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1973. No. 494 

AGRICULTURE 

Fertllisers and Feeding Stuffs 

[e] 

REGULATIONS, DATED THE 7TH DAY OF DECEMBER 1973, MADE BY THE 
MINISTRY OF AGRICULTURE UNDER THE AGRICULTURE ACT 1970. 

ARRANGlBMENT OF REGULATIONS 

Regulation 

1 Citatian, cammencement and interpretatian 

2 Descriptians of animals for the purpases af the definitian af feeding 
stuff 

3 Prescribed amou~t far the purpases of the definition af sampled partian 

4 Manner af taking, dividing, marking, sealing and fastening af samples 

5 Prescribed descriptians of material and particulars and infarmatian to. 
be cantained in the statutary statement 

6 Cantral of feeding stuffs cantaining added substances 

7 Manner af marking particulars on sales of small quantities 

8 Time by which a statutory statement relating to certain material must be 
given 

9 Manner af marking material 

10 Madificatian af sectian 69(1) and (2) for certain imparted m!lJterial 

11 Registeraf marks 

12 Meanings of names of material 

13 Limits af variatian 

14 Methads af analysis of fertilisers and feeding stuffs 

15 Farms af certificate of .analysis. 

16 Methods of sending part af a sample 

17 Periad within which analysis af the ail cantent af a feedi;ng stuff must be 
carried out . 

SCHEDULES 

Schedule 1 Manner af taking, dividing, marking, seali;ng and fastening af 
samples 
Part I Provisions applicable to. bath fertilisers and feeding 

stuffs 
Part II Pravisians applicable to. salid fertilisers . 
Part III Pravisians applicable to salid feeding stuffs 
Part IV Divisian, marking. sealing and fastening af sample 
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Schedule 2 Prescribed descriptions of material and particulars and inform­
ation to be contained in the statutory statement 
Part I Fertilisers 
Part II Feeding stuffs 

Schedule 3 Permitted additives and provisions relating to their use and 
marking 

Schedule 4 Meanings of names of material 
Part I Fertilisers 
Part II Feeding stuffs 

Schedule 5 Limits of variation 
Part I Fertilisers 
Part II Feeding stuffs 

Schedule 6 Methods of analysis of fertilisers 

Schedule 7 Methods of analysis of feeding stuff& . 

Schedule 8 Forms of certificate of analysis 
Part I Certificate of analysis of fertiliser 
Part II Certificate of analysis of feeding stuff 

The Ministry of Agriculture, on behalf of the Secretary of State, in exer­
cise of the powers conferred on it by sections 66(1), 68(1), (2) and (3), 69(1), 
(3), (6) and (7), 70(1), 74(1), 74A (inserted by section 4(1) of, and paragraph 6 
of Schedule 4 to, the European Communities Act 1972(a», 75(1), 76(1), 77, 
78(2), (4) and (6), 79(1), (2) and (9), 84 and 86 of the Agriculture Act 1970(b) 
and of all other powers enabling it "in that behalf, hereby makes the following 
regulations after consultation with such persons or organisations as appear to 
it to represent the interests concerned: - ." 

Citation; commencement and interpretation 
1.-(1) These regulations may be cited as! the Fertilisers and Feeding 

Stuffs Regulations (Northern Ireland) 1973, and shall come into operation on 
1st January 1974. . 

(2) In these regulations, unless the context otherwise requires- ". 
"the Act" means the Agriculture Act 1970, as amended by section 4(1) of. 

and paragraph 6 of Schedule 4 to, the European Communities Act 1972; 
"compound feeding stuff" and "feed supplement" have the meaiungs 

assigned to them respectively hy paragraph 4 of Part H of Schedule 2: 
and oiher expressions have the same meaning as in the Act. . 

(3) The Interpretation Act (Northern Ireland) 1954(c) shall apply for the 
interpretation of these regulations as it applies to the interpretation of an 
Act of the Parliament of Northern Ireland. 

(4) Any re:lleren~ in these regulations to a num:bered section shall, unl~ss 
the" reference is Ito it section of a specified Act, be construed as a reference 
to the section bearing that number in the Act .. 

(a) 1972. c. 68. (b) 1970. c. 40. (c) 1954. c. 33. 
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Descriptions of animals- for the purposes of the' definition of feeding stuff 
2. The following descriptions of animals are hereby prescribed for the pur­

poses of the definition of feeding stuff iri. section '66(1), that is to say, bulls, 
cows, steers, heifers, calves, sheep, goats, swine, horses, rabbits, mink, 
partridges, pheasants, poultry, bees, trout and salmon. 

Prescribed amount for the purposes of the definition of sampled portion 
3.-{1) The prescribed amount of material for the purposes of the definition 

of sampled portion in section 66(1) shall be determined in accordance with 
the provisions of this regulation. 

(2) In relation to solid material which is packed in bags, sacks or pack­
ages, the prescribed amount shall be the quantity of material present or 5 tons" 
whichever is the less. 

(3) In relation to solid material which is packed in bulk containers-
(a) if any of those containers holds not less than 5 tons of material, the 

prescribed amount shall be the contents of any such container; 
(b) if all the containers together hold not less than 5 tons of material and 

every container holds less than 5 tons, the prescribed amount shall be 
the contents of the lowest number of containers which together hold 
not less than 5 tons; 

(c) if all the containers together hold less than 5 toiLs of material or 
if all the material is in one container, the prescribed amount shall be the 
quantity of material present. 

(4) In relation to solid material which is loose in heaps or bays~ 
(a) if the material is in more than one heap or bay, any of which contains 

not less than 5 tons of material, the prescribed amount shall be the 
contents of any heap or bay containing not less than 5 tons; 

(b) if all the heaps or bays together contain not less than 5 tons of material 
and every heap or bay contains less than 5 tons, the prescribed amount 
shall be' the contents of the lowest number of heaps or bays which 
together contain not less than 5 tons; 

(c) if all the heaps or bays, together contain less than 5 tons or if all the 
material is in one heap or bay, the prescribed amount shall be the 
quantity of material present. 

(5) In relation to liquid material in containers-
(a) if any of those containers holds not less than 1000 gallons of material, 

the prescribed amount shall be the contents· of any such container; 
(b) if all the containers together hold not less than 1000 gallons of material 

and every container holds less than 1000 gallons" the prescribed amount 
shaH be the contents of the lowest number of containers which together 
hold not less than 1000 gallons; 

(c) if all the containers together hold less than 1000 gallons of material, 
the prescribed amount shall be the quantity of material present. 

Manner of taking, dividing, marking, sealing and fastening of samples' 
4. The manner in which samples are to qe taken, divided" marked, sealed 

and fastened in cases where under Part IV of the Act they are taken in the 
prescribed manner shall be as set out in Schedule 1. 
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Prescribed descriptions of material' and particulars and information to be 
contained in the statutory statement 
5. The descriptions of material prescribed for the purposes of sections 

68(1}and 69(1) ~hall be those set out in the first column of the tables in Parts 
I and n of Schedule 2 and the particulars or information required by the said 
section 68(1) to. be contamed in a statutory statement relating to any such 
material shall be the particulars or information specified in relation thereto 
in paragraph 1 of, and the second column of the table in, the said Part I or 
Part II as the case may be, subject to the provisions of the said Part I or Part 
n. 

Control.of feeding stuffs containing added substances 
6.-(1) No person shall sell or have in possession with a view to sale for 

use as a feeding stuff Or USe as a feeding stuff or import into Northern Ireland 
for such use any material containing any added antioxidant, colourant, emul­
sifier, stabiliser, binder, vitamin D. or D3, copper Or urea or any added sub­
stance of a d~scription speCified in the first column of Part V of the table in 
Schedule 3 unless the material complies with the provisions of that Schedule as 
respects content and, where appropriate, marking and it shall be an offence if a 
sampled portion of any such material does not comply with the provisions of 
that Schedule as regards content. 

(2) The provisions of this regulation shall not apply as respects any anti­
oxidant,colourant, emulsifier, stabiliser, binder, vitamin D, or Do, copper or 
urea or s.ubstance as aforesaid which is-

(a) for use only in accordance with a prescription given by a veterinary 
surgeon or veterinary practitioner for the treatment of a particular 
animal or herd under his care; 

(b) a medicinal product or for use for a mediCinal purpose in a .feeding 
stuff; 

(c) for use only for the purpose of sCientific research or experiment and is 
not gener·ally available for sale, purchase or use in a feeding stuff; 

(d) intended for exportation to a destination outside the United Kingdom 
and is clearly marked or labelled to that effect. 

In this regulation the expressions "a mediCinal product" and "a medicinal 
purpose" have the meanings assigned to them by section 130(1) and (2) res· 
pectivelyof the Medicines Act 1968(0). 

(3) No person shall use as a feeding stuff 01' import into Northern Ireland 
for such use any material containing any added substance, not being a sub­
stance of a name·or description specified in the table in Schedule 3 or in para­
graph 2(f) or (g) of that Schedule, which is deleterious to animals of any 
description prescribed in regulation 2 or to human beings, and it shall be an 
offence if a sampled portion of any such material is shown by an analysis of 
the sample taken from it to contain an added substance which is deleterious 
as aforesaid. 

(4) In relation to any material to which this regulation or Schedule 3 
applies the operation of the provisions of sections 66(2), 73'(1); and 82 shall 
be modified as follows:-

(d) 1968. c. 67. 
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(a) Section 66(2) shall have effeot as if-
(i) the words "imported or" were insert~d immediately before the 

word ."sold" in both places where that word appears, and 
(ii) the words "or as so used" were inserted immediately after the words 

"feeding stuff", and 
(iii) the words "or is so used" were inserted immediately after the 

words "to be so used" . 
. (b) Section 73(1) shall have effect as if there were added at the end 

of that subsection the words "or to human beings". 
(c) Section 82 shall apply in relation to proceedings for an offence under 

this regulation and section 74A(~) as they apply respectively to 
proceedings for an offence under any of the provisions mentioned in 

, them. 

Manner ot marking particulars on sales ot small quan#ties 
7. The label of a parcel to which paragraph (b) of subsection (2) of ,section 

68 relates shall bear, in block capitall'etters and figures of not less! than half 
an inch in height, the particulars whiCh would, apart from that subsection, be 
required to be contained in a statutory statement on the sale of the n;J.aterial. 

Time by which a statutory statement relating to certain material must be given 
8. For the purposes of section 68(3), any statutory statement required to 

be given on the sale of - . 
(a) any feeding stuff (not being a compound feeding stuff or a feed supple­

ment) or 
(b) any fertiliser of a description specified in groupG in the first column 

of the table in Part I of Schedule 2, or 
(c) any solid fertiliser, not packed in bags, sacks or packages, of a descrip­

tion specified in any of groups A to F and H in the first column of the 
table in Part I of Schedule 2, or ' 

(d) any liquid or semi-liquid fertiliser in a container of a capacity in 
excess 6f 40 gallons 

may be given as soon as practicable after delivery of the material to the 
purchaser. 

Manner ot marking material 
9. Material required by section 69(1) to be marked shall be marked legibly 

in writing, printing or stencilling or in any other appropriate manner-
, (a) on the material itself or on a label securely attached thereto. or 
,(b) where the material is packed in a singl~, package, on the wrapper or 

container of, or on a label securely attached to, the package, or ' , , 
'(c) where the material is packed in a number of separate packages, ort 

'the wrapper or container of, or on a label securely attached to, e,ach 
of the packages, or 

(d) where the material is packed in a number of packageS'which are them-
. selves enclosed in a larger p.ackage Or packages, on the wrapper or 
container of, or on a label securely attached to-
(i) each of the packages, or 
(ii) the larger package, or 

(iii) each 'of the larger packages, or 
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(e) where the material is in a bulk container or. tanker-
. (i) on the bulk container or tanker, or on a label securely attached 

thereto, or. 
(ii) where the bUlk oontainer or the tanker is a road vehicle, on a 

document which clearly relaJes to the material, which is retained in 
the vehicle and which is readily available for inspection, Or 

(iii) otherwise in such a manner that the mark shall be readily appar-
entand unequivocally associa.ted with the material. or . . 

(f) where the material is loose in heaps or bays in such a 'manner that the 
mark shall be readily apparent and unequivocally associated with the 
material. '. . . .. 

Modification of section 69(1) and (2) for certain imported material 
10. In the case of-
(a) any feeding stuff (not being a compound feeding stuff. or a feed supple­
. ment) or 
(b) any fertiliser of a description specified in group G in the first cohimn 

of the table in'. Part I of Schedule 2, Or 
(c) any solid fertiliser, not packed in bags, sacks or packages, of a des.: 
. cription specified in any of groups A to F and H in the first column of 

the. table in Part I of Schedule 2, or 
(d) any liquid qr semi-liquid fertiliser in a container of a capacity in e:x;cess 

6f 40 'gallons .. . 

which has been imported and is of a description prescribed for the purposes 
of section 69(1) by regulation 5, subsections (1) and (2) of section 69 shall· have 
effect as if-

(i) the words "and in either case before it. is! removed from the 
.' premises" were omitted from the said' subsection (1), and ". 

(H) the"'words' "any material which has been marked in acoordance 
with this subsection" were substituted for the words ~'the material" 
in the said subsection (1). . . '. 

Register of marks . 
11.-(1) As respects any material of a description prescribed for the pur­

poses of section 69(1) by regulation 5 which comprises-
Ca) any feeding stuff (not being a compound feeding stuff or a feed supple-

ment) 'Or . . . . 
(b) any .ferti1i~er. of a descripti'On specified in group G in the first coluII}n 

of the table in Part I of Schedule 2, or . 
(c) any solid fertiliser, not packed in bag~, sacks or packages, of a des­

cription specified in any of groups A to F and H in the first column' of 
. .. the table in P~lf( I of Schedule 2, 'Or 

.. :. (d)".ariy·.1iquid or semi-liquid fertiliser in a container of a capacity in 
excess of 40 gallons, or' . . . . 

(e) any material, not being of a standard formulation on general sale by 
the seller concerned, which is specially manufactured ·or mixed to the 
order of a particular purchaser, 

the· matters· required by section 69 to be marked on that materi~l mai he 
denoted bya mark whose meaning can be ascertained by refel'ence to a· register 
kept in accordance with this regulation. . 
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(2) The register shall show tho~e matters to which the mark relates, being 
matters required to be contained· in a statutory statement relating· to the 
material to which the mark relates, and the date of entry of those particulars 
in the register, and entries relating to material of a kind mentioned in para­
graph (l)(e) of this regulation shall include the name and address of the 
purchaser, t~e date of the order and the amount ordered. The register shall be 
kept as a separate record in book form marked on the· outside "Register of 
marks under section 69(6} of the Agriculture Act 1970" and shall be kept on 
the premises where the material is held for the purpose of selling it in the 
course of trade for use as a fertiliser or feeding stuff, save that if the m.aterial 
is in a public store the register shall be kept on the premises of the person who 
has the material for sale. 

(3) As respects any material of- a description prescribed for the purposes 
of section 69(1) by·regulation 5 other than material to which paragraph Cl} of 
tms regulation applies, the foregoing provisions of this regulation shall apply 
to any such material which a person has on his premises after the commence­
ment of these regulations for the purpose of selling it in the course of trade for 
use as a fertiliser or feeding stuff and which iSl removed from his premises not 
later than 1st September 1974 as they apply to material to which the said 
paragraph (1) applies. 

(4) The period for which the register is to be preserv.ed in accordance 
with section 69(7) shall be a period of six months commencing with the first 
d,ay on which none of the materials referred to in the register remains on the 
premises for sale as aforesaid. 

Meanings of names of material 
12. For the purposes of section 70, any name of a material set out in the 

first column of Schedule 4 shall have the meaning assigned thereto in the ' 
second column of that Schedule, subject to the provisions of that Schedule. 

Limits of variation 
13. For the purposes of section 74, the limits of variation in relation to 

any mis-statement as to the nature, substance or quality of any material 
mentioned in the first column of Schedule 5 shall be as set out in relation to 
that material in the second column of that Schedule. 

Methods of analysis of fertilisers and feeding stuffs 
14. The methods by which analyses of fertilisers and feeding· stuff~ shall 

be made for the purposes of the Act shall be as set out in Schedules 6 and 7 
respectively. 

Forms of certificate of analysis 
15. The certificates of an agricultural analyst of the analysis of a fertiliser 

and of a feeding stuff shall be in il:1;le forms: set out in Part I and Part II of 
Schedule 8 respectively. 

Methods of sending part of a sample 
16. Any part of a sample required to· be sent to any person'in pursuance 

of subsection (l)(b) or (2) of section 77 shall be sent by registered post or by 
the recorded delivery service. 
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Period within which aflalysis of .the ,oil content of a feeding stuff must be 
carried out 

, 17. 'Where a sample of a feeding stuff has been taken by an inspector in 
the prescribed manner ,and sent to an agricultural analyst in Northern Ireland 
for analysis, any such 'analysis of th'e oil conte;nt of that feeding stuff shall 'be 
disregarded unless it is carried out :before the end of 3 weeks commencing 
with the date' of sampling. 

Sealed with the Official Seal 6f the Ministry of Agricu1ture for Northern 
Ireland this 7th day of December 1973 in the presence of 

(L.S.) J. Parke, 
Assistant Secretary. 
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. SCHEDULE 1 

MANNER OF TAKING, DIVIDING, MARKING, SEALING AND FASTENING OF SAMPLES 

(Sections 66(1), 73(1); 75(1), 76(1), 77(1), (2) & (3) and 78(2) l$G (4)ahd 79(1) & (2) 
and Regulation 4). 

PART I 

PROVI~IONS APPLICABLE TO BOTH F~RTILISERS .AND FEEDlNy STUFFS 

A. General provisions 
1. In the case of material in packages, bottles, drums or kegs, only unopened 

containers which appear to the inspector proposing to take the sample to be the 
original containers 'of the material shall be selected for the purpose of the ~ample. 

2. Samples shall not be drawn from any part of the sampled portion which 
bears the appearance of having received damage. 

3. An inspector who proposes to take a sample under section 76 on premises 
(not being premises used only as a dwelling) On which he has reasonable caUS'e to 
believe that there is any fertiliser or feeding stuff which the occupier of the 
premises has purchased, not for the purpose.of re-sale in the course of trade but 
for the purpose of use as a fertiljser or feeding stuff, shall satisfy hims·elf that the 
conditions in which ,the material is stored are not such as might cause deterioration 
of the material and that the material appears not to have been contaminated by 
any other material. 

4. In every case the sampling shall be done as quickly as is possible, consistent 
with due care, and the material shall not be exposed any longer than is necessary. 
B. Provisions applicable where the fertiliser or feeding stuff is in solid condition 

5. It shall be assumed that the sampled portion is composed of separate 
approximately equal parts and that the number of such parts is equivalent to'--

(a) the number of packages to be selected 'in accordance with paragraph l(a) 
of Part 11 of this Schedule, or 

(b) the number of portions, where the sampled portion i~ in bulk, to be taken 
in accordance with paragraph l(b) of Part 11 of this Schedule. 

The packages or portions shall be selected on 'the basis of at ,leaSt one from each 
assumed approximately equal part and shall be drawn at random. 

6. Where material in packages which an inspector has reasonable cause to 
believe has! been purchased, not for the purpose of resale in the course of trade 
but for the purpose of use as a fertiliser or feeding stuff, as the case may be, has 
been delivered to the purchaser and is to be sampled but some part of the con­
signment is no longer present, the number of packages to be selected shall be 
calculated as if not less than the whole consignment wert~ still present. 

7. Notwithstanding anything in these regulations, a sampling spear shall not 
be used if objection is raised thereto, prior to the taking of a sample, on the ground 
that the material is unsuitable. 
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'C. Provisions applicable where the fertiliset or feeding stuff is in a liquid or semi­
li(juid condition 

8. (a) In bottles or containers each containing not more than one quart 

The number of bottles or containers to be selected shall be taken at random 
in acc;ordance with the appropriate scale for solid fertilisers in paragraph 1(a) of 
Part II .of this Schedule. The' entire contents of the selected bottles or containers 
shall be emptied into a clean dry vessel of glass or other suitable material and 
well mixed by stirring or shaking. From this mixture a s'ample of between about 
one quart and about half a gallon shall be drawn, the mixture being stirred or 
shaken" immedhitely before the sample 'is drawn. ' 

(b) In drums, kegs or other containers each containing more than one qUal:1 
and not more than forty gallons 

The' number of containers to be selected shall be taken at random in accord­
ance with the appropriate scale for solid fertilisers in paragraph 1 (a) 'of Part II of 
thi!s Schedule. The jSelected containers shall bel well Il\haken ,or the contents 
agitated or otherwise treated.toensure uniformity. An approximately equal pro­
portion of fluid shall then 'be taken immediately from each of the selected oon­
tainers, emptied into a clean dry vessel .of glass or OTher suitable m~terial and ,wel} 
mixed by stirring 'or shaking. From this mixture a sample of between about one 
quart and about half a gallon shall be drawn, the mixture being stirred or 
shaken immediately before the sample is drawn. 

(c) Ina bulk container or containers containing more than forty gallons 

(i) When a consignment is being withdrawn from the bulk container and 
there is a tap in the outlet pipe from which it is suitable to draw a 
sample, a quantity in accordance with the table below shall be drawn 
from the 'tap (after fir.crt. withdrawing sufficient to remove any residues 
in the pipe) into a clean dry vessel of glass or other suitable mat~rial, 
made up of portions of not less than one pint and' of approximately 
equal size taken at regular intervals; otherwise 

(ii) if the liquid is homogeneous, about qne quart shall be drawn.from a 
oonvenient outIetin 'the container (after first withdrawing sufficient to 
remove any residues in the outlet) into a clean dry vessel of glitSSOI 
other suitable material, or 

(iii) if the liquid is not homogeneous, the contents shall be well stirred or 
otherwise agitated and sampling shall then proceed as i!1' sub-paragraph 
(ii), but ' 

(iv) if it is not possible to make the liquid homogeneous, in the manner 
described in sub-paragraph (iii), the contents s4all be 'sampled by lower­
ing an open tube (which must be long enough to reach ,the hottom' of 
the container) perpendicularly into the container. One or both ends of 
the tube shall then be closed and the contents transferred to a clean dry 
vessel of glass or other suitable material. If sampling by tube is, imprac­
ticable, porotions shall be taken from various levels of the container with 
,a sampling bottle so as to obtain a quantity fairly representative of the 
whole. The approp:r:iate process shall be repeated untlI it .. quantity in 
accordance with the table below has been withdrawn. 

(v) Where a sampled P.oJ.1tion consists of two or more containers, a sample 
from each, drawn in the manner described in sub-paragraph (i) (ii), (iii) 
or (iv), as appropria!e, shall be placed in a clean dry vessel of glass, or 
other suitable materIal. '.','., , , 

(vi) The quantity taken as de~cribed in: ~ub-paragraphs (i); (iv) and Cv)' shall 
be thoroughly mixed and a sample of about one quart transferred into 
a clean dry vessel of. glass or other suitable material. . 
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TABLE 

Quantities of liquid or semi-liquid fertilis.ers an.d feeding stuffs to be withdrawn 
in accordance with sub-paragraph (c)(i) or (iv) above 

Where the sampled portion­
does not exceed 1,000 gallons 

Quantity to be withdrawn 
not less than 2pints 
not less than 3 pints 
not less than 4 pints 
not less than 5 pints 

exceeds ~,OOO gallons but does not exceed 5,000 gallons 
exceeds 5,000 gallons but does not exceed 10,000 gallons 
exceeds 10;000 gallons but does not exceed 15,000 gallons 
exceeds 15,000 gallons but does not exceed 20,000 gallons 
exceeds 20,000 gallons but does not exceed 50,000 gallons 
exceeds 50,000 gallons bUlt does 1IJ!0t exceed 100,000 gallons 
exceeds 100,000 gallons 

'PART II 

not less than 6 pints 
not less than 7 pints 
not less than 10 pints 
not less than 20 pints 

PROVISIONS APPLICABLE TO SOLID FERTILISERS 

1. Where the fertiliser is in a state of fine ,division 

(a) In packages 

Where the fertiliser is in packages, a number of packages shall be selected in 
accordance with the following table:-

Where the sampled portion consists of one package 
Where the sampled portion consists of two packages 
Where the sampled portion consists of three packages 
Where the sampled portion consists of more than three 

packages but not more than 20 packages 
Where the sampled portion consists of more than 20 

packages but not more than 60 packages 
Where the sampled portion oonsists of more than 60 

packages but not more than 100 packages 
Where the sampled portion consists of more than 100 

packages but not more than 400 packages 
Where the sampled portion consists of inore than 400 

packages 

Number of .packages to 
be s'elected for 

sampling 
1 
2 
3 

4 

'6 

8 

1.0 

20 

When the number of packages has been selected in acoordance with this sub­
paragraph either-

(i) the selected packages shall be emptied separately' ona clean dry surface 
and worked up with a shovel and one :shovelful taken from each and 
the shovelfuls so taken 'shall then be thoroughly mixed ,together and 
any lumps b110ken up, or 

(ii) when the ma,terial is of a suitable nature, a portion'shal1 be taken from 
each selected package by means of a Closed sampling spear and the 
separate portions thus taken shall be thoroughly mixed together. 

From the miXture s'o obtained, the sample shall ,be drawn in the following 
ma:nner:-

Heap the material to form a "oone"; flatten the cone and quarter it. Reject two 
diagonally opposite quarters, mix the remainder and continue the quartering and 
rejection until the remainder "is fmmabout 2 lb. to 4 lb. in welght. Alternatively 
the ,reduotion of the gross 'Sample by the quar,tering method may 'be 'effected by 
the use of a mechanical quartering device known asa sample divider or riffle. 
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(brb{ bulk .. ,' .,'" .". . .. , 
:, wJ:iet~ ili~f~rtiliser is 'in'~ulk,,~ numbckof pOl'tions' shiill be:taken bYI:'!:,sh~yel 
Qr.~::cl2Sied'saip.pling' sp~ar: as fo11oWs.;,7-'-, . . .. ' "." " " . ',.' 
, , "..' " . Portions""::'" 
Where the sampled p'OrtiOn does not exceed 2' cwt.·· not less th!tn 1 pet 1-' dwt or 

part <thereof 
Where the sampled portion exceeds 2 cwt. 

and does not exceed 1 ton not less than 6 . 
Where the sampled portion' exceeds 1 ton. 

and does not exceed 3 tons not less than 10 
Where the sampled portion exceeds 3 tons 

and does not exceed 5 tons not less than 12 
Where the sampled portion exceeds 5 tons' 

and does not exceed '25' tons '. not 'less than '20' 
WIiere,t;h~ q)la,l.J.t~ty, exceeds 25 tons, . not, less than 40 

. The portions, according to whether thy have been taken bya shovel or 'spear, 
shall be treated in ,the manner described in paragraph 1 (a) and the sample drawn 
irithe ,iha:tiner"ilso', described-in that paragraph. . '.' 

. 2., whei:e:ihe,f(!rtiliser:is ill a co,arS{! 01' lump condition (as in the. case of bur.nt 
lime'm)t :grQund): ' " ", 

. (a) Ih'p(lckages 
: . ,:the. packages: ~eleCted according to the 'appropriate scale in paragrap).1, lea), 

shall be emptied s'eparately on a clean dry surface and worked' up witb, a .. sh<?v(!J 
and one shovelful ,taken from each. The shovelfuls so taken shall be crushed 
immediately .and the whole. passed through a ~ievewith meshes,oneand a quarter 
inch',squate. Tt sp:all be mixed thoroughly and rapidly and a sample of'about 4 lb. 
tQ.,61b,. in weightdrawJ1 in the ma,nnerdescribed in paragraph l(a) .. 

(b) In bulk 
Shovelfu~.shall be taken according to the approp;ri~te sr-ale in p,aragfaJph l(b). 

The shovelfuls so taken shall be treated, and a sample snaIl be" drawn, in the 
manner described in paragraph J(a). 

:" ." 3., Wliere the .fertiliser consists, of . bulky. mate,rial, un'even in c!wi'acter Clnc} 
likely to.. 'get mattec/. together . 

'. ·:···.:.(4} ~ in p.~.ck4ge$. " .. : .. 

'.: 'T4e' packages, ,selected accor4ing to the appropr~atc:;: scale in paragraph:- l(d)! 
~hall l?e emptied separately' ,on a cleaf! dry surface and the.lllatt~d .portions, ti?tp 
UPt l. " .• 

One shovelful shall be taken from ,each a~d the" shovelfuls so u;.k-.im sh~ll 'b~ 
thoroughly mixed together. The sample shall be drawn from the mix,.tur,e and .shall 
be from about 2 lb. to 4 lb. in weigbrt:. If the material separates into afib'tolis part 
.arid a'powdery pint, the sample drawn: shaU consist'of ,these-1wo parts in .approx-
imately their 'relafi"e proportions' .as they exist in the material. ' .. ", ' , 

. . 
(b) In bulk 
Shovelfuls shall be taken according' to t.\le appropriate sC1l1e.pr.escribed -in para­

graph l(b). The shovelfuls tims taken shall be freated, and a sample shalt'be drawn, 
in . .the ,manner described'in. paragraph 3.(a):: ' ", .. ' ,: ::. '~'.: :C', '.: ':. " 

,>'. :'.' I,., 

4.' When the' fertiliser 'consists of materials su~h ~s burnt' liin~ot ,slaked li~e 
(calCium hydroxide)' which. 'are liable:to undergo:change on 'exposure to' air and 
moisture or when the fertiliser consists of materials such ,ifs "calCium' nittate. "or 
ammonium nitrate, which are liable to .absorb moisture, or: when the material is 
sulphate of ammonia,. the sampling shall be carried out rapidly in a dry place and 
the sample divided into parts and packed immediately. 
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5. When stones are naturally pr~ent in a fertiliser, they shall, if possible, be 
broken up and mixed with the quantity from which' a sample is to be drawn. If 
they cannot be broken up they shall be removed from the mixture from which a 
sample is to be drawn and the weight of the residue of that mixture and the weight 
of the stones shall be ascertained and reported to the analyst. 

PART III 

PROVISIONS ApPLICABLE TO SOLID FEEDING STUFFS 

1. Where the feeding stuff i~ in the state of small lumps or meal 

The sample shall be taken in the manp.er prescribed for a fertiliser in para­
graphs l(a) or l(b) of Part Il of this Schedule. 

2. Where the feeding stuff is in the form of cake, whether in bags or in bulk 

A number of cakes shall be selected from the different parts of the sampled 
portion equivalent to the number of portions taken in accordance with paragraph 
l(b) of Part l~ .of this Schedule. The selected cakes shall be broken by'a cake­
breaker or in some other manner so that the whole will pass through a sieve with 
mespes one and a quarter inch square and then shall be thoroughly mixed. From 
the mixture so obtained, 1i sample of not le9S than 6 lb. in weight shall be drawn 
in the manner described in paragraph l(a) of Part II of this Schedule. 

3. Where the feeding stuff is in the form of feed blocks or mine)'al blocks 

One block shall be selected irrespective of the s,ize of the sampled portion. 
From this block a sample of 2 lb. ·to 4 lb. shall be taken in any manner. 

4. Where the feeding stuff consists of particles of grossly differing sizeS! 

(a) In packages 
The packages shall be selected according to the appropriate scale in paragraph 

l(a) of Part II of this Schedule. The selected packages shall be emptied separately 
on a clean surface, worked up with a shovel and one shovelful from each set 
aside. The shovelfuls so set aside shall then be thoroughly mixed together and 
reduced if necessary by the cone and quartering metb.od described in pa:ragraph 
l(d) of Part Il of this Schedule to a quantity .of not less than 15 lb. Any lumps in 
the said quantity shall be crushed (and for this purpose may be separated from 
other ma:terial) and the whole then thoroughly remixed. From the mixture a 
sample .of 2 lb. to 4 lb. weight slhall be drawn. 

(b) In. bulk 
Shovelfuls shall be ,taken according to the appropriate scale in paragraph l(b) 

of Part II .of this Schedule. The shovelfuls thus taken shall be treated,anda 
sample drawn, in the manner described in paragraph (a) above. 

5. Where Cl! portion of the feeding stuff is unsuitable for feeding purposes 

Where any appreciable portion of the feeding stuff appears to be mouldy, or is 
otherwise apparently unsuitable fQr feeding purposes, sepa,r~te samples shall be 
drawn of the unsuitable portion and·of the residue of the feeding stuff respectively, 
and in. the case of unsuitable cakes, the sample may consist of several Iargepieces 
representative thereof. 
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PART IV 

DIVISION, MARKING, SEALING AND FASTENING OF SAMPLE 

2875 

1. Where the sample h,as been taken in the prescribed manner the person taking 
the sample ~fuan divide i~ ~to three parts, or, in: the circumstances set out in 
section 77(2), four parts, as nearly as possible equal, in the following manner:-

(a) In the case of dry 01' powdered substances 

The samples, drawn as described in the foregoing paragraphs, shall be thor­
oughly mixed on a floor covering which will adequately protect the sample from 
accidental contamination, and divided into three or, as the case may be, four 
similar and approximately equal parts. Each of the~e parts shall be placed in a 
clean dry bottle or jar with a close-fitting stopper or lid or (exceprt in ,the case of 
a fertilis,er) a clean dry tin with a close-fitting lid (such as a lever lid), so that the 
original composition .of the fertiliser or feeding stuff may be p'reserved. In the 
case of burnt lime, slaked lime (calcium hydroxide), calcium nitrate, ammonium 
sl.Jlphate and other substances likely to undergo change if not kept in an air-tight 
receptacle, the bottle or jar used shall have a ground-in or rubber stopp'er or a 
metal cap with inner pad or a closure of the kind uS'ed on pre~erving jars. Each 
of the said parts Shall be so secured and sealed that ,the bottle, jar or tin containing 
it cannot be opened without breaking the seal; or alternatively, the bottle, jar' or 
tin containing the part may be placed in a stout envelope or in a linen, cotton or 
plastic bag and the envelope or bag then secured and sealed in such a manner that 
the part of-the sample cannot be removed without breaking the seal or the envelope 
or the bag. . 

(b) In the case of substances in a liquid or semi-liquz'd condition 

The sample, drawn as described in the foregoing paragraphs, shall be thoroughly 
mixed and at once divided into simila,r and approximately equal parts by pouring 
successive portions into each of three or, as the case may b.e, four clear glass 
bottles or jars, preferably with wide mouths. The bottles or jars used shall be 
provided with air-tight stoppers or with lids which shall be so fastened that spill­
age or evaporation of the contents is prevented. 

2. Each ·of .the said parts shall be seale4 and initialled by the person taking the 
sample. It may also be sealed or initialled by the person on whose premises the 
sample is taken, or his representative. Each ,part shall be marked with the name 
of the material, any mark applied to .the ma,terial ID compliance with the Act, the 
date and place of the sampling and some distinguishing reference, in such a 
manner that the particulars so marked can be seen without breaking the seal or 
seals. 
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SCHEDULE 2 

PRESCRIBED DESCRIPTIONS OF MATERIAL AND .PARTICULARS AND. INFORMATION TO 

BE CONTAINED IN THE STATUTORY STATEMENT 

(Sections 68(1) and 69(1) imd Regulation 5) 

PART I 

FERTILISERS 

1. In the case. of material of any description speCified in ,the first oolUmn of the 
table in this Part .of this Schedule, the statutory statement shall c.ontain the 
particulars specified in relati.on ,t.o that material in the second columri there.of and 
also. the name .of any pesticide .or herbicide .or .of any of the SUbstances bor.on, 
c.obalt, c.oPper, ir.on, magnesium, manganese and m.olybdenum, n.ot being such a 
substance which has been added with or with .out . .other substances in .order to 
impr.ove the handling qualities .of the ma.terial, which has been added as an ingred­
ient in the c.ourse .of manuf.acture .or preparation f.or sale. When any b.or.on, cobalt, 
c.oPper, iron, magnesium, manganese or m.olybdenum has been so added,' there 
shall be stated the total am.ount there.of present expressed as a percentage' by 
weight unless ,the amount present is less 'than 0'1 per cent by weight in which case it 
shall be expressed in parts per million. 

2: The provisi.ons of this Part .of this Schedule shall apply t.o matedal,-.ofany' 
descripti.on specified therein under whatever name it may be ~.old or offered for 
sale and n.otwithstanding that it c.ontains a substance not mentioned in this Part 
of this Schedule. .. 

3. Iu the. said particulars-
(a) the amount shall in each case be expressed as a definite percentage .of 

the weight .of the material and n.ot as a range of percentages; . 
(b) neutralising value shall be expressed in terins, .of calcium .oxide (CaD);' 
(c) nitr.ogen shall be expressed in terms .of nitrogen (N); .. 

-Cd). ph.osphoric acid,. s,oluble phosph.oric acid and· ins.oluble phosphoric. acid . 
'shall be expressed in terms of ph.osphoric anhydride (P,O.); . . . . 

(e).potash shall be expressed in terms of P.otassium .oxide (1<.,0) •.. 

4. In this Part .of this Schedule....:..... 

"compound fertili!)er" means a product obtained by mixing two .or ~~re 
materials. including at least one of the materials, mentioned in :the first column 
.of the table in this Part .of this Schedule but excluding materials used for im­
proving soil structure or as growing media and which c.ontain less than 1 % each 
.of nitr.ogen, t.ota~ phosph.oric acid and P.otash: for the purp.oses of this definiti.on 
the presence of any of the substances b.oron, cobalt, copper, ir,on, magnesium, 
manganese .or molY'bdenum or any substance added t.o improve the handling 
qualities .of the pr.oduct shall be disregarded. 

