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FERTILISERS AND FEEDING STUFFS 

Th~' Fertilisers and Feeding Stuffs Regulations 
, (Northern Ireland), 1960 

No. 145 

[C] 

REGULATIONS, DATED THE 20TH DAY OF SEPTEMBER, 1960, MADE BY THE MINISTRY 
OF AGRICULTURE UNDER THE FERTILISERS AND FEEDING STUFFS ACT, 
1926. 

ARRANGEMENT OF REGULATIONS 
Regulation 

1. Citation and commencement. , 
2. Revocation of previous Regulations. 
3. Interpretation. 
4. Variation of the Schedules to the Act. 
5. Manner of marking particulars on sales of small quantities. 
6. Manner of marking parcels. 
7. Form of register of marks. 
8. Form of register of articles delivered or consigned ex ship or quay. 
9. Period for which registers and statutory statements are to be preserved. 

10. Manner of taking and dividing samples. 
11. Method ot dealing with third part of sample. 
12. Period for which one part of sample is to be J,"etained by agricultural 

analyst. 
13. Methods of analysis of fertilisers. 
14. Methods of analysis of feeding stuffs. 
15. Limits of variation. 
16. Forms of certificate of" analysis. 
17. Qualifications of agricultural analysts and deputy agricultural analysts. 

SCHEDULES 

FIRST SCHEDULE. The Schedule substituted for the First Schedule to the 
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SECOND SCHEDULE. The Schedule substituted for the Second Schedule to 
the Act. 

THIRD SCHEDULE. The Schedule substituted for the Third Schedule to the 
Act. 

FOURTH SCHEDULE. The Schedule substituted for the Fourth Schedule to 
the Act. 

FIFTH SCHEDULE. The Schedule substituted for the Fifth Schedule to the 
Act. 

SIXTH SCHEDULE. Manner of taking and dividing samples. 
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Part II. Provisions applicable to fertilisers.· 
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EIGHTH SCHEDULE. Methods of analysis of feeding stuffs. 
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TENTH SCHEDULE. Forms of certificate of analysis. 
Part. 1. Certificate of analysis ·of fertiliser. 
Part II. Certificate of analysis of feeding stuff. 
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·The Ministry of Agriculture for Nqrthern Ireland in exercise of the powers 
vested in it by Sections 23 and 29 of the Fertilisers and Feeding Stuffs Act 
1926(a), and of every other power enabling it in that behalf; and acting on 
the advice of the Advisory Committee appointed for Great Britain under 
Section 23 of the said Act, hereby makes the following Regulations:-

Citation and commencement 
1. These Reg!llations may be cited as the Fertilisers and Feeding Stuffs 

Regulations (Northern Ireland), 1960, and shall come into operation on the 
1st day of October, 1960. 

Revocation of Previous Regulations . 
2. The Fertilisers and Feeding Stuffs (Northern Ireland) Regulations, 

1955(b), and the Fertilisers and Feeding Stuffs (Northern Ireland) (Amendment) 
RegUlations, 1956(c), are hereby revoked. 

Interpretation 
3. In these Reg~lations, unless the context otherwise requires, 
"the Act" means the Fertilisers and Feeding Stuffs Act, 1926; 
"agricultural analyst" and "deputy agricultural analyst" means respec-

tively an official ~gricultural analyst and a deputy agricultural .analyst 
appointed in accorda.nce with the Act; 

"cattle" means bulls, cows, oxen, h¥ifers, calves, sheep, goats and swine; 
"feeding stuff" means any article intended for use as food for cattle or 

poultry; 
"fertiliser" means any article intended for use as a fertiliser of the soil; 
"Ministry" means the Ministry of Agriculture for Northern Ireland. 

Variation of the SchedUles to the Act 
4. The First, Second, Third, Fourth and Fifth Schedules to the Act are 

hereby varied by substituting for the same the Schedules set forth in the 
First, Second, Third, Fourth and Fifth Sc~edules respectively. 

Manner of Marking Particulars on Sales of Small Quantities 
. 5. The label of a parcel to whieh paragraph (ii) of th~ proviso to· sub

section (1) of Section 1 of the Act relates shall bear the particulars required 
by the said Section 1 to be contained in the statutory statement in block 
capital letters and figures of not. less than half an inch in height. 

(a) 16.& 17· Geo. 5. c. 45. 
(b) S.R. &, O. (N.I.) 1955, No. 202. 

(c) S.R. & O. (N.I.) 1956, No. 186. 
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Manner of Marking Parcels 
6. A parcel required by subsection (1) of Section 4· of the Act to be 

marked shall be marked in writing, printing, stencilling or in any other 
appropriate manner either . 

(a) on the article itself, 
(b) wher~ the parcel consists of a single. package, on the wrapper or 

contamer of, or on a label securely attached to or placed inside, the 
package, . 

(c) . where the parcel consists of a number of separate packages, either 
(i) on the wrapper or container of, or on a label· securely attaqhed to 

or placed inside, each of the packages, or 
(ii) otherwise in such a manner that the mark shall be readily apparent 
. and unequivocally associated with the parcel, or 

(d) where the parcel consists of a number of packages themselves enclosed 
in a larger package or pack&ges, on the wrapper or container of, or 
on a label securely attached to or placed inside, 
(i) each of the packages, or 
(ii) such larger package, or 
(iii) each of such larger packages; 

provided that 
(a) the marking shall be legible, and 
(b) every parcel shall be marked in such a manner that it shall remain 

marked so long as it is on the premises where. it has been marked. 

Form of Register of Marks 
7. A register of marks kept in accordance with subsection (2) of Section 4 

of the Act, specifying the particulars which the several marks entered in the 
register are used as indicating, shall be kept in such a form that the particulars 
required by the said Section 4, relating to each separate parcel, shall-be readily 
ascertainable by an inspector. 

Form of Register of Articles delivered or consigned ex ship or quay 
8. The register of articles delivered or consigned direct from a ship or 

quay to a purchaser, required to be kept in accordance with subsection (2) 
. of Section 5· of ~he Act, shall be kept in such a form that the particulars 
required, relating to each separate article, shall be readily ascertainable by 
an inspector. 

Period for which Registers and Stat~tory Statements are .to be preserved 
9. The period for which a register or statutory statement is to be preserved 

in accordance with subsection (1) of Section 9 of the Act shall be four 
months. 

Manner of Taking and Dividing Samples 
10. The manner in :which samples are to be taken and dealt with· in cases' 

where under the Act they are taken in the prescribed manner shall be as set 
forth in the Sixth Schedule. 

Method of Dealing with Third Part of Sample . 
11. Where a sample has been taken by an official sampler and divided 

by him into three parts in accordance with subsection (1) of Section 13 of 
the Act and Regulation 10, the third part shall be delivered or sent by 



No. 145 Fertilisers and Feeding Stuffs 511 

registered post to the last seller or his agent. Where a sample has been 
taken by an inspector and divided by him as afQresaid, the third part shall 
be delivered or sent by registered post to the person who would be liable , 
to prosecution in the event 9f an offence being disclosed by the result of 
analysis of the sample, or to the representative of such person. 

Period for which One Part of Sample is to be Retained by Agricultural 
Analyst 
12. The period for which an agricultural analyst shall in accordance with. 

subsection (2) of Section 13 r~tain' one part of a sample sent to him shall be 
six months from the date of his certificate' of analysis of the sample unless 
he shall in the meantime have submitted such part of the sample to the 
Chief Agricultural Analyst for Northern Ireland pursuant to' subsection (3) 
of Section 13 or subsection (1) of Section 20. 

Methods of Analysis of Fertilisers 
13. The methods in which analyses of fertilisers shall be m~de for the 

purposes of the Act are as set forth in the Seventh Schedule. 

Methods of Analysis of Feeding Stuffs 
14. The methods in which analyses of feeding stuffs shall be made for the 

purposes of the Act are as set forth in the Eighth Schedule. 

Limits of Variation 
. 15. The limits of variation in relation to the particulars of the nature, . 

substance or quality of an article or as to the amount of any ingredient, fpr 
the purposes of subsection (5) of Section 2 and subsection (5) of Section 26 
of the Act, shall be as set out in the Ninth Schedule. 

Forms of Certificate of Analysis 
16. The certificate of an agricultural analyst (a) of the analysis of a 

fertiliser and (b) of the analysis of a feeding stuff shall be in the forms 
respectively set forth in Parts I and II of the Tenth Schedule. . 

Qualifications of Agricultural Analysts and Deputy Agr.icultural Analysts 
17. Every person appointed as an agricultural analyst or deputy agricultural 

analyst shall furnish proof to the satisfaction of the Ministry that he has 
cbmpetent knowledge of chemistry and of chemical analysis and microscopy, 
as applied to fertilisers and feeding stuffs. Such proof shall in every case 
comprise documentary evidence that such person holds a certificate o,r diploma 
attesting his possession of the requisite knowledge and given by a recognised 
competent body. 

Sealed with the Official Seal of the Ministry of Agriculture for Northern 
Ireland this 20th day of September; nineteen hundreda·nd sixty. 

(L.S.) J. C. Baird, 
Assistant Secretary. 
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FIRST SCHEDULE 

No. 145 

The Schedule substituted for the First Schedule 
to the Act 

(Section 23(1) and Regulation 4) 

FIRST SCHEDULE Sections 1,2,3,4,5,8, 10, 12. 
ARTICLES TO WHICH ,ALL THE PROVISIONS OF THE ACT ARE APPLICABLE 

PART I 
FERTI,LISERS 

Article 
Ammonium nitrate and mixtures of am

monium nitrate, with any article not 
mentioned elsewhere in this Schedule. 

A product not otherwi~e mentioned in 
this Part of this Schedule, obtained by 
mixing one or more of the articles 
mentioned in this Part of this Schedule 
with any other such article or with any 
other substance or substances. 

Basic slag 

Bonl¥IDeal,.or other product not otherwise 
mentioned in this Part of this Schedule, 
obtained by grinding or otherwise treat
ing bone, used for fertilising purposes. ' 

Particulars to be contained 
in Statutory' Statement' 

Amount of nitrogen, 

Amounts, if any, of nitrogen, potash, 
phosphoric acid soluble in water, and 
phosphoric acid insoluble in water 
respectively. 

Total amount of phosphoric acid., 
Amount of phosphoric acid soluble in 
citric acid. Amount- of the article 
that will pass through a prescribed 
sieve. 

Amounts of nitrogen and phosphoric 
acid respectively. 

Calcium cyanamide ' Amount of nitrogen. 
Concentrated superphosphate Amount of phosphoric acid soluble in 

Dicalcium phosphate 

Dissolved or vitriolised bone 

Dried blood for fertilising purposes .. 
Fish residues or other product obtained 

by drying and grinding or otherwise 
treating fish or fish waste, used for 
fertilising ,purposes. ' 

Guano, including Peruvian and other raw 
guanos, but excluding poultry manure. 

Hoofs 
Hoofs and horns .. 
Horns 
Meat and bone residues, or any product 

not specifically mentioned elsewher~ in 
this Part of this Schedule, obtained by 
drying and grinding or otherwise. treat
ing bone, flesh, flesh fibre (includiI].g 
whale meat) and other slaughterhouse 
residues, used for fertilising purposes. 

water. 
Amount of phosphoric acid soluble in 

citric acid. 
Amounts of nitrogen, phosphoric acid 

soluble in water, and phosphoric acid 
insoluble in water· respectively. 

Amount of nitrogen. 
Amounts of nitrogen and phosphoric 

acid respectively .. 

Amounts of nitrogen,phosphoric aCid 
and potash respectively. 

Amount of nitrogen. 
Amount of nitrogen. 
Amount of nitrogen. 
Amounts of nitrogen and phosphoric 

acid respectively. 
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,FIRST SCHEDULE-contd. 

A'rticle 
Nitrate of"litne :. 
Nitrate of potash . ~ 

Nitrate of. soda 
Oil seed fertilisers, includIng castor meal, 

rape meal, or any .residue other th1,in 
mowrah meal, which is ogtained by the 
,removal of,qil from seeds. 

'Phospha:~erock; ground or otherwise ", 

Potas!;ic nitrate of soda 

Potas.siuni salts use'd, ~s fertj,isers" includ
ingk~init,sylvinite, potash, manure 
salt, muriate of potash; sulphate of 
potash and, SUlphate of potash
magnesia. 

Precipitated bone phosphate; dicalcium 
bone phospha~e. 

Sulphate of ammonia 

Superphosphate 

Triple superphosphate 

Particu.lars (0 be contained 
in Statutory Statement 

Amount of nitrogen. 
A~ounts of nitrogell and 'potash respec-

tively. ' 
Amount of nitrogen. 
Aliwurit of nitrogen. 

Amount of phosphotic acid. Amount 
, that will pass through a prescribed 

sieve.' 
Amounts of n,itrogen and potash respec

tively. , 
Amount of potash. 

Amount of phosphoric acid soluble in 
citticacid. 

Amount of nitrogen. 'Amount of free 
acid if in excess of 0·025 % . 

Amount ofph'osphoric acid: soluble iIi 
Vvater. ' 

Amouilt of phosphoric acid soluble in 
water. 

, The: provisions of this Part of thi~ SCfhedUle shall 'apply'to any article described 
therein tinder whatever n,ame it may be sold or offered, for sale and notwithstanding 
that it contains a substance not mentioned in this Part of this Schedule. 

The amount in each case is to be stated as a definite percentage of the weight of 
the 1,irtic:le, ,and not as a, ra:nge of percentage~. 

Nitrogen is to be stated in terms of nitrogen. 
Pb.osphoric atid,s()lllble'phosphoric acid and in,soluble phosphoric acid are to be 

,stated 'iIi terms of phosphoric ,anhydride (P20,,)., ' 
Potash i,s to be, stat¢d in teims ,of potassium oxide (K20). 

Free' acid is to be stated in 'terms of sulphuric acid (H2S6 J. 

Article 
Barley 'meal, 
Barley meal, Grade II 
Bean meal .. ' 

PART II 

FEEDING STUFFS 

PartiCulars to be, contained 
in Statutory Statement 

'None. 
None. 

" None., 
Coconut or copra cake or meal .. Amounts of oil and protein respectivy~y. 

.i8 
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FIRST SCHEDULE-:-contd. 

Article 
Compound cakes or meals, tha~ is to say, 

any cakes or meals (other than molasses 
feeds and dried molassed beet pulp) 
consisting of a mixture of one or more 
of the articles mentioned in this Part of 
this Schedule or in Part II of the Second 
Schedule with any other such article or 
with any other substance or substances. 

Cott~n cakes or meals, not decorticated .. 
Cotton cakes or meals from decorticated 

or partly decorticated cotton seed. 
Dari or durra meal 
Dried plain beet pulp 
Dried molassed beet pulp' 
Feeding bone flour 

Feeding bone meal. ground .bone, or any 
other bone product for feeding purposes. 

Feeding.meat and bone meal, or .any other 
product of meat (including whale meat) 
and bone for feeding purposes. . 

Feeding meat meal, or any other product 
of meat (including whale meat) for 
feeding purposes. 

Fish meal, white fish meal, or other pro
duct obtained by drying and grinding or 
otherwise treating fish or fish waste. 

Ground oats 

Particulars to be contained 
in Statutory Staten1ent 

Amounts, if any, of oil, protein and fj.bre 
respectively. 

Amounts of oil arid protein respectively, 
Amounts of oil, protein and fibre 

respectively. 
None. 
Amount of fibre. 
Amounts of sugar and fibre respectively. 
Amounts of phosphoric acid and protein 

respectively. 
Amounts of phosphoric acid and protein 

respectively. 
Amounts of oil, protein and phosphoric 

acid respectively. . 

Amounts of oil, protein and phosphoric 
acid respectively. 

Amounts of oil, protein, phosphoric acid 
and salt respectively. 

None. 

Linseed cakes and the meals of such Amounts of oil and protein respectively. 
cakes; extracted linseed meal. 

Linseed meal Amount of oil. 
Locust bean meal 
Maize by-pr9ducts and otherwise speci-

fically mentioned in this SchedUle. 
Maize, flaked 
Maize germ cake or meal 
Maize gluten feed 
Maize meal; Indian meal 

Molasses feeds (other than dried molaSised 
beet pulp) including any feeding'stuffs, 
composed of treacle or molasses with 
an absorbent, containing not less than 
10% of sugar. 

Oatmeal by-products 

Oil cakes or meals not otherwise specifi
cally mentioned in this Schedule which, 
are the product of anyone undecorti
cated substance or seed from which oil 
has been removed. 

None. 
Amounts of oil, protein and fibre 

respectively. 
Amounts of oil and protein respectively. 
Amounts of oil.and protein respectively. 
Amounts of oil and protein respectively, 
None. 

Amounts of sugar a~d fibre respectively. 

Amount of fibre. 

Amounts of oil and protein respectively, 
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FIRST SCHEDULE-contd. 

Article 
Oil cakes or meals not otherwise specifi

cally mentioned in this Schedule which 
are the product of anyone decorti
cated or partly decorticated substance 
or seed from which oil has been 
removed. 

Palm kernel cake or meal 
Pea meal .. 
Rape cake or meal 
Rice bran or rice meal, or the by-product 

. produced in milling shelled rice. 
Soya cake or meal 
Treacle or molasses 
Wheat meal 
Wheat offals or millers' offals 

Particulars to be contained 
.in Statutory Statement 

Amounts of oil, protein and fibre 
respectively. 

Amounts of oil and protein respectively. 
None. 
Amounts of oil and protein respectively. 
Amounts of oil, protein and fibre 

respectively. 
Amounts of oil and protein respectively: 
Amount of sugar. 
None. 
Amount of fibre. 

The provisions of this Part of this Schedule shall apply to any article described 
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. 

The amount, in each case, is to be stated as a definite percentage of the weight of 
the article, and not as a range of percentages. 

Phosphoric acid is to be stated in terms of phosphoric anhydride (P20 5 ) • 

. The amount of' protein means the amount of nitrogen, other than ammoniacal or 
nitric nitrogen, if present, multiplied by 6·25. . 
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SECOND SCHEDULE 

The Schedule substituted for the Second Schedule 
to the Act 

(Section 23(1) and Regulation 4) 

SECOND SCHEDULE Sections 1,2,3,12. 

ARTICLES TO WHICH SOME ONLY OF THE PROVISIONS OF THE ACT 
ARE APPLICABLE 

PART I 

FERTILISERS 

Article 
Burnt or quick lime, ground or otherwise 
Burnt magnesian lime, ground or other

wise. 
Calcium hydroxide; hydrated lime; 

slaked lime; slaked magnesian lime. 
Chalk 
Chalk, ground 
Chalk, screened 

Limestone,ground; magnesian limestone, 
ground. -

Particulars to be contained 
in Statutory Statennent 

Neutralising value. 
Neutralising value. 

Neutralising value. 

NOlie. 
Neutralising value. 
Neutralising value. Amount that -will 

pass throj.lgh a declared -British 
Stanclard Test Sieve~ 

Neutralising value. Amount that will 
pass through a prescribed sieve; 

Neutralising value. Mixed lime 
Shoddy " - None. 

The provisions of this Part of this Schedule shall apply to any article described 
-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. 

