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The Depattment(a) of Agriculture, after consultation with such persons or 
. organisations as appear to it to represent the interests concerned, in exercise of 
the powers conferred on it by sections 66(1), 74A (inserted by section 4(1) of, 
and paragraph 6 of Schedule 4 to, the European Communities Act 1972(b», 
75(1), 77, 78(2), (4) and (6), 79(1), (2) and (9), 84 and 86 of the Agriculture 
Act 1970(c) and of every other power enabling it in that· behalf, hereby makes 
the following regulations:-

Citation, commencement and interpretation 
1.-(1) These regulations may be cited as the Fertilisers (Sampling and 

Analysis) Regulations (Northern Ireland) 1978, and shall come into operatiqn 
on 1st October, 1978. 

(a) Formerly Ministry: see 1973 c. 36 s. 40 and Sch. 5 para. 8(1) 
(b) 1972 c. 68 
(c) 1970 c. 40 
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(2) In these regulatiohs, unless the context otherwise tequires-
"the Act" means the Agriculture Act 1970, as amended by section 4(1) of, 

and paragraph 6 of -Schedule 4 to, the European Communities Act 
1972; 

AND other expressions have the same meaning. as in the Act. 

(3) The Interpretation Act (Northern Ireland) 1954(d) shall apply to these 
regulations as it applies to a Measure of the Northern Ireland Assembly. 

(4) Any reference in these regulations to a numbered section shall, uilless 
the reference is to a section of a specified Act, be construed as a reference to 
the section bearing that number in the Act. 

Prescribed amount for the purposes of the definition of sampled portion 
2.-(1) The prescribed amount of material for the pl,lrposesof 'the defini· 

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

(2) In relation to solid fertiliser in packages, the prescribed amount shall ' 
be the quantity of material present or 5 tonnes, whichever is the less. 

(3) In relation to solid fertiliser in bulk containers, the prescribed amount 
shall be the contents of the lowest number of containers which together hold 
not less than 5 tonnes, save that if all the containers together hold less than 
5 tonnes or if all the fertiliser is in one container, the prescribed amount shall 
be the quantity of material present, or if any such bulk containers hold not 
less than 5. tonnes, the prescribed amount shall be the contents of any such 
bulk container. 

(4) In relation to solid fertiliser which is, loose in' heaps or bays, the 
prescribed amount shall be the contents of the lowest number of heaps or 
bays which together contain not less than 5 tonnes, save that if aU the heaps 
,or bays together contain less than 5 tonnes or if all ,the fertiliser is in one heap 
or bay, the prescribed amount shall be the quantity of material present, or if 
any such heaps or bays hold not less than 5 tonnes, the prescribed amount 
shall be the content of any such heap or bay. 

(5) In relation to liquid or semi-liquid fertiliser in containers, the pre
scribed amount shall be the contents of the lowest number of containers which 
together hold not less than 5,000 litres, save that if all the containers together 
hold less than 5,000 litres or if all the fertiliser is in one cOhtainer,the 

'prescribed amount shall be the quantity 'of material present, or if any such 
containers hold not less than 5,000 litres, the prescribed' amount shall'be the 
cOhtent of any such container. 

Manner of taking, dividing, marking, sealing and, fastening of samples 
3. The manner in which samples are to be taken, divided, marked, sealed 

and fastened in cases where under Part IV of the Act they are taken in the 
prescribed manner shall be set out in Schedule l. 

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

subsection (l)(b) or (2) of section 77 shall be sent by registered post or by the 
recorded delivery service or may be delivered or given by hand. 

(d) 1954 c. 33 (N.l.) 
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Application of the methods of analysis 
, 5.~(1) The ;methods of analysis prescribed in Schedule 2 shall apply, as 

respects :materials speCified in Schedule 1 to the Fertilisers Regulations 
(Norther:Q:Ireland} I977(e), as' follows:~ , 

(a) in the case of those materials 'set out in GrOl,lpS l(a), l(b), 2(a) alld 3(a) 
of Section A, and Groups 1 to 4 inclusive of Section .B, determination 
of all analytical constituents; , : 

';(b) ill the case of "Nitrogenous fertiliser" in Group 1 (d) of 'Section A, and 
.. ':COJjlpound fertiliser" in, Group 5 of Section B, determination, of ureic 

nitrogen; and 
(c): 'in the case. of "PhQsphated slag" :and' "Rock. phosphate" in Group 2(p) 

of Section A,and "Phosphatic. fetiliser'" in GroJlP' 2(d) of Section A, 
determination of phosphorus pentoxide solublein~% formic acid . 

. (2) As respects mat~rials br analyticalconstitue:n:ts not .speCified or referred 
to in, paragraph '(1) the requirements' of Schedule 6 of the Fer.tilisers and Feed· 

· ing Stuffs Regulations (Northern Ireland) 1973(f} shall apply thereto. 

(3). As respects analytical constituents .for which methods of analysis are 
specified in Schedule 2, imd in Schedule 6 to the Fertilisers and Feeding Stuffs 
Regulations (Northern Ireland) 1973, the methods of 'analysis to be made for 
the purpose of the Act shall be those respectively set out in the ·said Schedules. 

Form of c?rtificate of analysis 
:6. The certificate ·of an agricultural analyst of the analysis shall be in the 

· form; set 'out i:n., Schedule 3. . 

Amendment ,as respects metrication 
.7; In relation to any material to which these regulations apply the' opera

tion of the provisions of sections 66(1} and' 76(5) shall be modified as 
follows:- . 

,(a) the definition of "sampled pomon" in 'Section. 66(1) shall have ·effect 
as if '~five tonnesor 5,000 litres" were substituted 'for "five tons or 1,000 

. gallons or the prescribed metric substitution"; and 
.(b) section, 76(5): shall have effect as if "six kilograms" were substituted 

:for "fourteen pounds or the prescribed metric 'substitution". 

Amendment ot the Fertilisers Regulations (Northern Ireland) 1977 
8. The Fertilisers Regulations (Northern Ireland) 1977 shall be amended 

as follows·: - '.' 
(a). in regulation, l(l)(b) for "shall come into operation on 1st June 1978" 

. there shall be substituted "shall, in the case of fertilisers sold or offered 
for sale hi' bulk or in packages or containers .exceeding 25 kilograms 
or 10 Htres, as the case may be, come into operation on 1st June 1978, 
all.d in the case of fertilisers. sold or offered for sale in packages or 
containers not exceeding 25 kilograms or 10 litres, as the case maY be, 
come into operation on 1st June 1980";. 

(e) S.R. 1977 No. 288 (II, p. 1551) 
(f) S.R. & O. (N.!.) 1973 No. 494 (II, p. 2862) 
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( b) for regulation 3 there shall be substituted:-
"3.-(1) Any material, which is sold or offered for sale in bulk or 

in packages or containers exceeding 25 kilograms or 10 litres, as the 
case may be, manufactured on or after 1st June 1978 and not designated 
as an EEC fertiliser, shall comply with the requirements of these regu
lations and any such material manufactured before 1st June 1978 shall, 
subject to the provisions of regulation 14, comply with the reqt!ire
ments of the Fertilisers and Feeding Stuffs Regulations (Northern 
Ireland) 1973 (e), as amended by the Fertilisers ~nd Feeding Stuffs 
(Amendment) Regulations (Northern Ireland) 1976(f) until 31st 
December 1979. 

(2) Any material, which "is sold or offered for sale in packages or 
containers not exceeding 25 kilograms or 10 litres, as the case may be, 
manufactured on or after 1st June 1980 and not designated as an EEC 
fertiliser, shall comply with the requirements of these regulations and 
any such material manufactured before 1st June 1980 shall, subject to 
the provisions of regulation 14, comply with the requirements of the 
Fertilisers and Feeding Stuffs Regulations (Northetn Ireland) 1973 as 
amended by the Fertilisers and Feeding Stuffs (Amendment) Regula
tions (Northern Ireland) 1976 until 31st May 1983"; 

(c) in regulation 13 for "1st January 1980" there shall be substituted "1st 
June 1983"; 

(d) in regulation 14 for "in the case of all other fertilisers" there shall be 
" substituted "in the case of fertilisers sold or offered for sale in" bulk or 

in packages or containers exceeding 25 kilograms or 10 litres, as the 
case may be, or before 1st June 1980 in the case of all other fertilisers"; 

(e) in paragraph 3 of Part II of Schedule 2 after "other than a bulk con
tainer" there shall be inserted "or a container of liquid fertilisers of a 
capacity not exceeding 10 litres". 

Revocations 
9. Regulations 3, 4, 14, 15 and 16 and Parts I, II and IV of Schedule 1 

and Part I of Schedule 8 of the Fertilisers and Feeding Stuffs Regulations 
(Northern Ireland) 1973, and regulations 2(1), (6), (7), (8)~ (15) and (17) and 
3(2) and Schedule 8 of the Fertilisers and Feeding Stuffs (Amendment) Regu
lations (Northern Ireland) 1976(g) shall ceaSe to have effect as respects their 
application to fertilisers on 1st June 1983. 

Sealed with the Official Seal of the Department of Agriculture for Northern 
Ireland on 23rd August, 1978. 

(LoS.) 

(g~ S.R. 1976 No. 255 (II, p. 1202) 

W. H. Parker 
Assistant Secretary 
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SCHEDULE 1 

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

(Sections 66(1), 74A, ;'75.(1), 76(1), 77(1), (2) and (3), !78(2) and (4) and 
. 79(1).!llDd (2) and Regulation 3) 

In this Schedule:-

P~TI 

DEFINITIONS 

"sampled portion" means a quantity of a material constituting a unit and 
having characteristics presumed to be uniform; 

"incremental sample" 'means a quantity taken from one point in the sampled 
portion; : 

'~aggregate sal,llple" means. an aggregate of incremental sampl¥s taken from the 
'saniesampledportion; " 

"reduced s~mple'~in:ean~ a. representatiwe part of the aggregate .sampleobtained 
.from the latter by a process of reduction; 

. "final sample" means a representative part of the reduced sample or, where 
. . no intermediate reduction is requited, of the aggregate sample; and 
"unit" means a material identifiable as such by reason of its manufacturer, 

packer, unifqrm maIl,ner of packaging or labelling. 

PART II 

GENERAL INSTRUCTIONS FOR THE TAKING OF SAMPLES 

1. In the case of fertiliser in packages or containers, only unopened packages 
or containers which appear to the inspector proposing to take the sample to be 
the original packages or contidners of the f~rtilisershallbeselected for the pur-
pose of the sample. . 

4. The. sample shall be taken and prepared as quickly a& .. possible having :t;egard 
. to the preca1.).tions necessary to ensure that it' remains representative' of the 
sampled portion. Instruments, surfaces and containers used in sampling shall be 
clean and dry. 

3. No sample shall be drawn from any part of the sampled portion which 
appears t6 be damaged. . 

4. When stones are naturally present in a fertiliser,they s:\1all, if possible, be 
proken up ancl mixed with the quantHy from which a sample is to be drawn. 
Failing this they shall be removed from the mixture from which a ~ample is to 
be .drawn .. and the weight of the residue ·of that :rr~ixture and the weight of the 

. stones ascertained and . r~poI:ted to the analyst. . In addition, a representative 
sal11ple of the stones shall be sent to t:\1e analyst with the final saniple. 

S. An inspector Who intends to take a .sample in accordance with the pro
visions of section 76(1) on premises (not being premises 1iSed 6nlyas a dwelling) 
on which he has reasonable cause. to believe that there is any fertiliser which the 
occupier of the premises has purchased, shall: - . 

(a) satisfy himself· t:\1at theccinditions in which the fertiliser .is stored are not 
such as might cause undue deterioration of the fertiliser, and that the 
fertiliser appears not to have been contarriinated by any other material; 



756 Agriculture No.: 240 

(b) where he has reasonable cause to believe that fertiliser in packages or 
containers is oilly part of an original consignment, select the number of 
:packages or containers .to be sampled as 'if Jiot less than the whole-con
signment were still present, except that sampling shall not take place if 
fewer than the niinimUni number of packages or containers prescribed in 
table 1 of Part VI for the purposes of para:graph 2(a) and (c) of Part III 
of this Schedule are present. 

6. The provisions of this paragraph shall not apply as respects any fertiliser 
purchased for the purpose of resale in the course of trade. 

7. The sampling apparatus shall be made of materials which cannot affect the 
characteristics of the materials to be sampled. 

8. In the case of a sampling spear ,its dimensions :shallbe appropriate to the 
characteristics of the saIllpled pprtion in all respects including depth of container, 
dimensions of the bag and partiCle size of the fertiliser, 

. 9. Notwithstanding the 'provisions of these regUlations, a sampling spear shall 
not be used if, prior to the taking of a sample, objection is raised thereto by the 

. manufacturer on the .ground .that the material is unsuitable. 

10. Mechanical apparatus may be used for the sampling .of moving fertilisers, 
provided that ~uch equipment is capable of taking samples right across· the flow 
of the product. 

11. Apparatus designed to divide the sam'ple into approximatelY'equal parts 
may be used for taking incremental samples and for the preparation of reduced 
and final samples. 

12. A sample taken in accordance with the methods described below shall be 
deemed to be representative of the sampled portion . 

. PART IiI 

1. Sampled portion 
The sampled portion in compliance with'"regulation 2 shall be such that' each 

of· its constituent parts can be sampled' ill acc'brdance with the requirements· of. 
this Schedule. 

2 . .]ncremental sample 
The incremental samples shall be selected in the following·.manner:-'
(a) in the case of fertilisers in packages-

(i) where the content' of each of the packages contained in the -sampled 
PQrtion is greater than 1 kg in weight, t,he number of packages shaH be 
selected in accordance with table 1 in Part VI of this Schedule; 

(ii) Where the content of each of the packages corttainedin the sampled 
portion does not exceed i kg in weight,the number 9f 'packages' shall 
be selected in accordance with table 1 in Part VI of this' Schedtlle, 
except that the number selected shall be not less than four. 

{b).in the case of loose fertilisers the number of incremental sainplesshall" be 
selected in accordance with table.2 in Part VI of this Schedule; 

(c) in the case of liquid or semi~liquid fertilisers-
(i) where each container in the. sampled. portion contains' not more than 

200 litres the number of containers shall be selected in accordance with 
table 3 in Part VI of this Schedule; 

(ii) where each container iJ;l. the sampled portion contains more than 200 
litres an incremental sample shall be drawn from each container. 
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3._ Aggr,egate 'Sample . 
. A s~I)g~e aggregate' sample· ,per 'sampled' portion' is required.' The weight or 

volume,·· as appropriate,' of ·the':·aggregate sample shall be not less than the 
following.: -

(a)-packaged fettiliser-
. (i)p~ckage~ of more th~n lk!g 

(iD;packag~s notexceeqing 1 kg. 
(b) ·loQse fertilisers 
(c) liquid or semi-liquid fertilisers~ 

. '(i)' containers' not: exceeding 200 Iitres 
(ij) cont~inets. of. mote ,th~h 200 litres 

4. Fittal sample 

4 kg 
2 kg 
4.kg· 

1 litre' 
See table 4 in Part VI of this 
Schedule 

The amount of m~teri~l in each :fin<1,l·sample.shall be :11ot less than 5QO g ~n the 
c~.e oCsolid fertilisers: and 250 mLin the case_of liquid or semi"liquid fertilisers. 

PART :rV 
TAKJNG AND.PREJ;'ARATIONOF SAMPLES 

1.. IncremeniaL'Safnp{es. 
Incternenta1.samples of 'approximately equal 'sizesshall be taken at random 

throughout the whole: sa:IIllPled portion in the following manner:,~ 
(a) in' the case ofpackageJi fertiliser~-

. (it.h~ving selected the required number of . packages for 'sampling in 
aGGordance. with paragraph 2(a) of Part III of this..Schedule, part of the 
content' of eac.h selected package shall be taken as the incremental 
samp~e,; .except ·in the 'ca:se of material to which sub~paragraph .(iv) of 
this 'paragraph a.pplies; 

(ii) where necessary, eachseh~cted package shall be emptied and worked up 
with .a shovel separately, and one shoveLful taken as the incremental 
sample';, . 

(iii) when the material isofa suitable nature the incremental sample may 
be taken from each selected package by means of a sampling spear or 
by divider~ 

(iv) when ,the material is so packed 'or of such a nature that a shovel or 
s?ear or divider cannot be· used,. or where ,the content of the plackage 
does not exceed '1 kg, the whole package shall be taken as the incre-
mental,sample;. . . 

(v:) when~ the fertiliser is in a coarse or lump con<;iition incremental samples . 
shall be taken in accordance with sub-paragraph (ii) or-(iv) of this para
graph as appropriate, These shall be crushed immediately and the 
whole passe<;i through a sieVe' with·meshes 31.8.mm.square; 

(vi) where the fertiliser consists of .bulky material, uneven in character and 
likely to get ma.ttoo .together, each selected P€tckage shall be emrptied 
separ.ately; and . the m:;t.tte:d .. portiorts torn up ~nd ,the. :whole, of the con
tents. of ,each ,package :.shall be thoroughly mixed, Th~ incremental 
sampl~$ sh~ll then· be tak~n in~ycordance with. sub-paragraphs (ii) or 
(iv}.of this paragraph as appropriate; 

(b) in the ca:se of loose fertilisers-
(i) .an imaginary division shall be made of the sampled portion into. a 

number of approximately equal parts, corresponding to the number of 
incremental samples required in accordance with paragraph 2(b) in 
Part TIl otf this Schedule and at least one incremental sample shall be 
taken at random from each of these parts; 
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(ii) when sampling is being carried out while the material comprising the 
sampled portion is in motion, the incremental samples shall be taken 
from the randomly selected parts as required in sub-paragraph (b ) (i) of 
this paragraph; 

(iii) when a sampling spear is used the sample shall be taken at an angle to 
the base of the heap; 

(iv) where the fertiliser is in a coarse or lump condition, or consists of 
bulky material, uneven in character and likely to get matted together, 
the incremental samples shall be taken in accordance with the relevant 
provisions of paragraph l(a)(v) or l(a)(vi), as appropriate; 

(c) in the case of liquid or semi-liquid fertilisers in containers each containing 
not more than 200 litres, the number of containers to be selected shall be 
taken in accordance with paragraph 2(c)(i) of Part III of this Schedule, and 
(i) where the containers each contain not more than 1 litre the entire con-

tents of the selected containers shall be transferred into a clean dry 
vessel of suitable material; 

(ii) where the containers each contain more than 1 litre and not more than 
200 litres the selected containers shall be well shaken or the contents 
agitated or otherwise treated to ensure uniformity. An approximately 
equal proportion of fluid shall then be taken immediately from each of 
the selected containers and transferred into a clean dry vessel of 
suitable material; 

(el) in the case of liquid or semi-liquid fertilisers in containers each containing 
more than 200 litres:-
(i) when a consignment is being withdrawn from the container and there 

is a tap in the outlet pipe from which it is suitable to draw a sample, a 
quantity in accordance with paragraph 3(c)(ii) in Part III of this 
Schedule shall be drawn from the tap (after first withdrawing sufficient 
to remove any residues in the pipe) into a clean dry vessel of 
suitable material, made up of portions of not less than 0·5 litres and of 
approximately equal size taken at regular intervals; otherwise 

(ii) if the liquid is homogeneous, about 1 litre shall he drawn from a con
venient outlet in the container (after first withdrawing sufficient to 
remove any residues in the outlet) into a clean dry vessel of suitable 
material, or 

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

(iv) if it is not possible to make the liquid homogeneous, in the manner 
described in sub-paragraph (iii), or if the inspector considers that the 
procedure in sub-paragraphs (i), (ii) and (iii) may not be appropriate, 
the contents shall be sampled by lowering an open tube (which must 
be long enough to reach the bottom of the container) perpendicularly 
into the container. One or both ends of the tube shall then be closed 
and the contents transferred into a 'clean dry vessel of suitable material. 
If sampling by tube is impracticable, portions shall be taken from 

. various levels of the container with a sampling bottle' so' as to obtain 
a quantity fairly representative {)f the whole. The appropriate process 
shall be repeated--until a quantity in accordance with paragraph 
3(c)(ii) of Part III of this Schedule- has been 'Withdrawn; 

(v) where.a sampled portion consists of two or more containers, incremental 
samples of approximately equal size shall be taken. from each, drawn 
in the manner described in sub-paragraph (i), (ii), (iii) or (iv), as appro
priate, and shall be placed in a clean dry yessel of suitable material. 
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2. Aggregate sample 
The incremental samples shall be thoroughly mixed to form a single aggre

gate sample. In the case of solid fertilisers the material in the aggregate sample 
shall be carefully mixed to obtain an homogenised sample. Any lumps incon
sistent with the nature of the material shall be broken up (if need be by separating 
them out and returning them to the aggregate sample). 

3. Reduced sample 
(a) In the case of solid fertilisers the aggregate shall, if ne<;essary, be reduced 

to not less than 2 kg in the following manner:-
(i) the material shall be heaped to form a "cone", which shall then be 

flattened and quartered. Two diagonally opposite quarters shall be 
rejected, and the remainder shall then be mixed and the quartering and 
rejection continued as necessary, or 

(ii) the reduction method effected by the use of a mechanical device. 
(b) In the case of liquid or semi-liquid fertilisers if the aggregate sample con

sists of approximately 1 litre this may be taken as the final sample. In all 
other cases the aggregate sample shall be thoroughly mixed and a quantity 
of at least 1 litre transferred immediately into a clean dry vessel of suitable 
material. ' 

4. Final samples 
The final samples shall be obtained in the following manner:-
(a) in the case of solid fertilisers, the reduced sample or where necessary the 

aggregate sample. shall be thoroughly mixed and divided into three or, in 
the circumstances set out in section 77(2), four similar and approximately 
equal parts, and each part placed in an appropriate airtight container; 

(b) in the case of liquid or semi-liquid fertilisers the reduced sample or where 
necessary the aggregate sample shall be thoroughly mixed and at once 
divided into three or, in the circumstances set out in section 77(2), divided 
into, four similar and approximately equal parts by pouring successive 
portions into appropriate airtight containers. 

The containers used shall be such that the characteristics of the fertiliser at 
the time of sampling are preserved. . 

PART V 
MARKING, SEALING AND FASTENING OF THE FINAL SAMPLE 

1. Each container of a final sample shall be so secured and sealed by the 
person taIqng the sample that the container cannot be opened without breaking 
the seal; alternatively the container may be> placed in a stout envelope or in a 
linen~ cotton or plastic bag, and this further receptacle then secured and sealed in 
such a manner that the contents cannot be removed without breaking the seal or 
the receptacle. 

2. A label shall be attached to the container or receptacle containing the final 
sample and sealed in such a manner that it cannot be removed without the seal 
being broken. The label shall be marked with the following particulars which 
shall be visible without the seal being broken: - > ' 

(a) name of the inspector as well as the department to which he:belongs; 
(b) identification mark given by the inspector to the sample; 
(c) place of sampling; 
(d) date of sampling; 
(e) name of the material; and 
(f) identification code, batch reference number or consignment identification 

of the material sampled, where readily> available. . 

3. The. container or receptacle may also be sealed, or the label also signed or 
initialled, by the holder of the material sampled or person acting on his behalf. 



760 Agr.iculture 

PART VI 

SAMPLING TABLES 

TABLE 1 

PACKAGED FERTILISERS 

No.-240. 

Number of packages in the sampled 
portion 

Number of packages' to 'be selected 
for sampling 

1 to 4 
5 to 16 

17 to 25 
26 to 36 
37 to 49 
50 to 64 
65 to 81 
82 to. 100 

101 to 121 
122 to 144 
145 to 169 
170 to 196 
197 to 225 
226 to 256 
257 to 289· 
290 to 324 
325 to 36f 
362 and above 

TABLE·2 

All" packages 
not less than 4 

" 
" .. 

" 

" 

" 

" 

" 

" 

5 
6 
7 
8 
9· 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20' 

LOOSE FERTILISERS 

Size of sampled portion in tonnes 

Up to and including 2·5 
Greater than 2·5 and up to and including 3 

,,3 " 4 
,,4 " 5 

5 " 6 
" 6' " 7' 

" 7 " 8 
" 8 " 9 
" 9 " 11 

11 " 12 

" 12 " 14 
14' " 16 
16 18 
18 " 20 
20 " 22 " 

" 22 " 24 
M " U 
U " U 
28 " 31 
31 " 33 
33 " 36 
36 39 
39 " 42 
42 " 45 
45 " 48 

" 
" 
" 
" 
" 
" 
" 
" 
" 

Number of incremental samples." 
required 

Not less than 7 

" 
" 

" 
" 

" 

" 

" 

" 

" 

" 

8 
9 

10 
11 
12 
13 
14 
15 
16· 
17 
18 
19 
20:" 
21' 
22 
23 
24 
25 
26 
27 
28 : 
29 
30 
31' 
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Size of sampled portion in tonnes Number of incl'emental samples 
required 

" 48 " 51 " 
32 

" 
51 54 " 

33-

" 
54 

" 57 34 

" 
57 6i 

" 
35 

" 61 64 
" 

36 

" 
64 68 37 

" 68 " 72 
" 

38 

" 'il2 " 76 39 

" 76 40 

TABLE 3 

LIQUID ,AND ,SEMI-LIQU1D FERTilLISERS 

Number of contaIners in -sampled 
portion 

Number of containers to b~ _selected 
for sampling 

1 to 3 
4. to 20 

21 to 60 
61 to 100 

101 to 400 
More than 400 

TABLE 4 

All containers 
4 -
'6 
.8 

to 
20 

LIQUID AND SEMI-LIQUID FERTILISERS 

Size of sampled portion in . 
.lUres 

Greater than 200 and up to and including 5,000 
" 5 000 " 25 00(;) 
,,25;000 " 50;000 
,,50,000 " 75~0(!)(i) 
,,75,000 " 100,000 
" 100,000 " 250;000 
" 250-000 500'000 

-500;000 ' 

Size of aggregate .'Sample 
in litres 

not less than 1/0 

" 

" 
-" 

i):'5 
2·0 
2 .. 5 
3·0 
3·5 
5·0 

10·0 
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SCHEDULE 2 

METHODS OF ANALYSIS 

(Sections 68(5), 69(5), 70(4), 71(3), 74A, 75(1), 77(4), 78(6) \lUld 79(3) and 
Regulation 5) 

1. General 
(a) When two or more methods are prescribed in· this Schedule to determine a 

component of a fertiliser the choice of the method shall, except where otherwise 
indicated, be' left to the agricultural analyst concerned; the methbd used must 
however be indicated in the certificate of analysis. 