"herbicide"means a substance calculated t.o destr.oy or c.ontr.oI any unwanted 
plant. 

. "pesticide" means a substance calculated t.o destr.oy or c.ontrol any insect, 
mIte, mollusc, nema.t.ode, fungus or any tOther pest 'capable of destroying, 
damaging .or retarding the gr.owth .of any f.orm of plant life. 
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TABLE" , 

Description of material 

Gr.oup A C6mp.ound fertiliser 

particulars to be ,containedi~ 
statutory stat(}meflt 

AmoUilts, "it' a,nY,<;>f ilitrogen, pot­
ash, phosphoric' acid soluble in 
water; and phQsphoti~ acid insol­
',ubl.e in :water, reSpectively. 

Grortp ;B"' , AmmoniUin nitrate and mixtures .o'f Aln.ount .of nitrqgen. 
" . " al)llIlonlum.nitrate with ~ny mater-

ial menti.oned in Group' H .of this 
table 
~.onium suJphatenitrate Arii.o~ni .o~ nitr.ogen.' 
C"a:lcium~yanatJ::1ide Am.ountof. nitr.ogen. 
Nitrate .of lime Am.ount .of 'nitrogen., 
Nitrate of soda Am.ount of hitrogen. 
Nitr.ogenous gas liqu.or; . , 
~n;lIponiacltl gas'liqu.or; gas. Hqtl.ot., Am.ount .of nitr.ogen;., 
Sulphate .of amm.onia Amount .of nitrogen. 
Urea Amount of nitr()gen, 

Group C B~ic lilag 

pica1cium ph.osphate 

Ph.osphate rock, gr.ound or other­
wise. 

Sllperphosphate 

Superphosphate, c.oncentrated. 

Superphosphate, triple 

Group', D Potassium ~alts not .otherwi~e ;mef).­
tioned in this table used as, fertil­
isers,.includmg kainit,sylvinite, 

. ,pota!!h mcu;mresalt" muriate of 
.p«tash, sulphate of potash and sul­
.. phate (If ~otas).1,magnesia. . 

, 
T.otal amount Of p).1.osphoric acid. 
Amount .of PhosphOJ;ic acid sol­
uble in 2 % citric aci<;l. Am.ount of 
the material thaf will.pass through 
a: 0'$ lllm sieve. , 
Amount .of phos,pho,ric acid sol­
uble in citric acid.' '. 
Amount of. pliosph~ric acid. 
Amount ·of the material that will 
p,ass through a British, Standard 
Test Sieve MeSh No. ioo. ' 
Amou.bt 9fpho~plioric 'acid s.ol­
uble in water.' . '. 
Am.ount .of ph.osphotic acid, S.ol­
l,lble in. wl;tter. ,.. , 
Amount of phosphoric aeid:s'ol'­
uble in, water. ' 

Amount .of PQia~h."., 
.", ',. 

Gl'.o~B:B N~trate of pot asK ." ' Amounts ,.of .nitr.ogen ,and P.otash 
, respeetiveily; , , '.: 

. :,p,otassjc.~itrate of s04a Am.ounts Of nitrogen' andp.otash 
respectively. ' 

T.otal am.o~,nt :~t~Ii~~~horic acid. 
Amount .of phosph.oricacid S.ol­
uble in 2 % citriC acid; Am.ount of 
potash. Amount of slag which will 
pass thr.ough.a 0·5 mm sieve. 
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Description of matei'ial ' Particulars to be cpntained iiz 
statutory stt;ltement 

'Bonemeal~ or other product' not A1110unt$ of nitrogen and phos­
otherwise mentioned in this table, phoric acid respectively. 
obtained by grinding or <otherwise 
treating bop.e, used for fertilising: 
purposes" ' 
Borie phosphate; precipitated; 
dicalcium bone ,phgsphate. 
Dissolved or vitriolised bone 

Dried blood for fertilising purposes 
Fish residues or other product, 
obtai!1ed by drying and grfuding or 
otherwise ttefl:ting fish or fish waste, 

Amount of phosphoric 'acid sol" 
uble in citric acid. 
AmOlJnts, of nitrog~n, phospporic 
acid scilu,b~~ in" water, aridphos­
phOTiC acid insoluble in water" 
respectively. 
Amomit of nitrogen. 
Amounts of nitrogen and phos" 
phoric acid Tespective,ly. 

used forf,ertilising purpos,es., ' 
GlIano, including Peruvian ~ti~L Amounts of nitrogen, phosphotic 
other ,raw ,guanos,but excluding aCid ,and p,otash respectively. 
poultry manure. 
Hoofs 
Hoofs and horns 
Horns 
Meat and bone, residues, or any 
product not specifically mentioned 
elsewhere in this table, obtained by 
drying and grinding or otherwise 
treating, bone, flesh, flesh fibre and 
other slaughterhouse residues, used 
for' fer,tilismg purposes. 

,Amount of,nitrogen. " 
Amount of nitrogen. ' 
Amount of nitrogen. 
Amounts of nitrogen and 
phoric acid respectively. 

phos-

Gilseed fertilisers, inclJJding castor Amount of nitrogen. 
'm~al, rape meal" 'Or any residue 
-other than mowrah meal, 'which is 
obtained by the removal of oil from 
seeds. ' 

Burnt ·orquick lime, ground or N eut:ralisin~ value. 
otherwise. , ' 
Burnt magnesian iime, ground or Neutralising value. 
otherwise. 
calchlni hydroxide; hydrated lime; Neutralising value. 
slaked lime; slaked magnesian lime. 
Chalk, ground. 
Chalk, soreened. 

Limestone,ground; magnesian 
.lim~t,?ne, ' ground. 

,Mixed, lime 

N eutraJIsirig value: 
Neutralising. value., Amount of the 
material tQ,at wiQ pass through a 

- declared British Standard Test 
Sieve: , . ., ' 
N eutJ;alising valife. Anioutitof the 
material that will pas~ through a 
British Standard Test Sieve Mesh 
No. 100.' - ' , 
Neutralising value., 
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PART II 

FEEDING STUFFS 

2879 

1. In 'the case of material of any description specified in the first column of the 
table in this Part of the Schedule, .the statutory statement shall contain the par­
ticulars, or in th~ case of any feed supplement the iIlstructioils as to handling or 
use, specified in relation to :that materiiLl in the second' column hereof and als:o, 
where there has been added in the course of manufacture or preparation for sale-

(a) any copper or magnesium, a statement of the total amount present (whether 
. naturally present or added) of any copper '(if'present in excess of 50 parts 

per million) or rn,agnesium (if present in excess of 0'5. per cent.); 
(b) .any antioxidll-nt or ooloiItant, either the wOJ;ds '\:olltains permitted anti­

.oxiqant" or "contains permitted .colourant" as appropriate, or the name 
.. of the. antioxidant or colourant; 

(c) ~Iiy vitaniin ;\., D ,or E, the name of the vitamin and 'a statement of the 
total amount present (whether naturally present or added) and an indication 

. of. the period during which that amount wm rema.in present;' 
Cd) any mo1ybd~num or selenium, ;a statement of the total amount of molyb-

denum otse1enium present (whether naturally present or added); . 
any amount referred to-
(i) in sub-paragraph (a) above being expressed as a perceIltage by weight 

(unless the amount present is less than 0'1 % by weight in which case it 
. shall be e:x;pressed in parts per million); 

Cii) in sub-paragraph (c) above being expressed in international units per 
kilogramme or units per kilogramme; 

(Hi) in sub-paragraph (d) above being expressed in parts per million . 

. 2. The provisions of this Part of this Schedule \Shall apply to material of any 
description specified· therein under whatever name it may be sold or offered for 
sale and notwithstanding that it contains a substance not mentioned in this. Part 
of this Schedule. 

3. In the said 'particulars-
(a) the amount shall in· each case be expressed as a definite percentage .of the 

. weight :<>f the material, and not as·3o range of percentages; . 
(b) phosphoric acid shall be expressed in term's of phosphoric anhydride. (P20.). 

.4.: In this Part Of this Schedule :and, as respects the definitions of "compound 
feeding stuff" and ·"feed s.upplein~nt"; in these regulations'-

"amount ·of protein" means~ 
(a) except ~n the case of oompound feeding stliffs br feed. supplements; the 

amount of n~trogen, other than ammoniacal. nitrate Or mea nitrogen, 
multiplied by 6,25;. . . 

Cb) in the case of compound feeding stuffs or feed:s'upplements,.the.amount 
of .nitrogen, including urea nitrogen but not including ammoniacal. or 
nitrate nitrogen, multiplied by 6'25; 

. "amount of protein equivalent of urea" means, the amount of urea nitrogen 
multiplied by 6'25; . ' 

"comp~>und feeding stuff" means. a product, other than a feed supplement, 
obtained by mixing two or more materials, including at least oile of the 
materials. mentioned in the first column of the table ~n this Part of this 
Schedule; :for the purposes of this definition the presence. of any added 
substance of a kind ,referred to in regulation 6 shall be disregarded; 

"feed supplement" means a .product obtained by mixing two. or mote materials, 
being a product of a klIld commonly sold or used ·to' supplement other 
feeding stuffs to an extent of not more than one-tWentieth of the total 
quantity; 
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"fibre" means the organic matter calculated as the result of treatment of the 
feedipg stuff according to the' method of analysis described in paragraph 
7·2 of Schedule 7; 

"oil" means the extract obtained as a result of treatment of a feeding stuff 
according fothe method of analysis described ill paragraph· 3'21 .or :3·222 of 

. Schedule 7; . 
:'suga~" means total reducing sugars after iirversion' expressed:: a~ illicm's~:': 

. Description of material 

Oofnpo~d feeding stuff 

Alfalfa (lucerne) meal 

Artificially ,dried grass, clover, lucerne, 
~ainfoin, ,green cereals or any other arti­
ficially <;iried green crops or a mixture of 
any of them. . 
Clover meal 

Particulars to be contained in 
. 'statutory statement 

Amount,. '{(any, of p'i-~te~n . (&til.ting as 
being inc1ud~ therein the ampunt, -if 
any, of pretein equivalent of' urea) and 
amom;lts, if' any, of oil ang ·fibre re-

. spectively'. . ." , , 
Amounts of protein an<;l' fibre resp.ec­
tively. 
Amount of, prQteip, ... 

Amounts of 'protein' and 'fibre respec-
tively. . .. 

Ooconut or copra ci\.ke or meal .Alhounts of oj! and prot~iii.respectively. 
Cotton cakes or meals, not decorticated. Amounts of oil and protein respectively'. 
Ootton cakes. or meals from decorticated .. Amounts of oil, protein and fibre res-
or partly decorticated cotton seed pectively.· : ... 
Dried' .brewery grains Amounts of oil and :protein respectiveiy; 
Dried distillery by-pmducts (other than Amounts of ·oil and protein, 0'£ fibre"if 
malt culrns and dried yeast) present in excess of 2 % and cif calcium 

if present-in excess of 2%. . . 
A.mount of fibre. . Dried plain beet pulp . 

Dried molassed· beet pulp 
Dried yeast 

AmoUnts of sugar and ftbrereSpeytively. 
. Amount of prote1n. .'.."'.:' 

Feed. supplement Instructions for mixing with.other feed­
ing stuffs ,or infor.ma,tion as to 'us'e Where 
the supplement i.s fed direct to animals': 
Protein equivalent of urea, if any;" . 
Amounts ofphosphorfc·acid·and protein 
respectively. . ., '. , ;-',' . 

Feeding bone meal, gmund bone, or any Amou~ts of phosphoi!~ aCid and, protein 
other bone product for feeding purposes respectively. .' .... 
Feeding dried blood AmoUnt'of protejn. .'. . .... " 
F~eding meat and bone meal, or any A:rp.ounts .Qfoil, protein,·and.phosphoric 
either pr<ldtict of meat and bone for feed- acid respectiv~lY:. .' _. .... .. . 
ing purpos~. .. '.. . . 
Feeding.meat meal, or any 'other product Amounts of oil;.protein arid':phqsphoric 
of .meat' for feeding purposes. acid r~pectiv.ely.;. . :',.' '-, . 
fish meal, white fish meal, or .other pro, Amounts of oil,protein,' phosphoric 
duct obtained by drying and·.grinding or acid an~osl!It':r~pe~tively .... ', . 
otherwise treating. fish or fish waste. 
ti~eed cakes ind the meals. of such Amounts o.f,oiI.and prot~in~~p~tivelY. 
cakeS; .extracted.I.iJ?seed m~a.l. 
Linseed meal Amount of oil. 

. , . 
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Description' of material 

Maize by-productl) not ,otherwise men­
tion~ in this table. 
Maize, flaked. 
Maize germ cake or meal 
Maize gluten feed 
Milk PQwders, including oil and/or fat 
fortified milk powders. 
Mixtures of molasses and urea. 
MQlasses feeds (other than dried moJassed 
beet pulp and mixtures of molasses and 
urea) including any feeding stuffs, com­
posed of treacle ormQlasses with an ab­
sorbent, containing not less than 10 % of 
sugar. 
Oatmeal by-products 
Oil cakes ,or meal!>. not otherwise men­
tiQned in this table, which are the product 
of anyone undecol'ticated substance or 
steed from which oil has been removed. 
Oil cakes .or meals, not otherwise men­
tioned in this table, which are the product 
of any 'One decorticated or partly decor­
ticated subst~ceor seed from which .oil 
has been removed. ' 
Palm kernel cake Or meal 
Rape cake,or meal 
,RiCe bran, or rice meal, or the by-pro­
duct produced in milling shelled rice. 
Soya cake or meal 
Treacle or molasses 
Malt culms 

Wheat Qffals ,or millers' offals 
Barley meal, barley meal grade' n, bean 
meal, dari or durra meal, ground oats, 
Indian or ,maize, meal, locust bean meal, 
pea meal, wheat meal. 

93 

Particulars to be ,contained in 
statutory statement 

Ambunts, of .oil, protein and fibre res­
pectively. 
Amounts, of oil and protein respectively. 
Amounts of oil and protein respectively. 
Amounts of oil and protein respectively. 
Amounts of oil and protein respectively. 

Sugar and prQtein ~quivalent of urea. 
Amounts of sugar and fibre respectively. 

Amount of fibre. 
Amounts .of 'Oil and Protein respectively. 

Amounts of oil, protein and fibre re­
spectively. 

Amounts .of 'Oil and protein respectively. 
Amoupts .of 'Oil and,protein respectively. 
Amounts of oil, protein and fibre re­
spectively. 
Amounts of oil and protein respectively. 
Amount of sugar. 
Amounts of protein and fibre respec­
tively. 
Amount of fibre. 
None. 
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SCHEDULE 3 

PEJ3.MlTIED ADDITIVES AND PROVISIONS RELATING. TO ·THEIR USE AND MARKING 

(S~tion 74A and Regulation 6) 

1. In this Schedule, in Schedule 2 Part II and in regulation 6-": 
"antioxidant" means lany substance which delays, retards or prevents the 

development in a feeding stuff of rancidity or other deterioration arising 
from oxidation; . 

'''binder'' me~ns any non-nutritional substance which aids the compaction ot' 
feeding stuffs; . . 

"colourant" means any substance, other than a basic fee4 ingredient, which is 
added Ito a feeding stuff only to impart colour ',to the feedjng stuff or to an 
animal product, but does not include as:ubstance which is added to. 
material only for the purpose of rendering that material fit only for animal 
feeding; 

"daily ration.~' :means.;the 10tal quantity of feeding stuffiS, 'expressed 'on a 12 per 
cent moisture basis, neces~ary on average per day for an animal of a given 
kind, age group and level of production in order to satisfy its nutritional 
needs; . 

"emulsifier." m~ans any subs·tance, other than a basic feed ingredient" which 
aids the formation of the. uniform dispersion of two or more immiscible 
substances; 

"stabiliser" means any substance, other than a basic feed ingredient, which· 
maintains the uniform dispersion of two or more immiscible substances; 

"whole feeding stuff"·means a mixture ·of feeding stuffs which, by reason of its· 
composition, is sufficient -to ensure a daily ration. 

2. Subject to the following provisions of this ScheduJe, no material intended 
for use, as a feeding stuff shall oontain-

. (a) any added antioxidant ·other than an antioxidant of a name and des9flp.tion 
. specified in Part I of the table below nor any added antioxidant of a name 

and description so specified .inproportions which, taking account. of any 
such antioxidant which is naturally present,exce~ 150 parts per million 
in whole feeding'stuffu 'either separately or in combination with other anti" 
oxidan.ts so specified; 

(b) any added colourant other than a colourant of-a name specified. in Part II 
of the table below nor in the case of material intended f~r uSe asa feeding_ 
stuff for poultry any added cokmrant of an name specified in. ChaPter A . 
of the said Part II in proportions which, taking account of any such colour­
ant which is naturally present, exceed 80 parts per million in whole feeding 
stuffs 'either separately or in combination with other colourants so specified: 

(c) any added emulsifier, s·tabiliser or binder other than an emulsifier, stabiliser 
or binder of a name or description specified in Part III of the table below; 

(cl) any added vitamin D2 or vitamin Do, save that material intended for use 
as a feeding stuff for any animal of a kind specified in the second column 
of-
(i) Chapter A of Part IV .of the table below may contain vitamin D. 01" Do 

(but not ·both added vitamin D2 and vitamin Do) in proportions which, 
taking account of any such vitamin which is naturally present, do not 
exceed those !:lpecified in the third column thereof in relation to the 
kind of animal; 

(ii)Chapter B of the said Part. IV may contain vitamin Do in proportions 
which, .taking account of any vitamin Do which is naturally present, 
do not exceed those specified in the third column thereof in relation to 
the kind of animal; ) 
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(e). ariy added substance of a description specified,in the nrst column of Part 
V of the table below in proportions which" rtakingaccount of any~;uch 
substance which is naturally present, exceed those specified in relation there­
to in the'sec'ond column of the table; 

(f) any added copper (eu) save that material intended for use as a feeding 
stuff- , 
(i) for pigs may contain copper (whether naturally present or added) in 

proportions not exceeding 100 parts per million in whole feeding stuffs; 
(ii) for any 'kind of animal other than pigs or sheep may contain CoPPer 

(whether naturally present or added) in proportions not exceeding 50 
parts per million in whole feeding stuffs; 

(g) any· added urea save that material intended for use as a feeding stuff for 
bulls, cows, steers, heifers, calves, sheep or goats may contain, urea. 

3. If the' material is intended for mixing with other materials, before use as a 
feeding stuff and it contains an added substance mentioned ill Part I, n, IV or 
V of the table below or added copper in proportions which, taking account 
of any such substance or copper which is naturally present, do not exceed in each 
case 5 times the maximum' oontent specified "in relation to the slubstance in para­
graph 2 above or in the table below, that material may be imported into Northern 
Ireland or sold or possessed with a view to sale for use as a feeding stuff if it is 
marked in a manner specified in, regulation 9, with the following s1atement "Fee(iing 
Stuffs Regulations. This feeding stuff may only be used for (X) up to a quantity 
of (Y) grammes per kilogramme". The statement shall be completed by inserting 
at (X) the kind and, if appropriate, the age group of the animal for which the 
material is ,.intended and at (Y) by inserting such a figure that if the statement 
is put into effect, the material used as a feeding stuff will comply with the pre­
ceding provisions of ,this .Schedule. In this statement there may be substiituted 
for the words "gramme.'> per kilogramme", the symbol "%" "1b. per cwt." or "Lb. 
per ton". 

4. If the material, not being a material to which paragraph 5 of this Schedule 
applies, contains an added substance mentioned in Part I, n, IV or V of the table 
below or added copper in proportions which, taking account of any such sub­
stance or copper· which is naturally present, eXceed in each case 5 times the 
maximum permitted conteI1Jt specified in relation to the subsltance in paragraph '2 
a:bove or in the table below, that material may be imported into Northern Ireland, 
sold or pos/sessed with ,a view to sale for use as a feeding stuff if it is marked in 
a manner 'specified in regulation 9 with the statement required by paragraph 3 
above in respect of material to which ,that paragraph applies and with a. l'ltate­
ment to the effect that the material is not for direct fee9ing to animals and that 
accurate mixing is essential. 

5.-(1) If the nature of th~ material intended for use as a feeding stuff or the 
means by 'which it is to be fed to the animal is such that the animal can consume 
no more of the material than is represented by a proportion of its normal daily 
consumption of feeding stuffs-

(a) each statement Of maximum content in paragraph 2(a), (b) and (t) of this 
Schedule and Parts IV and V of the table below may be read as' if tha:t 
content had been diVided by that proportion; . 

(b) the material shall be marked in a manner specified in regQlatiori 9 with 
insructions as to the kind and age group of animals for which it is 
intended. 

(2) If material to which sub-paragraph (1) of this paragraph applies is also 
suitable for'inixing with other materials before use asa feeding stuff, sub-para­
graph (l)(b) above shall not apply to that material but that material may be 
imported into Northern Ireland, sold or possessed with a view to sale for use 
as ,a feeding stuff if it is matked in a manner specified in regulation 9 with the 
statement required by paragraph 3 of this Schedule in respect of material to which 
that paragraph applies and with a statement to the effect that accurate mixing is 
essential. 
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6. If material containing any added iron, iodine, cobalt, manganese, zinc, vita­
mins (other than vitamins A, D or E) or pm-vitamins in conformity with the 
provisions of this Schedule is marked with a stateJl1ent, .. additional to the statutory 
statement required by sections 68 or 69, containing the name and a. statement of 
the total amount present (whether naturally present or added) of any iron; iodine, 
cobalt, manganese, zinc, vitamins (other than vitamins A, Jj or E) or pro-vitamins 
respectively, it shall be marked in a manner specified in regulation 9. 

Name 

Oetyl gallate 

Dodecyl gallate 

N -propyl gallate 

BRA 

BRT 

Ethoxyquin 

Chapter A. 
Capsanthen 
LYcopen 
-Beta-8'-apo-carotenal 

TABLE 

PART I 

PERMITTED ANTIOXIDANTS 

Chemical Description 

Octyl 3,4,5,-trihydroxybenzoate 

Dodecyl 3,4,5 .. trihyd~oxybenzoate 

N -propyl 3,4,5,-trihydroxYb~nzoate. 

Mixture of 3-and 2 .. tertbutyI4-hydroxyani~:Qle 

2,6-di(teri'butyl)-4-methylphenol 

6-ethox:y-l,2-dihydro-2,2;4-trimethylquino-
line . . 

PART 11 

PERMITTED COLOURANTS 

Ethyl ester of beta-8'-apo-carotenoic acid 
Lutein 
Cryptoxanthin 
Violaxanthin 
Canthaxanthin 
Zeaxanthin 

Chapter B 
Patent Blue V 
Curcumin 
Amaranth 
Tartrazine 
Orange G 
Green S 
Indigo carmine 
Brilliant Black" (Black PN) 
Carmoisine 
Ponceau 4R 
Sunset Yellow FCF 
Brown FK 
Red 6B 
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PART III 

PERMITTED EMULSIFIERS, STABILISERS 'AND BINDERS 

NAME OR DESCRIPTION 

Lecithins 
Alginic acid 
Sodium alginate 
Potassium alginate 
Ammonium alginate 
Calci'lllU alginate 
1,2-dihydroxypropyl alginate 
Agar-agar.. . . 
Carrageen 
Carob seed flour 
Tamarind seed flou'r 
Guar seed .flQur •. guar gum 
Gum tragacanth 
Gum arabic 
Sorbitol 
Mannitol 
Glycerol 
Pectins 
Methy1cellulose 
Carboxymethy1cellulose 
Hydroxypropylmethylcellulose 
Ethylmethylcellulose '. 

2885 

Sodium, potassium or calcium salts of food fatty acids derived either from 
edible oils and fats, or from distilled food fatty acids' 

Mono-and di-glyceridesof food fatty acids , 
Mono"and di-glycerides of food fatty acids esterified.with the following acids: 
Ca) acetic 
Cb) lactic 
Cc) Citric' 
(d) tartaric . 

... "{e) -rtiOrto-acetyltartaric"and di-acetyltartaric 
Sucrose esters: esters of sucrose and or-food fatty acids' 
Sucro glycerides: esters of sucrose and of mono-and di-glycerides of food 

fatty acids 
Polyglycerol ester~ of the non-polymerized fatty acids 
Propylene glycol (1,2~pr6pane diol)" esters of the foOd fatty aCids 
Sodium stearoyl-2~I!J.ctylate '. 
Calcium stearoyl-2-lactylate 
Lignosulphonates 
Kaolin 
Bentonite and ·other montmoriIIonite clays 
Silica and silicates 
Gelatine 
Sodium hexametaphosphate 
Sorbitan esters 
Polyoxyethylene sorbitan esters 
Disodium ethylenediamine tetra acetate 
Vermiculite 
E~ters of polyethylen~ $lycol 
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Vitamin Kind of animal 

Chapter A 
Pigs 

Piglets 

Vitamin D2 Cattle 

or Calv~ 

Sheep 

Vitamin Ds Lambs 

HQrses 

Other kinds except 
poultry 

Chapt(!r B' 
Vitamin Ds Laying hens 

Agricultl1;re 

PART IV 

VITAMINS D 

No. 494 

Maximum content (International 
units per kilogramme in Wh91~ _ 

feeding stuff) 

2,000 

10,000 in milk replacer feeds only. 

4,000 

10,000 in milk rep lac er feeds only. 

4,000 

10,000 in milk replacer feeds only. 

4,000 

2,000 

3,000 

Poultry ,o,ther than 2,000 
laying hens 

In this Par,t of this table "milk !feplacer feed" means a manufactured feed 
used as a substitute for natural milk. 

Iron-Fe 

iodi~e-I 

Element 

Cobalt~Co 

Manganese-Mn 

Zinc-Zn 

Molybdenum-Mo 

Selenium-Se 

PART V 

TRACE ELEMENTS 

Maximum content . 
(parts per million in whole feeding stuff) 

1,250 

40 

10 

250 

250 

2·5 

0·5 
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SCHEDULE 4 

MEANINGS OF NAMES OF MATERIAL 

(Section 70(1) and Regulation 12) 

Name of material 

Ammonium nitrate 

Ammonium suJ,pha.te nitrate 

Calcium cyanamide 

Nitrate,of lime 

Nitrate of. soda 

Nitrogenous gas liquor; am­
moniacal gas liquor; gas 
liquor. 

Sulphate' of ammonia 

.Urea 

Basic slag 

Dicalcium phosphate 

Pho~phate rook, ground or 
-otherwise. 

Superphosphate 

Superphosphate, conc,entrated 

Superphosphate, ·triple. 

Kainit 

Magnesium kainit 

Muriate of potash 

Sulphate of potash 

Nitrate of potash 

Potassic nitrate of soda; 
Chilian pot~sh nitrate. 

PART I ' 

FERTiLISERS 

Meaning 

Ammonium nitrate for fertilising purpos·es. 

A mixture of, lor combination of, an:unoniium 
sulphate and ammonium nitrate in which the 
nitrate nitrogen content is not Xess thanone~ 
'fifth of the total nitrogen present. 

Commercial calcium ,cyanamide. 

Calcium nitrate for fertilising purposes. 

Sodium nitrate for fertilising purposes: .. 

Ammoniacal liquor produced in the carbonisl-
ation of coal and free from tar visible to the 
naked eye,' :containing lless than 0'4% thio-
cyanate as CNS. , 

Ammonium sulphate for fertilising purposes. 

Commercially pure urea containing not more than 
1'5% biuret. 

A by -product, ' containing phosphorus, obtained 
in the manufacture of steel and to which no 
addition has been made. at the time of leaving 
Or . after it has left the furnace. 

Dica1cium phoSlphate for fertilising purposes. 

The substance iobtained from :iniD.eral ·ca1cit.tn1 
phosphaJte deposits, to which no o.ther matter 
has been added. 

Phosphate rock which has been treated with sul­
phuric acid. 

Phosphate rock which has Qeen treated with sul-
phuric acid and phosphoric acid. ,-. . 

PhQsphate rock which has been treated with phos­
phoric acid only. 

A mineral',potassiuin salt with or without mag­
nesium. 

Mineral potassium saIt containing at least 3·6 % 
of magnesium (Mg). 

Potassium chloride for fertilising purposes. 

Pota9Sipm sulphate for, fertilising purposes. . , 

Potassium nitrate for fertilising purposes. 

A mixture of sodium nitrate and potassium nitrate 
for. fertilising purposes. 
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Name of material 

Potassic basic, slag 

Bone meal 

Dissolved or vitriolised bone 

Agriculture No. 494 

Meqning 
A mixture of basic siag and IIiuriate or sulphate 

of potash. 

Commercially pure bone, raw or degreased, which 
has been ground or crushed, of which not less 
than 90 % will pass through a sieve of i" square 
apertures. . 

Commercially pure bone which .has been -treated 
with sulphuric acid. . 

Precipitated bone phosphate; An insoluble calcium phosphate,preP!lred 'by treat-
dicalcium bone phosphate. ing commercia!lly pUlpe bone with acid and 

precipitation of phosphate from the solution. 

Steamed bone flour 

Steamed bone meal 

Castor meal 

Dried blood 

Fish guano; fish manure. 

Hoofs 

Hoofs and horns 

Horns 

Meat .and hone meal; meat 
meal; qlrcase meal; meat 
and bone tankage. 

Rape meal 

Raw guano 

Shoddy manure; W091 waste; 
wool combings; wool man­
\,lre;. flock dust. 

Commercially pure bone, degreased and ground 
or crushed, from which the nitrogen has been 
;partly or wholly removed by steam, of which 
not less than 75% will pass through a British 
Standard Test Sieve Mesh No. 16. 

Commercially pure bone, degreased and ground 
otcrushed, from which the nitrogen has, been 
partly ,or wholly removed by steam, . .of which 
not less than 90 % will pass through a 'Sieve of 
i" square apertures. 

The residue which is obtained by the removal of 
,oil from commercially pure castor seed. ' 

Blood which has been dried, to which no other 
matter has been added. 

A ;product obtained by drying and grjnding ,or 
otherwise treating fish or fish waste, to which 
no other matter has been added. 

The product obtained by crushing ·or grinding 
hoof, to which no other matter l1.as been added. 

A mixture of hoof and horn, crushed or ground~ 
tQ which no other matter has been added. 

The product obtained by crushing or grinding 
horn, to which no other matter has been 
added. 

The product of drying and grinding or otherwise 
treating bone, flesh, flesh' flbre and other 
slaughterhouse residues, to which no other 
matter has ,been added. 

The residue which is obtained by the removal of 
oil from commercially .pute rape seed., . 

The excrement and remains of any birds, except 
poultry, containing both nittogen and IPhos, 
.phorus, prepared for use by screening where 
'necessary" but to which no addition has been 
made. 

Waste of wool, or of wool mixed with fibrous 
materials such as are associated with wool in the 
textile industries including cotton and similar 
non-wool ma"terials-, to which no other matter 
has been added, the fibre cOntent of which 
contains not le$s than 50 % of wool by weight. 
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Name of material Meaning 

Burnt or quick lime, ground or Commercial calcium oxide containing not more 
otherwise. than 5·5 % of magnesium (Mg). . 

B.urnt magnesian lime, ground 
or otherwise. 

Calcium hydroxide; hydrated 
lime; slaked lime . 

. Chalk 

Chalk, ground. 

Chalk, screened. 

Lirpestone, ground. 

Magnesian limestone, ground. 

Mixed lime 

Slaked magnesian lime . 

Commercial calcium and magne$ium oxides, con­
taining more than 5'5% of magnesium (Mg). 

The product obtained by slaking burnt lime. 

Cretaceous limestone. 

,Cretaceous limestone which has been reduced in 
s.ize so that it will pass through a sieve' of if) 
square apertures. 

OretaceoUiS limestone that will pass through a 
. sieve having a.pertures not exceeding 3" square 

Sedimentary rock consisting largely of calcium 
carbenate, but containing not more than 3 % of 
magnesium' (M g), whiCh has been reduced in 
size SlO that 100 % will pass through a sieve of 
ftr" squateapertures, not less than 95% will 
pass tl;u:ough ·a sieve of t" square apertures 
and not less than 40 % will pass througp. a 
BritiSh Standard Test Sieve Mesh No. 100. 

Sedimentary rock consisting largely of ,the car-
bonates of. calcium and magnesium, but con­
taining more than 3% of magnesium (Mg), 
which has been ;reduced in size so that 100% 
will pass through a sieve of -A-" square aper­
tures, not less than 95 % will' pass through a 
sieve of t" square apertures, and not less than 
40 % will pa,ss through a British Standard Test 
Sieve Mesh No. 100. 

A product, not being it by-product or a mixture 
of by -p!'oducts ,from manufacturing or other 
pl'Ocesses, obtained by mixing two or more of 
the forms of liming materials in this Part of 
this Schedule. 

The product obtained by slaking burnt magnesian 
lime. 

,Any meaning contained .in the second column' of this Part of this Schedule 
shall be taken not.to exclude the presence of a substance added to improve the 
handling qualities of the ~aterial, or the presence of boron, cobalt, copper, iron, 
.magnesium,manganeseor molybdenum (or a compound of any such element) or 
any herbicide or pesticide as defined in Schedule 2 the'll!U11e· of which appears in 

'a statutory statement in accordance with Schedule 2. 

93A 
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N.ame.oi,meiteripl 

Alfalfa meal; lucerne ,meal 

Barley meal 

Bean meal 

Clover ineal 

Agriculture No .. 494 

PART II 
':'.:-. 

Meaning 

Alfalfa (lucerne), .as grown, dried' hy nat~~al 
means and gro'\ind; to which no: oth~r matter 
has been added. ' " 

The mealobtamed bygrin,ding barley,as growh, 
whtch shall be the whole grain. together, with 
only such other substances 'as may reasonably 
be,eXipect~, to have become associated with 
the gr,ain in the .field and which contains not 
less tha:n 96% pure barley.' , " 

The m~l, other than barley meal as, defined, 
above,obtained by grinding:bai'ley, as "grown; 

'which shall ,be the whole grain together with, 
only such other substances as may reasonably 
be expected to have become associated with the 
grain hi tIle field and which contains not less 
than "90 % pure barley. 

The meal' 'obtained by grinding commercially pure 
beans Q$the ,&p~cit}S W Vif~a.fCl})a 0VP"Jy, of 
its varieties; cOinmol,1ly known as "horse bean", 
"field beall" or "broad bean"; or (2) Phaseolus 
vulgaris, the "true haricot bean" or .any of its 
:varieti~, white or coloured. ' 

Whole clovet, as grown, dried by natural means 
and ,ground; to which no other'matter has been 
added. 

Cotton cakes or meals, not The residue resulting from the removal of oil 
" deco,rticated ' f,rOni' cqmmercially pure' cotton seed;nof 'de­

. <,:orticated. 

Cotton caRe~ or meals from The residu'e resulting from the removal of oil from 
decorticated or partly de- commercially pure cotton seed from which the 

:corticated cotton seed cortex; i!1 wh()le or in vart,has : been: remove<L 

Dari meal; durra meal 

I?i~ed brewery' gr<lins '" 

Dried grass 

The meal obtained by grinding commercially pure 
, dari or..411p'~, seed., , ,.. ", ' .. ' .. '. ,", 

Th~ material pt'bduced' by, drying the' residue of 
malted ana unmalted cereals used in brewing, 
to which no '.othet mlii!ter has 'beel\' added:' 

Any pro'd1Ict 'whethet ground or' not which: .. 
(a) is obtained by artificially drying any of the 

following: -grass, clover,. lucerne, ,sainfoin; 
green cerealS', or any mixture consisting of 
aIlY of them, and . 

(b) !S otherwise as &r6wn (that is to say, includ-, 
mg rany gro~ harvested therewith but 
with J?-o other substance added th~reto), .and 
contams not less than 13 % prqtein calcu~ 
la,t~d on the assumption that it contains 10% 
mOIsture. 
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Name of material 
Dried grass (maintenance 

quality) 

Dried green fodder crops 

Dried green roughage 

Dried plain beet pulp 

Dried molassed beet pulp 

Dried yeast 

Extracted linseed meal . 

Feeding bone flour 

Agricultl!-re 2891 

Meaning 
Dried grass within the meaning prescribed in this 

Part of this Schedule except that it may contain 
less than 13 % but not less than 10% protein 
calculated on the assumption that it contains 
10% moisture. 

Any product whether ground or not which: 
(a) is obtained oyartificially drying any green 

crop or crops suitable for use as dried 
fodder, and 

(b) is -otherwise as grown (that is to say, includ­
ing any growths as harvested therewith but 
with no other substance added there to) and 
contains not less than 10% protein calcu­
lated on the assumption that it contains 10% 
moisture, 

but is not dried grass or dried grass (mainten­
ance quality). 

Any pl'Oduct whether ground Or not which 90n­
tains less than 10% protein calculated on the 
assumption that it contains 10% moisture, but 
which in all other' respects complies with the 
meaning for dried grass or dried green fodder 
crops given in thi-s Part of this Schedule. 

The material produced by drying the sugar beet 
residue produced in the manufacture of sugar 
from sugar beet, with or without the addition 
of molasses, to give less than 10% of sugar. 

The material produced by drying the sugar beet 
residue produced in the manufacture of sugar 
from sugar beet, with the addition of molasses, 
to give 10% or more of sugar. 

A material produced by drying yeast or yeast 
tesidues, to which nb other matter has been 
added. 

The residue resulting from the removal of oil 
from commercially pure linseed by means of a 
solvent. 