The amount, in each case, is to be stated as a definite percentage of the weight of 
the article, and not as a range of percentages. 

Neutralising value is to be expressed in terms of cal9ium oxide (CaO). 

PART II 

FEEDING STUFFS 

Article 
Alfalfa (lucerne) meal 
Clover meal 
Dried brewery and distillery grains 
Dried grass; ) 
Dried grass (maintenance as defined in 

quality); the Fourth 
Dried green fodder crops; Schedule-
Dried green roughage 

. Dried yeast 
Feeding dried blood 
Malt culms 

Particulars to be contained 
in Statutory Statennent 

Amounts/of protein and fibrelrespectively. 
Amounts ofiproteih and fibre respectively. 
Amounts of oil and protein respectively. 

Amount of protein. 

Amount of protein. 
Amount of protein. 
Amot)nts: of protein and fibre respectively. 
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SECOND SCHEDULE-contd. 

The provisions of this Part of this Schedule shall apply to any article described 
therein under whatever name it may be sQld or offered for sale and. notwithstanding 
that it contains a substance not mentioned in this Part of this Schedule. 

The amount, in each case, is ·to be stated as a definite percentage of the weight of 
the article 'and not as a range of percentages. . .. 

The amount-of protein means th~ amount of nitrogen, other than ammoniacal or 
nitric nitrogen, if present, multiplied by 6·25. 

THIRD SCHEDULE 

The Schedule substituted for the Third Schedule 
to the Act 

(Sections 23(1) and Regulation 4) 

THIRD SCHEDULE Sections ~,2, 20. 

INGREDIENTS IN FEEDING SniFFS THE PRE~ENCE OF WHICH MUST BE DECLARED 

(a) Husks, chaff, glumes, shudes, hulls, nutshells or skins of nuts, from any 
source, whether ground or uriground, treated or untreated, when used as ·separ;tte 
ingredients or artificial mixtures in the manufacture of feeding stuffs. 

Where the kernels naturally associated in seeds with one or other of the above 
materials are present in a feeding stuff along with the materials with· which they are 
so associated, regard shall be ·had to the proportion of the above materials that 
migh.t reasonably be e?Cpected to accompany .such kernels, when the seed from 
which they are derived is in its natural condition, provided that feeding in this 
condition is regarded as a common practice in the feeding .of livestock. 
, (b) Peat, peat moss, spent hops or sugar cane pith, treated or untreated, ground 
or otherwise. 

(c) Wbeat.or rye straw, ground or otherwise. 
(d) Sawdust or any other form of wood, treated or untreated. 

Q 
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FOURTH SCHEDULE 

No. 145 

The Schedule sUbstituted for the Fourth Schedule 
to the Act 

(Section 23(1) and Regulation 4) 

FOURTH SCHEDULE Seetion 2. 

DEFINITIQNS IMPLIED ON THE SALE OF ARTICLES UNDER CERTAIN NAMES 

Name under which 
Article sold 

Ammonium nitrate 
Basic slag 

Bone meal 

Bone rpeal, Grade II .. 

Burnt magnesian lime, ground 
or otherwise. 

Burnt or quick lime, ground 
or otherwise. 

Calcium cyanamide .. 
Calcium hydroxide; hydrated 

lime; slaked lime. 
Castor meal 

Chalk 
Chalk, ground 

Chalk, screened 

Compound fertiliser; mixed 
fertiliser; fertiliser wixture. 

C:;oncentrated superphosphate 

Dicalcium phosphate 
Dissolved or vitriolised bone 

Dried blood 

PART I 

FERTILISERS 

Implied Definition 
AmJ110nium nitrate for fertilising purposes. 
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. 

Commercially pure bone, raw or degreased, which 
has been ground or crushed, and which contains 
not less than 3·5% nitrogen and not less than 20% 
phosphoric acid. 

Commercially pure bone, raw or degreased, which 
- has been ground or crushed, and which contains 

less than 3'5% nitrogen or less than 20% phos
phoric acid. 

Commercial calcium and magnesium oxides con
taining more than 5·5% of magnesium (Mg.). 

Commercial calcium oxide containing not more than 
5.5% of magnesium (Mg.). 

Commercial calcium cyanamide. - _ 
The product obtained by slaking burnt lime. 

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

Cretaceous limestone. 
Cretaceous limestone which has been reduced in 

size so -that it will pass through a sieve of tin. 
square apertures. 

Cretaceous limestone that will pass through a sieve 
having apertures not exceeding 3 in. square. 

A product, not otherwise mentioned in this Part 
of this Schedule, containing two or three of the 
elements nitrogen, phosphorus and potassium, 
and obtained by mixing one or more of the 
articles mentioned in Part I of the First Schedule 
with any other such article or with any other 
substance or substances. 

Phosphate rock which has been treated with s.ul
phuric acid and phosphoric acid. 

Dicalcium phosphate for fertilising purposes. 
Commercially pure bone which has been treated 

with sulphuric acid. 
Blood which has been dried, to whieh no other 

matter has been added. 
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FOURTH SCHEDULE-contd. 
Name under which 

Article sold 
Fish guano; fish manure 

Hoofs 

Hoofs and horns 

Horns .. 

Limestone, ground 

Magnesian limestone, ground 

Meat and 'bone meal; meat 
meal; carcase meal'; meat 
and bone tankage. 

Mixed lime 

Muriate of potash 
Nitrate of lime 
Nitrate of potash 
Nitrate of soda 
Phosphate rock, ground or 

otherwise. 

Potassic' nitrate of soda 

Rape meal 

Precipitated bone phosphate; 
dicalcium bone phosphate. 

Raw guano 

Shoddy manure; wool waste; 
woo I combings; w a 01 
manure; flock dust. 

Implied Definition 
A product obtained by drying and grinding 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 has been added. 

A mixtl,lfe of hoof and horn, crushed or ground, 
to which no other matter has been added. 

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

Sedimentary rock consisting largely of calcium car
bonate but containing not more than 3 % of 
magnesium (Mg.), which lias been reduced in size 
so that 100% will pass through a sieve of .;\ in. 
square apertures, not less than 95% will pass 
through a sieve of t in. square apertures and not 
less than 40% will pass through a prescdbed sieve. 

Sedimentary rock consisting largely of the carbo
nates of calcium and magnesium but containing 
more than 3 % of magnesium (Mg.), which has 
been reduced in size so that 100 % will pass through 
a sieve of -h- in. square apertures, 110t less than 950;., 
will pass through a sieve of t in. square apertures 
and not less than 40% will pass through a pre
scribed sieve. 

The product of drying fl.nd grinding or otherwise 
treating bone, flesh, flesh fibre (including whale 
meat) and other slaughterhouse residUes, to which 
no other matter has been added. 

A product, not being a by-product or a mixture of 
by-products from manufacturing or other pro
cesses, obtained by mixing two or more of the 
forms of liming materials defined in this Schedule. 

Potassium chloride for: f~rtilising purposes. 
Calcium nitrate for fertilising purposes. 
Potassium nitrate for fertilising purposes. 
Sodium nitrate for fertilising purposes. 
The substance obtained from mineral calcium 

phosphate deposits, to which no other matter has 
been added. 

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

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

An insoluble calcium phosphate prepared by treating 
. commercially pure bone with acid and precipita

tion of phosphate from the solution. 
The excrement and remains of any birds except 

poultry, containing both nitrogen and phosphorus, 
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 materials, to which no other matter has been 
added. 

o 
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FOURTH SCHEDULE-contd. 

Name under which 
Article sold 

Slaked 'magnesian lime 

Steamed bone flour; steamed 
bone meal. 

SUlphate of ammonia 
Sulph~te of potash 
Superphosphate 

Triple superphosphate 

Name under which 
Article sold 

Alfalfa (lucerne) meal 

Barley meal 
G 

Bar.ley meal, Grade II 

Bean meal 

Clover meal 

Compound cakes 01' meals 

Cotton cakes or meals not 
decorticated. 

Cotton cakes or meals from 
decorticated or partIy de
corticated cotton seed. 

Dari meal; durra meal 

'Implied Definition 
The product obtained by slaking burnt magnesian 

lime. ' 
Commercially pure bone from which nitrogen has 

been removed by steam. 
Ammonium sulphate for fertilising purposes. 
Potassium sulphate for fertilising purposes. 
Phosphate rock which has been treated with sul-

phuric acid. 
Phosphate rQck which has been treated with phOS

phoric acid only. 

PARTJI 

FEEDING STUFFS 

Implied Definition 
Alfalfa (lucerne), as grown, dried and ground, to 

which no other matter has been added. ' 
The meal obtained 'by grinding barley, 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 in the field and which contains not less than 
96% pure barley. ' 

The meal, other than barley meal as defined above, 
obtained by grinding barley, 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 in the 
field and which contains not less than 90% pure 
barley. 

The meal obtained by grinding commercially pure 
beans of the species (1) Vicia Faba (synonym 
Faba vulgaris) or any of its varieties, commonly 
known as "horse. bean", "field bean" or "broad 
bean"; or (2) Phaseolus vulgaris, the "true 
haricot bean" or ~ny of its varieties, white or 
coloured. 

Whole clover, as grown, dried and ground, to 
which no other matter has been added. -

Cakes or meals (other than molasses feeds and 
dried molassed beet pulp) consisting of a mixture 
of one or more of the articles mentioned in 
Part II of the First Schedule or in Part II of the 
Second Schedule with any other such article or 
with any other substance or substances. 

The residue resulting from the removal of oil from ' 
commercially pure cotton seed, not decorticated. 

The residue resulting from the removal of oil from 
commercially pure cotton seed from which the 
cortex, in whole or in part, has been removed. 

The meal obtained by grinding commercially pure 
dari or durra seed. ' ' 

, ! 

'j 
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Name under which 

Article sold 
Drie<;l brewery irains 

. Dried distlllety grains 

pried grass 

Dried grass (maintenance 
. quality). 

Dried green fodder crops . '. 

Dried green rqllghage 

Dried plain beet pulp 

Dried molassed. beet pulp 

Dried yeast 

Exiracted linseed meal 

Feeding !>pne flour .. ' 
. . 

' .. 

Feeding bone. meal; ground 
~ne. 

Feeding dried blood " 

18/\ 

Implied Definition 
The article produced by drying the residue of malted 

and unmalted cereals used in brewing, to whiCh 
no other .matter has been added. . 

The article produced by drying the residues from 
distillery ma,sh-tuns, to which no other matter has 
been added. . 

Any prod~ct which 
(a) is obtained by artificially drying. any of the 

following; ---,grass, clover, lucerne, sainfoin, 
green cereals; or any mixture consisting of any 
of them, and , 

(b) is otherwise as grown (that is to say, including 
any growths harvested therewith but with no 
other ,substance added thereto), and contains 
not less than 13 % protein calCulated on the 
assumption that it contains 10 % moisture. . 

Dried gr1issas defined in this S9hedu1e except that 
it may contain less' than 13 % but not less than 
10% protein calculated on the assumption that it 
contaihs 10% moisture. 

Any product which 
. (a) is obtained qy artificiaJly drying any green 

crop ·or crops suitable for use as dried fodder 
for cattle or poultry, and . 

(b) is otherwise as grown (that is to·.say, including 
any groWths harvested therewith but with no' 
other substance added thereto), and contains 
not less than iO% protein calculated on the 
assumption that it cqntains 10 % moisture, 

but is not dried grass to dried grass (maintenance 
quality). . 

AllY prodqct which contains less than 10% protein 
'calculated on the assumption that it contains 
10% moisture, but which in all other respeGts 
complies with the definition of dried grass or 
dr~ed green fodder crops. 

Tbe article produced by drying the sugar beet 
residue produced in the mamifacture of sugar 

. from sugar beet, with or without the addition of 
molasses, to 'give less than 10% of sugar. 

The a.rticle produced. by drying the sugar . beet 
residue produced in the manufacture of sugar 
.from sugar-beet, with the addition, of molasses, 
to give 010% or more of sugar. . 

An article produced by dtying Yeast or yeast residues, 
to which no otl;ler matter has been added. . 

The lesidue resulting from the removal of oil ftom 
OQmniercially pure linseed,by means of. a solyent. 

The product obtained by grinding cOtnmercially 
pure steaIi1edbone: 

Commercially pure borie, raw or qegreased, whiCh 
has been ground. or crushed. 

Blood which has been dried, to which no other 
ma,tter bas been added. 
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Name under which 
Article sold 

Feeding'meat and bone meal 

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 

Malt culms 

Molasses feeds 

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

Oatfeed 

Pea meal 

Implied Definition 
The product, containing not less than 40'}{,. of 

protein and not more than 4% of salt, obtained 
by drying and grinding animal carcases or por
tions thereof (excluding hoof and horn) and bone, 
to which no other matter has been added, but 
which~ may have been preliminarily treated for 
the removal of fat. 

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

A product obtained by drying and grinding or 
otherwise 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 com
mercially pure linseed. 

The meal obtained by grinding or crushing com
mercially pure locust beans. 

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

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

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

The rootlets and shoots arising from the screening 
of malt, to which no other matter has been added. 

An¥ mixture (other than dried molassed beet pulp) 
containing 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, scree dust, 
all finely ground, 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". 
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Name under Whlch 
Article sold 

RaJ?e. cake or meal .. 

Rice bran; rice meal 

Soya cake or meal 

Sugar b~et' treacle;.suga,r bee~ 
molasses. . 

Suga:r; cane treacle; sugar cane 
molasses. 

\Yheat meal 

Wheat ot!als; mUlers' offals 

White fish meal 

Implied Definition 
The residue reslilting. from the removal of oil from 

commercially pure rape seed. . 
The. by-product produced in milling shelled rice, to 

which no other matter has been added. 
The residlle resulting from the removal of oil from 

'. commercially pure soya beans. 
AconC!mtr~ted syruP. product obtained in the 
• 1I!a,nufacture of sugar from sugar beet; to whi<;:h 

no other matter has been ad<;led. 
A concentrated syrup pr6ductobtained in the 

manufacture of sugar from sugar cane, to which 
no qther matter has .been added. 

The meal obtained by grihding commercially pute 
whea,t, as .grown. 

.A pf..Qduct of wheat· separated in the proce1)S of 
milling and containing not· more than 4 % of 
vegetable substances, other' than wheat,extra<;ted 
from wheat in the process. of cleaning by 'the 
maker of the offals in the production of flour . 

. A prodlict (contain~ng not more than 6% o~ oil and 
not more than 4% pf salt) obtaiI\ed py drying 
aiJ.d grinding or otherwise treating white fish or 
waste of White fish,' to which no other .!patter 
hasbeeh added. . 

In the case of every:a,ttiele mentioned in this Sch~i;lule. the definition of which 
includes the expression \'commetcially pure~', it is implied that no other matter 
may be ad<;led. 

FiFTH SCliEDULE 

The Schedule substituted for the Fifth Schedule 
to the Act .. 

(Section ~3(l) and Regulation 4) 

FIFTH SCHEDULE 

DELETERIOUS INGREDIENTS IN FEEDING STUFFS 

Section 7. 

. (a) Salts soluble in water, if present.in a feeding stuff in. proportion likely to be 
injurious to the health of animals. . . 

(b)- AU poisop'Qussubstance.s except those naturally present in the material or 
materials from which the feeding stuff is derived . 

. (0) Sand, .silicious matter or' other insoluble n;lineral matter not naturally 
associated with ingredients of the feeding stuff which do not faU within the scope of 
this Schedule, or which, even if naturally so associated, are present in greater 
proportion than the maximum that may be expected to be due to such natural 
association: . 

For the purposes of this paragraph the term ".insoluble" shall imply insohibiljty 
as determined by a, prescribed method; the i¢rm "natural association" shall be 

.COp.strlled: as applying to average commercial samples. of the feeding material with 
which·.It lnaybe claimed that a particular mineral ingredient is associated. 
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SIXTH SCHEDULE 

Manner of Taking and Dividing Samples 
(Sections 3(1) and (2), 4(3), 5(3), 6, 7(1) and 12(1) and Regulation 10) 

PART I 

PROVISIONS ApPLICABLE TO BOTH FERTILISERS AND FEEDING STUFFS 

~. Where the weight of the whole quantity does not exceed 2 cwt., or the 
whole quantity is in one container, the sample may consist of such a portion 
of the quantity as is fairly representative of the whole, and the sample shall be 
of Iiot less than It lb. in weight. 

2. In the case of articles in packages, only unopened packages shall· be selected 
for the purpose' of the sample. ' 

3. Samples shall, not be drawn from part of any quantity Which part bears 
the appearance of having received damage in transit or after delivery. 

4. Notwithstanding anything in these Regulations, a sampling spear shall not 
be used if objection is raised thereto, prior to the taking of the sample, on the 
grounds that the material is unsuitable. 

5. In each case it shall be assumed that the quantity 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 lea) 
of Part II of this Schedule, or 

(b) the number of portions to be taken in accordance with paragraph l(b) 
of Part II of this Schedule where the quantity is in bulk. 

The packages or portions shall be selected one from each part and shall be 
drawn from different positions in each part. 

6. In every case the sampling shall be done as quickly as is possible consistently 
with due care and the material shall not be exposed any longer than is absolutely 
necessary. 
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:pART II 

PROVISIONS ApP.J;.ICABLE TO FERTILISERS 

1. Where the fertiliser is in a state of fine division 
(a) In packages 

Where the fertiliser is in packages and the quantity exceeds 2 cwt., a number 
of packages sball be selected as follows, viz. : -

Where the quantity exceeds one 
package and does not exceed 20 
packages .. ' ., .. .. 

Where the quantity exceeds 20 
packages and does not exceed 60 
Packages.. .. .. .. 

Where the quantity exceeds' 60 
packages and does not exceed 200 
packages.. ., " .. 

Where the quantity exceeds 200 
packages and does not exceed 500 
packages.. .. .. .. 

Where the quantity exceeds 500 
packljoges and does not exceed 
1,000 packages .. . . . . 

Where the quantity exceeds 1,000 
packages .. ' .. .. .. 

. If the sample is drawn 
If the s.ample IS drawn by an official sampler, 
by . ~n Inspector under after delivery of the 
SectIon 12(1) of the article, under Section 3 

Act of the Act 

Quantity 
taken 
for 

. sampling 

% 

20 

10 

7 

5 

4 

3 

But not 
fewer 

packages 
than 

2 

4 

6 

15 

25 

40 

Quantity 
taken 

for 
sampling 

% 

10 

5 

4 

3 

2 

1 

But not 
fewer 

packages 
than 

2 

2 

3 

8 

13 

20 

. When the number of packages to. be selected according to either of the 
above percentage scales contains 11 fraction,. this fraction shall be counted as 
a whole number. . 

Either 
(i) The selected· packa,ges shall be emptied separately on a clean dry surface 

arid worked up with a shovel and one shovelful taken from each. The 
shovelfuls so taken shall then be thoroughly mixed together and any 
lumps broken up. 

or (ii) When the material is of a suitable nature,. a portion shall be taken 
. for each selected package by means of a closed sampling spear. The 

separate portions thus taken shall be thoroughly mixed together. 
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From the mixture so obtained, the sample shall be drawn in the following 
manner:-

'Heap the material to' form a "cone"; flatten the cone and' quarter it. 
Reject two diagonally opposite quarters, mix the remainder and continue 
the quartering and rejection until the remainder is from about 2 lb. to 4 lb. 
in weight. Alternatively the reduction of the gross sample by the quartering 
method may be effected by the use of a mechanical quartering device known 
as a sample divider or riffle. 