(b) Any reference to water in this Schedule means purified water as. defined in 
the European Pharma.copoecia. 

2. Reagents and apparatus 
(a) All reagents used shall be of analytical qualitr. 
(b) For the determination of any form of nitroge~, water. must be free of all 

nitrogenous compounds and carbon dioxide. .. 
(c) Solutions for which no solvents are prescribed must be aqueous. 
(d) Only special instruments or apparatus requiring special standards are 

mentioned in the descriptions of the methods of analysis. 

3. Methods of Analysis 
1. Preparation of the sample for analysis 

2. Determination of ammoniacal nitrogen 

3.a Determination of nitric and ammoniacal nitrogen-DIsch method 
b Determination of ni!ric and ammoniacal nitrogen-Arnd method 
c Determination of nitric and ammoniacal nitrogen~Devarda method 

4.a Determination of total nitrogen in calcium cyanamide-in the a,bsence of 
. nitrate 

b Determination of total nitrogen in calcium cyananiide--in the presence of 
nitrate 

5. Determination of total nitrogen in urea 

6. Determination of cyanamide nitrogen 

7. Determination of biuret in ~ea 

8.a Determination of different forms of nitrogen-in the presence of cyana
mide nitrogen 

b Determination of different forms of nitrogen-in the absence of cyana
mide nitrogen 

9.a Extraction of phosphorus-by mineral acids 
b Extraction of phosphorus-by 2 % of formic acid 
c Extraction of phosphorus-by 2 % citric acid 
d Extraction of phosphorus-by neutral ammonium citrate 
e Extraction of phosphorus-by alkaline ammonium citrate (petermann's 

method) at 65°C 
f Extraction of phosphorus-by alkaline ammonium citrate (petermann's 

method) at ambient temperature 
g Extraction of phosphorus-by alkaline ammonium citrate (Joulie's 

method) . 
h Extraction of phosphorus-by water 

10. Determination of extracted phosphorus 
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11. Determination of potassium 

12a; Determination of water-soluble magnesium-atomiq absorption spectro-
photometric method . 

b Determination of water-soluble inagnesium-EDTA inethod 

13.a Determination of total magnesillIl1~atomic absorptioI). spectrophoto-
metric method . . 

b Determination of total magnesium-EOTA method 

14. Determination of chlorides, in the absence of organic matter 

i5.a Determination of fineness of grinding-dry method 
b Determination of fineness of grillding-for soft natural phosphates 

1. PREPARATION OF THE SAMPLE FOR ANALYSIS 
1. SCOPE 

The foUowing procedure is to be 1;lsed for the vrepaJ,"ation of the sample for 
analysis, taIcen from the. fu:).al sample: , 

2. PRINCIPLE 

The preparation' of a fiI).alsli.mple received at the laboratory i$ a series of 
operations, usually sieving, grinding and miXing, carried. out in such a way that:-

(a) the sma:11est amount weighed out laid down by the methods of 
analysis is representative of the laboratory sample; and 

(b)· the fineness of the fertiliser has-not been ch~nged'byihe 'preparation 
to the extent that its solubility in the various extraction reagents is appre-
ciably affected. .. 

3. APP,ARATUS 

3.1 Sample divider (option3J.). 
3.2 Sieves with aperture~ of 0-2 mmand 0·5 mm. 
33 250 m1 flasks, stoppered. 
3.4 Porcelain pestle and mortar or grinder. 

4, CHOICE OF TREATMENT TO BE USED 
Preliminary remark: If the' product is suitable, only a representative part of 

the final sample need be kept 

4.1 Final samples wMch must not be gr.oun4 
CalciUni nitrate, calcium magI).esium nitrate, sodium nitrate, Chile nitrate, 
calcium cyanamide, nitrogenous calcium cyanamide, ,ammonium :sulphate, 

,aIl1I)1onium nitrates' of over 30% N, urea, basic slag, natural phosphate 
.rendered partially soluble, precipitated dihydrateddi-calcium phosphate, 
calcined 'phosphate, aiuminhllli calcium phosphate, soft ground rock phosphate. 

4.2 Final samples which must be divided and part of which must be gr.ound 
~ese ate products in respect of which certain determinations are carried out 
without previous' grinding (fineness of grinding for example) and other deter
minations after grinding. They include all compound fertilisers containing the 
following phosphate ingredients). basic slag, aluminium calcium pnosphate, 
calcined phosphate, soft ground rock 'phosphate and natural pho.sphate 
rendered partially soluble., To that ,ehd, ,divide the fi,nalsample into two ,parts, 
which ate as identical as possible, using a sample divider or :by quartering. 

4.3 Final samples in respect of which all determinations are carried out on a 
ground product 

. Th~se ate, all the other fertilisers)n Groups 1 (a), 2(a) and 3(a) ,of Section A, 
and Groups 1 to 4 of Section Bof the table in Schedule 1 of the Fertilisers 
Regulations (Northern Ireland) 1977 which are' not to be found 'under 4.1 
and 4~2. The whole final sample shall be ground. 

,: .. ~ c • " • • > 

I 

I 
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5. M:BTHOD 

The part of the final .sample referred to under 4.2 ·and 4.3 is .sieved rapidly 
through a sieve with apertures of U·5 mm. 'The residue is ground roughly so as to 
obtain a product in which there is a minimum of fiile particles, and it is then 
sieved. The grinding must be done -in conditions 'such that ·the sUbstance is not 
appr.eciably .heated. The loperation iSl .. repeated .as many times .as is necessary until 
there is no residue, and it must be effected as quickly as possible. in .order to 
prevent any gain or loss of constituents (water, ammonia). The whole .ground and 
sieved product is placed in a non-corrodible container provided with an air-tight 
closure. 

Before any weighing is carried out for the analysis, the whole sample must be 
thoroughly mixed. 

6. SPECIAL CASES 

(a) Fer.tili'Ser~ rcomprising a blend ()f several ,categories '0.1 c1'.ysmls 
In this case, separation frequently occurs. It is therefore absolutely .essential 
to crush and pass .the sample .through a sieve with apertures of 0·2 mm. (For 
example, ~tures of ·ammoruumphosphate and potassium nitrate). The 
grinding of the whole of the final sample 'is 1."ecommerrded in the 'ca'Se -of 'these 
products. 
(b) Residue .w.hich is difficult togr.indanddoes :not contain fertilising 

substances 
Weigh the -residue and take ,account of its mass when ,calculating the final 
result. 
(c) PrQducts w.hichdecompose .on heating 
·Grinding must ,be carried out in such ,:a way ,as to avoid any heating. It is 
preferable in this case to use a mortar for grinding. For rexample.: ,compound 
fertilisers containing calcium cyanamide and urea. 
(d) Products which are abnormally moist OJ' made into a .paste by grinding 
To ensure homogeneity, a sieve is to be chosen which has, the smallest apertures 
compatible with the destruction of lumps by hand or with the pestle. This 
may be the case of mixtures, certain ingredients of which .contain water of 
crystallisation. 

2. DETERMINATION OF AMMONIACAL NITROGEN 

1. SCOPE 

This method is for the determination of ammQniacaq nitrogen. 

2. FIELD OF ,ApPL1cATION 

All nitrogenous fertilisers, including 'compound fertilisers, 1n which nitrogen 
is found 'exclusively either in the form -of 'ammonium 'salts, 'or ammonium 'salts 
together with nitrates. 

It is not applicable to fertiliser.s containing ,urea, cyanamide or: 'other organic 
nitrOgenous ,compounds. 

3. PRINCIPLE 

Displacement of ammonia by means of an excess of .sodium hydroxide; 'dis
tillation; determining the yield of ammonia in a given volume of a ,standard 
stilphuric acid and ·titration of the 'excess :acid by means 'Of :aslandard :solution of 
sodium :or 'P'OJassium !hydroxide. 

4. REAGENTS 

4.J. Hydrochloric acid .solution, 50% {V./V}:dilute ali appropriate volume of 
hydrochloric acid (d=1'18 g,f.ml) with an equal volume of water. 

4.2 Sulphuric :acid, O·lNsolution. {. 
4.3 Sodium or potassium hydrmQde,O'lN solution, ·carbonatefree .. , 

for 
variant 

(a) 
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4.4 Sulphwric- acid" 0'2N solu.tion. . ). V.:n(ob·~)nt 
4.5 Sodium or potassium hydroxide 0'2N: solution,. carbonate free. 

(See Note) 

4.6 Sulphuric. acid" 0,5N solution.. : variant I for 

4.7 Sodium or potassium hydroxide, Q·5N solution, carbonate free.' (c) 
(See Note) 

4.& Sodium hydroxide. solution. 30: g per 100: mI ammonia free. 

4:.9 Indicator solutions': 
4.9.1 Mixed indicator: 

Sblution· A: Dissolve l' g methyl red in 37 m1 sodium hydroxide 
sotutibn O·lN and'make up to· 1 litre with wafer. 
Solution H: Dissolve I g methylene blue in water and make. up to 
r litre. Mix 1 volume- of solution A and: 2 volumes of solution B. 
This indicator is violet in acid solution, grey in neutral solution and 
green in alkaline solution. Use (l.s: ml (to drops) of this indicator 
solutiofl'. 

4.9.2 MethyF red indicator solution: 
Dissolve 0',1 g meth¥l red in: 50 m1 ethanol (95%) make up to 100 m1 
with: water alld filter if necessary .. This' indicator maY' be used (4 to 5 
dliops): instead of the: preceding one. 

4.10 Anti-bump granules 'of pumice stone, washed in hydrochloric acid and 
ignited . 

. U1 Ammonium sW'phate. 

5. MPARATUS 

5.1 Distillation, apparatus consisting, ·of a round-bottomed flask of suitable 
capacity connected' to a condenser by means of a splash head. 
Examples of the different types of equipment recommended for this deter
mination are reproduced in Figures 1, 2, 3 and 4 in the Appendix. 

5.2 Rotary shaker, 35' to 40 turns per nililUte. 

6~ PREPARATlON OF SAMPLE 

See Method 1. 

7: PROCEDURE 

7.1.1 Solubility test 
Carry out a solubility test o~ the sample in water at room temperature in 
the proportion of 2 g per; 100 mI. 

7.1.2. Prep'aration of the solution . 
Weigh to the nearest O'OOf g, according to' the indications in the Table, a 
quantity of 5, 7 or 10 g of the prepared sam~* and place it in a 500 mI 
graduated flask. From the result: of the. solubilIty test,. proceed as follows: 
(a) Products completelY' soluble' in water 

Add to the flask the quantity of water needed to dissolve the sample; 
shake,. and when completely dissolv.ed, make, up. the volume and mix 
thoroughly. 

eb} Products not completely soluble in water 
Add to. the flask 50 ml water and then 20 mI hydrochloric acid. solution 
(4.1) .. Shake and leave. undisturbed until the evolutfon of carbon dioxide 
has ceased. Add 400 m1 water and shake for half an hour with the 
rotary. sha~r (5.4). Make up to. volume with water, mix and filter 
through a dry filter into a dry receiver. 
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7.2 Determination 
According to the variant chosen, place in the' collecting flask a measured 
quantity of standard sulphuric acid as indicated in the Table. Add the 
appropriate quantity of the chosen indicator solution (4.9.1 or 4.9.2) and, 
if necessary, water in order to obtain a volume of at least 50 ml, The 
condenser outlet must be below the surface of the standard acid in the 
Transfer by pipette, according to the details given in the Table, an aliquot 
collecting flask. 
Transfer by pipette, according to the details given in the table, an aliquot 
part of the clear solution into the distillation flask of the apparatus. Add 
water to obtain a volume of about 350 ml and several grains of pumice in 
order to control the boiling. 
Assemble the distillation apparatus, and taking care to avoid any loss of 
ammonia, add to the contents of the distillation flask 10 ml of concentrated 

, sodium hydroxide solution (4.8) or 20 ml of the reagent in the cases where 
20 ml hydrochloric acid (4.1) have been used in order to dissolve the sample. 
Warm the flask gently and wl1en boiling commences distil at such a rate that 
about 250 ml are distilled in 30 minutes. 
When no more ammonia is likely to be evolved, lower the receiving flask 
so that the tip of the condenser is above the surface of the liquid. 
Test the subsequent distillate by means of an appropriate reagent to ensure 
that all the ammonia is completely distilled. Wash the condenser extension 
with a little water and titrate the excess acid with the standard solution of 
~odium ,of pota~sium hydroxide prescribed for the variant adopted (see 

'Nolt~). ' 
Note: Standard solutions of different strengths may be used for the titration 

provided that the volumes used for the titration do not, as fat as 
possible, exceed 40 to 45 ml. 

7.3 Blank 
'Make a blank test under the same conditions (omitting only the sample) and 
allow for this in the calculation of the final result. 

7.4 Control test 
Before carrying out analyses, check that the apparatus is worlting properly 
and that the correct application of the method is used, using an aliquot part 
of a freshly prepared solution of ammonium sulphate (4.11) containing the 
maximum quantity of nitrogen prescribed for the chosen variant. 

8. EXPRESSION OF THE RESULT 

Express the result of the analysis as the percentage of ammoniacal nitrogen 
in the fertiliser as received for analysis. 

TABI"E 
Determination of the ammoniacal nitrogen and of the ammoniacal and nitrate 
nitrogen in fertilisers. ' 
Table of the weighing, dilution and calculation to be carried out for, each of 
the variants (a), (b) and (c) of the method. 

Variant (a)':"":'Approximate maximum quantity of nitrogen to be' disimeo = 50 mg 
Sulphuric acid O·IN to be placed in· the receiving flask'= 50 ml 
Titration with sodium or potassium hydroxide, O·IN solution 

Declaration 

N% 
().,- 5 
5-10 

10-15 
15-;-20 
20-40 

Amount to Dilution Solution to sample ExpreSsion of the 
be weighed to be distilled result (1) 

g ml ml N% = (5{}-A)F 
10 500 50 (5hA) X 0·14 
10 500 25 (50-A) X 0·28 
7 500 25 ,(50-A) X 0·40 
5 ' .500 25 (50-A) X 0·56 
7 500 10 (50-A) X 1·00 
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Variant (b )--:-ApproximateDJ,IPPJIlUm qqantity qf njtrogen tq be distilled ==. JOO mg 
" ~uJ.phur.ic acid ,0·2N. to be placed, in receiving flask = 50 J?ll 

: TitratibIi with sodium or potassium hydroxide, 0'2N solution 

Declaration Amount to Dilution Solution to sample Expression of the 
be weighed to be distilled result (1) 

N% g ml ml N% = (50-A)F 
0- 5 10 500 100 (50-A) X 0'14 
5.,,-10 10 500 50 ' (50-Ai) ,><0·28 

, '10"7-'-15 7, 
" 500 50 '(50-A) X 0·40 

15-20 5 500 50 (50-A) X 0·56 
2()-,.,.40 ·7 500 20 (50-A) X 1·00 

V ilriarzt (c)-Approximate, maximum quantity of nitrogen to be distilled = 200 mg 
:~ulphui'jc acid 0·5N to be placed in the recejv41g flask = 35 ml 
Titratio~ with s<;>diqm ,o:rpotassium liydroxide, 0~5N solution 

DeclaratiOn 

'N'% 
o-'S 
5~10 

iO-15 
15-20 
20..,.--40 

Amouut to 
,be weighed 

g 
10 
10 
1 
5 
5 

Dilution Solution to sample 
'to be:, distilled 

m1 ml 
500 ,200 
500 100 
500 100 
500 100 
500 50 

Expression, of the 
result (1) 

N% = (3S-A)F 
(3S-A) X 0'175 
(3S-A) X 0'3,50 
(35-:-A). X 0·500 
(3S'-:"A) X 0'700 
(35--A) x, 1,400 

(1) For the purposes of the, formula for expression of the result: 
SO or 35 = millilitres of standard solution of sulphuric acid to be placed 

in the receiving flask 
A == millilitres of sodium or potassium hydroxide used for the 

titration 
F = factor taking into account the weight of sample" t1;te djIution, 

the volume of the aliquot part distilled 'and the volumetric 
eqUivalent. 

3a.' DETERMINATION OJ? NITRIC AND AMMONIACAL NITROGEN-. , " , ' " tJLSCH METHOD 

,kSc6p~ , 
This method is for the determination of nitJ;ic and ammoniacal nitrogen with 

redqction according to Ulsch. 

2. J<'mLD' OF APPLICATION 

All, nitrbgeqo'us fertilis'ers, including compound fertilisers, in which nitrogen 
,is found exclusively in nitrate form, or in ammoniacal and nitrate form. 
r" -, ' • ' 

3. PRINCIPLE 

" R:e(J.ticqQir 6£ riitr~tes 'ahdnitiit~s' to' ammocli by tneans 'of irielauic:.h-on in 
'ap,!idd medium:,' and displacement of the ammonia thus fonhed by the addition 
pf .an exces~ of ~odium hydro~de: distillation of the ammon!a" aild determination 

'of the yield ,or ammonia'in a,k,nown volume of standard sulphlirlc acid solution. 
',Titiation of $"eexcess, sulphuric .~eid by. means, of a standard solution of sodium 
: or potassium hydroxide. ".. ", ..',. . 

4. REAGENTS 

,4;1 Hydrochloric acid solution, SO%'01./V): 'dilute an appropriate volume of 
hydrochloric acid,(d::::: H8g:Jrnl) with: ali .equlJ,1 volume of water. . 

4·2 Sulphuric acid, O'lN solution. 
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4.3 SodiUm or potassium hyctro~de, O"t::N solution, carbonate free. 
4.4 Sulphuric acid solution" appxoxiinately 3.Q%. H.S04. (W!rV')~ ammonia free. 
4.5 Powdered iron reduced in hydrogyn. (The prescribed quantity of iron must 

be. able' to reduce· at least 0·05· nitra~· nitrogen). 
4.6 Sodium hydroxide solution, 30g per 100 ml, ammonia free. 
4.7 Indicator solutions: 

4.7.1 MiXed indicator: 
Solution A: Dissolve 19 methyl Fed in 37 ml O·lN sodium hydroXide 
solution and make: up to 1 litre with water. 
Solution B: Dissolve Ig methylene blue in water and make; up to 1 
litre. . 
Mix' r volume of solution * with 2 volumes of solution B. . 
This. indicator is: violet in acid' soluti"on, grey' in. neutral solution and 
green fualkaline solution;' use 0·5: Il':fr (to (frOp8)~ . . 

4.7.2: Methyl red: indicator solution.: 
Dissolve 0'1 g methyl red in 50 ml 95% ethanol, make up to 100 ml 
with water .and filter if necessary. 
This indicator may: be used (4-5 drops) instead of the preceding: one. 

4.8 Anti-bump granules of pumice stone, washed ill hydrochloric acid and 
ignited. 

4~9. Sodium nitrate. 

5. APPARATUS 

See. Method 2. 

6. PREPAM.TION OF SAMPLE 
See Method 1. 

7.. PROCEDURE 

7.1 Preparation of the solution 
See Method 2. 

7.2, ,Determination. '. 
Place in the receiving flask an exactly measured' quantity of standard 
sulphuric acid (4.2) as indicated in the Table of Method 2 (variant (a» and· 
add the' appropriate quantity of indicator solution (4.7.1 or 4.7.2). The end 
of the extension tube of the condenser must be below the surfaCe' of the 
standard acid in· the receiving flask. . 
Using a pipette, transfet an aliquot part of the clear solution as indicated 
in the table of Method 2 (variant (a» and place it in the djsti1ling flll.sk 
of the apparatus. Add 350 jn1 water, 20 ml 30% ~ulphUFic acid· solution 

. (4.4),. stir; and add. 5g: of reduced irou (4.5~; Wash the,neqk of the 'flask with 
several mi. water"and place' in: th~ neck of the' flask a. small", long stemmed 
funnel. Heat in a boling water bath for an hour and then wash the stem 
of the funnel with a few ml water. ' 

. . Taking, care, to avoid any: loss. of ammonia,. add to the.c,ontents of the: dis
tillfug fla.sk SQ· m1 concentrated sodium hydroxide. solution (4.6)~ or fu. the 
c,ases where 2Q ml hyctroc11Ioric. acid (4.1); has. ae.en. used to diSsolv.e. the 
sample, add 60, ml of conc.en1:J!a.ted sodium. hyctroxide. solution (4.6:). 
Assemble the distiUation app~atus. Distil. the. ammonia according, to, ·the 
procedUre given in Method' 2. Titrate the excess acid with the standard 
solution or sodiUm or potassium hydroxide (4.3).. . 

7.3 Blank test 
Carry! .out a. blank test~.oroitting only ilia sample); under the, same 'coIiditioris 
and allow for- this in the, calculation· of the: filial result 

I 
i 
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7.4 Control test 
Before analysis, check that apparatus is working properly ang that the 
correct ClPplicatiqn of the, method is used by using an aliquot part of a 

" freshly prepared solution ·of sodium nitrate (4.9) containing 0,045g to 0'050g 
<:>f nitrogen. 

8. ExPREssION OF THE ~ULTS 
',,: Express the results of analysis as a percentage of nitric nitrogen or combined 
ammoniacal and nitric nitrogen contained in the fertiliser as received for analysis. 

3b. DETERMINATION OF NITRIC AND, AMMONIACAL NITROGEN
ARND METHOD 

1., SCOPE 

This method is for the determination of nitric and ammoniacal nitrogen with 
reduction according to Arnd (modified for each of the variants (a), (b) and (c». 

2. FIELD OF APPLICATION 

See Method 3a; , 

3. PRINCIPLE 

Reduction of nitrates and nitrites to ammonia in a neutral aqueous solution 
by means of a metallic alloy composed of 60% Cu and 40% Mg (Arnd's alloy) in 
the presence of magnesium chloride. 

Distillation of the ammonia, and determination of the yield in a known volume 
of standard sulphuric acid solution. Titration of the excess acid by means of a 
standard solution of sodium or potassium hydroxide. ' 

4. REAGENTS 

4.1 Hydrochloric acid solution, 50% (V IV): ,dilute an. ClPpropriat~ volume of 
hydrochloric acid (d = 1·18 gJml) with an equal volume of water. 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

Sulphuric acid, O'lN solution. 

Sodium or potassium hyC1r?xide, O'lN solution, carbonate free. ,'1 v4!~nt 
Sulphuric acia, 0'2N solution. " . 'I 
Sodium or potassium hydroxide, 0'2N solution, carbonate 
free. ' , 

for'variant (b) 
(See Note 
Method 2) 

Sulphuric acid? 0:5N solution. , 'j for variant (c) 
Sodium or potassium hydroxide, 0·5N,solution, carbonate (See Note 

,free. Method 2) 

4.8 'Sodium hydroxide solution;approximately,2N. 

4.9 ' Arnd's alloy-'-powdered so a's to pass through a sieve with aperatures less 
than 1·0 mm square. '. ' 

4.10 '20% 'Magnesium chloride solution: 
Dissolve 200g magnesium chloride (MgCl .. 6H.O) in approximately 600-700 
ml water in a 1 litre flat-Dottomed flask. To prevent frothing, add 15g 
magnesium sulphate (MgSO.·7H.O). After dissolution add 2g magnesium 

, 'oxide and a few anti-buinp'granules of pumice stone, and concentrate the 
suspension to 200 ml by boiling, thus expelling any trace of ammonia from 
the reagents. Cool, make lip the, volume to 1 litre and filter. 

, , 26 
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4.11 Indicator solutions: 
4.11.1 11iKed indicator: 

Solution A: Dissolve Ig methyl red in 37 ml O·lN sodium hydroxide 
solution and make up to 1 litre with water. 
Solution B: Dissolve Ig methylene blue in water and make up to 1 
litre. Mix 1 volume of A with 2 volumes of B. 
This indicator is violet in acid solution, grey in neutral solution and 
green in alkaline solution. Use 0·5 ml (10 drops). 

4.11.2 11ethyl red indicator solution: 
Dissolve O·lg methyl red in 50 ml 95% enthanol, make up to 100 ml 
with water and filter if necessary. This indicator may be used (4 to 
5 drops) instead of the preceding one. 

4.11.3 Congo red indicator· solution: 
Dissolve 3g Congo red in 1 litre warm water and filter if necessary 
after cooling. This indicator may be used, instead of the two 
described above, in the neutralisation of acid extracts before distilla
tion, using 0·5 ml per 100 ml of liquid to be neutralised. 

4.12 Anti-bump granules of pumice stone washed in hydrochloric acid and 
ignited. 

4.13 Sodium nitrate. 

5. APPARATUS 

See 11ethod 2. 

6. PREPARATION OF SAMPLE 

See 11ethod 1. 

7. PROCEDURE 

7.1 Preparation of the solution for analysis 
See 11ethod 2. 

7.2 Determination 
According to the chosen variant, place in the receiving flask a measured 
quantity of standard sulphuric . acid as indicated in the table Of 11ethod 2. 
Add the appropriate quantity of chosen indicator solution (4.11.1 or 4.11.2) 
and if necessary water to give a volume of at least 50 ml. The end of the 
extension tube of the condenser must be below the surface of the solution. 
Using a pipette, take, according to the table, an aliquot part of the clear 
solution and place in the distillation flask. 
Add sufficient water to obtain a total volume of ahout 350 ml (see Note). 
10 g Arnd's allow (4.8), 50 ml magnesium chloride solution (4.10) and a few 
fragments of pumice stone (4.12). Rapidly connect the flask to the distilla
tion apparatus. Heat gently for about 30 minutes. Then increase the heating 
to distil the ammonia. Continue the distillation for about .an hour. After this 
time, the residue in the flask ought to have a syrupy consistency. When <the 
distillation has finish~d, titrate the quantity of excess acid in the receiving 
flask according to the procedure in 11ethod 2. 

Note: When the sample solution is acid (addition of 20 ml hydrochloric 
acid (4.1) to dissolve the sample) the aliquot part taken for analysis 
is neutralised in the following way: 
To the distillation flask containing the aliquot part add about 250 ml 
water, the necessary quantity of one of the indicators (4.11.1, 4.11.2, 
4.11.3) and shake carefully. 
Neutralise with 2N sodium hydroxide solution (4.8) and acidify again 
with a drop of hydrochloric acid (4.1). Then proceed as indicated 
in 7.2. 
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7.3 Blank test 
Carry out a blank test under the same conditions (omitting only the sample) 
and allow for this in the calculation of the final result~ 

7.4 Control test 
l3eforeanalysis, check that the apparatus is working properly and that the 
correct technique is applied using. a freshly prepared solution of sodium 
nitrate (4.13) containing 0'050g to 0'150g nitrogen depending on the variant 
chosen. 

