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1
|
EXPLANATORY NOTES
AGREEMENT
L. This NATO Standardization Agreement (STANAG) is promulgated by the Chairman MAS

under the authority vested in him by the NATO Military Committee.

2. No departure may be made from the agreement without consultation with the tasking
authority. Nations may prepose changes at any time to the tasking authority where t;hey will be
processed in the same manner as the original agreement.

3. Ratifying nations have agreed that national orders, manuals and instructions implementing this

STANAG will include a reference to the STANAG number for purposes of identification.

DEFINITIONS

4. Ratification is. "The declaration by which a natmn formally accepts the content of thls

Standardization Agreement".

5. Implementation is "The fulfilment by a nation of its obligations under this Standardization
Agreement”.
6. Reservation is "The stated qualification by a nation which describes that part of this

Standardization Agreement which it cannot implement or can implement only with limitations".

RATIFICATION, IMPLEMENTATION AND RESERVATIONS

7. Page (iii) gives the details of ratification and 1mp1ementatmn of this agreement. If no details
are shown it signifies that the nation has not yet notified the tasking authority of its intentions. Page
(iv) (and subsequent) gives details of reservations and proprietary rights that have been stated.
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Agreed English/French Text STANAG 4299

Annexes: A.
* B.
. C.

“D.

~ (Edition 1)

NAVY/ARMY/AIR

RATO STANDARDIZAIION AGREEMENT
SSTANAG!

SPECIFICATION AMMONIUM PERCHLORATE {NH4CLO04)
'FOR_DELIVERIES FROM ONE NATO NATION TO ANOTHER

Physical and Chemical Requirements for Type 1 NH,C104 for use in
Composite Rocket Propellants (Table 1)

Physical and Chemical Requiremeats for Type 2 NH,C10; for use in
High Explosives

Physical and Chemical Requirements for Type 3 NH,C104 for use in
Pyrotechnics '

Tests Procedures

_Related‘DocumentB: None

1

1. The aim of this agreement is to. ensure that ammonium perchlorate shall possess
properties which make it suitable for military use and to provide, within NATO,
an acceptable basis for the procuction and certification of ammonium perchlorate

for general use.

AGREEMENT

2. Partic1pat1ng nations agree that ammonium perchlorate Types 1, 2 and 3, proposed
for military use, shall meet the physical and chemical requ1rements of Table 1
{Annex A), Table II (Annex B) or Table 111 (Annex C) respectively. The test
procedures used to verify the requirements of Tables I, 11, and 1I1 are described

in Annex D, paragraphs 1 through 2],

3. The material shall be in the form of a white, free flowing powder complying with

the particle size and/or shape specified in the contract or order,
Unless the contract or order state otherwise the material shal) be free from

antl-cak1ng agents.
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GENERAL

This STANAG gives the detailed requirements for ammonium perchlorate, as described
for use in composite rocket propellants, high explosives, and pyrotechnics.

The purchaser shall specify the inclusion of an anti-caking agent

and the shape and particle size requirements for the ammonium perchlorate in |
his contract or order. For ammonium perchlorate cnnfaining-anti-cakiﬁg'agent.‘
the specification values {i.e., sulfated ash, pH, sodium, potassium, calcium,
and water insoluble, if the anti-caking agent is TCP) must pe adjusted upward
consistent with the percent of anti-caking agent permitted by the contract

or order.

A Yot shall consist of the total quantity of cross-blended material. For

" noncross-blended material a lot shall consist of the quantity produced in a

single batch, or when manufactured by a continuous process a lot shall consist

_ of the total quantity offered for acceptance at one time.

10.

A representative sample of each lot shall be selected for testing. A minimum
of two 150 gram random samples will be used. ' '

In paragraph 21, Annex D, a method is described for the determination of
tricalcium phosphate (TCP) which is used by some suppliers as an anti-caking

agent.

' The- requlrements for Iead and lead compOunds.n1trate. chromate, ether solubles,

Joss in weight, color, stah111ty, and grit may be waived at the discretlon of the'

purchaser.
Alternate analytica) methods consistent with the advances in technology and

subject to acceptance by the purchaser may also be used provided the results

can be shown to be equivalent to the specification method.

