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IREMENT AND/OR JUSTIFICATION
There is a requirement for the development of CW agents. Necessary steps

between research and the ultimate production from CmlC facilities are the
development of chemical process data; design, construction and operation of
pilot plants based on such procéss data; determination of process and
equipment design data through pilot plant operation.and the pilot production
of agents for field evaluation of agent and dissemination techniques. CDOG
ref. par. 1212a. ; .

g 21, BRIEF O JECT AND OBJECTIVE
12, Brief, (Applied Research) The object of this project is: Opera,tmn of a

chemical-process laboratory for the development of process data and
process-control techniques; design, construction and operation of pilot
plants to develop process and equipment design data and experimental
production of agents for field development and evaluation work,

b /-‘xpproach. The approach. taken in process and product develocpment is:

Determine in the process laboratory the physical and chemical
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or product.

characteristics of reactants and reactions leading to an end Procesg

(2) Select a sound technical and economical process for development,

(3) - Develop the controls necessary for sound technical and economic
processing.

(4) : Develop data for the design of piloting facilities.

(5) Design.and build piloting facilities for processing facilities.

(6) Operate pilot plants to develop and furnish complete processing
information,. engineering data and process products for use in -
further development.

g Albprojects and/or Tasks.

(1) Process Development Studies

V-Agent Pilot-Plant Studies

iscal Estimates.

Total. Army ' Proc & Prod Other Id_e'ntp Other ‘Agency
Period Estimate R&D- Funds Funds__ Army Funds Funds
FY55-57 . 3406M 2990M 415M - 1M(ORD) =0m
FY58 C1317M 936M 360M 10M(ORD) 11 (0&) =0
T 4723M 3926M 775M 22M =0=

Other Information. None.
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Aackground History and Progress.

) Background History.

/ This project prewously included subprojects 4-92-03-013-02, CW
Agent Process. Development; 4-92-03-013-03, CW Agent Filling
 Equipment Development; and 4-09-03-013.-04 Smokes &Incendiaries.
. CCTC Item 3388, dated 12 Dec 57, revised this project by continuing
subproject 4-09-03-013-02.as project 4-09~03-013. Work under
. 4-09-03-013-03 was continued as subproject 4-04-15-032-06 and
subproject 4-09-03-013 was suspended.

’ (a) - G Agents. In 1947 GB was selected as the G agent to be
produced for general field use, and the DMHP process was
also selected as the most satisfactory for the production of GB.
Based upon pilot-plant development, production facilities were
designed, constructed and operated.

Since 1951 several additional processes.for the production of
GB have been investigated. The process that offers the most
advantages is a high temperature method (HTM process) of
combining methane with phosphorous trichloride to form
dichlormethylphosphine.

' : %b)(3) :10 USC 130,(b)(2) HIGH
’ (b) gents
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(b)(3):10 USC 130,(b)(2) HIGH
, Process development work was begun both in these

Labora_tories and by Olin- Mathieson. Corporation under contract
DA-18-108-CML-6109. Process data developed by these
sources were applied to pilot-plant design as fast as available.

J A source of the organic phosphorus intermediate, dichlor-
methylphosphine, existed in the pilot plant built and operated
by Westvaco Chlor-Alkali Division, Food Machinery and

j Chemical Corporation under contracts DA-18-108-CML-5725
¢ and DA-18-108-CML-5726. This source proved to be limited
to 22, 500 1b. of the crude intermediate, which was purchased,
and purification equipment was built at these Laboratories to
further refine the material to a grade usable in the transester
process.

c ((2) Progress.

’ (a) Process Development Studies of V Agent.

/ (1) Dichlormethylphosphine. Process and pilot-plant
- development was done by Westvaco Chlor-Alkali Division
of Food Machinery Corporation under contracts
- DA-18-108-CML-5725 and DA~18-108-CML-5726 for the
HTM process. Pilot-plant development work kas been
completed; unit-plant design phase is incomplete.