8. . EXPRESSION OF THE RESULTS 

Express the results of analysis as a percentage of nitric nitrogen or combined 
ammoniacal and nitric nitrogen contained in the fertiliser as received for analysis. 

3e. DETERMINATION OF NITRIC AND AMMONIACAL NITROGEN
DEVARDA METHOD 

1. SCOPE 
This method is for the determination of nitric and ammoniacal nitrogen with 

reduction according to Devarda (modified for each of the variants (a), (b) and (e». 

2. FIELD OF APPLICATION 

See Method 3a. 

3. PRINCIPLE 
Reduction of nitrates and. nitrites to ammonia in a strongly alkaline solution 

by means of a metallic alloy composed of 45% AI, 5% Zn, and 50% Cu (Devarda 
alloy). Distillation of the ammonia and determination of the yield in a known 
volume of standard, sulphuric acid; titration of the excess sulphuric acid by means 
of a standard solution of sodium. or potassium hydroxide. 

4. REAGENTS 

4:1 Hydrochloric acid solution, 50% 01/v): dilute an appropriate volume of 
hydrochloric acid (d = 1-18 g/ml) with an equal Volume of water. 

4.2 

4.3 
4.4 

4.5 

4.6 

4.7 

Sulphuric acid, O'IN solution. } for 

Sodium or potassium hydroxide, O'IN solution, carbonate free. V(!)t 

Sulphuric acid, 0'2N solution. I for variant (b) 

~~~um or potassium hydroxide, 0'2N solution, carbonate . ~~h~oi) 

Sulphuric acid, 0'5N solution. 

Sodium or potassium· hydroxide, 0·5N solution, carbonate 
free 

} 

for variant (e) 
(See Note 

Method 2) 

4.8 Devarda's alloy-powdered so that 90 to 100% will pass thtough a sieve 
with apertures less than 0·25 mm square, 50 to 75% will pass through a sieve 
with apertures of less than 0·075 mm square. (pre-packed bottles containing 
a maximum of 100g are recommended). 

4.9 Sodium hydroxide solution, 30g per 100 m1 ammonia free. 

4.10 Indicator solutions: 
4.10.1 Mixed indicator: 

Solution A: Dissolve 19 methyl red in 37 m1 O'IN sodium hydroxide 
solution and make up to 1 litre with water. 
Solution B: Dissolve 19 methylene blue in water and. make up to 1 
litre. . 
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Mix 1 volume of A with 2 volumes of B. 
This indicator is violet in acid solution, grey in .neutral solution.·and 
green in alkaline solution. Use 0·5 ml (10 drops). .. 

4.10.2 Methyl red indicator: . 
Dissolve 0'1 g methyl red in 50 ml95% ,ethanol. Make lip to 100 ml 
with water and filter if necessary. . 
This indicator (4 to 5 drops) may be used instead <:,f the preceding 
one. 

4.11 Ethanol,95%. 

4.12 Sodium nitrate. 

5. APPARATUS 

5.1 Distillation apparatus consisting of a round-bottomed flask of suitable 
«apacity, connected to a condenser by m~ans of a splash head, equipped, in 
addition, with a bubble trap on the receiving flask to .prevent any 108sof 
ammonia. 
An example of the type of apparatus recommended for this determination 
is reproduced in Figure 5 in the Appendix. ' 

6. PREPARATION OF THE SAMPLE 

See Method 1. 

7. PROCEDURE 

7.1 Preparation of the solution for analysis 
See Method 2. 

7.2 

7.3 

Determination 
According to the variant chosen, place in the receiving flask an exactly 
measured quantity of standard sulphuric acid as' indicated· in the table .. 
Add the appropriate quantity of the chosen indicator solution (4.10.1. or 
4.10,2) and finally, sufficient water to give a volume of 50 ml. The end of 
the extension tube of the condenser must be below the surface.of the solu~ 
tion. Fill the bubble trap with distilled water. ".' 
Using a pipette, take an aliquot part of the clear· solution as itidicated"in the 
table ana place in the distillation flask. Add sufficient water to the distilla
tion flask to obtain a volume of 250-300 ml, 5 ml ethanol (4.11) . and 4g 
Devarda's. alloy (4.8). . . . 
(Note: In the presence of calcium salts such as calcium nitrate and calcium 
ammonium' nitrate, it is necessary to add, before distillation for each gram 
of sample present in the aliquot part, 0·700g disodium l,1ydrogen pho~phc:tte 
(Na.HPO.·2H.O) to prevent the formation of calcium: hydroxide.) . ". 
Taking the necessary precautions to avoid loss of ammonia, add t6 : the flask 
about 30 ml 30% sodium hydroxide solution (4.9) and fina,Uy, in·the·case of 
acid soluble samples an additional quantity suffic;ient to neutralise the 
quantity of hydrochloric acid (4.1) 'present in the aliquot part taken fer the 
analysis. Connect the distillation flask to the apparatus, ensuring ,the tight
ness of connections. Carefully shake the flask to mix .. the. contents. 
Warm gently, so that tile release of hydrogen decreases appreciably ove~ 
about half an hour and the liquid will boil. Continue the distillation, increas
ing the heat so that at least 200 ml liquid distils in· about 30 minutes. (Do 
not prolong the distillation beyond 45 minutes). . 
When the distillation is complete, disconnect the receiving flask from the 
apparatus, carefully wash the extension tube and bubble trap, collecting 
the rinsings in the titration flask. Titrate the exce§s' acid .according to "the 
procedure in. Method 2. 

Blank test 
Carry Qut a blan~ !est under the ~aine co'nditions (omj.tting only the sample) 
and allow for this ill the calculatIOn of the final results. . '.. . 
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7.4 Control test 
'Before can;ying ont the analysis, check th.at: the apparatus is working 
prope~ly ang that the correct application of the method is,·used, using .an 
aliquot part ·of a freshly prepared sollJ.tion. of sodium nitrate (4.12) containing, 
according to the. variant chosen, 0'050g to 0'150g nitric nitrogen. 

8. EXPRESSION OF ~SULTS 

Express the results of analysis as a percentage of nitric nitrogen or combined 
ammoniacal and. nitric nitrogen contained in the fertiliser as received for analysis. 

4a; DETERMINATION OF TOTAL NITROGEN IN CALCIUM 
CYANAMIDE-IN THE ABSENCE OF NITRATE 

1. SCOPE 

This method is f<;ir the determination of total nitrogen in nitrate freec~lcium 
cyanamide. 

2. FIELD OF Ap,PLICATION· . 

Exclusively to calcil,lm cyanamIde (nitrate free). 

3; PRINCIPLE 

. After RjeldahI digestion, the ammoniacal nitrogen formed is displaced by 

. sodium. hydroxide" and collected in a standard solution of sulphuric acid. The 
excess SUlphuric acid is titrated with an standard solution of sodium or potassium 
hydroxide. . 

'4. REAGENt$. 
4.1 SUlphUric acid solution 50% (V IV): dilute an, appropriate' volume of 

sulphuriC acid Cd= 1'84g/ml} withatl eC:i'ual volume. of water.· 

4.2 Potassium sulphate. 

·4.3' Copper oxide (CuO) --,.. 0·3 to 0·4g for each determination or an equivalent 
quantity of copper. sulphate pentahydrate, from 0'9S to l'25g for each 
determination. 

4.4 Sodium.hyc::1roxide solution;'30gperl00I:Dl, ammonia free .. 

4.$ $ulp~uric acid, O'lN solution~ , I' 

4.6 Sodium 0)," potassium hydtoxide, O'lN solution, carbonate' for ;variant (a) 
free. . 

Sulpb,uric acid, 0'2N solution. '.1' for variant (b) 
Sodium or potassium hydroxide,0'2N solution, carbonate (See Not'4 
free. . . ' . . . Method 2) 

4.7 

4.8 

Sulphuric acid, 0'5N solution. . . . If' t ( , . , or vanan c, 
Sodium or potassium hydroxide, O:5N llolution, carbonate. (see. Note' 
free.' '. Method .2) 

4.9 

4.10 

4.11 Indica.tor solutions: 
.4.11.1 MiXed indicator:: 

. :Sblut;ion A: ])is~olve 19 me~hyl r<:d. in 37 mIO·lN: so~lium hydroxide 
solutIOn and make up to 1 htre WIth water. 
Solution B: Dissolve Ig methylene blue in water and make up. to 

__ ......... _ 1 ·litre .. ' '.. ". ..' . . . 
. Mix 1 volume of A with 2 volumes of B. 
Tills indicator is violet in acid solution, grey in neutral solution and 

, .. ~:~n in alkal~e solution. Use 0·5 ml (10 drops). '., . 
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4.11.2 Methyl red indicator: 
Dissolve 0·1 methyl red in 50 ml95% ethanol and make up to 100 ml 
with water. Filter if !lecessary. This indicator (4 to 5 drops) may be 
used instead of the preceding one. 

4.12 Anti-bump grauules of pumice stone, washed in hydrochloric acid and 
ignited. 

4.13 Potassium thiocyanate. 

5. APPARATUS 

5.1 Distillation apparatus. See Method 2. 

6. PREPARATION OF SAMPLE 

See Method 1. 

7. PROCEDURE 

7.1 Preparation of the solution 
Weigh to the nearest O'OOlg, 19 of the prepared sample and place it in the 
Kjeldahl flask. Add 50 ml 50% sulphuric acid (4.1), 10-15g potassium 
sulphate (4.2), and one of the prescribed catalysts (4.3). Heat slowly to drive 
off the water, boil gently for two hours, allow to cool, and dilute with 
100-150 ml water. Cool again, transfer quantitatively the suspension to a 
250 ml graduated flask, make up to volume with water,shake, and filter 
through a dry filter into a dry flask. 

7.2 Determination 
According to the variant chosen (see Method 2) transfer with a pipette 50, 
1000r 200 ml of the solution to the distillation apparatus and add sufficient 
sodium hydroxide solution (4.4) to ensure a considerable excess. Distil the 
ammonia and titrate the excess acid as described in Method 2. 

7.3 Blank test 
Make a blank test (omitting only the sample) under the same conditions and 
allow for this in the calculation of the final result. 

7.4 Control test 
Before carrying out the analysis, check that the. appartus is working 
properly and that the correct application of the method is used, using an 
aliquot part of a standard solution of potassium thiocyanate (4.13), approxi
mating to the conce.p.tration of nitrogen in the sample. 

8. EXPRESSION OF THE RESULT 

Express the result as the percentage of nitrogen (N) contained in the fertiliser 
as received for analysis. 

Variant (a): N% = (50 - A) X 0·7 
Variant (b): N% = (50 - A) X 0·7 
Variant (c): N% = (35 - A) X 0·875 

Where A = millilitres of sodium or potassium hydroxide used for the 
titration. 

4b. DETERMINATION OF TOTAL NITROGEN IN CALCIUM 
CYANAMIDE-IN THE PRESENCE OF NITRATE 

1. SCOPE 

This method is for the determination of total nitrogen in calcium cyanamide. 

2. FIELD OF ApPLICATION 

The method is applicable to calcium cyanamide containing nitrates. 
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3. P1u~CIPLE 

The Qirect application of Kjeldahl's method cannot be applied to calcium 
cyanamides containing nitrates. For this reason the nitric nitrogen is reduced to 
ammonia with metallic iron and stannous chloride before Kjeldahl digestion. The 
ammoniacal nitrogen is that determined' as in Method 4a. 

4. REAGENTS 

4.1 Sulphuric acid, (d=I·S4gjml). 

4.2 Powdered iron reduced in hydrogen. 

4.3 Potassium stilphate, finely pulverised. 

4.4 Sulphuric acid, O'IN solution. 

4.5 Sodium or potassium hydroxide, O'IN solution, 
carbonate free. 

4.6 Sulphuric acid, 0'2N solution. 

4·7 Sodium or potassium hydroxide, 0'2N solution, 
carbonate free. 

4.S Sulphuric acid, 0'5N solution. 

4·9 Sodium or potassium hydroxide, 0'5N solution, 
carbonate free. 

4.10 Indicator solutions: 
4.10.1 Mixed indicator: 

I for variant (a) 
(See Note 
Method 2) 

I for variant (b) 
(See Note 
Method 2) 

I for variant (c) 
(See Note 
Method 2) 

Solution A: Dissolve 19 of methyl red in 37 ml of the O'IN sodium 
hydroxide solution and make up to 1 litre with water. 
Solution B: Dissolve 19 of methylene blue in water and make up to 1 
litre. Mix 1 volume of A and 2 volumes of B. 
This indicator is violet in acid solution, grey in neutral solution and 
green in alkaline solution. Use 0·5 ml (10 drops). 

4.10.2 Methyl red indicator.: 
Dissolve O·lg of methyl red in 50 ml of 95 % ethanol, make up to 
100 ml with water and filter if necessary. This indicator (4 to 5 
drops) may be used instead of the preceding one. 

4.11 Solution of stannous chloride: 
Dissolve 120g of stannous chloride (SnC1.·2H.O), in 400 ml concentrated 
hydrochloric acid (d=1-lSgjml) and make up to 1 litre with water. The 
solution must be completely clear and prepared immediately before use. 
It is essential to check the reducing power of the stannous chloride. Dissolve 
0·5g . of stannous chloride in 2 ml concentrated hydrochloric acid 
(d=HSgjml) and make up to 50 ml with water. Then add 5g of Rochelle 
salt (potassium sodium tartrate) and a sufficient quantity of sodium bicar
bonate for the solution to show an alkaline reaction to a litmus paper test. 
Titrate with O'IN iodine solution in the presence of a starch solution as an 
indicator. 
1 ml of iodine solution O'IN corresponds to 0'0112Sg SnCl.·2H.O. 
At least 80 % of the total tin present in the solution thus prepared must be 
in a bivalent form .. For the titration at least 35 ml of O'IN iodine solution 
should be used. . 

4.12 Sodium hydroxide solution, 30g per 100 ml ammonia free. 
4.13 Standard nitrate-ammoniacal solution: 

Weigh out 2·500g of potassium nitrate and 10'I60g of ammonium sulphate 
and place them in a 250 ml graduated flask. Dissolve in water and make 
up to 250ml. I ml of this solution contains 0'Q10g of nitrogen. 
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4.14 Anti-bump granules of pumice-stone, washed in hydrochlo~ic acid and:iJPl,ited. 

5. APPARATUS 

Distillation apparatus---""See Method 2. 

6. PREPARATION OF THE SAMPLE 

See Method 1. 

7. PROCEDURE 

7.1 Preparation of the solution 
Weigh to the nearest 0·001 g, 1 g of the prepared sample and place in the 
Kjeldahl flask. Add 0·5 g of powdered iron (4.2) and 50 ml of the stannous 
chlodde solution (4.11), stir and leave standing for half an hour. During·the 
time it is left standing, stir again, after 10 and 20 minutes., l'hen add 10. g 
of potassium sulphate (4.3) and 30 ml of sulphuric acid (4.1). Boil and carry 
on the process for an hour after the appearance of white fumes. Leave to 
cool and dilute with 100-150 ml of water, Transfer the suspension quan
titatively into a 250 ml graduated flask, cool and make up to volume with 
water, mix and filter through a dry ·filter into a dry container. . . 

7.2 Determination 
According to th~ variant chosen (see Method 2) transfer with a pipette 50, 
100 or 200 ml of the solution to the distillation apparatus and addsufIicient 
sodium hydroxide solution (4.12) to ensure a consideraQle excess. Distil 
the ammonia and titrate the excess acid as clescri~ed in Method 2. 

7.3 Blank test 
Make a blank test (omitting the sample) under the same conditions and 
allow for tb,is in the calculation of the final result, ' 

7A Control test' 
Before carrying out the analysis, check that the' apparatus is working 
properly and thanhe correct application of the method is used with a. stan~ 
dard solution containing quantities of ammoniaca:l and nitric nitrogen 
comparable to the quantities of cyanamide and nitric nitrogen conta,ined 
in nitrated calcium cyanamide. ' 
For this purpose plac~ 20 ml of the standard solution (4.13) iri the Kjeldabl 
flask. 
Carry out the analysis according to the method described in paragraph 7. 

8. EXPRESSION OF THE RESULTS 
The result of the analysis must be expressed as the percentage of total n:itrogen 

(N) contained in the fertiliser as received for analysis. 
Variant (a): N% == (50 -' A) X 0·7 
Variant (b): N% = (50 - A) X 0·7 
Variant (c): N% '= (35 - A) X 0·875 

Where A = milli1itres of sodium or potassium hydroxide . used for the 
titration. 

5. DETERMINATION OF TOTAL NITROGEN IN UREA 

1. SCOPE 

This method is for the determination of total nitrogen in m:ea. 

2. FIELD OF APPLICATION 

This method is applied exclusively to urea fertilisers which are nitrate free. 
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3. PRINCIPLE 

Urea: is transformed quantitatively into ammonia by boiling in the presence of 
sulphuric acid. The ammonia thus obtained is distilled from an alkaline medium, 
and collected in an excess of standard sulphuric acid. The excess acid is titrated 
~y means of a standard alkaline solution. . 

4.· REAGENTS 

4.1 Sulphuric acid, concentrated, (d=1-84 g/ml). 
4.2 Sodium hydroxide solution, 30 g per 100 ml, ammonia free. 
4.3 Sulphuric acid, O'IN solution. } 
4,4 Sodium or potassium hydroxide, O·IN solution, carbonate for variant (a) 

free. 
4.5 Sulphuric acid, O'2N solution. } for variant (b) 
4.6 Sodium or potassium hydroxide, 0'2N solution, carbonate (See Note 

free. Method 2) 
4.7 Sulphuric acid, 0·5N solution. 
4.8 Sodium or potassium hydroxide, 0·5N solution, carbonate 

free .. 
4.9 Indicator solutions: 

} 
for variant (c) 

(See Note 
Method 2) 

4.9.1 Solution A: Dissolve 1 g methyl red in 37 ml O'IN sodium hydroxide 
solution and make up to 1 litre with water. . 
Solution B: Dissolve 1 g methylene blue in water and make up to 1 
litre. 
Mix 1 volume of solution A with 2 volumes of solution B. 
This indicator is violet in acid solution, grey in neutral solution and 
green in alkaline solution. Use 0·5 ml (10 drops). 

4.9.2 Methyl red indicator solution: 
Dissolve 0·1g methyl red in 50 ml 95% ethanol, and make up to 100 
ml with water. Filter if necessary. This indicator (4 to 5 drops) may be 
used instead of the preceding one. 

4.10 Anti-bump granules of. pumice stone, washed in hydrochloric acid and 
ignited. . 

4.11 Urea. 

5. APPARATUS 

Distillation apparatus. See Method 2. 

6. PREPARATION. OF THE SAMPLE 

See Method 1. 

7. PROCEDURE 
7.1 Preparation of the solution 

Weigb to the nearest 0·001 g, 2·5 g of the prepared sample; place in a 300 
ml Kjeldahl jlask and moisten with 20 ml water. Stir in 20 ml concentrated 
sulphuric acid ·(4.1) and add a few glass beads to prevent bumping. To 
prevent splashing, place a long-stemmed glass funnel in the neck of the 
flask. Heat slowly at· first, then increase the heat until white fumes are 
observed (30-40 minutes). 
Cool and dilute with 100-150 ml water. Qualltitatively transfer to a 500 ml 
graduated flask, discarding any sediment. Allow to cool to rOOm tempera
ture. Make up to volume with water, mix and, if necessa:tY, filter through 
a dry filter into a dry receptacle. . . 

7.2 Determination 
According to the variant chosen (see Method 2) transfer with a pipette 25 
50 or 100 in! of the solution to the distillation apparatus and add sufficient 
sodium hydroxide solution (4.2) to ensure a considerable excess. Distil the 
ammonia and titrate the excess acid as described in Method 2. 

26A 
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7.3 Blank test 
Carry out a blank test (omitting the sample) under the same conditions and 
allow for this in the calculation of the final result. 

7.4 Control test 
Before carrying out the analysis, check that the apparatus is working 
properly and that the correct application of the method is used, using an 
aliquot part of a freshly prepared solution of urea (4.11). 

8. EXPRESSION OF THE RESULT 

Express the result as the percentage of nitrogen (N) contained in the fertiliser 
as received for analysis. 

Variant (a): N% = (50 - A) X 1-12 
Variant (b): N% = (50 - A) X 1-12 
Variant (c): N% = (35 - A) X 1-40 

Where A=millilitres of sodium or potassium hydroxide 
used for the titration. 

6. DETERMINATION OF CYANAMIDE NITROGEN 

1. SCOPE 

This method is for the determination of cyanamide nitrogen. 

2. FIELD OF APPLICATION 

Calcium cyanamide and calcium cyanamide/nitrate mixtures. 

3. PRINCIPLE 

Cyanamide nitrogen is precipitated as a silver complex and estimated in the 
precipitate by Kjeldahl's method. 

4. REAGENTS 

4.1 Glacial acetic acid. 
4.2 

4.3 

4.4 
4.5 
4.6 

4.7 
4.8 
4.9 
4.10 

Ammonia solution: dilute one volume of ammonia (d=0-88 g/ml) with 3 
volumes of water. 
Ammoniacal silver solution, according to Tollens, freshly prepared: 
Mix 500 ml silver nitrate solution (10 g per 100 ml) with 500 ml ammonia 
solution (4.2). 
Do not expose unnecessarily to light, heat or air .. 
Safety precaution: when handling ammonical silver nitrate solution safety 
goggles must be worn. 
Concentrated sulphuric acid (d=1-84 g/ml). 
Potassium sulphate. 
Copper oxide (CUO), 0-3-0-4 g for each determination or an equivalent 
quantity of copper sulphate pentahydrate (0-95-1'25 g) for each deter
mination. 
Sodium hydroxide solution, 30 g per 100 ml, ammonia free. 
SulphiIric acid, 0-lN solution. 
Sodium or potassium hydroxide, 0-lN solution_ 
Indicator solutions: 
4.10.1 Mixed indicator: 

Solution A: Dissolve 1 g methyl red in 37 ml 0-lN sodium hydroxide 
solution and make up to 1 litre with water. 
Soluti<?n B: Dissolve 1 g methylene blue in water and make up to 1 
litre. 
Mix 1 vQlume of solution A with 2 volumes of solution B. 
This indicator is violet in acid solution, grey in neutral solution and 
green in alkaline solution. Use 0-5 ml (10 drops). 
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4.10.2 Methyl red indicator solution: 
Dissolve 0·1g methyl red in 50 ml 95% ethanol and make up to 100 
ml with water. Filter if necessary. This indicator (4 to 5 drops) may be 
used instead of the preceding one. 

4.11 Anti-bump gr:anules of pumice stone, washed in hydrochloric acid and 
ignited. 

4.12 Potassium thiocyanate. 

5. APPARATUS 

5.1 Distillation apparatus. See M~thod 2. 
5.2 500 ml graduated flask (for example Stohmann). 
5.3 A rotary shaker, 35-40 turns per minute. 

6. PREPARATION OF THE SAMPLE 

See Method 1. 

7. PROCEDURE 

7.1 Safety precaution 
When using any ammoniacal silver solution safety goggles must be worn. 

7.2 Preparation of the solution for analysis 
Weigh to the p.earest O'OOlg, 2·5g of the prepared sample and place in a smaU 
glass mortar. Grind the sample three times with water, pouring off the water 
after each grinding into the 500 ml graduated flask (5.2). Transfer quantita~ 
tively the sample into the flask, washing the mortar, pestle and funnel with 
water. Make up with water to approximately 400 ml. Add 15 ml acetic acid 
(4.1). Shake on the rotary shaker (5.3) for two hours. 
Make up to 500 ml with water, mix l;md ffiter. 
Proceed iml1.1ediately to 7.3. _ 

7.3 Determination 
Transfer 50·0 ml of the filtrate into a 250 ml beaker. Add ammonia solution 
(4.2) _ until slightly alkaline and add 30 ml warm ammoniacal silver nitrate 
(4.3) in order to precipitate the yellow silver complex of the cyanamide. 
Leave ovemi~ht, ffiter and wash the precipitate with cold water until com
pletely free of ammonia. 
Place the ffiter and the precipitate, still moist, in a Kjeldahl flask, add 10-15 g 
potassium sulphate (4.5), the catalyst (4.6) in the prescr,ibed proportion, 
then 50 ml water and 25 ml concentrated sulphuric acid (4.4). Warm the 
flask slowly, whilst shaking it gently until the contents come to the boil. 
Increase the heat, boil until the contents of the flask become either colour
less or pale green. -Continue boiling -for on~ hour, then leave to cool. 
Transfer the liquid quantitatively from the Kjeldahl flask to the distilling 
_flask, add a few anti-bump granules of pumice stone (4.11) and make up 
with water to a total volume of approximately 350- ml. Mix and cool. Add 
~;ufficient sodium -hydroxide solution (4.7) to ensure a considerable excess. 
Distil the ammonia and titrate the excess acid as described in Method 2 
(variant (a)). 

7.4 Blank test 
Make a blank test (omitting the sample) under the same conditions and allow 
for this in the calculation of the final result. 

7.5 Control test 
Before carrying out the analysis, check that the apparatus is working pro
perlyand that the cortec! application ?f the ~ethod is used using an aliquot 
part of a standard solutlOn of potaSSIUm thiocyanate (4.12), corresponding 
to 0·05 g nitrogen. 
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8. EXPRESSION OF RESULTS 

Express the result as the percentage 'Of cyanamide nitrogen contained in the 
fertiliser as received for analysis. . 

N%. = (50 - A) X 0·56 
Where A = millilitres of sodium or potassium hydroxide used for the titration. 

7. DETERMINATION OF BIURET IN UREA 

1. SCOPE 

This method is for the determination of biuret in urea. 

2. FIELD OF ApPLICATION 

IT'he method is applied exclusively to urea. 

3. PRINcIPLE 

In an alkaline medium, in the presence of potassium sodium tartrate, biuret 
and bivalent copper from a violet cupric compound, the absorbance of which is 
measured at 546 nm. 

4. REAGENTS 

4 . .1 Methanol. 

4.2 Sulphuric acid solution, approximately O·lN. 

4.3 Sodium hydroxide solution, approximately O·lN. 

4.4 Alkaline solution 'Of potassium sodium tartrate: 
In a 1 litre graduated flask dissolve 40 g of sodium hydroxide in 500 rol 'Of 
water and leave to cool. Add 50 g .of potassium sodium tartrate 
(KNaC.H.OAH20). Make up to the mark and mix. Leave standing 24 
hours before use. 

4.5 Copper sUlphate soluti,on : 
In a 1 litre graduated flask dissolve 15 g of copper sUlphate (CuSO .. 5H20) 
in 500 ml of water. Make up to the mark and inix. 

4.6 Biuret standard solution: 
In a 250 m1 graduated flask, dis.solve 0·250 g of pure biuret(1) in water. Make 