IMPLEMENTATION OF THE AGREEMENT

11. This STANAG is implemented when a nation has jssued the necessary orders/

instructions putting the contents of this agreement into effect.
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A-1 ANNEX A to
- - STANAG 4299

(Edition 1)

Table 1

Physical and Chemical Requirements for Type !

NH4C104' for Use in Composite Rocket Propellants

Requirements : Values (weioht percent)

Purity ' | ' T 299.0
_Chloride (as NH,C1) - < 0.1
Chlorate (as NH,C10,) ' < 0.02
‘Bromate (as NH,Br0,) < 0.004
Sulfated Ash £ 0.15
H,0-Insolubles < 0.03
Moisture; total < 0.05
Moisturev; surface < 0.02
pH ' ' > 4.3 <58
Sulfate (as (NHQ)ZSO4) ) < 0.20
Iron (as Fe203) : < 0.0035
Total Amount of Sodium, Potassium, and Calcium < 0.08

* Chromate (as K,Cr0,) | o < 0.015

* Nitrate (as NH4ﬁ03) . | < 0.001

* Total Amount of Lead and Lead Compounds £ 0.005

* Ether solubles . < 0.0l

* Loss in weight at 177 % ' < 0.04

* Color not darker than color

: ‘ of standard
* Grit (retained on a 63 um sieve) , < 0.01°
* G-rit (retained on a 250 um sieve) . | nil

solution colorless after

* ctability -
. ' 3 hours

* nmav be waived at the discretion of .the purchasér
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B-1 ' ANNEX B to
STANAG 4299
. (Edition 1)
13

Physical andVChemical Requirements for ije 2 NH4C104

for Use in High Explosives

Requirements

Values (weight percent)

Purity

Chioride (as NH,C1)

Chlorate {as NH4C103)

Bromate (as NH4BrO3f
" Sulfated Ash

HZO insoluble

Moisture; total

pH

Sulfate (as {NH,),50;)

Iron {as F3203) 
*nitrate (as 'NH4N03)
*Total Amount of Lead and Lead Compounds
*Gerit (retained on a 63 um sieve)
*Grit (retained on a 250 um sieve}

*Stability

299.5
< 0.01
<o0.01
< 0.005
< 0.25
< 0.05
< 0.05
> 4.5 <6.5
< 0.12
< 0.007
< 0.001
<0.03
< 0.01
nil

Solution colorless
after 3 hours

* May be waived at the discretion of the purchaser
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C-1 ANNEX C to

STANAG 4299
(Edition 1)
Table I}

Prysical and'ChEmical Requirements for Type 3 NH4C104

for Use in Pyrotechnics

Requirements

Stability

values (weight percent)
P-'ur'ity 3_99.5
~ Chloride (as NH,C)) < 0.2
* Chlorate (as NH,C10,) | < 0.01
Bromate (aerH4BrOé) :'0.005
Sulfated Ash < 0.25
H,0 insoluble < 0.05
Moisture; total 5_0.2
pH > 4.5 < 6.5
Sulfate (as (MHy),50,) . < 0.12
- Iron (as Fe,03) | | < 0.007
Nitrate (as NH4N03) < 0.001
Total Amount of Lead and Lead Compounds :_0.03
Grit (retained on a 63 um sieve) 5_0.01
Grit (retained on 2 250 ym sieve) | nil

solution colorless

after 3 hours

may be waived at the discretion of the purchaser
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D-1 " ANNEXDto
STANAG 4299
(Edition 1)

TEST PROCEDURES

1. o o Deternination of: Purity '

~ Principle of Determination

Formaldehyde polymerizes in the presence of NHG* ion to urotropine according
to the equation: ' ' :

. .
4 Ny + 6 CHy0-(CHa)gNy + 6 Hy0 + 4 H*

4
The hydrogen jons are titrated with alkali.

Weight of Sample

Nl-!‘4c104 = .0.5 9

Reagents
Formaldehyde solution GR (min. 37 %) stabilized with 10 % CH30H (ﬁ.a. Merck)

1:1in H20
Adjust the pH of the formaldehyde solution to a value of pH = £.5 using
0.1 N sodium hydroxide.