& . (2) Step I. Investigation of the process variables was

continued in the process laboratory and under contract
DA-18-108-CML~6109 by Olin Mathieson Corporation.
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Emphasis and most of the work has been directed toward

‘the development of continuous process equipment and

process controls,

The related problems of process control and analytical

methods in this and in succeeding reaction steps are being
worked on by processing-laboratory personnel. The many
problems in these areas cannot be solved by effort of these
Laboratories alone in the time available. Assistance will
be obtained from industry under a contract, as described
below.

Step II. Investigation of the reactions in this step of the
process have been continued in the process laboratory on
both bench scale and prepilot-plant scale. The work has
generally l?een:done by a batch process and has been
directed specifically toward.a study of separation methods
for the reaction components and purification methods for
the transester end product. Here as in Step I, progress
will be accelerated by solution of the problems of process
control and analytical methods.

Step III. In this step of the process, sulfur is added to
transester followed by isomerization to produce VX. A
small-scale, 8 lb. per batch, process has been developed
to produce agent for munitions and dissemination )
development. Approximately 1000 1b. of agent has been so
‘produced for these purposes. The process work has
served as a basis for the design of the pilot-plant reactor
system.

Contract Proposal, Additional research and development
is urgently needed in the determination of physical and
chemical characteristics of reactants and reactions, in
analytical methods for both process- stream constituents
and intermediates. These are the first tasks proposed in
the contract, and will be followed by a task to develop
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process-control instrumentation design, Several
industrial firms, including chemical manufacturers and -
engineering organizations, have shown an interest in thig
proposed work. The scope for such a contract has beep
written and submitted for approval through U. S. Army
Chemical Genter Procurement Agency.

(b) . V-Agent Pilot-Plant Studies.

(1) Design. Design has been .completed on an HTM process
unit to produce and purify by distillation approximately
1000 1b. of dichlormethylphosphine every 24 hr. This unit
will produce material of approximately 95% purity as feed
stock for the V-agent pilot plant. - Design of the agent pilot
plant is complete. Changes in design are being made as
additional process information becomes available from the
process laboratory, or from operation of the pilot plant

“itself. ’

(2) Construction. Construction of the HTM unit is underway.

- Operation of this unit is scheduled for 4th Q FY 58,
Construction of Step I and.Step II pilot facilities have been
completed; completion of Step III is scheduled for 3rd Q
FY 58. ) .

(3) Operation.

:‘17

(2) [0)(2) HIGH

(_'f_i) SteE I Operatlon of this step in the pilot plant has
been. started; as designed it is continuous. Deposition
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of the solid ammonium chloride on reactor heat-transfer
surfaces has so far limited the continuity of operation
to 48 hr., or less, Purification equipment operated

satisfactorily. The material produced was shown, by
agsay at the process laboratory, to be satisfactory.

Other types of continuous reactors are being tried in the
gearch for an answer to the ammonium chloride

problem.

(c) Step II. Operation of this piloting equipment has been.
started. Some minor changes in design and
construction have been made to correct deficiencies
made apparent by the limited operation.

(é) Step III. Operation of this final step in.the process is

scheduled for the 3rd Q FY 58.

by contract and CWL effort, of basic

(1) Expedite the development,
analytical methods, and process

data in the areas of process data,
control.

Complete the construction of the HTM unit and Step IIT pilot
facilities. Completion of the HTM unit will permit operation of the
agent pilot plant unrestricted by inadequate supply of
dichlormethylphosphine. .

2) .

Continue operation of the agent pilot plant and complete process

development.

(3) -

(1) CWL Technical Memorandum 31-6, Agent 1701 - Comparison of the
Transester Process and a Water -Wash Process. for Production -

Preliminary Report, 21 January 1957.
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(2) CWL Technical Memorandum 31-15, Pneli'rniﬁa.ry Report on V'Agent.
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(4) CWL Technical Memorandum 31-23, Preliminary Report on V-Agent
Pilot Plant, Part 2: Step O Data Book,l March 1957,

(5) - CWL Technical Mgmorandum 31-24, Preliminary Report on V-Agent
Pilot Plant. Part 2: Step I Data Book, 1 April 1957,
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{(7) CWL Technical Memorandum 31-26, Reaction of ROH with
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