Commercially pure bone, degreased and ground 
or crushed, ftom which the nitrogen has been 
partly or wholly removed by steam. 

Feeding bone meal; ground Commercially pure bone, raw or degreased, which 
bone. has been grollnd or crushed. 

Feeding dried blood 

Feeding meat and bone meal 

Blood which has been' dried, to which no other 
matter has been added. 

The product, containing not less than 40% of pro­
tein and not mor~ than 4 % of saIt, obtained 
by drying and grinding animal carcases· or 
portions thereof (excluding hoof, horn and 
feathers) and 1?one, to which no other matter 
~as. beep added but which may have ,been pre­
hmmanly tre3Jted for the removal of fat. 
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Name of material 

Feeding meat meal 

Fish meal; fish residue meal 

Flaked maize 

Ground oats 

Linseed cakes or the meals of 
such cakes 

Linseed meal 

Locust bean meal 

Maize germ cake or meal 

Maize gluten feed 

Maize meal; Indian meal 

.Ma:lt culms 

Molasses feeds 

Nut cakes or meals, including 
coconut, copra, palm kernel 
and ground nut cakes and 
meals. 

Oatfeed 

Pea meal 

Rape -cake or meal 

Agriculture No. 494 

Meaning 

The product, containing not· less .than 55 % . of 
protein and not more than 4 % of salt, obtained 
by dryingalld grinding animal carcaseS or por­
tions thereof (excluding hoof, horn and feathers) 
to which no other matter has been added but 
which may have been preIiminarjIy. treated 
for the removal of fat. . . 

A product obtained by drying and grinding' Or 
otherwis'e treating fish or waste of fish, to which. 

. no ·other matter has been added. 

:The product obtained by cooking and flaking 
commercially pure maize or Indian corn, either 
as grown or from which the germ, in whole or in 
part, has been removed. 

The meal obtained by grinding commercially pure 
oats, as grown. 

The residue resulting from the removal of oil from 
commercially pure linseed. 

The meal obtained by grinding or crushing 
commercially pure linseed. 

The meal obtained by grinding or crushing 
commercially pure locust beans. 

A meal or cake resulting from the grinding of 
maize germs or fmm maize germs from which 
the oil has been .removed in whole or in part. 

A by-product resulting from the removaJ of starch 
and germ from maize, to which no other ma-tter 
has been added. 

The meal obtained by grinding commercially pure 
maize or Indian corn, as grown. 

The r.ootlets and shoots arising from the screen­
ing of malt, to which no other matter has been 
added. 

Any mixture (other than dried molassed beet pulp 
and mixtures of molasses and urea) contain­
ing not less ,than 10% of sugar, of an absorbent 
material and treacle or molasses. 

'The residue resulting from the removal of oil from 
commercially pure nut kernels. 

The by-product of oatmeal milling consisting of 
hulls, floury materials, mealy matter and scree 
dust, all finely gr.ound, and containing not more 
than 27 % of fibre. 

The meal obtained by grinding commercially pure 
peas, as grown, .of varieties of Pisum sativum 
.or Pisum ·arvense. 

The residue resulting from the removal of oil 
from commercially pure rape seed. 
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Name of material 

Rice bran; rice meal 

Soya cake or meal 

Sugar beet treacle; sugar beet 
molasses.. . 

Agriculture 289~ 

Meaning 

The by~product produced in milling shelled rice, 
to which no other matter has been added . 

. The. residue resulting· from the removal of oil 
from commercially pure soya beans. 

A concentrated syrup product ob.tained in the 
manufacture of sugar from sugar beet, to which' 
no other matter has been added. 

Sugar cane treaCle;· sugar cane A concentrated syrup product obtained in the 
. molasses. manufacture of sugar from sugar cane, to which 

no other matter ha~ been added. 

Wheat meal 

Wheat offal~;' millers' offals' . 

White .. fisp. me~l 

The meal obtained by. gfi~ding.com~erciilly· 'p'l,li:e 
wheat, as grown. 

A product of wheat separated in the process of 
milling and containing not more than 4 % of 
vegjetable ,SubllitaIllces, other than wheat, ex­
tracted from wheat in the process of cleaning 
by the maker of the offals in the production of 
flour. 

A product (containing not mQre than 6% of oil 
and not' more than 4 % of salt) obtained by 
drying aJj.d grinding or otherwise treating wh~te 
fish or 'Waste of' white fish, to which no either 
matter has been added. 

1. Any meaning contained in the second. column .of this Part of this SChedule 
shall be taken not to exclude the pr~ence of .a substance added to improve the 
keeping or handllng qualities. of'the material or the presence of any added mag­
nesium or any added substance of a kind referred to in regu,lation 6 . 

. 2. IIi .this J.>art of this Schedule "commercially pure" means that no ~)ther 
maflter' has been added. 
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SCHEDULE 5 

LIMITS OF VARIATION 

(Section 74 and Regulation 13) 

PART I 

Material 

COl11!Pound fertiliser (as de­
fined in 'Paragraph 4 of Part 
I of Schedule 2) 

Any material mentioned in 
this Part of this Schedwe 
containing Iboron, cobalt, 
copper, magnesium, man­
ganese or molylbdenum. 

Any material mentioned in 
this iPart ·of this Schedule 
containing dron. 

AmmoniUm n.itr!\Jte and mix­
tures of ammonium nitrate 
with any material men-
tioned in Group H of the 
talble in lPart I of Schedule 
2. 

FERTILISERS 

Limits of variation 
(percentages (Ire percentages of the whore bulk) 

Nitrogen, potash, phosphoric ~cid soluble in 
water, and phosphoric acid insoluble in water 
respectively, 
(a) 0·5% where the amount stlited .. dof:S not 

exceed 5%; . 
(b) 0·75% where ,the amount stated exceeds 5% 

but does not exceed 8 % ; 
(c) One-eighth of the amoUllt stated wJIere the 

amount stated exceeds 8 % and the quantity 
sampled does not exceed one ton; . 

(d) One-tenth of ,the amount stated where the 
amount stated exceeds 8 % and .the quantity 
sample~ .exceeds one ton; 

Provided that the variation from each. amount 
stated shall not exceed 1·75% and, where the. 
total of the amounts stated is 25% or over, the 
amount of. all variations take,n together, after 
setting off deficiencies against excesses, shall not 
exceed one- twentieth of the aforesaid. total. 
(a) Where the amount of boron, oobalt, copper, 

magnesium, manganese or molybdenum 
stated does not exceed .250 parts- per million, 
one-half of the amount stated, or 

(b) Where the amount of boron, cobalt, copper, 
magnesium, manganese or molybdenum 
stated exceeds 250 parts per million, 
three-tenths of the amount stated. 

(a) Where the amount of iron stated does not 
exceed 250 parts per million, in the case of 
a deficiency, one-half of the amount stated; 
in the case of an excess, no limit. 

(b) Where the amount of iron sitated exceeds 
250 parts per million, in the case of a defi­
ciency, three-tenths of the amount stated; in 
the_ case of an excess, no limit.. 

Nitrogen, one-twentieth of the amount stated. 

Ammonium sulpha.te nitrate Nitrogen, one-twentieth of the amount stated. 

Calcium cyanamide 

NJtrate of lime 

Nitrogen 0·5 % 
Nitrogen 0·5% 
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Matei·ial '. . '.' Limits of variation 
(percentages are percentages of the whole bulk) 

Nitrogen 0·5% !NItrate of soda 
·Nitrogenous, gas liquor;'· 

ammoniacal gas liquor; 
gas liquor 

.. ·NItrogen 0·3 % 

Sulpha~e pf. ammonia 
Urea 

. Ni.trogen 0·3 % 
. Ni,trogen 0·3 % 

.llasic slag . . 
.. "' ::~.~.-.,::~. 

. Total ph9sphoric acid, 1 %; phosPl1oric .a~idsol­
. ::.- .' .. 1;J,bl.~ in ~ % citric acid, 1 %; amount .of the 

. . material that will pass through a 0·5 mm sieve, 
one-twentieth of the' amount mated. 

Dicalcium phosphate 
Phosphate rock, ground or 

otherwise 

Superphosphate 

Phosphoric acid soluble iIi" citric acid, 1%. 
Phosphoric acid, one" twentieth of the amount 

stated;. -amount of the ITIl'iterial that will .pass 
through a British Standard 'test Sieve Mesh No. 
100, one-twentieth of .the amount st!ited. .: .' 

Phosphoric aCid soluble in water, one-twentieth of 
the amount stated. 

Superphosphate, concentrated Phosphoric acid soluble in water, one-twehti~th of 
the amount stated. 

Superphosphate, tfiple . 

Potassium salts used as fert­
ilisersas described· in Group 
D of the table in Part I Of 

'. Schedule 2. .. . : . 

Nitrate of potash . 
Potassic nitrate of soda 
Potassic basic slag 

Phosphoric; acid soluble in water, one-twentieth of 
the amount stated. 
(a) 1%, where the percentage of potash stated 

does not .exceed IS, ot .. 
i( b) 2 %, where the percentage of potash, stated 

exceeds IS. 
Nitrogen 0·5%, potash 2% 
Nitrogen 0·5%, potash 0·75% 
Potash:....:· 

(a) 1 %, where the percentage of potash stated 
does not exceed 15, or .. 

(b) 2%, where the percentage of potash stated 
exceeds 15, 

Total phosphoric acid, 1 %; phosphoric add 
soluble in 2 % citric ·:acid, .1·%; amount of slag 
that will pass through a' 0·5· mm ·sieve;· one­
twentieth of .the amount stated. . . 

Bone mea16r' other bone i;>ro- Nitrogen, .0·5%; iPhosphoric acid, 1·5%. 
duct as described in the 
table in Part I of Schedule 2 

j30ni . phosphate precipitated; 
dicalcium . bone phosPl.1ate. 

Dissolved 'or vitriolised bone-
(i) When the total 'of ',the 

percentages of phosphoric 
acid (soluble and insol-
uble) stated amounts to 
14'or more, then:: . 
(a) if the excess of the 

. actual percentage of 
insoluble' phosphoric 
acid over that stated 
is 1·5 ·or more· ;, 

Phosphoric acid soluble in citric acid, 1 %. 

" 

. Nitrogen, 0·3 %; 'phosphori~ acid soluble In water: 
2%. . .. ". 
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Material Limits of variation 
(percentages are percentages of the whole bulk) 

(b) if such excess is not 
less than 1, but is less 
than 1·5 Nitrogen, 0·3 %; phosphoric acid ~oluble in water, 

(c) if such excess is not 
less than 0·5, but is less 
than 1 .. . 

(ii) .in all o~her cases . 

Dried blood for !fertilising 
purposes 

Fish residues or other fish 
product all described in ,the 
table in Part I of Schedule 2 

Guano as described in the 
·table in PaDt I of Schedule 
2 

Hoofs 

Hoofs and horns 

Horns 

1.5%. 

Nitrogen, 0·3 %; phosphoric acid soluble in water, 
1%. 

Nitrogen, 0·3 %; phosphoric acid soluble in watei:, 
0·5%; phosphoric acid insolUlble in water, 
0·5%. 

Nitrogen, 0·5% 

Nitrogen, 0·5 % and phosphoric acid, 1 %; pro­
vided that the aforesaid limits may be extended 
if:-
Ca) an excess of one of the said constituents is 

offset by a deficiency of the other in the pro­
portion of 0·25% nitrogen to 1 % phosphoric 
acid, and 

(b) the extension of the aforesaid limits does 
not .exceed 'for nitrogen 0·75% and for 
phosphoric acid 3 %. 

Nitrogen, one-fifth of the amount stated, with a 
minimum of 0·25 % and a maximum of 1·5 %; 
phosphoric acid, one-tenth of the amount stated, 
with a maximum of 2 %; and potash, one-.fifth 
of the amount stated. 

Nitrogen 0·5% 

Nitrogen 0·5% 

Nitrogen 0·5 % 
Meat and bone residues as Nitrogen, 0·5% and phosphoric acid, 1 %; pro-

described in the table in vided that the aforesaid limits may be extended 
·Part I of Schedule 2 if. -

(a) an excess of one of the said constitu,ents is 
offset by a deficiency of the other in the pro­
portion of 0·25% nitrogen to 1 % phosphoric 
acid, and 

(b) the extension of the aforesaid limits does not 
exceed for nitrogen 0·75% and for phos-
phoric acid 3 %. . 

Oilseed fertilisers as described Nitrogen 0·5% 
in the table in Part I of 
Schedule 2 

Burnt or quick lime, ground Neutralising value, one.tenth of the amount stated. 
or otherwise. 

Burnt magnesian lime, ground Neutralising vallJ.e, one-tenth of the amount stated. 
or otherwise. 

Calcium hydroxide; hydrated Neutralising value, one-tenth of the amOl,lnf stated. 
lime; slaked lime; .slaked 
magnesian lime. . 
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Material 

Chalk, ground 

Chalk, screened 

Limestone, groUIid; magnesian 
limestone, ground 

Mixed lime 

Compound feeding stuff 

Any material, not being a feed 
supplement, mentionoo in 
this Part of this Schedule 
conrtaining cobalt, dodine, 
manganese, molybdenum, 
selenium or zinc. 

Any material, not being a feed 
supplement, nientioned in 

, this Part of this Schedule 
containing copper: 

Any material, not being a feed 
supplement, mentioned in 
this Part of this Schedule 
containing iron. . 

Any material, not being a feed 
supplement, mentioned in 
this Part of this Schedule 
containing vitamins other 

, than vitamin D. or vitamin 
D. 

Any material, not being a feed 
supplement, mentioned in 
this Part of this Schedule 
containing vitamin iD~ or 
vitamin D. 
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Limits of variation 
(percentages are percentages of the whole bulk) 

Nel).tralising value, one-twentieth of the amount 
stated. 

Neutralising value, one-eighth of the amount 
stated; amount of the material that will pa~s 
through a declared British Standard Test Sieve, 
one-tenth of the amount stated. 

Neutralising value, one-twentieth Of the amount 
stated; amount of the material that will pass 
through a B>ritish Standard Test Sieve Mesh 
No. 100, one-twentieth of the amount stated. 

Neutralising value, one-tenth of the amount stated. 

PART II 

FEEDING STUFFS 

Oil, 0·75%, or one-tenth of the amount stated, 
whichever is the gr.eater.; protein, one~tenth of 
the amount stated; protein equivalent of urea, 
1'25 % or one-fif.th of the amount stated, which· 
ever is 'the greater; fibre, if the actual amount 
exceeds that stated, 0'5% or one-eighth of the 
amount stated, whichever is the greater,.if the 
actual amount is less than that stated, 0·5 % or 
one-half of the amount stated, whichever is, the 
greater. 

One-half the amount of cobalt, iodine, manganese, 
molybdeilUm, selenium or zinc stated. 

Where. the amount of copper stated is between 50 
parts per million and 200 parts per million, one­
half of the amount,stated 

Ca) Where the amount of iron stated is less than 
25Oppm, one-half of the amount stated, or 

Cb) where the amount of iron stated is 250ppm 
or greater, then 30% of the amount stated. 

Where the actual amount is less than that stated, 
30% Of the amount stated;' in the case of an 
excess, lio limit. " 

Ca) Where the amount of vitamin D. or vitamin 
D. stated doe~ not ~xceed 4000 IU p~,g,. 50 % 
of the amount stated, or 

Cb) where the amount of vitamin D. or 'vitamin 
D 3 stated exceeds 4000 IU / kg, ' 30 % of the 
amount stated. 
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Material 

Any material mentioned in 
this Part of this Schedule 
contflining magnesium 

.Alfaifa meal; lucerne meal 

Clover meal 

Coco'nut or copra cake or 
: meal 

Cotton cakes or meals not 
decorticated . 

Cotton cakes or meals from 
decorticated or partly 
QecorHca.ted cotton seed 

Dried brewery grains 

DJ"ied distHlery by-produots 
.' . (other than malt culms and 

dried yeast) 

Dried grass 
Dried grass (maintenance 

quality) 
Dried green fodder crops 
Dried green roughage 

Dried' plain beet pulp 
Dried yeast 
Dried molassed beet pulp 

Feed supplement 

Feeding bone flour . 

Feeding bone meal, ,ground 
bone, or any other bone 

. produ~t for feeding pur­
poses 

Agriculture No. 494 

Limits of variation 
(percentages are percentages of the whole bulk) 

In the case of a deficiency of magnesium, three­
tenths of the amount stated; in the case of an 
excess, no limit. 

Protein, one-tenth of the amount stated; fibre, 
one-eighth of the amount stated. 

. Protein, one-tenth of the amoUl,lt stated; fibre, 
·one-eighth of the amount stated. 

Oil, 0'75%, or one-tenth of the a~o~t sta~ed, 
whichever is the greater; protein, one-tenth of 
the amount stated. 

Oil, 0'75%, or one-tenth of the amount stated, 
whichever is" the greater; protein, ohe.:tenth of 
the amount stated. 

Oil, 0'75%, or one-tenth of the amount S1tated, 
whichever is the greater; protein, one-tenth of 
the amount stated; fibre, one-eighth of the 
amount stated. 

Oil, 0'75%, or one-fifth of the amount stated, 
whichever is the greater; protein, one-fifth of 
the amount stated. 

Oil, 0'75%, or one-fifth of the amount stated, 
whichever is the greater; protein, one-fifth of 
'the amount stated; fibre, if present in excesS! of 
2 %, if the actual amount exceeds that stated, 
one-eighth of the amount stated, if the actual 
~tp.ount is less than that stated, one-half of the 
amount stated; lime expressed as calcium (Ca), 
if 'present in excess of 2%, one-fif.th of the 
amount stated. 

) 

Protein, one-tenth of the amount stated, provided 
that. this limit of variation shall not operate so 
as to permit the application of the name "dried 
grass" to any article containing less than. 13% 
protein or the names "dried grass (maintenance 
quality)" or "dried green fodder crops" to any 
material containing less than 10 % protein. 

· Fibre, one- eighth of the amount stated. 
· Protein, one-twentieth of the amount stated. 
· Sugar, one-tenth of the amount stated; fibre, one-

eighth of the amount stated. . 
· Protein equivalent of urea, 1'25%, or one-fifth 

of the amount stated, whichever is the greater; 
iodine, cobalt, copper, iron, manganese, zinc, 
molybdenum, selenium ,vitamin D. and Vitamin 
D 3 , 30 % of the amount stated; vitamins other 
than vitamin D. Or vitamin D 3 , if the actual 
amount is less" than that 'Stated, 30 % of the 
amount stated, in the case of an excess, no limit. 

· Phosphoric acid, one-twentieth of the amount 
stated; protein, one-fifth of the amount stated. 

Phosphocic acid and protein, one-tenth Of the re­
spective amounts stated. 
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Material 

Feeding dried blood 

Feeding meat meal or any 
other product of meat for 
feeding pm;poses 

Feeding meat and bone meal 
or . any other product of 
meat and bone for feeding 
purposes 

Fish. meal, white fish meal, or 
any other product obtained 
Iby drying or ,grinding or 
otherwise treatin.g fish or fish 
waste. 

Agricultur.e 2899 
Limits of variation 

(percentages are percentages of the whole bulk) 
Protein, one-twentieth of the amount stated. 

Oil, 0·75%, or. one-tenth of the amount stated, 
whichever is the greater; protein and phosphoric 
acid, one-·tenth of the respective amounts stated; 
provided that these limits of variation shall not 
operate so as to permit the application of the 
names "feeding meat meal" and "feeding meat 
and bone meal" to materials' containing less 
than 55 % and less than 40 % of protein 
respectively. 

Oil, 0·75%, or one-tenth of the .amollnt&tated, 
whichever is the greater; protein, one- tenth of 
the amount stated; phosphoric acid, one-sixth 
of the amount stated; salt, 0·75 %; provided that 
these limits of variation shall not operate so· as 
to permit the application of the name "white 
fish meal" to material containing more than 6 % 
of oil or 4 % of salt. . . 

Linseed cakes :and the meals ()if Oil, 0·75 %, or one -eighth of the amount s,tated, 
. such cakes; extracted linseed whichever is the greater; protein, one-eighth of 

: meal.. the amount stated. - . 

Linseed meal . Oil, 0·75%, or one-tenth of the amount stated, 
whichever is the gr~ater. 

Maize rby-products, not other­
wise mentioned in the tarble 
in Part II of Schedllle 2. 

Oil, 0·75%, or one-tenth'of the amolint stated, 
whichever is the greater; protein, one-tenth of 
the amount stated; fibI1e~ lone-eighth IOf the 
amount stated. 

Maize, flaked . 

M~ize germ cfrke or meal 

Maize gluten feed . 

Malt cuIms 

Milk ,powders including oil 
and/or ,fat fOl'tmed milk 
powders 

.. Oil, 0·75%, or one-eighth of the amount s,tated, 
whichever is the greater; protein, one-eighth of 
the amount stated. 

Oil, 0·75%, or one'~eighth ()f the amolJ.nt s,tated, 
whichever is the greater; protein,' one-eighth of 
the amount stated.' 

Oil,.0·75%, m one-eighth of the amount s,tated, 
whichever is the greater; protein, one-eighth of 
the amount stated. 

Protein, one-fifth of the amount stated; fibre, one­
eighth of the amount stated. 

Oil, 0·75%, or one-tenth of tpe amount stated, 
whichever is the greater; protein, one-tenth of 
the amount stated. 

Molasses ifeeds, as described in Sugar, one-tenth of the amount stated; fibre, one-
the .tarble dn Part 1I of eighth of the amount stated. . 
Schedule 2. 

Mixtures of molasses and urea Sugar, one-tenth of the amount stated; protein 
equivalent of urea, one-fifth of the amount 
stated. 

Oatmeal by-products Fibre, one-eighth of the amount stated; provided 
that this limit of variation shall not operate so 
as to permit the application of the .name "oat. 
feed" to any material containing more than 
27 % of fibre. 
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Material 

Oil cakes or meals not other­
wise mentioned in the table 
in Part II of Schedule 2 
which are the product of 
anyone decorticated or 
partly decorticated 
substance or :seed from 
which oil has been 
removed. 

Oil cakes or meals not other­
wise mentioned in the ,table 
in ,Pait II of Schedule 2 
which are the product od: 
anyone undeco1'iticated ' 
substance or seed ,from 
which oil has ,been removed. 

Paim kernal cake or meal 

Rape cake or meal. 

Rice bran or dce meai, Or the 
by-product produced dn 
milling shelled rice 

Soya cake or meal . 

Treacle or molasses 

Wheat offals "or miUers' offals 
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Limits of variation 
(percentages 'are percentages of the whole bulk) 

Oil, 0'75%, or one-tenth of the amount stated~ 
whichever is the;: greater; protein, one-tenth of 
the amount stated; fibre, one-eighth of. the 
"amount stated. ' 

Oil, 0·75 %, or one-tenth of the amount stated, 
whichever is the greater; protein, one-tenth of 
the amount stated.. ' 

Oil, 0·75%, or one-tenth of the amount stated, 
whichever is the greater; protein, one-tenth of 
the amount sta:ted.' , " , 

Oil, 0'75%, or one-eighth of the amount s,tated, 
whichever is the greater; protein, one.-eighth of 
the amount stated. ' 

Oil, 0·75%, or one-tenth of the amount stated, 
whichever is the greater; protein, one-tenth of 
the amount stated; fj.bre, one-eighth of: the 
amount stated. 

Oil, 0·75%, or one-eighth of the amount stated, 
whichever'is the greater; pr.otein, one-eighth of 
the amount stated. 

Sugar, one-twentieth of the amount stated. 

Fibre, if the actual amount exceeds that stated, 
one-eighth of the amount stated; if the actual 
amount is less than that s1ated, one"-half of the 
amount stated. 
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SCHEDULE 6 

?901 

MEmODS OF ANALYSIS OF FERTILISERS 

(Se<;tions 68(5), 69(5), 70(4), 71(3), 75(1), 77(4), 78(6) and 79(3) 
and Regulation 14.) 

(In this Schedule a "decimal" system has been adopted fol' the nu~nbering of 
divisions and sub-divisions. Main divisions are given numbers which precede' a 
decimal point. Each sub-division into which a main division is first divided is 
distinguished by a digit immediately following the decimal point. Fol' example, the 
main division 5 is divided into three sub-divisions numbered 5'1, 5·2 and 5·3 
respectively. Succeeding digits indicate further sf,lb-diviston with the result that, for 
example, the sub-division numbered 5'1 may itself qe divided into sub-divisions 
numbered 5'1.1, 5'12, 5·13 etc., and those sub-divisions' may be further divided in 
the same way (thus, 5'111, 5'112, 5'113, etc.), and so all.) 

The main divisions in this Schedule are as follows:-
1. Preparation of the sample for analysis. 
2. Determination of moisture. 
~. D~term'ination of nitrogen. 
4. Determination or phosphoric acid. 
5. Determination of potash. 
6. Determination of neutralising value in liming materials. 
7. Determination of magnesium in lime and'ground limestone. 
8. Determination of thiocyanate in ammoniacal gas liquor; nitrogenous 

gas liquor; gas liquor. 
9. Determination of biuret. 

10. Determitlation of boron. 
11. Determination of cobalt. 
1'2. Determination of copper. 
13. Determination of iron. . 
14. Determination of magnesium. 
15. Determination of manganese. 
16. Determination of molybdenum. 
17. Determination of fineness. 

NOTE: References to "water" mean purified water as defined in the British 
Pharmacopoeia. All reagents used should be of analytical quality. 

l' PREPARATION OF THE SAMPLE FOR ANALYSIS 
With some materials, fine grinding may lead to loss or gain of mois­

ture, and allowance for this must be made. Grinding should be as, rapid 
as possible and unnecessary exposure to the atmosphere avoided. Grind'. 
ing in a laboratory mill is usually quicker than grinding in a mortar 
although the l3Jtter is permissible. 

1'1' PROCEDURE 
For solid fertilisers, weigh the whole sample and then empty on to a 

smooth dry surface. Remove, and allow for in the calculation .of results, 
any obvious extraneous matter e.g. metallic particles which ·may be 
present in samples of basic slag, . 

1''11 Dry powdered and granular fertilisers 
Grind the sample as rapidly as possible to pass through a sieve having 

apertures of about 1 mm square* t. Mix thoroughly and take a repre-­
sentative portion ·of about 250 g. Grind tllis' portion to pass through the 
appropriate sievet prescribed in paragmph 1.16 and transfer to a non­
corrodible container provided with an air-tight closure .. 

* British Standard Test Sieve, ,Mesh No. 16. is suitable (British Standard for Test 
Sieves· 410: 1962). 

l' Where an analysis for c6PlP'er has to be carried' out a stainless steel sieve . shall be 
~4 . 
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1·12 Crystalline fertilisers, e.g. sulphate of potash aud nitrate of soda 
Grind the sample as rapidly as possible to pa'ss through the appro­

priate sieve prescribed in paragraph 1-16. Mix, withdraw a portion for. 
analysis and grind to a fine condition in a mortar. (If the sample is in a 
damp condition, grind thoroughly in a mortar until a uniformly fine 
texture is .obtained.) Transfer to a non-col1rodible container provided 
with' an air-tight closure. . 

1·13 Hoof meal 
In the case of hard samples of hoof meal which cannot be ground in 

the "as received" condition, detel1mine the moisture in the sample by the 
method described in paragraph 2. Then grind the dried portion in a mill 
to pass through the appropriate sieve prescribed in paragraph 1·16 and 
transfer to !l non-corrodible container provided with an air-tight closure. 
Determine the moisture in this prepared sample and calculate the result 
of analysis of this sample to the "as received" condition. 

1·14 Fertilisers in a moist condition 
Mix the sample well and withdraw a portion fot moisture determin­

ation. Determine the moisture in this portion by the method described in 
paragraph 2. (In the case of fertilisers in which ammonia is lost on heat­
ing or of fertilisers containing soluble phosphoric acid, tb,e sample should 
be dried either by placing it in a desiccator over calcium chloride or 
silica gel, or alternatively by passing dry air at room temperature over 
the sample until it is in a suitable condition for grinding and sieving.) For 
subsequent analysis, dry a further portion under similar conditions and 
grind this dried portion in a mortar or mill until the sample passes through 
the appropriate sieve prescribed in paragraph 1-16. Mix thoroughly and 
transfer to a non-corrodible container'provided with an air-tight closure. 
Determine the moisture in a portion of this prepared sample. Calculate 
the results of analysis of the sample to the "as received" condition. 

1·15 Liquid fertilisers 
Shake to mix thoroughly, ensuring that any inslOluble matter is thor­

oughly dispersed immediately before drawing a portion of the sample 
for analysis. 

1-16 Sieve 

2' 

Type of fertiliser 

Ground mineral phosphate and granular 
fertilisers with the exception of basic 
slag and potassic basic slag 

Other dry powdered fertilisers 

Sieve apertures 

About 0·25 mm squaret 

About 0·5 mm squaret 

Crystalline fertilisers and ·fertilisers con-
taining organic matter About 1·0 mm square§ 

DETERMINATION OF MOISTURE 

Weigh to the nearest mg about 5 g of the sample, heat at 100°C for 2 
to 3 hours, cool in a desiccator and weigh. Reheat for another hour, cool 
and reweigh. If the difference in weight exceeds 10 mg, continue the 
heating and cooling procedure until a weight constant within 2 mg is 
attained. Calculate the total loss of weight as a percentage of the original 
weight and regard as moisture. 

tBritish Standard Test Sieve, Mesh No. 60 is suitable ) 
tBritish Standard Test Sieve, Mesh No. 30 is suitable 
§British Standard Test Sieve, Mesh No. 16 is suitable 

British Standard for Test 
Sieves 410: 1962. 
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DETERMINATION OF NItROGEN 

2903 

The relevant methods of analysis are described in the following para­
graphs:-

3'3 Total nitrogen (organic and ammoniacal) in the absence of 
nitrates. 

3·4 Total nItrogen (organic, ammoniacal and nitrate) in the pres­
ence of nitrates. 

3·5 Nitrogen in the form of ammonium salts, and nitrogen in 
nitrogenous gas liquor, ammoniacal gas liquor and gas liquor. 

3·6 Nitrogen in nitrates. 
3·7 Nitrate nitrogen in the !presence of ammoniacal and urea 

nitrogen. 

3'1 REAGENTS 
Aluminium ammonium sulphate. 
Devarda alloy~finely powdered-not less than SO. per cent to pas~ 

through a sieve having apertures of about 0·25 mm squaret. 
4-Dimethylaminobenzaldehyde solution-Dissolve 0·4 g 4-dimethyl­

aminobenzaldehyde in 10 ml concentrated hydrochloric acid and 
dilute to 100 ml with propan-2-01. . . 

Indigo carmine standard solution-Cautiously add 40 ml concentrated 
sulphuric acid to 1 g indigo carmine (B.P. quality), and stir until 
dissolved. Pour the solution into SOO ml water, cool and dilute to 
1 iitre. Adjust the strength of the solution to comply with the 
following test:-

Add 20 ml to a solution of 4 mg potassium nitrate in 20 ml 
Water. Add rapidly 40 ml concentrated sulphuric acid and heat to 
boiling point; the blue colour ill just discharged in 1 minute. 

Mercuric oxide. 
Methyl red"methylene blue mixed indiCator solution-Mix 2 volumes 
. of methyl red solution and 1 volume of methylene blue solution 

prepared as follows: 
Methyl red solution-Dissolve 0·05 g methyl red in ethanol and dilute 

to 100 ml with ethanol. 
Methylene blue solution-Dissolve 0'05 g methylene blue in ethanol 

and dilute to 100 ml with ethanol. 
Paraffin wax. 
"Sodium sulphate or potassium sulphate-anhydrous. . 
Sodium hydroxide solution, 5 per cent w / v-Dissolve 50 g sodium 

. hydroxide in water and dilute to 1 litre. 
Sodium hydroxide solution, 50 per cent w / v-Dissolve 500 g sodium 

hydroxide in water and dilute to 1 litre. 
Sodium hydroxide, 0'2 N-carbonate free. 
Sodium thiosulphate. 
Sodium tungstate solution, 10 per cent w / v-Dissolve 10 g sodium 

tUllJgstate Na.Wo •. 2H20 ,in· water and dilute to 100 ml .. 
Sulphuric acid, concentrated (d=1'S4)-nitrogen free. 
Sulphuric acid, 5 per cent vi v-To 50 rnl water cautiously add 5 ml 
. concentrated sulphuric acid (d=1·S4). Cool and dilute to 100 ml. 
Sulphuric acid,. 10 per cent v / v-To 500 ml water cautiously add 100 

ml concentrated sulphuric acid. Cool and dilute ,to 1 litre. 
Sulphuric acid, 50 per cent. v / v-To 500 ml water cautiously add 500 

ml concentrated sulphuric acid. Cool and dilute to 1 litre. 
sulphuric acid (or hydrochloric acid), 0·2 N. 
Urease tablets-of known activity. 

: : . f ·British Standard Test SIeve, Mesh No. 60 is suitaJble (BritiSh Standard for Test 
Sieves 410: 1%2). . .. . . 
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3'2 Test for absence of nitrates 
Shake 5 g of the sample with 80 ml water in a 100' ml volumetric flask. 

Add 1 g aluminium ammonium sulphate, dilute to 100 ml, shake well 
and filter into a dry beaker. Dilute 1 ml of the filtrate with 8 ml water. 
Add 1 ml indigo carmine solution and 10 ml concentrated sulphuric 
acid. Heat to boiling point. If the blue colour is not discharged, regard 
the sample as free from nitrates. 

3·3 Total nitrogen (organic and ammoniacal) in the absence of nitrates 

3'31 Weigh to the nearest mg about 2 g of the sample (or such an amount 
as shall contain not more than 250 mg nitrogen) and transfer to a Kjel­
dahl flask. Add 25 ml concentrated sulphuric acid, approximately 0·5 g 
mercuric oxide, and 10 g anhydrous sodium sulphate or potassium 
sulphate. Heat gently over a small flame until frothing ceases and the 
liquid is practically colourless. Continue to heat for a further 2 hours. 
Avoid local overheating. If frothing is excessive, add about 0·5 g paraffin 
wax. 

Dissolve the cooled digest in water, and make up to a total volume 
of about 250 m!. Taking precautions against loss of ammonia, add suffic­
ient 50 per cent sodium hydroxide solution to neutralise the acid and 10 
ml in excess; then a<id 5 g sodium thiosulphate, mix well and connect 
immediately to a distillation apparatus. Distil into an appropriate volume 
of 0·2 N acid, controlling the rate of distillation so that not less than 150 
ml distils in 30 minutes. Titrate the excess of acid with 0·2 N sodium 
hydroxide solution using methyl red-methylene blue mixed indicator 
solution. Carry out a similar determination using all the reagents omitt­
ing only the sample. Calculate the total nitrogen content of the sample. 
1 ml 0·2 N acid=0·0028 g nitrogen. 

3 ·4 Total nitrogen (organic, ammoniacal and nitrate) in the presence of 
nitrates 

Weigh to the nearest mg about 2 g of the sample (or such an amount 
as shall contain not more than 250 mg nitrogen), transfer to it 500 ml 
Kjeldahl flask, add 3 g Devarda alloy and wash down the inside wall of 
the flask with 50 ml water. Close the flask with a rubber stopper provided 
with a tap funnel and a delivery tube connected with two 'U'-tubes (with 
bulbs) in series, each containing 10 ml 10 per cent sulphuric acid. Add 
5 ml 50 per cent sodium hydroxide solution through the tap funnel, allow 
to 'stand for 30 minutes and then heat just below boiling point for 60 
minutes. Cool, add 20 ml 50 per cent sulphuric acid through the tap 
funnel, such' that the sides ,orf the flask are washed down iby the acid. 
Remove the rubber stopper. wash the contents of the 'U'-tubes into the 
Kjeldahl flask, add 30 ml concentrated sulphuric acid and heat until all 
the water has boiled off. Heat gently over a small flame until the solution 
is clear and then heat for a further 2 hours. If frothing is excessive add 
0·5 g paraffin wax. Cool, carefully dilute with water, cool and trap.sfer 
quantitatively to a 250 ml volumetric flask. Dilute to 250 ml, mix well and 
transfer an aliquot of 100 ml to a 500 ml distillation fla.sk. Add 200 ml 
water and 50 per cent so<iium hydroxide solution, until the solution is 
neutral, cooling during the addition. Add an additional 10 ml 50 per cent 
sodium hydroxide, quickly close the distillation flask and distil about 150 
ml into 50 ml 0·2 N hydrochloric acid. Tittate the,' excess acid using 0·2 N 
sodium hydroxide solution and methyl red-methylene blue mixed indi­
cator. Carry out a similar determination usling all the reagents omitting 
only the sample. Calculate the total nitrogen content of the sample. 1 ml 
0·2 N acid=0·0028 g nitrogen. 

3·5 Nitrogen in the form of ~lOnium salts and nitrogen in nitrogenous gas 
liquor, ammoniacal gas liquor or gas liquor 
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~'51 In th.e absence of organic matter 
Weigh to the nearest mg about 5 g of the sample, ,transfer to a 250 ml 

volumetric flask, dissolve in about 200 ml water and dilute with water to 
250 ml. Transfer 50 ml of the solution (or such a volume as shall con­
tain not more than 250 mg nitrogen) to a distillation flask, add approx­
imately 300 ml water and 20 ml 50 per cent sodium hydroxide solution. 
Distil into an appropriate volume of 0·2 N acid at the rate of 250-300 ml 
in 30 minutes. Titrate the excess of acid with 0·2 N sodium hydroxide 
'solution tIs,ing methyl red-methylene blue mixed indicator solution. Carry 
out a blank test on the reagents and water used oqJ.itting only the 
sample. Calculate the nitrogen content..·~ ml 0·2 N acid~0·0028 g 
nitrogen. 