(b) In bulk 
Where the fertiliser is in bulk, a number of portions shall be taken by a 

shovel or a closed sampling spear as follows:-

Where the, quantity exceeds 2 cwt. and does not exceed 1 ton 
Where the quantity exceeds, 1 ton and does not exceed 2 tons 
Where the quantity exceeds 2 tons and does not exceed 5 tons 
Where the quantity exceeds 5 tons and does not exceed 10 tons 
Where the quantity exceeds 10 tons and does not exceed 25 tons .. 
Where the quantity exceeds 25 tons and does not exceed 50 tons .. 
Where the quantity exceeds 50 tons and does not exceed 100 tons .. 
Where the quantity exceeds 100 tons for each additional 10 tons 

Portiqns' 
4 
6 

10 
15 
25 
40 
60 

or part thereof 2 
The portions, according to whether they have been taken by a sh:ovel or 

.spear, shall be treated in the manner described in paragraph l(a) and the 
sample drawn in the manner also described in that paragraph. ' 

2. Where the fe/:tiliser is in a coarse or lump conditiOn (as in the case of burnt 
lime not ground) , 

(a) In packages 
The packages, selected according to the appropriate scale in paragraph lea), 

shall be emptied separately on a clean dry surface and worked up with a 
shovel and one shovelful taken from each. The shovelfuls so taken shall be 
crushed immediately and the whole, passed through a sieve with meshes one 
a,nd a quarter inch square. It shall be mixed thoroughly and rapidly and 
a sample of about 4 lb. to 6 lb. in weight drawn in the manner described' in, 
paragraph 1 (a). ' ' 

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

The shovelfuls so taken shall be treated, and a sample shall be drawn, in the 
manner described in paragraph 1 (a). 

3. Where the fertiliser consists of bulky material, uneven in character and 
likely to ,get matted together (such as shoddy, wool refuse, hair, etc.) 

(a) In packages 
The packages, .selected according to the appropriate scall:) in paragraph lea), 

shall be emptied separately on a dean dry surface and the matted portiQns 
torn up. 

One shovelful shall be taken from each and the shovelfuls so taken shall 
be thor'oughly mixed together. The sample shall be drawn from the mixture 
and shall be from about 2 lb. to 4 lb. in weight. If the material separates 
into a fibrous part and a powdery part, the sample drawn shall consist of 
'these two parts in approximately their relative proportions as they exist in 
the material. . 
(b) In bulk 

Shovelfuls shall be taken according to the appropriate scale prescribed in 
paragraph l(b). The shovelfuls thus taken shall be treated, and a sample shall 
be drawn, in the mal)ner describeq in paragraph 3 (a). 
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4. Where the fertiliser is in a fluid condition 
(a) In bottles or containers each containing not more .than one quart 

The number of bottles or containers to be selected shall be in accordance 
with the appropriate scale in paragraph 1 (a). The entire contents of the 
sele9ted bottles or containers shall be emptied into a clean, dry glass or glazed 
earthenware vessel and well mixed by stirring or shaking. From this mixture 

"a sample of from about one quart to about half-a-gallon shall be drawn, the 
mixture being stirred or shaken until immediately before the sample is drawn. 
(b) In drums, kegs, or other containers each containing more than one quart 

The number of containers to be selected shall be in accordance with the 
appropriate scale in paragraph 1 (a), The selected containers shall be "well 
shaken or the contents agitated or otherwise ~reated to ensure uniformity. An 
approximately equal proportion of the fluid shall then" be taken immediately 
from each of the selected containers, emptied into a clean, dry glass or glazed 
earthenware vessel and well mixed by stirring or shaking. From the mixture 
a sample of from about one qllart to about half-a-ga1lon shall be drawn, the 
mixture being stirred or shaken until immediately before the sample is drawn. 

5. When the fertiliser consists of materials such as burnt lime or slaked lime 
(calcium hydroxide) which are liable to undergo change on e~posure to air and 
moisture, or when the fertiliser consists of materials such as calcium nitrate, 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. " " 

6. When stones are naturally present in a fertiliser, they shall, if possible, be 
brokt;m 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 FEEDING STUFFS 

1. Where the feeding stuff is in the state of small lUmps or meal 
The sample shall be taken in the manner prescribed for" a fertiliser in para

graphs lea) or l(b) of Part II 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 whole 

quantity as follows:-

Where the quantity exceeds 2 cwt. and does not exceed 2 tons .. 
Where the quantity exceeds 2 tons and does not exceed 5 tons .. 
Where the quantity exceeds 5 tons and does not exceed 50 tons .. 
Where the quantity exceeds 50 tons and does not exceed 100 tons .. 
Where the quantity exceeds 100 tons for each additional 20 tons 

Cake3 
5 

10 
15 
25 

or part thereof .. 2 
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 meshes one and a quarter inch 
square and then shall be thoroughly mixed. From the mixture so obtained, a 
sample of not less 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 a fluid or semi-fluid condition 
The number of bottles or containers to be selected shall be taken in accordance 

with the appropriate scale shown in paragraph l(a) of Part II of this Schedule, 
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the contents well mixed by stirring or shaking, and a similar portion taken from' 
each. These portions shall then be mixed together in a clean, dry vessel, and 
from the mixture a sample of from about 2 lb. to 4 lb. in weight shall be drawn. 

4. Where any appreciable portion of the feeding stuff appears to be mouldy, 
pr is otherwise apparently unsuitable for feeding purposes, separate samples shall 
be drawn of the unsuitable portion and of the residue of the feeding stuff respectively, 
and iil the case of unsuita:ble cakes, the sample may consi~t of several large pieces 
representative thereof. 

PART IV 

DIVISION OF SAMPLE 

1. Where the sample has been taken in . the prescribed manner the person 
taking the sample shall .divide it into three parts, as nearly as possible equal, in 
the 'following manner: ~ 

(a) In the case of dry or powdered substances 
The sample, drawn as prescribed in the foregoing paragraphs, shall be 

thoroughly mixed on a floor covering which will adequately protect the 
sample from accidental contamination, and divided into three similar and 
approximately equal parts. Each of these parts shall be placed in a clean, 
dry bottle or jar with a close-fitting stopper or lid or (except in the case 
of a fertiliser) a clean, dry tin with a .close-fitting lid (such as it lever lid), 
so that the original composition of the fertiliser or feeding stuff may be 
preserved. In the case of burnt lime, slaked lime (calcium hydroxide), calcil).m 
nitrate, ammonium sulphate 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 stopper or a metal c!tP with inner pad or a closure Of 
the kind used on preserving 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, j"ar or tin containing the part 
may be placed in a stout envelope or in a linen or cotton bag, and the 
envelope or bag. then secured !tnd 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 ill a fluid or semi-fluid qonditi01i 
The sample, drawn as prescribed in the foregOIng paragraphs, shall be 

thoroughly mixed and at once divided into similar and approximately equal 
parts by pouring successive portions into each of three 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 spillage or 
evaporation of the contents is prevented. 

2. Each of the said patts -shall be sealed 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 article,. any mark applied to the article in compliance with the Act, 
the date and place of the sampling and some distinguishing number, in such a 
m,anner that the particulars so marked can be seen without breaking the seal 
or seal~._ 
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Methods of Analysis of Fertilisers 

(Sections 3(1), 4(3), 5(3), 6, 7(1), 13(2), 20(1), 26(4) and 28(1) 
, and Reguiation 13) , 
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(in this Schedule a "decimal" system has been adopted for the numbering 
of divisions and sub-divisions. Main divisions are given numbers which precede 
a decimal paint. Each sub-division into which a main division is first divided is 
distinguished by a digit immediately following the decimal point. For example, 
the main division 5 is divided into three sub-divisions numbered 5d, 5'2 and 
5·3 respectively. Succeeding digits indicate further sub-division with the result 
that, for example, the sub-division numbered 5'1 may itself be divided inl.o 

,sub-divisions numbered 5'11,5'12,5'13, etc., and those sub-divisions may be further 
divided in the same way (thUS, 5'111, 5'112, 5'113, etc.), and so on.) 

The main divisions in this'Schedule are as follows:-
1. Preparation of the Samp!e for Analysis. 
2. Determination of Moisture. 
3. Determination 9f Nitrogen. 
4. Determination of Phosphoric Acid, 
5. Determination of Potash., 
6. Determination of Free Acid in Sulphate of Ammonia. 
7. Determination of Neutralising Value in Liming Materials. 
8., Determination of Magnesium in Lime and Ground Limestone. 
9. The Prescribed Sieve and Method' of Sieving. 

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

l' PREPARATlqN OF THE SAMPLE FOR ANALYSIS 

With some materials, fine grinding may lead to loss or gain of moisture, 
amI allowance for this must be made. Grinding should be 'as rapid as 
possible and unnecessary exposUre to the atmosphere avoided. Grinding 
in a laboratory mill is usually quicker than grinding in a mortar although 
the latter 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 
resultll, 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*. Mix thoroughly and take a repre
sentative portion of about 250 g. Grind this portion to pass through 
the appropriate sieve prescribed in paragraph 1·18 and transfer to a 
non-corrodible container provided with an air-tight c1o~ure. 

1'12 Crystalline fertilisers, e.g. sulphate of potash and nitrate of soda 
GriD:d the sample as rapidly as possible to pass through the appro

priate sieve prescribed in paragraph 1·18. Mix, withdraw a portion 

* British Standard Test Sieve, Mesh No. 16 is suitable (British Standards for Test 
Sieves 410:1943). 



530 Fertilisers and Feeding Stuffs No; 145 
\ 

SEVENTH SCHEDuLE-contd. 

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-corrodible container provided 
with an air-tight closure. 

1·13 Basic slag 
Grind the sample to pass· through the appropriate sieve prescribed 

in paragraph 1·18. Mix thoroughly and transfer to a non-corrodible 
container provided with an air-tight closure. 

1:14 Wool, hair, shoddy, etc. 
Prepare coarse organic fertilisers by tearing apart and cutting into a 

fine condition; some organic fertilisers, e.g. shoddy, may be preP!tred 
by a mincing or shredding machine. Prepare for analysis by pulling 
out or teazing out small portions of approximately equal size from 
throughout the bulk prepared as above, mix thoroughly and transfer 
to a non-corrodible container provided with an air-tight closure . 

. 1'15 Hoof meal 
In the case of hard samples of hoof meal which cannot be ground 

in the "as received" condition, determine 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 
1·18 and transfer to a non-corrodible container provided with an air
tight closure. Determine the moisture in this prepared sample and 
calculate the results of analysis of this sample to the "as received" 
condition. 

1·16 Fertilisers in a moist condition 
Mix the sample well and withdraw a portion for moisture determina

tion. Determine the moisture in this portion by the method described 
in paragraph 2. (In the case of fertilisers in which ammonia is lost 
on heating or of fertilisers containing soluble phosphoric acid, the 
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 tempera
ture 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 
1·18: Mix thoroughly and transfer to a non-corrodible container pro
vided 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. 

1·17 Liquid fertilisers 
Shake to mix thoroughly, ensuring that any insoluble matter is 

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

1·18 Sieve 
Type of fertiliser 

Basic slag 
Ground mineral phosphate and granular 

fertilisers 
Other dry powdered fertilisers ... 
Crystalline fertilisers and fertilisers con

taining organic matter 

Sieve apertures 
About 0·15 mm. square* 

About 0'25 mm. squaret 
About 0·5 mm. squarej 

About 1·0 mm. square§ 

., British Standard Test Sieve, Mesh No. 100 is sUitable} . 
t Br~t~s4 Standard Test S~eve, Mesh No. 60 !s su~table BrjtjB~ Standards for Test 
:~.Bntlsh Standard Test SIeve, Mesh No. 30 IS sUItable SIeves 410:1943. 
§ British Standard Test Sieve, Mesh No. 16 is suitable 
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2' 

3' 

DETERMINATION OF MOISTURE 

. Weigh to the nearest mg. about 5 g. of the sample, heat at lOGoC. for 
2 to 3 hours, cool ina desiccator and weigh. Reheat for another h?ur, 
cool and reweigh. If. the difference in weight exceeds 10. mg., continue 
the heating and cooling proced1,lre until a weight constant within 2 mg. 
is attained. . Calculate the total loss of weight as a percentage of the 
origirlal weight and regard as moisture. 

DETERMINATION OF NITROGEN 

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

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

3·4 Total p.itrogen (organic, ammoniacal and nitric) in the presence 
of nitrates. 

3·5 Nitrogen in the form of ammonium salts. 
,3·6 Nitrogen in nitrates. 

H REAGENTS 
Ammonium alum. 
Standwd indigo solution.-Cautiously add 40. m!. of concentrated 

SUlphuric acid to ·1 g. of .indigo carmine (B.P. quality) and stir until 
dissolved. Pour the solution into 80.0. ro!. of water, cool and dilute 
to 1 litre. Adjust the strength of the solution to comply with the' 
following test:-

Add 20. mI. to a solution of 4 mg. of potassium nitrate in 
20. m!. of water. Add ra,pidly 40. ml. of concentrated sulphuric: 
acid and heat to boiling point; the blue colour is just discharged 
in 1 minute. 

Concentrated SUlphuric acid-nitrogen free. 
Mercury or mercuric oxide. 
Anhyqrous sodium sulpha,te or potassium SUlphate .. 

. Paraffin wax. 
50.% sodium hydroxide solution.-Dissolve· 50.0. g. of sodium hydroxide 

in water and dilute to 1 litre. 
Sodium thiosulphate. 
0.'2 N sulphuric acid or hydrochloric acid. 
0.'2 N sodium. hydroxide solution-crarbonate free. 
Metltyl red indic.ator solution.-Dissolve 25 mg. of methyl, red in 

5 m!. of9G% industrial methylated spirit with the aid of 0.·5 mI. of 
0.·1 N sodium hydroxide solution. Dilute to 250. ml. with 50.% 
industrial methylated spirit. If desired, a screened methyl red 
indicator may be used. 

Sucrose. 
Devarda .alloy-finely powdered-not less than 80. % to pass through a 

sieve having apertures of about 0.·25 mm. square*. 
.. --------------

* British Standard Test Sieve. Mesh No. 60' is suitable (British Standards for Test 
Sieves 410:1943). 
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10% sulphuric acid.-To 500 m!. of water cautiously add 100 in!. of 

concentrated sulphuric acid. Cool and dilute to 1 litre. . 
50% sulphuric acid.-To 500 rot of water cautiously add 500 mi. of 

concentrated sulphuric acid. Cool and dilute to 1 litre. 
Sodium hydroxide. 
Light magnesium oxide. 

3·2 TEST FOR ABSENCE OF NITRATES 
Shake 5 g. of the sample with 80 n1l. of water in a 100 ml. volumetric 

flask. Add 1 g. of ammonium ~lum, dilute to 100 mi., shake well and 
filter into, a dry beaker. Dilute 1 ml. of the filtrate with 8 ml. of water. 
Add 1 mi. of standard indigo solution and 10 m!. of 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 th~,nearest mg. about 2 g. of the sample (or such an amount 
as shall contain not more than 250 mg. of .nitrogen) and transfer to a 
Kjeldahl flask. Add 25 m!. of concentrated sulphuric acid, 2 small 
globules of mercUrY (approximately 400 mg.) or approximately 0·5 g. of 
mercuric oxide, and, 10 g. of 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 .. of 
paraffin wax. 

3'32 Dissolve the cooled digest in water, and make up to a total volume 
of about 250 m!. Taking precautions against loss of ammonia, add 
sufficient 50% sodium hydroxide solution to neutralise the acid and 
10 mi. in excess; then add 5 g. of sodium thiosulphate, mix well and 
connect immedia,tely to a distillation apparatus. Distil into an appro
priate volume of 0·2 N acid, controlling the rate, of distillation so that 
not less than 150 mI. distil ,in 30 minutes. Titrate the excess of acid 
with 0'2 N sodium hydroxide solution, using methyi red solution as 
an indicator. Carry out a blank test on the reagents, using 2 g. of 
sucrose in place of the sample. Expres~ the result in terms of nitrogen. 
1 mI.. 0'2 N acid=0'0028 g. nitrogen. 

3-4 TOTAL NITROGEN (ORGANIC, AMMONiACAL AND NITRIC) 
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. of nitrogen), transfer to a 
500 mI. Kjeldahl flask, add 3 g. of Devarda alloy and wash down the 
inside wall of the flask with 50 mi. of water. Close the flask with a 
rubber stopper provided wIth (a). a tap funnel and (b) a delivery tube 
connected with a U tube (with bulbs) containing 10 ml. of 10% SUlphuric 
acid. Add 5 m!. of 50% sodium hydroxide solution through the tap 
funnel; allow to stand for 30 minutes and then heat at just below 
boiling point for 60 minutes. Cool, add 20 ml. of 50 % sulphuric acid 
through the tap funnel in such a manner that the sides of the Kjeldahl 
flask are washed down by t4e acid. Remove the rubber stopper, wash 
the contents of the U tube into the Kj~ldahl flask, add 25 ml. of con
centrated SUlphuric acid and 'heat until all the water has boiled off. 
Add 2 globules of mercury (approximately 400 mg.) or approximately 
0·5 g. of mercuric oxide, and 10 g. of anhydrous sodium sulphate or 
potassium SUlphate and heat gently over a small flame until 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. of paraffin 
wax. Cool, l:),nd complete the determination by the method described 
in paragraph 3·32. 
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3·5 NITROGEN IN THE FORM OF AMMONIUM SALTS 
3·51. In the absence 'of organic matter: 

'Weigh to the nearest mg. about 5 g. of the sample, transfer to a 
2.50 m!. volumetric flask, dissolve in about 200 m!. of water .and dilute 
with water to 250 m!. Transfer 50 m!. of the solution (or such a 
vol1;lme as shall contain not more than 250 mg. of nitrogen) to a distiIlation 
flask; add approximately 300 ml. of water and 20 mI. of 50% sodium 
hydroxide solution. (If urea is known to J?e present; 10 g.. of light 
'magnesium oxide should' be used.) 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 using methyl red sol~tion 
as .an indicator. Carry out a blank test on the reagents and water used 
omitting only the sample. Express the result· in terms of nitrogen. 
1 m!. 0'2 N acid = 0·0028 g. nitrogen. 

3'52 in the presence of organic matter 
Weigh to the nearest mg. about 5 g. of t.he sample, transfer to a 

250 m!. vol~metric flask, add 200 m!. of water arid Shake well to ensure 
solution of all the water-soluble matter.' Dilute to 250 mI., filter, arid 
complete the determina#on with 50 mL of the filtrate by the method 
described in paragraph 3·51. 