up to the mark and mix. 1 nhl of this solution contains 0·001 g of biuret. 
This solution sh'Ould be freshly prepared. 

4.7 Methyl red indicator solution: 
Dis~olve 0'1 g methyl red in 50 m1 95% ethanol and make UP. to 100 m1 
with water. Filter if necessary. 

5. ApPARATIrS 

5.1 Spectrophotometer. 

6. PREPARATION OF SAMPLE 

See Method 1. 

7. PROCEDURE 

7.1 Preparation of the standard curve 
Transfer 2, 5, 10,20, 25 and 50 m! aliquot parts of biuret standard solution 
(4.6) into' a series of six 100 m1 graduated flasks. Make'up the volumes to 
about 50 m! with water, add one drop 'Of indicator solution (4.7) and 

(1) Biuret can be purified beforehand by washing with an ammoniacal solution (10%), 
then with acetone and drying in a vacuum. 
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neutralise,if necessary, with 0'1 N sulphuric acid (4.2). Add with swirlipg 
20·0 m! iifftlle alkaline tartrate solution (4.4) and then 20·0 l1ll copper 
sulpl1~te s ution (45), Ma~e up to' the mark with water, mix and allow to . 
stand at 0° ± 2°C for fifteen riiinutes. 
At the same time prepare a reagent plank as follows. Piace 50 'ml water in a 
100 ml graduated flask and proceed as described abOVe from " ..•..... add 
one drop of indicator solution ..... ". 
Measure the absoIibance of each solution at 546 nm Mainst the reagent 
biank as refererice,' u~ilig cells of a suitable thickness. Plot the calibration 
curve, -qsing .the absQrbances as >tlJ.e ordinates and the corresponding 
quantities of biuret ill milligrams, as the abscissae. 

7.2 Preparation of solution for 'analysis 
Weigh to the nearest 0·001 g, 10 g of the prepared sample; dissolve in about 
150 ml of water ill a 250 ml graduated flask, and mal\.e up to tJhe mark and 
mix, Filfer if necessa:(y. 
Note I-If the sample for analysis contains more than 0·015 g of ammoniacal 
nitrogen, dissolve it in 50 ml methanol (4.1) in a 250ml beaker. Reduce by 
evaporation to a volume of about 25 ml. Transfer quantitatively to a 
graduated 250 ml flask. Make up to the mark with water. Filter, if necessary, 
through a dJY fluted ·filter into a dry receiver. 
Note 2.,-Eliminatioii of the opalescence': if any colloidal substance is present 
difficulties may arise during filtering. In that case the solution for analysis is 
prepared as follows: 
Dissolve the sample iij. 150 ml of water, add 2 rill IN hydrochloric acid, and 
filter the solution through two flat very fine filters into a 250 ml graduated 
flask. Wash the filters with water ap,d make up to volume. Continue the 
process according to the method described in 7.3. 

7.3 '1)etermination 
According to the preSlirhed biuret content, transfer with a pipette 25 or 50 rill 
trom the solution prepared in 7.2; to fl 100 m! graduated flask and neutralise 
if necessary with O'IN sulphuric acid or sodium hYQroxidesolution (4.2 or 

. 4.3) a~ required, using methyl'red indicator (4.7). Add 20·0 ml of the alkaline 
solutioij. of potassium sogiuni tartrate (4.4) and 20·0 nil of the copper 
solution (45). Make up to volume, mix thoroughly and leave standing for 
15 minutes at 30.oC ± 2°. Measure the absorbance of the solution as 
described fu 7.1. ' 

S .. EXPRESSION OF RESuLTls 

C X,2·5 
% biuret == 

v 
where: 
C ~ weight, in milligrams, of biuret read from the standard curve; 
V = volurrie of the aliquot part used for the determination. 

Sa. DETERMINATION OF DIFFERENT FORMS OF NITROGEN IN THE 
SAME SAMPLE --.: IN THE P~SENCE OF CYANAMIDE NITROGEN 

1. SCOPE 

This method is for the determination of anyone fol't+l of nitrogen in the 
presence. of any other form. 

2. FmLD OF ApPJ,;ICATION 

Any.fertiliser in Group l(a) of Section A, and Groups 1, 2 and 3 of Section B 
of the table in Sohedllie. 1 of the Fertilisers Regulations (Northern Ireland). 1977 
contaiping nitrogen in various forms. 
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3. PRINCIPLE 

3.1 Total soluble and insoluble nitrogen 
According to the list of fertilisers in paragraph 2, this method is applicable to 
products containing calcium cyanamide. 

3.1.1 In the absence of nitrates, the sample is subjected to direct Kjeldahl digestion. 

3.1.2 In the presence of nitrates, the sample is subjected to Kjeldahl digestion 
after reduction with the aid of metallic iron and stannous chloride. 
In both cases, the ammonia is determined according to Method 2. 
Note: If analysis shows an insoluble nitrogen content of more than 0·5%, 
it is presumed that the fertiliser contains other forms of inso~uble nitrogen 
not specified for fertilisers covered by the list in paragraph 2. 

3.2 Forms of soluble nitrogen 
The following are determined from different aliquot parts taken from the 
same solution of the sample: 
3,2.1 Total soluble nitrogen 

3.2.1.1 In the absence of nitrates, by direct Kjeldahl digestion. 
3.2.1.2 In the presence of nitrates, by Kjeldahl digestion oli an aliquot 

part taken from the solution after reduction according to 
Ulsoh, the ammonia being determined in both cages, as 
described in Method 2. 

3.2.2 Total soluble nitrogen with the exception of nitric nitrogen by 
Kjeldahl digestion after elimination in an acid medium of nitric 
nitrogen with ferrous sulphate, the ammonia being determined as 
described in Method 2. 

3.2.3 Nitric nitrogen by difference: 
3.2.3.1 In the absence of calcium cyanamide, between (3.2.1.2) and 

(3.2.2) or between total soluble nitrogen (3.2.1.2) and the sum 
of ammoniacal nitrogen and urea nitrogen (3.2.4 + 3.2.5). 

3.2.3.2 In the presence of calcium cyanamide, between (3.2.1.2) and 
(3.2.2) and between (3.2 .. 1.2) and the sum of (3.2.4 + 3.2.5 + 
3.2.6). 

3.2.4 Ammoniacal nitrogen 
3.2.4.1 Solely in the presence of ammoniacal nitrogen and ammoniacal 

+ nitric nitrogen, by applying Method 2. 
3.2.4.2 In the presence of urea nitrogen and/or cyanamide nitrogen 

by cold distillation after making slightly alkaline, the ammonia 
being absorbed in a standard solution of sulphuric acid and 
determined as described in Method 2. 

3.2.5 Urea nitrogen 
Either 
3.2.5.1 By conversion using urease, into ammonia which is titrated 

with a standard solution of hydrochloric acid, 
or: 

3.2.5.2 By gravimetry with xanthydrol: although biuret will also be 
precipitated by xanthydrol, this should not give rise to a signi
ficant error in the determination since its level is generally low 
in absolute value in compound fertilisers, 
or: 

3.2.5.3 By difference according to the following table: 

Case Nitric Ammoniacal Cyanamide Difference 
Nitrogen Nitrogen Nitrogen 

1 Absent Present Present (3.2.1.1)-(3.2.4.2+3.2.6) 
2 Present Present Present (3.2.2) - (3 .2.4.2 + 3.2.6) 
3 Absent Present Absent (3.2.1.1)-(3.2.4.2) 
4 Present Present Absent (3.2.2) -(3 .2.4.2) 
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3.2.6 Cyanamide nitrogen by precipitation as a silver compound, the nitrogen 
being estimated in the precipitate by the Kjeldahl method. 

4. REAGENTS 

4.1 Potassium sulphate. 
4.2 Iron powder, reduced with hydrogen (the prescribed quantity of iron must 

be abie to reduce at least 50 mg of nitric nitrogen). 
4.3 Potassium thiocyanate. 
4.4 Potassium nitrate. 
4.5 Ammonium sulphate. 
4.6 Urea. 
4.7 Sulphuric acid solution: dilute an appropriate volume of SUlphuric acid 

(d=I'S4gjml) with an equal volume of water. 
4.S Sulphuric acid, 0'2N solution. 
4.9 Sodium hydroxide solution, 30 g per 100 ml, ammonia free. 
4,.10 Sodium or potassium hydroxide, 0'2N solution, free from carbonates. 
4.11 Stannous chloride solution: 

Dissolve 120 g of stannous chloride (SNCli·2H20) in 400 ml of concentrated 
hydrochloric acid (d=H8 gjml) and make up to 1 litre with water. The 
solution must be perfectly clear and prepared immediately before its use. 
It is essential to check the reducing power of stannous chloride: 
Dissolve 0·5 g of stannous chloride in 2 ml o.f concentrated hydrochloric 
acid (d=HS gjml) and make up to 50 ml with water. Then add 5 g of 
Rochelle salt (potassium sodium .tartrate) and a sufficient quantity of sodIum 
bicarbonate for the' solution to be alkaline to litmus paper. 
Titrate with O'IN iodine solution in the presence of a starch solution as 
an indicator. 
1 ml of O'IN iodine solution corresponds to 0'0il128 g of SnCl.2H.O. 
At least SO % of the total tin present in the solution thus prepared must be in 
bivalent form. For the titration, at least 35 ml of O'IN iodine solution must 
therefore be used. 

4.12 Sulphuric acid, concentrated (d=I'S4 gjml). 
4.13 Hydrochloric acid solution: dilute an appropriate volume of hydrochloric 

acid (d = 1-1S gjml) with an equal volume of water. 
4.14 Glacial acetic acid. 
4.15 Sulphuric acid solution, approxirnately 30% r.w jV) H 2SO •. 
4.16 Ferrous sulphate: crystalline, FeSO.·7H.O. 
4.17 Sulphuric acid, O'IN solution. 
4.18 Octan-I-oI. 
4.19 Potassium carbonate, saturated solution. 
4.20 Sodiu1ll or potassium hydroX!ide, O'IN solution, free from carbonate. 
4.21 Barium hydroxide, saturated solution. 
4.22 Sodium carbonate solution, 10 g per 100 mL 
4.23 Hydrochloric acid, 2N solution. 
4.24 Hydrochloric acid, O'IN solution. 
4.25 Urease solution: 

Suspend 0·5 g of active urease in 100 ml of distilled water. 
Using O'IN hydrochloric acid (4.24), adjust the pH to 5'4, measured by a 
pH meter. 

4.26 Xanthydrol solution, 5 g per 100 ml in ethanol or methanol (4.31) (do not 
use products giving a high proportion of insoluble matter). The solution 
may be kept for three months in a well-stoppered bottle, away from the light. 
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4.27 Copper oxide (CuD) : 0·3 to 0·4 g per determination or an equivalent quantity 
of copper sulphate pentahydrate of 0·95 to 1·25 g per determination. 

4.28 Anti-bump granules of pumice-stone washed in hydrochloric acid and ignited. 
4.29 Indicator solutions: 

4.29.1 Mixed indicator solution: 
Solution, A: Dissolve 1 g of methyl red in 37 ml .of O'lN sodium 
hydroxide solution and make up to one litre with water. 
Solution B: Dissolve 1 g of methylene blue in water and make up 
to 1 litre. . . 
Mix one volume of solution A and 2 volumes of solution B. This 
indicator is violet in acid solution, grey in neutral solution and green 
in alkaline solution. Use 0·5 ml (10 drops). 

4.29.2 Methyl red indicator solution: 
Dissolve 0·1 g of methyl red in 50 ml 95 % ethanol, make up to 
100 ml with water and filter if necessary. This indicator (4 to 5 drops) 
can be used instead of the previous one. 

4.30 Indicatoc papers: 
Litmus, bromo thymol blue (or other papers sensitiv~ to pH 6 toO 8). 

:4.31 Ethanol or methanol: solution 95%. 

5. ApPARATUS 

5.1 Distillation apparatus. See Method 2. 

·52 . Apparatus. for the determination of ammoniacal nitrogen according 'to 
analytical technique 7.2.5.3. An example of recommended apparatus is repro
duced in Figure 6 in the Appendix. The apparatus is made up of a specially 
shaped receptacle with a ground glass neck, a side neck, a connecting tube 
with a splash head and a perpendicular tube for the introduction of air. 
The tubes c!in be connected to the receptacle by means of a simple per:forated 
rubber bUng. It is important to give a suitable shape to the end of the tubeS 
introducing air, since the bubbles of gas must be evenly distr~buted through
out the solutions contained iIi the receptacle and the absorber. The best 
arrangement consists of smaIl mushroom-shaped pieces with ail external 
diameter of 20 mm and six openings of 1 mm around the peripheq. 

5.3 Apparatus for the estimation of ureic nitrogen according to the urease 
technique (7.2.6.1). 
It consists of a 300 ml Erlenmeyer flask, with a separating funnel and a small 
absorber. An example of recommended apparatus is reproduced in Figure 7 
!in the Appendix. 

5.4 Rotary shaker, 35-40 turns per minute. 

5.5 pH meter. 

5.6 Laboratory oven. 

5.7 Sintered glass cruc1bles, diameter of pores 5 to 15 microns. 

6. PREPARATION OF THE SAMPLE 

See Method 1. 

7. PROCEDURE 

7.1 Total soluble and insoluble nitrogen 
7.1.1 In the absence. of nitrates 

7.1.1.1 Digestion . 
Weigh to the nearest 0·001 g, a quantity of the prepared sample 
containing 100 mg of nitrogen at the most. Place it in the flask 
of the distiLlation apparatus (5.1). ,Add 10010.15 g of potassium 
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sUlphate (4.1), the prescribed quantity of catalyst (4.27), and a 
few anti-bump granules (4.28). Then add 50 ml of dilute 
sulphuric acid (4.7), and mix thoroughly. First heat gently, 
;mixing from thne to time, until foaming ceases. Then heat so 
that the liquid boils steadily and keep it boiling for one hour 
after the solution has become clear, preventing any organic 
matter from sticking. ~o the sides of the flask. Allow to cool. 
Carefully add about 350 ml of water, with m1xing. Ensure that 
the dissolution is as complete as possible. Allow to cool and 
connect the flask to the distillation apparatus (5.1). 

7.1.1.2 Distillation of ammonia 
Transfer with a pipette, into the receiver of the apparatus, 
50 m1 standard 0'2N SUlphuric acid (4.8). Add the indicator 
(4.29.1 or 4.29.2). Ensure that the Up of the condenser is at 
least 1 cm below the level of .the solution. 
Taking the necessary precautions to avoid any loss of ammonia, 
carefully add to the distillation flask enough of the concen
trated sodium hydroxide solution (4.9) to make the liquid 
strongly alkaline (120 m1 is generally sufficient : check by 
adding a few drops of phenolphthalein. At the end of the dis
tilllation the solution iIi the flask must still be clearly alkaline). 
Adjust the heating of the flask so as to distil 150 m1 in half an 
hour. Test with indicator paper (4.30) that the distillation has 
been completed. If it has not, distil a. further 50 m1 and repeat 
the test until the supplementary distillate reacts neutrally to the 
indicator paper (4.30). Then lower the receiver, distil a few ml 
more and rinse the tip of the condenser. Titrate the excess acid 
with a standard solution of potassium or sodium hydroxide 
0'2N (4.10) to the end point of the indicator. 

7.1.1.3 Blank test 
Make a blank test under the same conditions (omitting only 
the sample) and use this value in the calculation of the final 
result. 

7.1.1.4 Expression of the result 

(a-A) X 0·28 
%N ---~---

M 

where: 
a=m1 of standard solution of sodium or potassium hydroxide· 
(0'2N) used for the b1ank,carried Qut by placing in the receiver 
of the apparatus (5.1), 50·0 ml of standard solution of sulphuric 
acid (0'2N) (4.8). 
A=ml of standard solution of sodium or potassium hydroxide 
(0'2N) used for the analysis. 
M=weight of the sample in grams. 

7.1.2 In the presence of nitrate 
7.1.2.1 Test sample 

Weigh to the nearest 0·001 g,.a quantity of the sample contain
ing not more ,than 40 mg of nitric nitrogen. 

7.1.2.2 Reduction of the nitrate 
Mix the sample in a small mortar with 50 ml of water. Transfer 
with the minimum amount of distilled water into a 500 m1 
Kjeldahl flask. Add 5 g of reduced iron (4.2) and 50 m1 of 
stannous chloride solution (4.11)~ Shake and leave it to stand 
for half an hour. During this time shake again after 10 and 20 
minutes. 
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7.1.2.3 Kjeldahl digestion 
Add 30 ml of sulphuric acid (4.12), 5 g of potassium sulphate 
(4.1), the prescribed quantity of catalyst (4.27) and some anti
bump granules (4.28). Heat gently with the flask slightly tilted. 
Increase the heat slowly and shake the solution frequently to 
keep the mixture suspended: the liquid darkens and then clears 
with the formation of a yel1ow-green anhydrous iron sulphate 
suspension. Continue heating for one hour after .obtaining a 
clear solution, maintaining it at simmering point. Leave to cool. 
Cautiously take up the rontents of the flask in a little water 
and add little by little 100 ml of water. Mix and transfer the 
contents of the flask into a 500 ml graduated flask. Rinse the 
flask several times with distilled water. Make up the volume 
with water and mix. Filter through a dry filter into a dry 
receiver. 

7.1.2.4 Distillation of ammonia 
Transfer by pipette, into the flask of the distillation apparatus 
(5.1), an aliquot part containing 100 mg of nitrogen at the 
most. Dilute to about 350 ml with distilled water, add a few 
anti-bump granules (4.28), connect the flask to the distillation 
apparatus and continue the estimation as described in para
graph 7.1.1.2. 

7.1.2.5 Blank test 
See 7.1.1.3. 

7.1.2.6 Expression of the result 
(a-A) x 0·28 

%N =------
M 

where: 
a=ml of standard solution of sodium or potassium hydroxide 
(0'2N) used for the blank, carried out by placing in the receiver 
of the'apparatus (5.1), 50·0 ml of standard solution of sulphuric 
acid (0'2N) (4.8). 
A=ml of standard solution of sodium or potassium hydroxide 
(0'2N) used f.or ,the analysis. 
M=weight of the, sample, expressed in grams, present in the 
aliquot part taken for analysis. 

7.2 Forms of soluble nitrogen 
7.2.1 Preparation of the solution to be analysed 

Weigh to the nearest 0·001 g, 10 g of the sample and place it in a 
500 ,ml graduated flask. 
7.2.1.1 In the case of f~rtilisers n,ot containing cyanamide nitrogen 

Add to the flask 50 ml of water and then 20 ml of dilute 
hydrochloric acid (4.13). Shake and leave it to stand until the 
evolution of carbon dioxide ceases. Then add 400 ml of water 
and shake for half an hour on the rotary shaker (5.4). Make 
up to volume with water, mix and filter through a dry filter 
into a dry receiver. 

7.2.1.2 In the case of fertilisers containing cyanamide nitrogen 
Add to the flask 400 ml of water and a few drops of methyl 
red (4.29.2). If necessary make the solution acid by using 
acetic acid (4.14). Add 15 ml of acetic acid (4.14). Shake on 
the rotary shaker (5.4) for 2 'hours., If necessary, re-acidify 
the solution during the operation, using acetic acid (4.14). 
Make up to volume with water, mix, filter immediately 
through a dry filter into a dry recei;ver and immediately deter
mine the cyanamide nitrogen. 
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In both cases, determine the various soluble forms of nitrogen 
the· same day the· soLution is made up, starting with the 
cyanamide nitrogen and urea nitrogen, if they are present. 

7.2.2 Total soluble nitrogen 
7.2.2.1 In the absence of nitrate 

Transfer by pipette into a 300 ml Kjeldahl flask, an aliquot 
part of the filtrate (7.2.1.1 or 7.2.1.2), containing 100 mg of 
nitrogen at the most. Add 15 ml of concentrated sulphuric 
acid (4.12), 0'4 g of copper o~ide or 1·25 g of copper sulphate 
(4.27) and a few anti-bump granules (4.28). First heat gently to 
begin the digestion and then at a higher temperature until the 
liquid becomes colourless or slightly greenish and white fumes 
aJ,"e clearly apparent. After cooling, quantitatively transfer the 
solution into the distillation flask, dilute to about 500 ml with 
water, and add a few anti-bump· granules (4.28). Connect the 
flask to the distillation apparatus (:5.1) and contmue the deter
mination as described in paragraph 7.1.1.2. 

7.2.2.2 In the presence of nitrate 
Transfer by pipette into a 500 m1 Erlenmeyer flask an aliquot 
part of the filtrate (7.2.1.1 or 7.2.1.2) containing not more than 
40 mg of nitric nitrogen. At this stage of the analysis the total 
quantity of nitrogen is not impo:rtant. Add 10 m1 of 30% 
sulphuric acid (4.15), 5 g of reduced iron (4.2), and 
immediately cover the Erlenmeyer flask with a watch glass. 
Heat gently until the reaction is steady but not vigorous, At 
this juncture stop the heating and allow the flask .to stand for 
at least three hours at ambient temperatUre. With water, 
quantitatively transfer the liquid into a 250 ml graduated flask, 
leaving behind the undissolved iron, and make up to the mark 
with the water. Mix thoroughly, and transfer by pipette into a 
300 m1 Kjeldahl flask. an aliquot part conta.ining 100 mg of 
nitrogen at the most. Add 15 m1 of concentrated sulphuric acid 
(4.12), 0-4 g of copper oxide or 1·25 g of copper sulphate 
(4.27) and some anti-bump granules (4.28). First heat gently to 
begin the digestion and then at a higher temperature until the 
liquid becomes colourless or slightly greenish and white fumes 
are dearly apparent. After cooting, quantitatively transfer the 
solution into the distillation flask, dilute to approximately 
500 ml with water and add some anti-bump granules (4.28). 
Connect the flask to the distillation apparatus (5.1) and con
tinue the determination as described in aparagraph 7.1.1.2. 

7.2.2.3 Blank test 
See 7.1.1.3. 

7.2.2.4 Expression of the result 
(a.,-A) x 0·28 

%N= 
M 

where: 
a=mlof standard solution of sodium or potassium hydro~ide 
.(0·2N) us~d for the blank, carried out by placing in the 
receiver of the apparatus (5.1), 50'0 m1 of standard solution 
of SUlphuric acid (0'2N) (4.8). 
A = m1 of standard solution of sodium or potassium hydroxide 
(0'2N) used for analysis. 
M = weight of the sample, expressed in grams, present in the 
aliquot part taken for analysis. 
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7.2.3 Total soluble nitrogen with the exception of nitric nitrogen 
Transfer by pipette into a 300 ml Kjeldahl flask, an ahquot part 6f 
the filtrate (7.2.1.1 or 7.2.1.2) containing not more than 50 mg of 
nitrogen to be determined. Dilute to 100 ml with water, add 5 g of 
ferrous sulphate (4.16), 20 ml .of concentrated SUlphuric acid (4.1) and 
some anti-bump granules (4.28). First heat gently and then increase 
the heat until white fumes appear. ContiUl~e the digesti.on for 15 
minutes. Stop the heating, intr.oduce the c.oPper .oxide (4.27) as a 
catalyst and keep it at a temperature such that white fumes are 
emitted f.or a further 10 t.o 15 minutes. After c.o.oling, quantitatively 
transfer the c.ontents .of the Kjeldahl flask int.o the distillati.on flask .of 
the apparatus (5.1). Dilute t.o appr.oximately 500 m1 with water and 
add a few anti ... bump granules {4.28). CoIinect the flask t.o the dis
tillation apparatus and c.ontinue the determinati.on as described in 
paragraph 7.1.1.2. 
7.2.3.1 Blank test 

See 7.1.1.3. 
7.2.3.2 Expression of result 

(a-A) X 0·28 
%N = ------

M 
where: 
a=mlof standard soluti.on of sodium .or potassium ,hydroxide 
(O'2N) used f.or the blank, carried .ol.Jt by placing in the 
receiver .of the apparatus (5.1), 50ml of the standard sulphuric 
acid solution (0'2N) (4.8). 
A=m1 .of standard soluti.on .of S.odium or P.otassium hydr.oxide 
(0'2N) used for the analysis. 
M=weight .of the sample, expressed in grams, present in the 
aliquot part taken for analysis. 

7.2.4 Nitric nitrogen is obtained: 
7.2.4.1 In the absence of calcium cyanamide 

By the difference between the results obtained in paragraphs 
7.2.2.4 and 7.2.3.2 and/or the result obtained in paragrap!l 
7.2.2.4 and the sum of the results obtained in paragraphs 
(7.2.5.2 or 7.2.5.5) and (7.2.6.3 or 7.2.6.5 or 7.2.6.6). 

7.2.4.2 In the presence of calcium cyanamide 
By the difference between the 'results obtained in paragraphs 
7.2.2.4 and 7.2.3.2 and between the result obtained in para
graph 7.2.2.4 and the sum of the results obtained in para
graphs (7.2.5.5), (7.2.6.3 .or 7.2.6.5 .or 7.2.6.6) and (7.2.7). 

7.2.5 Ammoniacal nitrogen 
7.2.5.1 Solely in the presence of ammoniacal nitrogen and 

ammoniacal + nitric nitrogen 
Transfer by pipette into the flask of the distillation apparatus 
(5.1) an aliquot part .of the filtrate (7.2.~.1) containing 100 mg 
of ammoniacal nitr-ogen at the most. Add water t.o obtain a 
t.otal volume .of about 350 ml and some anti",bump granules 
(4.28) to facilitate boiling. Connect the flask t.o the distillation 
apparatus, add 20 ml of sodium hydroxide solution (4.9) and 
distil as described in paragraph 7.1.1.2. 

7.2.5.2 Expression of result 
(a - A) X 0'28 

% N (ammoniacal) = -----~
M 
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where': 
a = ml of standard solution of sodium or potassium 
hydroxide (0'2N) used for the blank, carried out by placing 
in the receiver of the apparatus (5.1), 50,0 ml of standard 
sulphuric acid solution (0'2N) (4.8). 
A = ml of standard solution of sodium or potassium 
hydroxide (0'2N) used for the analysis. 
M = weight of the sample, expressed in grams, present in the 
aliquot part taken for analysis. 

7.2.5.3 In the' presence of urea andlor cyanamide nitrogen 
Transfer by pipette into the dry flask of the apparatus (5.2), 
an aliquot part of the filtrate (7.2.1.1 or 7.2.1.2) containing 
20 mg of ammoniacal nitrogen at the most. Then assemble 
the apparatus. Transfer by pipette into the 300 ml Erlen
meyer flask 50 ml of the standard sulphuric acid solution 
0'2N (4.17) and enough distilled water for the level of the 