3·52 In the presence of organic matter other than urea 
Weigh to the nearest mg about 5 g of the sample, transfer to a 250 ml 

volumetric flask, add 200 ml water and shake well to ensure solution of 
all the water-soluble matter. lDilute to 250' m!, filter., and complete the 
determination with 50 ml of the filtrate by the method described in 
paragraph 3·51. 

3·53 In the presence of urea 
Weigh to the nearest ing about 5 g of the sample (or. such an amount 

as shall contain not more than 1 g ammoniacal nitrogen), and transfer' to 
a 250 ml volumetric flask. Add 200 ml water, shake well to dissolve soluble 
salts, dilute to 250 ml and mix well. Filter a portion through a suitable 
dry filter. paPer, rejecting the first 25 ml and transfer an aliquot of 25 m] 
to a. thick walled, 1 litre, round bottom flask. Fit a tap funnel, thermo­
meter and an "air bleed" ,terminating .in a capillary tube reaching to the 

. bottom of the flask as used in distillations under reduced pressure, an 
efficient spray trap,a double sur~ace. condenser and a 750 ml Buchner 
flask as r,eceiver. The condenser should reach almost to the bottom of the 
Buchner flask. Connect the sidearm .of the Buchner flask to a vacuum 
pump and fit a mercury manometer into the .system. Control the flow of 
ai,r ,through the capmary in the distillat~on flask by means of a screw 
clip or similar device, on a thick walled rubber tube fixed to the open end 
of the capillary tube. Place 50 ml O· 2 N acid in the Buchner flask and 
connect to the condenser. Add 250 ml water and 20 m! 50 per cent 
sodium hydroxide solution through the tap funnel to the contents of the 
distillation .flask. Start the vacuum pump, adjust the "air-bleed" to a 
pressure of approximately 55 mm of mercury. Heat Io a temperature of 
not greater than 40°C. Distil for twenty minutes!. At the end of the dis­
tillation, admit air to the apparatus via the tap funnel and disconnect the 
vacuum pump. Titrate the excess acid with 0·2 N sodium hydroxide 
solution using methyl red-methylene blue mixed indicator. Carry out a 
similar determination using all the reagents omitting only the sample. 
Calculate· the nitrogen content. 1 ml 0·2 N acid=0·0028 g nitrogen. 

3·6 Nitrogen in nitrates 
. Weigh to the nearest mg about 3 g of the sample, transfer to a 250 ml 

volumetric flask, add 200 ml water, shake well to ensure complete sol­
ution, dilute to 250 ml and, if necessary, filter. Transfer 50 ml of the 
solution or filtrate (or such a volume as' shall contain not more than 250 
mg nitrogen) to a distillation f1aek. Add 10 g Devarda alloy, 250 'ml water 
and 15 ml 50 per cent sodium hydroxide solution. Connect the flask 
immediatelY to the distillation apparatus and allow to stand in the .cold 
for 15 minutes. Warm, gently for a further 30 minutes, slowly increasing 
the temperature, and then distil into an appropriate volume of 0·2 N acid 
at the rate of not less than 150 ml in 30 minutes. (the residual bulk should 
be small). Titrate the excess acid with .0·2 N sodium hydroxide solution 
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using methyl red-methylene blue mixed indicator solution.· Carry out a 
blank test on the reagents omitting the water soluti<;ln . of the sample. 
Galculate the nitrogen content. 1 ml 0·2 N acid=0·0028 :g nitrogen. 

'. NOTE": If nitrogen in other forms is also present, the method described 
in paragraph 3·7' should be used. 

3·7 Nitrate nitrogen in the presence of ammonil!.cal and lIrea nin:ogen 
Weigh to the nearest mg about 5 g of the sample (or such an amount 

as shall contain not more than 2·5 g )1itrate nitrogen), and trapsfer to a 
500 ml volumetric flask. Add 400 ml water, shake well to ensure dissol-

. ution of all soluble salts, dilute to' 500 ml with water and shake well. 
Transfer 100 ml to a 250 ml beaker, and adjust to pH 6-7 with' '5 per cent 
sodiuxn hydroxide or 5 per cent sulphuric aci<;l solution. Transfer quan­
titatively to a 250 ml volumetric flask, dilute to 200 rol and add sufficient 
crushed . urease tablets to hydrolyse all .the urea present, and add 25 per 
cent in excess. Stopper the fl~sk and allow to stand in a constant tem­

.petature bath at 37°C for 3 hours. 
. . 

Dilute the solution to 250 ml and mix well. Filter a ·portiop. through 
a suitable dry filter paper and test for absence' of urea. (see note 1). If free 
from urea, filter the remainder, transfer a. 100 ml aliquotof .the urea.-free 
filtrate to. a 250 ml volumetric flask, add 10 ml sodium tungstate solution 
or suffiCIent to predpitate all the protein matter, dilute to 250 ml with 
water and mix well. Filter a 'portion t1;l.rougha suitabl~ dry filter .paper, 

. and transfer a 100) ml aliquot to a 500 ml distillation flask. Add 200· ml 
water, 15 ml 50 per cent sodium hydroxide solution and" distil"untU 150 
ml is collected. Discard the distillate. Cool the flask, dilute the contents 

.t9.3QO ml, add 3 g Devarda alloy and 15 ml50 per cent sodium hydroxide 
solution ~llld' immediately. 'connect the flask to the distillation apparatus 
with the condenser outlet below the surface of 50 ml 0·2 N aCid in the 
receiver. Allow to stand in the cold !fo.r 15 minutes, warm for.30 minutes, 
slowly increasing the temperature, and ·then distil 150 ml i)1to the receiver. 
Titrate the excess acid with 0·2 iN sodium hydroxide lising metihyl red­
methylene blue mixed indicator. Ca1ctIlate the nitrate nitrogen content of 
the sample after! making allowance for. the reagent blank (see note 2). 

NOTE 1 

The tes't for urea is carried out as described in (i) anq (ii) belo:w. 

(i) Instrumental method 
. Transfer a.50 ml aliquot of the solution after ureaSe treatment to a 

100 ml stoppered cylinder, adjust to ;pH 5, add 1 g of activated charcoal 
and 5 ml each of Oarrez solutions 1 and 2 (see method for <1etermination 
of urea-paragraph 5; Schedule 7). Dilute to 70 ml, rrtixe welll and filter a 
portion through a suitable dry filter paper. Transfer 35 ml Qf the filtrate 
to a 50 ml flask, add 10 ml 4-dirrtethylaminobenzaldehyde solution, 
dilute to 50 ml and mix well. Allow to stand 10 rriinutes and compare the 
extinction at 435 nm in a 1 cm cell with that .. of a blank test carried 
through the' method described,' omitting only the sample. The amount of 
urea present should not exceed 0·5 mg; determined from a.previously 

... prepared calibration curve. 

(ii) Visual method 
, Transfer a 50 ml aliquot of the solution after urease treatment to a 

100 ml stoppered cylinder, adillst to pH 5, add 1 g activated charcoal and 
5 ml each of Carre?: solutions 1 and 2 (see method for determinatio)1 of 
urea-paragraph 5, Schedule 7). . 
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Dilute to 70 ml. mix well and filter a portion through ,a suitable dry 
filter paper. Transfer 35 ml of the filtrate to a Nessler tube, add 10 ml 
of 4-dimethylaminobenzaldehyde solution, dilute to 50 ml with water and 
mix well. To a 50 tn1 aliquot of the blank solution prepared for the 
determination of nitrate, add 1 mg of Urea and treat exactly as described 
above. This is the control solution. The depth of colour of the sample 

, solution should not exceed that of the control solution. ' 

NOTE 2 

Carry out a similar determination using all the reagents as in the method 
described,omitting only the sample. The reagent blank is required at two 
stages in the determination, namely in the test for absence of urea, ano 
in the determination of the nitrate nitrogen. 

DETERMINATION OF PHOSPHORIC ACID 

For the, purposes of the Agdculture Act 1970, Part IV, "phosphoric> 
acid" means P,05 (molecular weight 142·04). 

Phosphoric acid may be determined by the quinolinium phospho­
molybdate method or, alternatively, by the spectrophotometric (vanadium 
phosphomolybdate) method. 

The quinolinium phosphomolybdate method depends on the precip. 
itation of qulinolinium phos.phomolybdate :under ICarefully controlled 
cOl).ditions; citric acid is added in appropriate amounts to prevent inter­
ference by soluble silica or ammonium salts iij. the amounts present in the 
m!lterials t9 be analysed. The spectrophotometric method compares the 
amount of light transmitted by the solution to that by a solution of known 
phosphoric a<;:id content. The determination is, carried out diff,erentially 
in order to increase the accuracy., Preferably an instrument with a mono­
chromator giving a source of light with a wavelength of 420 nm is re­
quired; alternatively a filter instr1Jment can be used. 

, Phosphoric acid in materials other than basic slag, potassic basic 
.. slag, dicaIcium phosphate, precipitated .bone phosphate and dicalcium 

bone Phosphate may be required to be determined as water-soluble and 
water-insoluble and as total phosphoric acid. In the analysis of basic 
slag, potassic basic slag; dfcaIcium' phosphate, precipitated bone phos­
phate and dicalcium bone phosphate, solubility in a 2 per cent solution 

'of citric acid is substituted for solubility in water. Because of the chemical 
composition of basic slag and potassic ba:;ic slag, the methods of analysis 
differ in several respects fr,om the !TIethods for other fertiIi~ers when the 
quinolinium phosphomolybdate method is used; the:;e modified methods 
are given separately in paragmphs 4'16 and 4'17. When phosphoric 

.acid soluble in citric aciq is being determined by the spectrophotometric 
method, certain modifications in the procedure for the standardisation 

> of the spectrophotometer are necessary and these are given separately in 
paragra:phs 4·26 and 4·27. 

The relevant' methods of analysis are described in the following 
paragraphs: - ' 

4·12 and 4·22 Total phosphoric acid in fertilisers other than basic 
slag and potassic basic slag. 

4·13 and 4·23 Water-soluble phosphoric acid. 
4'14 and 4·24 Water-insoluble phosphoric acid. 
4:15 !lnd 4'25 Citric acid-soluble' phosphoric aCid in fertilisers 

other than, basic slag and potassic basic slag. 
4.16 and 4,26 Total phosphoric acid in basic slag and potassic 

, basic slag. 
4'17 and 4·27 Citric acid-soluble phosphoric acid in basic slag' 

and potassic basic, slag. 
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4'1 QUINOLINIUM PHOSPHOMOLYBDATE METHOD 

4'11 REAGENTS 

Calcium oxide-finely ground. 

Calcium carbonate. 

Citric acid-monohydrate. 

Citric-molybdic acid solution (A), for use in the determination of 
water-soluble, citric acid-soluble and total /phosphoric acid in 
-fertilisers other than basic slag and potassic basic slag~Stir 54 g 
molybdenum trioxide (MoO,) with 200 ml water,add 11 g sodium 
hydroxide and stir the mixture whilst heating to boiling. point until 
the molybdenum trioxide dissolves. Dissolve 60 g citric acid in about 
250 to 300 ml water and add 140 ml concentrated hydrochloric 
acid. Pour the molybdate solution into the acid solution, which -is 
stirred throughout the addition. Then cool, and, if necessary, filter 
the solution through a paper pulp pad. Dilute the solution to 1 
litre. If the solution is slightly green or blue in colour, add drop­
wise a dilute (0'5 or 1·0 per cent) solution of potassium bromate 
until the colour is discharged. This reagent should be kept in the 
dark. 

Citric-molybdic acid solution (B), for use in the determination of citric 
acid-soluble and total phosphoric acid in basic slag and potassic 
basic slag-Stir 54 g molybdenum trioxide (MoO,) with 200 ml 
water, add 11 g sodium hydroxide and stir the mixture, whilst 
heating to boiling point until the molybdenum trioxide" dissolves. 
Dissolve 120 g citric acid in about 250 to 300 roT water and add 
140 ml concentrated hydrochloric acid. Pour the .molybdate sol­
,ution into the acid solution, which is stirred throughout the addi­
tion. Then cool and, if necessary, filter the soh;ttion 'through ,a 
paper pulp pad. Dilute the solution t6 1 litre. If the solution is 
slightly green or blue in, colour, add dropwise a dilute (0·5 or 1·0 
per cent) solution of potassium bromate until the colour is dis­
charged. This reagen~ should be kept in the dark. 

Hydrochloric acid, concentrated (d=I·18). 

Hydrochloric acid, 25 per cent v / v-Dilute 25 ml concentrated hydro-
chloric acid with water to 100 ml. " 

Hydrochloric acid, 0·1 N.' 

Hydrochloric acid, 0·5 N. 

Indicator" solution-Mix 3 Volumes of thymol blue sol~tion and 2 
volumes of phenolphthalein solution prepared as follows:-
Thymol blue solution-Dissolve 0'25 g thymol blue in 5,5 ml 0·1 

,N sodium hydroxide solution and 125 ml industrial methylated 
spirit. Dilute with water to 250 m!. 

Phenolphthalein solution-Dissolve 0·25 gphenolphthalein in 150 
ml industrial methylated spirit and dilute with water to 250 ml. 

Nitric acid, concentrated (d= 1-42). 

Quinoline solution-Measure 60 ml concentrated hydroc;hloric acid 
a'Dd 300 to 400 ml water into a 1 litre 'beaker" and warm to 
70-80°C. Pour 50 ml quinoline in a thin stream "into 'the diluted 
acid, whilst stirring. When the quinoline has dissolved, cool the 
solution. dilute to 1 litre and, if necessary> filter through a paper! 
pulp filter. 
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Sodium hydroxide, 5 N 

Sodiu~l hydroxide, 0·1 N-carbonate free: 

Sodium hydroxide, 0·5 N--carbonate free. 

2909 

Surface active agent--O'5 per cent solution of sodium dodecylbenzene­
sulphonate is suitable. 

4·12 Total Phosphoric acid in fertilisers other than basic slag and potassic 
basic slag. 

4'121 DISSOLUTION OF THE SAMPLE 

4,121'1 In the absence of organic matter 
Weigh to the nearesll mg about 5 g of th~ sample into a 400 ml beaker, 

add 100 ml water and stir thoroughly. Boil the mixture, add'slowly to the 
boiling solution 10 ml concentrated hydrochloric acid in a thin stream, 
and then 10 ml concentrated nitric acid; boiLgently for 10 minutes, cool, 

, transfer to a 500 ml voiumetric flask and dilute to the mark with water. 
Mix well and filter the solution through a dry filter paper into a dry flask, 
discarding the first 10 or 20.ml. Retain the rest. of the filtrate. 

4'1212 In the presence of organic matter 
Weigh to the nearest mg about 5 g of the sample into a capsule or 

dish of about 5 cm in diameter; add 1 g calcium oxide and mix well with 
a stout platimlm wire or thin glass rod. Calcine the mixture at a temper­
ature liot exceding 500°C to destroy the organic matter. Allow the capsule 
or dish to cool and transfer the contents to'a 400 ml beaker; add 100 ml 
water, stir thoroughly and heat to boiling point. Add slowly to the boil­
ing solution 10 ml concentrated hydrochloric acid, and then 10 ml con­
centrated nitric acid, and boil gently. 

If ,the solution is dear, continue to boil gently for 10 minutes, then 
cool, transfer to a 500 ml volumetric flask and dilute to the mark. 

If the solution shows the presence of carbonaceous matter, filter the 
solution, wash the insoluble matter with a little water and then transfer 
the filter paper containing the insoluble matter to the capsule or dish and 
calcine until all the carbon is destroyed. Allow to cool and transfer the con· 
tents to the filtra.te; heat to boiling point and gently boil for 10 minutes. 
Then cool, transfer to a 500 ml V'olumetric flask and dilute to the mark. 
Filter. 

4'122 'PROCEDURE 

Transfer a volume of the solution prepared according to paragraph 
4'1211 or paragraph 4'1212 containing less than 70 mg phollPhoric acid 
and preferably about 50 mg -to a 500 ml stoppered conical flask marked 
at 150 ml. Dilute the solution with water to 100 m!. If the sample does 
not contain calcium add 100 to 200 mg calcium carbonate. Then add 5 
N sodium hydroxide solution drop wise until a faint permanent turbidity 
or precipitate is formed. Dissolve the precipitate by the drop wise addition 
of 25 per cent hydrochloric acid, but aV'oid an excess. 

Dilutej to 150 ml, add.50 ml of the citric-molybdic acid reagent (A) 
heat the solution to incipient ebullition, maintain it at this temperatur~ 
for 3 minutes and then bring it to the boiling point. From a burette slowly 
add 25 ml of the quinoline solution, with constant swirling throughout, 
-the first few ml being added drop wise, the rest in a slow stream. Keep 
the solution gently boiling during the addition: Immerse ,the flask in boil­
ing water for 5 minutes, then cool it to 15°C in running water. 
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Filter with suction the contents of the flask on a paper pulp pad and 
wash the flask, precipitate and filter with successive small washes: of cold 
water until they are free from acid. Transfer the filter pad and precipitate 
to the original flask, rinse the funnel with water and collect'the rinsings 
in the flask. If necessary, wipe the funnel with a small piece of damp 
filter paper to ensure complete removal of the precipitate, and place the 
paper in the flask. Add water to a total of about but not exceeding 100 
m!. Stopper the flask and shake it vigorously until the pulp and precipitate 

"are completely dispersed. ' 

Remove the stopper and wash it with water, returning the washings 
to the flask. Add a measured volume of 0·5 N sodium hydroxide solu,­
tion sufficient to ,dissolve the precipitate and leave a few ml in excess. 
Shake the flask vigorously until all the precipitate dissolves. (To facilitfl,te 
the dispersal of the precipitate, after addition of 0·5 N sodium hydrox:ide 
solution, a few drops of the surface active agent may' be added if 
necess'ary.) Add 0·5-1·0 ml of the indicator solution and titrate the 
excess of sodium hyd.roxide with the 0·5 N hydrochloric acid until the 
indiCator changes from violet to green-blue and then very sharply to 
yellow at the end point. Deduct the number of ml of 0·5 N hydrochloric 
acid used from the number of ml 0·5 N sodium hydroxide, to ascertain 
the volume of 0·5 N sodium' hydroxide ,equivalent to the phosphoric acid: 

Carry out a blank determil1ation on all the reagents, ,omitting only 
the sample, and using 0·1 N standard alkali and acid instead of 0·5 N for 
the ,titration. Calculate the blank in terms of 0·5 N alkali and subtract it 
from the original result. 

Calculate the amount of phosphoric acid in the portion taken for 
analysis from ~he factor l·b ml 0·5 N sodiu~ hydroxide:=1'366 mg P.O,. 

4·13 Water 1~1-so1uhIe phosphoric acid 

4'131 ;EXTRACTION OF THE SAMPLE 

Weigh to the nearest centigram amout 10 g of the sample and transfer 
to a 500 ml volumetric flask; add 400 ml water at 20°C and shake the 
flask continuously for 30 minutes. Dilute the contents to the mark, mix 
well and 'filter. . 

4·132 PROCEDU*E . 

Transfer a volume of the aqueous extract containing le~" than 70 mg 
'of phosphoric acid and preferably about 50 mg ,to a 500 irll stoppered 
conical flask marked at 150 m!. 'Dilute with water to 150 ml, add 50 ml 
of the citric-molybdic acid reagent (A), heat the soluHon to incipient 
ebuIIition, maintain it at this temperature for 3 minutes, and thtm bring it 
to the' boiling point. From a burette slowly add 25 ml of the quingline 
solution, with constant swirling throughout, the first few ml being a4ded 
drop wise, the rest in a slow stream. Keep the solution gently boiling 
during the addition. Immerse the flask in boiling water for 5 minutes, 
then cool it to 15°C in running water. 

Filter with suction the contents of the flask on a paper pulp pad and 
wash the flask, precipitate and filter with successive small washes ot' cold 
water until they are free from acid. Transfer the filter pad and precipi­
tate to the original flask, rinse the funnel with water and collett the 
rinsings in the flask. If necessary, wipe the funnel with a small piece of 
damp filter paper to ensure complete removal of the precipitate, and 
place the paper in 'the flask. Add water tQ a total Qf about but not ex­
ceeding 100 m!. Stopper' the flask arid: shake i~ vigorously until the pull\> 
and precipitate ate completely dispersed. ' 
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Remove the stopper and wash it with water, returning the washings to 
the flask. Add a measured Violume of 0·5 N sodium hydroxide solution 
sufficient to dissolve the precipitate and leave a few ml in excess. Shake 
the flask vigol'Ously until all the precipitate dissolves .. (To facilitate the 
dispersal of ·the precipitate, after addition of 0·5 N sodium hydroxide 
soluti.on, a few drops of the surface active agent may be added if 
neceS(';ary.) Add 0·5-1·0 ml of the indicator 'soluHon, and titrate the 
excess .of sodium hydroxide with the 0·5 N hydrochloric acid until the 
indicator changes from violet to green-blue and then very sharply to 
yellow at the end point. Deduct the number of ml of 0·5 N hydrochloric 
'acid used from the number of ml 0·5. N sodium hydroxide, to ascertain 
the volume of 0·5 N sodium hydroxide equivalent to The phosphoric acid. 

"Carry out a blank determ~nation on all the reagents, omitting only 
· the sample and using 0·1 N standard alkali and acid instead of 0·5 N for 

.. the . titration. Calculate the blank in terms of 0·5 N alkali and subtract 
it 'from the original result. . 

. 'Calculate the amount of phosphoric acid 'in the portion taken for 
analysis from the factor 1·0 ml 0·5 N sodium hydr?xide~1'366 ~g PoO,. 

4·.14 Water~insoluble pho'sphonc acid 
. Determine the water-insoluble phosphoric acid as the difference be­

. tween the total phosphoric acid determined by the method described in 
· paragraph 4'12 and the water-soluble phosphoric acid determined by the 

method described in paragraph 4·13. .. 

4·15 Citric acid-soluble phosphoric acid:in fertilisers other than basic slag and 
potassic basic slag 

4'151 PREPARATION OF 'IRE SOLUTION 
Weigh to the nearest mg about 5 'g. of the sample and transfer to .a 

stoppered bottle of about 1 litre <;apacity. Dissolve 10 g citric acid mono­
hymaA:e in water, dilute to 500 ml and adjust the temperature to 20~C. 
Add the . solution to the sample in the -bottle, shaking s:oas to avoid the 
possibility ·of caking. Shake the bottle continuously for 30 minutes. Pou~ 
the w1,1ole· of the liquid at once· on to a large medium-fine filter and 

· collect. the filtrate. If the filtrate is not clear, pass it again through the 
same filter. 

4·152 PROCEDURE 
Transfer a volume of the s.olution prepared according to 'paragl-aph 

4'151 containing less' than 7.0 mg phosphoric acid and p:refetably about 
50 mg to a 500 ml stoppered conical flask marked at 150 ml. Dilute the 
solution with water ,to 100 m!. If the sample does. not contain calcium 
add 100 to 200 mg calcium carbonate. Then add 5 N sodium hydroxide 
solution dr.oPwise until a faint permament turbidity or precipitate is 
formed. Dissolve the precipitate by the dmpwise addition of 25 percent 
hydrochloric acid,hut avoid an excess'; . 

Dilute to 150 ml and add 50 ml of the citric-molybdic acid reagent 
(A), heat the solution to incipient ebullition, maintain it at this tempera­
ture for 3 ·minutes and then bring it to the boiling point. From a burette 
Slowly add 25 rol of the quinoline solution wIth oonstant swirlin~ 

. throughout" the. first few ml being added drop wise, the rest in a slow 
stream. Keep the solution gently boiling during the addition.· Immerse 
the flask in boiling water for 5 minutes, then cool it to 15°C in running 
wate:r. " 
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Filter w1th suction the contents of the flask on a paper pulp pad, and 
wash the flask, precipitate and filter with successive smalr:washes of cold 
water until they are free from acid. Transfer the filter pad and precip­
itate .to the original flask, rinse the funnel with water and colleot the rins­
ings in the flask. If necessary, wipe the funnel with a small piece of damp 
filter paper to ensure complete removal of the precipitate, and place the 
paper in .the flask. Add water to a total of about but not exceeding 100 m!. 
Stopper the flasl:c and shake it vigorously until the pulp and, precipitate 
are completely dispersed. 

Remove the stopper and wash it with wa'ter, returning the washings 
to the flask. Add a measured volume of 0·5 N sodium hydroxide solution 
sufficient to dissolve the precipitate and leave a few ml in excess. Shake 
the flask vigorously until all the precipitate dissolves. (To facilitlate the 
dispersal of the precipitate, after addition of 0·5 N sodium hydroxide 
solution, a few drops of the surface active agent may be added if nec­
essary.) Add 0'·5 -1·0 ml of the indicator solution, and ~itrate the excess of 
sodium hydroxide with the 0·5 N hydrochloric 'acid until the indicator 
changes from violet to green-blue and then very sharply to yellow at the 
end point. Deduct the number of ml of 0·5 N hydrochloric acid used 
from the number of ml 0·5 N sodium hydroxide, .to ascertain the volume 
of 0·5 N sodium hydroxide equivalent ,to the phosphoric acid. 

Carry out a blank deten:nination on all the reagents; omitting only the 
sample, and using 0·1 N standard alkali and acid instead of 0'·5 N for 
the titration. Calcula,te the blank in terms of 0·5 NalkaIi and subtract 
it from the original 'fesult. 

CaJculate the amount of phosphoric acid in the portion taken, for 
analysis from the factor 1·0' ml 0·5 N sodium hydroxide=1·366 mg P20 •. 

4·16 Total phosphoric acid in basic slag and potassic basic slag 

4·161 PREPARATION OF THE SOLUTION 

Weigh to the nearest mg about 2·5 g of the sample into a 400' ml beaker, 
wet the solid thoroughly with 20 to 30 ml water and then add a further-
70 ml water with continuous stirring. Warm the mixture and add drop­
wise with stirring, 10 ml concentrated hydrochloric acid, then 5 ml con­
centrated nitric acid. Gently boil the solution for IQ minutes, cool, and 
dilute to 250 ml in a volumetric flask. Mix well. Filter the solution through 
a dry medium-fine filter paper into a dry beaker, rejecting the first 20 to 
30' ml of the filtrate. 

4·162 PROCEDURE 

Transfer a volume of the solution prepared according to paragraph 
4·161, containing less than 70 mg phosphoric acid and preferably about 
50 mg to a 500 ml stoppered conical flask marked at 150 m!. Dilute the 

'solution with water to about 100 ml, heat almost to boiling and then add 
5 N sodium hydroxide solution dropwise until a faint permanent turbidity 
or precipitate is formed. Add a few drops of concentrated hydrochloric 
acid to clear the solution while it is still boiling. Dilute to 150 ml and add 
1 g citric acid and then 50 ml of the citric-molybdic acid reagent (B). 
Boil the s9lution gently for 3 minutes. From a burette slowly add 25 ml 
of the quinoline solution with constant swirling throughout, the first few 
ml being added drop wise, the rest in a slow stream. Again heat to boiling 
and boil gently for 1 to 2 minutes. Immerse the flask in boiling water for 
5 minutes and then cool the flask and its contents to 15°C in running 
water. 



No. 494 Agriculture 2913 

Filter with .suction the contents of the flask on a paper pulp pad and 
wash the flask,. precipitate and filter with successive small washes of cold 
water until they are free from acid. Transfer the filter pad and precipitate 
to the origip.al flask, rinse ,the funnel with water and collect the rinsings 
in the flask. If necessary, wipe the funnel with a small piece of damp 
filter paper to ensure complete removal of the precipitate and place the 
paper in the flask. Add water to about but not exceeding 100 ml, stopper 
the flask and sh!lke it vigorously until the pulp and precipitate are cOlp­
pletely dispersed. 
. Remove ,the stopper and wash it with water~ returning the wa~hings 

to the flask. Add a mea~ured volume Of 0·5 N sodium hydl'oxide solution 
sufficient to dissolve the precipitate and leave a few inl in excess. Shake 
the flask vigorously until all the precipitate dissolves. (To facilitate the 
dispersal of the precipitate, after add1tion of 0·5 N sodium hydroxide 
solution, a few drops of the surface active agent may be added if nec­
essary.) Add 0·5-1·0 ml of the indicator solution and l1:itrate the excess 
of sodium hydroxide with the 0·5 N hydrochloric acid until the indicator 
changes from violet to green-blue and then very sharply to· yellow at the 
end point. Deduct .the number of ml of 0·5 N hydrochloric. acid used from 
the number of ml 0·5 N sodium hydroxide to ascertain the volume of 
0·5 N sodium hydroxide equivalent to the phosphoric acid. 

Cal'ryout a· blank determination on llll the reagents, omitting only 
theremple, and using 0·1 N standard alkali and acid instead of 0·5 N for 
the titration. Calcula1e the blank in terms of 0·5 N alkali and subtract it 
from the original result. 

Calculate the amount of phosphoric acid in the portion ,taken for 
analysis from the factor 1 ml 0·5 N sodium hydroxide solution=: 1·366 mg 
P.O •. 

4·17 Citric acid-soluble phosphoric acid in basic slag and potassic basic slag 

4'171 PREPARATION OF THE SOLUTION-
Weigh to the nearest mg about 5 g of the· sample and transfer to a 

stoppered bottle of" about 1 litre capacity. Dissolve 10 g citric acid mono­
hydrate in water, dilute ItO 500 ml and adjust the temperature to 20°C. 
Add the solution to the sample in the bottle, shaking so as to avoid the 
pOSlSibility of caking. Shake the bottle continuously for 30 minutes. Pour 
the whole of the liquid at once on to a large medium-fine filter and coIle<:;t 
the filtrate. If the filtrate is not clear, pass it again through the same filter. 

4'172 PROCEDURE 

94 

Transfer a volume of the solution prepared according to paragraph 
4,171 containing less than 70 mg phosphoric acid and preferably about 50 
mg to a .500 'm1 stoppen:ed conical flask marked at 150 m!. Dilute the, 
solution with Watel1 to ISO m!, heat almost to boiling and then ,add 50 ml 
of the citric"molybdic acid reagent CB). "Boil the solution gently for 3" 
minutes .. From a burette! ~lowly add 25 ml of the quinoline solution with, 
constant swirling throughout, the first few ml being added dropwise, the 
rest in a slow stream. Again heat to boiling and boil gently for 1 to 2 
minutes. Immerse the flask in boiling water for 5 minutes and then cool 
the flask and its contents to 15°C in running water. 

Filter w.ith suction' the contents' of the flask on a. paper pulp pad and 
wash the flask, precipitate and fitter with successive small washes of cold 
water until they arefre~ from acid. Transfer the filter pad and precipitate 
to the original flask, rinse the funnel with water and collect the rinsings 
in the flask. If necessary wipe ,the funnel with a small piece of damp 
filter paper to ensure complete removal of the precipitate, and place the 
paper in the flask. Add water to about but not exceeding 100 ml, stopper 
the flask and shake it vigorously until ,the pulp and precipitate are com­
plel1:ely dispersed. 
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Add a measured volume of 0·5 N 90dium hydroxide solution suffic­
ient to dissolve the precipitate and leave a few ml in excess. Shake the 
flask vigorously ,until alll the precipitate dissolves. (To facilitate the 
dispersal of the precipitate, after addition of 0·5 N sodium hydroxide sol­
ution, a few drops of the surface active agent may'be added if necessary.) 
Add 0·5-1·0 ml of the indicator solution ,and titrate the excess of sodium 

, hydroxide with the 0·5 N hydrochloric acid until the indicator changes 
f.yom violet to green-blue and ,then very sharply t,o yellow at the end 
P9int. Deduct the number of ml of 0·5 N hydrochloric add used from 
the' nUmber of ml 0·5 N sodium hydroxide to ascertain the volume ,of 
0·5 N sodium hydroxide. equivalent to the phosphoric acid. 

. Ca:HY out a blank determination on all ,the reagents, omitting only 
the s.ample, and using 0·1 N standard alkali and. acid instead o~ 0·5 N for 
the titration. Calculate the blank in terms of 0·5 N alkali and subtract it 
from the original result. 

Calculate the amount of phosphoric acid in the portion taken for 
analysis from the factor 1 ml 0·5 N sodium hydroxide solution=1·366 mg 
P20 •. 

4·2 SPECTROPHOTOMETRIC (VANADIUM PHOSPHOMOLYBDATE) 
METHOD . 

4·21 REAGENTS 
Calcium oxide-finely ground. 
Citric acid-monop,ydrate. 
Hydrochloric acid, concentrated (d=1·18). 
Nitric acid, concentrated (d=1·42). 
Pota~sium dihydrogen phosphate solution (stock phosphate solution) 

-Dissolve in water 1·917 g potassium dihydrogen phosphate pre­
viously dried rut 105°C for 1 hour and dilute to 1 litre. 

Potassium dihydrogen phosphate solution (standard phosphate solution) 
-Dilute 50 ml stock solution to 250 ml with water .. (l ml=0·2 mg 
phosphoric acid (P2 0.)). 

Sodium hydroxide, N. 
Vanqdo-molybdate reagent-Dissolve separately 20 g ammonium 

molybda,te and 1 g ammonium vanadate in water; mix, acidify with 
140 n'll concentrated nitric acid a'hd dilute to 1 litre . 

. 4·22 Total phosphoric acid in fertilisers other than basic slag and potassic 
basic slag 

4·221 ,DISSOLUTION OF THE SAMPLE 

4·2211 In the absence of organic matter 

Weigh tOI the nearest mg about 5 g of the sample into a 400.ml beaker 
add 100 ml water and stir ·thoroughly. Boil the mixture, add slowly to th~ 
boiling solution 10 ml concentrated hydrochloric acid in a thin stream, 
and then 10 ml concentrated nitric acid; boil gently for 10 minutes, cool, 
transfer to a 500 ml volumetric flask and dilute to the mark with water. 
Mix well and ,filter the solution thl'Ough a dry filter paper into a dry flask" 
disc.arding the first 10 or 20 ml. Retain the rest of the filtrate. 
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4·2212 In the presence of organic matter 

Weigh to the nearest mg about 5 g of the sample into a capsule or 
dish of about 5 cm in diameter; add' 1 g calcium oX!ide and mix well with 

. a: stout platinum:wrre or thin' glass rod. Calcine the mixture at a temper­
ature . not exceeding 5QQoC to destroy the organic ma·tter. Allow the cap­
sule ;or dish to cool and transfer the contents to a 40.0. ml beaker; add lOO. 
ml water, stir thoroughly and heat to boiling point. Add slowly to the 
boiling solution 10 ml concentrated hydrochloric acid, and then IQ .ml 
concentrated nitric acid, and boil gently. . 

If the solution is clear, continue to boil gently for 10 minutes, tp,en 
\3001, transfer to a 50.0. ml volumetric flask, and dilute to the mark. 

. If the solution shows the presence of carbonaceous matter,fi1ter the 
'solution, wash the insoluble matter with a little water, and then transfer" 
the filter paper containing ,the insoluble matter to the capsule or dish and 
calcine until all the carbon is destroyed. Allow to cool and transfer the 
contents to the filtrate; heat to boiling point and gently boil for 10 
minutes. Then cool, transfer to a 50.0. ml volumetric flask and di!:ute to 
the mark. Filter. . 

4'222 PROCEDURE 

4'2221 . Stqndardisation of instrument 
From a bur-ette, measure into a series of lOO. rril volumetric flasks 25'0., 

26'0.,27'0.,28'0.,29'0.,30.·0. and 31'0. ml of the standard phosphate solution 
(i.e. 5'0.,' 5'2, 5'4, 5'6, 5'8, 6·0. and 6'2 mg phosphoric acid). Add 25 ml of 
the vanado-molybdate reagent to each flask and dilute to lOO. ml with 
w3Jter, making sure that the temperature of the reagent and the dilution 
water is; 2Q OC. Shake and allow to stand for IQ minutes. 

Set ,the spectrophotometer to the correct wavelength, circa 420. nm, 
fill two 1 cm cells with the 5·0. mg solution and check the extinction of 
the cells. If there dS a small difference, .select the cell with the smaller 
reading as the standard reference cell. 

Determine the apparent extinction at 2QoC (corrected for cell differ­
ences) of the 5'2, 5'4, 5'6, 5'8, 6·0. and 6'2 mg phosphoric acid solutions 
referred to the 5·0. mg phosphoric acid solution as standard. 

Plot a calibration graph of scale readings against known phosphoric 
acid content. 

4·2222 Analysis of sample . 
Successively dilute a portion of the solution prepared according to 

p~ragraph 4·2211 or paragraph 4·2212 so that the final volume of about 
25 ml contains between 5·5 and 6·2 mg phosphoric acid, taking care that 
the dilution water is at a temperature of 2poC. . 

Transfer this final volume to a lOO. ml volumetric flask, add 25 ml of 
the vanado-molybdate reagent (at a temperature of 20°C), dilute to the 
mark, mix, and allow to stand for IQ minutes. At the same time transfer 

'. 25 ml of the standard phosphate solption (at 2Q°C) into a second lOO. ml 
volumetric flask. Add 25 ml of the vanado-molybdate reagent (at 2Q°C), 
dilute ,to the mark, mix and allow to stand for IQ minutes. 
. Measure -the difference in extinction at 2QoC between the ,two solutions 

and .estimate the phosphoric acid content of the volume of the unknown 
solution from the calibration graph. 