3·6 NITROGEN. IN NITRATES. 
Weigh' to the nearest mg. about 3 g. of the sample, transfer to. a 

250 ml.volumetdc flask, add 200 mJ, of water, shake well to ensure 
complete solutioJ;!, dilute· to 250~ mI.' and, if necessary, filter.. Transfer 
50 m!. of the solution or filtrate' (or such a volume as shall contain n9t 
more thari 250 mg. of nitrogen) to a distillation ·flask. Add 10 .g. of 
Devarda alloy, 250 m!. of water and 15 m!. of 50% 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 m!. in 30 minutes (the residual bulk should be small). Titrate the 
excess acid with 0;2 N sodium hydroxide solution using methyl red 
solution as an indicator. Carry out a blank .test on the reagents omitting 
the water solution of the sample. Express the result in terms of nitrogen. 
1 m!. 0·2 Nacid=0'0028 g. nitrogen . 

. NOTE: This method determines ammoniacal and nitric nitrogen 
together. To obtain the nitric nitrogen content 'of the sample, deduct 

,the ammoniacal nitrogen determined .in accordance with the appropriate 
method describeq in paragraph 3'5. ' . 

4· DETERMINATION OF PHOSPHORIC ACID 
. F9r the purposes of the Fertilisers and Feeding Stuffs Act, 1926, 

"Phosph9ric acid" means P20 S (molecular Weight 142'04). 
Phosphoric acid may be determined by the quinofinium phosphomo

lybdate method or,alternatively, by the spectrophotometric (vanadiqm 
phosphomolybdate) method. . 

The quinolinium phosphomolybdate method depends on the precipi, 
tation of quinolinium p~osphomolybdate under <;arefully controlled 
conditions; citric ac;:id is added in appropriate amounts to prevent'inter
ference by solUble silica or ammonium salts in the amounts present in 
the materials to be analysed. The spectr.ophotometric method compares 
the amount of light transroitted by the solution to that by a solution 
of known phosphoric acid content. The determination is carried out 
differentially in order to increase:the accuracy. Preferably an instrument 
with a monochro~ator giving a source of light with a wavelength of 
4,200 l\. is required; alternatively a filter instrument can be used. 
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Phosphoric. acid in materials other than basic slag, dicalciutn 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, dicalcium 
phosphate, precipitated bone phosphate .and dicalcium bone phosphate, 
solubility in a 2 % solution of citric acid is substituted for solubility 
-in water. Because of the chemical composition of basic slag, the 
methods of analysis differ in several respects from the methods for 
other fertilisers· when the quinolinium phosphomolybdate method is 
used; these modified methods are given separately in paragraphs 4·16 
and 4'17. When phosphoric acid soluble in citric acid is being deter
mined by the spectrophotometric method, certain modifications in the 
procedure for the standardisation of the spectrophotometer are neces
saryand these are given separately in paragraphs 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. 

4·13 and 4'23 Water-soluble phosphoric acid. 
4'14 and 4'24 Water-insoluble phosphoric acid. 
4·15 and 4'25 Citri~ acid-soluble phosphoric acid in fertilisers other 

than basic slag. 
4'16 and 4'26 Total phosphoric acid inbasic slag. 
4'17 and 4'27 Citric acid-soluble phosphoric acid in basic slag. 

4·1 QUINOLINIUM PHOSPHOMOLYBDATE METHOD 

4·11 Reagents 
Concentrated hydrochloric acid. 
Concentrated nitric acid. 
Calcium oxide-finely ground. 
Calcium carbonate. 
5 N sodium hydroxide solution. 
Dilute /zydrochloric acid.-Dilute 240 mL. ·of concentrated hydro-

chloric acid with water to 1 litre. . 
Citric-molybdic acid solution (A) for use in the determination of 

water-soluble citric aCid-solublf! and total phosphoric qcid in ferti
lisers other than basic slag.-Stir 54 g. of molybdic anhydride 
(MoOa) with 200 m!. of water, add 11 g. of sodium hydroxide and 
'stir the mixture whilst heating to boiling point until the molybdic 
anhydride dissolves. Dissolve 60 g. of citric acid in about 250 to 
300 mI. of water and add 140 m!. of concentrated hvdrochloric 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 dropwise a 
dilute (0·5 or 1·0%) 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.-Stir 
54 g. of molybdic anhydride (MoOa) with 200 mI. of water, add 
11 g. of sodium hydroxide and stir the mixture, whilst heating to 
boiling point, until the molybdic anhydride dissolves. Dissolve 
120 g. of citric acid in about 250 to 300 m!. of water and add 
140 m!. of concentrated l)ydrochloric acid. Pour the molybdate 
solution into the· acid solution, whic):J. is stirred tJ::!roughout the 
ac}dition. Then cool and, if necessary, filter the solution through 
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a paper pulp pad. Dilute the solution to 1 litre. If the solution 
is slightly green or blue in colour, add dropwise a dilute (0'5 or 1'0%) 
solution of potassium bromate until the colour is discharged. 
This reagent should be kept in the dark. 

Quinoline solution.-Measure 60 ml. of concentrated hydrochloric 
acid and 300 to 400 mI. of water into. a 1 litre beaker and warm to 
70° -80°C. Pour 50 ml. of 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. 

0·5 N sodium hydroxide solution-carbonate free . 
. Indicfltor solution.-Mix 3 volumes of thymol blue solution and 

2 volumes of phenolphthalein solution prepared as follows:
Thymol blue solution.-Dissolve 250 mg. thymol blue in 

5·5 ml. of 0·1 N sodium hydroxide solution and 125 ml. of 
industrial methylated spirit. Dilute with water to 250 ml. 

Phenolphthalein solution.-Dissolve .250 mg. phenolphthalein 
in 150 ml. of industrial methylated spirit and dilute with 
water to 250 ml. 

0·5 N hydrochloric acid. 
0'1 N sodium hydroxide solution-carbonate free. 
0'1 N hydrochloric acid. 
Surface active agent.-o·5% solution of sodium do.decyl benzene 

sulphonate is suitable. 
Crystallised citric acid-monohydrate. 

4·12 Total phosphoric acid in fertilisers other than basic slag 

4·121 DISSOLUTION OF THE SAMPLE 

4·1211 In the absence of organic matter 
Weigh to the nearest mg. about 5 g. of the sample into a 400 ml. 

beaker, add 100 ml. of water and stir thoroughly. Boil the mixture, 
add slowly to the boiling solution 10 mI. of concentrated hydrochloric 
aqid in a thin stream, and then 10 ml.. of concentrated nitric acid; boil 
gently for 10 minutes, cool, transfer to a 500 m!. volumetric 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 mI. 
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. of calcium oxide and mix well 
with a stout platinum wire or thin glass rod. Calcine the mixture at a 
temperature not exceeding 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. of water, stir thoroughly and heat to boiling point. 
Add slowly to the boiling solution 10 ml. of concentrated hydrochloric 
acid,. and then 10 ml. of concentrated nitric acid, and boil gently. 

If the solution is clear, 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 contents to the filtrate; heat to boiling point and gently boil for 
10 minutes. Then cool, transfer to a 500 ml. volumetric flask aad dilute 
to the mark, Filter. 
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4'1~2 PROCEDURE 
Transfer a volume of the solution prepared aC90rding to paragraph 

4·1211. or paragraph 4·1212 containing less than 70 mg: of phOsphoric 
acid and preferably al;)Qut 50 mg. to a 500 .ml. stoppenid conical flask 
marked at 150 ml. Dilute the solution with water to 100 ml. If the 
sample does not contain calcium' add 100 to 200 mg. of ca;lcium carbonate. 
Then add 5 N sodium hydroxide $0luti6n dropwise until a faint 
permanent turbidity or precipitate is formed. J)issolve the precipitate 
by the drbpwise additiqn of dilute hydrochi'oric acid,' but avoid an 
excess. . ' 

Dilute to 150' mt, add 50 mi. of the citric-molybdic acid reagent (A), 
heat the solution to incipient ebullition, maintain it at this temperature 
for 3 minutes and then bring it to. the bailing point. . From a burette 
slowly add. 25 ml. of the quinoiine solution, with constant swirling 
throughout, the first few m!. peing add~d dropwise,. the rest in a slow 
str~am. . Keep the solutiOn gently boiling during tq.e addition. Immerse 
the flask in boiling water for 5 minutes,thencool it to 15°C. in running 
water. 

Filter with suction the contents of the fla!')k on a paper pulp pad and 
wash the flask, precipitate and filter wjth successive small washes of 
cold water until they are free from a9id.. Transfer the .filter pad and 
precipitate to the original flask,. rinse the funnel wi~ 'water and collect 
the rinsings in ,the flask. If necessary, '\yipe . the funnel with a small 
piece of damp filter paper to ensure complete removal of the precipitate, 
and place the paper in the flask. A.dd 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 wjth water, returning th~ washings 
to the flask.) Add a measured volume of 0,5 N· sodium hydroxide 
solution sufficient to dissolve the precipitate. and leave. a few inl. in 
excess. Shake the fhisk vigorously until all the precipitate dissoives. 
(To facilitate the dispersal of the precipitate, after addition to' 0·5 N 
sodium hydroxide solution, a few drops of thesurfat;e active agent 
may be added jf 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 ·yiolet to green-blue a1).d then very 
sharply to yellow at the eIld· point. Deduct the num1;lei of mI. of 
()·5 hydrochloric acid used from tb,e num1;let of mI. 0·5 N sodiuin 
hydroxide, to ascertain the volume .of 0·5 N so<;liumhydroxide equivalent 
to the phospb,oric acid. . 

Carry out a blank determination on all the teag~nts, omitting only 
the sample, and using 0·1 N standard alkali and acid i I1stead of :0·5 N 
for the titration. Calculate the blank in terms of 0-5 N 'alkaliand 
subtract it from the original reshlt. 

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

4·13 Water-soluble phosphoric acid 

4·131 EXTRACTION OF THE SAMPLE 

Weigh to the nearest centigram about 10· g. of the 'sample and transfer 
to a 500 mi. volumetric flask; add 400 mJ. 'of water at 20°e. aI1d shake 
the flask contiQ.uously for. 30 minutes. Dilute the contents to the mark, 
mix well and filter. . 

. 4·132. PROCEDURE 
Transfer a volume or the aqueous extract containing less than 70 mg. 

of phosphoric acid and preferably about 50 mg. ito a 500· mi. 'stoppered 
conical flask, marked at 150 mI. Dilute. with water to 1$0 mi., add 
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50 ml. of the citric-molybdic acid reagent (A), 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 m!. being added dropwise, 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 
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 pf' 0·5 N sodium hydrm\:ide 
solution sqfficient 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 m!. 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 
hyqrochloricacid used from the number of m!. 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 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 m!. 0·5 N sodium hydroxide = 1·366 mg. 
P2 0 S ' 

4·14 Water-insoluble phosphoric acid 
Determine the water-insoluble phosphoric acid as the difference 

between 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 

4·151 ,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. of pure 
crystallised citric acid (monohydrate) in water, dilute to 500 m!. and 
adjust the temperature to 20°C. Add the solution to the sample in the 
bottle, shaking so as to avoid the possibility 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 collect the filtrate. If the filtrate is 
not clear, pass it again through the same filter. 

4·] 52 PROCEDURE 
Transfer a volume of the solution prepared according to paragraph 

4·151 containing less than 70 mg. of phosphoric acid and preferably 
about 50 mg. to a 500 ml. stoppered conical flask marked at 150 rn!. 
Dilute the solution with water to 1,00 ml. If the sample does not contain 
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calcium add 100 to 200 mg. of calcium carbonate. Then add S N spdium 
hydroxide solution dropwise unti!- ~ faint permanent .turbidiF¥ .or pre~ipi
tate is formed. Dissolve the preCIpItate by the dropwIse addItIOn of dIlute 
hydrochloric acid, but avoid an excess. 

Dilute to ISO m!. and add 50 mL of the citric-molybdic acid reagent 
(A)· heat the solution to incipient ebullition, maintain i~ at this tempera
tur~ for 3 minutes and then bring to the boiling point. From a burette 
slowly add 2S m!. of the. quirioline solution with constant swirling 
throughout, the first few m!. being added. dropwise, the rest in a slow 
stream. Keep the solution gently boiling during the addition. lmmerse 
the flask in boiling water for S minutes, then cool it to lSoC. 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 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' precipi
tate, 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 ofO·S 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 O·S N 
sodium hydroxide solution, a few drops of the surfaceac.'tive agent. 
may be added if necessary.) Add 0·S-1·0 m!. of the indicator solution, 
and titrate the excess of sodium hydroxide with the O·S N hydrochloric 
acid until the indicator changes' from violet to green-blue !\ond then very 
sharply to yellow at the end point. Deduct the number of m!. of O·S N 
hydrochloric acid used from the number of ml. O·S N sodium hydroxide, 
to ascertain the volume of O·S N sodium hydroxide equivalent to the 
phosphoric acid. 

Carry out a blank determination on all the reagents, omittIng only 
the sample, and using 0·1 N standard alkali and acid instead of O·S 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 m!. 0·5 N sodium hydroxide = 1·366 mg. 
P20 S • 

4·16 Total phosphoric acid in basic slag 

4·161 PREPARATION OF THE SOLUTION 
Weigh to the nearest mg. about 2'S g. of the sample into a 400 ml. 

beaker, wet the solid thoroughly with 20 to 30 mI. of water, and then 
add a further 70 mI. of water with continuous stirring. Warm the 
mixture and add dropwise with stirring, 10 mt of concentrated hydro
chloric ,,!-cid, then S m!. of concentrated nitric acid. Gently boil the 
solution for 10 minutes, cool, and dilute to 250 ·mI. in a volumetric 
flask. Mix well. Filte~ the solution through a dry medium-fine filter 
paper into a dry beaker, rejecti:p.g the first 20 to 30 ml. -of the filtrate. 

4·162 PROCEDURE 
Transfer a volume of the solution prepared according to paragraph 

4·161, conta,jning less than 70 mg. of phosphoric acid and preferably 
about SO mg. to a SOO m!. stoppered conical flask marked at ISO m!. 
Dilute the solution with water to about 100 mI., heat almost to boiling 
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and then add 5 N sodium hydroxide solution dropwise until a faint 
permanent turbidity or Precipitate is formed. Add a few drops of con
centrated hydrochloric acid to clear the solution while it is still boiling. 
Dilute to 150 ml. and add 1 g. of citric acid and then 50 mi. of the 
citric-molybdic acid reagent (B). Boil the solution gently for 3 minutes. 
From a burette slowly add 25 mi. of the quinoline solution with constant 
swirling throughout, the first few mi. 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 ~inutes and then cool the flask 
and its contents 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 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 about but not exceeding 
100 mi., 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 solution 
sufficient to dissolve the precipitate and leave a few mi. in excess. Shake 
the flask vigorously until all the precipitate dissolves. (To facilitate the 
dispersal of the precipitate, after additiotJ. 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 mi. ·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 mi. of 0·5 N hydro
chloric 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 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 alkali and subtract 
it from the original result. 

Calculate the amount of phosphoric acid in the portion taken for 
analysis from the factor 1 m!. 0·5 N sodium hydroxide solution = 1·366 
mg. p;,o". 

4·17 Citric acid-soluble phosphoric acid in 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. of pure 
crystallised citric acid (monohydrate) in water, dilute to 500 m!. and 
adjust the temperature to 20°C. Add the solution to ·the sample in the 
bottle, shaking so as to avoid the possibility 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 collect the filtrate. If the filtrate is not 
clear, pass it again through the same filter. 

4· fn PROCEDURE 

Transfer a volume of the solution prepared according to paragraph 
4·171 containing less than 70 mg. of phosphoric acid and preferably 
about 50 mg. to a 500 ml. stoppered conical flask marked at 150 mI. 
Dilute the solution with water to 150 mI., heat almost to boiling and 
then add 50 ml. of the citric-molybdic acid reagent (B). Boil the solution 
gently for 3 minutes. From a burette slowly add 25 mI. of the quinoline 
solution with constant swirling throughout, the first few m!. being 
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·added dropwise, the rest in a sloW. stream. Again heat tq boiling and 
boil geQ.tly for 1 to 2 minutes. Immerse the flask in boiling: water for 
5 minutes and then. cool the flask and its contents to lSoC. _ in running 
water. . 

Viltet with suction the contenfs of the flask Qn a paper pJ.llp pad and 
wash the flask, precipitate aQ.d filter with sllcces~iye' smalL washes of 
cold water ulltil they 'are fi~~ from aCid. Transfer the filter pad and 
precipitate to the' qriginal .f1ask, rinse the funnel with water ~ncl 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 mI., stopper the flask and shake it vigorously until the p1;llp and 
PI'ecipitate are cOinpletely dispersed . 

. Add a measured~ vohime of 0·5 . N sodium hydroxide solution 
sufficient to dissolve the precipitate and leave a few mL in excess. Shake 
the flask vigorol,lsly until all the precipitate dissolves. (To facilitate .the 
dispersa:l of the precipitate after i:j,ddition of 0·5 Nsodium hydroxide 
solution, a few drops of th~ .. surface active agent may be added if 
necessary.) Add 0·5-1'0 -mI. . of the indicator solutiona.nd titrate the 
excess of sodium hydroxide witl~ the 0·5 N hydrochlork acid until the 
in,cijcator changes from violet to: green-blue and then- very sharply to 
yellow at the eQ.d point.. Deduct the numbe!; of ml. of O·S N hydro
chloric acid used: from the number ofm!. 0·5 N sodimn hydroxide to . 
ascertain the volume bf 0·5 N sodium hydroxide equivalent to the 
phosphoric acid. 

Carry out a bIlj.nk detenpination 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 mI. 0·5 N sodium hydroxide solution = 1·366 
mg. P20i;.. . . . . 

4'2 SPECTROPHOTOMETRIC (VANADIUM PHO$PHOMOLYBDATE) 
METHOD 

4'21 Reagents 
Potassium dihydrogen phosphate-con~aining at least 99·8 % mono-

potassium dihydrogen phosphate . 
. Ammonium molybdate. . . 
Ammonium vanadate. 
Concentrated hydrochloric acid~ 
Concentrated nitric aci4;. 
Calci~lm oxide-'-finely ground .. 
Standard phpsphate solution.-Dissolve in water 1'~173 .g. of potassium 

dihydrogeIi phosphate previously dried at lOSoe. for' 1 .hour, and 
dilute to 1 litre. Make a 5-fold dilution (1 ml.=O·2.mg. phosphoric 
acid (P 205»' _ 

Vanadium molybdate reagent.-Dissolve separately 20 g. of 
ammonium molybdate and 1 g. of ammonium vanaaate in water, . 
mix, acidify with 140 ml. of concentrated nitric acid and dilute to 
1 litre. 

Normal sodil1m hydroxide solution. 
Crystallised citrtc acid-monohydrate. 

4'22 TotaJ:p,lOsphoric acid iQ. fertilisers other than basic slag 

4'22J DISSOLUTION OF THE SAMPL}> 
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4'2211 In the absen.ce of organic matter 

Weigh to the nearest 'mg. about 5 g. of the sample into a 400 mI. 
beaker, add 100 mI. of water and stir thoroughly. Boil the mixture, 
add slowly to the .boiling solution 10 mI. of concentrated hydrochloric 
acid in a thin stream, and then 10 mI. of concentrated nitric acid; boil 
gently for 10 minutes, cool, transfer to a 500 in!. volumetric 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 mI. Retain 
the rest of the filtrate 

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; g,dd 1 g. of calcium oxide and mix 
well with a stout platinum wire or thin glass rod. Calcine the mixture 
at a temperature not exceeding 500°C. to destroy the organic matter. 
Allow the capsule or dish to cool and transfer the contents to a 400 mI. 
beaker; add 100 mI. of water, stir thoroughly and heat to boiling point. 
Add slowly to the boiling solution 10 mI. of concentrated hydrochloric 
acid, aild then 10 mI. of concentrated nitric acid, and boil gently. 