Test Apparatus

200 m1 stoppered Erlenmeyer flask
50 m1 burette
pH-Meter

Procedure

(in dried condition) in an Erienmeyer flask.

Weigh a sample of 0.5 g NHaC10,
Add 40 m1 formaldehyde

Add 40 ml H20 and prepare a water solution of the samp]e.
solution. Stopper the flask, shake vigorously, and allow to stand for 30
minutes. The solution is then titrated with 0.1 N sodium hydroxide to a
pH of 8.5 with the he]p of a pH-meter. A double determination is necessary
and the average is calculated and reported.
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ANNEX D to D-2
STANAG 4299

(Edition 1)

Calculation

Percentage'ﬂl-lacma =

F
A =
E
N

2 L] .

FxAxN

factor for NH,C10, = 1175

ml 0.1 N NaOH

weight of sample (g)
normality of NaOH

Determination of Chloride {;s NH4CI).

Principle of Determination

The determination is done by‘theIVOihard Method by precipitation with an
excess of silver nitrate (Agh0,) and retitration of unreacted AgNO,.

Reagents
0.1N Silvér nitrate

Iron (III) ammonium sulfate indicator.
(The_indicator solution consists of a cold sgturated solution of iron (II1)

 amonium sulfate; for example: 200 m} H,0, 110 g salt, 10 ml HNO5).
Nitrobenzene p.A (or reagent grade) ' :
n.1 1t Ammonium thiocyanate (HH,SCH)
Nitric acid 65 % diluted 1:1 with water.

Test Apparatus

" Beaker 250 ml
Magnetic stirrer
50 m) Burette

NATO UNCLASSIFIED
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D-3 ' ANNEX D to
STANAG 4299
(Edition 1)

Procedure

In a 250 m} beaker, dissolve 15 g of the. sample in 150 m) distilled water,
Under stirring add exactly 20 m1 of 0.1 N AgNO, solution,
Thereafter, add 5 ml of the indicator solution, 2 mi nitrobenzene. and 5 ml

H'gpa ..

The mixture is titrated to the endpoint (1ight brown) with ammonium thiocy&naté

solution. A biank determination should be carried out on the equivalent

amounts of reagents used in the test,
Calculation

Percentage Chioride as MH,C1 = F (Aa - Bb)
. E -
total amount of AgNO; solution (ml)
amount of 0.1 N NH,;SCN used (ml)

normality of Agu03

normality of fH,SCN

weight of sample'(g)

= factor for NH4C1 = 5.35

#

T Mmoo ® >
W

3. Determination of Chlorate (as NHQC103)

. Principle of Determinaticn

Reduction of NH4C303 and precipitation as AgCl,

Reagents

a) Iron{ID sulfate solution;
Dissoive 176 g Fe 1) sulfate in 400 ml of distilled water in a 1000 mi

stoppered volumetric flask. Add 500 ml of sulfuric acid (1:1) cautiously.
Allow to cool and fill up to the mark with distilled water. '
250 m1 are necessary for three determinations.
Filter the solution before use.

b) 10 £ Silver nitrate solution

¢) 65 % Nitric acid solution

NATO UNCLASSIFIED
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ANNEX D to D-4
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(Edition 1)

Procedure

Weigh accuratély 20 g of the sample into a 400 ml beaker,

Dissolve in 100 ml distilled water and add 10 ml of 210 % silver nitrate
solution. Filter throush a filter of medium porosity into a 600 ml beaker.
‘Wash with water very carefully, After the addition of 50 ml of iron (I) sulfate
solution to the filtrate cover the beaker and allow to boil on a hot plate for |
15 minutes. Remove the beaker from the hot plate and allow to cool for 15
minutes. Add 10 m] of nitric acid while stirring. Allow to boil an additional

5 minutes and cool to room temperature.

The solution is filtered through a glass filter crucible (Grade No. 4).
The precipitate is washed with dilute nitric acid and then with distilled

. water. Dry to constant weight in an oven at 1359C.
Cool in a desiccator and weigh.