liquid to, be approximately 5 cm above the opening of the 
delivery tube; add the indicator (4.29.1). Introduce, through 

, the side neck of the reaction flask, distilled water to make up 
the yolume to about 50 ml and mix. To avoid foaming 
during aeration, add a few drops of octan-l-ol (4.18). Make 
the solution alkaline by adding 50 ml of saturated potassium 
carbonate solution (4.19) and immediately begin to expel the 
ammonia thus liberated from the cold suspension. A strong 
current of air is necessary (flow of approximately 3 litres per 
minute) and should be purified beforehand by passing it 
through washing flasks containing dilute sulphuric acid and 
dilute sodium hydroxide. Instead of using pressurised air, it 
is also possible to use a vacuum (water pump) provided that 
the inflow tube is connected in a sufficiently airtight manner 
to the receiver used to collect the ammonia. The liberation 
of the ammonia is generally' complete after three hours. It 
is nevertheless advisable to verify this by changing the receiv
ing flask. When the operation is finished, disconnect the 

, flask from the apparatus, rinse the tip of the tube and the 
sides of the flask with a little distilled water. Titrate the 
excess acid with standard sodium hydroxide solution (0'1N) 
(4.20) to the end point of the indicator (4.29.1). 

7.2.5.4 Blank test 
See 7.1.1.3. 

7.2.5.5 Expre~sion of the result 
(a 

where: 
a == ml Of standard solution of sodium or potassium 
hydroxide (0'1N) used for the blank, carried out by placing 
in the 300 ml Erlenmeyer flask of the apparatus (5.2), 50 ml 
of the standard solution of sulphuric acid (O.IN) (4.17). 
A = ml of standard solution of sodium or potassium 
hydroxide (0'1N) used for the analysis. 
M = weight of the sample, expressed in grams, present in 
the aliquot part taken for analysis. 

7.2.6- . Urelc nitrogen 
7.2.6.1 Ureq,se method 

Transfer by pipette into a ~OO rill graduated flask, an aliquot 
part of the filtrate (7.2.~.1 or 7.2.1.2) containing not more 

, than 250 mgof urelC mtrogen. To remove phosphates add 
saturated barium hydroxide solution (4.21) until no further 
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7.2.6.2 

7.2.6.3 
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precipitation occurs. Eliminate the excess of barium ions 
(and any dissolved calcium ions) by adding 10% sodium 
carbonate solution (4.22). Allow the precipitate to settle and 
check whether total precipitation has occurred. Make up to 
the mark, mix and filter through a pleated filter. Transfer 
by pipette 50 ml of the filtrate into the 300 ml Erlenmeyer 
flask of the apparatus (5.3). Acidify the filtrate with 2N 
hydrochloric acid (4.23), until a pH of 3·0 measured by the 
pH meter (5.5) is obtained. Then raise the pH to 5·4 with 
O'lN sodium hydroxide (4.20). 
To avoid losses of ammonia during decomposition by the 
urease, close the Erlenmeyer flask with a stopper provided 
with a separating funnel and a small bubble trap containing 
exactly 2 ml of standard O'IN hydrochloric acid (4.24). Intro
duce through the separating funnel 20 ml of urease solution 
(4.25), and allow to stand for one hour at 20-25°C. Transfer 
by pipette 25 ml of standard O'IN hydrochloric acid (4.24) 
into the separating funnel, allow it to run through into the 
solution and then rinse with a little water. In the same way 
quantitatively transfer the contents of the bubble trap into 
the solution contained in the Erlenmeyer flask. Titrate the 
excess acid with the standard solution of sodium hydroxide 
(0'1N) (4.20), until a pH of 5·4 is obtained, measured by the 
pH meter. 
Blank test 
See 7.1.1.3. 
Expression of result 

(a - A) X 0·14 
% N (ureic) = 

M 
where: 
a = ml of standard solution of sodium or potassium 
hydroxide (0'1N) used for the blank, carried out exactly under 
the same conditions as the analysis. 
A = ml of standard solution of sodium or potassium 
hydroxide (0'1N) used for the analysis. 
M = weight of the sample, expressed in grams, present in the 
aliquot part taken for analysis. 
Remarks 
(1) After precipitation by the solutions or barium hydroxide 
and sodium carbonate, make up to the mark, filter and 
neutralise as rapidly as possible. 
(2) The titration may also be carried out with the indicator 
(4.29.2), but the end point is then more difficult to observe. 

7.2.6.4. Gravimetric method with xanthydrol 
Transfer by pipette into a 250 ml beaker, an aliquot part of 
the filtrate (7.2.1.1 or 7.2.1.2) containing not more than 20 mg 
of urea. Add 40 ml of acetic acid (4.14). Stir with a glass 
rod for one minute, allow any precipitate. to settle for five 
minutes. Filter into a 100 t.nl beaker, wash with several ml 
of aC(;ltic acid (4.14), then add to the filtrate drop by drop 
10 ml of xanthydrol solution (4.26), stirring continuously 
with a glass rod. Allow to stand until the precipitate 
appears, then stir again for one or two minutes. Allow to 
stand for one and a half hours. Filter through a sintered 
glass crucible (5.7) which has been previously dried and 
weighed, using a slight reduction in pressure. Wash three 
times with 5 ml ethanol (4.31) without trying to remove all 
the acetic acid. Place it in the oven (5.6) at a temperature of 
130,oC for one hour (do not exceed 145°C). Allow to cool 
in a desiccator and weigh. 
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7.2.6.5 Expression of results 
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Case 
1 
2 
3 
4 

% N ureic + biuret = 

where: 

6·67 X m 

M 

m = weight of the precipitate obtained, in grams. 
M = weight of the sample, in grams, present in the aliquot 
part taken for analysis. 
Correct for the blank. 
Note: Although biuret will also be precipitated by xanthy
drol, this should not give rise to a Significant error in the 
determination since its level is generally low. 

7.2.6.6 Method by difference 

Nitric N 
Absent 
Present 
Absent 
Present 

Ureic nitrogen may also be calculated according to the 
following table:-

Ammoniacal N CyanamideN Ureic N 
Present Present (7.2.2.4) - (7.2.5.5 + 7.2.7) 
Present Present (7.2.3.2) - (7.2.5.5 + 7.2.7) 
Present Absent (7.2.2.4) - (7.2.5.5) 
Present Absent (7.2.3.2) - (7.2.5.5) 

7.2.7 Cyanamide Nitrogen 
Take an aliquot part of the filtrate (7.2.1.2), containing 10 to 30 mg 
of cyanamide nitrogen and place it in a 250 ml beaker. Continue the 
analysis according to Method 6. 

8. VERIFICATION OF THE RESULTS 

8.1 In certain cases, a difference may be found between the total nitrogen 
obtained directly from a weighed out sample (paragraph 7.1) and total 
soluble nitrogen (paragraph 7.2.2). Nevertheless, the difference should not 
be greater than 0·5 %. If this is not the case, the fertiliser contains forms 
of insoluble nitrogen not specified for fertilisers cov~red by the list in para
graph 2. 

8.2 Before each analysis, check that the apparatus is working properly and that 
the correct application of the method is used; with a standard solution 
including the various forms of nitrogen in proportions similar to those of 
the test sample. 
This standard solution is prepared from solutions of potassium thiocyanate 
(4.3), potassium nitrate (4.4), ammonium sulphate (4.5) and urea (4.6). 

8b. DETERMINATION OF DIFFERENT FORMS OF NITROGEN IN THE 
SAME SAMPLE-IN ·THE ABSENCE OF CYANAMIDE NITROGEN 

1. SCOPE 

This method is for the determination of anyone form of nitrogen in the 
presence of any other form, in the absence of cyanamide nitrogen. 

2. FIELD OF ApPLICATION 

This method is applicable to all fertilisers in Group lea) of Section A and 
Groups 1, 2 and 3 of Section B of the table in Schedule 1 of the Fertilisers Regu
lations (Northern Ireland) 1977 which contain exclusively nitric, ammoniacal or 
ureic nitrogen. 

3. PRINCIPLE 

The following determinations are made on different portions of a single 
sample solution. 
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3.1 Total soluble nitrogen 
3.1.1 In the absence of· nitrates, by direct Kjeldahl digestion of 'the 

solution. . . 
3.1.2 In the presence of nitrates, by Kjeldahl digestion ·of a portion of the 

solution after reduction by the DIsch method; ammonia is deter
mined in both cases as described in Method 2. 

3:2 Total soluble nitrogen except nitric nitrogen, by Kjeldahl digestion after 
elimination of nitric nitrogen in acid medium by means of ferrous sulphate; 
ammonia is determined as described in Method 2. 

3.3 Nitric nitrogen, by difference: between 3.1.2 and 3.2 and/or between total 
soluble nitrogen (3.1.2) and the sum of ammoniacal and ureic nitrogen 
(3.4 + 3.5). , 

3.4 Ammoniacal nitrogen, by cold distillation of a weak alkaline solution; 
the ammonia is obtained in a solution of sulphuric acid and determined as 
described in Method 2. 

3.5 Urea nitrogen, either: 
3.5.1 By conversion using urease, into amrtlonia, which is determined by 

titration with a standard solution of hydrochloric acid. ' 
or: 

3.5.2 By gravimetry using xanthydrol: although biuret will also be pre
cipitated by xanthydrol, this should not give rise to a sfgnificant error 
in the determination since its level is generally low in absolute value 
in compound fertilisers~ or: 

3.5.3 By difference, according to the following table: 

Case 
1 
2 

4. REAGENTS 

4.1 Potassium sulphate. 

Nitric 
nitrogen 
Absent 
Present 

Ammoniacal 
nitrogen 
Present 
Present 

Difference 
(3.1.1) - (3.4) 
(3.2) - (3.4) 

4.2 Iron powder, reduced with hydrogen (the prescribed quantity of iron must 
be able to reduce at least 50 mg nitric nitrogen). 

4.3 Potassium nitrate. 
4.4 Ammonium sulphate. 
4.5 Urea. 
4.6 Sulphuric acid, 0'2N solution. 
4.7 Sodium hydroxide solution, 30 g per 100 ml, ll.mmonia free. 
4.8 Sodium or pota!>sium hydroxide, 0'2N solution, free of carbonates. 
4.9 Sulphuric acid (d == 1-84 g/ml). 
4.10 Hydrochloric acid solution: dilute an appropriate volume of hydrochloric 

'acid (d = 1-18 g/ml) with an equal volume of water. 
4.11 Glacial acetic acid. 
4.12 Sulphuric acid, solution approximately 30% (W/V)H2SO •. 
4.13 Ferrous sulphlitte: crystalline FeS04·7H20. 
4.14 Sulphuric acid, O'lN solution. 
4.15 Octan-I-ol. 
4.16 Potassium carbonate, saturated solution. 
4.17 Sodium or potassium hydroxide, O'IN solution. 
4.18 Barium hydroxide, saturated solution. 
4.19 Sodium carbonate solution, 10 g per 100 ml. 
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4.20 . Hydrochloric acid, 2N solution. 
4.21 Hydrochloric acid, O'IN solution. 
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4.22 Urease solution: suspend 0.5 g active ureaSe in' WO mi' distilled water. 
Using O·1N hydrochloric acid (4.21), adjust pH to 5'4, measured with pH 
meter. . 

4.23 Xanthydrol solution, 5 g per 100 ml in ethanol or methanol (4.28) (do not 
use products giving a high proportion of insoluble material). Tht:<. solution 
can be kept for 3 months in a carefully stoppered bottle in darkness. 

4.24 Catalyst: copper oxide (CUO), 0·3 to 0·4 g per determination, or an equivalent 
amount of copper sulphate pentahydrate, 0'95 to 1·25 g per determination. 

4.25 Anti-bump granules of pumice-stone washed with hydrochloric acid and 
ignited. . 

4,26 Indicator solutions: 
4.26.1 ~ixed indicator: 

Solution A: dissolve 1 g methyl reel in 37 ml O'lN sodium hydroxide 
solution and make up -to 1 litre with water. . 
Soll,l.tion .B: dissolve 1 g methylene blue in water and make up to 1 
litre. 
~ix 1 volume of solution A and 2 volumes of solution B; this 
indicator is violet in acid solution, grey in neutral solution, and green 
in alkaline solution; use 0·5 ml (10 drops) of this indicator. 

4.26.2 ~ethyl red indicator solution: 
dissolve 0'1 g methyl red in 50 ml 95% ethanol, make·up to 100 ml 
with water and filter if necessary; 4-5 drops of this indicator can be 
used instead of the previo"lls one. 

4.27 Indicator papers: litmus, bromothymol blue (or other papers sensitive to 
pH 6-8). 

4.28 Ethanol or methanol, 95% 01 IV). 

5. APPARATUS 

5.1 Distillation apparatus. See ~ethod 2. 
5.2 Apparatus for determination of ammoniacal nitrogen. An example of 

recominended apparatus is reproduced in Figure 6 in the Appendix. 
5.3 Apparatus for determination of ureic nitrogen by the urease method (7.6.1). 

An example of recomIilended apparatus is reproduced in Figure 7 in the 
Appendix. 

5.4 Rotary shaker: 35-40 turns per minute. 
5.5 pH meter. 
5.6 Sintered glass crucibles, diameter of pores 5 to 15 microns. 

6. PREPARATION OF SAMPLE 

See ~ethod·1. 

7. PROCEDURE 

7.1 Preparation of solution for analysis 
Weigh to the nearest 0·001 g, 10 g of the prepared sample; and transfer to 
a 500 ml graduated flask. Add 50 ml water and then 20 ml dilute hydro
chloric acid (4.10) and shake. Allow to stand until the evolution of carbon 
dioxide ceases. Add 400 m1 water; shake for half. an hour; make up to 
volume with water, mix, filter on a dry filter into a dry container. 

7.2 Total nitrogen 
7.2.1 In the absence of nitrates 

Transfer by pipette into a 300 ml Kjeldahl flask a. portion. of the 
filtrate (7.1), containing a maximum of 100 mg n~trogen. Add 15 ml 
concentrated sulphuric acid (4.9), 0·4 g copper oxide or 1·25 g copper 
sulphate (4.24), and a few glass beads to control boiling. Heat 
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7.2.4 
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moderately at first in order to initiate the reaction, then more strongly 
until the liquid becomes colourless or slightly greenish and white 
fumes appear. After cooling, transfer the solution into the distilla
tion flask, dilute to about 500 ml with water and add a few granules 
of pumice stone (4.25). Connect the flask to the distillation apparatus 
(5.1) and carry out the determination as described in Method 8a, 
7.1.1.2. 
In the presence of nitrates 
Transfer by pipette into a 500 ml Erlenmeyer flask a portion of the 
filtrate (7.1) containing not more than 40 mg nitric nitrogen. At this 
stage of the analysis, the total quantity of nitrogen is unimportant. 
Add 10 ml 30% sulphuric acid (4.12), 5 g reduced iron, (4.2), and 
immediately cover the Erlenmeyer flask with a watch glass. Heat 
gently until the reaction becomes strong but not violent. Stop heating 
and allow to stand for at least 3 hours at ambient temperature. 
Transfer the liquid quantitatively to a 250 ml graduated flask, ignor
ing undissolved iron. Make up to the mark with water and mix care
fully. Transfer by pipette a portion containing a maximum of 100 
mg nitrogen into a 300 ml Kjeldahl flask. Add 15 ml concentrated 
sulphuric acid (4.9), 0-4 g copper oxide or 1·25 g copper sulphate 
(4.24), and a few glass beads. 
Heat moderately at first in order to initiate the reaction, then more 
strongly until the liquid becomes colourless or slightly greenish and 
white fumes appear. After cooling, transfer the solution quantita
tively to the distillation flask, dilute to about 500 ml with water, and 
add a few granules of pumice stone (4.25). Connect the flask to the 
distillation apparatus (5.1) and continue the determination as 
described in Method 8a, 7.1.1.2. 
Blank test 
Make a blank test in the same conditions (omitting only the sample), 
and uSe this value in the calculation of the final result. 
Expression of the result 

(a - A) X 0·28 
% N (total) = 

M 
where: 
a = ml of standard, solution of sodium or potassium hydroxide 
(0'2N) used for the blank, carried out under the same conditions as 
the analysis. 
A = ml of standard solution of sodium or potassium hydroxide 
(0'2N) used for the analysis. 
M = weight of the sample, in grams, present in the aliquot part taken 
for analysis. 

7.3 Total nitrogen excluding nitric nitrogen 
7.3.1 Transfer by pipette into a 300 ml Kjeldahl flask an aliquot part of 

filtrate (7.1) containing not more than 50 mg nitrogen to be deter
mined. Dilute to 100 ml with water, add 5 g ferrous sulphate (4.13) 
20 ml concentrated sulphuric acid (4.9) and a few glass beads to 
control boiling (4.29). Heat moderately at first, then more strongly 
until the white fumes appear. Continue the reaction for 15 minutes. 
Stop heating, introduce 0·4 g copper oxide or 1'25 g copper sulphate 
(4.24) as catalyst, resume heating and maintain production of white 
fumes for 10-15 minutes. After cooling, transfer the contents of the 
Kjeldahl flask quantitatively to the distillation flask. Dilute to 
about 500 ml with water, and add a few granules of pumice stone 
(4.2). Connect the flask to the distillation apparatus (5.1) and continue 
the determination as in Method 8a, 7.1.1.2. 

7.3.2 Blank test 
See 7.2.3. 
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7.3.3 Expression of results 
(a - A) X 0·28 

% N (total) = -----
M 

where: 
a = ml of standard solution of sodium or potassium hydroxide 
(0'2N) used for the blank, carried out by placing in the receiver of 
the apparatns (5.1), 50·0 ml of standard solution of sulphuric acid 
(0'2N) (4.6). 
A = ml of standard solution of sodium or potassium hydroxide 
(0'2N) used for analysis. " 
M = weight of the sample, in grams, present in the aliquot part taken 
for analysis. 

7.4 Nitric nitrogen is obtained: by difference between 
(7.2.4) - (7.5.3 + 7.6.3) 

or (7.2.4) - (7.5.3 + 7;6.5) 
or (7.2.4) - (7.5.3 + 7.6.6) 

7.5 Ammoniacal nitrogen 
7.5.1 In the presence of ureic nitrogen 

Transfer by pipette into the dry flask of the apparatns (5.2) a portion 
of filtrate (7.1) containing a maximum of 20 mg ammoniacal nitro
gen. Connect up the apparatns. Place in the 300 ml Erlenmeyer 
flask 50·0 ml standard O'IN sulphuric acid solution (4.14) and an 
amount of distilled water such that the level of the liquid is about 
5 cm above the opening of the intake tnb~. Introduce through the 
side neck of the reaction flask distilled water so as to bring the 
volume to about 50 ml. Shake. To avoid foaming during aeration 
add several drops of octan-I-ol (4.15). Add 50 ml saturated potassium 
carbonate solution (4.16), and immediately begin to expel the 
ammonia thus released from the cold suspension. A strong current 
of air is necessary (flow rate of about 3 litres per minute) and should 
be purified by passing it through washing flasks containing dilute 
sulphuric acid and dilute sodium hydroxide. Instead of using air 
under pressure, a vacuum may be used (water pump) provided that 
the connections between the apparatus are air tight. The liberation 
of ammonia is generally complete after three hours. However, it is 
desirable to make certain of this by changing the Erlenmeyer flask. 
When the process is finished, disconnect the Erlenmeyer flask from 
the apparatus, rinse the end of the instake tube and the walls of the 
Erlenmeyer flask with a little distilled water, and titrate the excess 
acid with standard O'IN sodium hydroxide solution (4.17). 

7.5.2 Blank test 
See 7.2.3. . 
7.5.3 Expression of results 

(a - A) X 0'14 
% N (ammoniacal) = ---,..---

M 
where: 
a = ml" of standard solution of sodium or potassium hydroxide 
(0'1N) (4.17) used for the blank, carried out by placing in the receiver 
of the apparatus (5.2), 50·0 ml of standard solution of sulphuric acid 
(O'IN) (4.14). " " 
A = ml of standard solution of sodium or potassium hydroxide 
(O'IN) (4.17) used for analysis. 
M = weight of the sample, in grams, present in the aliquot part taken 
for analysis. 
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7.6 Ureic nitrogen 
7.6.1 Urease method 

Transfer by pipette into a' 500 m1' ·graduated flask, .. a portion of 
filtrate (7.1) containing not more than 250 mg ureic nitrogen. To 
remove phosphates, add a suitable quantity of saturated barium 
hydroxide solution (4.18) until further addition does not cause the 
production. of more precipitate. Eliminate excess barium ions (and 
any dissolved calciUIIl ions) by means of 10%. sodium carbonate 
solution (4.19). Allow to settle and check' whether precipitation is 

. complete. Make up to the :mark, mix and filter through a fluted 
filter. Transfer by pipette 50 m1 of the filtrate into the 300 m1 Erlen
meyer flask of the apparatus (5.3). Acidify with 2N hydrochloric acid 
(4.20) to pH 3·0, measured by means of the pH meter (5.5). Raise 
the pH to 5·4 by the addition of O'IN sodium hydroxide (4.17). To 
avoid ammonia losses when hydrolysis by urease occurs, close the 
Erlenmeyer flask by means of a stopper provided with a dropping 
funnel and a small bubble trap containing exactly 2 m1 standard 
O'IN hydrochloric acid solution (4.21). Introduce' through the 
separating funnel, 20 m1 urease solution (4.22) .. Allow to stand for 
one hour at 20-25°C. Place 25·0 m1 of the standard O'IN hydro
chloric acid solution (4.2) in the dropping funnel, allow to run into 
the solution, then rinse with a little water. Transfer quantitatively 
the contents of the bubble trap to the solution contained in the Erlen
meyer flask. Titrate the· excess acid using the standard O'IN sodium 
hydroxide solution (4.17), until a pH of·5·4 is obtained, measured on 
the pH meter. . 
Remarks 
1. After precipitation by the barium hydroxide and sodium carbon

ate solutions, make up to the mark, filter, and neutralise as 
quickly as possible. 

2. The titration may also be carried out using an indicator (4.26), 
altho.ugh the change of colour is more difficult to observe. 

7.6.2 Blank test 
See 7.2.3. 

7.6.3 Expression of results 
(a - A) X 0·14 

% N (ureic) = -----
M 

where: 
a = m1 of standard solution of sodium or potassium hydroxide 
(0'1N) (4.17) used for the blank, carried out in exactly the same con-
ditions as the analysis. . 
A = m1 of standard solution of sodium or potasium hydroxide 
(O'IN) (4.17) used in the analysis. 
M = weight of the sample, in grams, present in the' aliquot part 
taken for analysis. 

7.6.4 Gravimetric method using xanthydroi 
Transfer by pipette into a 100 m1 beaker a portion of the filtrate 
(7.1) containing not more than 20 mg urea. Add 40 ml acetic acid 
(4.11). Stir with a glass rod for one minute. Allow any precipitate 
to settle for five minutes. . Filter, wash with a few ml acetic acid 
(4.11). Add 10 m1 xanthydrol solution (4.23) to the filtrate drop by 
drop, stirring continuously with a glass rod. Allow to stand until 
the precipitate appears, then stir again for one or two minutes. 
Allow to stancJ, for. one and a· half hours. Filter through a sintered 
glass crucible (5.6) which has been previously dried and weighed 
u~ing a slight reduction in pressure. Wash three times with 5 m:i 
ethanol (4.28), without trying to remove all the acetic acid. Place in 
an oven at a temperture of 130°C for one hour (do· not exceed 145°C). 
Allow to cool in a desiccator and weigh. 
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': 7'.<;.5 ,'E:fcptession of results ' 
, 6·67 'x m 

% N (ureiC) = ~---,.~---
M 

, where: 
m = weight of the precipitate, in grams. 
M = weight o£ the ~ample, in grams, present in the' aliquot p~t 
taken; for :ana,lysis. '.: .. : '. '" . 
Correct for th~ blalik. 
lY ote: Although biuret will also be precipitated by xanthydrol, this 
'should. not ,give ,rise :to a significant error in th.e determinatiolJ, ,'since 
it~ level is generally low in absolute value in compound fertilisers, . 

7;6.6 Method by difference 
urea N can also. be: calculated as indicated in' the following table: 

Case . Nitric N Ammoniacal N . Ureic N . 
1 Absent Present (7.2.4) - (7.5.3) 

, ,2 Present Present (7.3.3) - (7.5.3) 

8. VERIFICATION' OF RESULTS .. , , . 

8.1 Before each analysis, check that the apparatus i~ working properly and the 
correct applications of the methods ate used with a standard solution con
taining the difIerept forms of nitrogen in proportions similar to those in ,the 
sample. This standard solution is prepared' from solutions of potassium 
nitrate (4.3), ammonium sUlphate (4.4) and urea (4.5). 

9a. EXTRACTION OF PHOS;PHORUS BY MINERAL ACIDS 

1. ,SCOPE 

This method is for the determination of phosphorus soluble in mineral acids. 

2. FIELD OF APPLICATION 

. Applicablec::xclllsively to the phosphate fertiliSers listed ilJ 'Group i'(a) of 
Section A" and Groups 1, 2 and 4 of'SeGtion B oUhe table in Schedule l'of the 
Fer1;ilisers Regulations (Northern Ireland) 1977.' . 

~; ·PRINcipLE' , , . . .. 
Extraction of the phosphorusii1 the 'fertiliser with a mi~ture .of nitric acid and 

sulphuric aCid. . . .'. , ': . 
-.. ' , ,-. 

4. REAGENTS, 

4,1 Sulphuric acid (d = 1·~4 .. g!ri11). 
4.2 ' Nitric acid' '(d ::::;'1:40 g/ml): 

5. ApPARATUS 

5.1 A KjeldahHiask, with a capacity of at least 500 ml, or a 250' ml round. 
bottomed flask with a glass tube forming a reflux condenser. 

6.··PiEPARATioN. OF Tim SAMPLE' , 

See Method 1. 

7. PROCEDURE 