If the solution is clear, continue to boil gently for 10 minutes, then 
. cool, transfer to a 500 mI. v.olumetric 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 clilcine 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 500 mI. volumetric flask and 
dilute to the mark. Filter. 

4'222 PROCEDURE 

4'2221 Standardisation of instrument 
From a burette, measure' into a series of 100 mI. volumetric flasks 

25'0, 26'0, 27·0, 28'0, 29'0, 30·0 a~d 31'0 mI. 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 2.5 mI. of the vanadium molybdate reagent to each flask and dilute 
to 100 mI. 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, say 4,200 A, fill 
two 1 cm. cells with the 5·0 mg. solution and check the optical density 
of the cells. If there is a ,small- difference, select the cell with the smaller 
reading as the standard reference cell. 

Determifle the apparent optical density at 20°C. (corrected for cell 
differences) of the 5'2, 5·4, 5·6, 5·8, 6'0 and 6'2 mg. phosphoric acid 
sollltions 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 tile solution prepared according to 

paragraph 4·2211 .or paragraph 4·2212 so that the final volume of about 
25 mI. \ 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 mI. volumetric flask, add 25 mI. 
of the vanadium 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 nil. of the standard phospha~e solution" (at 20°C.) into a 
second 100 mI. volumetric flask. Add 25' mI. of the vanadium molybdate 

.. , reagellt (at .zO°C), dilute :to the mark, mix, and allow. to stand for 
10 minutes. . , . ..' . 
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Measure the difference in optical density at 20°C. between th~ 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 instrument . 

. 4·23 Water-soluble phosphoric acid 

4·231 EXTRACTION OF THE SAMPLE . 

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

4'232 PROCEDURE 

4'2321 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 vanadium 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 20°C. Shake and allow to stand for 
10 minutes. .... 

Set the spectropJ).Otometer to the correct wavelength, say 4,200 A, fill 
two 1 cm. cells with the 5'0 mg. solution and check the optical density 
of the cells. If there is a small difference, select the cell with the smaller 
reading as the standard reference cell, 

Determine the apparent optical density at 20°C. (corrected for cell 
differences) of the 5'2, 5'4, 5·6, 5·8, 6·0 and 6'2 mg. phosphoric acid 
solutions referred to rh¢ 5·0 mg. phosphoric acid solution as standard. 

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

4·2322 Analysis of sample 
To 25 ml. ·of the solution prepared according to paragraph 4'231, 

add 1 ml. of concentrated nitric acid; heat to incipient ebullition on a 
hotplate and maintain it at this temperature for 10 minutes. Cool, 
neutralise with normal sodium hydroxide solution and then successively 
dilute until a .final volume of about 25 .fil. 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. volumetric flask, add 25· ml. 
of the vanadium 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 ml. of tpe standard phosphate solution (at 20°C.) into 
a second 100 mI. volumetris flask. Add 25 ml. of the vanadium molybdate 
reagent (at 20° C.), dilute to the mark, mix, and allow to stand for 
10 minutes. . 

Measure the difference in optical density 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 samp~e. 

NOTE: Prepare a fresh reference standard for each series of readings 
on the instrument. . 
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4·24 

4·25 

4·251 

4·252 

4·2521 

4'2522 

Water-insoluble phosphoric acid 
Determine the water-insoluble phosphoric acid as the difference 

between 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. 
Citric acid-soluble phosphoric acid in fertilisers other than basic slag 

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 109. of pure 
crystallised citric acid (monohydrate) in water, dilute to 500 mI. and 
adjust the temperature to 20°C. Add the solution to the sample in the 
bottle, shaking so as to avoid the possibility of caking. Shake the 
bottle continuously for 30 minutes. Pour the whole of the liquid at 
onc.e on to a large medium-fine filter and collect the filtrate. If the 
filtrate is not clear, pass it·again through the same filter. 

PROCEDURE 

Standardisation of instrument 
From a burette measure into a serjes of 100 m!. volumetric flasks 

25·0, 26·0, 27'0, 28'0, 29'0, 30·0 and 31'0 m!. 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 to each flask a quantity of citric acid equal to that in the "final volume 
of about 25 m!." of the sample under examination quoted in para
graph 4·2522. Add 25 m!. of the vanadium molybdate reagent to each 
flask and dilute to 100 m!. with water,. m!lking 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, say 4,200 A, 
fill two 1 cm. cells with the 5'0 mg. solution and check the optical 
density of the cells. If there is a small difference, select the cell with 
the smaller reading as the standard reference cell. 

Determine the apparent optical density at 20°C. (corrected for cell 
differences) 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. 

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

paragraph 4·251 so that the final volume of about 25 m!. 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 m!. volumetric flask, add 25 ml. 
of the vanadium 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 m!. volumetric flask, add sufficient citric acid to obtain a 
concentration in the final 100 m!. equal to that of the sample solution. 
Then add 25 m!. of the vanadium molybdate reagent (at 20°C.), dilute 
to the mark, mix, and allow to stand for 10 minutes. 

Measure the difference in optical density at 20°C. between the two 
solutions and estimate the phosphoric .acid content of the volume of 
the unknown solution from the calibration graph. 

.C:alculate. the phosphor!c acid content of the sample from known 
dIlutIOn factors and the weIght of the sample. . 

NOTE: Prepare ~ fresh reference standard for each series of readings 
. on the instrUment. . . . . : . . '. '. . 

, ______ J 
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4·26 

4·261 

4·262' 

4'2621 

4·2622 

4·27 

4'271 

Total phosphoric acid in basic slag 

PREPARATION OF THE SOLUTION 
Weigh to the nearest mg. about 2·5 g. of the sample into a 400 rtll. 

beaker, wet the solid thoroughly with 20 to'30 m!. of water and then 
add a further 70 m!. of water with continuous stirring. Warm the 
mixture and add dropwise with stirring, 10 ml. of concentrated hydro
chloric acid, then 5 mL of concentrated 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, rejecting the 
first 20 to 30 m!. of the filtrate. 

PROCEDURE 

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 m!. 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 vanadium molybdate reagent to each flask, and dilute 
to 100 m!. 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, say 4,200 A, fill 
two 1 cm. cells with the 5·0 mg. solution and check the optical density 
of the cells. If there is a small difference, select the cell with the smaller 
reading as the standard reference cell. 

Determine the apparent optical density at 20°C. (corrected for cell 
differences) 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. 

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

paragraph 4·261 so that the final volume of ,about 25 m!. contains 
between 5·5 and 6·2 mg." phosphoric acid, taking care that the dilution 
water is at a temperature of 20°e. 

Transfer this final volume to a 100 ml. volumetric flask, add 25 m!. 
of the vanadium molybdate reagent (at a temperature of 20°C.), dilute 
to the mark, mix, anq 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 m!. volumetric flask. Add 25 ml. of the vanadium molybdate 
reagent (at 20°e.), dilute to the mark, mix, and allow to stand for 
10 minutes. 

Measure the difference in optical density 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 instrument. 

Citric acid-soluble phosphoric aCid in basic slag 

PREPARATION OF THE SOLUTION 

Weight to the nearest mg. about 5 g. of the sample and transfer to 
a stop~ered !,o!tle C?f about 1 litrC? c1l;pacity. Di~solve 10 g. of ,pure 
crystallised CItrIC aCId (m9nohydrate) In water, dIlute to 500 mI.'and 
adjust the temperature to 20°C. Add the ~olution to the sample in 
the bottle, shaking so as to avoid the possibility of caking. Sbake the 
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bottIe continuously 'for 30 minutes, Pour the whole 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. 

4·272 PROCEDURE 

4·2721 Standardisation of instrument 
From a burette measure'into a series of 100 m!. volumetric flasks 

,25'0, 26'0, 27'0, 28'0, 29'0, 30·0 and 31,0 m!. 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 to each flask a quantity of citric acid equal to that in the "final 
voiume of about 25 tn!." of the sample under examination quoted in 
paragraph 4'2722. Add 25 m!. of the vanadium molybdate reagent to 
each flask and dilute to 100 m!. 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 yorrect wavelength, say 4,200 A, fill 
two 1 cm. cells with the -5'0 mg. solution and check the optical density 
of the cells. If there is -a small difference, select the cell with the smaller 
reading as the standard reference cell. 

Determine the apparent optical density at 20°C. (corrected for cell 
differences) 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. 

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

paragraph -4·271 so that the final volume of about 25 m!. contains 
between 5·5 and 6·2 mg. phosphoric acid, taking care that the dilution 
wat!1r is at a temperature of 20°C. 

Transfer this final volume to a 100 m!. volumetric flask, add 25 m!. 
of the vanadium 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 mL of the standard phosphate solution (at 20°e.) into a 
second 100 m!. volumetric flask. add sufficient citric acid to obtain a 
concentration in the final 100 m!. equal to that of the sample solution. 
Th~n add 25 mI. of the vanadium molybdate reagent (at 20~e.), dilute 
to the mark, mix, and allow to stand for 10 minutes~ 

Measure the difference in optical density at 20°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. 

NOTE: Prepare a fresh refer.ence standard for each series of readings 
on the instrument. -

5· DETERMINATION OF POTASH 
For the purposes of the Fertilisers and Feeding Stuffs Act, 1926, 

"potash" means potassium oxide (K20). . 
Potash in all 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% of potash, by the flame photometric 
method. 

H PERCHLQRIC ACID METHOD , 

19 

This method depends on the insolubility of potassium perchlorate 
and the solubility of sodium, perchlorate in alcohol, and is applicable 
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in the presence of alkali metals; chloride~ and nitratlls. Sulphates and 
ammonium salts must be absent on account of the low solubility of 
sodium sulphate and of ammonium perchlorate in alcohol. Phosphates 
must be removed. Methods are given for the elimination of the effect 
of interfering substances. 

5·11 Reagents 
Concentrated hydrochloric acid. 
Barium chloride solution.-Dissolve 100 g. of barium chloride in 

water,filter the solution and dilute to 1 litre. 
Dilute hydrochloric acid.-Dillute 240 ml. of concentrated hydro-

chloric acid with water to 1 litre, 
Calci¥m oxide-finely ground. 
Ammonium hydroxide .solution~sp. gr. 0·88. 
Ammonium carbonate solution-saturated aqueous solution. 
Ammonium oxalate solution-saturated aqueous solution. 
20 % perchloric acid solution. 
Alcohol-industrial methylated spirit 95-96% vjv. 
Wash solution.-Add potassium perchlorate to alcohol a.nd 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 sulphatesand other interfering substances 
Dissolve in water a portion of the sample weighed to the nearest mg., 

equivalent in potassium content to 1·5 to 2·0 g. of potash. Cool the 
solution to 20°c', dilute to 500 mI. in a volumetric flask, mix well and 
filter through a dry filter. Determine the potash in 50 ml. of the solution 
by precipitating with perchloric acid as describe<;t in paragraph 5'15. . 

5·13 Potassium salts containing sulphates or other interfering substances 
A method is given in paragraph 5'131 for el.iminating the interference 

caused by the presence of sulphate. If the salts contain phosphates, iron, 
manganese or substances 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, equivalent in 
'potassium content to 1·5 to 2·0 g. of potash, into a 500 mI. beaker, add 
about 300 tnl. of water and 20 mI. of concentrated hydrochloric acid 
and heat the solution to boiling. To the boiling solution cautiously 
add, drop by drop, barium chloride solution in an amount slightly in 
excesS of that previously determined as necessary to ensure the complete 
precipitation of sulphate. Cool the liquid to 20°C., transfer to a 500 ml. 
volumetric flask, dilute to 500 ml., mix, and filter through a dty filter. 
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 ml. of dilute hydrochloric acid 
and filter if necessary. Determine the potash in the solution by the 
method described in paragraph 5·15. • 

5 ·14 Potash in guanos and mixed fertilisers 
Weigh to the nearest eentigram about 10 g. of the sample and, if 

organic matter is present, gently incinerate at a temperature not exceed
ing 500°C. Transfer the weighed portion of the sample or the incinerated 
residue to a 500 ml. beaker with a little water and 10 ml. Of concen
trated 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. of calcium oxide made into a paste with water. Bring the c<;>ntents 
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again gently to the boiling point, and keep so heated for about half an 
hour with frequent stirring. Cool to 20°C., transfer to a 500 ml. 
volumetric flask, dilute to 500 ml. and, after thoroughly shaking, filter 
through a dry filter paper. Transfer 250 ml. of the filtrate to another 
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 ammonium 
hydroxide solution, and precipitate the calcium and any excess of 
barium by adding ammonium carbonate solution until no further visible 
precipitation occurs, followed by the addition of about 1 ml. of 
ammonium oxalate solution. Cool to 20°C., dilute with water to 
500 mI. and, after tb,oroughly shaking, filter through a dry paper filter. 
Measure 100 ml. of the filtrate and evaporate to dryness in a basin. 
Expel the ammonium salts ftom 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 if necessary. Determine the potash in the solution by precipita-

. tion with perchloric acid as described in paragraph 5'15. 

5·15 Precipitation of potash as 'potassium perchlorate 
Transfer the solution obtained as described in paragraph 5'12, 5·131 

or 5''14 into a basin and add about 7 ml. of perchlorate 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 pre
cipitate in a little hot water. Add about 1 mI. of perchloric acid 
solution and again concentrate to the fuming stage. Thoroughly cool 
the residue in the basin and stir in 20 ml. of alcohol. Allow the pre-' 
cipitate to cool and settle; then pour the clear liquid through a dry 
filter paper, draining the precipitate 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 ml. of perchloric acid solution to the combined 
solution a,nd evaporate the whole down to the fuming stage. Cool the 
residue in the basin and thoroughly stir the contents with 20 m!. of 
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 th~ 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°C. and weigh. Regard the precipitate as potassium perchlorate 
(KCIO.) and calculate its equivalent as potash (K20) by multiplying its 
weight by 0·34. ' 

5·2 POTASSIUM CHLOROPLATINATE METHOD 
This method d,epends on the insolubility of potassium chloroplatinate 

in alcohol. Preliminary treatment is necessary for the removal qf 
calcium, iron, and aluminium, which are precipitated by ammonium 
hydroxide and ammonium oxalate. Ammonium salts are then removed 
,by boiling with aqua regia, and potassium chloroplatinate precipitated 

, from the resultant solution. 

5·21 Reagents 
Concentrated hydrochloric acic!. 
Diluted hydrochloric acid.-Dilute 500 mI. of concentrated hydro

chloric acid with water to 1 litre. 
Ammonium oxalate solution~saturated aqueous solution. 
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Ammonium hydroxide solution-sp. gr. 0·88. 
Concentrated nitric acid. 
Chloroplatinic acid solution.-Dissolve a weighed quantity of platinum 

by gentle heating in a mixture of 4 volumes of concentrated hydro
chloric acid, 1 volume of concentrated nitric acid and 1 volume of 
water in a covered beaker or flask. When the platinum is dissolved, 
transfer the solution to a 'basin and evaporate to a syrupy con
sistency. Add 10 mL of diluted hydrochloric acid and evaporate 
again to a syrup. Repeat the evaporation with diluted hydrochloric 
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. of platinum 
in 10 ml.. 

Alcohol-industrial methylated spirit 95-96% v/v. . 
Wash soiution.-Dissolve 200 g. of ammonium chloride in 1 litre of 

water, add 10 to 20 g. of pulverised p.otassium chloroplatinate and 
shake the mixture at intervals for 6 to 8 hours. Allow the mixture 
to settle and filter before use. . 

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

substances that interfere with the potassium chloroplatinate method, the 
procedure described in paragraph 5·23 shqu1d be used instead of the 
following procedure. 

Weigh to the nearest mg. about 2·5 g. of· the sample and transfer to 
a beaker. Add 10 mi. of concentrated hydrochloric acid and 50 ml. 
of 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 3.0 to 100 mg. of 
potash (K20). Mix the solution and filter through a dry filter. Determine 
the potash ih 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 250 ml. beaker. Add 125 m!. of water and 50 mi. of ammonium 
oxalate solution. Boil the contents for 30 minutes. If necessary a small 
quantity of potassium-free anti-foaming agent may be added. Cool the 
liquid, add a slight excess of ammonium hydroxide solution and cool 
to 20°C.; dilute to 250 m!. or to such larger volume that 50 ml. shall 
contain from 30 to 100 mg. of potash (K20). Mix the solution and 
filter through a dry filter. 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 sa:mple and gently 

incinerate at a temperature not exceeding 500°C. in order to destroy 
the organic matter. Grind the residue to eliminate any lumps and boil 
the residue for 30 minutes with 125 ml. of water and 50 ml. of ammonium 
oxalate solution. Cool the solution, add a slight excess of ammonium 
hydroxide solution, cool to 20°C. and dilute to 500 ml. or to such 
larger volume that 50 ml. shall contain from 30 to 100 mg. of potash 
(K20). Mix the solution and filter through .a dry filter. Determine the 
potash in the filtrate by the method described in paragraph 5'25. 

5·25 Precipitation of potasb as potassium chloroplatinate 
From the solution obtained as described in paragraph 5'22, 5·23 or 

5·24, tak.e SO ml, and place in a digestion flask of capacity about 300 
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to 500 m!. together with 10 m!. of concentrated nitric acid. A small 
silica bead or granule 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 diameter of 5 to 15 microns.) Boil the mixture for 
2 minutes, then add 10 ml.of concentrated hydrochloric acid. Boil the 
liquid down to approximately 25 mI. and add 5 mI. of concentrated 
hydrochloric acid followed by chloroplatinic acid solution in excess over 
that required by the total alkalis present. Boil the mixture down to 
10 to 15 mI., rotating the flask occasionally,. and then add 5 m!. of 
concentrated hydrochloric acid. Reduce the heat and gently boil the 
mixtUre down to 3 to 5 mI. (depending on the amount of precipitate), 
rotating the flask frequently near the end of the evaporation. 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. of 
a~cohol 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 sintered 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, together with the silica bead or granule, if used, to the crucible .. 
Cut off the suction, add 10 ml. of the wash solutjon to the precipitate 
and allow to stand for 5 minutes; then operate the suction at a low 
pressure and drain. Wash with a further five consecutive portions of 
10 ml. 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 and contents. at 100°C., weigh .and calculate the 
weight of the precipitate to its equivalent of potash (K20) by mUltiplying 
its weight by 0·1938. 

5·3 FLAME ;PHOTOMETRIC METHOD 
The determination of potash by this method depends on the measure

ment of the characteristic radiation due to potash emitted from a flame 
into which a solution of the sample is sprayed. The chosen radiations 
lie in the spectral range 7660A-7700A. These radiations may be isolated 
by either a monochromator or the use of a suitable filter. 

This method must not be used where the potash content of the material 
being analysed exceeds 20 % by weight. 