~ Calculation |
Percentage Chlorate as AH,C103 = £ ; &

"B = weight of the precipitate (gf
E = weight of sample (9}
F = factor for NH4C103 = 70.8

4, Determination of Nitrate {as HH4NO4)

,Prtnc1p1e of Determination

Zinc metal and acetic acid are added to a so!ut1on of the sample.

Any nitrate present is reduced to nitrous acid, which s used to diazotize
sulphanilic acid. The diazo compound is then reacted with 1-naphthylamine-7-
sulphohic acid (Cleve’s acid) to form an azo compound, which is measured

colorimetrically,

Reagents

a) Sulphanilic acid solution: Add 30 ml of glacial (17M) acetic acid to 70 ml
of water and dissolve 1 g of sulphanilic acid in the mixture, warmed as

necessary.

NATO UNCLASSIFIED
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D-5 ANNEX D to
STANAG 4299
(Edition 1)

b) Cleve's acid solution: Dissolve 0.5 g of Cleve’s acid (1-naphthylamine-7-
sulphonic acid) in 120 mlofwater warming in a water bath. Filter and
cool the solution. Then add 30 ml of glacial (17M) acetic acid. Store in
a brown bottle. ‘ ' ' - ’

<) Standird_nitraté solution: Dissdlve.i.OO.g‘pf mﬁwoniuﬁ‘nitrate in distilled water.
in 2 100 m! graduated flask and i1l up to the mark with distilled water.

Transfer 1.0 m1 of the solution to 3 1 liter graduated flask and fill
.up to the mark with water, This‘so1ution must be freshly prepared.

1ml = 0.01 mg of NH,NO,
_ .= 0,001 % NHAN03 for 1 g of sample.

d) “"Nitrate free* ammonium perchlorate: "Laboratory reagent* grade ammonium
perchleorate, availzble from BDH Limited, or equivalent, has been found

suitable for this purpose.

Procedure

Dissolve 1 + 0.1 g of sample in 30 mi of water in a 50 ml Nessler tube.
Prepare working standards by dissolving 1 +0.19 of "nitrate-free" ammonihm
perchlordte in 30 ml of water in each of five similar Nessler tubes. Add,
each to a separate cylinder, 1, 2, 3, 4, and § ml of the standard nitrate
solution, then treat these and the sample solution in the same manner.

“EnSure that the temperatﬁre of the sb}utions'is below 15°C during the remainder
of the procecure. Add to each solution about C.1 g of zinc dust and 2 ml of -
glacial écetic acid, and mix thoroughly. Add 2.0 ml of the sulphanilic acid
solution and 2.0 ml of the Cleve's acid solution. Fill up to the mark with water,

mix thoroughly, and allow the solutions to stand for 15 minutcs.

Compare the jntensities of the color, if any, of the sample solution with those

of the standards.

Calculation

Percentage Nitrate as NH4N03 = p x 0.001

volume in ml.of the standard nitrate solution in the working

where n =
standard solution which matches the sample solution.

NATO UNCLASSIFIED
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ANNEX D to | D6

STANAG 4299
(Edition 1)
S. Determination'of Bromate {as Nﬁ48r03)

Principle of Determination

'thCIO4,is.disso}ved in distilled uater.‘Potassiﬁm iodide, diluted hydr&chloric
‘acid, and‘starch.ére-added.‘ﬂn equivalent of iodine is liberated and titrated -

‘with sodium thiosulfate solution.

Reagents

Hydrnchloric‘acid 1:4

Sodium thiosulfate solution 0.01 N
Potassium iodide 10 g/100 ml
Starch solution 1 g/100 ml H,0

Test Apparatus

Erlenmeyer f}ask 250 ml

Procedure

Weigh 20 g of the sample accurately to the nearest 0.01 g and place it in a 250 ml -
Erienmeyer flask. Add 150 ml of distilled water and dissolve by shaking. Add 0.5 ¢
5 ml of hydrochloric acid 1:4, and § ml1 of the starch so-

of potassium iodide,
ered flask and allowed to stand in darkness for one hour.

lution. Shake the stopp
Open the flask and wash the walls with distilled water.
‘The liberated iodine is titrated with 0.01 N sodium thiosulfate to the point
where the blue color disappears (3.0.017m1 burette reading).