Calculate the phosphoric acid content of the sample from known 
dilution factors and the weight of the sample. 

:NOTE: Prepare a fresh reference standard for each serie§ of readings 
on the instrument. 



2916 
4·23 

4'231 

Agriculture 

Water-soluble phosphoric acid 

EXTRACTION OF THE SAMPLE 

No.. 494 

Weigh to the nearest centigr8!mabout 10 g of <the sample and transfer 
to a 500 ml volumetric flask; add 400 ml water at 20 oe, and shake the 
flask continuously for 30 minutes. Dilute the contents to the mark, mix 
well and filter. 

PROCEDURE 

Standardisation of instrument 
From a burette measure mto a series of 100 ml volumetric flasks 25'0, 

26· 0, 27· 0, 28· 0, 29' 0, 30· ° and 3,1,0 ml of the standard phosphate solution 
(i.e. 5:0, 5'2, 5'4, 5'6, 5'8, 6·0 and 6·2 rug phosphoric acid). Add. 25 ml of 
the vanado-molybdate reagent to each flask and dilute to 100 ml with 
water, making sure! that the temperature of the reagent ap.d the dilution 
water is 20oe. Shake and allowl to stand for 10 minutes. 

Set the spectrophotometer to the correct wavelength, circa 420 nm, fill 
two 1 cm cells with the 5·0 mg solution and check the extinction of the 
cells. If there is a small difference, select the cell with the smaller reading 
as the standard reference cell. 

Determine the apparent extinction at 20 0 e (corrected for cell differ­
ences) of the 5'2, 5'4, 5'6, 5'8, 6·0 and 6'2 mg phosphoric acid solutions 
referred to the 5·0 mg phosphoric acid solution as standard. 

Plot a calibration graph of scale readings against known phosphoric 
acid content. 

4·2322 Analysis of sample 
To 25 mlOf the solution prepared according Ito paragraph 4'231, add 

5 ml concentJrated nitric acid; heat to boiling and continue to boil for 10 
minutes. Allow to cool, neutralise with N sodium hydroxide solution 
and then successively dilute until a final "Volume of about 25 ml conltains 
between 5·5 and 6·2 mg phosphoric acid, taking care that the dilution 
water is at a temperature of 20 oe. 

Transfer this final volume to a 100 1111 volumetric flask, add 25 ml of 
the vanado-molybd8!te reagent ~at a temperature of 20 oq, dilute to the 
mark, mix, and allow to stand for 10 minutes. At the same time, transfer 
25 ml 'of the standard phosphate solution (at 20 0 e) into a second lOO ml 
volumetric flask. Add 25 ml of the vanado-molybdate reagent (M 20oq, 
dilute to the mark, mix, and allow to stand for 10 minutes. 

Measure the difference in extinction at 20 0 e between the two solutions 
and estimate the phosphoric acid content of the volume of the unknown 
solution from the calibration graph. 

Calculate the phosphoric acid content of the sample from known 
dilution factors and the weight of the sample. 

N OTB: Prepare a fresh reference standard for each series of readings 
on the instrument. 

4·24 Water-insoluble phosphoric acid 
Determine <the water-insoluble phosphoric acid as the difference be­

tween the total phosphoric acid determined by the method described. in 
paragraph 4·22 and the water-soluble phosphoric acid determined by the 
method described in paragraph 4·23. 

4·25 Citric acid-soluble phosphoric acid in fertilisers other than basic slag and 
potassic basic slag 
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4·251 PREPARATION OF THE SOLUTION 
Weigh to the nearest mg about 5 .g of the s·ample and transfer to a 

stoppered bottle of about 1 litre capacity. Dissolve 10 g citric acid mono­
hydrate in water, dilute to 500 ml and adjust the temperature to 20oe: 
Add the'solution to the sample in the bottle, shaking so as to avoid the 
possibility of caking. Shake the bottle continuoU$ly for 30 minutes. Pour 
the whole of the liquid at once on to a large medium-fine filter: and collec1: 
the filtrate. If the filtrate is not clear, pass it again through the Same filter. 

4·252 PROCEDURE 

A'2521 Standardisation of instrument 
From a burette measure into a series of 100 ml volumetric flasks 25'0, 

26'0,27'0,28:0,29'0,30'0 and 31·0 ml of the standard phosphate solution 
(i.e. 5'0, 5'2, 5'4, 5'6, 5'8, 6·0 Md 6·2 mg phosphoric acid). Add to each 
flask a quantity of citric acid equal to that in the "final volume of about 
25 ml" of the sample under examination quoted in paragraph 4·2522. 
Add 25 ml of the vanado-molybdate reagent to each flask and dilute to 
lOO ml with water, making sure that the temperature of the reagent and 
the dilution water is 20°C. Shake and allow to stand for 10 minutes. 

Set ;the spectrophotometer to .the correct wavelength, circa 420 nm, fill 
two 1 cm cells with the 5·0 mg solution and check the extinction of the 
cells,. If there is a small difference, select the cell with the smaller reading 
as the standard reference cell. 

Determine the apparent extinction at 20°C (corrected for .cell differ­
ences) of the 5'2, 5'4, 5'6, 5'8, 6·0 and 6·2 mg phosphoric acid solutions 
referred to the 5·0 mg phosphoric acid solution as standard. 'Plot a cali­
bration graph of scale readings against known phosphoric acid content. 

4·2522 Analysis of sample 
Successively dilute a portion of the solution prepared according to 

paragraph 4·251 so that the final volume of about 25 ml contains be­
tween 5·5 and 6·2 mg phosphoric 'acid, taking care that the dilution water 
is at a temperature of 20°C. " 

Transfer this final volume to a 100 ml volumetric fla~k, a<id 25 ml of 
the vanado-molybdate reagent (at a temperature of 20°C), dilute t6 the 
mark, mix, and allow to stand for 10 minutes .• At the same time, transfer 
25 ml of the standard phosphate solution (at 20°C) ,into a second 100 ml 
volumetric flask, add sufficient citric acid to obtain a concentration in the 
final 100 ml equal to that of the sample solution. Then add 25 ml of the 
vanado-molybdate reagent (at 20°C), dilute to the mark, mix, and allow 
to stand for 10 minutes. ' 

Measure the difference in extinction at 20°C between the two sol­
utions and estimate the prosphoric acid content of the volume of the 
unknown solution from the calibration graph. 

Calculate the phosphoric acid content of ,the sample from known 
dilution factors and, the weight of the sample. 

NOTE: Prepare"a fresh reference standard for each series of readings 
on the instrument. ' 

4·26 Total phosphoric acid in basic slag and potassic basic slag 
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4·261 PRE~ARATION OF THE SorpTION , 
Weigh ~o the neareSt mg about 2·5 gof the ~a11iple ~ri!t6.a 400 ml beaker, 

wet tb.esolid thoroughly with 20 to 30 ml w~ter and. then add a further 
70 ml watet with c9ntinuolls stirring. Warm theinixture '.and add dtop­
wise with stirring, 10 ml concentrated hydrochloric aCid,:'then '5 ml con­
centrated nitric acid. Gently boil the solution for 10 minutes, cool, 
transfer to a 250 ml volumetric :flask, and dilute' to the mark 'with water. 

'Mix well. Filter the solution through a dry medium-fine filter paper into 
a dry beaker, rejeoting the first 20 to 30 ml of the filtrate. 

4·262 PROCEDURE 

4'262;1 Standardisation of instrument 
From a burette, measure into a series Of 100· nil volumetric :flasks· 25·0, 

26,0, 27'0, 28·0, 29·0, 30·0 and 31·0 rhl of the standardphosph,ate' solutlo:p. 
(i.e. 5'0, 5'2, 5'4, 5·6, 5·8, 6·0 and 6·2 mg phosphotic acid).' Add 25 ml Of 
the vanado-molybdate reagent to each :flask and dilute to: lOO ml with 
water, making \Sure that rthe temperature of the reagent and the dilution 
water is 20°C. Shake and allow to stand fot 10 minutes. 

Set the spectrophotometer to the correct wavelength,. circa 420 nm, 
fill two 1cm cells, with Ithe 5·0 mg solution and check the extinction of 
the cells .. If rthere is a 'small difference, select the cell with the smaller 
reading as the standard reference cell. 

Jjetermi~e the <lIpparent extinction at 20°C (cotrected for cell differ­
:ences~ of the 5'2, 5'4, 5'6, 5'8, 6·0 and 6·2 mg phosphoric acid solutions 
referred to the 5·0 mg phosphoric aCid solution as standard, 

Plot a calibration graph of scale ·readings against known, phosphoric 
acid content. ' '. 

4·2622 Analysis of sample 
, Successively dilute a portion of the solutionptepared, accotding "to 

paragmph 4·261 'so that the final vohune of about 2$ ml contains be­
tWeen 5·5 and 6·2 mg phosphoric acid, taking cate, that tl1e dilution water 
is at .3, temperature of :lOoe. . 

Transfer this final volume to a 100 rhl volumetric ·:flask, add 25 ml of 
the vanado-molybdate reagent (at a temperature of 20°C), dilute to the 
mark, mix, and allow to stand for 10 minutes: At"thesame time t)."ansfer 
25 ml,of the ,standard phosphate solution (at 20°C) into ·a seCond 100 ml 
vol].lmetric :flask. Add 25 ml of the vanado-molybdate reagent (at 20°C), 
dilute to the mark, mix, and allow to stand for 10 minutes. 

Measure the difference in extinction at 20°C between the two solutions 
and e~timate the phosphoric acid content of the volume of the unknown 
solution from the calibration graph. ' 

Ca~culate the phosphoric acid content of the sample froni known, 
diltltio~ factors and the weight of the s~mple. . , . 

Non;: Prepare a fresh reference .standard for each, ~erieS ,qf readings 
on the instrument. . , . 

4·27 Citric acid-soluble phosphoric acid in basic slag and potassic basic slag 

4·271 PREPAR;\TION OF THE SOLUTION '" , . 
Weigh to the nearest mg about 5 g of the, sample' and transfer to a 

stoppered bottle of about 1 litre capacity. Disllolve 10 g citric acid mono" 
hydiate in water, dilute to 500 ml and adjust the temperature to lOoe. 
Add the solution to the, sampl!! in the bottle, ,shaking so as. to avokl the 
possibility of caking. Shake the bottle. continuously fi;>r 30 minutes. Pour 
the whole of the liquid at once on toa large medium-fine filter and 
collect the filtrate. If the filtrate is not clear, pass it again through the 
same filter. 
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4·272 PROCEDURE 

4·27.21 Standardisation of in~trument 
From a burette measure into a series of 100 ml volumetric flasks 25·0, 

26·0,27·0, 2S·0, 29·0,30·0 and 31·0 mlof the standard phosphate solution 
(i.e. 5·0, 5·2, 5·4, 5·6, S·S, 6·0 and 6·2 mg phosphoric acid). Add to each 
flask a ·quantity of ci~ticacid equal to that in the "final volume of about 
25 ml" of the. sample under examination quoted in paragraph. 4·2722 . 

. Add 25, ro!. of the: vanado-molybdate reagent to each ·f1askand dilute to 
100 ml with water, making sure ·-thaf the temperature of the reagent and 
the dilution water is 20 oe: Shake and .allow to stand for 10.minutes. 

Set the spectrophotometer to the correct wavelength,' circa 420 nm, 
fill two 1 cm cells with the 5·0 mg solution and check the extinction of 
the cells. If there is a small difference, select the cell with the smaller 

.. . reading as the standard reference cell. 
Determine the ,apparent eX1:inction at 20 0 e (cor,rected for cell differ­

ences) of the 5·2, 5-4, 5·6, 5·S, 6·0 and 6·2 p:lg phosphoric acid solutions 
referred to the 5·0 mg phosphoric acid solution as s:tandan:l. 

Plot' a calibratibngraph of scale readings against known phosphoric 
, acid, content. . . 

4·2722 Analysis of sample 
Successively dilute a portion of the solution preparoo according to 

paragraph 4·271 so that the flnal volume of about 25 ml contains be­
tween 5·5 an<;l 6·2 mg phosphoric acid, taking care' that the dilution water 
is at a tempetaJt.1:rre of 20 oe. 
. Transfer this final volume to ,a 100 w.l volumetric flask, add 25 ml of 

the vanado-molybdate reagent (at a temp.erature of '20°e) dilute to the 
lliark, mix,and allow to. stand, for 10 minutes. AIt ,the same tiine, transfer 
25 ml of the standard phosphate solution (at 20°e) into a second 100 rol 
vohimetric flask, ,add sufficierit citric acid to obtain a concentration in the 
final 100 nil' equal 1:0 that of the sampie soluti.on. Then add 25 ml of the 
vanado-molybdate reagent (at 20 0 e), dilute to the mark, mix, and allow 
to stand for 10 minutes. 

Measure the difference in extinction' at 20 0 e between the two· solutions 
and ,es1:imate the phosphoric acid content of the volume of the unknown 
solution from the caltbratioJ1 graph.. . 

'CalCulate the iPhosphoric acid content of the' sample from known 
dilution.iactors and the weight of the sample. . 

NOTE: Prepare a fresh reference standard' for each sei:i~s :of readings 
on the instrument. 

5· DETERMINATION OF POTASH-

For the purposes of the Agriculture Act 1970, Part IV, "potash" means 
potassium oxide (K.O). : 

Potash in an kinds of fertilisers may be determined by the ,perchloric 
acid method, or by the potassiUm chloroplatinate method or, in fertilisers 
containing not more than 20 per cent of potash, by 1:he flame. photometric 
method. 

5·1 PERCHLORIC ACID METHOD 
This im;thog depends on the insolubility of potassilll,ll perchlorate and 

the solubility of SOdium perchlorate in alcphol, and is applica,ble in the 
presence of alkali metals, chlorides and nitrates. 'Sulphates and ammon­
ium salts must be absent on account of the low solubility of sodium 
sulphate and of ammonium perchlorate in alcohol. Phosphates must pe 
removed. Methods are given for the elimination of the effect of interfer­
ing substances. 
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5'11 REAGENTS 

Alcohol-industrial methylated spirit. 

Aminoni!-lm carbonate solution-sa,turated aqueous solution. 

Ammonia solution (d=0·88). 

Ammonium oxalate .l(olution-saturated aqueous solution. 

Barium chloride .so}ution- Dissolve 100 g barium chloride in water, 
filter the ~olution and dilute to 1 litre. 

Calcium hydroxide-finely ground. 

Hydrochloric acid, concentrated (d= 1'18). 

Hydrochloric acid, 25 per cent v/v-Dilute 25 ml concentrat~d hydro­
chloric acid with water to lOOm!. 

Perchl9ric acid, 20 pei'cent w/w. 
Wash soluti011i-Add potassium perchlorate to alcohol and shake 

until a saturated solution is obtained. Keep the solution over solid 
potassium perchlorate and filter immediately before use. 

5'12 Potassium salts free from SUlphates and other interfering substances 

Weigh to the nearest mg about 2·5 g of the sample and transfer to a 
400 ml beaker. Add 5 ml concentrated hydrochloric acid and 50 ml water 
and ·bring the contents to boiling point, breaking down with a stirring 
rod any crystals or lumps. Dilute the solution to 100 ml and boil gently 
for a few minutes. Cool the solution to 20°C and dilute in a volumetric 
flask to 250 ml or to such a volume that 50 ml of the solution contains 
from 150 to 200 mg of potash (K20). Determine the potash in 50 m~ of 
the solution by precipitating with perchIoric acid as described in paragraph 
5·15. 

5'13 Potassimn salts containing sulphates or other interfering substances 

A method is given in paragraph 5·131 for eliminating the interference 
caused by the presence of suLphate. If the salts contain phosphates, iron, 
manganese or substance~ other than SUlphate that interfere with the 
determination of potash, the method described in paragraph 5'14 should 
be used. 

5·131 Weigh to the nearest mg a portion of the sample, containing from 1'5 to 
2·0 g potash, into a 500 ml beaker, add about 300 ml water and 10 ml 
concentrated hydrochloric acid and heat the solution to boiling. Remove 
from the heat,allow to cool to between .60°C and 80°C. Cautiqusly add, 
drop by drop, barium chloride solution in an amount slightly in excess 
of thart previously determined as necessary to ensure the complete pre­
cipitation of sulphate. Allow to stand for 10 minutes with occasional 
stirring. Transfer ,to a 500 ml V'olumetric flask, dilute to' 500 ml, mix, and 
filter through a dry filter paper. Take 50 ml of the filtrate and evaporate 
to dryness in a basin; moisten the residue with concentrated hydrochloric 
acid, again evaporate to dryness, dissolve the residue with 5-10 ml25 per 
cent hydrochloric acid and filter. Determine the potash in the solution 
by the method described in paragraph 5·15. 
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5'14 Potas~ in gnanos and ~ixed fertilisers 
Weigh to the nearest centigram about 10 g of the sample and, if 

organic matter is present, gently incinera:te at a temperature nof exceeding 
500°C. Grind to remove any lumps. Transfer the weighed portion of the 
sample or the incinerated residue to a 500 ml beaker with a little water 
and 10 ml concentrated hydrochloric acid and then warm for 10 minutes. 
Dilute with water to about 300 ml and bring gradually to the boiling 
point. Add 10 g calcium hydroxide made into a paste with water. Bring 
the contents aga~n gently to the boiling point,. and keep so heated for 
<j.bout half an hour with frequent stirring. Cool to 20°C, transfer to a 500 
ml volumetric flask, dilute to 500 ml and, a£ter thoroughly shaking, filte~ 
through a dry filter paper. Transfer 250 ml of the filtrate to an,other 500 
ml volumetric flask, make just acid with hydrochloric acid and heat to 
boiling point. To the, boiling solution cautiously add, drop by drop, 
barium'chloride solution until there is no further precipitation of barium 
sulphate. Render the contents of the flask alkaline with ammonia solution, 
and precipitate the c~lcium and any excess of barium by adding ammon­
jum carbonate !solution until no ;further vfisible precipitation occurs, 
followed by the addition of about 1 ml ammonium oxalate solution. Cool 
to 20°C, transfer to a 500 ml volumetric flask, dilute with water to 500 
ml and, afteIl thoroughly shaking, filter through a dry filter paper. Meas­
ure 100 nil of the filtrate and evaporate to dryness in a basin. Expel the 
ammonium salts from the residue by gently heating the basin over a low 
flame, being careful to keep the temperature below that of faint redness. 
Cool the residue, moisten with concentrated hydrochloric acid and again 
evaporate to dryness. Take up the residue with water and filter. Determine 
the potash in the solution by precipitation with perchloric acid as described 
in paragraph 5·15. 

515 Precipitation of 'potash as potassium perchlorate 
Transfer the solution obtained a:s described in paragraph 5'12, 5'131 

or 5·14 into a basin and add about 7 ml perchloric acid solution. Place 
the basin on a hot plate or sand bath and evaporate the contents until 
white fumes are copiously evolved. Cool, and dissolve the precipitate in 
a little hot water. Add about 1 ml perchloric acid solution and again 
concentrate to the fuming stage. Thoroughly cool the residue in the 
basin and ,stir in 20 ml alcohol. Allow the precipitate to cool and settle; 
then pour the clear liquid through a dry filter paper, draining the precip­
itate in the basin as completely as possible. Re-dissolve the precipitate! 
on the paper and that remaining in the 'basin with hot water, add 2 mI 
perchloric acid solution to the combined, solution and evaporate the whole 
down to the fuming stage. Cool the residue in the basin and thoroughly' 
stir the contents with 20 ml alcohol Allow the precipitate to cool and 
settle and pour the clear liquid through a weighed Gooch or sintered 
glass crucible, draining the precipitate as completely as possible from the 
liquid before adding 5 ml of the wash solution. Wash the precipitate by 
decantation with several similar small portions of the wash solution, 
pouring the washings through the crucible. Transfer the precipitate to the 
crucible and wash it well with the wash solution until free from acid. 
Dry the precipitate at' 100,oC and weiigh. Regard the precipitate as 
potassium perchlorate (KCIO.) and calculate its equivalent as potasb 
(K.O) by multiplying its weight by 0·34. 

5.2 POTASSIUM CHLOROPLATlNATE METHOD 

94A 

This method depends on the insolubility of potassium chloroplatinate 
in alcohol. Preliminary' treatment is necessary for the removal of calcium, 
iron and aluminium which are precipitated by ammonium hydroxide and 
,ammonium oxalate. Ammonium salts· are ,then removed' by boiling with 
aqua regia, and pota:ss'ium chloroplatinate precipitated from the result­
ant solution. 
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5·21 REAGENTS 
Alcohol-industrial methylated spirit. 
Ammonia solution (d=0·88). 
Ammonium oxalate solution-saturated aqueous solution. 
Chloroplatinic acid solution-Dissolve a weighed quantity of platinum 

by gentle heating in a mixture of 4 volumes concentrated hydro­
chloric acid, 1 volume concentrated nitric acid and 1 volume water 
in a covered beaker or flask. When the platinum is dissolved, trans­
fer the solution to a basin and evaporate to a syrupy consistency. 
Add 10 ml 50 per cent hydrochloric acid and evaporate again to 
a syrup. Repeat theevapora,tion with 50 per cent hydroohloric 
acid twice. Dilute the residue with water and filter the solution, 
thoroughly washing the filter. Combine the filtrate and washings 
and dilute with water to give a solution containing 0·5 g platinum 
in 10 ml. 

Hydrochloric acid, concentrated (d= 1·18). 
Hydrochloric acid, 50 per cent v/v-Dilute 50 ml concentrated hydro­

chloric acid with water to 100 ml. 
Nitric acid, concentrated (d=1·42). 
Wash solution-Dissolve 200 g ammonium chloride in 1 litre of water. 

Add potassium chloroplatinate to this solution' and shake until a 
saturated solution is obtained. Keep the s·olution over solid pot­
assium chloroplatinate and filter immediately before use. 

5·22 Potassium salts 
If the salts contain calcium, iron, aluminium or other substances that 

interfere with. the potassium chloroplatinate method, the procedure 
described in paragraph 5·23 should be used instead of the following 
pfOcedure. . 

Weigh to the nearest mg about 2·5 g of the sample and transfer to a 
400 ml beaker. Add 5 ml concentrated hydrochloric acid and 50 ml water 
.and bring the contents to the boiling point, breaking down with a stirring 
rod any crystals or lumps. Dilute the solution with water to about 100 ml 

. and boil gently for a few minutes. Cool the solution to 20°C and dilute 
in a volumetric flask to 250 ml or to such larger volume that 50 ml of 
the solution contains from 30 to 100 mg potash (K2 0) .. Mix the solution 
and filter through a dry filter paper. Determine the potash in the filtrate 

. by the method described in paragraph 5·25. . 

5·23 Potash in mixed fertilisers containing little or no organic matter 
Weigh to the nearest mg about 2·5 g of the sample and transfer to a 

400 ml beaker, treat with about 50 rul of water and 5 ml of concentr<tted 
hydrochloric acid, and eva;porate to dryness on a water bath. To the 
residue add 125 ml water and 50 ml ammonium oxalate solution. Boil 
the contents fm .30 minutes. If necessa;ry a small quantity ,of potassium 1-1 
free anti-foaming agent 'may' be added. Cool the liquid, add a slight 
excess of ammonia solution and cool to 20 oe; dilute to 250 rill or to such 
larger volume that 50 ml shall contain from 30 to 100 mg j:,otash (K2 0). 
Mix the solution and filter through a dry filter paper.Determine the 
potash in the filtrate by the method described in paragraph 5·25. 

5·24 Potash in mixed fertilisers containing organic matter 
Weigh to the nearest centigram about 10 g of the sample and gently 

incinerate at a temperature not exceeding 500.oC in order to destroy the 
org.anic matter. Grind the residue to eliminate any lumps and treat with 
50 ml water and 10 ml of concentrated hydrochloric acid, and evaporate 
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'5·25 

5·3 

5-31 

to dryness oq a water bath. Boit the residue for 30 minutes with 125 rol 
water and 50 ml ammonium oxalate solution. Cool the solution, add a 
slight excess of ,ammonia solution, cool to 20°C and dilute to 500 ml or 
~o such larger volum~ that 50 ml shall contain from pO to 100 mg potash 
(K,O). MIX the solutIOn and filter through a dry filter paper. Determine 
the potash in the filtrate by the method descdbed in paragraph 5·25. 

Precipitation of potash as potassium chloroplatinate 
. From the solution obtained as described, in paragraph 5'22, 5·23 or 

5'24, take 50 m! and place in a digestion· flask of capacity about 300 to 
500 ml ,together with 10 ml concentrated nitric acid. A small silica bead 
or gtanule weighing about 0·25 g may be added to prevent bumping. 
(This bead or granule should have been previously tared with a prepared 
Gooch crucible or sintered glass crucible having an' average pore dia­
meter of 5 to 15 microns.) Boil ,the mixture for 2 minutes, then add 10 
II)1 concentrated hydrophlotric a,cid. Boil the liquid down t() approximately 
25 ml and add 5 ml concentrated hydrochloric acid followed by chlor­
,oplatinic acid solution, in excess over that required by the total alkalis 
present. Boil the mixture down to 10 to 15 ml, tota'~ing the flask occas­
ionally, and then add 5 ml concentrated hydrochloric acid. Reduce the 
heat and gently boil the mixture down to '3 to 5 ml (depending on the 
amount of precipitate) ["otating the flask frequently near the end of the 
evapomtion: Remove the flask from the heat and swirl to dissolve any 
solUble residue of the salts on the walls of the flask. Cool and immediately 
,add 25 ml alcohol so that it washes completely the neck of the flask. Chill 
the flask" by swirling under running water and then allow to stand for at 
least' 5 minutes. Filter the clear' liquid through the prepared Gooch 
crucible or sintetred glass crucible,using gentle suction, and draining the 
liquid as completely as possible from the precipitate. Wash the precipitate 
several times -by decantation with alcohol until the washings are free 
from platinum; then, with· the aid· of alcohol, transfer the precipitate, to­
gether with the silica bead or granule, if used, to the crucible. Cut off the 
suction., a4d 10 ml of the wash solution to the precipitate and allow to 

, stand fo,r 5 minutes; then operate the suction at a low pressure and drain. 
Wash with a further five consecutive portions of 10 nil each of the wash 
solution; finally increase the ,suction and wash the precipitate with 
alcohol until ,the :filtrate is free from ammonium salts. Dry the crucible' 
an4 cQntents at 100°C, weigh, and calculate the weight of the precipitate 
t,oits equivalent ·of potash (K2 0) by multiplying, its weight by 0·1938. 

FLAME PHOTOMETRIC METHOD 
The determination of potash by this method depends on the meas-, 

urement of the characteristic radiation emitted from a flame into which 
a solution ,of the sample is sprayed. The chosen radiations lie in the 
speotral range 766-770 nrn. These rad~atibns may be isolated by either a 
mpnochromator or the use of a suitable filter. 

This method mllSt not be used where the potash content of the' 
material being analysed exceeds 20 per cent by weight. 

REAGENTS 
Ammonia solution, 30 per cent. v lv-Dilute 30 ml 'Concentrated 

ammonia solution (d=0'88) with water to 100 ml. 
Ammonium oxalate solution-saturated aqueous solution. 
Hydrochloric acid, concentrated (d=I·18) . 

. .Pot(ls~ium . d~hydrogen . phosphate s?lutio,! (stock po'tash solution)­
. " I)Issolve m water' .'$'779 .g potassmmdihydrogenphosphate previ-

ously dried for 1 hO"!lr at 105°C and dilu.te to 1 litre . 
. Potas9ium dihydrogen phosphate solution (standard potash solution) 

-Dilute 50 ml stock solution to 1 litre with water. This solution 
contains 100 ppm potash (K2 0). 
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Potassiupl salts 
If the salts contain calcium, iron, aluminium or other interfering sub­

stances, the procedure described in paragraph 5·33 should be used in­
stead of the following procedure. 

Weigh to ·the nearest mg about 2·5 g of the sample and transfer to a 
400 ml beaker. Add 5 ml concentrated hydrochloric acid and 50 ml wa~er 
and bring the contents to the boiling point, breaking down with a stirring 
rod any crystals or lumps. Dilute the solution with water to ahout 100 ml 
and boil gently for a few minutes. Cool the solution to 20°C, transfer to 
a 250 ml volumetric flask, and dilute to the mark. Mix and filter through 
a dry filter paper. Successively dilute so that the final solution contains 
approximately 16 ppm potash and determine the potash in the filtrate 
by the method described in paragraph 5'35. 

5'33 Potash in mixed fertilisers containing little or no organic matter 
Weigh to the nearest mg about 2·5 g of the sample and transfer to a 

400 ml beaker. Add 50 ml of water and 5 ml concentrated hydrochloric 
acid and evaporate to dryness on a water bath. Add 125 illl water and 
50 inl ammonium oxalate solution. Boil the contents for 30 minutes. If 
necessary, a small quantity of a potassium-free anti-foaming agent may 
be added. Cool the liquid, add a slight excess of ammonia solution and 
cool to 20°C. Transfer to a 250 ml volumetric flask, and dilute to the 
ma:rk. Mix the solution and filter through a dry filter paper. Successively 
dilute so that the final solution contains approximately 16 ppm potash 
and. determine the potash in the filtrate by the method described in 
paragraph 5·35. . 

5·34 Potash in mixed fertilisers containing organic matter 
Weigh to the nearest centigram about 10 g of the sample and gently 

incinerate at a temperature not exceeding 500°C in order to destroy the 
organic matter. Grind the residue to eliminate any lumps, add 50 ml of 
water, 10 ml of concentrated hydrochloric acid, and evaporate to dryness 
on a water bath. Boil the residue for 30 minutes, with 125 ml water and 
50 ml ammonium oxalate solution. Cool the solution, add a slight excess 
of ammonia solution, cool to 20°C, transfer to a 500 ml volumetric flask 
and dilute to the mark. Mix the solution and fiIten- through a dry filter 
paper. Successively dilute so that the final solution contains approximately 
16 ppm potash and determine the potash in the filtrate by the method 
described in paragraph 5·35. 

5·35 Determination of potash by flame photometry 

5·351 CALIBRATION OF INSTRUMENT 
From the standard potash solution, prepare a set of accurate dilutions 

containing'lO, 12, 14, 16; 18 and 20 ppm potash. Set the sensitivity of the 
flame photometer so that 100 scale divisions (full scale deflection) is 
equivalent to 20 ppm potash solution. Spray the 10, 12, 14, 16 and 18 
ppm potash solutions three times. Take the median reading (not the mean) 

, and construct a calibration graph. After spraying each different strength 
solution, again spray the 20 ppm solution to ensure that the sensitivity 
of the flame photometer has not changed. 

5'352 ANALYSIS OF SAMPLE 
Reset the instrument at 100 scale divisions (full scale deflection) with 

20 ppm potash solution. Spray the diluted· fertilis~r solution prepM"ed 'in 
accordance with paragraph 5'32, 5·33 or 5'34 and read from the graph 
the approximate potash content of the solution. 
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. Prepare, two further dilutions of the standrurd potash solution to 
cont.ain resp,ectively 1 ppm more and 1 ppm less potash than the estimated 
potash content of the diluted: solution of the sample, Successively sp,ray 
the low standard solution, the diluted solution of the sample, and the 
high standard solution. Repeat this operation twice more. Take the 
median result of each set of three readings and calculate the potash 
content of the sample solution and hence of the fertiliser from the pro­
portionality of the radiation given by the sample solution and that given 
by the two standard solutions containing respectively 1 ppm more and 

. 1 ppm less potash than the predicted potash content. 

NOTE; ·It is essential that the flame photonieter should be set up in 
. a vibration-free position and in a dust-f.ree atmosphere. . 

Dilute standard solutions should be freshly prepa;red. 

6· DETERMINATION OF NEUTRALISING VALUe. IN 
LIMING MATERIALS 

6:1 REAGENTS 

6'2 

< • 

6·3 

Hydrochloric acid; 0·5 N. 
Phenolphthalein indicator solution-Dissolve 0·25 g phenolphthalein 

in 150. ml indul?trial methylated spirit and dilute with water to 250 
m!. . 

Sodium hydroxide, 0·5 .. N--carbonate free. 

PREPARATION OF THE SAMPLE 
Prepare a portion of at least 50 g of the sample for analysis as de~­

cribed in paragraph 1·11. When a small part of the sample has been used 
for a sieving test as described in paragraph 17, grind the remainder of 
the dried portion to pass through a sieve of approximately t" square 
apertures, and quarter down until aibout 100' ,g rema:ins. Grind this portion 

. for analysis as described in paragraph 1·11. Where the greater part of 
the sample has been used for the sieving test, mix the various fractionsl 
obtained in the test together and grind until the whole passes a sieve of 
approximately}" squa,re apertures, quarter down until about 100 g 
remains. Grind this portion for analysis as described in paragraph 1·11. 

·PROCEDURE 
Weigh to the nearest· mg about 500 mg of the sample prepared 

according to paragraph 6·2 and transfer to a 300 ml flask. Add 50 ml 0·5 
N hydrochloric acid, cover the flask with a glass and boil the contents 

·gently for $ minutes. Cool the mixture, add 2 or 3 drops of the phenolph­
'thalein indicator·solution and titrate with 0·5 N sodium hydroxide sol-
ution. Calculate by difference the volume of 0·5 N hydrochlQiic acid 
required to neutralise the sample. Express the result aSp'ercentage by 
weight of calcium oxide (CaO). 1 ml 0·5 N hydrochloric acid~0'01402 g, 

, calcium oxide (CaO). Correct the neutralising value for the moisture lost 
if $e sample has been dried for sieving purpoSles. Express·the neutralising 
value as a percentage of the original. 

7·. DETERMINATION OF MAGNESIUM IN LIME AND 
GROUND LIMESTbNE 

7'1 REAGENTS 
Ammonia solution; 25 per cent v/v-Dilute 25 ml concentrated 
. ammonia solution (d=0'88) with water to 100 m!.. 

Ammonium chloride solution-Dissolve 330 g ammonium chlori4e in 
water and dilute to 1 litre. . 
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Ammonium persulphate solution-Dissolve 10 g ammonium penml­
phate in water and dilute to 100 m!. Store in a cool dark place fo,r 
not more than 1 week. 

Buffer .IlOlution-Dissolve 6·75 g ammonium chloride, 62 ·mg mag­
nesium sulphate (MgSO •. 7H2 0), 93 mg disodium ethylenediamine­
tetra-acetate dihydrate and 57 ml ammonia solution (d=O·SS)in 
water and dilute to 100 ml. 

Calcium standard solution-Dissolve 2·5 g calcium car-bonate in 120 
ml 0·5 N hydrochloric acid and dilute to 1 litre. 

EDT A solution, 0·025 M-Dissolve 10 g disodium ethylenediamine­
tetra-acetate dihydrate in SOO ml water containing 55 ml N sodium 
hydroxide solution. Dilute 20 rol standard calcium s'Olution with 
30 ml water. Add 1 rol buffer solution and 200 mg Mordant Black 
11; titrate with the EDTA solution to a blue end point and adjust 
the strength of this solution so that 1 ml is equivalent to 2·5 mg 
calcium carbonate (CaCOo). 

Hydrochloric acid, 0·5 N. 
Hydrogen peroxide solution, 6 per cent w / v (20 volumes). 
Mordant Black 11 indicator (colour index No. 14645)-Mix 200 mg 

Mordant Black 11 and 50 gsodium chloride uniformly together and 
grind to pass through a sieve having apertures of about 0·3 mm 
square. * 

Murexide indicator-Mix 200 mg Murexide and 100 g sodium chloride 
uniformly together and grind to pass through a sieve having 
apertures of about 0·3 mm square.* Protect this mixture from light. 

Sodium hydroxide, N . 

7·2 PROCEDURE 
Weigh to the nearest mg about 1 g of finely ground sample and add 

50 .rol 0·5 N hydrochloric acid. Transfer to a conical flask, cover with a 
glass and boil for 3 minutes. Add 2 ml hydrogen peroxide solution, 
reboil, cool, add 1 ml ammonium chloride solution, a slight excess of 25 
per cent ammonia solution and 1 ml ammonium persulphate solutiqn. 
Remove the excess ammonia by boiling and filter the precipitate, if any, 
on a small paper and wash with two portions each of 10 ml hot water. 
Wash the precipitate off the paper with not more than 50 ml water, and 
boil with 50 ml 0·5 N hydrochloric acid. Cool the solution, add 1 ml 
ammonium chlOlride solution, a slight excess of dilute ammonia and 1 ml 
ammonium persulphate solution and remove the excess of ammonia by 
boiling. Filter and wash with hot water. Add the filtrate and washings 
to the filtrate and washings from the first precipitation, cool, and dilute 
the whole to 200 ml. 

If no precipitate forms on the addition of the ammonia and per­
sulphate solutions, remove the excess of ammonia by boiling, add 6 m! 
ammonium chloride solution, cool, and dilute to 200 ml. 

If the amount of the precipitate is small, omit the seoond precipitation 
but add 6 ml ammonium chloride solution to the filtrate and washings 
before cooling and diluting to 200 m!. 

Dilute 20 ml of the solution to 50 ml and add 3 ml 25 per cent 
ammonia solution. Then add 200 mg Mordant Black 11 indicator and 
titrate with EDTA solution to a blue end point. 

Dilute a further 20 ml of the solution to 50 ml and add 7 ml N sodium 
hydroxide. Then add 200 mg Murexide indicator and titrate with EDTA 
solution to a violet end point. . 

