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The present paper describes one of the methods of attaining thig

objective.
Talking as a basis the principle of national control over the destpyg,
tion of chemical agents, it is necessary to bear in mind that: e“’

(a) chemical agents are destroyed by incineration or detoxificatigy,

(b) the planning of the destruction of chemical agents, as we
their removal from containers or warheads and collection in spe
receptacles, are regarded as preparatory operations which are un(Al
taken without the pm‘i‘.icipa.t:i011 of controllers; %

(¢) chemical agents are gransported to the place of destruction
special receptacles.

W ok W

The quantity of ¢hemical agents brought for destruction is d
mined by weighing them or by measuring their volume. Wher
volume 18 measured, the weight of liquid substance is calculated b
following formula:

where:
V =the volume, in Q=V-pm®,
—the density of the <ubstance, in g/em® or t/m?, and
Q=the quantity of the substance brought for destructions

The density of the chemical agent 18 determined in the la
Ior measuring the de ,use may be made of known densitoms
(float-type, pycenometric, piezometric and radioactive) W
likely to prove most cuitable for work with these substances,

The quantity of solid chemical agent camn be measured
manner, with minor differences only in the measurement of
bulk weight. _

On completion of the process of the destruction of tl
agent, the quantity of the agent remaining in the receptacl
measured. v

The quality of the chemical agent brought for destructi
mined by the content, in per cent, of the basic substances
q(%). The method of measuring this ean be illustrate
ples of quality testing for sarin and yperite.

For quality testing for sarin for example,

it is po_s_ﬁ
technique based on its ability to hy drolyze in an alkaling

control is effected by monitoring the consumption ©

sarin content 18 calculated by the following formulas

7,005 (@ Kxaon— b Kuc) -100
44
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A=dose,by,\\'.oight.,fin mg..
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Another possible technique is based on the reaction of sarin with
hydrogen peroxide in an alkaline medium, with iodometric monitorin o
of the consumption of hydrogen peroxide.

The sarin content is caleulated by the following formula :

3.502 (a—b) * Kxaps:04+ 5.100
2 A

7%

where: . : .
y a=the quantity 0,1 N of N,S.0, solution consumed for titration
of the control sample, in ml,

b=the quantity 0,1 N of Na,S;0; solution consumed lor titration
of the substance tested, in ml,

In quality testing for yperite, it is possible to make use of its reac-
fion with an aqueous solution of chloramine T. The control is effected
by monitoring the consumption of chloramine by the iodometric
method. The yperite content is determined by calibration curves, ob-
fained by titration of standard yperite solutions,

In terms of the main substance, the true quantity of the agent
oyed in one cycle is as follows:

Qu=(Q—Qren) 725 (m).

It is impossible to rule out the possibility that the chemical agent
fiought for destruction may be non-homogeneous in quality. In this

hen the substance is removed from the receptacle for destruc-
it is necessary to analyse at least three samples—one at the

aning of the destruction process, one in the middle and one at the

samples can be taken either directly from the receptacle with a
¢ from different layers of the chemical agent, or from the flow
e flow method” technique when the substance is being fed to the
iction facility.,

sample is used for determining the content of the basic
@ and the density. From the values lor the content of the
Ubstance and for the density, it is possible to calculate their
tilles 7 and 7 as follows:

- Q1+92+Qn

=
n

s and q, are the content, in per cent, of the basic substance

Second and n-th samples; and n is the number of samples

@ the quantity of the chemical agent de

: stroyed, in terms of
D5tance, would be :

Q=(Q~Quun) 735 (m).
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Quantitative data on the destruction of declared stocks of chemiqgg

weapons should be recorded in a ledger. The ledger might have, fg il i

example, the following entries:

Quantity of Quantity of Mean value Quantity
Type of chemical chemical of the of basic
chemical agent on agont content, of substance

agont to be arrival remaining the basic destroyed
estroyed (tons) (tons) substance (tong,

Q Qrem E (%) Que

Remm-k,

Total

The final stage of laboratory chemical analysis shall b
analysis of the extent of decomposition of the chemical a
destroyed. i

From the ledgers recording the quantities of substances des
at each facility, it is possible to determine whether the quant
the stocks of chemical weapons actually destroyed corresponds
declared stocks.

1t would seem that stocks of chemical weapons declared for
tion should be expressed in terms of the quantity by weight
basic substance. This will make it possible to exclude from the
tion records non-toxic elements present in the composition of ¢
agents destroyed.

Conclusion:

T ffective monitoring of the destruction of declared stocks o
cal weapons is feasible provided that preparatory work and ¢
analyses are undertaken, and that statistical records are kep
of the basic substance—of the quantity and quality of chem
destroyed.

International Security Assistance Act of 1977:
ment and Reprocessing Transfers [Extract], August @

22 USC 2420 Sec. 12. Chapter 3 of part 111 of the Fo!
Act of 1961 is amended by striking ©
inserting in lieu thereof the following

' p.L. 95-92, 95th Cong.; 91 Stat. 620-621. For Ao?gz; ig .
see ante, pp. 240-245; the President’s statement upon 8
post, pp. 483484,
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