A blank determination should be carried out on the equivalent amounts of reagents

used in the test.

. CaIculation

- (VI-VZ) x N x 2.43

Percent;ge Sromate as MﬂaBr{l3 {incl. NH4103)
.- £

normality of sodium thiosulfate solution
used sodium thiosulfate solution (ml)
used sodium thiosulfate solution for blank (ql)

‘= weight of sample (9)

- =
—
L] L}

m
L]
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D-7 ' ANNEX D to

STANAG 4299
(Edition 1)

6. ‘ Determination of Sulfated Ash

‘Sulfated ash shall be determined by the following method. Transfer 5.0 g of
dried f1ne1y ground sample to a prevxously dried’ and tared SIIica cruc1ble.

Cover. ‘Heat carefully with a Bunsen flame unt11 decompositlon occurs. Contlnue S

the ignition of small increments until the entire sample has decomposed and
the volatile salts have been driven off. Allow the crucible to cool.

Add 3 ml of concentrated sulfuric acid, heat again, and complete the vo]atil-
izationof sulfuric acid at a dull red heat. Cool in 2 desiccator and we1gh.
Calculate the percentage of sulfated ash in the specimen as sodium sulfate

by the following formula:

‘Percentage ash = ,!Lf-igg

W = weight of residue (g)
E = weight of sample (g)

(The material from the sulfated ash determination‘should be retained for the

determination of iron)

7. ' Determination of Water Insolubles

D1ssolve 25 g of the sample in 175 ml of distilled water and filter the solutlon

through a tared crucible of fine porosity (Grade No. 4). Wash with d1st1lled
water, dry for 1.5 hours at 105 °C, cool, and weigh, Calculate the percentage

of water insolubles as follows:

. W x 100
Percentage water insglubles = .
W = weight of residue (g)
E = weight of sample (g}
8. Determinatioh of Total Moisture

Total moisture shall be determined in accordance with ASTM £ 203-75, or
equivalent, using 1:3 methanol/pyridine as the carrier.

NATO UNCLASSIFIED
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ANNEX D to D-8
STANAG 4299 ‘
(Edition 1)

9, * Determination of Surface Moisture

Surface moisture shall be determined in accordance with ASTM £ 203- -75, or
'equlvalent §f a direct titrationis used, or ASTM D 1348-61, or equiva]ent,
if a back titratwun method is used. In either case a 1:1 methancl/toluene
mixture shall be used - as the carrier solution,

10. ‘ Determination of pH

Add 50 m] of hot, freshlyfboi1ed distilled water to 20.0 g of sample, Stir

and cocl to room temperature (20 to 2.5°C) and allow the precipitate to settle.
| During the cooling period cover the beaker and introduce dry Coz-_free nitrogen gas.
Yieasure the pH on a suitable potentiometer having glass calomel electrodes.

11. " Determination of Chromate (as KaCr0a)

Dissolve 1 g of sample weighed to the nearest 0.1 mg in approximately 95 m) of

water, filter, and dilute filtrate in a Nessler tube to 100.0 ml. Add 3.0 ml

of a solution containing one part concentrated sulfuric acid and five parts .

water, Mix, Add 1.0 m! of 0.25 ¥ diphenyl carbazide solution in alcohol and
 mix. Prepare a blank in the same manner -and add standard (0.0004 g/ml1) potassium
" chromate solution until the color matches that of the sample solution. Calculate

the nercentage of chromates in the spacimen as potassium chromate by the

following formula:

. 0.04 A
Percentage Chromate as K,Cr0, -

where
A = volume of standard potassium chromate solution added .to blank (ml)

W = weight of sample (g)

NATO UNCLASSIFIED
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D-9 ' ANNEX D to
: STANAG 4299
(Edition 1)

12. " Determination of Sulfate ({as (NHg);SO4)

) Procedure

Dlssolve 10 g + 0 1 g of sample in disti!led water in a 400 mI beaker. Add

2 ml of concentrated hydrochloric acid, and heat to ho111ng. Add slowly

10 m} of barium chloride solution {100 g/liter), stirring contznuously

during the addition. Place the beaker and contents in a boiling water bath
‘to digest for about 30 minutes, then allow to stand overnight. Filter off any
precipitate on a sintered alass crucible (Grade No. 4) and wash thoroughly
with water. Dry in an oven at 120 + 2 °C for one hour. Cool in a desiccator

and ueigh;