Calculate the magnesium content from the difference between the two 
titrations. 1 m! EDTA solution =0·60S mg magnesium. 

*British Standard Test- Sieve, Mesh No. 52 is suitable (British Standard for Test 
Sieves 410: 1962). 
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8· DETERMINATION OF THIOCYANATE IN AMMONIACAL GAS 
LIQUOR; NITROGENOUS GAS LIQUOR; GAS LIQUOR 

8·1 REAGENTS 
Ammonium ferric s,ulphate solution-Saturated aqueous solution of 

ammonium ferric .sulphate. 
Copper sulphate solution-Dissolve 10 g copper sulphate in water and 

dilute to 100 ml . 
Lead carbonate. 
Nitric acid, 50 per cent v/v-Dilute 50 ml concentrated nitric acid 

(d=1·42) with water to 100 ml. 
Potassium thiocyanate, 0·1 N. 
Silver nitrate, 0·1 N. 
Sodium hydroxide solution-Dissolve 4 g sodium hydroxide (free 

from chloride) in water and dilute to 100 rol. 
Sodium metabisulphite (or potassium . metabisulphite) solution­

Saturated aqueous solution. 
Sulphuric acid, 10 per cent v/v-To 50 ml water cautiously add 10 

ml concentrated sulphuric acid. Cool and dilute to 100 ml. 

8·2 PROCEDURE 
Place 25 or 50 ml of the liquor in a 100 ml beaker and add 2 g lead 

carbonate. Stir well and allow to stand for ten minutes (in .order to 
remove sulphide). Filter the solution into a 150 ml beaker, washing the 
beaker and the filter twice with distilled water. Slightly acidify the filtrate 
with sulphuric acid solution, warm to about 40°C and add a few drops 
of ammonium ferric sulphate solution to clarify the liquor and remove 
any ferrocyanide which may be pregent. Filter the solution through 
paper pulp with the aid of a suction pump and wash the beaker and the 
filter with water. To the filtrate contained in a 250 ml flask add 10 drops 
of sodium metabisulphite (or potassium metabisulphite) solution, and 
heat the mixture to about 60°C. Add an excess of copper sulphate sol­
ution and continue the heating to incipient boiling. Allow to stand from 
five to ten minutes with occasional agitation. Filter and well wash the 
beaker and the filter with hot water until the washings remain colourless 
'upon the addition of a drop of ferrocyanide solution. Pierce the filter 
paper and wash the residue back into the original flask, and finally wash 
with 25 ml sodium hydroxide solution. Warm the solution to about 
50°C to decompose the cuprous salt and add a few drops of ammonium 
ferric 'sulphate solution to promote coagulation, Filter the lSolution 
through paper pulp, well wash the fla9k and the filter with water. Acidify 
the filtrate with 5 ml nitric ,acid solution, add two drops of ammonium 
ferric sulphate solution and titrate with 0·1 N silver nitrate'. . . . 

. . ' 0·58 x mt 0·1 N AgN03 
ThIOcyanate as CNS In g per 100 ml= ml liquor taken 

9· DETERMIN A TION OF BIURET 

9·1 REAGENTS 
Alkaline tartrate solution-Dissolve 40 g sodium hydroxide in 500 ml 

water, cool and add 50 g potassium sodium tartrate . .Dilute to 1 litre 
and allow to stand for 24 hours before use. 

Biuret standard solution-Dissolve 0-100' g biuret in carbon dioxide­
free water and dilute to 100 ml. 1 ml=lmg biuret. The sample of 
biuret, when taken through the procedure for the p,reparation of 
the standard curve, should have an E ( 1 per cent 1 cm) not less 
than 2·5. 
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Copper sulphate solution-Dis..solve 15 g copper sulphate CuSO •. 
5H.O in carbon dioxide-free water and make up to 1 litre. 

Methanol. 
Methyl red indicator solution-Dissolve 0·025 g methyl red in 5 ml 

90 per cent industrial methylated spirit with the aid of 0·5 ml 0'1 
N sodium hydroxide solution. Dilute to 250 ml with 50 per cent 
industrial methylated spirit. If desired, a screened methyl Ifed 
indicator may be used. 

Sulphuric acid, 0'1 N. 

9'2 PROCEDURE 

10· 

Place 10 g of the sample in a small glaM eVaporating dish, add 30 ml 
methanol and evaporate to dryness on a water bath. Treat the residue 
with 50 ml water and digest at 50°C for half an hour. Filter and. wash 
into a 250 ml flask and dilute to volume with carbon dioxide-free water. 
Transfer a 50 oml aliquot to a 100 ml volumetric flask, add 1 drop methyl 
red indicator solution and neutralise with 0'1 N sulphuric 'acid to. a pink 
colour. Add with swirling 20 ml alkaline tartrate solution and then 20 
ml copper sulphate solution. Dilute to volume, shake for 10 seconds and 
place in a water bath at 30 ±5°C for 15 minutes. Prepare a reagent blank 
solution. Determine the extinction of. each solution against the blank 
at 555 nm using 4 cm celIs. 

Calculate the biuret content of the sample by reference to a calibration 
graph prepared at the same time as the test sample . 

Establish the calibration graph as folIows:-

Transfer 5, 10, 20, 30, 40, 50 ml aliquots Of standard biuret solution 
to 100 ml volumetric flasks. AdjUi'lt the volumes to about 50 ml with 
carbon dioxide-free water, and proceed as described above commenc­
ing at "add 1 drop methyl red indicator solution .... ". Construct a graph 
relating the extinctions of the solutions to the milligrams of biuret. 

DETERMINATION OF BORON 

For levels above '1000 ppm, boron is determined by titration as boric 
acid and for levels up to 1000 ppm by the carmine spectrophotometric 
method. 

10-1 TITRIMETRIC METHOD 

10'11 REAGENTS 
Calcium oxide. 
Hydrochloric acid, 50 per cent v / v-Dilute 50 ml concentrated hydro­

chloric acid (d=1'18) with water to 100 m!. 
. 1iydrochloric acid, 0·5 N. 
Lead nitrate solution-Dissolve 10 g lead pillrate in water and dilute 

to 100 m!. 
Mannitol. 
Methyl red indicator solution-Dissolve 0·025 g methyl· red in 5 ml 

90 per cent industrial methylated spirit with the aid of 0·5 m! 0'1 
N sodium hydroxide. Dilute to 250 ml with 50 per cent industrial 
methylated spirit. 

. Phenolphthalein indicator solution-Dissolve 0·25 g ·phenolphthalein 
in 150 ml industrial methylated spirit and dilute with water to 
250 ml. 

Sodium carbonate. 
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Sodium hydroxide, 0·5 N. 
Sodium hydroxide, '0'05 N-Prepare from a 50 per cent' solution 

which has been allowed to settle. Use boiled and cooled water for 
dilution. Store in a polythene bottle protected' from the atmos­
phere by a guard tube and fitted with a syphon for withdrawing 
the solution. 

10·12 DISSOLUTION OF THE SAMPLE 

10·1'21 In the absence of organic matter 
Weigh to the nea,rest mg about 2 g of the sample, if it contains- 0·5 

per cent 'or less of boron, and 1 g if it 'contains from 0·5-1:0 per cent of 
boron. Transfer to a 400 ml beaker. Add 100 ml water and,some phenol­
phthalein indicator. Add' sodium carbonate to make the solution slightly 
alkaline arid boil gently. Keep the boiling solution just alkaline by further 
additions of sodiu~ carbonate until all the ammonia which may be pre­
sent has been evolved. Cool the solution, add 12 ml 50 per cent hydro­
chloric acid. 

10·122 In the presence of organic matter 
Weigh to the nearest mg about 2 g of the sample, if it contains 0·5 per 

cent or less of boron, and 1 g if it contains from 0·5 -1·0 per cent of 
boron., Place in a silica dish, add 0'2 ,g calcium oxide for each 1 g of the 
sample, moisten, with 'water, mix thOJ;oughly, evaporate the mixture to 

, dryness and ign~te gently in ,a muffle furnace at 450°C. Allow the ashing 
to proceed for about three hours. Cool, Moisten with 10 ml 50 per cent 
hydrochloric acid, warm !;>D a water bath for 15 minutes, covering the 
dish with a watch glass. Transfer to a 400 ml beaker, add a few drops 
of phenolphthalein indicator and dilute to about 120 ml with water. 

lO·p PROCEbURE 
To the solution prepared in accordance with paragraph 10·121 or 

10·122, add 20 ml lead nitrate solution for each 12 per cent P.,O, in the 
sample if 2 g of the sample have been used and 10 ml lead solution for 
each 12 per cent .p.0, in the 9ample if 1 g of the sample has been used. 
Heat just to boiling, remove ,from source, of heat and make just 
alkaline by adding sol~d sodium carbonate. Stand on a wl)ter bath for 
five minutes. Cool, transfer to a 200 ml volumetric flask and dilute to 
the mark with water. Mix and filter through a 24 cm Whatman No. 42 
(or equivalent) filter paper, rejecting the first 10-20 ml of the filtrate. 
Transfer 100 ml of 1;he filtrate to a 250 ml beaker. Add a few drops of 
methyl red indicator 'and acidify the solution with 0·5 N hydr,ochloric 
acid. Heat almost to boiling and stir vigorously to remove carbon dioxide, 
adding a little more 0·5 N hydrochloric acid if the colour changes to 
ofange ,or to yellow. Neutralise to ,methyl red with 0·5 N sodium hydrox­
ide solution and then make just acid with 0·5 N hydr:ochloricacid. Cover 
with a watch glass and boil gently for 5 minutes to expel any "remaining 
caroon' dioxide. Tool rapidly. ' 

Place the electrodes of a potentiometric titration apparatus in the 
beaker and adjust the pH to 6·3 by adding 0·05 N sodium hydroxide 
solution. Add 109 mannitol and titrate with 0·05 N sodium hydroxide 
solution to 'a, final pH 'of 6·3. Add a further quantity of mannitol and 
continue the titration to a pH of 6·3. Further additions of mannitol 
should not alter the pH. Let x ml of 0·05 ,N sodium hydroxide 'be used 
for the -titration after the addition pf the mam.).itol. ' 

Allow a standard 'value of 0·1' ml 0·05 Nsodium hydroxide solution 
as "blaIJ,k" value. ' 

0·1082" (x-O'l) .. , 
Cidculate Boron: % Bo:ro'n' in 'sample= ,=:':;'::~=='::""::!-.-=--.,---

.,., /e W~ight of. s~mple taken 
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10·2 SPECTROPHOTOMETRIC (CARMINE) METHOD 

10·21 REAGENTS 
Boric acid (stock boron solution)-Dissolve 1·905 g boric acid in 

water and dilute t6 1000 ml at 20°C. 1 ml:.=0·3:h mg boron. 
Boric acid (standard boron solutions}-Dilute 10 ml stock solution 

with water to 100 ml at 20°C. Transfer 5, 10, 15 20 and 25 ml of 
this dilute solution to 100 ml volumetric flasks 'and dilute to the 
marks with water .. These standards will contain 5, 1(), 15,20, 25p.g of 
boron per 3· ml. 

C(1lcium oxide. 
Carminic acid solution-Dissolve 0·025 g carminic acid in concen­

trated 'sulphuric acid and dilute to 100 ml with concentrated 
sulphuric acid. . 

Hydrochloric acid, 20 per cent v I v-Dilute 20 nil concentrated 
hydrochloric acid (d=I·18) with water to 100 ml. 

Sulphuric {lcid, concentrated (d= 1·84). 

10·22 DISSOLUTION OF THE SAMPLE 
This procedure should be followed even in the absence of organic 

matter in the fertiliser. Weigh to the nearest mg about 5 g of the 
sample. Transfer to a silica dish and add 1 g calCiu!11 oxide, moisten 
with water, mix thoroughly, evaporate the :sample to' dryness, and 
ignite gently in a muffle furnace at 450°C. Allow ashing to proceed 
for about 3 hQurs. Cool and add 20 per cent hydrochloric' acid sol­
ution until the mixture is just acid. Add 5 ml 29 per cent hydrochloric 
acid in excess and digest the mixture at 70°C for 15 minutes. Cool 
and filter the contents of the dish into a suitable volumetric flask, 
making up to the mark with washings. Dilute an aliquot of this sol­
ution so that 3 ml contain between 5 and 25 tJ-g of boron. 

10·23 PROCEDURE 
Transfer 3 ml to a small flask. Add cautiously' 15 ml concentrated 

sulphuric acid. Swirl the flask and add 10 ml carminic acid solution. Cool 
the flask rapidly to room temperature, mix well ~nd allow to stand for 
exactly 2 hours. Measure the extinction of the coloured complex at 625 
,nm using a 1 cm cell, and against a blank which has been taJ,cen through 
all the, stages ·of the determination. Read from a previously prepared 
calibration graph the number of micro grams of boron corresponding to 
the observed extinction, and calculate the boron content of the sample. 

Establish the calibration graph as follows:-

Pipette 3 ml of each standard solution into a series of slJlaIlflasks and 
proceed as described above commencing at "Add cautiously 15 m1 .. ,.". 
Measure theextinctions of the solutions; and construct a ,graph relating 
the extinctions to the number of micrograms of boron. . 

11· DETERMINATION OF COBALT 

n·l REAGENTS 
Ammonium cobaltous sulphate, (NH')2Co(SO')2.6H20, (stock cobalt 

solution}-Dissolve 0·670 g ammonium cobaltous sulphate in 
water and dilute to 100 ml at 20°C. 

Ammonium cobaltous sulphate, (standard cobalt solutlon}-Dilute 1 
ml stock solution to 1000 ml with water at 20°C immediately before 
use. J m~~ 1 tJ-g cobalt. 
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Hydrochloric aci4, 50 per cent" v I v-Dilute 50 mi-concentrated hydro-
,chloric acid .(d= 1-18) with water to 100 m!. 

Hydrochloric acid, 2 N. 
Hydrogen peroxide solution, 3 per cent w Iv (10 volumes). 
Nitric acid" 30 per cent v I v-Dilute 30 ml concentrated nitric acid 

(d:;= 1-42) wjt~ water to 100 m!. ' 
2-Nitroso-naphthol reagent-Dissolve 1 g 2-nitroso~1-naphthol in 

100 ml glacial acetic acid, and add 1 "g activated carbon. Shake the 
solution before use,"and filter the required amount. 

Sodium citrate solution-Diss-olve 40 g so:dium citrate in water and 
dilute to 100 m!. 

Sodium hydroxide, 2 N. 
-Sodium sulphate, ;mhydwus. 
Toluene, redistilled,. 

11·2 DISSOLUTION OF THE SAMPLE 

11'21 In the absence of or~anic matter 
, Weigh to the near~st mg about 5 g of the sample, and transfer into a 

100 ml beaker, add 10 ml 50 per cent v Iv hydrochloric acid, and evapor­
ate to dryness on a water bath. Extract the soluble salts with three 
successive 10 ml portions of boiling 2 N hydrochloric !,lcid, decanting 
the solution each time through the same Whatman No: 541 (or equiv­
alent) filter paper into a, 50 ml volumetric flask. Di.lute th~ combined 

, extracts to the mark with distilled water, washing the filter paper in the 
process. '," , 

11·22" In: the presence of organic matter 
Weigh t6 the nearest mg about 5 g of the sample, and transfer into a 

silica basin, cover with a silica clock glass, and' place in a cool muffle 
fw-nace. 'Raise the temperature to 450 ± 10°C, and allow to ash over­
night; a slow movement of air through the furnace during the initial 
stages of ashing is desirable. In the case 'of high-fat materials, care must 
be taken to avoid ignition of the sa:mple. 

Wh,en 'all the organic matter has been destroyed, cool,' add 10 ml 50 
pe),' Cent v Iv hydrochlol;ic acid, and evaporate to dryness on a water bath. 
Extract the soluble salts £r0rh the residue with two successive 10 ml 
portions of boiling 2N hydrochloric acicl, decanting the ,solution each 
.time through the same Whatmal,1 No. 541 (or equivalent} filter paper into 
a 50 ml volumetric flask. Then add 5 ml 50 per cent v/v hydrochloric acid 
and about 5 'ml 30 per cent v I v nitric acid to the residue in the bas~n, 
and take the, mixture to dryness on a hot-plate at 'Iow heat. Finally, add 
a fJ.).rther 10 ml of boiling 2 N hydrochloric acid to theTesidue and filter 
the solution' through the same paper into the flask. Dilute the combined 
extracts to the mark with distilled water, washing the filter paper in the 
process. ". 

11'3 PROCEDURE 
, Transfer a suitable aliquot of the solution piepared in accordance 
'with' paragraph 11·2 t9 a, 100 rhl beaker, add 15 '!Ul sodium citrate sol­
ution, a:nd dilute toapproxirriately 50 ml with distilled water. Adjust the 
pH to between 3 and 4 by the addition of 2 N hydrochloric acid and 2 N 
sodium hydroxide, using pH test paper (a precipitate of ferric hydroxide 
may', form" but thiscari be dissolved by heating the solution), and cool 
to room temperature., Add 10 ml 3 per cent hydrogen peroxide solution 
and, after 5 minutes, 1 ml of 2-nitrQso-1-n!!ophthol reagent, heat to about 
90°C, and then allow to stand for 30 minutes at rOo.m ,temperature. 
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Transfer the solution to a, 125 ml separating funnel; ad.d exactly 10 
ml toluene, shake vigorously for 2 minutes, and discard the lower aque­
ous phase. To the toluene extract add 20 ml 2 N hydro'chloric acid, shake 
for 1 minute, and run off arid discard the lower aqueous phase. Add 20 
ml 2 N sodium hydroxide, shake for 1 minute, and again run off anp 
discard the lower aqueous phase. Repeat the treatment Of the toluene 
extract with a fijrther 20 ml 2 N sodium hydroxide. Finally run off the 
tolqene solution through a little .anhydrous sodium sti\phate and a cotton­
wool plug into a glass-stoppered tube. 

Carry out a blank determination by repeating the procedure, omitt­
, ing only the sample. 

Measure the extinctions of the test and blank solutions at a wave­
length of 367 nm, using a 1 cm cell and toluene in the comparison cell. 
Read the number of micro grams of cobalt equivalent to the observed 
extinctions of the test and blank solutions .from a previously prepared 
calibration graph. Determine the amount of cobalt in the sample from 
the difference between the test and blank solutions. 

Establish the calibration graph as follows:-

Measure amounts of standard cobalt solution correspoilding to 0, . 3, 
6, 9, 12, 15 p.g of cobalt into a series of 100 ml beakers, arid proceed as 
described above commencing at "add 15 ml sodium citrate solution ... ". 
Measure the extinctions of the solutions, and construct a graph relating 
the extinctions to the number of micro grams of cobalt. 

DETERMINATION OF COPPER 

Copper may be determined by the diethyldithiocarbamate spectro­
photometric method or, alternatively, by the atomic absorption spectro­
photometric method. 

12·1' DIETHYLDlTHIOCARBAMATE SPECTROPHOTOMETRIC 
,METHOD . ' 

12'11 'REAGENTS 
Ammonia solution, approximately 6 N-This may be prepared by 

passing gaseous ammonia into distilled water, or by purifying 
ammonia solution as described for EDTA-citrate solution below. 

Carbon tetrachloride, redistilled. 
Copper sulphate, .stock solution-Dissolve 0'393 g, copper sulphate 

CuSO".5R2 0, in 100 ml 2 N sulphuric acid and dilute to 1 litre at 
20°C with distilled water. 

Copper sulphate standard solution-Dilute 5 nil stock solution to 250 
ml with 2 N sulphuric acid at 20°C immediately before use. 1 ml 
=2 'p.g copper. 

EDTA-citrate solution-Dissolve 20 g ammonium citrate and 5 g of 
the disodium salt of ethylenediamine-tetra-acetic acid (EDTA) 
in distilled water and dilute to 100 m!. To purify, add 0·1 ml 
sodium diethyldithiocarbamate solution and extract with carbon 
tetrachloride. Add a further quantity of sodium diethyldithio­
carbamate solution to ensure that it is in excess. 

Sodium diethyldithiocarbamate solution-:-DissolVe 1 g sodium 
diethyldithiocarbamate in distilled water and dilute to 100 m,!. Filter 
the solution if it is not clear. Store the solution in the dark in a 
refrigerator and discard after 7 days. 

Sodium hydroxide, 0·1 N. 
Sulphuriq'acid, 2 N. 
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Thymol blue indicator solution-Dissolve 0'1 :g thymol blue in 2'1'5 
ml 0'1 N sodium hydroxide and dilute to 100 ml with water. 

P'12 DISSOLU'tWN OF THE SAMPLE 
Prepare a solution of the sample. as described in paragraph 11·2. 

12'13' PROCEDURE 
Transfer to a separating funnel a suitable aliquot (containing not 

more than 50p.g of copper) .of the solution prepared in accordance with 
paragraph 11·2. Add 10 ml EDTA-citrate solution, 2 drops of thymol 
blue' indicator solution and ammonia solution until the mixture is col­
.oured green or bluish-green. Cool the mixture; add 1 rol sodium diethyl­
·dithiocarbatnate solution and, from a burette,. 15 ml·carbon tetrachloride. 
Stopper the funnel, shake vigorously for 2 minutes and allow the layers 
to. separate. Place a piece of cotton-wool in. the stem of t~e funnel and 
rrin off the carbon tetraCl;J.loride layer into a dry spectrophotometer cell. 
Avoid undue exposure of the solution to light. . 

Simultaneously with the test determination, carry out a blank deter-
min~tion on all the reagents used. . . 

Measure immediately the extinctions of the test and blank solutions 
at a wavelength of 436 nm, us.ing carbon tetrachloride in the ~omparison 
cell. Read from a previously prepared calibration graph the number of 
micrograms of copper corresponding to the observed extinctions of the 
test and blank solutions, and so obtain by difference the net measure of 
copper in the sample. 

;Establish the caIibrati~n' graph 'as 'follows:-

To a series of separating funnels transfer 10 ml EDTA-citrate solution 
and the following amounts of standard copper solution and 2 N sulphuric 
acid,.-

Copper solution 0 1 
2 N sulphuric acid 25 . 24 

2·5 5 
22·5 20 

10 
15 

15' 20 25 ml 
10 5 0 ml 

Proceed as for the test soiution, as described above, commencing at "2 
drops of thymol blue ... ". Measure the extinctions of-the solutions and 
construct a graph relating the extinctions to the number of micro grams 
of copper. 

12'2 . ATOMIC ABSORPTION SPECTROPHOTOMETRIC METHOD 

12·21 APPARATUS 
Atomic abs.orption spectrophotometer. 
Copper hollow-cathode lamp. 

12·22 "REAGENTS 
Copper sulphate standard solution-Dissolve 0"393 g copper sulphate, 

CuSO • .5H.O, in 0·5. N hydrochloric acid and dilute to 100 ml 
with 0·5 N hydrochloric acid, 1 ml= 1 nig copper: Dilute this soi-
lition as required. . 

Hydrochloric acid, 0·5 N. 
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. ,PROCEDURE 
Set up the instrument using 'the line at 324·7 nm.Prepare from the 

standard copper solution a series of ·solutions, in 0' S iN hydrochlQ,rk acid, 
containing between 0 and 10 ppm copper. Pilute a suitable, aliquotof the 
sample solution, prepared in accordance with paragr1i:ph 11 '2; with 0·5 N 
hydrochloric acid to 'produce a 'standard volume Of solution containing 
between 0 and 10 ppm copper. Prepare a blank solution from which only 
the sample has been omitted. Spray distilled water into, the .:flame a~d 
zero the instrument. Spray succ:essively, in triplicate, the st~ndard sol­
utions, sample and blank, washing ,the instrument through' with distilled 
water between each spraying. Record the galvanonleter deflection or the 

, peak height on the recotder if a recording instrument is "used;. ,Plot the 
meaL\ reading obtained for each standard solution against its copper 
content. Determine the copper content of the sample and blank solutions 
fro'm the graph and' ftom the difference between them' calculate the 
coppe.t; content Of the sampte; , 

If a large number of samples is beiL\g ex;amined one or more standard 
solutions must be resprayed at intervals during the course of the an'alyses. 

DETERMINATION OF IRON .. 

, For levels up to .1 p,er ceIlt, iron ;i8 determined. by ~he o-phenanthro­
line spectrophotometric method and fot levels 8,qove 1 "Pe.t;, «~nt by the 
t,itrimetric lJ.1ethod with pota,ssiulJ.1 dichromate, 

o-PHBNANTHROLINE METHOti . ~.'" 

13·11 REAGENTS 
A'mmonium ferric sulphate, solution' (stock iron 'sQ!ution~Dissolve 

O· 863' g ammonium ,ferric sulphate, iFe.{SO.) •. {!NH.).:SO •. 24 H 20, 
in, water containing 2 ml perc\1loric acid, and dilu~e to 100 ml at 

, 20 oe. 
Ammonium ferric sulphate solution (standard iron soluti~1i)--- Dilute 

10 ml stock solution to, 100 ml with water at 200 e immediately 
before use. 1 ml:: 100 p.g ir01),. 

Bromophenol blue indicator solution~DissolveO'4 g bromophenol blue 
in 95 per cent ethanol anddilpte to ,100 rol. . 

Hydr9chlol:ic acid, 50 per cent v Iv~Dilute ,50 inl concentrated hydro-
chloric acid (d::::: 1'18) with water to 100 ml.· , 

Hydrochloric acid, 20 per cent v/v-Dilute 20 ml concentrated hydro­
chloric, acid (d= 1-18) with ",ater t,o ~ 00 ml. 

Nitric acitj., 30 per cent v/v-Dilute 30 mt" concentrated nitric acid 
(d=1'42) with water to 100 ml. 

~ . '.' . 
o-Phenanthroline solution-pissolve 0'2~ g '6~phenanthr6line in 25 

per cent ethanol and dilute}olOO' inl.' : ',. 

Quinal solution-Dissolve 1 g quinol in water and dilute to 100 nil. 

Sodiumcitrate solution-Dissolve, 25 g sodium citrate in water 'and 
dilute to 100 ml. 

13'12 DISSOLUTION OF THE SAMPLE 
Prep ate a solution ,of the sample as'described in p'aragraph 11'2. 
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13·13 PROCEDURE 

13·2 

13'21 

Transfer a suitable aliquot of the solution, prepared in accordance 
with paragraph 11·2, to a small flask, add a few drops of the bromo­
phenol blue indicator solution, and titrate with sodium citrate solution 
].lntil the colour changes from yellow to blue. Transfer another aliquot to 
a 25 ml volumetric flask, add 1 ml quinol solution, 3 tIll o-phenanthro­
line solution and an amount of sodium citrate solution equal to the above 
titration, and then dilute with water to 25 ml. Allow <the solution to' stand 
for 1 hour. 

Carry out a blank determination on all the reagents us·ed. 

Measure the extinctions of the test and blank solutions at a wave­
length of 510 nm, using 4 om or 1 cm cells according to the depth of 
colour, with water in the comparison cell,. Read the number of micro­
grams of iron equivalent to the observed extinctions of the test and 
blank solutions from a ·previously prepared calibration graph, and so 
obtain the net measure of iron in the sample. 

Esta~lish the calibration graph as follows:-

M~asure amounts of standard iron sblution corresponding. to 0, 200, 
300, 400, 500, 600 {J.g of iron Ll1to a series of. 100 ml volumetric flasks. To 
each add 50 ml 20 per cent v Iv hydrochloric acid, and dilute to 100 ml 
with. water. Using 5 ml aliquots, proceed as 'for the test solution, as des­
cribed above commencing at "Transfer a suitable aliquot of the sol-
ution ..... ". '. 

Measure the extinctions of the solutions and construct a graph relat­
ing the extinctions to the number of micro grams of iron. 

TITRIMETRIC METHOD 

REAGENTS 
Hydrochloric acid, .concentrated (d= 1·18). 

Hydrochloric acid, 30 per cent v I v-Dilute 30 ml concentrated hydro­
chloric acid (d=I·18) with water to 100 nil. 

Mercuric chloride solution-'-Dissolve 5 g mercuric chloride in water 
and dilute to 100 ml. 

Orthophosphoric acid, concentrated (d= 1·75). 

Potassium dichromate, 0·1 N. 

Sodium diphenylamine-4-sulphonate indicator solution-Dissolve 
0·2 g sodium diphenylamine-4-sulphonate in water and dilute to 
100 mI. 

Stannous chloride solution-Dissolve 15 g stannous chloride dihyd­
rate in 30 per cent v Iv hydrochloric acid and dilute to 100 ml 
with 30 per cent v Iv hydrochloric acid. This solution should be 
prepared immediately before use. 

Stannous chloride solution, dilute-Dilute 5 ml stannous chloride sol­
. ution with 30 per cent v Iv hydrochloric acid to 50 ml. 

Sulphuric acid, 16 per cent v/v-To 50 ml water cautiously add 16 
ml concentrated sulphuricacid( d= 1'84). Cool and dilute to 100 ml. 

13·22 DISSOLUTION OF THE SAMPLE 
Prepare a solution of the .sample as described in paragraph 11·2. 
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13'23 PROCEDURE 

14· 

Transfer a suitable aliquot of the solution, prepared in accordance 
with paragraph 11'2, to a 500 ml flask and dilute or concentrate the sol- -
ution to about 20 ml. Add concentrated hydrochloric acid SQ that the 
total amount of acid present is equivalent to about 5 ml concentrated 
hydn;)chloric acid. . 

Heat the solution to 70-90°C and add the stannous chloride solution 
dropwise until the yellow colour has alinost disappeared. Continue the 
addition using diluted stannous chloride solution until the solution be­
comes colourless or siightly green and add one or two drops more. Cool 
the solution rapidly to room temperature, and add 10' ml mercuric 
chloride solution. A small white 'silky' looking precipitate should form~ 
(If no precipitate forms, insufficient stannous chloride has heen added; 
on the other hand if the percipitate is grey or black too much stannous 
chlQride has been added. In either case the solution must be discarded). 
Add 200 ml water, 10 ml 16 ,per cent v/v sulphuric acid, 5. mlortho­
p'hosphoric acid and 6-8 drops of indicator. Titrate with 0'1 N potassium 
dichromate until the indicator changes from green to violet-blue. Cal­
culate the amount of iron in the sample using the factor 1 ml 0·1 N 
potassium dichromate=0'00559 g iron. 

DETERMINATION OF MAGNESIUM 

Magnesium may be determined by the pyrophosphate method or, 
alternatively, by the atomic absorption spectrophotometric method. 

14'1 PYROPHOSPHATE METHOD 

14'11 REAGENTS 
Ammonia solution, (d=0·88). 

Ammonia solution, 5 per cent v / v~Dilute 5 ml concentrated 
ammonia solution (d=0'88) with water to 100 m!. 

. A mmonium oxalate solution-saturated aqueous solution. 

Ammonium phosphate solution-Dissolve 20 g diammonium hydro­
gen phosphate, (NH')2 HPO., in water and dilute to 100 m!. 

Calcium wash solution-Dissolve 1 g oxalic 'acid, (COOH)2.2H20 and 
2 g ammonium oxalate,.in water and dihlte to 1000 ml. 

Citric acid, monohydrate. 

Hydrochloric acid, concentrated (d= 1'18). 

Hydrochloric acid, 20 per cent v/v-Dilute 20 ml concentrated hydro­
.. chloric acid (d=1-18) with water to 100 in!. 

Methyl red indicator solution-Dissolve 0·025 g methyl red in 5 ml 
90 per cent industrial methylated spirit'with the aid of 0·5 ml 0'1 
N sodium hydroxide. Dilute to 250 ml with 50 per .cent industrial 
methylated spirit. . 

Oxalic acid solution-Dissolve 10 g oxalic acid, (COOH)2.2H20, in 
. . water and dilute to 100 m!. 

14'12 DISSOLUTION OF THE SAMPLE . -

Prepare a solution of th~ sample as descril?ed ip. para.-graph 11·2. 
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14·13 PROCEDURE 
Transfer a suitablealiquot (containing approximately SO mg magnes-

. ium) of the solution, prepared in accordance with paragraph 11·2, to a 
SOO ml beaker, and add S per cent v/v ammonia solution until a slight 
precipitate is fo~med. Ad4 citric acid, in small portions, until the pre­
cipitate just dissolves, and then 1 g in excess. Heat the solution to SO°C, 
add 0·2 ml (4 drops) of methyl red indicator solution. Neutralise with S 
per· cent v I v ammonia solution, and add 1 ml in excess. Add oxalic acid 
solution until the mixture is just acid, and then 10 ml in excess. Boil the 
solution for 1 to 2 minutes, add SO ml saturated ammonium .oxalate 
solution, dilute, if necessary, to about 200 ml with .dis.tilled water, boil 
for a further minute, and heat on a water bath for at least an hour. 
Filter through a Whatman No. 40 (or equivalent) filter paper; wash the 
residue thoroughly with calcium wash solution. Combine the filtrate and 
washings, measure the volume, transfer to a beaker, and add, while stir­
ring with a glass. rpd (avoid touching the sides. of the beaker with the rod), 
2Q m1 of ammonium phosphate solution. While stirring continuously 
throughout, neutralise the solution with ammonia solution, added dr9P 
by drop from a burette, and add 20 ml in excess, together with a further 
10 ml of ammonia solution for each 100 ml of solution in the beaker. Set 
the beaker aside for at least 4 hours or, preiembly, overD!~ght. Filter 
through a No. 4 sintered-silica crucible, and wash the residue with cold 5 
per cent v Iv ammonia solution, ensuring that any precipitate adhering to 
the sides of the beaker and the glass rod is trllnsferred to the crucible. Dry 
the crucible and residue, transfer to a cool muffle furn.ace, slowly raise 
the temperature to 9S0°C, and heat at this temperature for t to 1 hour. 
Allow the crucible to cool hi a desiccator, and weigh. Calculate the 
weight of the precipitate to its equivalent of magnesium by multiplying 
its weight by 0·2184. 

14·2 ATOMIC. ABSORPTION SPECTROPHOTOM~TR'lC METHOD 

14·21 APPARATUS 
Atomic absorption spectrophotometer. 

Magnesium hollow-cathode lamp. 

14·22 REAGENTS 
Hydrochloric acid, 0·5 N. 

Magnesium sulphate standard s9lution-Dissolve 1·013 g n'lagnesium 
sulphate, Mg SO •. 7H.O, in O·S N hydrochloric acid and dilute to 
100 ml with 0·5 N hydrochloric acid. 1 ml:=: 1 mg magnesium. 
Dilute this solution as required. 

Strontium chloride solution-Dissolve 15 g strontium chloride, 
.. SrCI2 .6H.O, in O'S N hydrochloric acid and dilute. to lOO ml with 

0·5 N hydrochloric acid. 

14·23 PROCEDURE 
Set up the instrument using the line at 28S'2 nm. Prepare: from the 

standard magnesium solution a series of s,olutions, in O·S'N hydrochloric 
acid, containing between 0 and 3 ppm magnesium (see Note); Dilute a 
suitable aliquot of the sample solution, prepared in accordance with 
paragraph 11·2, with O·S N hydrochloric acid to produce a standard 
volume of solution containing between o· and 3 ppm' magnesium (see 
Note). Prepare a blank solution from which only the sample: has been 
omitted (see Note). . . 

Spray distilled' water into the flame and zero the instrument. 
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Spray suces-sively, in triplicate, the standard solutions; '~~mple .and 
plank, washing the instrument through with distilled water between each 
spraying. Record the galvanometer deflection, 'or the peak height on the 
r~cdrder i~ a ,recording instrument IS used: .Plot the mean reading 
ohtained Lor e~ch standard solution, against its magnesium, cont~nt. 
Determine the magnesium content' OL the sa'mple and blank solutions 
from, the graph arid from :the difference between them caJculate the 
magnesium content of the sa~ple. If a large number of samples is being 
examined one or more standard ·solutions must be 'respr!tyed ,at intervals 
during the course o.f the analyses. ' . 

. NOTE: If the sample contains phosphate add strontillffi chloride sol-
ution at the rate of 5 ml for each 50 ml of diluted sample solution, before 
adjusting to standard volume. 

15· DETERMINATION OF MANGANESE 

15'· i REAGENTS 
OI:ihoPhosphoric acid, concentrated (d=1'75)., 
Potassium pedodate. 
Potassium permanganate (.~tock manganese solu(ion)~DissoiveO'288 

g potassium permanganate in 100.to 200 rul water; add 5 rol 25 
percent v jvs',ulphuric llicid and dilute with' water to 1 litre at 
~C· " 

Potassium permanganate (standard manganese solution)-Dilute 10 
ml stock solution to 'lOO .rol witjJ. water at 20°C immediately before 
use. 1 .rol: 10 p..g manganese. 

Sulphuric acid, concentrated (d= }-·84). 
: . Sulphuric acid, 25' per. ,cent v/v---'-To 50 rrjl. water cautiously add .25 

ml concentrated sulphuric acid (d= 1·84). Cool anq dilute to 100 
ml. 

15'2 DISSOLUTION OF THE SAMPLE 
Prepare a solutio.n o.f the sample as describ~d in paragraph 11·2. 