7.1 Extraction " 
Weigh tc/ the nearest O'OOlg, 2·5 g, of the pre~ared sample and place it in 
a dry KJeldahl flask. . ~dd 1.5 ml water and stir so as to suspend the s:ub
stance. Add 20 ~ ?ltrl~ aCId (4.2)~ and carefully add 30 ml sulphuric acid 
(4.1). When the ~~ltial vIOle~t reactIOn p.as ceased, slowly bring the:contents 

"0f the fl~sk ~oboyl!lg and boU;:for: 30 mmutes ... Allow to cool and then care
fWly add WIth mIxmg about 150 ml water and boll for 15 minutes. 
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Cool completely and transfer the liquid quantitatively to a 500 ml graduated 
flask. Make up to volume, mix and filter through a dry fluted filter, dis
carding the first portion of the filtrate. 

7.2 Determination 
Determine the phosphorus according to Method 10 on an aliquot part of 
the clear filtrate. 

9b. EXTRACTION OF PHOSPHORUS BY 2% FORMIC ACID 

1. SCOPE 

This method is for the determination of the phosphorus soluble in 2 % formic 
acid (20 g per litre). . 

2. FIELD OF APPLICATION 

Soft natural phosphates exclusively. 

3. PRINCIPLE 

To differentiate between hard natural phosphates and soft natural phosphates, 
phosphorus soluble in formic acid is extracted in specific conditions. 

4. REAGEN':t' 

4.1 Formic acid, 2 % (20 g per litre):. dilute 82 ml formic acid (concentration 
98-100%; d = 1·22 g/ml) to 5litres with distilled water. 

5. APPARATUS 

5.1 500 ml graduated flask (for example Stohmann). 
5.2 Rotary shaker, 35-40 turns per minute. 

6. PREPARATION OF THE SAMPLE 

See Method 1. 
7.1 Extraction 

Weigh to the nearest 0,001 g, 5 g of the prepared sample . and place it in a 
dry 500 ml graduated flask (5.1) with a wide neck. While con
tinuously rotating the flask by hand, add the formic acid (4.1) (at 20 ± 1°C) 
until it is approximately 1 cm below the graduation mark and make up to 
the volume. Close the flask with a rubber stopper and shake for 30 minutes 
at 20 ± 2°C on the rotary shaker (5.2). Filter the solution through a dry 
fluted filter, into a dry receiver, discarding the first portion of the filtrate. 

7.2 Determination 
Determine the phosphorus according to Method 10 on an aliquot part of 
the clear filtrate. 

9c. EXTRACTION OF PHOSPHORUS BY 2 % CITRIC ACID 

1. SCOPE 

This method is for the determination of phosphorus soluble in 2 % citric acid 
(20 g per litre.) 

2. FIELD OF APPLICATION 

Olily applicable to basic slag fertilisers in Group 2(a) of Section A,. and 
. Groups 1, 2 and 4 oJ Section B of the table in Schedule 1 of the Fertilisers Regu
lations (Northern Ireland) 1977. 

3, PRINCIPLE 

Extraction of phosphorus from the fertiliser with a 2 % citric acid solution 
(20 g per litre) in given conditions. 
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4. REAGENT 
4.1 2% citric acid solution (20 g per litre), prepared from citric acid mono

hydrate. 
Note: Verify th~ con~entration of this citric acid solution by titrating 10 ml of 

the latter with a sodium hydroxide standard solution O'lN, using phenolph
thalein as an indicator. If the solution is correct, the titre should be 
28·55 mI. 

5. j\pPAltA11JS 
5.1 Rotary shaker: 35-40 turns per minute. 

6. PREPAltATION OF THE SAMPLE 
The analysis is carried out on the product as received after carefully mixing 

thi:)original sample to ensure it is homogenous. 
See Method 1. 

7. PROCEDURE 
7.1 Extraction 

Weigh to the nearest 0·001 g, 5 g of the prepared sample, and place it in a 
dry flask with a sufficiently wide neck, with a capacity of 600 mI, allowing 
the liquid to be shaken thoroughly. Add 500 mI ± 1 mI of the citric acid 
solution (4.1) at 20 ± IOC. When adding the first mIs of the reagent shake 
vigorously by hand to stop the formatiQn of lumps and to prevent the sub
stance sticking to the sides. Close the flask with a rubber stopper and 
shake it on the rotary shaker (5.1) for exactly 30 minutes at a temperature 
of 20 ± 2°C. 
Filter im,mediately through a dry fluted filter, into a dry glass receiver and 
discard the first 20 mI of the filtrate. Continue the filtering until a sufficient 
quantity of filtrate is obtained to carry out the phosphorus determination. 

7.2 1)etermination 
Determine the phosphorus according to Method 10 on an aliquot part of 
the clear filtrate. 

9d. EXTRACTION OF PHOSPHORUS BY NEUTRAL AMMONIUM 
. CITRATE 

1. SCOPE 
This method is for the determination of phosphorus soluble in neutral 

ammonium citrate. 

2. FIELD OF j\pPLICATlON 
All fertilisers in Group 2(a) of Section A,and Groups 1,2 and 4 of Section B 

of the table in Schedule 1 of the Fertilisers Regulations (Northern Ireland) 1977 
in respect of which solubility in neutral aJ;nmonium citrate is laid down. 

3. PRINCIPLE 
Extraction of phosphorus at a temperature of 65°C using a neutral ammonium 

citrate solution (pH = 7·0) under specific conditions. -

4. REAGENTS 
4.1 Neutral ammonium citrate solution (PH = 7'0). 

This solution must contain per litre 185 g of citric acid monohydrate and 
must.have a specific gravity of 1·09 at 20°C and a pH of 7·0. 
The reagent is prepared as follows: 
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Dissolve 370 g citric acid monohydrate in about 1·5 litres of water. and make 
~n approximately neutral solution. by adding 345 ml of . ammonia solution 

.. 28-29 % of NHa). If the NHa concentration is lower than 28 % add a corre~ 
spondingly larg~r quantity of ammonia solution and dilute the citric acid in 
correspondingly smaller quantities of water. Cool and make exactly neutral: 
by keeping the electrodes of the pH meter (5.1) illlIilersed in the solution, add 
the ammonia solution (28-29 % of NHa) drop by drop, stirring continuously 
(with a mechanical stirrer) until a pH of exactly 7·0 at 20 cC is obtained. 
At this point make up the volume to 2 litres and test the pH again. Keep 
the reagent in a closed container and check the pH at regular intervals. . 

5. APPARATUS 

5.1 pH meter. 
5.2 : Water-bath which c~Iibe set thermostatically at 65°C, equipped with a 

mechanically operated shaking tray (see Figure 8 in the Appendix). 

6. PREPARATION OF THE SAMPLE 
See Method 1. 

7. PR9CEDURE 

7.1 Extraction 
Transfer 1(1) or 3(2) grams, as appropriate, of the prepared sample to be 
analysed into a 200 or 250 ml Erlenmeyer flask containing 100 ml of 
ammonium citrate solution previously heated to 65°C. Stopper the Erlen
meyer flask and shake in order to suspend the fertiliser without forming 
lumps. Remove the stopper for an instant in order to balance the pressure 
and close the Erlenmeyer flask again. Place the flask in the water-bath (5.2) 
set to maintain the contents of the flask"at'exactly 65°C. Shake mechanically 
for one hour so as to ensure complete suspension of the sample.(3) 
The level of suspension in the flask must stay constantly below that of the 
water in the bath. After exactly one hour remove the Erlenmeyer flask from 
the water-bath. Cool·immediately under running water to ambient tem
perature and quantitatively transfer the contents from .the. Erlenmeyer flask 
into a graduated 500 ml flask with a jet of water. Make up to volume with 
water. Mix thoroughly and filter through a dry fluted filter (medium speed) 

. into'a dry' container, discarding the first part of tbe:filtrate (about 50 ml). 
About 100 ml of clear filtrate should be collected. 

7.2 Determination 
Determine the phosphorus according to Method 10 on an aliquot part of the 
clear filtrate. 

ge. EXTRACTION OF PHOSPHORUS BY ALKALINE AMMONIUM 
CITRATE (PETERMANN'S METHOD) AT 65°C -

1. SCOPE 
This method is for the determination of phosphorus in alkaline ammonium 

citrate. 

(1) 'Where . the fertiliser' is' normal superphosphate or concentrated SUPerphosphate in 
Group 2(a) o~ Section A, or NPK fertiliser in Group 1, NJ,> fertiliser in Group 2; or 
PK fertiliser in Group 4 of Secti9n B of the table in Schedule 1 of the Fertilisers 
Regulations (Northern Ireland) 1977. 

(2) Where the fertiliser is triple superphosphate in Group 2(a) of Section A, or NPK 
fertiliser containing soft ground rock phosphate or partially solubilised r.ock phos-

- _ ·phate-in -Group 1, or·NP fertiliser containing .soft -ground. rock phosphate or par
tially solubilised rock phosphate in Group 2, or PK fertiliser containing soft ground 
rock phosphate or partially solubilised rock phosphate in Group 4 of Section B of 
the table in Schedule 1 of the Fertilisers Regulations (Northern Ireland) 1977. 

(3) If no mechanical shaker is available, the flask may be shaken by hand every 5 
minutes. 
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2. FIELD OF APPLICATION 

E~clliS~velY to precip,itat:d dehydrated dicrucium phosphate (CaHPO:.2H20). 

3. :PRiNCIPLE ': . 

. "ExtIcg:tiQn of phbSphorus at a' temperature, of 65°C with an alkaline solution 
of ammoniuin citrate (Petermann) under specified conditions. 

4. ::. ~~(}ENTS 
4.1 Petermcmn's solution 

Characteristics: 
Citric :a,eid monohydrate, 173 g per litre. 
Aminonia; 42 g per litre ammoniacal nitrogen. 
pH; between 9·4' and 9·7. ' 

Preparation from diammonium citrate: 
Dissolve 941 g diammonium citrate in about 3,500 mFwater in a 5 litre 
graduated -flask.: Stand the' flask in'a bathofrurining water, mix .and cool. 
Add~ in small amounts, 430 ml of aIIl1Jlonia solution (d = O'880g/ml), from 
a freshly opened bottle (or an equivalent amount of diluted ammonia, for 

. 'example' if d == 0:906 grml then' .502 mI are required). Adjust the tempera
"iure to 20~C; make rip to volume with water and mix. 

Preparation from Citric acid {end ammonia: 
,:'. Piss,olve ?95 g.~itrjc. ~cid monohydrate ~n. about 2,500 mldistilled water in a 

. 'container of abolit 5 litres capacity. Place container in 'an ice bath, and 
add in small amounts, shaking continually, 966 ml of atnmohi!l solution 
(d == 0·880· g/ml), from a freshly opened bottle (o;r ~u equivalent amount 
of diluted ammonia, for example if d = 0·906 'g;/"ml' then 1114 ml are 
required). ,': .' . , . 
Adjust the temperature to 20°C, transfer to a 5 litre graduated flask, make lip 
to' the mark with distilled water and mix . 

.. . , Check: the. am";'oniacalizitrogen content as foll~ws: . 
Tran~fer 25 ml of' the solution into a 250 ml gradu~ted flask, make up to 
volume with distilled water and mix. Dete:r;mine the ammoniac~l nitrogen 
content on 25 ml of this solution following Method 2. ,If the solution is 
correct, 15 ml 0'5N H 2S04 are. consumed. Calcruate the concentration of 
ammoniacal nitrogen in the reagent solution (1 ml 0·5N H 2S04 == 0':007 g 
nitrogen). 
If the concentration of . amm~ni~cai' ~itrogen . is, ,great~r th..an 42 g/ lit~e, 
AIIllilonia can he expelled by a 'stream' of inert gas or by moderate heating 
to bring back the pH to 9·7. Carry out a 'second d.etermination. 
If the concentration of ammoniacal nit;ogen' is" l~s~' (h(l.~ 42 g / litre, 
Calculate the volume of ammonia solution required to achieve this level 
(l ml ammonia solution, d = 0'880 g/ml contains approximately O·n g 
ammoniacal nitrogen). For each ml of ammonia solution ·required add 
0·173 g of citric acid. 
Whenever corrections are made to this ·reagent solution, it is imperative that 
the :final concentration' o~' both the citric acid and ammoniacal nitrogen 

'. .are as ~pecified. . . - , 

5.1 Water.bath which can be maintained at a temperature of 65°C ± 1°C 
52' ,":500, ml gradu~ied,·fiask,·(for. ~~~rrtpl~Sto~annjlask).· .' 

:< <, '.~ ~ • • > ' • • • • 

6. PREPARATION OF SAMPLE 

See Meth9.d 1. 

27 

. . ":~' . '" '., . " 
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7. PROCEDURE 

7.1 Extract~on . '. .._ '. .'. '. 
Weigh up to thy nearest 0,001 g, 1 g of the prepared sample and transfer to 
the 500 ml graduated flask (5.2). Add 200 ml alkaline ammQp.ium citrate 
solution (4.1). Stopper. the. flask and shake .vigorouslyby hand to avoi4 
the formation of lumps and to prevent any adherence of the substance to 
the sides. . 
Place the flask in the water bath at 65°C and shake every 5 minutes during 
the first half an, hour. After each shaking, raise the s~opper to' eq~ilibrafe 
the pressure. The level of water in the water bath, should' be above the level 
of solution in the flask. Allow the flask to remain in the' water bath for a 
further hour at 65°C and shake every ten minutes: Removethe flask,cool 
to a'temperature of about 20°C, make up to a volume of 500 rill with water. 
Mix and filter through a dry fluted filter paper; .rejecting the first pprtion of 
filtrate. 

7 .. 2 . Determination . .. . , 
Determine the' phosphate according to Method 10 on an aliquot part of the 

. clear filtrate.. . . 

9/. EXTRACTION OF PHOSPHORUS BY ALKALINE AMMONIUM 
CITRATE (PETERMANN'S METHOD) .AT AMBIENT TEMPERATURE 

1. SCOPE 

. This method is for the determination ·of phosphorus soluble in cold alkaline 
ammonium citrate. 

2. FIELD OF ApPLICATION 

Disintegrated phosphates exclusively. 

3. PJ,UNCIPLE 

Extraction of phosphorus ,at a temperature abQut .20°C with an ,alkaline solu
tion of ammonium citrate (Petermann's solution) in specific conditions. 
". • • ',' • • < • •• • 

4. REAQENT' 
See Method ge. 

~. A~i>ARATUS 
5.1 .. 250 ml gradua~ed flask (for example ~tohmann). 
5.2' Rotary shaker, 35-40 turns per minute. 

6. PREPARATION OF TaB SAMP~E . 

See Method' 1. 

7. PROCEDURE 

7.1 Extraction 

7.2 

'Weigh to the 'nearest ·0·001 g, 2·5 g of the prepared sample and put it in a 
.250 ml 'graduated flask (5.1). Add· a 'little' of Petermann's s.olution· (4) at 
20°C, shake very hard in order to stop the formation of lumps' ·and to 
prevent any of the substance adhering to the side of the flask. Make up 
to the mark with Petermann's solution and close the flask :wit~· a rubb~r 
.stopper. .. , 
Shake for two hours on the rotary shaker (5.2). Filter immediately through 
a dry fluted filter, into a dry container,' discarding the Dist portion of the 
filtrate. 

Determination 
Determine the phosphorus according to Method 10 oil an aliquot part of 
the cleru;- filtrate. 
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9g. EXTRACTION OF PHOSPHORUS BY JOULIE~S ALKALINE 
AMMONIUM CITRATE . 

1. SCOPE 

This method is for the determination ·of phosphorus soluble in J oulie's 
alkaiine ammonium citrate. 

2. FIELD OF APPLICATION 

All the straight and compound phosphate fertilisers in Group 2(a) of Section A, 
and Groups 1 to 4 of Section B of the table in Schedule 1 of the Fertilisers Regula
tion (Northern Ireland) 1977, in which the phosphate occurs in an alumino-calcic 
form. 

3. PRINCIPLE 
Extraction by shaking vigorously with an alkaline solution of ammonium citrate 

of defined specification (and where appropriate in the presence of· oxine), at
about 20°C. 

4. REAGENTS 

4.1 Ioulie's aJkaline solution of ammonium citrate: 
This soJution contains 400 g of citric acid monohydrate and 153 g of NH3 
per litre. ~ts free ammonia content is approximately 55 g per litre'. It can be 
prepared by one of the methods described' below: .. 
4.1.1 In a 1 litre graduated flask, dissolve 400 g of citric acid monohydrate 

in approximately 600 ml aml,l1onia solution (d=0'925 gjml), con
taining 200 g NH3 per litre; this may be prepared by diluting 760 ml 
ammonia solution (d = 0·880 gjml) from a freshly opened bottle with 
water to 1 litre. The citric' acid is added successively in quantities of 
50 to 80 g maintaining the temperature below 50°C. Make up the 
volume to 1 litre with ammonia. 

4.1.2 In a 1 litre graduated flask, dissolve 432 g of diammonium citrate in 
300 ml of water. Add 440 ml of ammonia solution (d=0'925 gjml); 
(see 4.1.1 abov·e).· Make up the volume to 1 litre with water. 
Verification of the total ammonia content: 
Take a 10 ml sample of the citrate solution and place it in a 250 ml 
flask. Make up the volume with distilled water. Determine the 
ammoniacal nitrogen content on 25 ml of this solution according to 
Method 2. In these conditions the reagent is considered to be correct 
when the volume of 0'5N sulphuric acid consumed is between 17'7 
and 18·0 rol.· (1 ml 0'5N H 2SO. == 0'008516 g NH3). If this is not so 
add 4·25 ml of ammonia (d = 0·925 gjml) per 0'1 ml below the 18 ml 
indicated abQve. 

4.2 8 - Hydroxyquinoline (oxine), powdered. 

5. ApPARATUS 

5.1 Rotary shaker, 35-40 turns per minute. 

6. PREPARATION OF THE SAMPLE 

See Method 1. 

7: .PROCEDURE 

7,1 Extraction 
Weigh to the nearest 0'0005 ~, 1 g of the prepared sample and place in a 

'smallmcirtar (glass or porcelam). Add about ten drops of ammonium citrate 
solution (4.1) to moisten it and break it up very carefully with a pestle. 
Add 20 m1 ammonia citrate solution (4.1) mix to a paste and leave it to 
settle fo!" about. 1 min~te.. . . 
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Decant the liquid into a 500 ml graduated flask straining off particles which 
might have escaped the preceding mO'ist disinteg.ration. Add 20 ml ammonium 

,citrate solution (4.1) to the residue, grind as above and decant the liquid 
into the graduated flask. Repeat the process four times, so that by the end 
of the fifth time all the product can be poured intO' the flask. The total 
quantity of ammonum citrate solution used for these processes must be 
approximately 100 ml .. 
Rinse the pestle and mortar above the graduated flask with 40 ml of dis
tilled water. 
Stopper the flask and shake for three hours on the rotary shaker (5.1). 
Leave the flask standing for fifteen to sixteen hours, and then shake it again 
under the same cO'nditions for three hours. The temperature during the 
whole process shO'uld be kept at 20° ± 2°C, 
Make up to volume with distilled water and mix. Filter through a dry filter, 
discard the first portion of the filtrate and collect the clear filtrate in a dry 
flask. 

7.2 Determination 
Determine the phosphorus according to Method 10 on an aliquot part of 
the clear filtrate. 

8 •. REMARK 
The use of oxine makes it possible to' apply this method to f.ertmserscon

taining magnesium. This is recommended when the ratio O'f magnesium and 
phosphoric anhydride contents is higher than 0·03 (MgjP.O.> 0'03). If this is the 
case, add 3 g of oxine to the moistened sample for analysis. The use of oxine in 
the absence O'f magnesium is not, moreO'ver, likely to interfere subsequently with 
the determination. In the known absence O'f magnesium, oxine may be omitted. 

9h. EXTRACTION OF PHOSPHORUS BY WATER. 

1. SCOPE 

This method is fO'r the determinatiO'n O'f water-sO'luble phO'sphorus. 

2. FIELD OF ApPLICATION 

All fertilisers, including cO'mpO'und fertilisers, where water-sOiluble phO'sphO'rus 
is to be determined. 

3. PRINCIPLE 

ExtractiO'n in water by shaking }l11der specific cO'nditions. 

4. ApPARATUS 

4.1 500 ml graduated flask ~fO'r exainple Stohmann)~ 
4.2 RO'tary shaker, 35-40 turns per minute. 

5. PREPARATION OF THE SAMPLE 

See Method 1. 

6. PROCEDURE 

6.1 Extraction 
Weigh to' the nearest 0·001 g, 5 g of the prepared sample and place it ina 
500 ml graduated flask (4.1). Add to' (he flask 450 ml O'f water, the tempera
ture O'f whioh must be between 20° and 25°C. Shake O'n the rotary shaker 
(4.2) fO'r 30 minutes. Then make' up to' the mark with water, mix thO'rO'ughly 
.by shaking and filter thrO'ugh a dry fluted filter, intO' a dry container .. 

6.2 Determination 
Determine the phO'sphorus accO'rding to' Method 10, O'n an aliquot part of 

the clear filtrate. 
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10. DE1ERiMINATION OF EXTRACTED PHOSPHORUS 

(Gravimetric methDd using quinoline phosphDmD~ybdate) 

805 

1. SCOPE 

This method is fDr ,the determinatiDn of phDSphDruS in the extracts frDm 
fertilisers. 

2. FIELD OF ApPLICATION 

The method is applicable to all extracts Df fertilisers(1), fDr the determinatiDn 
of the different fDrms of phDSphDrus. 

3. PRINCIPLE 

After hydrDlysis, phDSphDruS is precipitated in an acid sDlutiDn in the fDrm of 
quinDline phDsphDmDlybdate. The precipitate is cDllected, washed, dried at 250°C 
and weighed~ 

In the abo.ve cDnditiDns, cDmpDunds likely to be found in the sDlutiDn (mineral 
and organic acids, ammDnium ions, sDluble silicates, etc. . . .) will nDt interfere, 
prDv,ided that a reagent based Dn sDdium mDIYlbdate Dr ammDnium mDlybdate is 
used in the precipitatiDn. 

4. REAGENTS 

4.1 CDncentrated nitric acid (d=1·40 g/rol). 
4.2 MDlybdate reagent: 

4.2.1 PreparatiDn Df the reagent based Dn sDdium molybdate: 
SDlution A: dissDlve 70 g sDdium mDlybdate dihydrate in 100 ml 
water. . 
SDlutiDn B: dissDlve 60 g citric acid mDnDhydrate in 100 m1 water 
and add 85 ml cDncentrated nitric acid (4.1). 
SDlutiDn C: stir sDlutiDn A into' sDlutiDn B to. Dbtain sDlutiDn C. 
SDlution D: to 50 ml water add 35 ml cDncentrated nitric acid (4.1), 
add 5 ml freshly distilled quinDline. Add this sDlutiDn to. sDlutiDn C, 
mix thDrDughly and leave standing Dvernight in the dark. Make up to. 
500 rnl with water, mix again and filter thrDugh a sintered ~ass 
funnel (5.3). 

4.2.2 Preparatio.n of the reagent based Dn ammDnium mDlybdate: 
SDlutiDn A: dissDlve 100 g ammDnium mDlybdate in 300 ml water, 
heating gently and stirring frDm time to. time. 
SDlutiDn B: dissDlve 120 g citric acid mDnDillydrate in 200 ml water 
and add 170 ml of conoentrated nitric acid (4.1). 
SDlutiDn C: add 10 ml freshly distilled quinoone to. 70 ml o.f CDn
centrated nitric acid (4.1). 
SDlutiDn D: slDwly PDur, stirring well, sDlution A into sDlutiDn B. 
After thDrDughly mixing, add sDlution C to. this mixture and make 
up .to 1 Htre with water, Leave standing for two. days in a dark 
place and filter thrDugh a sintered glass funnel (5.3). . 
The reagents 4.2.1 and 4.2.2 can be used in the same way; bDth must 
be kept ,in the dark in stDppered pDlyethylene bDttles. 

5. APPARATUS 

5.1 Filter crucible with pO![1Dsity .of 5 to. 20 micrDns. 
5.2 Drying Dven regulated at 250°C ± lOoC. 
5.3 Sintered glass funnel with pDr'Dsity Df 5 to. 20 microns. 

(1) Phosphorus soluble 4.r mineral acids, water soluble phosphorus, phosphorus soluble 
in solutions of ammonium citrate, phosphorus soluble in 2 % citric acid, and phos-
phorus soluble in 2% formic acid. . . 
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6. PROCEDURE 

6.1 Treatment oj the solution 
With a pipette take an ali.q1.l0t part of fertiliser extract (see the ta:ble) oon
taining about 0,01 g of P2 0 and put in a 500 ml Erlenmeyer flask .. Add 
15 ml concen.trate4 nitric aoid(l) (4.1) and dilute with ,water to about 100 ml. 

6.2 Hydrolysis 
Bring the contents of the Erlenmeyer flask to the boil slowly an,d keep at 
this temperature until hydrolysis is completed (this usually takes 1 hour). 
Care must be taken to avoid 1cisses by splashing and excessiveevaporat~on 
whioh would reduce the initial volume by more than half, by fitting a reflux 
condenser. After hydrolysis make up to the initial volume wi.th distilled 
water. 

6.3 Weighing the crucible , 
Dry the filter crucible (5.1) for ,at least 15 minutes in the drying oven (5.2). 
Cool the crucible in a' desiccator and weigh. 

6.4 Precipitation . 
Heat the acid solution in the Erlenmeyer flask until it begins to boH and 
tlben precipitate the quinoline phospqomolybdate by adding 40 ml of the 
precipitating reagent (4.2.1 or 4.2.2)(2~ drop by drop, stirring continuously. 
Place the Erlenmeyer flask in a steam bath, leave it there for 15 minutes, 
shaking it from time to time. The solution can be filtered immediately or· 
after it has oooled down. 

6.5 Filtering rmd washing 
Filter the solution under vacuum by decantation. Wash the precipitate in 
the'Erlenmeyer flask with 30 ml water. Decant and filter the solution,. Repeat 
this process five times. Quantitatively transfer the rest of the precipitate into 
.the crucible washing in with water. Wash four times with 20 ml water, allow
ing the liquid to dr~in from the crucible before each addition . 

. 6.6 Drying and weighing 
Wipe the outside of the crucible with a filter paper. Place the crucible in 
the drying oven (5.5) and ke.ep it there until its weight remains constant at a 
temperature of 250°C (usuaUy 15 minutes); leave it to cool in a desiccator 
to ambient temperature and weigh rapidly. 

6.7 Blank test 
For each series of determination, make a blank test under the same con
ditions (omitting only the sample) and allow for this in the calculation of 
the final result.' 

6.8 Control test 
Carry out the determination using an aliquot part of a potassilim dihydrogen 
phosphate solution containing ,0,01 g of P20s. ' 

7. EXPRESSION OF THE RESULTS 

If the samples for analysis and dilutions shown in the table are used the 
following formulae apply: ' 

% P in the fertiliser = (A - a) X F' 
% P.O. in the fertiliser = (A-a) X F 
where: 
A = weight in grams of the quinoline phosphomolybdate 