" calculation

Percentage Sulfate as (NH4)2504 = (W, - Hl)'x 5;55

W, = sintered glass crucible
W, = sintered glass crucible and precipitate
13. Determination of Iron (as Fe203)

- Reagents

' ‘Hydrochloric acid, concentrated, American Chemical

Society (ACS) reagent or equivalent

Nitric acid, concentrated, ACS reagent or equivalent

sulfuric acid, concentrated, ACS reagent or egquivalent
Ammonium thiocyanate, 1 % solution of ACS reagent or equivalent

. 1ron wire, ACS reagent or eguivalent
Potassium permanganate (KMnOa) 1 % solution of ACS

reagent or equivalent

Aggaratus
50 ml1 Nessler tubes

NATO UNCLASSIFIED
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- (Edition 1)

. Weigh accurately 0.07 g of'hright.iron wire., {An equivalent weight of any

other recognized primary standard, with aqpropriately modified preparation
procedure, may be substituted for the iron wire standard). ' :

Dissolve-the iron wire in 5 ml of concentrated hydrochloric acid. Transfer

_:the solution to a1l liter volumetric flask and dilute to volume. This is the

standard solution. To the ash_from the sulfated ash procedure, as specified

in 6., add 1 m] of concentrated hydrochloric acid and 1 ml of concentrated

pitric acid, Transfer to a 50 al beaker with a minimum of distilled water and

boil to dryness on a hot plate. Moisten the residue with 2 drops of concentrated
hydrochloric acid, and wash with qistiITed water into a 100 ml glass-stoppered
volymetric flask. For Type 1 NH4CID4 (Table I)_accurately transfer a 1.75 ml
portion of the standard solution to a second 100 m1 glass-stoppered volumetric
flask. For Type 2 and 3 NH,C10, (Tabtes II and II1} a 3.5 ml portion'shall‘be
transferred. Add 2.0 mt of concentrated sulfuric acid, 2 drops of potassium
permanganate solution, and 10 m1 of 1 %X ammonium thiocyanate solution to each flask.
Dilute to volume, mix well, and transfer to 50 m) Nessler tubes. The sample shall

be no darker than the standard.

i4. getermination of Sodium, Potassium, and Calcium by Flame Spectrophotometfy

Preparation of reagents

Quantitatively transfer 1.9066 g of potassium chioride, 2.5416 g of sodium

chloride and 2.7692 g of calcium chloride into separate 1 liter volumetric

flasks containing approximately 250 ml of water. Swirl to dissolve the salt
and dilute to volume with water. €ach soiution contains 1 mg/ml of cation. '
From these stock solutions transfer aliquots to other volumetric flasks and
dilute with water so that a least four standard solutions are prepared in the
range 0.005 to 0.03 mg/ml for the potassium ion, 0.001 to 0.005 mg/m! for the
sodium ion, and 0.008 to 0.04 mg/ml for the calcium ion,

Preparation of standard curves

Determine the net emission in terms of percentage of transmittance of the standard

solutions by flame photometry using a wavelength of 766.5 nanometers (nm) for the
potassium ion, 589 nm for the sodium fon and 422.7 nm for. the calcium ton. The
minimum practical stit-width should be used. Prepare 2 graph either by plotting

NATO UNCLASSIFIED
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_absorbance versus concentration on linear coorcinates Or percentage of transmittance
versus concentration on semilog coordinates. Fit a straight line to the points

Analysis of sample

"Quaptitatively tfansfer 4.0 g of sample, weighed to the ﬁearest‘mg, into a
100 mi volumetric flask. Dissolve in distilled water and dilute to volume,
Determine by plotting the percentage of transmittance of each standard so-
lution and the sample solution. Read the concentration of the sample directly
from the standard curve. ' ‘

Calculation

Calculate the potassium, sodium,and.caicium content as follows:
RK * RNa

. ’ + R
Percentage of potassium, sodium, and calcium = 10 x o Ca..