5'31 Reagents 
Potassium dihydrogen phosphate-containing at least 99'8 % mono-

potassium dihydrogen phosphate. 
Concentrated hydrochloric acid. 
Ammonium oxalate solution-saturated aqueous solution. 
Ammonium hydroxide solution-sp. gr. 0·96. 
Standprd potash solution.~Dissolve in water 5'779 g. of potassium 
. dihydrogen phosphate previously dried for 1 hour at 105°C., and 

dilute to 1 litre in a volumetric flask. Shake well. Transfer 50 ml. 
to a 1 Htre volumetric flask and dilute to the .mark. Shake well. 
This solution now contains 100 p.p.m. potash (K20). 

5'32 Potassium salts 
If the salts contain ammonium, calcium, iron, aluminium or other 

interfering substances, the procedure described in paragraph 5·33 should 
be used instead of the following procedure. 
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Weigh to the nearest mg. about 2·5 g. of the sample and transfer to 
a 400 m!. beaker. Add 10 mI. of concentrated hydrochloric acid and 
50 m!. of 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 mI. and boil gently for a few minutes. Cool 
the solution to 20°e., transfer to a 250 m!. volumetric flask, and dilute 
to the mark. Mix and filter through a dry filter. Successively dilute so 
that the final solution contains approximately 16. p.p.m. potash and 
determine the potash in the filtrate by the method described in para
graph 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 mI. beaker. Add 125 m!. of water and 50 m!. of 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 ammonium hydroxide solution· 
and cool to 20°C. Transfer to a 250 mI. volumetric flask, and dilute 
to the mark. Mix the solution and filter through a dry filter. Succes
sively dilute so that the final solution contains approximately 16 p.p.m. 
potash and determine the potash jn 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°e. in order to destroy 
the organic matter. Grind the residue to eliminate any lumps and 
boil the residue for 30 minutes with 125 m!. of water and 50 m!. of 
ammonium oxalate solution. Cool the solution, add a slight excess of 
ammonium hydroxide solution, cool to 20°C., transfer to a 500 m!. 
volumetric flask, and dilute to the mark. Mix the solution and filter 
through a dry filter. Successively dilute .so that the final solution contains 
approximately 16 p.p.m. 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 10, 12, 14, 16, 18 and 20 p.p.m. potash. Set the sensitivity 
of the flame photometer so that 100 scale divisions (ftIll scale deflection) 
is equivalent to 20 p~p.m. potash solution. Spray the 10,.12, 14, 16 and 
18 p.p.m. 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 p.p.m. solution to ensure 
that the sensivity of the flame photometer has not changed. 

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

20 p.p.m. potash solution. Spray the diluted fertiliser solution prepared 
in accordance with paragraph 5'32, 5,3.3 or 5·34,(J.nd read from the 
graph the approximate potash content of the solution. 

Prepare two further dilutions of the standard potash solution to 
contain respectively 1 p.p.m. more and· 1 p.p.m. less potash than the 
estimated potash content of the diluted solution of the sample. Succes
sively spray 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 
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potash content of the sample solution and hence of the fertiliser' from 
the proportionality of the radiation given by the sample solution and 
that given by the two standard solutions containing respectively 1 p.p.m. 
more and 1 p.p.m. less potash than the predicted· potash content. 

NOTE: It is essential that the flam~ photometer should be set up in a 
vibra.tion-free position and in a dust-free atmosphere. 

Dilute standard solutions should be freshly prepared. 

6· DETERMINATION OF FREE ACID IN SULPHATE OF 
AMMONIA 

6'1 REAGENTS 
Methyl red indicator solution.-Dissolve 25 mg. of methyl red in 

5 mI. of 90% industrial methylated spirit with the aid of 0·5 ml. of 
0'1 N sodium hydroxide solution. Dilute to 250 ml. with 50 % 
industrial methylated spirit. If desired a screened methyl red 
indicator may be used. 

0·1 N sodium hydroxide solution-carbonate free . 

. 6·2 PROCEDURE 
Weigh to the nearest centigram about 20 g. of the sample and dissolve 

in about 50 ml. of water. Filter, wash any insoluble matter and the 
filter paper free from SUlphate and dilute the combined filtrate and 
washings to about 250 ml. Add 2 or 3 drops of the indicator solution 
and titrate with 0·1 N sodium hydroxide solution. Express the resuln' 
as percentage by weight of sulphuric acid (H2SOJ. 1 m!. 0'1 N sodium 
hydroxide solution = 0·0049 g. sulphuric acid (H2S04), 

7· DETERMINATION OF NEUTRALISING VALUE IN LIMING 
. MATERIALS 

7·1 REAGENTS· 
0·5 N hydrochloric acid. 
Phenolphthalein indicator soiution.-Dissolve 250 mg. of phenolph

thalein in 150 ml. of industrial methylated spirit and dilute with 
water to 250 ml. 

0·5 N sodium hydroxide solution-carbonate free. 

7'2 PREPARATION OF THE SAMPLE 
Prepare a portion of at least 50 g. of the sample for analysis as 

described in paragraph 1·11. 

7·3 PROCEDURE 
Weigh to the nearest mg. about 500 mg. of the sample prepared 

according to paragraph 7'2 and transfer to a 300 ml. flask. Add 50 ml. 
of 0·5 N hydrochloric acid, cover the flask with a glass and boil the 
contents gently for 5 minutes. Cool the mixture, add 2 or 3 drops' 
of the phenolphthalein indicator solution and titrate with 0·5 N sodium 
hydroxid.e solution. Calculate by difference 'the volume of 0·5 N hydro
chloric acid required to neutralise the sample. Express the result as 
percentage by weight of calcium oxide (CaO). 1 mI. 0·5 N hydrochloric 
acid = 0'01402 g. calcium oxide (CaO). 

8· DETERMINATION OF MAGNESIUM IN LIME AND 
GROUND' LIMESTONE 

8·1 REAGENTS 
Standard calcium solution.-Dissolve 2·5 g. of calcium carbonate in 

120 ml. of 0·5 N hydrochloric acid and dilute to 1 litre. 
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Buffer solution.~Dissolve 6'75 g. of ammonium chloride, 62 ·mg. of 
magnesium SUlphate (MgSO~. 7H20), 93 mg. of disodium ethyl
enediamine tetracetate dihydrate and 57 11).', of ammonium 
hydroxide solutioli (sp. gr. 0.·88) in water,. and dilute to 100. ml. 

Solochrome Blaok indicator.-Mix 20.0. mg. of Solochrome Black and 
50. g.' of sodium chloride uniformly together and grind to pass 
through a sieve having apertures of :about 0.·3 mm. square*. . 

Murexide indicator.-Mix 20.0. mg. of Murexide and 100. g. of sodil,lm 
chloride uniformly together' and grind to Pass tl;!.rough a sieve 
having apertures of about 0.·3 mm. square*. Protect this mixture 
from liglit. 

0.·5 N hydrochloric acid. 
Dilute.ammonia.-Dilute 240 ml. ammonium hydroxide solution 

(sp, gr. 0.'88) ta 1 litre. 
N sodium hydroxide' solution. 
Ammonium persulpizate solution.-Dissolve 10 g. ammonium per~ 

sulphate ill water and dill.lte to 100. ml. Store in a cool dark place 
for not more than 1 week. 

Ammonium chloride solution.-Dissolve 330. g. ammonium chloride in 
water and dilute to 1 litre. 

Hydrogen peroxide solution-twenty volume strength. . 
0.·0.5 N EDT A.' solution,~Dissolv~ 10 g. of clisodium ethylenediamine 

tetracetate dihydrate in 80.0 ml. of water .contaip.illg 55. m!. of N 
sodium hydroxide solution. DilJlte 2Dml, .of stimdard calcium 
solution with 3D nil. of water. Add 1 ml. of buffer solution and 
20.0. mg. of Soiochrome Black indicator; titrate with the EDT A 
soluti~n to' a blue end point. and adjust the strength of ·this solution .' 
so that 1 ml. is equivalent to 2·5 mg. Of calcium carbonate (CaCO:J 

8'2 PROCEDURE 
Weigh to the nearest .mg. about 1 g. of finely ground sample and add 

50 ml. of '.0·5 N 'hydrochloric acid. Transfer to a cop.iCal flask, cover 
with a glass and boil for 3 minutes. Add 2 ml. of hydrogen peroxide 
solution, reboil,cool, add 1 ml. of .ammoniumchloride solution, a slight 
excess of dilute ammonia and 1 ml: of ammonium persulpliate solution. 
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. of hot 
water. Wash the precipitate off the paper with riot more than. 50. ml. 
of water, and boil with 50. ml. of 0·5 Nhydrochloric acid. Cool the 
solution, add 1 ml. of ammonium chloride solutioI;l, a slight excess Of 
dilute ammonia and 1, ml. of ammo~um persulpha~e . solution and 
remove the excesS. ·ofammonia by boiling.. Filter and wash with hot 
water. Add the filtrate and washings to the nItrate and washings from 

." the firstpreciptation, cool, and dilute the whole to 20.0. ml. 
If no precipitate form~ on the addition of the. ammonia and per

sulphate solutions, remove the excess of ammoniapy boiling, :add 6 ml. 
of ammonium chloride solution, cool, all-d dilute to 20.0. ml. 

If the amount of the precipitate is· small, omit the second precipitation 
but add 6 ml. of ammoilium chloride .solution. to the filtrate and. washings 
before cooling and diluting to 200. ml. . 

Dilute 20. l'nl of the solution to 50. nil. and add 3 ml. of dilute 
ammonia. Then add 20.0. mg. ·of Soloclitome J;llack indicator and tItrate 
with EDT A solution to a blue end point. 

* Bdtish Standard Test Sieve, Mesh. No. 52 is suitable (British 'Standards for Test 
Sieves 410:1943). 
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Dilute a further 20 ml. of ·the solution to 50 ml. and add 7 ml. of 
N sodium hydroxide $olution. Then add 200 mg.· of Murexide indicator 
and titrate with EDT A solution to a violet end point. 

Calculate the magnesium content from the difference between the two 
titrations. 1 m!. of EDT A solution = 0·608 mg. of magnesium (Mg.). 

9· THE PRESCRIBED SIEVE AND METHOD OF SIEVING 

9'1 PURPOSE 
Statement as to fi.neness of grinding of basic slag, phosphate rock, 

ground limestone and ground magnesian limestone. Implied definition 
of ground limestone and ground magnesian limestone in Part I of the 
Fourth Schedule to the Fertilisers and Feeding Stuffs Act, 1926. 

9'2 THE SIEVE 
British Standard Test Sieve, Mesh No. 100*. 

9·3 METHOD OF SIEVING 
Heat the sample at lOO°e. until dry, and thoroughly mix. Weigh 

to ·the nearest centigram about 20 g. and transfer to the sieve with the 
lower receiver attached. Shake the' sieve for 5 minutes, frequently 
tapping the sides; then brush olit the powder iIi the lower receiver and 
weigh. Replace the receiver and repeat the shaking and tapping pro
cedure for 2 minutes. Add the powder in the receiver to the firsfportion 
and weigh. Repeat the process until not more than 40 mg. passes through 
the sieve during 2 minutes. 

Disintegrate soft lumps such as can 'be caused to crumble by the 
application of the fibres of a soft brush after each shaking period, 
taking care that the hard parts of the brush do not make contact with the 
sieve, and that the brush is not used to brush particles through the sieve. 

Calculate the fineness of grinding by expressing the weight of the 
material passing through the sieve as a percentage of the weight of the. 
portion of the dried sample taken for sieving. 

,* British Stailda\,ds for Test· Sieves, 410:1943. 

19t, 
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Methods of Analysis of :Feeding Stuffs . 
(Sections 30), '4(3), 5(3), p,,7Q),'13(i), 20(1), 26(4) and 28(1) 

, ",' .and Regu]l:.ltion 14) . :' 

(A "decimal" system has been adopted for the numbering of divisions and 
sub-divisions iix this Schedule. It is explained at the beginning of .the Seventh 
Schedule;) 

The main divis~on,~ in t4i~ Sch~du~e a~e a~ follmys:-
1. Preparation of the' Sample fbt Ana1ysis. 
2. Determination of Moisture. 
3. Detetmjnation: of Oil. 

: 4. Determination' of 'Protein. ': 
" ?' De~etLiliri!ft~bri.cit Phosphofic'i\bid. 

6. Determip.ation of Fibre. 
7. Determination of Sugar. 
S. Determination' 'of sa1t: 
9. Determination of Ash. 

10. Determination· of Sand, SiliciOl.lS· Matter or . Othef Insoluble Mineral 
Matter. 

NOTE: References to "watet,,·;tJean purified water. as defil).ed in the British 
Pharmacopoeia. ,All reagents used should. be of analytical ~uality.. . 

i·. PREPARAtION 'OF 'THE SAMPLE FOR ANALYSlS 

With some materials; fine grinding may lead' to loss or gain of 
moisture: and . allowance for this must be made. Grinding should be 
,a~r,rapid as possible and unnecessary exposure to the atino'spliere avoided. 
Grinding in a laboratory millis usually quicker than grindiilg in a mortar 
although the latter is permis&ible. 

1·1 If the sample is in a fine condition and passes through a sieve having 
apertures of about 1 mm. square*, mix thorollghly 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*, and wholly passes through a sieve having aper
tures from 2 to 3 .mm. squaret, mix thoro)lghly and further grind a 
portion of not less than 100 g. to pass through a sieve having apertures, 
of about 1 mm. square*. Transfer the portion so prepared to a non
corrodible container provided with· an air-tight closure. 

1·3 If the sample is in a coarse condition as, for example, pieces of broken 
cake, carefully grind until the whole passes through a sieve having 
apertures of from 2 to 3 min. squaret. Mix thoroughly. imd further 
grind a portion of not less than 100 g. to. pass through a sieve having 
apertures of abt;mt 1 mm. square*. Transfer the portion so prepared 
to a non-corrodible container provided with an ait:.tigh,t iclos:ure . 

. *British StandardTestSieve; Mesh No: 16 issuitable }. British Standards for 
:t British Standard Test Sieve, Mesh Nos. 8,1' or 6,issuitable . Test Sieves 4fO:1943. 

/', :. 
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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 i·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 moisture. 

1·5 If, because of its physical condition, grinding is difficult, take a portion 
immediate"1y 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 
described 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*. 
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 Treat by any 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 tq 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. 

DETERMINATION OF OIL 

For the purposes of the Fertilisers and Feeding Stuffs Act, 1926, "oil" 
means t1;te extract obtained as a result of treatment of a feeding stuff 
according to the method described in paragraph 3'21 or 3·22. 

H REAGENT 
Petroleum spirit-light petroleum~boiling point 40°-60°C. 

3'2 PROCEDURE 

3·21 For feeding stuffs not containing full cream dried milk 
Weigh to the nearest mg. about 3-5 g. of .the sample; tra.nsfer to an 

extraction apparatus and extract with petroleum spirit for a period of 
at least 4 hours. Transfer the residue of the feeding stuff from the 
extraction apparatus to a small mortar, grind lightly and return it to 
the extraction apparatus. Wash out the mortar with a small quantity 
of petroleum spirit an4 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 ffiter paper or cotton wool plug into another weighed 
flask; wash the extraction flask and the filter twice with petroleum 
spirit 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 

* British Standard Test 'Sieve, Mesh No. 16 is snitflbie (British Standards for Test 
Sieves 410:1943). 
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2 hours, cool and weigh. Reheat at 100°C. for 30 minutes, cool and 
again weigh. This second weight should not differ by more than 1 or 
2 mg. from the first weight. Regard this petroleum spirit extract as oil. 

Where a sample is presumed to have an_ oil content in excess of 10%, 
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 petroleum spirit for at least a -further hour. Filter 
and wash into a second weighed flask; dry and weigh .as described in 
the preceding paragraph. 

3·22 For feeding stuffs containing full cream dried Diilk 
The procedure described in paragraph 3·21 above may give an 

incomplete extraction of oil from full cream dried milk an.d feeding 
stll,ffis containing full cream drie4 milk, and for these products th~ 
followirig modified procedure is prescribed. This modified procedure 
involves equilibrisation of the material with water vapour under con
ditions !iuch that the moisture content is su,itably increased but does not 
become excessive. -
. . Weigh to the nearest mg. about 3-5 g. of the sample. Spread the 
weighed portion in a thin layer and place it in a suitable closed receptacle 
over a layer of water. Maintain at room temperature until the moisture 
content of the portion reaches approximately ]0% and th~reafter for 
a period of not less than 12 hours. The moisture_ content of the portion 
must not exceed 18% at the end of this time. Examine the portion so 
treated by.the procedure described in paragraph 3'21, 

4· DETERMINATION OF PROTEIN 

4·1 Ascertain the percentage of total nitrogen by the method described in 
paragraph 4'2, and calculate the percentage of protein by multiplying 
the result by 6·25. 

4·2 TOTAL NITROGEN 

4·21 Reagents 
Concentrated sulphuric acid-nitrogen free. 
Mercury or mercuric oxide. 
Anhydrous sodium sulphate or potassium sulphate. 
Paraffin wax. 
50% sodium hydroxide solution.-Dissolve 500 g. of sodium hydroxide 

in water and dilute to 1 litre. 
Sodium thiosulphate. 
0'2 N sulphuric acid or hydrochloric acid. 
0'2· N sodium hydroxide solution-carbonate free. 
Methyl red indicator solution.~Dissolve 25 mg. of methyl red in 

5 ml. of 90% industrial methylated spirit with the -aid of 0·5 ml. of 
0·1 N sodium hydroxide solution. Dilute to 250 tnl. with 50% 
industrial methylated spirit. If desired a screen methyl red 
indicator may be used. 

Sucrose. 

4·22 Procedure 
Weigh to the nearest mg. about 2 g. of the sample (or such an amount 

as shall contain not more than 250 mg. of nitrogen) and transfer to a 
Kjeldahl flask. Add 25 ml. of concentrated SUlphuric acid, 2 small 
globules of mercury (approximately 400 mg.) or approximately 0·5 g. of 
mercuric oxide, and 109. of anhydrous sodium sulphate or potassium 
sulphate. Heat gently over a small flame until frothing ceases and the 
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5· 

5-1 

5·11 

liquid is practically colouFless.. Continue to heat for a further two 
hours. Avoid local overheating. If frothing is excessive, add about 0·5 g. of 
paraffin wax. 

Dissolve the cooled digest in water, and make up to a total volume 
of about 250 ml. Taking precautions against loss of ammonia, add 
sufficient 50% sodium hydroxide solution to neutralise the acid and 
10 mi. in excess; then add 5 g. of sodium thiosulphate, mix well and 
connect immediately to a distillation apparatus. Distil into an appro
priate volume of 0,2 N acid, coptrolling the rate of distillation so that 
not less than 150 mI. 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. of sucrose 
in place of the sample. Express the result in terms of nitrogen. 1 m!. 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 or nitric nitrogen, the appropriate 
determination should' be made as described in paragraph 3·52 or para
graph 3·6 (Methods of Analysis of Fertilisers), and the amount so obtained 
deducted from th~ total nitrogen content. 