a = weight in grams of the quiIioJine phosphoinolybdate obtained in the 

blank test ' 
F and F'= factors given in the last two columns of the table. 

(1) 21 ml when the solution to be precipitated contaip.s'more than 15 ml of citrate solution 
(neutral citrate, Petermann or Joulie alkaline citrate). ' 

(2) To precipitate phosphate solutions oontaining more than 15 ml citrate solution (neutral, 
Petermann or Joulie) which have been acidified with 21 ml concentrated nitric acid 
(s~~ footnote to paa-agraph 6.1) use -lfO'ml of the precipitating reagent. 
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%P~O. in 'Dilution to' % P in th~ Sample for Dilution to Sample 
the fertiliser analysis (in!) (ml) (m!) 

fertiliser (g) 

, 

{ 
1 500 - -

5-10 2,2-4,4 
5 500 - -

! 1 500 - --
10-25 4·4-11·0 

l 5 500 50 ' 500 

{ 
1 500 -- -

more than 25 more-than 11 " 

5 500 50 500 
-------

" 

Quinoline 

,Sample to be 
phosphomolyb-
date conversion 

, precipitated factor (F) in 
(m!) percentage 

P.O, 

50 32·074 

10 :32·074 

25 64-148 

50' '64-148 

1.0 160·370 

25 128·296 ' 
-------------

Quinoline 
phosphomolyb~ 
date conversion 
factor (F') in 
percentage P 

13-984. 

' 13-984 
, 

27·968 

27·968 
, 

69·921 

55·937 

~ 
~ 

~ 
~ c:;. 
::;:
:::;:-

~ 

00 
o 
-J 
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With samples for analysis and dilutions which differ from those of the table 
bhe following formulae apply :-

(A~a) xf X D X 100 
% p.O. in the fertiliser =~. ---'~------

M 

% P in the fertiliser 
(A -a~ X f' X D X 100 
=--~--~-~ 

, M·· ,.~ 

where: 
f = conversion factor, quinoline phosphomolybdate into p.O. = 0,032074 
f' = conversion factor, quinoline phosphomolybdate into P = 0,013984 
D = dilution factor . 
M = weight in grams of the sample analysed. 

11. DETERMINATWN OF WATER-SOLUBLE POTASSIUM· 

1. SCOPE 

This method is for the determination of wa.ter-soluble potassium. 

2. FIELD OF APPLICATION 

All the potas~ium fertilisers liste~ in Group 3(a) of Sectio* ,A and Group,s '1, . 
3 and 4 of Sectlon B of the table III Schedule 1 of the FertIlIsers ReguulatlOns 
(Northern Ireland) 1977. . 

3. PRiNCIPLE 

The potassium is extracted with water and after the removal' of interfering 
substa~ces, the potassium is precipitated in a slightly alkaline medium in the form' 
of potassium tetraphenylborate (KTPB). 

4. REAGENTS 

4.1 Formaldehyde, 25 - 35 % solution, filter if necessary before use. 
4,2 iPotassiumchloride. 
4.3 Sodium hydroxide, ION solution. Care should be taken to ,ensure that the 

sodium hydroxide is free from potassium. " 
4.4 Inddcatox: solution: dissolve 0,5 g phenolphthalein in 100 ml 90% ethanol. 
4.5 iEDTA solution: 4 g of the dihydrated disodiilm sa1t of ethylenediaminetetra

acetic acid (ED:I'A) p.er 100 ml. Store this reagent, in a plastic container. 
4,6 STPB sOi1ution: dissolve 32·5g sodium tetraphenylQorate in 480 ml of 

water, add 2 ml sodium hydroxide solution (4.3) and 20 ml of a magnesium 
chloride solution (100 g of MgC1.6H.O per litre). Stir for fifteen minutes 
and filter through a,. fine, ashless filter. Store' t1his reagent in a plastic con-
tainer. . 

4,7 Liquid for washing: dilute 20 ml or" the STPR solution (4,6) to 1 litre with 
water. 

4.8 Bromine water: saturated bromine solution in water. 

5.. ApPARATUS 

5.1 Filter crucibles w1th a,. porosity of 5 to 20 microns. 
5.2 Oven regulated at 120°C'± lOoC. 

6. PREPARATION OF THE SAMPLE 

See Method 1. 
. In the case of potassium salts the saplple must be ground fine enough in orde:r; 

that a representative sample is obtained for analysi~. For these products, Method 
1, paragraph 6(a) must be used. 
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7. PROCEDURE 

7.1 Extraction 
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Weigh to the nearest 0·001 g, 10 g of the prepared sample (5 g for potassiwn 
salts containing more than 50% of potassium oxide) and place in a 600 mI 
beaker with approximately 400 mI of water. B$g to the boil and allow it to 
boil for 30 minutes. Cool, transfer quantitatively into a 1 litre graduated 
flask, make up to volwne, mix and filter into a dry receiver. Discard the 
first 50 mI of the filtrate. 
Note: If the filtrate is dark in colour, transfer by pipette, an aliquot part 
containing at the most 100 mg of K,O and place in a 100 mI graduated 
flask, add bromine water and bring to the boil to eliminate any surplus 
bromine. After cooling make up to volwne, filter and quantitatively deter
mine the potassiwn in an aliquot part of the filtrate, 

7.2 Determination 
Transfer by pipette an aliquot paDt of the filtrate containing 25-50 mg of 
potassiwn (see the table) jnto a 250 mI beaker; make up to 50 ml with water. 
To remove interferences, add 10 mI of the EDTA solution (4.5), several 
drops of the phenolphthalein solution (4.4) and stir in, drop by drop, sodium 
hydrox:ide solution (4.3) until it turns red, then finally add a f(!w more drops 
of sodium hydroxide to ensure an excess (usually 1 mI of sodiwn hydroxide 
is sufficient to neutralise the sample and ensure an excess). 
To eliminate most of the ammonia boil gently for 15 minutes. Add water to 
make the volume up to 60 mI. < 
Bring the solution< to the boil, remove the beaker from the heat and add 
10 mI formaldehyde (4.1). Add several di6ps of phenolphthalein solution 
(4.4) and if necessary, more sodiwn hydroxide solution uiltil a distinct red 
colour appears. Cover the beaker with < a watch glass and place it on a 
steam bath for fifteen minutes. 

7.3 Weighing the crucible 
Dry the filter crucible (5.1) to constant weight in the oven at 120°C (5.2) 
(about 15 minutes). 
Allow the crucible to cool inca desiccator and then weigh it. 

7.4 Precipitation 
Remove the beaker from the steam bath, stir in drop by drop 10 m1 of the 
STPB solution (4.6). This addition should take about 2 minutes; allow to 
stand for at least 10 minutes before filtering. - < < 

7.5 Filtering and washing 
Filter under vacuwn into the weighed cru~ible, rinse the beaker with the 
liquid for washing (4.7). wash the precipitate< three times with the liquid 
for washing (60 m1 in all of the liquid for washing) and twice with 5 to 10 
m1 of water. < 

7.6 Drying and weighing 
Wipe the outside of the crucible with a filter paper and place in the oven 
(5.2) for one and a half hours at a temperature of 120°C. Allow the crucible 
to cool in a desiccator to ambient temperature and weigh rapidly. 

7.7 Blank test < 

Make a blank test under the same conditions (omitting only the sample) and 
allow for this in the calculation of the final result. 

7.9 Control test 
CarrY out the determination on an aliquot part of an aqueous solution of 
potassiwn chloride, containing at the most 40 mg of K.O.< 

27A 



TABLE FOR METHOD 11 

,Aliquot part 
% K.O in %Kjn Sample for, to be taken 

the fertiliser the fertiliser analysis as a sample 
(g) for precipitation 

(ml) 

5-10 4'2-8'3 10 ' .50 

10-20 8'3-16'6 10 25 

20-50 16'6-41,5 10 10 

more 'than . more than' 5 10 
50 41·5 

-- -

Conversion factor 
F 

% K.O 

g KTPB 

26·280 

52·560 

131·400 

262·800 
, , 

------

Conversion 
faqtor 

F' 
%K 

g,KTfB 

, 

21·812 

4~:624 

109·060 ' 

218·120 
,. 
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8. EXPRESSION OF RESULTS 

8.1 Method and calculation- of formulae 
If the quantities and dilutions shown in the table are used, the following 

formulae apply: 
% K.O in the fertiliser = (A - a) X F 
or 
% K in the fertiliser = (A - a) X F' 
where: 
A = weight in grams of the precipitate from the sample 
a = weight in grams of the precipitate from the blank 
F and F' = factors-see table. 
With samples and dilutions which differ from those shown in the table use 
the following formula: 

(A - a) X f X D X 100 
% K.O = -,----------

M 
or 

(A, -' a) X f' X D X 100 
% K ---------

M 
where: 
f = conversion factor, KTPB into K.O = 0·1314 
f' = conversion factor, KTPB into K = 0·109 
D = dilution factor 
M = weight in grams of. sample fol' analysis. 

12a. DETERMINATION OF WATER-SOLUBLE MAGNESIUM-ATOMIC 
ABSORPTION SPECTROPHOTOMETRIC METHOD 

1. SCOPE 

This method is for the determination of water-soluble magnesium. 

2. FIELD OF APPLICATION 

Exclusively to fertilisers in ,Groups l(a) and 3(a) of Section A of the table in 
Schedule 1 of the Fertilisers Regulations (Northern Ireland) 1977 in respect of 
which the declaration of water-soluble magnesium is required. 

3. PRINCIPLE 

Solution of magnesium by boiling the test sample in water, and determination 
by atomic absorption spectrophotometry. 

4. REAGENTS 

4.1 
4.2 
4.3 

4.4 

Hydrochloric acid, N solution (approximately). 
Hydrochloric acid, 0·5N solution. 
Magnesium standard solution: dissolve 1·013 g magnesium sulphate 
(MgSO.7H.O) in 0'5N hydrochloric acid solution (4.2 and dilute to 100 ml 
with this acid. 
1 ml of this solution contains 1 mg of magnesiuln (Mg). 
OR 
Weigh out 1·658 g of magnesium oxide, previously calcined at 600°C for 
2 hours, place,in a .beaker with 100 ~ ofv:rater'and 120ml of approximately 
N hydrochlOrIC aCId (4.1). After dIssolution, transfer quantitatively into a 
one litre graduated flask, make up to volume with water and mix. 
1 ml 9f this solution contains 1 mg of magnesium (Mg). 
Strontium chloride solution: dissolve 15 g strontium chloride (SrCI 6H 0) 
inO·5N hydrochloric acid solution (4.2) and dilute to 100 ml with th~ sa~a 
solvent. - " 
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5. APPARATUS 

5.1 Atomic absorption spectrophotometer with a magnesium lamp (285'2 ilm). -

6. PREPARATION OF SAMPLE 

See Method 1. 

7. PROCEDURE 

7.1 Extraction 
Weigh to the nearest 0·001 g, 5 g of the prepared sample and place in a 500 
ml graduated flask. Add· about 300ml water, and boil for hillf an hour. 
AlloW to cool, dilute to the mark with water, mix and filter. ' 

7.2 Preparation of the sample solution 
7.2.1 If the fertiliser has a declared magnesium oxide (MgO) content 

greater than 10%, transfer by pipette 25 ml of the filtrate (7.1) into 
a 100 ml graduated flask, make up to the mark with water and mix. 

7.2.2 Transfer by pipette 10 ml of the filtrate (7.1) or the diluted filtrate 
(7.2.1) into a 200 ml graduated flask and make up to the mark with 
0'5N hydrochloric acid solution (4.2) 

7.2.3 Dilute solution (7.2.2) with 0·5N hydrochloric acid solution (4.2) to a 
concentration within the working range of the spectrophotometer. 
The final solution must contain 10% (V IV) of the strontium chloride 
solution (4.4). 

7.3 Blank solution 
Prepare a blank solution from which olily the sample has been omitted. 

7.4 Standard solutions for calibration 
By diluting the standard solution (4.3) with 0·5N hydrochloric acid solution 
(4.2), prepare at least 5 standard solutions of increasing concentration 
corresponding to the optimal measuring range of the spectrophotometer. 
The final solutions must contain 10% V IV of the strontium chloride 
solution (4.4). ' 

7.5 Measurement 
Set up the spectrophotmeter (5.1), at a wavelength of 285·2nm using an 
oxidising air-acetylene flame. Spray successively, in triplicate, the standard 
solutions (7.4), the sample solution (7.2) and the blank solution (7.3), wash
ing the instrument through with distilled water between each spraying. Plot 
the calibration curve using the mean absorbances as the ordinates and the 
corresponding concentrations of magnesium in pg/ml as the absCissae. Deter. 
mine the concentration 'of magnesium in the sample and blank by reference 
to the calibration curve. 

8. EXPRESSION OF THE RESULTS 

Calculate the quantity of magnesium (Mg) or'magnesium oxide '(MgO) (con
version factor Mg to MgO = 1'66) in the sample taking into consideration the 
blank. Express the result as a percentage of the ,sample. 

12b. DETERMINATION OF WATER-SOLUBLE MAGNESIUM-
, EDTA METHOD ' 

L SCOPE 

This, method is for the determination of water-soluble magnesium. 

2. FIELD OF APPLICATION 

Exclusively to straight fertilisers in Groups l(a) and 3(a) of Section A of the 
table in Schedule 1 of the Fertilisers Regulations (Northern Ireland) 1977 in 
respect of which the indication of water-soluble magnesium, 'expressed ali 
Il'l.agnesium oXjde, is required. ' 
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3. PRINCIPLE 

. Solution of magnesium by boiling a test sample in water. Titration with 
EDTA of calcium and magnesium in the presence of eriochrome black-T, 
followed by titration with EOTA of calciUm in the presence of calcein or of 
calcon carbonic .acid. Determiriation of magnesium by difference. 

4. REAGENTS 

4.1 Magnesium solution, 0'05M: weigh out 2·016 g magnesium oxide, pre
viously calcined at 600°C for 2 hours, place in a beaker with 100 ml water 
and stir in 120 ml of approximately N hydrochloric acid. After dissolution, 
transfer quantitatively into a 1 litre graduated flask, make up the volume 
with water and mix. Check the strength of the solution gravimetrically by 
precipitation as magnesium ammonium phosphate. 
1 ml of the·solution should contain 1·216 mg of Mg(= 2·016 mg of MgO). 

4.2 EDTA solution, 0-05M: dissolve 18-61 g of the dihydrated disodium saIt of 
ethylenediamine tetra-acetic acid in 600-800 ml water contained in a 1 litre 
1:leaker. Transfer the solution quantitatively to a 1 litre graduated flask, 
make up to·volume with water and mix. Check this solution (4.1) by taking 
a sample of 20 ml of the latter and titrating as described under 7.3.1. 
1 ml of the EDTAsolution should correspond to 1·216 mg of Mg or 2-016 
mg of MgO and to 2-004 mg of Ca or 2-804 mg of CaO. 

4.3 Calcium solution, 0-05M: weigh out 5-004 g of dry calcium carbonate and 
place in a beaker with 100 ml water. Progressively stir in 120 ml approxi
mately N hydrochloric acid. Bring to the boil in order to drive off the 
carbon dioxide, cool, 'transfer quantitatively into a 1 litre graduated flask, 
make up to volume with· water and mix. Check this solution against the 
EDTA solution (4.2) following analytical procedure 7.3.2. One ml of this 
solution should contain 2-004 mg of Ca (= 2·804 mg of CaO) and should 
correspond to 1 ml of the 0-05 molar EDTA solution. 

4.4 Calcein indicator: carefully mix in a mortar 1 g calcein with 100 g sodium 
chloride. Use 10 mg of this mixture. The indicator changes from green to 
orange. Titration must be carried out until an orange colour is obtained 
which is free from green tinges. 

4.5 Calcon carbonic acid indicator: dissolve 400 mg calcon carbonic acid in 100 
ml methanol. Use three drops of this solution. The indicator changes 
from red tQ blue. Titration must be carried out until a blue colour is 
obtained which is free from red tinges. 

4.6 Eriochrome black-T indicator: dissolve 300 mg eriochrome black-T in a 
mixture of 25 ml propan-l-ol and 15 ml triethanolamine. Use three drops 
of this solution. This indicator turns from red to blue and titration must 
be carried out until a blue colour is obtained which is free from red tinges. 
It changes colour only when magnesium is present. If necessary add 0-1 mI 
of standard solution 4.1. 

4.7 Potassium cyanide solution, 2 g per 100 ml. 
4.8 Solution of potassium hydroxide and potassium cyanide: dissolve 280 g 

potassium hydroxide and 66 g potassium cyanide in water, make up the 
volume to 1 litre and mix. 

4.9 pHI0 buffer solution: dissolve 33 g ammonium chloride in 200 ml water, add 
207 ml ammonia solution (d=0-880 g/ml) from a freshly opened bottle (or 
an equivalent amount of diluted ammonia, for example if d = 0-91 g/ml, 
use 250 ml). Make up the volume to 500 ml with water and mix. Check 
the pH of this solution regularly. 

5. APPARATUS 

5.1 Magnetic or mechanical stirrer. 
5.2 pH meter. 

~ •. PREPARATION OF THE SAMPLE 

See Method 1. 
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7. PROCEDURE 

7.1 Extraction 
Weigh to the nearest 0·001 g, 5 g of the, prepared sample and place ,in a 500 
ml graduated flask. Add about 300 ml water and boil for half an hour. 
Cool, make up to volume, mix and filter. ' 

7.2 Control test 
Ca:rry out a determinationon aliquot parts of solutions (4.1) and (4.3) such 
that the CaJMg ratio is equal to that expected from the sample. For this 
purpose take (a) ml of standard solution (4.3) and (b -a) ml standard solu
tion (4.1), where (a) and (b) are the numbers of ml EDTA solution used 
in the two titrations when analysing the sample. This procedure is correct 
only if the standard solutions of EDTA, calcium and magnesium are exactly 
equivalent. If this is not the case, it is necessary to make' the appropriate 
corrections. 

,7.3 Determination 
7.3.1 Titration in the presence of eriochrome black-T 

Place an aliquot part of the solution to be analysed (see the table) in 
a 300 ml beaker and dilute with water to about 100 ml. Add 5 ml 
buffer soluttion (4.9). The pH measured by the meter (5.2) must be 
10·5 ± 0·1. Add 2 ml potassium cyanide solution (4.7) and 3 drops 
of the eriochrome black-T indicator (4.6). Stir gently and titrate with 
the EDTA solution (4.2). Let"b" be the number of ml of 0'05 ,molar 
EDTA solution. . 

Note: for titration with eriochrome black-T, the. titration must not 
exceed 25 ml of EDTA, otherwise the volume of the aliquot part 
must be reduced. 

7.3.2 Titration in the presence of calcein or of calcon carbonic acid 
Place an aliquot part of the solution to be analysed equal to that 
taken for the above titration in a beaker. Dilute with water to about 
100 ml. Add 10 ml potassium hydroxide-potassium cyanide solution 
(4.8) and the indicator (4.4) or (4.5). Stir gently and titrate with the 
EDTA solution (4.2). Let "a" be the number of ml of 0'Q5 molar 
EDTA solution. 

TABLE FOR METHOD 12b 

Aliquot part to be taken as 
Type of fertiliser sample for each titration 

Nitrate of .calcium and 20 (ml) 
of magnesium 

Magnesium ammonium 50 (ml) . 
sulphate-nitrate 

Crude potassium saIts 25 '(ml) 

Potassium magnesium 25 (ml) 
chloride 

Sulphate of potassium 25 (ml) 
and magnesium 

8. EXPRESSION OF THE RESULTS 

(b-a) X 0·2016 
% MgO = or 

M 
(b-a) X 0·1216 

% Mg=-----
M 

Quantity of sample 
present in one 
aliquot part 

0·500 g 

0·250 g 

0·250 g 

0·250 g 

M = weight of the sample, expressed in grams, p~es~nt: in the aliq,:tlOt part. 
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13a.DETERMINA~~~c~~b~~t~gr:~~I~~1:'Ii'J'8MIC ABSORPTION: 
.. , " . 

1. SCOPE 

This method is for the determination of, tQtal magnesillm. 

2. FIELD OF APPLICATION 

Exclusively to the fertiliser magnesium ammonium nitrate in Group l(a) of 
Section A of the table In Schedule 1.: of tl1e Fertilisers Regulations (Northern 
Ireland) 1977 in respect of whiCh the' declaration of total magnesium is required . 

. 3.. PRINCIPLE 

Solution of magnesium 'by boiling the' test' sample. in' dilute acid, and 
deterrilination by atomic absorption spectrophotometry. 

4. REAGENJ:'S 

4.1 Hydrochloric acid solution 50% (V IV): dilute an appropriate volume of 
hydrochloric acid (d =1-18 g/ml) with an equal volume of water .. 

4.2 HYQrochloric acid, N soluti9n (approximately) .. 
4~3 Hydrochloric acid, 0·5N solution. .. 
4.4 Magnesium solution: dissolve 1·013g magnesium sulphate (MgSO.7H20) 

in O'5N hydrochloric acid solution (4.3) and dilute to 100 ml wit)J. this acid. 
1 fi1.l of this' solution contaiIis: 1 mg·,.ofirtagnesium. (Mg). . , : . 
OR 
Weigh out 1'658 g of magnesium oxide, previously calcined at 600°C for' 
2 hours, place in a beaker with 100 ml of wat~r and 120 ml of approximately 
N hydrochloric acid (4.2): After dissolution, transfer quantitatively into a 
one litre graduated flask, make up to volume with water and mix.· . 
1 ml of this SO'lution contains 1 mg of magnesium (Mg). ..... .. 

4,$ Stro;ntilijll chloride solution: dissolve 75 g strontium chloride (SrC126H20) 
in 0·5N hydrochloric acid solution (4.3) ~nd dilute to 500 ml yvith this acid. 

5. APPARAT{JS . . 
5.1 Atomic absorption spectrophotometer with a magnesium lamp (285·2 urn) • . .... , ., , .. . 

6. PREPARATION OF' S~LE 
See Method 1. 

7.PROCEDURE 

7.1 Extrq.ctiQn .. , 
Weigh to the nearest O·OOlg, 5g of the prepared sample and place in a 500 
ml graduat¢fl~sk. ·Add,. about 200 inl water, 20' ml hydrochloric acid 
solution (4.1) and boil for half an hour. Allow to cool, dilute to the mark 
with water, mix and. filter.. . . . . 

7;2 Prepamtidn, of the sample solution 
7;2,1 Ifthe.fertiliserhas a declared inagnesium ~xide (MgO) content greater 

. than 10%, transfer Qypipette 25 ml·of the filtrate (7.1) into a ,100 ml 
graduated flask, make up to the mark with watera;nd mix. . .. 

7.2.2 Transfer by pipette' 10 ml of the filtrate (7.1) 'orthe' diluted 'filtrate 
(7.2.1); iilto._a_200 11):1 .graduated flask and make' up to the mark with 
0'5N hydrochloric acid solution :(4.3). : '. ; ; . 

7.'},.3 Dilute solution (7.2.2) withO·5N hydrochloric acid $olution (4.3) to a 
concentration within the working range. of·the spectrophotometer. The 

. final solution must contain ·10% (V IV) strontium chloride: solu-
. tion (4.5). . . ' . '., 

. ~ .' \ 
7.3 Blank solution 

Prepare a blank solution from which only the sample has been omitted. 
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7.4 . Standard soiIltions for calibration: 
By diluting the standard solution (4.4) withO'5N hydrochloric acid soiution 
(4.3), prepare at least 5 standard solutions of increasing concentratiop. 
corresponding to the optimal measuring range of the spectrophotometer. The 
final solutions must contain 10% (V IV) of the strontium chloride solution 
(4.5). 

7.5 Measurement 
Set 11-P the spectrophotometer (5.1), at a wavelength Of 285·2 om, using an 
oxidising air-acetylene flame. Spray successively, in; tripli¢ate, the s~andard 
solutions (7.4), the sample solution (7.2) and the blank solution (7.3), washing 
the instrument through with distilled water between each spraying, Plot the 
calibration curve usip.g the mean absol"bances as the ordinates and the 
corresponding concentrations of magnesium in p.g/ml as the abscissae. 
Determine the concentration of magnesium in the sample and blank by 
reference to the calibration curve. 

8. EXPRESSION OF THE RESULTS 

Calculate the .quantity of magnesium (Mg) or magnesium oxide (MgO) 
(conversion factor Mg to MgO =-. 1'66) in the saIllple, taking into .coIisiqeration 
the blank. Express the result as a percentage of the sample. .. 

13b. DETERMINATION OF TOTAL MAGNESIUM~E:t>TA METHOD 

1. SCOPE 

This method is for the determination of total magnesium. 

2. FIELD OF APPLICATION 

Exclusively to the fertiliser magnesium ammonium nitrate in Group 1 (a) of 
Section A of the table in Schedule 1 of the Fertilisers Regulations (Northern 
Ireland) 1977- in respect of which the indication of total magnesium is required. 

3. PRINCIPLE . 

Solution of magUesium byboilin,g a test sample in qilute acid. Titration of 
calcium and magnesium with EDTAin the presence of erioc:hrome black-T, 
followed by titration with EDTA of calcium in the presence of ca1cein or of 
calcon carbonic acid. Determination of magnesium by difference. 

4. REAGENTS 

4.1 Magnesium solution, 0'05m: weigh out 2·016 g of magnesium oxide pre
viously calcined at 600°C for 2 hours; place ill a beaker with 100 mI of 
water and stir in 120 ml of approximately IN hydrochloric acid. After 
dissolution, transfer quantitatively into a 1 litre graduiltedflask, make up 
to volume with water and mix. Check the strength. of the solution 
gravimetrically by precipitation as amnionium-magnesium phosphate. 
1 ml of the solution should contain l'216mg of magnesium (Mg) (= 2·016 
mg of magnesium oxide (MgO». . 

4.2 EDTA solution 0'05M: dissolve 18·61 g of the dihydrated disodium salt of 
ethylenediaminetetra-acetic acid in 600-800 ml water contained in a 1 litre 
beaker. Transfer the solution quantitatively into a 1 litre. graduated flask, 
make up to volume with water and mix. . . 
Check this solution with solution (4.1) by taking asample of 20 ml of the 
latter and titrating following analytical procedure 7.3.1. 
1 ml of the EDTA solution should correspond to 1·216 mg· or Mg or 2·016 
mg of MgO and to 2·004 mg of Ca or 2·804 mg of CaO ... 
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4.3 Calcium solution 0'05M: weigh out 5·004 g of dry calcium carbonate and 
place in a beaker with 100 ml bf water. Progressively stir in 120 ml of 
approximately N hydrochloric acid., Bring to the boil in order to drive off 
the ,carbon dioxide, cool, transfer quantitatively iIito a 1 litre graduated 
flask, make up to volume with water and mix. Check this, solution against 
the EDTA solution (4.2) following analytical procedure 7.3.2. , 