where

n

Rg = potassium concentration as read from standard curve (mg/ml)
R = sodium concentration as read from standard curve (mg/ml)

Na
RCa calcium concentration as read from standard curve (mg/ml})

W = weight of sample (9)

15. Determination of Ether Solubles as Organic Material

5+0,19 of . the sample into an extraction thimble of a Soxhlet ex-

' Extract with 100 mi of anhydrous ethyl ether for 2 hours.

a tared Vycbr dish and evaporate to dryness on a water
1 of ether. The increase in weight minus

" Transfer 2
traction apparatus.
Transfer the ether extract to
bath. Run a blank determination on 100 m
the weight of the blank js calculated as organic material as follows:

Percentage of ether so]uble5==(F‘3! x 100

W = increase in weight (g)

8 = weight of bMnk (g

E = weight of sample (g}

16. Determination of Loss in Weight at 177 oc

Transfer a 10 g portion of the sample, weighed to the nearest 0.1 mg, to a tared
ity convection oven and allow

wide-form moisture dish and weigh, Place in a grav

to remain for 2 hours at 177° + 2 Oc. Cool in a desiccator and weigh.

Calculate the percentace of volatile matter as follows:
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i ¥, - W,) 100 °
Percentage of volatile matter : -(l—s_g.).._.

where
S Wy e weight of dish plus sample (g)

W, = weight of dish plus sample after heating {g)
S = weight of sample (g) |

17. ‘ Determination _of Color

Dissolve a 10 g portion of sample in 100 m) of water and transfer 100 ml of
solution to a Nessler tube. Compare with a standard containing 0.005 g of
potassium chromate per liter. The sample shall be no darker than the standard.

18. | Determination of Grit

Definition

6rit is defined as inorganic matter insoluble in aqua regia and retained on the
63 micron and 250 micron sieves as described below,

- Apparatus

Sieves 50 mm in diameter, aperture sizes 63 micrbn and 250 micron.

Procedure

" Transfer 50 + 0.5 g of the sample to 3 600 m) beaker and add 200 ml of hot water.
Stir for 2-3 minutes, allow undissolved colids to settle, and decant the solution
carefully through a No. 42 Whatman filter paper. Repeat the operation with further
200 m1 portions of hot water until no further solids dissolve. .

Transfer the undissolved solids te the filter paper, wash thoroughly with hot
water, and transfer the paper and contents to a 30 ml procelain crucible. Dry
the crucible and fts centents in an oven at 103‘1 29¢, then ignite at about

700°C for 30 minutes.
After cooling add 10 ml of 2qua refia and boil gently
10 minutes. Cool. Add 20 m1 of water, and filter throug

in 2 fume cupbcard for
+ a 7 cm No. 42 Whatman
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filter paper, transferring the undissolved solids to the paper. Wash thoroughly
with water, and dry. Ignite in the same crucible as previously described,

Allow to cool, initiplly in air, finally in a desiccator, then transfer the
re;idue to the 63 micron sieve, and brush lightly. Heigﬁ the material re-

tained (W). _ - . o - .

Transfer the retajned material to the 250 micron sieve, brush lightly, and record
the number and nature of any particles retained. ' o

Calculation and reporting

Grit retained on & 63 micron sieve, percentage = 2 W,

Report the number and nature of particles retained on the 250 micron sieve.

19.° | " Determination of Stability

For the determination of thermal stability transfer four 10 g portions of the
sample to aluminiumweighing dishes of 60 mm diameter which have previously been
heated to approximately 200 Oc and cooled, Place on shelf located 10 om from top
of gravity;convectinh oven. Maintain oven temperature at 177°C + 20C. Remove

one sample from the oven after 2 hours and an additional sample every hour there-
after. Cool the sample in a desiccator for 20 to 30 minutes. Add approximately

5 g of cooled sample to a mixture of 100 mi distilled water, 0.5 g granular
starch solution. Stir to dissolve the

hall remain almost colorless. Immediate
Repeat the procedure

potassium iodide, and 5 ml-of 0.2 %
ammon i um perch1orate. The solution s
appearance of violet or blue color indicates decomposition.

for each sample removed from the oven.