DETERMINATION OF PHOSPHORIC ACID 

For the purposes of the Fertilisers and Feeding Stuffs Act, 1926, 
"phosphoric acid" means P20 0 (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 precipi
tation of quinolinium phosphomolybdate under carefully controlled 
conditions. The spectrophotometric' method compares the amount of 
light transmitted by the solution to that by a solution of known phosphoric 
acid content. 

QUINOLINIUM PHOSPHOMOLYBDATE METHOD 

Reagents 
Calcium oxide-finely ground. 
Concentrated hydrochloric acid. 
Concentrated nitric acid. 
5 N sodium hydroxide solution. 
Dilute hydrochloric add.-Dilute 240 ml. of concentrated hydro

chloric acid with water to 1 litre. 
Citric-molybdic acid solution (A).-Stir 54 g. of molybdic anhydi:ige 

(M003) with 200 mi. of water; add 11 g. of sodium hydroxide a1,ld 
stir the mixture whilst heating to boiling point until the molybdic 
anhydride dissolves. Dissolve 60 g. of citric acid in about 250 to 
300 m!. of water and add 140ml. of 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 pa<;I. Dilute the solution to 1 litre. 
If the solution is slightly green or blue in colour, add dropwise' a 
dilute (0·5 or 1'0%) solution of potassium bromate until the colour 
is discharged. This reagent should be kept in the dark. 

Quinoline so/utian.-Measure 60 m!. of concentrated hydrochloric 
acid and 300 to 400 m!. of water into a 1 litre beaker and warm 
to 70o~80°C. Pour,50 ill!. of quinoline in a thin stream into the 
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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. " 

0·5 N sodium hydroxide solution-carbonate free. . 
Indicator solution.-Mix 3 volumes of thymol blue solution and"" 

2 volumes of phenolphthalein solution prepared as follows:
Thymol.blue solution.-Dissolve 250 mg. thymol blue in 5·5 ml. 

of 0'1 N sodium hydroxide solution and 125.ml. of industrial 
methylated spirit. Dilute with water to 250 ml. 

Phenolpht!:z{llein solution.-Dissolve 250 mg. phenolphthalein in 
150 mI. of industrial methylated spirit and dilute with water 
to 250 ml. 

0·5 N hydrochloric aqid. 
0·1 N sodium hydroxide solution-carbonate·free . 

. 0·1 N hydrochloric acid. 
Sur/ace active agent.-0·5% solution of sodium dodecyl benzene 

sUlphonate is suitable. 

5'12 Dissolution of the sample 
Weigh to the nearest mg. about 5 g. of the sample into a capsule 

. or dish; add 1 g. of 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. of water; then 
add slowly 12 mi. of concentrated hydrochloric acid, taking suitable 
precautions to avoid loss by effervescence, and finally 5 ml. of con
centrated nitric acid. Heat to incipient boiling and keep at this tempera
ture for 10 minutes. Dilute with about 10 ml. of water, 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 mi. 
of the filtrate. 

5'13 Procedure 
Transfer a volume of the filtrate prepared according to paragraph 5·12 

containing less than 70 mg. of phosphoric acid and preferably about 
50 mg., to a 500 mi. stqppered conical flask ml:trked at 150 mi. Dilute 
the solution with water to 100 mi. and add 5 N sodium hydroxide solution 
until a faint permanent turbidity or precipitate is formed. Dissolve the 
precipitate by the dropwise addition of dilute hydrochloric acid, but avoid 
an excess. 

Dilute to 150 mi., add 50 ml. of the citric-molybdic acid reagent (A), 
heat the solution to incipiellt ebullition, maintain it at this temperature 
for 3 minutes, and then bring it to the boiling point. From a burette 
'slowly add 25 mi. of the quinoline solution with constant swirling 
throughout, the first few mi. being added dropwise, the rest in a slow 
. sfream. 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 
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 
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. ' piece, of damp filter paper to ensure complete removal of the precipitate, 
, ,and'place the paper in the flask. Add water to a t0tal of about but not 

exceeding 100 ml. 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 

. solution sufficient to dissolve the precipit~te and leave a. few mL in 
excess. Shake the flask vigorously until . all theprecipitat¢ dissolves. 

'('Fo facilitate the clispersal of the precipitate.'aftet additiOn',bf 0·5 N 
~odium. hy-dioxide solution, a few drops of ,the surface a~tive agent 
may .be added if necess~ry.) Add 0·5-1·0 nil,of the indicator solution, 
and titrate :the excess of sodium hydr0xide with the 0·5 N hydrochloric 

'acid until the indicator changes from vi0let. to green~blue and then very 
sharply t6 yellow at the end point. Deduct the n,umber of ml. of 0·5 N 

'hydrochloric acid used ftom the number of mr. 0·5 N sodium hydroxide 
to ascertain the volume 'of 0,5 N sodium hydroxide equivalent to the 
phosphoric acid. ' , 

Carry out a bla~k determination 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 resuli:. 

Calculate the amount .Qf phosphoric acid in the portion taken for 
analysis from the factor 1·0 ml. 0·5 N sodium hydroxide = 1·366 mg. 
P2 0 5 • 

5'2 SPECTROPHOTOMETRIC (VANADIUM PHOSPHOMOLYBDATE) 
METHOD.' ' 

5· 2JReagents 
Potassium dihydrogen Iihosphate--containing at least ,99·8 % mono-

potassium dib.ydrogen phosphate. 
Ammonium molyb,date. 
Ammonium vanadate. 
Cdlcium oXide-finely ground. 
Concentrated hydrochloric acid. 
Concentrated nitric ,acid. . 
Standard phosphate solution.-Dissolve in water 1·9173 g. of potassium 

.dil:lydrogen phosphate previously dried at 105°C for 1 hour and 
dilute to 1 litre. Make a 5 fold dilution (1 rhl.=O·Z mg. phosphoric 
acjd (PZ0 5 )). 

Vanadium molybdate reqgent.-Dissolve separately 2o.g. of ammonium 
molybdate and 1 g. of ammonil.lm vanadate in water, mix, acidify 
with 140 ml. of concentrated nitric acid and dilute to 1 litre. 

5·22 Dissolution of the sa~ple 
Weigh to the neare§t mg. about '5 g. of the sample into a capsule 

or dis4; add 1 g. 9f calcium oxide, mix well and thoroughly wet with 
a little ,water. Dry the mixture and incinerate' at a temperature not 
exceeding. 500°C. uhtil c011lpletely ·charred.Co61~ transfer the' contents 
of the capsule or dish to a 250 ml. beaker and \iqq ~Q ml, of water; 
then ad~ sI0~1y')2 !OLof concentrated hydroc~lori9 .. ~c~d" !a!<ing suitable 
pre'cautIOns to avold loss by effervescence;. and finally :> ml. of con
centrat~d nitric acid. Heat to incipient ·boiling and keep at this tempera
ture for 10 minutes. Dilute with about 10 ill!. of water, filter, tranSfer 
the. insoluble matter to the filter paper with a minimum amount of 
Water and wash twice with sma'll yolumes of water. Then transfer the 
filter ,paper and insoluble matte~;\9 the Qriginal capsule or dish and 
inc;inerate "until all the carbon is' destroyed. ~?~bi):l~' .the ash with 
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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. 

5·23 Procedure 

5'231 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 (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 vanadium molybdate reagent to eaoo flask and 
dilute to 100 m!.. 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; say 4,200 A, fill 
two 1 cm. cells with the 5·0 mg. solution and check the optical density 
of the cells. If there is a small difference, select the cell with the smaller 
reading as the standard reference cell. 

Determine the apparent optical density at 20°e. (corrected for cell 
differences) of the 5'2, 5'4, 5'6, 5'8, 6'0 and 6'2 mg. phosphoric acid 
solutions referred to the 5'Q mg. phosphoric acid solution as standard. 

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

5·232 ANALYSIS OF SAMPLE 
Successively dilute a portion of the solution prepared according to 

paragraph 5·22 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°e. 

Transfer this final volume to a 100 ml. volumetric flasIc, .add 25 ml. 
of the vanadium molybdate reagent (at a temperature of 20° e.), dilute 
to the mark, mix, and allow to stand for 10 minutes. At the same time 
transfer 25 mI. of the standard phosphate solution (at 20°e.) into a 
second 100 IIil. volumetric flask. Add 25 ml. of the vanadium molybdate 
reagent (at 20°C.), dilute to the mark, mix, and allow to stand for 
10 minutes. 

Measure the difference in optical density 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 instrument. 

6· DETERMINATION OF FIBRE 
For the purposes of the Fertilisers and Feeding Stuffs Act, 1926, 

"fibre" means the organic matter calculated as the result of treatment 
of the feeding stuff according to the method described in paragraph 6'2. 

6·1 REAGENTS 
Petroleum spirit-light petroleum-boiling point 40°·60°C. 
0'255 N sulphuric acid. . 
0·313 N sodium hydroxide solulion.-This solution must be free or 

nearly free from sodium carbonate. 
1 % hydrochloric acid.-Dilute 10 ml. of concentrated hydrochloric 

acid with water to 1 litre. 
Alcohol-industrial methylated spirit 95·960,{, v Iv. 
Ethyl ether. 
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6'2 PROCEDURE 
Weigh to the nearest mg. about 2·7 to 3·0 g. of the sample, transfer to 

an extraction apparatus and extract with petroleum spirit. Alternatively, 
extract with petroleum spirit by stirring, settling and decanting three 
times. Air dry the extracted sample and' transfer to a dry 1000 ml. 
conical fJask.* Add 200 ml. of 0'255 N sulphuric acid measured at 
ordinary temperature and brought to boiling point, the first 30 or 40 m!. 
being used to disperse the sample, and heat to boiling point within 
1 minute. Ail appropriate amount of anti-foaming agent may be added 
if necessary. Boil gently for exactly 30 minutes, maintaining a constant 
volume and rotating the flask every few minutes in order to mix the 
contents and remove particles from the sides. 

Meantime prepare a Buchner funnel fitted with a perforated plate by 
adjusting a piece of cut cotton cloth or filter paper to cover the holes 
in the plate so as to serve as' a support for a circular piece of suitable 
filter paper. Pour boiling water into the funnel, allow to remain until 
the funnel is hot and then drain by applying suction. Care should be 
taken to ensure that the filter paper used is of such quality that it does 
not release any paper fibre during this and subsequent washings. 

At the end of the 30 minutes boiling period, allow the acid mixture to 
stand for 1 minute and then pour immediately into a shallow layer of 
hot. water under gentle suction in the prepared funnel. Adjust the suction 
so that the filtration of the bulk of the 200 m!. is completed within 
10 minutes. Repeat the determination if this tim~ is exceeded. 

Wash the insoluble matter with boiling water until the washings are 
free from acid; then wash back into the original flask by means of a 
wash bottle containing 200 ml. of 0·313 N sodium hydroxide solution 
measured at ordinary temperature and brought to boiling point. Boil 
for 30 minutes with the same precautions as· those used in the earlier 

. boiling and treatment. Allow to stand for 1 minute and then filter 
immediately through a suitable filter paper. Transfer the whole of the 
insoluble matel'ial to the filter paper by means of boiling water, wash 
first with boiling water, then with 1 % hydrochloric acid, and finally 
with balling water until free from acid. Then wash twice with alcohol 
and three times with ether. Transfer the insoluble matter to a dried 
weighed ashless filter paper and dry at 100°C. to a constant weight. 
Incinerate the paper and contents to an ash at a dull red heat. Subtract 
the weight of the ash from the increase of weight on the paper due to 
the insoluble material, ami report the difference as fibre. 

*NOTE: In the event of the sample containing 3 % or more of calcium 
carbonate (chalk or limestone flour), it will be necessary to remove the 
calcium carbonate before digesting the sample with acid. This can 
,be done at the stage in the procedure when the portion taken for analysis 
has been extracted with .petroleum spirit. The original weight taken 
for the deterD;liilation should be such that the actual amount of feeding 
stuff free from calcium carbon~te is between 2'7 and 3·0 g. 

Transfer the air-dried extracted sample to a 1000 ml. conical flask, 
add a quantity of 1 % 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 tl).e residue ~nd the filter to drain thoroughly. Bring 200 ml. 
of 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 6'2. 
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7' DETERMINATION OF SUGAR 

For the purposes of the Fertilisers and Feeding Stuffs Act,. 1926. 
"sugar" means sucrose. 

Sugar is: included in the Schedules. to the' Act only as molasses or 
treacle, or as the sweetening constituent of molassed beet pulp a.nd 
molasses feeds. It is necessary,' therefore, as the first procedure, to" 
"clean" the sugar from impurities, ot from its absorbent body. The 
sugar is then determined as invert sugar affer inversion of the sucrose. 

7·1 REAGENTS 
Potassium oxalate solution.-Dissolve 50 g. of .potassium oxalate in 

water and. dilute to 1 litre. C • . • • 

Zinc acetate solution.-Dissolve 219 g. of crystallised zinc agetate and 
. 30 m!. of glacial acetiC acid in water and dilute to 11itre. 
Potassium ferrocyanide solution.-Dissolve 106 g. of crystallised 

potassium ferrocyanide in water and dilute to'1 litre.' 
N hydrochloric acid. 
Phenolphthalein indicator solution.:-Dissolve 250 mg. of phenol ph

thalein in 150 m!. of industrial methylate4 spirit and dilute with water 
to 250 m!. 

10% sodium hydroxide soiution.-Dissolve 100 g. of sodium hydroxide 
in water and dilute to 1 litre. . . " 

Fehling'ssolution.~Mixequal volumes of a solution.ofcopper sulphate 
and a solution of:sodium potassium tartrate prepared as follows:

Copper sulphate solution.-Diss9Ive 69'28 g. of copper sulphate 
(CuSO:,. 5H20) in water and dilute t6 1 litre. 
Sodium potassil,lm tartrate solution . ..,.,..,Dissolve 346 g, of 'sodium 

potassium tartrate and 100 g. of sodium hydroxide in water 
and dilute to 1 litre. . 

NOTE: The strength of the Fehling's sol~tion should be such that 
10 m!. is equivalent to 0·0525 g. of invert sugar. It should be checked 
by titrating with a solution of pure sucrose (inverted by the procedure 
described in the Note following paragraph 7'223) using the procedure 
described in .paragraph 7·223." " 

Methylene blue solution.~Dissolve 2·5 g. of methylene blue in water 
and .dilute to 250 m!. " 

7'2 PROCEDURE 

7·21 Preparation of the sample' 

7·211 WHEN THE SUBSTANCE IS iN SOLID FORM 

Weigh .to the ·rtearest centigram about 20 g. of the sample or a 
sufficient quantity to contain about 2 g. of sugar. Grind in a mortar with 
hot water (temperature not to exceed 60°0.) and transfer with the aid 
of water to a 250' mt. . beaker using in all about 1-20 nil'. of water. Stir 
well and decant through muslin into a 250 mi. volumetric flask, allowing 
to drain until 'the'liquid is substantially. removed, and then squeeze 

, the residue on the muslin. Return the residue to .the beaker, add about 
50 m!. of water, mix, and decant through" the muslin into the" volumetric 
flask, again .squeezing the residue after draining. Repeat this treatment 
with a further 50 m!" of water, and finally squeeze the residue on 
the muslin. Add 5 m!. of potassium oxafate solution to the contents 
of the volumetric flask followed by 5 m!. of zinc acetate solution; mix 
well and tl1en add 5 m!. of potassium ferro cyanide solution. dilute to 
250 mI.,. mix well and.filter. Deterrnine.thesugar in: 50 mi. Of the filtrate 
by the method described in paragraph 7·22. ' . 
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7·212 .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 m!. volumetric flask using about 200 m!. of water. To clear 
the solution add 5 m!. of zinc acetate solution. Mix" then add 5 mI. 
of potassium ferro cyanide solution, again mix, <;lilute to 250 m!., mix 
and filter. Determine the sugar in 25 m!. of the filtrate by the method 
described in paragraph 7·22. 

7·22 Determination of the sugar contl:mt 

7·221 Transfer the measured volume of filtrate obtained as described in 
paragraph 7·211 or paragraph 7·212 to a 300 m!. beaker, add 15 m!. 
of N hydrochloric acid, dilute to 150 m!. with water, cover with a glass 

,and heat to boiling point. .continue to boil for 2 minutes, cool, add 
2 or 3 drops of phenolphthalein indicator solution, just neutralise with 
10% sodium hydroxide solution, transfer to a 200 m!. volumetric flask 
and dilute to 200 m!. Filter if necessary. 

, 7,222 PRELIMINARY ESTIMATION 
(This estimation is usually necessary where the percentage of sugar 

is unknown.)-Transfer exactly 10 m!. of Fehling's solution to a 250 m!. 
conical flask and add 20 ml. of water. Add from a burette approximately 
10 m!. of the filtrate px:epared as described in paragraph 7·221, heat to 
,bpiling point and boil briskly for 1 minute. Add 3 drops of methylene 
'blue solution and titrate ~rom the burette at. the rate of 1 m!. 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 
m!. required and call th~s X m!. This titration should not be outside 
the range of 15-40 ml. otherwise the determination should be repeated 
using a more appropri~te volume of the filtrate. ' 

7·223 EXACT DETERMINATION' 
1 To 10 m!. of Fehling's solution in a 250 m!. conical flask add from 

a burette (X-I) m!. of the filtrate prepared as described in paragraph 
7'221, together with sufficient water to I):1ake a total volume of 60 ml. 
Heat to boiling point, boil briskly for 1 t minutes and add 3 drops of 
methylene blue solution. Titrate from the burette at the rate of approxi
mately 0,25 m!. 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 1 t minutes. Then the total number 
of m!. used in the determination equals the sugar equivalent of 10 m!.. 
of Fehling'S solution. 
,10m!. Fehling's solution = 0,0525 g. invert sugar . 
. Not more than 1 m!. of filtrate should be required for the completion 

of the titration. If more than 1 m!. is' required, then the determination 
should be repeated using a more closely calculated volume of fUtrate .for 
the original addition. The time taken from the initial boiling point 
until the end of the titration shOuld be about 3 miimtes.Tf this time 
is' exceeded by' more than about 20 seconds, the titration should be 
repeated. , , 

NOTE: The Fehling's solution ma,y be standardised as follows:
Dissolve 2·375'g. sucrose (dried at 100°C.) in 'about 100 m!. ,of water 

in a 300 m!. beaker, add 15 m!. of N hydrochloric acid and sufficient 
water to give a, volume of 150 ml. Heat to boiling point, boil for 
2 minutes, cool, add 2 or 3 drops of phenolphthalein solution, just 
neutralise with 10% sodium hydroxide solution, transfer to a 500 m!. 
volumetric flask and dilute to 500 m!. Then follow the procedure described 
in paragraph 7,223. 
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1 mI. of this solution = 0·00475 g. sucrose = 0·005 g. invert sugar, 
i.e. 10 ml. of Fehling's solution = 10·5 mI. of this standard invert sugar 
solution. 

The total copPer reducing power should finally be determined in terms 
of sugar (C12H22011)' 

8· DETERMINATION OF SALT 

~'l REAGENT 
Calcium oxide-finely ground.-This reagent must be free from 

chloride~ 

8'2 PROCEDURE 

9· 

Weigh to the nearest mg. about 5 g. of the sample, mix with 1 g. of 
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 w~ter, filter, cool the filtrate and 
dilute to 250 ml. in a volumetric flask. Determine the chloride in an 
aliquot part of the filtrate and express the result in terms 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°C, until the carbon'has been destroyed. 
Cool. weigh, and regard as ,ash. 