15'3 PROCEDURE 
Transfer to. a small beaker a suitable aliquot (cqntainlng not more 

tHan 70 p..g of manganese) of the solution prepared in accordance with 
paragraph ll'~. Evaporate just to dryness at a low heat on a hot-plate, 
cool, add 10 ml water, 1·5 ml ortl1ophosphoric acid and 1·5 ml concen­
trated sulphuric acid. Warm 'until the residue is, dissolved and evaporate 
on the hot-plate at a low heat until the solution just fllmeS. Cool, add 3 
ml watet, warm again and transfer the solution to a glass-stoppered tube 
calibrated, at 10 ml.Wash the beaker with two further 3 ml quantities of 
water, adding these to the conteritsof the tube'. {If 'there is· a precipitate, 
allow the solution to stand and withdraw an aliq]Jot of the clear 
supernatant liquid). Add 0·5 g potassium periodate,adjust the volume of 
the solution to just above the 10 ml mark with water and heat the loosely 
stoppered tube ,in a boiling waterba:th for 30 minlites. COQl, and adjust 
the volume to the mark with water. Carry out a blank 'determination on 

. all the 'reagents used. . ' . , , 

Measure the extinctions ·of the test and blank solutions at a wave~ 
length o.r 526 nm, using' 1 cm cells, with Water' in the comparison cell. 

, ... Read fJ;o'm a previously prepared .calibratidngrap~t11-e hu~be.r of micro_ 
grams o.f manganese correspondmg to the observ.ed extmctlons of the 
test and blank solutiol1s, and 8"9 obtain by, diffe<rence the .. net measure o.f 
manganese iil the sample." . . 
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Establish the calibration graph as follows:-
Measure. amounts of the standard manganese solution 'corresponding 

to 0,10,20, 30,40,50,60,70 fJ.g manganese into a series of glass-stoppered 
tubes calibrated at 10 m!. To each add 1·5 ml orthophospho:r:ic acid and 
1·5 ml concentrated sulphuric acid, and proceed as de.scribe4 above for 
the test solution, commencing at "Add 0·5 g potassium perio4ate .... ". 
Measure the extinctions of the solutions, and construct a graph relating 
the extinctions·.to the: num:ber of micrograms of manganese. 

16· DETERM:rNA.TION OF MOLY~DENUM 

16·1 REAGENTS 

:16·2 

16·3 

Ammont,um 11Jplybdate (sto.ck ,!!olybdenum solution)-Di~solve 1·840 
g ammonium molybdate, (NH.), Mo,02 • .4H20, in water and dilute 
to 1000 ml at 20oe. .. ." 

4mmoni£!m molybdate, (standard molybdenum solution)-Dilute 1 
ml stock solution to ,1000 ,ml with water at '20°C immediately 
before use. 1 ml:=:; 1 fJ.g molybdenum ' 

Ammonium ferrous sulphate solution-Dissolve 4 g ammonjum 
ferrous sulphate in water and dilute to 100 m!. 

Hydrochloric acid, N. 
Hydrochloric acid, 2 N. 
Potassium thio'cyanate soluti~n-:-Diss'olve 40' g po1assi).lm thiocyanate 

in water and dilute to 100 ml . 
, Sodium sulphate, anhydrous. 
,Solvent mixture-Mix equal volumes of carbon tetrachloride and 

, 3-methylbutan-1-ol. 
Stannouschlol1ide solution-Suspend 40 g stannous 'chloride dihydrate 

in 20 ml 6·5 N hydrochloric acid, add water to dissolve and dilute 
to 100 ml. Filter if turbid. " 

DISSOU.iTION OF THE SAMPLE 
Prepare a solution of the sample' as described in paragraph 11·2. 

PROCEDU:RE 
Transfer a suitable aliq-qot of the solution prepared in accordanc,e 

. with paragraph '11·2 to a 125 ml separaHng funnel, adq 1 ml ammonium 
ferrous sulphate solution and suffiqient N hydrochloric aci4, to, bring the 
volume to 50 ml (see Note), then ad4 1 ,ml potassium thiocyanate sol­
ution and mix. Add ,Unl stannous ch.loride solution, and mix again. Add 
exactly 7 ml solvent mixture, sha;ke, vigorously for 2, minutes and allow 
to separate, for 15 minutes. FilteI: the lower, layer, through a 7' cm paper 
into a ,small stoppered tube. ' 

If the lower layer is not bright or if ,filtration is difficult, filter through 
a sm,all suitable column packed with anhydrous sodium sulphate, solid 
stannous chloride and plugged with cotton wool. 

Carry out, a, blank determinatio,n on all the reagents used. 
, , 

Measure the extinction of the test and blank solutions' at a wave-
, , ,,' ,length of 470 rim, using, 1 cm cells with water in the corn,parison cell. 

'" ' Readth~ Iirimbe~ of micro grams :~f molybdenum '~qUiv~lent to the 
observed' extinctions of'the,test and blank solutions from a previously 

" ,', .. prepared calibr~tion graph, and so obtain' the' net measure, of molyb­
," '" , " 'denurh' in the', sample. ' 
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Establish the calibration graph as follows:-
Measure amounts ·of the standard molybdenllm sdlution correspond­

ing to 0, 5,10,15,20,25 ,ugmolybdeimm into a series of 125 ml separating 
fUnnels. Add to each funnel 1 illl ammonium ferrous sulPhate' and 25 ml 
2 N hydrochloric acid, dilute to 50 ml and proceed as for the test sol-

.' uti~n, as described above beginning at "then add 1 ml potassium thio­
cyanate solution and mix": Measure the extinctions of the solutions at a 
wavelength of 470 pm and construct a graph relating extinction to the 
number of micro grams of molybdenum. 

NOTE: The acidity of the final solution must not exceed 1·5 N with 
respect to hydrochloric acid; with mote strongly acid conditi.ons, fading 
of the colour will occur. . 

17' ; DETERMINATION' OF FINENESS 

17'1 METHOD OF SIEVING 

.... 

.. Use the method appropriate to the size of the sieve which is prescribed 
01' declared, or referred to in Schedule 4 . 

17~'} 1 Sieves haviIig apertures of less than }" square 
Thoroughiy mix' the sample and quarter down uiltil a portion of 

about 100 g is obtained. Heat this portion at 100°C UIitil· dry, and thor­
oughly mix. Weigh to the nearest ceI;ltigram about 20 g and transfer to 
the sieve with the lower receiver attached. 'Continue as in paragraph 17·2. 
In the Case of potassic basic slag continue as in ;paragraph 17 ·21. 

17 ·12 Sieves having apertures of i" square or more but' less· than 1" square 
.. ' Oven dry the sample, at 100°C for 24 hqurs, and thoroughly mix. 

Weigh to the nearest centigram about 200' g and' transfer to· the· sieve with 
the lower receiver attached. Continue <is in paragraph: 17'2. 

17 . 13. Sieves having apertures of 1" square or more 
If the sample appears moist or damp, oven dry at 100°C for 24 hours, 

but if the sample appears dry, heatmg is not necessary. Thoroughly mix 
the ~ample and weigh to the nearest centigram about 500g and tJ;"ansfer 
to the sieve with the lower receiver attached. Continue' as in paragJ;.aph 
17:2. -

1.7;2. Shake the sieve for 5 mins., frequently tapping the. side, Disintegrate 
. sOft lumps such as can be caused to crumble by the applicatjon of the 

nbres of a soft brush, taking care that the hard part of the brush does 
not make contact· with the sieve, and that the brush is -'not used to brush 
particles through the sieve, Brush out the powder in the lower receiver 
'and weigh. Replace the receiver and repeat the shaking. aIi<;l tapping 
procedure for 2 mins. Add the powder in the receiver td the first portion 
and weigh. Repeat the process until not more than 40 fig passes through 
the sieve during 2 minutes. 

17·21 Weigj:J. to the nearest centigram 2()g of the dry sample and transfer 
to a 0·5 mm sieve with the lQwer receiver .attached. Shake the. s·ieve for 
5 miimtes, frequently tapping the sides. Disintegrate soft lumps such as 
can be cal,lsed to crumble by the application. of a soft br1,lsh, taking care 
that the. hard part of the brush does not make contact with the sieve, 
and that the brush is not .used .to brush particles through the sieve . 

. Tral1sfer the finer portion from the container into a 500 ml beaker, and 
add 200 ml of previously boiled .water, stir, and then filter through a 
weighed, sinter.edglass crucible .. Thoroughly. wash the. residue with water, 
dry and reweigh <the cruc1ble. Calcula·tethe we1ght of slag iil the mixture 
with a particle size less than 0·5 mm. CA). 
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,Weigh to the nearest centigram 20 g of the dry sample and transfer 
to ~ 500 ml conical flask. Add .200 ml of previously boiled water, and 
shake for 30 minutes. filter through a weighed, sintered' glass crucible, 
wash the residue thoroughly with water, dry and reweigh the .crucible. 
CalcJllate the total weight of slag in the mixture (B). 

Calculate the fineness of the slag by expressing A as a -percentage of 
B. 

17'3 CALCULATION 
Calculate the fine~ess by expressing the weight of the material passing 

through the sieve as a percentage of the weight of the portion of the 
dried, or undried as the case may be, sample taken for sieving, 

NOTE: Where a neutralising value is to be determined, the loss in 
weight on drying at 100°C must be determined and due allowance for 
the moisture made after the determination of neutralising value. 
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SCHEDULE 7 

METHODS OF ANALYSIS, OF FBEDING STUFFS 

(Sections 68(5), 69(5), 70(4); 71(3), 73(1),75(1), 77(4); 78'(6) and 7"9(3) 
and Regulation 14) 

(A "decimal" system has been adopted for the numbering of divisions and sub­
divisions in this Schedule. It 1S explained at the beginning of the Sixth Schedule to 
these Regulations.) '.' " " , 

The main divisions in this Schedule are as follows: ~ 
1. Preparation 'of the sample for analysis, 
2. Determination of moisture. 
3. Determination of oil. 
4. Determination of protein. 
5. Determination of urea nitrogen. 
6. Determination of phosphoric acid. 
7. Determination of fibre. 
8. Determination of sugar. 
9. Determination of salt. 

10. Determination of ash. 
11. Determination of calcium. 
12. Determination of copper. 
13. Determination of magnesium. 

NOTE: References to "water" mean purified water as defined in the British 
Pharmacopoeia. All reagents used should be of analytical quality. 

l' PREPARATION OF SAMPLE FOR ANALYSIS 

With some materials, fine grinding may lead to loss or gain of mois­
ture, and allowance for this must be made. Grinding should be as rapid 
as possible and unnecessary exposure to the atmosphere avoided. Grind­
ing in a laboratory mill is usually quicker than grinding in a mortar 
although the latter is permissible. . 

1'1 If the sample is in a fine condition and passes through a sieve hiving 
apertures of about 1 mm square*l, mix thoroughly and transfer a portion 
of not less than 100 g to a non-corrodible container provided with an 
air-tight closure. 

1'2 If the sample does not wholly pass through a sieve having apertures of 
about 1 mm square*t, and wholly passes through a sieve having aper­
tures from 2 to 3 mm square tt, mix thoroughly and further grind a 
portion of not less than 100 g to pass through a sieve having apertures 
of about 1 mm square*t. Transfer the portion so prepared to a non­
corrodible container provided with an air-tight closure. 

1·3 If the sample is in coarse condition as, for example, pieces of broken 
cake, carefully grind until the whole passes through a sieve havingaper­
tures of from 2 to 3 mm squarett. Mix thoroughly and further grind a 
portion of not less· than WO g to pass through a sieve having apertures 
of about 1 mm square*t.. Transfer the portion so prepared to a non.­
corrodible container provided with an air-tight closure. 

*British Standard Test Sieve, Mesh No. 16 is suitable I Briti~h Sta;ndard for 
tBritish Standard Test Sieve, Mesh Nos. 8, 7 or 6 is suitable r Test Sieves 410: 1962 

tWhere an analysis for copper has to be carried out, a stainless steel sieve should be 
used. (See para. 12·12). 
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1·4 If the sample is appreciably moist or if for any reason the processes of 
grinding and mixing are likely to result in loss or gain of moisture, take 
a sample immediately after the preliminary mixing procedure described 
in paragraph 1'2 or the preliminary grinding and mixing procedure 
described in paragraph 1·3 for the determination of moisture by the 
method described in paragraph 2; Determine also the moisture content in 
the finally prepared sample so that the results of the analysis may be 
corrected to correspond with the sample in its original condition as 
regards mo~sture. 

1·5 If, because of its physical condition, grinding is 'difficult, take it portion 
immediately after the preliminary mixing procedure described in para­
graph 1'2 or the preliminary grinding and' mixing procedure described 
in paragraph 1·3 for the determination of moisture by the method de­
scribed in paragraph 2. Dry the sample .until grinding with an iron 
mortar and pestle, or by other means, enables· the sample to be passed 
completely through a sieve having apertures of about 1 mm square*t. 
Determine also the moisture content in the finally prepared sample so 
that the results of the analysis may be··corrected to correspond with the 
sample in its original condition as regards moisture. 

. . 
1·6 Tr~at by ~l.lly other suitable means materials which cannot conveniently 

be ground or passed through a sieve. 

2' DETERMINATION OF MOISTURE 

Weigh to the nearest mg about 5 g of the sample, heat at 100°C for 
2 to 3 hours, cool in a dessicator and weigh. Reheat for another hour, 
cool and reweigh. If the difference in weight exceeds 10 mg, continue the 
heating and cooling procedure until a weight constant within 2 mg is 
l;lttained. Calculate the total loss of weight as a percentage of the original 
weight and regard as moisture. 

3' DETERMINATION OF OIL 

3'1 REAGENT 
Light petroleum-boiling point 40-60°C. 

3·2 PROCEDURE 

3·211' For feeding stuffs not containing milk powder and/or oil or fat fortified 
milk powder 
Weigh to the nearest mg about 3-5 g of the sample; transfer to an 

extraction apparatus and extract with light petroleum for a period of at 
least 4 hours. Transfer the residue of. the feeding stuff from the extraction 
appani.tlls to a small mortar, grind lightly and return it to the extraction 
apparatus. Wash out the mortar with a small quantity of light petroleum 
and add the washings to the contents of the extraction flaSK. Continue 
the extraction for at least another hour. The extract should be clear but 

. if seen to include insoluble matter, pour it through a filter paper·or cotton 
wool plug into another weighed flask; wash the extraction flask and the 
filter twice. with light petroleum and add the washings to the contents of 
the second' weighed flask. Remove the bulk of the solvent from the flask, 
dry at 100°C for 2 hours, cool and weigh. Reheat at 100cC .for 30 min­
utes; cool and again weigh. This'second weight should not differ by more 
than 1 or 2 mg from the first weight. Regard this. light petrol~um extract 
as oil. 

*British Standard Test Sieve, Mesh No. 16 is suitable (British Standard f<>r Text 
Sieves 410: 1962). . 

:pWhere an analysis f<>r copper has to be carned <>ut, a stainless steel sieve should 
be used. (See para. 12'12). 



2944 Agric.ulture No. 494 

Where a sample is presumed to have an oil content in excess of 10 
per cent or where there is reason to believe that the whole of the oil will 
not be removed from the feeding stuff in a 5' hours extraction, place a 
fresh flask on the extraction apparatus and continue the extraction with 
a fresh quantity of light petroleum for at least a further hour. Filter and 
wash into a second weighed flask; dry and weigh as described in the pre­
ceding paragraph. 

3 ·22 For milk powders, including oil or fat fortified milk powders, and feeding 
stuffs containing milk powder and/or oil or fat fortified milk powder. 

3·221 REAGENTS 
Ammonia solution (d=0·88). 
Diethyl ether, peroxide free. 
IndustrilJI methylated .spirit, 95 per cent v/v. 
Light petroleum, boiling range 40-60°C. 

3·222. .PROCEDURE 
Weigh, to the nearest 0·2 mg, 1-1·1 g of the feeding stuff and transfer 

to a fat extraction tube* provided with a glass stopper and siphon tube. 

Add 9 ml water, temperature 60-70°C, stopper the tube and shake 
vigorously until the sample is uniformly suspended. Cool to room 
temperature, add 1·5 ml ammonia solution, stopper and shake thoroughly. 
Add 10 ml ethanol, using some to rinse the stopper and coUect the wash­
iIigs in the extraction tube. Stopper the tube and shake thoroughly. Add 
25 m! diethyl- ether, using· sOine to wash the stopper as before, stopper the 
tube and shake vigorously for 90 seconds. Cool the tube and remove the 
stopper cautiously so as to avoid loss of contents. Add 25 ml light petro­
leum, washing the stopper as bed'ore, stopper the tube and shake ;vigor­
ously for 90 seconds. Allow to stand for 15 minutes, or until the solvent 
layer separates cleanly. Remove the stopper, insert a siphon tube and 
trans.fer the ethereal layer to a flask. Raise the siphon and, before remov­
ing it from the tube, wash it down with 15 ml of diethyl ether. Remove 
the siphon tube and rinse the tip with ether, collecting the rinsings in the 
flask. Add 1 ml ethanol to the tube, stopper, shake vigorously for 90 
seconds, cool, remove the stopper, add 15 ml light petroleum and again 
shake for 90 seconds·. Allow to stand for 15 minutes or until the lay'er 
separates cleanly, fit the siphon tube and remove the solvent layer to 
the flask as before. 

Carry out a third extraction with 15 ml diethyi ether followed by 15 
ml light petroleum in the same way, collecting the solvent in the flask. 
Remove the solv~nt from the flask by evaporation and dry the flask lyihg 
on its side at 100°C for 2 hours; cool in a dessicator and weigh. Reheat at 
100oe: for 30 minutes, cool and weigh. The second weight should not 
differ by more than 2 mg from the first weight. Add about 20 ml light 
petroleum to the flask and swirl gently to disSlolve the oil, warming if 
necessary. Allow any residue to settle, then decant the supernatant solution 
taking care to retain any insoluble residue. Add another 20 ml light 
petroleum, swirl cautiously and decant as before. Repeaf with further 
small quantities of light petroleum. until all the oil has been removed 
from the flask. Reheat -the flask, ly.ing on its side, at 1000e for 1 hour, 
allow to cool and weigh. Record the difference in weights as 1;he weight 
of oil. 

*British Standard 1743: 1968, fig 1 is suitable. 
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DETERMINATION OF PROTEIN 
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Ascertain the percentage of nitrogen by the method described in para­
graph 4'3, and calculate the percentage of protein by multiplying the 
result by .6,25. 

4'1 NITROGEN 

4'2 REAGENTS 
Methyl red indicator solution-Dissolve 0·025 g methyl red in 5 ml 90 

per cent industrial methylated spirit with the aid of 0·5 ml 0·1 N 
sodium hydroxide solution. Dilute to 250 ml with 50 per cent 
industrial methylated spirit. If desired a screened methyl red in­
dicator. may be used. 

Mercuric oxide. 
Paraffin wax. 
Sodium hydroxide, 0·2 N-carbonate free. 
Sodium hydroxide solution, 50 per cent w / v-Dissolve 500 g sodium 

hydroxide in water and dilute to 1 litre. .. 
Sodium sulphate or potassium sulphate-anhydrous. 
Sodium thiosulphate. 
Sucrase. 
Sulphuric acid, concentrated (d= l'84)~nitrogen free. 
Sulphuric acid, (or hydrochloric acid), 0·2 N. 

4'3 PROCEDURE· 

5· 

95 

Weigh to the nearest mg about 2 g of the sample (or such an amount 
as shall contain not more than 250 mg nitrogen) and transfer to a Kjel­
dahl flask. Add 25 ,rol concentrated sulphuric acid, approximately O· 5 g 
mercuric oxide, and 10 g anhydrous slodium sulphate or potassium sul­
phate. Heat gently over a small flame until frothing ceases and the liquid 
is practically colourless. Continue to heat for a further 2 hours. Avoid 
local overheating. If frothing is excessive, add about 0·5 g paraffin wax. 

Dissolve the coqled digest in water, and make up to· a total volume 
of about 250 ml. Taking precautions against loss of ammonia, add 
sufficient 50 per cent sodium hydroxide solution to neutralise the acid 
and 10 ml in excess; then add 5 g sodium thiosulphate, mix well and 
connect immediately to a distillation apparatus. Distil into an appropri­
ate volume of 0·2 N acid, controlling the rate of distillation so that not 
less than 150 rol distil in 30 minutes. Titrate the excess· of acid with 0·2 
N sodium hydroxide solution, using methyl red solution as an indicator. 
Carry out a blank test on the reagents using 2 g sucrose in place of the 
sample. Express the result in terms of nitrogen. 1 ml 0·2.N acid=0'0028 g 
nitrogen. 

NOTE: Where there is reason to suspect that the sample contains 
nitrogen in the form of ammoniacal, Initrate or urea nitrogen the 
appropriate determination should be made as described in paragraph 
3'52, 3'53, 3·6 or 3'7 of Schedule 6 or paragraph 5 of this Schedule, and 
the amount so obtained deducted from the total nitrogen content. In 
the case of compound feeding stuffs containing urea, the deduction of 
the nitrogen content of urea is unnecessary for the calculation of the 
protein content. 

DETERMINATION OF UREA NITROGEN 
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5·1 REAGENTS 
Activated charcoal. 
Carrez solution 1-Dis~0Ive 21'9 g zinc acetate dihydtl;J,te in water, 

and 3 ml glacial acetic acid and dilute to 100 ml with water. 
Carrez solution 2-Dissolve 10·6 g potassium ferrocyanide in water 

and dilute to 100 inl. 
4-Dimethylaminobenzaldehyde solution-Dissolve'2 g 4-dimethyl­

aminobenzaldehyde in 10 ml concentrated hydrochloric acid and 
dilute to 100 ml with propan-2-0l. 

Hydroch.loric acid, 0·02 N. 
Sodium acetate solution-Dissolve 136 g sodium acetate 

(CH3COONa.3H.0) in water and dilute to 1 litre. 
Urea standiard solution-Dissolve 1 g urea in water and dilute to 100 

ml. 

5'2 PROCEDURE 
Weigh to the nearest mg about 5 g of the sample (or such an amount 

as shall contain, not more than 250 mg urea) and transfer to a 250 ml 
volumetric flask. Add 150 ml 0·02 N hydrochloric acid, shake for 30 
minutes then add 10 ml sodium acetate solution and mix well. Add 1 g 
activated charcoal (see Note) to the flask and shake well, and stand for 
a further 15 minutes. Add 5 ml Carrez solution 1, followed by 5 ml 
Carrez solution 2, mixing well between additions. Dilute to volume with 
water and mix well. Filter a portion through a suitable drY filter paper 
into a clean dry 250, ml beaker. Transfer a 10 ml aliquot of the filtrate to 
a 50 ml flask, add 10·0 ml 4-dimethylaminobenzaldehyde solution, dilute 
to 50 ml with water, mix well and allow to stand for 10 minutes. Deter­
mine the extinction of the solution at 435 nm using a 1 cm cell against 
a blank of 10 ml 4-dimethylaminobenzaldehyde reagent diluted to 50 ml 
with water. Cal~;ulate the urea content of the s~mple by reference to a 
calibration graph prepared at the same time as the test sample. (mg urea 
X 0·4665=mg urea nitrogen). 

Establish the calibration graph as follows:-

Measure amounts of standard urea solution corresponding to 50,,100, 
150, 200 and 250 mg of urea into a series of 250 ml volumetric flasks and 
proceed as described above commencing at "Add 150 ml 0·02 N hydro­
chloric acid, .. ' .". Measure the extinctions of the solutions, and construct 
a graph relating the ex'l:inctions to the miIIigrams of urea. ' , 

NOTE: If the sample is highly coloured due to the presence of mol­
asses the proportion of activated charcoal must be increased up to 5 g. 
The final solution after filtering should be colourless. 

DETERMINATION OF PHOSPHORIC ACID 

For the purposes of the Agriculture Act 1970, Part IV, "phosphoric 
acid" means P 20' (molecular weight 142'04). 

Phosphoric acid may be determined by the' quinolinium phospho­
molybdate method o'r, alternately, by the spectrophotometric (vanadium 
phosphomolybdate) method. 

The quinolinium phosphomolybdate method depends, on the precip­
itation of quinolinium 'pho,sphomoly,b'date under carefully controlledl 
conditions. The spectrophotometric method compa.res the, amount of 
light transmitted by the solutio~ to that by a solution Of known phos­
phoric acid content. 

6'1 QUINOLINIUM PHOSPHOMOLYBDATE METHOD 



No. 494 Agricuiture 2947 

6·11 REAGENTS 
Calcium oxide-finely ground. 
Citric-molybdic acid solution-Stir 54 g molybdenum trioxide (Mo03) 

with 200 ml water; add 11 g sodium hydroxide and stir the mix­
ture whilst heating to boiling point until the molybdenum trioxide 
dissolves. Dissolve 60 g citric acid in about 250 to 300 ml water 
and add 140 ml concentrated hydrochloric acid. Pour the molyb­
date solution into the acid solution, which is stirred throughout the 
addition. Then cool and, if necessary, filter the solution through a . 
paper pulp pad. Dilute the so'lution to 1 litre. If the solution is 
slightly green or blue -in' colour, add drop wise a dilute (0·5 or 1·0 
per cent) solution of potassium bromate until the colour is dis­
charged. This reagent should be kept in the dark. 

Hydrochloric acid, concentrated (d=1·18). 
Hydrochloric acid, 25 per cent vI v-Dilute 25 ml concentrated hydro-

chloric acid with water to 100 ml. 
Hydrochloric acid, 0·5· N. 
Hydrochloric acid, 0·1 N. 
Indicator solution-Mix 3 volumes of thymol blue solution and 2 

volumes of phenolphthalein solution prepared as follows:...i-. 
Thymol blue solution-Dissolve 0·25 g thymol blue in 5·5 m) 

0·1 N sodium hydroxide solution and 125 ml industrial methylated 
spirit. Dilute with water to 250 ml. 

Phenolphthalein solution-Dissolve 0·25 g phenolphthalein in 
150 ml industrial methylated spirit and dilute with water to 250 
m!. . 

Nitric acid, concentrated (d=1·42). 
Quinoline soiution'-Measure 60 ml concentrated hydrochloric acid 

and. 300 to 400 ml water into a 1 litre beaker and warm to 70-
80°C. Pour 50 ml quinoline in a thin stream into the diluted acid, 
whilst stirring. When the quinoline has dissolved, cool the solution, 
dilute to 1 litre and, if necessary, filter through it paper pulp filter. 

Sodium hydroxide, 5 N. 
Sodium hydroxide, 0·5 lV-cal'bonate free. 
Sodium hydroxide, 0·1 N-carbonate free. 
Surface active agent--O·5 per cent solution of sodium dodecylben. 

zenesulphonate is suitable. 

6·12 DISSOLUTION OF THE SAMPLE 
Weigh to the nearest mg about 5 g of the sample into a capsule or 

dish; add 1 g calcium oxide, mix well and thoroughly wet with a little 
water. Dry the mixture and incinerate at a temperature not exceeding 
500°C until completely charred. Cool, transfer the contents of the capsule 
or dish to a 250 ml beaker and add 10 ml water; then add slowly 12 m] 
concentrated hydrochloric acid, taking suitable precautions to avoid loss 
by efferv~cence, and finally 5 m! concentrated nitric acid. Heat to incip­
ient boiling and keep at this temperature for 10 minutes. Dilute with 
a,bout 10 mI water, filter, transd'er the insoluble matter to the filter paper 
with a minimum amount of water and wash twice with small volumes of 
water. Then transfer the filter paper and insoluble matter to the original 
capsule or dish and incinerate until all the carbon is destroyed. wmbine 
the ash with the filtrate and heat to boiling point. Cool, tr;lnsfer to a 250 
ml volumetric flask, dilute to the mark, mix well and filter. Discard the 
first 10 or 20 ml of the filtrate. . 
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6·13 PROCEDURE 
Transfer a volume of the filtrate prepared according to paragraph 

6'12 containing less than 70 mg phosphoric acid and preferably about 
50 'mg, to a 500 ml stoppered conical flask marked at 150 rol. Dilute the 
solution with water to 100 ml and add 5 N sodium hydroxide solution 
until a faint permanent turbidity or precipitate' is formed. Dissolve th~ 
precipitate by the drop wise addition of 25 per cent hydrochloric acid, 
but avoid an excess. 

Dilute to 150 ml, add 50 ml of the citric-molybdic acid solution, heat 
the solution to incipient ebullition, maintain it at this temperature for 3 
minutes and then bring it to the boiling point. From a burette slowly 
add 25 ml of the quinoline solution with constant swirling throughout, 
the first few ml being added drop wise, the ;re~t in a slow stream. Keep 
the solution gently boiling during the addition. Immerse the flask in 
boiling water for 5 minutes, then cool it to' 15°C in running water. 

Filter with suction the contents of the flask on a paper pulp pad, and 
wash the flask, precipitate and filter with succesive small washes of cold 
water until they are free from acid. Transfer the filter pad and precipitate 
to the original flask, rinse the funnel with water and collect the rinsings 
in the flask. If necessary, wipe the funnel with a small piece of damp 
filter paper to ensure complete removal of the precipitate, and place the 
paper in the flask. Add water to a total of about but not exceeding 100 
ml. Stopper the flask and shake it vigorously until the pulp and precip­
itate are completely dispersed. 

Remove the stopper and wash it with water, returning the washings 
to the flask. Add a measured volume of 0·5 N sodium hydroxide solution 
sufficient to dissolve the precipitate and leave a few ml in excess. Shake 
the flask vigorously until all the precipitate dissolves. (To facilitate the 
dispersal of the precipitate after addition of 0·5 N sodium hydroxide 
solution, a few drops of the surface active agent may be added if 
necessary.) Add 0·5-1·0 ml of the indicator solution, and titrate the 
excess of sodium hydroxide with the 0·5 N hydrochloric acid until the 
indicator changes from violet to green-blue and then very sharply to 
yellow at the end point. Deduct the number of ml of 0·5 N hydrochloric 
acid used from the number of ml 0·5 N sodium hydroxide to ascertain 
the volume of 0·5 N sodium hydroxide equivalent to the phosphoric acid. 

Carry out a blank determination on all the reagents, omitting orily 
the sample, and using 0·1 N standard alkali and acid instead of 0·5 N for 
the titration. Calculate the blank in terms of 0·5 N alkali and subtract it 
from the original result. 

Calculate the amount of phosphoric acid in the portion taken for 
analysis from the factor 1'0 ml 0·5 N sodium hydroxide::1'366 mg P2 0 •. 

6·2 SPECTROPHOTOMETRIC (VANADIUM PHOSPHOMOLYBDATE) 
METHOD 

6·21 REAGENTS 
Calcium oxide-finely ground. 
Hydrochloric acid, concentrated (d=I·18). 
Nitric acid, concentrated (d= 1'42). 
Potassium dihydrogen phosphate solution (stock phosphate solution) 

-Dissolve in water 1·917 g potassium dihydrogen phosphate pre­
viously dried at 105°C for 1 hour and dilute to 1 litre. 

Potassium dihydrogen phosphate solution (standard phosphate sol­
uNon)-Dilute 50 mI stock solution to 250 ml with water. 1 ml:: 
0·2 mg phosphoric acid (P20.). , 

Vanado-molybdate reagent-Dissolve separately 20 g ammonium 
molybdate and 1 g ammonium vanadate in water, mix, acidify 
with 140 ml concentrated nitric acid and dilute to 1 litre. 
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6'22 DISSOLUTION OF THE SAMPLE 
Weigh to the nearest mg about 5 g of the sample into a capsule or 

dish; add 1 gcalcium oxide, mix well and thoroughly wet with a little 
water. Dry the mixture and incinerate at a temperature not exceding 
500°C until completely charred. Cool, transfer the contents of the capsule 
or dish to a 250 ml beaker and add 10 ml water; then add slowly 12 ml 
concentrated hydrochloric acid, taking suitable precautions to avoid loss 
by effervescence, .and finally 5 ml of concentrated nitric acid. Heat to 
incipient boiling ap.d keep at this temperature for 10 minutes. Dilute with 
about 10 ml of wl;1.ter, filter, transfer the insoluble matter to the filter 
paper with a minimum amount of water and wash twice with small 
volumes of water. Then transfer the filter paper and insoluble matter 
to the original capsule or dish and incinerate until all the carbon is 
destroyed. Combine the ash with the filtrate and heat to boiling point. 
Cool, transfer to a 250 ml volumetric flask, dilute to the mark, mix well 
and filter. Discard the first 10 or 20 ml of the filtrate. 

6·23 PROCEDURE 

6'231 Standardisation of instrument 
From a burette measure into a series of 100 ml volumetric flasks 25'0, 

26'0,27'0,28'0,29·0,.30'0 and 31·0 ml of the standard phosphate solution 
(Le. 5'0, 5'2, 5'4, 5'6, 5'8, 6·0 and 6'2 mg phosphoric acid). Add 25 ml of 
the vanado-molybdate reagent to each flask and dilute to 100 ml with 
water making sure that the temperature of the reagent and the dilution 
water is 20oe. Shake and allow to stand for 10 minutes. 

Set the spectrophotometer to the correct wavelength, circa 420 nm, 
fill two 1 cm cells with the 5·0 rng solution and check the extinction of 
the cells. If there is, a small difference, select the cell with the smaller 
reading as the standard reference cell. 

Determine the apparent extinction at 20°C (corrected for cell differ­
ences) of the 5·2, 5'4, 5'6, 5'8, 6·0 and 6'2 mg phosphoric acid solutions 
referred to the 5·0 mg phosphoric acid solution as standard. 

Plot a calibration graph of scale readings against known phosphoric 
acid content. 

6·232 AnalySris of sample 
Successively dilute a portion of the solution prepared according to 

paragraph 6'22 so that the final volume of about 25 ml contains between 
5·5 and 6·2 mg phosphoric acid, taking care that the dilution water is 
at a temperature of 20°C. 

Transfer this final volume to a 100 ml volurnetricflask, add 25 ml of 
the Vanado-molybdate reagent (at a temperature of 20°C), dilute to the 
mark, mix, and allow to stand for 10 minutes. At the same time transfer 
25 m! of the standard phosphate solution (at 20°C) into a second 100 ml 
vohimetric flask. Add 25 m! of the vanado-molybdate reagent (at 20°C), 
dilute to the mark, mix and allow to stand for 10 minutes. 

Measure the difference in extinction at 20°C between the two solutions 
and estimate the phosphoric acid content of the volume of the unknown 
solution from the calibration graph. 

Calculate the phosphoric acid· content of the sample from known 
dilution factors and the weight of the sample. 

NOTE: Prepare a fresh reference standard for each series of readings 
on the instrtun,ent. 
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7' DETERMINATION -OF FIBRE 

H REAGENTS 
Alcohol~industrial methylated spirit. 
Diethyl ether. 
Hydrochloric acid, 1 per cent v/v-Dilute 10 ml cencentrated hydre­

chleric acid with water to. 1 litre. 
Light petroleum~beiling peint 40-60°C. 
Sodium hydroxide, 0'313 N-This selution must be free er nearly free 

frem sedium carbenate. . 
Sulphuric acid, 0·255 N. 

7'2 PROCEDURE 
Weigh to. the nearest mg abeut 2'7 to. 3-0g ef the. sample, transfer to 

an extractien apparatus and extract with light petreleum. Alternatively, 
extract with the light petreleum by stirring, settling and decanting three 
times. Air dry the extracted s.ample and transfer to. a dry 1000 ml cenical 
flask (see Nete). Add 200 ml 0-255 N sulphuric acid measured at erdinary 
temperature and brought to. beiling peint, the first 30 er 40 ml being used 
to. disperse the sample, and heat to. beiling peint within ene minute; --An 
apprepriate amount of anti-foaming agent may be added if necessary. 
Beil gently fer exactly 30 minutes, maintaining a constant velume and 
rotating the flasik every few minutes in erder to. mix the centents and 
remeve particles frem the sides. 

Meantime prepare a Buchner funnel fitted with a perferated plate by 
adjusting a piece of cut cetten cleth or filter paper to. cever the holes in 
the plate se as to. serVe as a suppert for a circular piece of suitable filter 
paper. Peur beiling water into the funnel, allew to. remain until the 
funnel is het and then drain by applying suction. Care should be taken 
to. ensure that the filter paper used is of such quality that it does net 
release any paper fibre during this and subsequent washings. 

At the end of the 30 minutes beiling peried, allow the acid mixture to. 
stand for 1 minute and then peur immediately into. a shallow layer ef hot 
water under gentle suction in the prepared f~el. Adjust the' suctien se 
that the filtratien of the bulk of the 200 ml is cempleted within 10 min­
utes. Repeat the determinatien if this time is exceeded. 

Wash the inseluble matter with beiling water until the washings are 
free frem acid; then wash back into. the eriginal flask by mean~' .Qf: a 
wash bottle containing 200 ml 0-313 N sedium hydroxide selutien meas­
ured at ordinary temperature and breught to beiling peint. Beil for 30 
minutes with the s,ame precautiens as these used in the earlier boiling and 
treatment. Allew to stand fer 1 minute and then filter immediately through 
a suitable filter paper. Transfer the whole ef the insoluble material to. the 
filter paper by means ef beiling water, wash first with beiling water then 
with 1 per cent hydrechleric acid, and finally with beiling water until free 
from acid. Then wash twice with alcohel and three times with ether. 
Transfer the inseluble matter to a dried weighed ashless filter paper and 
dry at 100°C to a censtant weight. Incinerate the paper and centents to. 
an ash at a dull red heat. Subtract the weight ef the ash frem the increase 
of weight en a paper due to the insoluble material, and repert the" differ­
ence as fibre. 