One ml of this solution should contain 2·004 mg of Ca (= 2·804 mg of 
CaO) and should correspond to 1 ml of the 0'05 molar EDTA solution. 

4.4 Calcein indicator: carefully mix in a mortar 1 g of calcein with 100 g of 
,sodium ,chloride. Use 10 g of this mixture. The indicator changes from 
green to orange. Titration must be carried out until aI). orange colour is 
obtained which is free from green tinges. 

4.5 Calcon carbonic acid indicator: dissolve 400 mg of calcon carbonic acid 
in 100 ml of methanol. Use three drops of this solution. The indicator 
changes' from red to blue. Titration must be carried out until a blue ~olour 
is obtained which is free from red tiIiges. 

4.6 Eriochrome black-T indicator: dissolve 300 mg of eriochrome black-T in 
a mixture of 25 ml of propan-I-ol and 15 ml of triethanolamine. Use three 
drops of this solution. This indicator, turns from red to blue and titration 
must be carried out until a blue colour is obtained which is free from red 
tinges. It changes colour only wl1en magnesium is present. If necessary add 
0'1 ml of standard solution (4.1). 

4.7 Potassium cyanide solution, 2 g per 100,ml. 
4.8 Solution of potassium hydroxide and potassium cyanide: dissolve 280 g 

potassium hydroxide and 66 g potassium cyanide in, water, make up the 
volume to one litre and mix. 

4.9 pH 10·5 buffer solution: dissolve 33 g ammonium chloride in 200, ml of 
water, add207 ml ammonia solution (d=0'880 gjml) from a freshly opened 
bottle (or an equivalent amount of diluted ammonia, for example if 
d =0·91 gjml, use 250ml). Make up the volume to 500 ml with water and 
mix. Check the pH of this solution regularly. 

4.10 Hydrochloric acid solution: 50% (V IV): dilute an appropriate volume of 
, hydrochloric acid (d=H8 gjml) with an equal volume of water. 

4.11 Sodium hydroxide solution, 5N. 

5. APPARATUS 

5.1 Magnetic or mechanical stirrer. 
5.2 pH meter. 

6. PREPARATION OF THE SAMPLE 

See Method 1. 

7. PROCEDURE 

7.1 Extraction 
Weigh to the nearest 0·001 g, 5 g of the prepared sample and place in a 500 
ml graduated flask. Add about, 200 ml water and 20 ml hydrochloric acid 
(4.10) and boil for half an hour. Cool, make up to volume with water, mix 
and filter. 

7.2 Control test 
Carry out a determination on aliquot parts of solutions (4.1) and (4.3), such 
that the Ca/Mg ratio is equal to that expected from the sample. 
For this purpose take (a) ml of standard solution (4.3) and (b - a) inI ,stan
dard solution (4.1), where (a) and (b) are the numbers, of ml EDTA solutioll 
used in the two titrations when analysing the sample. This procedure is 
correct only if the standard solutions of EDTA, calcium and magnesium are 
exactly equivalent. If this is not the case, it is necessary to make the appro-
priate corrections. ' 
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7.3 Determination 
7.3.1 Titration in the presence of eriochrome black-T 

Transfer by pipette 50 ml of the solution to be analysed into a 300 
ml beaker. l\!eutralise the excess acid with the 5N sodium hydroxide 
solution (4.11) using the pH meter "(5,2). Dilute with water to 100 
ml. Add 5 ml buffer solution (4.9). ' 
The pH measured by the meter must be 10·5 ± 0·1. Add 2 ml 
pota,ssium.cyanidesolution (4.7) and three drops eriochrome black-T 
indicator (4.6)~ Titrate with EDTA solution (4.2);stirrihg 'gently with 
stirrer (5.1). Let "b" be the number of ml of 0·05 molar EDTA 
solution. 
Note: For titration with eriochrome black-T, the titration must not 
exceed 25 ml of EDTA otherwise the volume of the aliquot part must 
be reduced. 

7.3.2 Titration in the presence of calcein or of calcon carbonic acid 
Place an aliquot part of the solution to be analysed equal to that 
taken from the above titration in a 300 ml' beaker. 
Neutralise the excess acid with 5M sodipm hydroxide solution (4.11) 
using the pH meter (5.2). 
Dilute with water to about 100 ml. Add'10 ml potassium hydroxide
potassium cyanide solution (4:8) and the indicator (4.4) or (4.5). Stir 
gently anq titrate with the ,EDTA solution. Let "a" be the number of 
ml of 0·05 moll!-r EDTA solution. 

'8. EXPRESSION OF THE RESULTS 

(b-a) X 0·2016 
% MgO = 

M 

% Mg 
~ (b-a) X 0'121? 

M 

M = weight of the sample, expressed in grams, present ill the ~liquot part. 

14. DETERMINATION OF CHLORIDES IN THE ABSENCE OF ORGANIC 
'MATERIAL . 

1. SCOPE 

This method is for the determination of chloride, in the absence of organic 
material. ' ',.... , , ' 

2. FIELD OF ApPLICATION 

All fertilisers which are free from organic material. 

3. PRINCIPLE , 

The chlorides, dissolved in water, are precipitated in an acid medium by an 
excesS of standard solution of silver nitrate. The excess is titrated with a solution 
of ammonium thiocyanate in the presence of ferrIc ammonium sulphate. 
(V olhard's method). 

4. REAGENTS 

4.1 Nitrobenzene or diethyl ether. 
4.2 Nitric acid, 10 N solution. 
4.3 Indicator solution: dissolve 40 g of ferric ammonium sulphate [Fe.(SO')3' 

(NH.).SO.24H.O] in water and make up to 1 litre. ' " 
4.4 Silver nitrate, O'lN solution. 
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4.5 Ammonium thiocyanate, 0'1N solution .... 
Preparation: since this saIt is hygroscopic and cannot be dried without risk 
of decomposition, it is advisable to weigh out approximately 9 g, dissolve in 
water and make up the volume to one litre. Standardise by titration against 
0'1N silver nitrate solution. 

5. APPARATUS 

5.1 'Rotary shaker, 35-40 turns per minute. 

6. PREPARATION OF SAMPLE 

See Method 1. 

7. PROCEDURE 

7.1 Extraction 
Weigh to the nearest 0'001 g, 5 g of the prepared sample and place in a 
500 ml graduated flask and add 450 ml water. Mix for half an hour on the 
shaker (5.1); make up to 500 ml with distilled water, mix and filter into a 
beaker. 

7.2 DETERMINATION 

Take an aliquot part of the filtrate containing not more than '0·150 g. of 
chloride. If the sample taken is smaller than 50 ml. Wis necessary to make 
up the volume to 50 ml with distilled water. Add 5 mllO N nitric acid (4.2), 
20 ml indicator solution (4.3), and two drops ammonium thiocyanate 
standard solution (taken from a burette adjusted to zero). From a burette 
then add silver nitrate solution (4.4) until there is an excess of 2 to 5 m!. 
Add 5 ml nitrobenzene or 5 ml diethyl 'ether t4.1) and shake well to 
agglomerate the precipitate. Titrate the excess silver nitrate with 0'1N 
ammonium thiocyanate (4.5) until a red-brown colour appears which remains 
after the flask has been shaken .slightly. 
Note-Nitrobenzene or diethyl ether (especially the former) prevents the 
silver chloride from reacting with thiocyanate ions, thus a clear colour change 
is obtained. 

7..3 Blank test 
Make a blank test under the same conditions (omitting .only the sample) and 
allow for it when calculating the final result 

7.4 Control test 
Carry out the determination on an aliquot part of a freshly prepared sqlution 
of potassium chloride, containing 0·100 g as chloride. . 

8. EXPRESSION OF THE RESULT 

Express the result of the analysis as a percentage of chloride contained in 
the sample as it has been received for analysis. 
Calculation: calculate the percentage of chloride (Cl) with the fortnula: 

0·003546 X (VZ - Vcz) - (Va-Vca) X 100 
% cl =~~-----------------------------

M 
Where: 
Vz = number of millilitres of silver nitrate added 
V cz = number of mi1lilitres of silver nitrate used in the' blank test 
Va = number ~f mi1lilitres·of ammonium thiocyanate used for the titration 

of th~,sample, _ 
Vca = number of milIiIitres of ammonium thiocyanate used for the titration 

of the blank 
M = weight in grams .of the sample in aliquot volume taken for titration. 
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1 Sa. DETERMINATION OF FINENESS OF GRINDING-DRY ME1HOD 

1. S.COPE 

This method is for the determination of the finen~ss of grinding by the dry 
method. 

2.. FIELD OF APPLICATION 

All fertilisers in Group 2(a) of Section A, and Groups 1, 2 and 4 of Section B 
of the table in Schedule 1 of the Fertilisers Regulations (Northern Ireland) 1977 
for which requirements are given of fineness of grinding using 0·630 rom and 
0'160 mm sieves. 

3. PRINCIPLE 

By mechanical sieve shaking, the quantities of product with a granule size 
greater than 0·63 mm and those with a granule siz~ between 0'1~ mm and 0·63 rom 
are determined, and the percentage of fineness of grinding are calculated. 

4. ApPARATUS 

4.1 Mechanical sieve shaker. 
4.2 Sieves with apertures of 0·160 mm and 0·630 mm respectively of standard 

ranges (diameter 20 C]11, height 5 cm). 

S. PROCEDURE 

Weigh to the nearest O·OS g, SO gof the sample. Assemble the two sieves and 
the collecting container on the shaker (4.1), the sieve with the· Jarger apertures being 
placed on top. Place the sample for analysis on the top. Sieve for ten minu~es 
and remove the part collected on the bottom. Sieve again for one minute and 
check .that the amount collected on the bottom during this time is not more than 
2S0 mg. Repeat the process (for one minute each time) until the amount collected 
is less than 250 mg. Weigh the residual material on both sieves separately. 

6. EXPRESSION OF TIm REsULTS 

Percentage of material passing sieve of 0·630 rom apertures . 
= (SO - MJ X 2 

Percentage of material passing sieve of 0'160 rom apertures 
= [50 - (M, + M2)] X 2 

M, = weight in grams of residue on the sieve with 0·630 rom apertures 
M. = weight in grams of residue on the sieve with 0·160 rom apertures 

The results are to be rounded up to the nearest unit. 

ISh. DETERMINATION OF THE FINENESS OF GRINDING OF SOFT 
. NATURAL PHOSPHATES 

1. SCOPE 

This method is for' determining the fineness of grinding of soft natural 
phosphates. 

2. FIELD OF APPLICATION 

Soft natural phosphates. 

3. PRINCIPLE 

For samples of fine particle size, agglomeration may occur thus making dry 
sieving difficult. For this reason, wet sieving is normally used. 

4. REAGENTS 

Sodium hexametaphosphate solution, 1 g per 100 ml. 
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5. APPARATUS 

5.1 Sieves with apertures of 0·063 rom and 0·125 mm respectively of standard 
ranges (diameter 20 cm, height 5 cm) !lnd collecting containers. 

5.2 Glass funnel of 20 cm diameter mounted on a stand. 
5.3 Laboratory oven, 

6. PROCEDURE 

Wash both sides of the sieves with water and place the sieve with 0·125 rom 
apertures above the 0·063 mm sieve. 

Weigh to the nearest 0·05 g, 50 g of the prepared sample and place on the top 
sieve. Sieve under a small jet of cold water (tap water can be used) until the 
water is practically clear when it passes through. Care should be taken to ensure 
that the flow of water is such that the lower sieve never fills with water. When 
the residue on the top sieve seems to remain more or less constant, remove this 
sieve, and place in the meanwhile on a collecting container. 

Continue the wet sieving through the lower sieve for a few minutes, until the 
water passing through is nearly clear. Replace the 0,125 rom sieve over the 0·063 
rom sieve. Transfer any deposit from the collecting container to the top sieve 
and begin sieving again under a small jet of water until this water becomes almost 
clear once more. 

Quantitatiyely transfer each of the residues into a separate .250 ml beaker by 
. means of the funnel. Suspend each residue by filling the beakers with water. 
Allow to stand for about 1 nrinute and theh decant as much water as possible. 
Place the beakers in the oven (5.3) at 150°C for two hours. Allow them to cool, 
detach the residues with a brush and weigh them. 

7. EXPRESSION OF THE RESui:TS 

Percentage of material passing sieve of 0·125 rom apertures 
'. = (50 - M,) X 2 

Percent.age of material passing sieve of 0·063 rom apertures . 
. . == [50 - (M, + M2)] X 2 
M, = weight in grams of the residue on the 0·125 mm sieve 
M2 = weight in grams of' the residue on the 0·063 mm sieve 
The results are to be rounded up to the nearest unit. 

8. REMARK 

If tpepresence of lumps is observed after sieving the analysis should be 
carried out again in the following way: 
Slowly pour 50' g of the sample into a 1 litre flask containing 500 ml of the 
sodiulJl hexametaphosphate solution, stirring continuously. Stopper the flask 
and shake vigorously by hand to break up the lumps. Transfer the whole 
suspension into the top sieve and wash the flask thoroughly. Continue the 
analysis as described under paragraph 6.. . 
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KEy To FIGURE 1 

(a) A round-be>ttomed, long-necked flflsk of 1,000 ml capacity. 

823 

(b) Distillation tube with a splash head, connected to tbe condenser by means 
of a spherical joint (the spherical joint for the connection to the condenser 
may be replaced by an appropriate rubber connection). 

(c) Funnel with a teflon tap for the addition of sodium hydroxide (the tap may 
likewise be replaced by a rubber connection with a clip). 

(d) A six~bulb condenser with a spherical joint fitted with a glass extension 
tube. (The connection to the distillation tube may be effected by means of 
a rubber bung instead of a spherical joint). 

(e) A 500 mlflask in which the distillate is collected. 

The equipment is made. of borosilicate glass. 
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Figure 2 
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KEy To FIGURE 2 

(a) A rou:o.d-bottomed, short-necked flask of 1,000 ml.capacity with a spherical 
joint. . 

(b) Distillation tube with a splash head, fitted with spherical joints connected 
at the side to a funnel with a teflon tap for the addition of sodium 
hydroxide. 

(c) A six-bulb condenser with a spherical joint fitted with a glass extension 
tube .. 

(~ A 500 'hll flask in which the distillate is collected. 

The equipment is made of borosilicate glass. 
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KEY To FIGURE· 3 

(a) A round-bottomed, long-necked flask of 750 or 1,000 ml capacity with a 
bell mouth. 

(b) Distillation tube with a splash head and a spherical joint. 
(c) An elbow tube with a spherical joint and a drIP cone, (the connection to 

the distillation tube may be effected by means of a rubber tube instead of 
a spherical joint). . 

(d) A six-bulb condenser with a glass extension tube. 
(e) A 500 ml flask in which the distillate is collected. 

The equipment is made of borosilicate glass. 
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Figure 4 
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KEy To FIGURE 4 

829 

(a) A J;"oup.d-bottomed; long-necked flask of 1,000 ml capacity with a bell mouth. 
(b) Distillation tube with a splash head and a spherical joint, connected 

at the side to a funnel with a teflon tap for the addition of sodium 
hydroxide (a suit~ble rubber bung may be used instead of the spherical 
joint; the tap may be replaced by a ,rubber connection with an appropriate 
clip). 

(c) A six-l;mlb condenser with a spherjcal joint, fitted with a glass extension 
tube. (The connection to the distillation tube may be effected by means of 
a rubber bung insteaq. of a spherical joint). 

(d) A 500 ml flask for the collection of the distillate. 

The equipment is made of borosilicate glass. 
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KEy TO FIGURE 5 

8Sl' 

(a) A round-bottomed, iong-necked flask of 750 ml (1,000 ml) capacity with 
.a bell mouth. 

(b) Distillation tube with a plash head and a spherical joint. 
(c) Elbow tube with a spherical joint, and a drip cone (a suitable rubber 

cO}1nection may be used instead of the spherical joint). 
(d) A six-bulb con~enser with an extension tube mounted on a rubber bung 

holding a bubble trap, 
(e) A 750 ml receiving flask. 
(f) A bubble trap to prevent loss of a.mmonia. 

The equipment is made of borosilicate glass. 
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KEy TO FIGURE 6 

(a) Reaction vessel, 350·400 ml capacity. 
(b) Tube for introduction of air. 
(c) Delivery tube with splash head. 
(d) Conical flask, 300 ml capacity. 

833 
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KEy TO FIGURE 7 

(a) Separating funnel. 
(b) Bubble trap. 
(c) Conical flask, 300 ml capacity. 
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(a) Tray for flasks. 
(b) Tray support. 
(c) Heater. 

A.gticUlture 

'a 

(d) Stirrer. 

(e) Con""", tor ~e'f<r, 'lirrer and electdc lnO"", (f) Electric lllotor. 

No. 240 
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SCHEDULE 3 

FORM OF CERTIFICATE OF ANALYSIS' 

.(Se,ction~ 14A, 77(4), 78{3)aI).d 79(5); (6), (7) and (8) andRe~ulation '6) 

CERTIFICATE OF ANALYSIS OF FERTILISER(l) 

in the form prescribed by Schedule 3 of the Fertilisefs (Sampling and Analysis) 
Regulations (Northern Ireland)'1978~ , , ', , , .. ..," . .' 

I, the undersigned, agricultural analyst for the(2) , , " in 
pursuance of the provisions of section 79 of the Agdculture Act .1970, ,:part IV 
and regulatiop. 60f the Fertilisers (Sampli~g and Analysis) Regulations (Northern 
Ireland) 1978 hereby certify that I received on the' 'day of 

19 ,from(3)". ' one part of.a sample 
, for analysis; which was duly sealed and' fastened of(4) 

up andmarked(S) and was accompilniedby a(6) 
, "as follows:'-7-(7) 

" , ." .; 

and 'als'c): by~ ,signeq:statement.' t~at, the' samply w.as, taken ,in th~ prescribed 
manner; and that the said part has been analysed 1;>yme, or under my ,direction, 
~n4 l. declar.e the ;results, of .analy~is to Qe,lls follows: _(8) 

.. ' .. . .; ::: ~ '.. ',. : .. , ....... . "~ '. 

% 
Nitrogen(N) Total ........... . 

,Nitric nitrog~n, ,............. ' 
:,Arilrtl6niacal 'nitrogen, ::: ..... ', 
. UreiC nitrogen , ..... : .... ' ... ' 
: CYanamide nitrogen",. ,', , .... . 

PhOsphorus Pentoxide (r.O.) Total 
Soluble in water " ........... . 
Insoluble in water , .......... . 

'Soluble iIi aikaline ai:n.monium" 
:,dtrate<9> ". ~ •. , ......... ,. 

,:Solli1;>le in: ,2 % citric acid .•.... 
Soluble in 2 % formic acid .... 

'Soluble in neutral ammonium 
, citrate ",., ..• ' .' .. '. , ...... . 
, Soluble ,in neutral ammonium 
, ,citrate, and in water--, ..... :. 
;' Soluble ii:;t mineral acids , .. ' .. . 

Soluble in mineral acids (after 
, , deduction of. amount soluble 

iii' water) ".,' ~ ... , .• ' : . , .. 
Solllple oilly in minerai acids ... 

Potassium OJdde (K.O) Total ... . 
Soluble in water .', ......... ;..' 
¥agnesiritn Oxide (MgO) Total .. .. 
Soluble in'\vater ................ , 
Chlorine (Cl) ........ : ........... , 

Trace elemeiz~s' 

Bor6u (B) ,: " .... . 
, Cobalt (Co) .. , .. . 

CoPPer (Cu) .' .... . 
JIon (Fe) ...... .. 
'Magnesium (Mg) .. 
Mangap.ese (Mn) .. 
Molybdenum (Mo) 

% mg/kg 

Neutralising value expressed in terms of calcium oxide (CaD) ......... ,., .. % 
Amount that will pass through the prescribed sieve(,o) ................ % 
Names of Pesticides and herbicides found ................... ,: ............ . 
(11) 

and I am of the opinion that(1!2) 
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The analysis was made in accordance with the Fertilisers (Sampling and Analysis) 
Regulations (Northern Ireland) 1978. 

As witness my hand this day of ,19 
(Signature. and address of analyst) 

(1) Statements made in certificates ar~ to be confined to matters which are 
necessary to verify compliance with the Act. 

(2) Here insert the name of the local authority. 

(3) Here insert the name of the inspector who submitted the sample for 
analysis; and also the mode of transit, for example "by hand", "by regis
tered post", "by rail", as the case may be . 

. (4) Here insert the name or description applied to the material. 

(5) Here insert the distinguishing matk on the sample. 

(6) Here insert either "statutory statement"; "copy of statutory statement", 
"copy of particulars marked on the material" or "copy of particulars 
indicated by a mark applied to the material", or as the case may be. 

(7) Here insert the analytical particul~rs contained in the statutory statement, 
or particulars marked on or indicated by a mark applied to the material, or 
as the case may be. 

(8) Insert relevant results under the appropriate headings, i.e., percentage or 
milligrams per kilogram. 

(9) Here insert "Petermann" or "J oulie" according to the method used for the 
determination. 

(10) Insert the size of sieve used. 

(11) In the case of analysis of substances for which no anafytical method is 
prescribed in regulation 5 .and Schedule 2 here indicate the method used. 
If analysis cannot be carried out because no suitable method exists then 
the certificate should be noted accordingly. 

(12) Here enter information as fo11oWs:-
(a) whether the material was correctly named in accordance with the 

requirements of the Fertilisers Regulatioris(Northern Ireland) 1977 and 
whether it accords with the meaning corresponding to that name; and if 
not, in what respect. 

(b) if the composition of the material agrees with or differs by no more· than 
the limits of variation specified in the Fertilisers Regulations (Northern 
Ireland) 1977 frOm the statement of particulars contained i.n the statutory 
statement, OT the particulars marked on or indicated by a mark 
associated with the material, state that the particulars are correct within 
the limits of variation. 

(e) if the composition of the material differs by more than the limits of 
variation specified in the Fertilisers Regulations (Northern Ireland) 1977 
from the particulars contained in the statutory statement, OT the 
particulars marked on or indicated by a mark associated with the 
inaterial, state the difference between the amount found and the amount 
stated and that the difference is outside the limits of variation; and that 
the difference is to the prejudice of the purchaser, if such is believed to 
be the case. 

(These notes and the numbers referring to them are for guidance only and do 
not form part of, and need not appear on, the certificate). 
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EXPLANATORY NOTE 

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

839 

These regulatiops, made llnder Part IV of the Agriculture Act 1970 (as 
amended by Schedule 4E to the European Communities Act 1972), supersede, 
insofar as tlJ.ey apply to fertilisers, Regulations 3, 4, 14, 15 and 16 all:d Parts I, 
II and IV of Schedule 1 and Part I of-Schedule 8 of the Fertilisers and Feeding 
Stuffs Regulations (Northern Ireland) 1973, and Regulations 2(1), (6), (7), (8), 
(15), and (17) and 3(2) and Schedule 8 of the Fertilisers and Feeding Stuffs. 
(Arp.endmeJ1.t) Reg].llations (Northern Ireland) 1976, also made under Part IV 
of the Act. They~e :made after cQ.flsultatioi;J. with persons and organisations 
representing the interests concerned. 

The regulations prescribe a number of matters required by the Act of 1970 
to be prescribed for the purposes of Part IV of that Act and include pro
visions. implementing Directive 77 J535JEEC of the Commission (0, J, No. 
L.213 j 22.8.77) as respects the sampling and analysis of fertilisers. These 
Illatters inc,:lude.: -,.- . 

(a) the amounts. of fertilisers from which samples are to be. taken 
(regulation .2); 

(b) the manner of taking, dividing, marking, sealing and fastening of 
samples. (regulation 3 and Schedule 1); '. 

(c) the .methods of sending part of a sample (regulation 4); 
(d) the methods by which analyses are to be carried out (regulation 5 

and Schedule 2), and the form of certificate of analysis (regulation 
6 and Schedule 3); 

(e) a modification of the Act to provide for metrication (regulation 7); 
(f) . anamendmellt to the Fertilisers Regulations (Northern Ireland) 

1977 to provide for new operative dates as respects fertilisers in 
packages or containers. not exceecUng 25 kilograms or 10 litres, as 
appropriate, and to exempt containers. of liquid fertilisers of a 
capacity not exceeding 10 litres from the sealing requirements of 
those regulations (regulation 8); . 

(g) the revocation with effect from 1st June 1983 of the Fertilisers and 
Feeding Stuffs Regulations (Northern Ireland) 1973, as amended, 
insofar as they apply to the sampling and analysis. of fertilisers 
(regulatiop. 9). 

The principal changes from the regulations which have been superseded 
are·:---

(i) the regulations introduce a new sampling procedure for solid 
fertilisers. with more detailed sampling tables;' 

(li) there are additional methods of.analysis; 
(iii) mote information is required in the certificate of analysis and pro
. vision is made in the certificate for cases where no method of 

analysis is prescribed in the regulations. 

,"",' .' 
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