20. Determination of Lead

Princip]é of Determination

s treated with 2N hydrochloric acid to convert the lead and Jead

H of the solution is adjusted to 5-7, and
rically as the sulfide by comparison with

The sample i
compounds to the chloride. The p

the lead is estimated turbidimet
known standards. '
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Reagents

_ 2. Standard lead solution: Dissolve 1.598 g of lead nitrate in water to make
1 liter of ‘solution, . Transfer 5.0. mi of this solution to 2 250 ml graduated :

" flask and make up to the mark with water,

1ml = 0.00002 g of lead
= 0,01 £ lead on 0.2 g of sample,

b. Ammonium hydroxide solution: Dilute one volume of concentrated amonia
solution (18N) with three volumes of water.

¢. Ammonium acetate solution: Dissolve 10 g Gf anmonium acetate in water to
make 10C m1 of solution. | ‘

d. Ammonium citrate solution: Dissolve 10 g of ammonijum citrate in water to
make 100 m1 of solution.

e. Potassium cyanide sélution: Dissoive 1 g of potassium cyanide in water
to make 10 ml of solution. CAUTION toxic material

f. Sodium sulfide solution: Dissolve 1 g of sodium sulfice in water to
make 10 m! of solution. This solution should be freshly prepared for

each series of determinations.

Procedure

Transfer 10 * 0.1 g of the sample to 2 400 ml beaker, add 100 ml of approxi-
mately 2N hydrochlor\c acid, and warm on a water bath until solution of the
- sample is complete. Slowly add anhydrous sodium carbonate, while stirring,
until a pH of 5-7 is attained (measured by test papers}. If excess carbonate
is added, neutralize with hydrochloric acid. Transfer the solution to 2

250 mi graduated flask and make up to the mark with water.

Transfer 5.0 ml of the solution to a 50 m! Nessler tube.
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Carry out the following procedure in & fume cupboard. Using a measuring
cylinder, add the following reagents in the crder glven Mix thoroughly
after each addltlon.

‘a. . 10 ml of fhe-ammonium’acetate solution,

b. 5 ml of the ammonium citrate solstion, .
c. 2 ml of the amonium hydroxide solution,

d. 1ml of the potaSsium cyanide solution, CAUTION toxic material

e. Water to make the volume of the solution up to the 50 ml mark,

f. 2 drops (approximately 0.1 ml) of the sddium sulfide solution.

- Mix thoroughly. and compare the resultant color with that produced in

Nessler tubes containing 0.5, 1.0, 2.0 and 3.0 mi respectlvely of standard -
Jead solution, treated in the same way and at the same time. These solutions
are equivalent to 0.005, 0.01, 0.02, 0.03 % lead respectively in the sample.

Report the percentage lead in the sample as indicated by comparison with the

standards.

21. , Determination of Tricalcium Phosphate (TCP)

Princip1e‘of Determination

Determination of absorbance of the sample solution and reference from the

calibration curve (Atomlc Absorption Spectroscopy (ASS))

Reacents
— i ——

Potassium nitrate p.a.
Water soluble calcium salt p.a. (Caco )

Hydrochloric acid {conc.)
Nitrous oxide gas
Acetylene gas
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ﬁggaratus

Atomic absorption spectrophotometer
yavelength (mm): 422.7 ‘

" preparation of calibration curve . ,
Calcium 500 micrograms/ml stock solution: To 1.249 grams (weigh to four

significant figures) of primary calcium carbonate (CaCDa) add 50 ml of
distilled water. Add drop-wise a minimum volume of HCl (approximately 10 ml)
to effect complete solution of the CaCO;. Dilute to 1 liter with distilled
water. Dilute this stock solution to obtain 1, 2, and 4 mg/liter solutions.

Procedure ' ‘
Dissolve 7 to 8 g of sample in distilled water

flask. Add 1 m1 of HC1 (1:2) and 56.12 g of KNO,
ried out at the wavelength given under sec

sing a 1 liter volumetric
and 111 up to the mark.

Measurements are car

Calculaiion
mg Ca x 2.58 x 100
E

percentage TCP =

mg Ca = measured (2 concentration
2.68 = factor for calculation of Ca to TCP

3 csample weight (mg)

L1}
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