NOTE: In the -event ef the sample centaining 3 per cent 0.1' mere of 
calcium carbonate (chalk er limestone fleur), it will be necessary to. 
rem eve the calcium carbenate befere digesting the sample with acid. This 
can be dene at the stage in the precedure when the portien taken for 
analysis has ben extracted with light petroleum. The eriginal weight ta.ken 
fer the determinatien sheuld be such thatth~ actual ameunt ef feeding 
stuff free frem calcium carbenate is between 2·7and·3·0 g; -
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8· 

Transfer the air-dried extracted sample to a 1000 ml conical flask, 
add a quantity of 1 per cent hydrochloric acid more than sufficient to 
neutralise the calcium carbonate present and stir well. Allow to settle, 
decant off the supernatant liquid through a filter and wash the residue 
twice by decantation with water, passing the washings through the filter. 
Allow the residue and the filter to drain thoroughly. Bring 200 ml 0·255 
N sulphuric acid (measured at ordinary temperature) to boiling point and 
use a portion of this to wash any particles on the filter back into the 
flask. Add the ,remainder of the acid to the flask and heat to boiling point 
within 1 minute. Continue the determination· as described in paragraph 
7·2. 

DETERMINATION OF SUGAR 

For the purposes of the Agriculture Act 1970, Pa.rt IV, "sugar" means 
total reducing sugars after inversion expressed as sucrose. 

Declarations of sugar are ,required only in respect of molasses, treacle, 
molasses feeds and molassed beet pulp. It is Aecessary, therefore, as the 
first procedure, to "clean" the sugar from impurities, or.from its absorb­
ent body. The total reducing 5'ugar content is then determined after 
inversion of the sucrose. 

IH REAGENTS 
Fehling's so,zution~Mix equal volumes of a solution of copper sul-

phate and a solution of sodium potassium tartrate prepared as follows:­
Copper -sulphate solution-Dissolve 69·28 g copper sulphate 
(CuSO • .5H20) in water and dilute to 1 litre. 
Sodium potassium tartrate solution-Dissolve 346 g sodium pot­
assium tartrate and 100 g sodium hydroxide in water and dilute 
to 1 litre. 

Nom: The strength of -the Fehling's solution shoyld be such 
that 10 ml is equivalent to 0·0525 g invert sugar. It should be 
checked by titrating with a solution of pure sucrose (inverted 
by the procedure described in the Note following paragraph 8'223) 
using the procedure described in paragraph 8'223. 

Hydrochloric acid, N. 
Methylene blue solution-Dissolve 2·5 g methylene blue in water and 

dilute to 250 ml. 
Phenolphthalein indicator solution-Dissolve 0'25 g phenolphthalein 

it:! 150 ml industrial methylated spirit and dilute with water to 250 
ml. 

Potassium ferrocyanide solution~Dissolve 106 g potassium ferro­
. cyanide in water and dilute to 1 litre. 

Potassium oxalate solution-Dissolve 50 g pota~sium oxalate in water 
and dilute to 1 litre. 

Sodium hydroxide, 10 per cent w/v-Dissolve 100 g sodium hyd­
roxide in water and dilute to 1 litre. 

Zinc acetate solution-Dissolve 219 g zinc acetate and 30 ml glacial . 
acetic acid in water and dilute to 1 litre. 

8;21 PREPARATI0N OF THE SAMPLE 
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8· 211 When the snbstance is in solid form 

8·212 

8·22 

8'221 

8·222 

Weigh to the nearest centigram about 10 g of the sample or a suffic­
ient quantity to contain about 2 g sugar. Grind in a mortar with hot water 
(temperature not to exceed 60°C) and transfer to a 500 ml volumetric 
flask using in all about 400 ml water. Shake the flask at intel,"vals during 
30 minutes. Add 5 mlpotassium oxalate solution to the contents of the 
flask, followed by 5 ml zinc acetate solution; mix well and then add 5 ml 
potassium ferrocyanide solution, make up with water to 500 ml <!-t the 
correct temperature, mix well and ·filter. Determine the sugar in 100 ml 
of the filtrate by the method described in paragraph 8·22. 

When the substance is in liquid form 
Weigh to the nearest mg about 5 g of the sample and wash with water 

into a 250 rol volumetric flask using about 200 ml water. To clear the 
siOlution add 5 ml zinc acetate solution. Mix, then add 5 ml potassium 
ferrocY<.lnide solution, again mix, dilute to 250 ml, mix and fi,lter. Deter­
mine the sugar in 25 ml of the filtrate by the method described. in 
paragraph 8'22.' 

DETERMINATION OF THE SUGAR CONTENT 

Transfer the measured volume of filtrate obtained as described in 
paragraph 8·211 or paragraph 8·212 to a 300 ml beaker, add .IS ml N 
hydrochloric acid, dilute to 150 ml with water, cover with a watch glass 
and heat to boiling point. Continue to boil for 2 minutes, cool, ad<;l 2 or 
3 drops of phenolphthalein indicator solution, just neutralise with 10 per 
cent sodium hydroxide solution, transfer to a 200 ml volumetric .flask and 
dilute to 200 ml. Filter if necessary. 

PRELIMINARY ESTIMATION 
(This estimation is usually necessary where the percentage of sugar 

is unknown.)-Transfer exactly io ml Fehling's solution to a 250 ml 
conical flask and add 20 ml water. Add from a burette approximately 
10 ml of the filtrate prepared as described in paragraph 8'221, heat to 
boiling point and boil briskly for 1 minute. Add 3 drops of methylene 
blue solution and titrate from the burette at the rate of 1 ml per 15 
seconds until the blue colour is discharged, the contents' of the flask being 
kept boiling throughout the titration. Note the total number of ml 
required and call this X ml. This titration should not be outside the 
range of 15-40 ml otherwise the determination should be repeate(l using 
a more appropriate volume of the filtrate. 

8·223 EXACT. DETERMINATION 
To 10 ml Fehling's solution in a 250 ml conical flask add from a 

burette (X-I) ml of the filtrate prepared as described in paragraph 8'221, 
together with sufficient water to make a total volume of 60 m!. Heat to 
boiling point, boil briskly for It minutes and add 3 drops of methylene 
blue solution. Titrate from the burette at the rate of approximately 0·25 
ml per 15 seconds until the blue colour is discharged,. the contents of the 
flask being kept boiling briskly throughout the titration which must not 
take more than It mim,ltes. Then the total number of ml used in the 
determination .equals the sugar equivalent of 10 ml Fehling's solution. 

10 ml Fehling's solution=O·0525 g invert sugar 
Not more than 1 ml of filtrate should be required for the completion 

of the titration. If more than 1 ml is required, then the determination 
should be repeated using a more closely calculated volume of filtrate 
for the original addition. The time taken from the initial boiling poillt 
until the end of the titration should be about 3 minutes. If this time is 
exceeded by more than about 20 seconds, the titration should be repeated. 
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Th~ total copper red~cing power should be calculated as' invert sugar 
and diminished by 1/20th to give the sugar. 

NOTE: The Fehling's solution may be standardised as follows:­

Dissolve '2·375 g silcrose (dried at 100°C) in about 100 ml water in a 
300 ml beaker, add 15 ml N hydrochloric acid and sufficient water to 
give a volume of 150 m!. Heat to boiling point, boil for 2 minutes, cool, 
add 2 or 3 drops of phenolphthalein solution, just neutralise with 10 per 
cent sodium hydroxide solution, transfer to a 500 ml volumetJ;ic flask and 
dilute to 500 mt Then follow the procedure.described in paragraph 8'223. 

1 ml of this solution=0'00475 g sucrose=0'005 g invert sugar, i.e. 10 
ml Fehling's solution=10·5 ml of this standard invert sugar solution. 

9· DETERMINATION OF SALT 

'9·1 REAGENT 
Calcium oxide~finely ground-This reagent must bdtee·ftomchloride. 

9·2 PROCEDURE 

10· 

11' 

Weigh to the nearest mg about 5 g of the sample, mix with 1 g calCium 
oxide and wet with water to a thick paste. Dry the mixture, grind to a 
fine powder and' heat to a temperature not exceeding 500°C until all"the 
organic matter has been thoroughly charred. Extract the residue with 
repeated portions of hot water,. filter, cool the filtrate and dilute to 250 mI 
in- a. volumetric flask. Determine the chloride in an aliquot part of the 
filtrate and express the. result in term!)· of sodium chloride (NaCl). 

DETERMINATION OF ASH 

Weigh to the nearest mg from 2 to 5 g of the sample, incinerate at a 
temperature not exceeding 500 0 G until the carbon has been destroyed. 
Cool, weigh and regard as ash. 

DETERMINATION OF CALCIUM 

Calcjum may be determined by the oxalate method or, alternatively, 
by the atomic. absorption spectrophotometric. method, 

11·1 OXALATE METHOD 

11·11 REAGENTS 

9$A 

Ammonia solution, 2 per cent v/v-Dilute 20 ml concentrated. 
ammonia solution (d=0'88) with water to 1 litre; 

Ammonium acetate solution-Dissolve 500 g. ammonium acetate in 
500 ml water. 

Ammonium oxalate solution-saturated aqueous- solution. 
Bromocreso' green indicator solution-Dissolve 0,05 g bromocresol 

green in 20 ml ethanol- and dilute with. water to 100 m!. 
Citric acid-monohydrate. 
Hydrochlor.ic acid, 50 per cent v/v-Dilute 50'ml concentrated hydro-

chloric acid (d=H8) with water to 100 ml. . 
PotasSium permanganate; 0'1 N. 
Sulphuric acid, 20 per cent v / v-Cautiously add tOO' ml concentrated 

sulphur.lc acid (d=1'84)to 400 mI water; and, whil~ hot, add b'l N 
potassium permanganate- drop by drop until. a faint pink colour 
persists •. 
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11·12 DISSOLUTION OF THE SAMPLE 
Weigh to the nearest mg, 5 g of the sample into a platinum or s,ilica 

basin and incinerate at a temperature not eXGeeding 500°C until all the 
organic matter has been destroyed. Allow to cool, moisten the ash with 
water and cautiously add 10 ml 50 per cent v Iv hydrochloric acid, avoid­
ing loss by use of a cover glass. Wash the cover glass with water, adding 
the washings to the basin and evaporate to dryness. Continue heating for 
at least one hour to dehydrate any silica which may be present. Cool, add 
20 ml water and 10 rol 50 per cent v Iv hydrochloric acid, bring to the 
boil and filter into a 250 ml volumetric flask. Wash the basin and filter 
with hot water collecting the washings in the flask. Cool, make up to 
volume and mix. 

11-13 PROCEDURE 
Transfer an aliquot of the filtrate, containing about 40 mg Ca, to· a 

400 ml beaker and add water to make the volume approximately 150 ml. 
Add sufficient bromocresol green indicator, 1-2 g citric acid, and 
ammonium acetate solution drop by drop until the colour changes. to 
yellow-green (pH4·0). Bring the solution to the boil and while boiling, 
slowly add with stirring 20 ml boiling ammonium oxalate solution. Digest 
the mixture at boiling point for 15 minutes, allow to cool and stand for 
at least 4 hours. Decant the supernatant liquid through a sintered glass 
crucible (porosity 4). Wash down the sides of the beaker with hot water, 
stir up the calcium oxalate precipitate and allow to settle. Decant the 
supernatant liquid through the sintered glass crucible. Transfer the pre­
cipitate to the sintered glass crucible with 2 per cent v Iv ammonia solution 
and wash the beaker and crucible with 2 per cent v Iv ammonia solution 
until the washings are free from chloride. Remove the crucible and 
carefully rinse the outs;ide with water, discarding the rinsings. Transfer 
the bulk of the precipitate to the original beaker and wash the remainder 
through with hot 20 per cent v/v sulphuric acid, adding the washings to 
the beaker. Add 70-80 ml boiling water and mix to dissolve the precip­
itate. Heat the contents to 75-80°C and titrate with 0'1 N potassium 
permanganate until a faint pink colour persists for 30 seconds, transferr­
ing the crucible to the beaker towards the end of the titration. 

1 ml 0·1 N KMnO.=2·0 mg calcium. 

11·2 ATOMIC ABSORPTION SPECTROPHOTOMETRIC METHOD 

11·21 APPARATUS 
Atomic absorption spectrophotometer 
Calcium hollow-cathode lamp 

11'22 REAGENTS 
Calcium stock solution-Dry calcium carbonate at 105°C for 1 hour. 

Transfer 2·497 g into a 1 litre volumetric flask using approximately 
100 ml water. Add slowly with swirling 60 ml N hydrochloric acid. 
When all the calcium carbonate has dis.solved, dilute to 1 litre 
with water. 1 ml= 1 mg calcium. 

Calcium dilute solution-Dilute 20 ml calcium stock solution to 200 
ml. 1 ml=100j.lg calcium. 

Calcium working standard ~jolutions-Add 10 ml releasing agent to 
each of six 100 ml volumetric flasks. Measure 0, 3, 6, 9, 12, 15 ml 
dilute calcium solution (1 ml=lOO j.lg calcium) into the flasks and 
dilute to 100 ml with water. The flasks contain 0, 3, 6, 9, 12, 15 j.lg 
Ca per ml respectively. 

Lanthanum oxide solution (releasing ([gent~Wet 117'3 g lanthanum 
oxide, La,Oa, low hi calcium with water. Add 350 m! concentrated 
hydrochloric acid (d=1'18) slowly, and shake until all the lan­
thanum oxide is dissolved. Allow to cool and dilute to 1 litre with 
water. 
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11'23 PROCEDURE 

12· 

Set up the instrument using the line at 422·7 nm. Use !L f'~el rich flame. 
Add releasing agent and wliiter to a suitable aliquot of ;the sample solution, 
prepared in accordance with paragraph 11'12 to produce a standard 
volume of solution to contain between 5 and 10 fJ.g of calcium per ml and 
10 per cent v Iv releasing agent. Prepare a blank solution' from which 
only the sample has been omitted. Spray water into the flame and zero 
the instrument. Spray successively, in triplicate, the standard solutions, 
sample and blank, washing the instrument through with water between 
each spraying. Plot the mean reading obtained for each standard solution 
against its calcium 'content. Determine the calcium content of the sample 
and blank solutions, from the gmph and -from the difference between 
them calculate the calcium content of the sample. If a number of samples 
is being examined, one or more standard solutions must be resprayed at 
intervals during the course of the analyses. 

DETERMINATION OF COPPER 
Copper may be determined by the diethyldithiocarbamate spectro­

photometric method or, alternatively by the atomic absorption spectro- , 
photometric method. 

12'1 PIETHYLDITHIOCARBAMATE SPECTROPHOTOMETRIC 
METHOD 

12·11 REAGENTS 
Ammonia solution, applfoximately 6 N-Tl?-is may be prepared by 

passing gaseous ammonia into distilled water, Or by purifying 
ammonia solution as described for EDTA-citrate solution below. 

Carbon tetrachloride, redistilled. 
Copper sulphate, stock solution-Dissolve 0'393 g copper sulphate, 

CuSO •. 5H20, in 100 ml 2 N sulphuric acid and dilute to 1 litre at 
20°C with distilled water. 

Copper sulphate standard solution---iDilute 5'ml stock solution to 250 
ml with 2 N sulphuric acid at 20°C immediately before use. 1 ml 
=2 fJ.g copper. 

EDTA-citrate solution-Dissolve 20 g ammonium citrate and 5 g of 
the disodium salt of ethylenediamine-tetra-acetic acid (EDTA) in 
distilled water and dilute to 100 ml. To purify, add 0'1 ml sodium 
diethyldithiocarbamate solution and e:x:tract with carbon tetra­
chloride. Add a further quantity of sodium diethyldithiocarbamate 
solution to ensure that it is in excess. 

Sodium diethyldithiocarbamate solution-Dissolve 1 g sodium diethyl­
dithiocarbamate in distilled water and dilute to 100 ml. Filter the 
solution if it is not clear. Store the solution in the dark in a refrig­
erator and discard after 7 days. 

Sodium hydroxide, 0·1 N. 
Sulphuric acid, 2 N. 
Thymol blue indicator sOllution-DissolVe 0·1 g thymol blue in 2·15 ml 

0·1 N sodium hydroxide and dilute to 100 ml with water. 

12'12 PREPARATION OF SAMPLE 
Grind ·the sliimple to 'Pass through a stainless steel sieve having 

apertures about 1 mm square. With some materials, fine, grinding may 
lead to loss or gain of moisture, and allowance for this must be made. 
Grinding should 'be as rapid as possible and unnecessary exposure to the 
atmosphere avoided. ' 

A moisture determination should be carried out on the sample "as 
received" and again on the sample after gr~nding, before analysis. 
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12·13 DISSOLUTION OF THE SAMPLE 
Weigh to the nea),"est mg about 10 g of the sample into a silica basin, 

cover with a silica clock glass, and place in a cool muffle furnace. Raise 
the temperature to 450 ± 10°C, and allow to ash overnight; a slow move­
ment of air through the furnace during the initial stages of ashing is 
desirable. In the case of high-fat materials, care must be taken to avoid 
ignition of the sample. 

When all the organic matter has been destroyed, cool, add 10 ml 50 per 
cent v Iv hydrochloric acid, and evaporate to dryness on a' water bath. 
Extract the soluble salts from the residue with two successive 10 m! 
portions of boiling 2 N hydrochloric acid, decanting the solution each 
time through the same Whatman No. 541 (or equivalent) filter paper into' 
a 50 ml volumetric flask. Then add 5 ml 50 per cent v Iv hydrochloric 
acid and about 5 ml 30 per cent v Iv nitric acid to the residue in the basin, 
!tnd take the mixture to dryness on a hot-plate at low heat. Finally, add a 
further 10 ml boiling 2 N hydrochloric acid to the residue and filter 
the solution through 'the same paper into the flask. Dilute the combined 
extracts to the mark with distilled water, washing the filter paper in the 
process. 

12'14 PROCEDURE 
Transfer to a separating funnel a suitable aliquot (containing not 

more than 50 fJ.g of copper) of the solution prepared in accordance with 
paragraph 12'13. Add 10 ml EDTA.citrate solution, 2 drops thymol 
blue indicator solution and ammonia s:olution until the mixture is coloured 
green or bluish-green. Cool the mixture, add 1 ml sodium diethyldithio­
carbamate solution and, from a burette, 15 ml carbon tetrachloride. 
Stopper the funnel, lfuake vigorously for 2 minutes and allow the layers 
to separate. Place a piece of cotton-wool in the stem of the funnel and 
run off the carbon tetrachloride layer into a dry spectrophotometer cell. 
Avoid undue exposure of the solution to light. 

Simultaneously with the test determination,carry out a blank deter­
mination on all the reagents used. 

Measure immediately the extinctions of the test and blank solutions 
at a wavelength of 436 nm, using carbon tetrachloride in the comparison 
cell. Read from a previously prepared calibration graph the number of 
micrograms of copper corresponding to the obs'erved extinctions of the 
test and blank solutions, and so obtain by difference the net measure of 
copper in the sample. 

Establish the calibration graph as follows:-

To a series of separating funnels transfer 10 ml EDTA-citrate solu­
tion and the following amounts of standard copper solution and 2 N 
sulphuric acid:-

Copper solution o 1 2·5 5 10 15 20 25 ml 

2 N sulphuric acid 25 24 22·5 20 15 10 5 0 ml 

Proceed as for the test solution, as described above, commencing at "2, 
drops thymol blue ... ". Measure the extinctions of the solutions and 
c01.lstr.uct a graph relating the extinctions to the number of micro grams 
of copper. 

12·2 ATOMIC ABSORPTION SPECTROPHOTOMETRIC METHOD 

12·21 APPARATUS 
Atomic absorption spectrophotometer. 
Copper hollow-cathode lamp. 
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12·22 REAGENTS 
Copper sulphate standard solution-Dissolve 0·393 g copper s,ulphate, 

CuSO • .5H.O,in 0·5 N hydrochloric acid and dilute to 1.00 ml with 
0·5 N hydrochloric acid. 1 .ml::1 mg copper. Dilute this solution 
as required. 

Hydrochloric acid, 0·5 N. 

12·23 PROCEDURE 

.13' 

Set up the instrument using the line at 324·7 nm. Prepare from the 
standard cqpper solution a series of solutions, in 0·5 N hydrochloric acid, 
containing between 0 and 10 ppm copper. Dilute a suitable aliquotof the 
sample solution, prepared in accordance with paragraph 12'13, with 0·5 N 
hydrochloric acid to produce a standard volume of solution containing 
between 0 and 10 ppm copper. Prepare a blank solution from which only 
the sample has been omitted. 

Spray distilled water into the flame and zero the instrument. Spray 
successively, in triplicate, the standard solution/;, !Sample and blank, 
washing the instrument through with distilled water between each spray­
ing. Record the .galvanometer deflection, or the peak height on the 
recorder if a recording instrument is: used. Plot the mean reading obtained 
for each standard solution against its copper content. Determine the 
copper content of the \Sample and blank solutions from the .graph and 
from the difference between them calculate the copper content of the 
sample. 

If·a large number of samples is being examined one or more standard 
solutions must be J."esprayed at intervals during the course of the analyses. 

DETERMINATION OF MAGNESIUM 

Magnesium may be determined by the pyrophosphate method or, 
alternatively, by the atomic absorption spectrophotometric method. 

13-1 PYROPHOSPHATE METHOD 

13'11 REAGENTS 
Ammonia solution (d=O·SS). 
Ammonia solution,.5 per cent v / v-Dilute 5 ml concentrated ammonia 

solution (d=O'SS) with water to 100 m!. 
Ammonium oxalate solution-saturated aqueous solution. 
Ammonium phosphate solution-Dissolve 20 g diammonium hydro­

gen phosphate, (NH.).HP04 , in water and dilute to 100 m!. 
Calcium wash solution-Dissolve 1 g oxalic acid, (COOH) •. 2H.O and 

2 g ammonium oxalate in water and dilute to 1000 m!. 
Citr.ic acid-monohydrate. 
Hydrochloric acid, concentrated .(d=l·lS). 
Hydrochloric .acid, 20 per cent v/v-Dilute' 2.0 ml concentrated hydro­

chloric acid (d=HS) with- water to 100 m!. 
Methyl red indicator solution-Dissolve 0·025 g methyl red in 5 ml 

90 per cent industrial methylated spirit with the aid of 0·5 ml 0·1 
N sodium hydroxide. Dilute to' 250 ml with 50 per cent industrial 
methylated spirit. 

Oxalic acid solution-Dissolve 10 g oxalic .acid, (COOH)2.2H.O in 
water and dilute to 100 m!. 

1-H2 DISSOLUTION OF THE SAMPLE 
Prepare a solution of the sample 'a~ described in paragraph 12'13. 
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13'13 PROCEDURE 
Transfer a suitable aliquot (containing approximately 50 mg mag­

nesium) of the solution, prepared in accordance with paragraph 12'13, 
to a SOO ml beaker, and add S per cent v Iv ammonia solution until a 
slight precipitate is formed. Add citric acid, in small portions, until the 
precipitate just dissolves, and then 1 g in excess. Heat the solution to SO°C, . 
add 0·2 ml (4 drops) methyl red indicator solution. Neutralise with S pet 
cent v I v ammonia solution, and add 1 ml in exces,S. Add oxalic acid 
solution until the mixture is just acid, and then 10 ml in excess. Boil the 
solution for 1 to 2 minutes, add 50 ml satilratedammonium oxalate 
solution, dilute, if necessary, to about 200 ml with distilled water, boil 
for a further minute, and heat on a water bath for at least 1 hour. Filter 
through a Whatman No. 40 (or equivalent) filter paper, wash the residue 
thoroughly with calcium wash solution. 

Combine the filtrate and washings, measure the volume, transfer to a 
beaker, and add, while stirring with a glass rod (avoid touching the sides 
of the 'beaker with the rod), 20 ml ammonium phosphate solution. While 
stirring continuously throughout, neutrali.se the solution with ammonia 
solution added drop by drop from a burette and add 20 ml in excess, to­
gether with a further 10 ml ammonia solution for each 100 ml of solution 
in the beaker. Set the beaker aside for at least 4 hours or, preferably, 
overnight. 

Filter through a No. 4 sintered silica crucible and wash the residue 
with cold 5 per cent v Iv ammonia solution; ensuring that any precipitate 
adhering to the sides of the beaker and the glass rod is transferred to the 
crucible. Dry the crucible and residue, transfer to a cool muffle furnace, 
slowly raise the temperature to 9S0°C, and heat at this temperature for t 
to 1 hour. Allow the crucible to cool in a dessicator and weigh. Calculate 
the weight of the precipitate to its equivalent of magnesium by multiplying 
its weight by 0'2184. 

13·2 ATOMIC ABSORPTION SPECTROPHOTOMETRIC METHOD 

13·21 APPARATUS 
Atomic absorption spectrophotometer. 
Magnesium hollow-cathode lamp. 

13·22 REAGENTS 
Hydrochloric acid, O'S N. 
Magnesium sulphate standard solution-Dissolve 1·013 g magnesium 

sulphate, MgSO •. 7H.O, in 0·5 N hydrochloric acid and dilute to 100 
ml with 0·5 N hydrochloric acid. 1 ml:=:: 1 mg magnesium. Dilute 
this solution as required. 

Strontium chloride solution--Dissolve lSg strontiumchlor·ide, 
SrCI •. 6H.O, in O'S N hydrochloric acid and dilute to 100 ml with 
0·5 N hydrochloric acid. 

13·23 PROCEDURE 
Set up the instrument using the. line at 285·2 nm. Prepare from the 

standard magnesium solution a series of solutions, in 0·5 N hydrochloric 
acid, containing ·between 0 and 3 ppm magnesium (see Note). Dilute a 
suitable aliquot of the sample solution, prepared in accordance with para­
graph 12,13, with 0·5 N hydrochloric acid to produce a standard volume 



No. 494 Agriculture 2959 

of solution containing between 0 and 3 ppm magnesium (see Note). Pre­
pare a blank solution from which only the sample has been omitted (see 
Note). Spray distilled water into the flame and zero the instrument. Spray 
successively, in tr1plicate, the standard solutions, sample and. blank, wash­
ing the instrument through with distilled water between each spraying. 
Record the galvanometer deflection, or the peak height on the recorder if 
a recording instrument is used. Plot the mean reading obtained for each 
standard solution against its magnesium content Determine the inag­
.nesium content· of the sample and blank solutions from the graph and 
from the difference between them calculate the magnesium content of the 
sample. If a large number of samples is being examined one or more 
standard solutions must be resprayed at intervals during the course of the 
analyses. . 

NOTE: If the sample contains phosphate add strontium chloride solu­
tion, at the rate of 5 ml for each 50 ml diluted sample solution, before 
adjusting to standard. 
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SCHEDULE ,8 

'FORMS OF CERTIFICA1'E OF ANALYSIS 

(Sections 77(4}, 78(3) and 79(5) to (8) and 'Regulation 1:5) 

PART I 

CERTIF1CATE OF ANALYSIS OF FERTILi&ER(l) 

No. 494 

I, the undersfigned, agricultural analyst in Northern Ireland .appointed 
in pursuance .of the provisions of the Agriculture Act 1970, Part IV, hereby certify 
that I received on the day of , 19 , fromF) 
one part of a sample Of(3) for analysis; which was duly sealed and 
fastened up .and marked(4) and was ,accompanied :by a(5) 
as follows: _(6) 

and also by.a signed statement that the sample was taken in the prescribed manner; 
and that the sa,id part has been analysed by me, or under my direction, and I 
declare the results of analysis to be as follows: -(7) 

Nitrogen (N) . 
Phosphoric acid( P.O.) Total 

Soluble in water 
Insoluble in water . 
Soluble in citric acid 

Potash (K20) 

% 
Boron (Bo) 
Cobalt (Co) 
Copper (Cu) 
Iron (Fe). . 
Magnesium (Mg) 
Manganese (Mn) . 
Molybdenum (Mo) 

Neutralising value expressed in terms of calcium oxide 

Amount that will pass through the prescribed sieve(8) 

Names of herbicides and pesticides found 

and I am of opinion that(9) 

% ppm 

% 
% 

The analysis was made in accordance with the Fertilisers and Feeding· Stuffs 
Regulations 1973. 

As witness my hand this day of , 19 

(Signature ~md address of analyst) 
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(1) Statements made in certificates are to, be confined to matters which are necessary 
to verify compliance' with the Act. 

(2) Here insert the naine of the inspector who submitted the sample for analysis; and 
.a~so the mode ,ottransit, i.e. "by hand", "by registered post", "by rail", or as the case may 
'be. 

(3) Here insert the name or description applied to the material. 

(4) Here insert the distinguishing mark oh the sample .. 

(5) Here insert either "statutory statement", "copy of statutory statemenf', "copy 
of particulars marked on the material" or "copy o:fi particulars indicated by a mark 
applied to the material", or as the case may be. 

(6) Here insert the particulars contained in the statutory statement, or particulars 
niarke,d on ,or indicated by a mark applied to the material, or as thb case may be. 

(7) Ip,sert l:ehivant 'results under the appropriate headings, i.e. percentage or parts 
per million. 

(8) Insert the number or size of the sieve used. 

(9) Here enter information as follows:-
(a) If the material was sold under a name mentioned in the first colum,n of Part 

I of Schedule 4, state .whether it.accords with the meaning given.in the second 
column; and if not, in what respect. ' 

(b). If the composition of the material agrees with or does not differ by more 
than the limits .of variation from the statement of particulars contained in the 
statutory statement; or the particulars marked on or indicated by a .inark 
associated with the material, state that the particulars are correct within the 
limits of variation. 

(c) If the composition of the material differs by more than the limits of variation 
from the particulars contained in the statutory statement, or the particulars 
marked on or indicated by a· mark associated with the material, ,.state the 
difference between the amount found and the amount stated, and that ... the 
difference is outside the limits of variation; and .that the difference is to .the' 
prejudice of the purchaser, if such is believed to be the Qase. 

(These notes and the numbers referring to them are for guidance only arid do not 
form part of and need not appear on the certificate.) 
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PART II 

CERTIFICATE OF ANALYSIS OF FEEDING STUFP(l) 

No. 494 

I, the undersigneq, agricultural analyst in Northern Ireland appointed 
in pursuance of the provisions of the Agriculture Act 197U, Part IV, hereby 
certify that I received on the day of , 19 , from(2) . 
one part of a sample of(3) fo~ analysis; which was. duly sealed and 
fastened up ap.d marked(4) and was acco~panied by a,(5) 
as follows: _(6) 

and also by a signed statement that the sample was taken in the prescribed manner; 
and that the said part has been analysed by me or up.der my direction, and.I declare 
the results of analysis to be as follows: -(1) -

Oil ..... 
Protein: Total, including protein 

equivalent 'of urea 
Protein equivalent of urea 
Fibre 
Suga,r 

Salt (NaCl) 

Phosphoric acid (P.O.) 
CalCium (Ca) . 

. Copper (Cu) . 
. Magnesium (Mg) 
Molybdenum (Mo) 
Selep.ium (Se) 
Iron (Fe) 
Iodine (I) . 
Cobalt (Co) . 
Manganese (Mn) 
Zinc (Zn) ... 

% ppm 

(11) Analysis for oil was completed on 
and I am of opinion that(12) 

Vitamin A 
Vitamin D. 

Vitamin D. 
Vitamin E . . 
Other vitamins or pro 

vitamins 

units/kg or IU /kg 

Permitted antioxidant(8) 
Permitted colourapt(8) 
(9) 

.(10) 

The analysis was made in ,accordance with the FettiIjsers and Feeding Stuffs 
Regulations 1973. 

As witness my hand this day of " 19 

(Sigt;lature and address· of analyst) 
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(1) Statements made in certificates are to be confined to matters which are necessary 
to verify compliance with the Act. 

(2) Here insert the name of the inspector who, submitted the sample for analysis; 
and also the mode of transit, i.e. "by hand", "by registered post", "by rail", or as the 
case may be. 

(3) Here insert 'the name or description applied to the material. 

(4) Here insert the distinguishing 'mark on the sample and the date of sampling 
shown thereon. 

(5) Here insert either "statutory statement", "copy of statutory statement", "copy of 
particulars marked on the material" or "copy of particulars indicated by a mark applied 
to the material", or as the case may be, 

(6) Here insert the particulars contained in the statutory statement, or particulars 
'marked on or indicated by a mark applied to the material, or as the case may be. 

(7) Insert relevant results under the appropriate headings, i.e. percentage, parts per 
million or· units/kg or IU /kg. 

(8) Here indicate whether the antioxidant or colourarit is an antioxidant liste4 in 
Part I of the table to Schedule 3 or a colourant listed, in Part II of the table to Schedule 3. 

(9) Here indicate the presence of any emulsifier, stabiliser or Ibinde,r not listed in 
Part III of the table to Schedule 3. 

, (10) Here insert the ,name and estimated percentage of any ingredient found in the 
sample, being an ingredient deleterious to animals of any description prescribed for the 
purpose of the definition of feeding stuff in section 66(1) of the Agriculture Act 1970, 
having regard to section 73 of that Act or in the case of substances to which regulation 
6 and Schedule 3 apply the name and estimated percentage of any such substance which 
is deleterious to human beings. 

(11) In, the case of a sample of any feeding stuff containing oil insert the date of 
completion of the oil analysis. 

(12) Here enter information as follows:-
(a) If the material was sold under a' name mentione'cL in the first column of 

Schedule 4, state whether it accords with the' meaning given in the second. 
column; and if not, in what respect. 

(b) If the composition of the material agrees with or does not differ by more 
, than the limits of variation from the statement of particulars contained in the 

statutory statement, or the particulars marked on or indicated by a mark 
associated with the material, state that the particulars are correct within the 
limits of variation. 

Cc) If the composition of the material differs by more than the limits of variation 
from the statement of particulars contained 'in the statutory statement, or the 
particulars marked on or indicated by a mark associated with the material, or 
as the case may be, state the difference ,between the amount found and the 
amount stated, and that the difference is outside the limits of variation; and 
that the difference .is to the prejudice of the purchaser, if such is believed to 
be the case. 

(d) If the material is not suitable for use as a feeding stuff having regard to section 
72, state in what respect. . ' 

(These notes and the numbers referring to them are for guidance only and do not form 
part of and need not appear on the certificate.) , 
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EXPLANATORY NOTE 

(This note is not part of the Regulations, b.ut is intended to 
indicate their general purport.) 

No. 494 

These Regulations, made underPart IV of the Agriculture Act 197.0, (as 
amended by Schedule 4E to the European Communities Act 1972) supersede 
the Fertilisers and Feeding Stuffs Regulations 1968, as amended, made under 
the Fertilisers and iFeeding Stuffs Act 1926. They apply throughout Northern 
Ire~and and are made after consultation with persons and organisations repre­
senting the interests concerned. 

The regulations prescribe a number of matters required by the Act of 1970 
to be prescribed for the purposes of Part IV of that Act and'inClude pro­
visions implementing iDirective 70j524jiEEC of the Council ~O.J. No. L. 270, 
14. 12. 70 p.l (O.J. j S.E. 1970 (Ill), p.840)) as respects certain additives. These 
matters include-

(a) The fertilisers and feeding stuffs for which particulars must be given 
on sale and the cletails of those particulars (regulation 5 and Schedule 
2). 

(b) The limits of variation in those particulars so far as they relate to the 
nature, substance or quality of specified fertilisers and feedin,g stuffs 
(regulation 13 and Schedule 5). 

(c) The meanings of names of fertilisers and feeding stuffs (regulation 12 
and Schedule 4). 

(d) The manner of marking material for sale in the course of trade for use 
'as a fertiliser Or feeding stuff (regulation 9). 

(e) The circumstances in which a mark may be substituted in place of the 
required particulars (regulation 11(1)), being a mark whose meaning 
can be ascertained by reference to a register kept in accordance with 
regulation 11(2) and (4). . 

(t) A modification of the Act as to the time of marking specified imported 
material (regulation 10). . 

(g) The manner of taking, dividing, marking, sealing and ;fastening of 
samples of fertilisers and feeding stuffs (regulation 4 and Schedule 1). 

(h) The amounts of fertilisers and feeding stuffs from which samples are 
to be taken (regulation 3). 

(j) The methods by which analyses are to be carried out (regulation 14 
and Schedules 6 and 7), and the forms of certificatel? of analysis 
(regulation 15 and Schedule 8). 

(k) The animals whose feeding stuffs are the subject of the regulations 
(regulation 2). 

The principal changes from the regulations which have been superseded 
are-

(i) The regulations apply to a wider range of materials, including material 
sold for use as an ingredient in a fertiliser or feeding stuff. 

(ii) More animals are included among those whose feeding' stuffs are the 
subject of the regulations (regulation 2). 

(iii) The quantity of m~terial from which samples may be taken is 
specified (regulation 3). 
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.' (iv) The schedules of ingredients ot little worth and of deleterious 
ingredients (Schedules 3 and 5 respectively to the Fertilisers and 
Feeding Stuffs Act 1926, as amended) are not repeated. 

(v) After 1st September 1974 the option to apply a mark in place of the 
required statutory particulars on individual packages on a seller's pre­
mises is restricted to certain specified materials and to material made 
up to an individual purchaser's specification (regulation 11). 

. (vi) The use of additives in animal feeding stuffs and in ingredients sold 
for inclusion in feeding stuffs is controlled; where additives fall with­
in the .defined groups only scheduled additives may be used, subject, 
in certain circumstances, to prescribed maximum levels expressed in 
relation to feeding stuffs as fed to animals; other scheduled additives 
are subject to specified restrictions; additives other than those falling 
within the defined groups or those specifically mentioned may only be 
used if the use of the additive would not be deleterious to animals or 
human beings (regulation 6 and Schedule 3). 
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