10· D,ETERMINATION OF SAND, SILICIOUS MATTER OR OTHER 
INSOLUBLE MINERAL MATTER 

10'1' REAGENTS 
Concentrated hydrochloric acid~ 
Dilute hydrochloric acid.-Dilute 240 mI. of concentrated hydrochloric 

acid with water to 1 litre. 

to'2 PROCEDURE 
Weigh to the nearest mg. from 2 to 5 g. of the'sample and incinerate 

until all the carbon has been destroyed.* Moisten with ,concentrated 
hydrochloric acid, evaporate to dryness, bake to render the, silica insoluble, 

'and then extract repeatedly with hot dilute hydrochloric acid. Filter, 
wash the insoluble matter with hot water, incinerate the insoluble 
matter and weigh. Regard the quantity obtained as sand and siIicio:us 
matter.' , , 

* The ash obtained from the procedure described in paragraph 9 may 
be used for this determination. 
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Limits of Variation 
(Sections 2(5) and 26(5) and Regulation 15) 

PART I 
LIMITS OF VARIATION FOR FERTILISERS 

Limits of Variation 

565 

(expressed as percentages of the whole bulk) 

Article Phos- Phos- I 
phoric phoric Phos-

Nitrogen lj,cid acid phoric Potash 
soluble insoluble acid 
in water ill water 

'---' 

1. Calcium cyanamide · . · . 0·5 - - '- -

2., Dissolved or,vitriolised bone: -, 
(i) When the total of the per-

centages of phosphoric 
acid (soluble and in-
s'oluble) stated amounts to 
14' or' more, then: 

(d) If the excess of the 
actual percentage of 
insoluble phosphoric 
acid over that 
stated is 1·5 or 
more · . · . 0·3 2·0 - - -

(b) If such excess is not 
less than 1, but is 
less than 1·5 · . 0·3 1·5 - - -

(c) If such excess is not 
, :less than 0·5 but is 

less than 1 · . 0·3 1·0 - - -
(ii) In all other cases .. 0·3 0·5 0·5 - -

3. Dried blood for, fertilising pur-
poses . . · .' · . · . 0·5 - - - -

4. Hoofs . ,' · . · . · . 0·5 - - - -
5. Hoofs and horns · . · . 0·5 - - - -
6. Horns . . · . · . 0~5 - - - -
7. Nitrate of lime · . · . 0·5 - - - -
8. Nitrate of .potash · . " . 0·5 - - 2·0 
'9. Nitrate of soda · . · . 0·5 - - -

10. ail seed fertilisers, as described 
in the First Schedule to the Act 0·5 ~ - - -

H. Potassic nitFate of .soda · . ·0·5 -,- . - -, 0'75 
12. Potassium salts used as fer-

tilisers, as described in the First 
Schedule to, the Act:'-:'" 

(a) If the percentage of 
potash stated does not 
exceed. 15 · . · . - - - ] ·0 

(b) if ·such percentage 'ex-
cl1eds IS .. .. - - - - 2'0 
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Article 

13. A product not otherwise men
tioned in Part 1. of the Fitst 
Schedule to the Act, obtained 
by mixing one or- more :of the 
articles mention.ed in Part I of . 

',the said First, .Schedule with 
any other such article or witll 
any other substance or sub
stances. 

14. Ammonium nitrate and mix
tures of ammonium nitrate 
with any article not mentioned 
elsewhere in the First Schedule 
to the Act. 

-15. Basic slag 

16. Bone meal or other bone pro
duct as described in Part I of 
the First Schedule to the Act. 

17. Dicalcium phosphate 

18. Fish: residues 
products as 
Part I of the 
to the Act. 

or other fish 
described ih 

First Schedule 

19. Meaf and bone residues as 
'described in Part I of the 
First! Schedule' to the Act. 

20. Guano as described in the First 
Scheciule to th.e Act. 

Limits of Variation 
(percentages are percentages of the, whole bulk) 
1 : 

Nitrogen, potash, phosphoric acid soluble .in 
water, and phosphoric acid insoluble in 
water respectively, 

(a) 0'5%, where the amount stated does 
not exceed 5%; 

(b) 0'75%, where the amount stated 
exceeds 5 % but does not exceed 8 % ; 

(c)- One-eighth Of the amount stated, 
where the amount stated exceeds 8 % 
and the quantity sampled does not 
exceed one ton: 

(d) One-tentl:J. of the amount stated, where 
the amount stated exceeds 8 % and the 
quantity sampled excee<;ls 9ne, ton, 

Provided 'that the variation from each 
amount stated shan not exceed 1'75%. 

Nitrogen, one-twentieth of the amount stated. 

Total phosphoric aCid;' 1 %; phosphoric acid 
soluble in citric acid, 1%'; amount that 
will ,pass through a prescribed sieve, one
twentieth of the amount sta:te~. 

Nitrogen, 0'5 %; phosphoric 'acid, 1 %, pro
vided that these limits of variation shall not 
operate so as to pei:mit the application of 
the name' "bone meal" to any article 
containing 'less than 3'5')?, nitrogen or less 
tllan 20% phosphoric acid. 

Phosphoric acid s,oluble in citric' acid, 1 % . 
Nitrogen, 0·5 % and phosphoric acid, 1 %; 

provided that the aforesaid limits may' be 
extended if 

(a) an excess of one of the said con
stituents is offset by a deficiency of the 
other in the proportion 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 pho~phoric acid 3 %. . 

Nitrogen, ,one-fifth of the amount stated, with 
a minimum of .0'25% and" a" maxim\!m ·of 
1·5%; phosphoric· acid, one-tentl1of the 
amount stated,. with a maximum of 2 % ; 
and potash, one-fifth 9f the amollntstated. 

21. :PJ;J.Osphate rock, ground 
otherwise'. 

~'. (" 

or Phosphoric acid, one-twentieth of the amount 
stated; amount' that will pass t1J.rough a 
prescribed'" sieve. bne-twentieth of the 
amouQt smted. ' 
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Article 

22. Precipitated bOne phosphate; 
. . dicalCium bone phosphate. 

23: Sulpllati of ammgnia' 
" ~ 

24. Superphosphate 

25. Triple superphosphate 

26. Concentrated superphosphate 

27. Burnt or quick lime, ground 
or otherwise. 

28 .. Bur Ii t magnesian: lime,. 
,gr9und or othetwise~' 

29. Calcium 4ydro~ide; hydrated 
lime;. slaked lime; slaked 
magnesian lime. 

30. Mixed lime .. 

31. Chalk, ground ... 

32. Chalk, screened 

33. Limestone, gtound; magq.esian 
.limestone, gtound. 

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

Phosphoric acid soluble in citric acid, 1'10 . 

Nitrogen, 0·3 %; {tee acid, one-fifth of the 
amount stated or 0'02 % whichever is the 
greater; 

Phosphoric acid soluble in water; one
twentieth of thea,inount stated. 

Neutralising value,. ·one-tenth of the amount 
stated. 

Neutralising value, one-twentieth' of the 
amountstate~. 

NeutralisiQg value,:one-eighth of the amount 
stated; amount that win 'pass through a 
dedared British Standard Test Sieve, one
tenth of the amount stated. 

Neutralising value, one-twentieth of the 
aD,101Jllt stated; amount that will pass 
through a prescribed sieve, one-tWentieth 
of the amount stated. 

PARTn 
:r"IM~rs OF VA~IATIQN FOR FEEDING STUFFS 

1. Aifalfa (lucerne) meal .. 

2. Clover meal 

3 .. Coconut or copra cake or meal 

4.Cottonc!ikes or meals . not 
.. decQrticate.d~ . . 

5. oii cakes or meals not other
wise specificaily mentioned in 
the Fitst Schedule to th~ Act 
which are the product· of any 
one undecorticated substance 

. or. \le~d from, which .o.tl has 
Men reinoved. 

6. Palm kernel cake or meal 

}
:.protein, oQe-tenth of the amount stated; fibre, 

one-eighth of the amount stated. 

1 
l 
I· 

Oil, 0'75%, or one-tenth of the ampunt 
stated, whichever is the greater; pr~.tei.n, 
one-tenth of the- amo.unt stated. 
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Article 

7. Compound cakes or meals, as 
described in the First Schedule 
'to the Act. 

8. Cotton cakes or meals from 
decorticated or partly decorti
cated cotton seed. 

9. Maize by-products, not other
wise specifically mentioned in 
the First Schedule to the Act. 

] O. Oil cakes or meals not other
wise specifically mentioned in 
the First Schedule to the Act, 
which are the product of any 
one decorticated or partly de
corticated substance or seed 
from which oil has been 

, removed. 

11. Rice bran or rice meal, or the 
by-product produced In mill
ing shelled rice. 

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

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

12. Dried brewery and di~tilkry Oil, 0'75%; or one-fifth of the ~mount 
grains. stated, whichever, is the greater; protein. 

one-fitth of tpe amount ,stated. 

14. Dried Grass '~maint~~ance' 
13. Dried Grass 1 

quality). 

15. Dried green fodder crops. 

16. Dried green roughage .. 

17. Dried plain beet pUlp .. 

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

Fibre; one-eighth ,of the amount stated. 

18. Dried molassed beet pulp. 1 
19. Molasses feeds, as descnbed I Sugar, one-tenth of the amount stated; 

in the First Schedule to the one-eighth of the amount stated. 
Act. ' 

fibre, 

20. Dried yeast 

21. Feeding dried blood 

22., Feeding bone flour 

} Protein, one-twentieth of the' amount stated. 

• 
Phosphoric acid, one-twentieth of the amount 

stated; protein, one-fifth of the 'amount 
stated. 
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Article Limits of Variation 
(percentages are percentages of the whole bulk) 

23. Feeding bone meal, ground Phosphoric acid and protein, one-tenth of the 
bone, or any other bone pro- respective amounts stated: 
duct for feeding purposes. 

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

'25. Feeding meat and bone meal, 
or any other product of meat 

. and bone for feeding pur~ 
poses. 

26. Fish meal, white fish meal, or 
other product obtained by dry
ing or grinding or otherwise 
treating fish or fish waste. 

27. Linseed cakes and the meals 
of such cakes; extracted lin
seed meal. 

28. Maize, flaked .. 

29. MaIze germ ,cake' or meal 

30. Maize gluten feed 

31'. Rape cake or meal 

32. Soya cake or meal 

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 articles containing less than 55% and 
less than 40% of protein respectively. 

Oil, 0·75%', or one-tenth of the amount 
stated, 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 an article containing 'more than 
6% of oil or 4% of salt. 

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

33. Linseed meal Oil, 0·75%, or one-tenth of 'the amount 
stated, whichever is the greater. 

34. Malt culms Protein,. one-fifth of the amount stated; fiJjre, 
one-eIghth of the amount stated. 

35. 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. t.he name "oatfeed" to any article con
tammg more .than 27% of fibre. 

,36. Treacle or molasses Sugar, one-twentieth of the 'amount stated. 

37, Wheat offals or millers' offals Fibre, if the actual amount exceeds that stated 
one-eighth of the amount stated· if th~ 
actual amount' is less than that stated, one
half of the amount stated. 
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Forms of . Certificate of Analysis 
(Sections 3(1), 13(5), (6) and (7) and 22(1) and Regulation 16) 

PART I' 
. . 

CERTIFICATE OF ANALYSIS OF FERTILISER(l). 

I, the undersigned, ;:tgricultural analyst appointed in pursuance of the provisions 
of the Fertilisers and Feeding Stuffs Act, 1926, hereby certify that I received, 
on the. day of , 19 , from (2) two parts 
of a sample of (3) for analysis; which parts were duly sealed 
and fastened up an~ marked (4) and were accompanied 

. by a (5~ • as follows: _(6) 

and also by a signed statement that the sample was taken in the prescribed 
~a:nn~r; and that one of the .said parts has been analysed by me, or under my 
direction, and I declare the results of analysis to be as follows: --':(7) 

Nitrogen (N) 

j
Total .. .. .. 
Soluble in water .. 

Phosphoric acid (P20r.) Insoluble in water., 
Soluble in citric acid 

Potash (K20) 
Neutn,llising value expressed in terms of calcium oxide (CaO) 
Free acid. as sulphuric acid (H2S04 ) in sulphate of ammonia 
Amount that will pass through a prescribed sieve .. 
Amount (of screened chalk) that will pass through the declared 

British Standard Test Sieve .. 

and I am of opinion tha.t (~) 

% 
% 
% 
% 
(J{, 
01 
/0 

% 
% 
% 

% 

The analysis was made in accordance with the Fertilisers and Feeding Stuffs 
Regulations (Northern Ireland), 1960. ' 

As witness my hand this day of ,19 

(Signature and address of analyst) 

(i) Statements made in certificates are to be confined to matters which either 
are necessarily to be stated for the purposes of the Act or are voluntarily stated 
by the seller. They may extend to relevant matters of analysis, such as moisture 
content, but not to· unrelated matters such as .. price. 
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(2) Here insert the name of the inspector or official sampler who submitted 
the sample for analysis; and also the mode of transit, j.e. "by hand", "by registered 
post", "by rail", or as the case may be. 

(3) Here insert the name of the article. as stated in the statutory statement, 
warranty or particulars marked on or indicated by a mark applied to the article, 
or as the case may be. 

(4) Here insert the distinguishing mark on the sample. 

(5) Here insert either "statutory statement", "copy of statutory statement", 
"warranty", "copy of warranty", "copy of particulars marked on the article" 
or "copy of partiCulars indicated by a mark applied to the article", or as the 
case may be. 

(6) Here insert the particulars contained in the statutory statement'or warranty, 
or particulars marked on or jndicated by a mark applied to the article, or as the 
Cqse may be. 

e) Only the relevant items need be in~luded. 

(8) Here insert the names and percentages of other ingredients found in the 
sample, or particulars of the fineness of grinding, when any statement as to the 
amount of such ingredients or as to the fineness of grinding is made in any written 
documents (other' than the statutory statement). 

(9) Here enter information as follows:-
(a) If the article was sold under a name mentioned in the first column of the 

Fourth Schedule, state whether it accords with the definition contained in 
the second column; and if not, in what respect. 

(b) If the composition' of the articles agrees' with or does not differ by more 
than the limits of variation from the statement of particulars contained in 
the s,tatutory statement or warranty, or the partiCulars marked on or indicated 
by a mark applied to the article, or as the case may be, state that the 
particulars are correct within the limits of variation. 

(c) If the composition of the article differs by more than the limits of variation 
from the particulars contained in the statutory statement, or warranty, or 
the particulars marked on or indicated by a 'mark applied to the article, or 
as the case may be, state the difference between the amount found and the 
amount stated, and that the difference is in excess of the limits of variation; 
and that the difference is to the prejudice of the purchaser, if such is believed 
to be the . case. ' 
(These notes and the numbers referring to them are for gUIdance only 
and do hot form part of and need not appear on the certificate.) 
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PART II 

CERTIFICATE OF ANALYSIS OF FEEDING STUFF(l) 

I, the undersigned agricultural apalyst appointed in: pur~;uanc;e of the provisions 
of the Fertilisers and Feeding Stuffs Act, 1926, hereby certify that I received 
on the day of , 19 , from (2) two 
parts of a sample of (3) for analysis; which parts were 
duly sealed and fastened up and marked (4~ and were 
accompanied by a (5) as follows: _(6) 

and also by a signed statement that the sample was taken in the prescribed 
manner; and that, on,e of the said parts has been analysed by me, or under my 
direction, and I declare the results of the analysis to be as follows: -(1) 

(8) 

Oil .. 
Protein 
Fibre 
Sugar 
Salt (NaCl) 
,Sand and other silicious matter .. 
Phosphoric acid (P20!) 

and I am of opinion that (9) 

% 
% 
% 
% 
% 
oj, 
,0 

% 

The analysis was made in accordance with the Fertilisers and Feeding Stuffs 
Regulations (Northern Ireland). 1960. 

.As witness my hand this day of , 19 

(Signature and address of analyst) 

(1) Statements made in certificates are to be confined to matters which either 
are necessarily to be stated for the purposes of the Act or an~ voluntarily stated 
by the seller. They may extend to relevant matters of analysis, such as moisture 
content, but not to unrelated matters such as price. 

(2) Here insert the name of the inspector or official sampler 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 ~ay be. 

(3) Here insert the name of the article as stated in the statutory statement, 
warranty or particulars marked on or indicated by a mark applied to the article, 
or as the case may be. 
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(4) Here insert the distinguishing mark on the sample. 

(5) Here insert either "statutory statement", "copy of statutory statement", 
"'warranty", "copy of warranty", "copy of particulars marked on the article" 
or "copy of particulars indicated by a mark applied to the article", or as the 
case may be. . 

(6) Here insert the particulars contained in the statutory statement Dr ~arranty, 
or particulars marked 011 OJ.' indicated by a mark applied to the article, or as the 
case maybe. , , , " 

(7) Only the relevant items need be inCluded. 

(8) Here insert:-
(a) the names ap.d percentages o.f other ingredients found in the sample, when 

any statement as to. the amount of such ingredients is made in any written 
document (other than the statutory statement). , 

(b) the name' and estimated pen::entage of any ingredient included in the 
Third Schedule to the Act which is found in, the sample and not expressly 
'stated in the statutory statement. 

(c) the 'name and estimated percentage o.f any ingredient found in the sample, 
being an ingredient deleterious to cattle (as defined by the Act) or .to poultry, 
having regard to. Section 7(2) and the Fifth Schedule to the Act. 

(9) Here enter information as follo.ws:-
(a) If the article was sold under a name mentioned in the first column of the 

Fourth Schedule, state whether, it accords with the definition contained in 
the second column; and if not, in what respect. 

(b) If the composition of the article agrees with or does not differ by more 
than the limits of variation from the statement o.f particulars contained in 
the statutory statement or warranty, 0.1.' the particulars marked on or indicated 
by a mark applied to the article, or as the case may be, state that the 
particulars are correct within the limits of variation. 

(c) If the composition o.f the article differs by more than the limits of variatio.n 
from the statement o.f particulars contained in the statutory statement, or 
warranty, or the particulars marked on or indicated by a mark applied to the 
artiCle, or as the case may be, state the difference between the amount found 
and the amount stated, and that the difference is in excess of the limits of 
variatio.n; and that the difference is to the prejudice of the purchaser, if such is 
believed to be the case. ' 

(d) If the article is not suitable for feeding purposes for cattle (as defined by 
the Act) or fo.r poultry, state in what respect. 
(These notes and the numbel's referring to them are for guidance only 
and do not form part of and need not appear on the certificate.) 

EXPLANATORY NOTE 

(This Note is not part of the Regulations but is intended to 
indicate their general purport.) 

These Regulations consolidate, with amendments, the Regulations made 
in 1955 and 1956 under the Fertilisers and Feeding Stuffs Act, 1926. 

The Regulations prescribe the manner of marking' parcels of fertilisers 
and feeding stuffs intended for sale, and the forms of registers to be kept by 
certain persons dealing with fertilisers and feeding stuffs. The five schedule~ 
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