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i“cwi' 20. REQUIREMENT AND/OR JUSTIFICATION
er for
suts wers The search for the most effective of the agents of the G seriemiis of great
importence, since they are characterized by rapidity of action, high toxicity,
and diffioculty of detection. They are more toxic by inhalation ‘then the other
avesti- known strioctly ®chemical® agents, and although nonvesicant, they are highly
in the toxic by sbsorptiem of liquid agent through the skin.
S WT Z1, BRIEF OF PROJECT AND OBJECTIVE
xral,
i the The gearch for the most effective agents in this series will be conducted
|l as followsz Analogs and compounds similar in structure will be synthesized for
toxicity evaluation by the Medical Division. On those agents warranting further
new study, research will be continued and lsboratory process development studies
-tg wers mede in order to develop methods of synthesis which are prasctical md suiteble
impr oved for pilot-plant use.
ation '
1 of Methods for the detection and estimation of these agents, previously &
“t for part of this project, will be reported under pro ject 4-08-03-02 in future.
s the :
Their physical constemts, corrosive effect on metals, and stebility in
storage and in the presence of moisture will be investigated as aids in select-
Wding ing the. best asgent for gtandardization. Work on physical constants will be re-
-y and ported ‘ynder project 4-08=03-0l end results obtained on corrosidn will be sub=-
mitted under project 4-98-14-0Cl.
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4-08~03-05 AGENTS QF THE G SERIBS

8. Results Prior to 1949: The German opinion on the over-all greater
effectiveness of GB over (A was confirmed on the basis of stability, toxicity
and volatility. GD and & were chosen for further study as possible improve-
ments on GB. A program for preparation of other GB enalogues was initiated.
The five step conversion process for GB production was developed to the point
of practicability. The aluminum chloride process, which shortens the route to
GB, was discovered bubt early results did not appear promising. The detection
and enelysis of G agents were brought to the stage of field usefulness and de-
velopment of continucus and avtomatic analyzers started.

b. 1949 Resultss The program for preparation of GB analogues was
continued =md compounds prepared for comprehensive toxicity tests, and for
determination of physical properties and stability (TCIR 455). The work wes
interrupted in mid-year to free personnel for work on the eluminum chloride
process.

Development of the five step process was continued. The pyrolysis re-
action mechanism (Step 2) was studied (TCR 16) and a continuous chlorination
(Step 3) invented (TCR 20). Development of the first four steps is now under
contract (Project 4-92-03-02). Intensive study of the aluminum chloride
process was started and data obtained for evaluation comparison with the con-
version (Step 5) process under contract (Project 4-92-03-02)}. Cooperative
work on Phase I studies of GB productim potential was completed. A con-
tinuous fifth step was operated in the process laboratory and its superiority
to batch production demonstrated.

Preliminary wo rk has been done on the infrared spectra of G-agents.
esults to date are insufficient to correlate toxicity and chemical md
physical properties. Two methods of detection were tested sgainst G-agents
and were found to provide more reg id detection tham present msthods, but
neither reaction is specific.

Observations indicated instability of some BG semples., A program hes been
initiated with the object of development of specification analyses insuring a.
steble grade of GB md/or effective stebilizers., Correlation with manu~
facturing modifications is the primary objective,

¢o 1950 Plans

(I)” Continue development snd study of the fifth step of the GB syn-
theais, extend the work tc GD end (H production md correlate process details
with product analysis and stebility.

(2) Continue development of the AlClz process unbil its valus is
proven and it is ready for industridl contract sould that prove desirsble,

(3) Determine the impurities in various GB lots and the mechenism
of the storage decomposition reactions as influenced by the amount ;v d nature
of the impurities. The objects will be to improve specification mmalysis,
correlate chemical and physical analyses with toxicity, and develop useful
stabilizers.,

(4) Resume the search, as opportunity offers, for more effective
agents of the G type.
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20. REQUIRBMENT AND/OR JUSTIFICATION

G-geries compounds are some of the most toxic compounds ever investigated
by the Chemical Corps. The higher toxicity and better stability of GB compared
to GR reguire that development emphasis be placed on GB.

21, BRIEF OF PROJECT AND OBJRCTIVE

The object of this project is to develop 2 manufacturing technique to-
gother with the necessary equipment and operating directives for designing
& plant capable of producing GB in the quentities necesseary fur use in
military operations, ; ' s
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4-92-03=-02 GB PLANT, PROCESS DEVELOPMENT

8, Results Prior to 1949: Based on a process developed in the

. laboratory, a pilot plant was built end operated step=-wise to produce

about 400 lb. of GB. During the operation of the pilot plant, minor
difficulties; chiefly pertaining to equipment corrosion, were encountered.

bo 194D Resultss The pilot plant was re=designed to eliminate the
diffioulties experienced in the early operation: Additional equipment wes o
prooured end the plant was modified to provide inereased capacity and to L_‘
allow the simultaneous operation of the several steps. Pilot plant produce

which the contractor undertoock to develop through the pilot plant stage
suitable processes for the first four steps of the GB process, and to

: ‘ain deta for the design of production plants. Work on this contract is
aus to be completed in February 1950, and is proceeding on schedule.

tion of the first'intermediate, dimethyl hydrogen phosphite, was made un- : e
necessary by the proourement of 10 tons of this material from industry. y
Conversion of this material to GB was begun in the pilot plant with appsrently : bly
satisfactory results. Sufficient GB was produced to meet the requirements 3 is
for field tests for the 1949 season. § app
i
A contract was exeouted with the Monsanto Chemicael Company, under ; T
3

4 new process has been developed through the laboratory stage by
which the first three steps of the original process was replaced by e single
Friedel-Crafts type (AlCls process) reaction. This new process appears to
offer the advantages of higher yield end simplified operation over the original
process. The Monsanto Chemical Company has acoepted & supplemental contract
to make a prospectus evaluation of the two processes to determine the advisg-
ability of conducting development work on the new process inﬁﬁ}aferenoe
to the original processes: - :

Co 1950 Plans

(1) Continue the operation of the Pilot plant and convert the
available supply of intermediates to GB. Obtain all necessary date for the
preparation of complete plant designs for Steps IV and V.

(2) Based on the work and recommendations of the contractor, and
results obtained at Army Chemical Center, determine the advisebility of
.conduoting pilot plant development of the aluminum chloride process to replace
the first three steps of the 5-step process.

ds Chenges in Date for JRDB Form lh: None.
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|[ 20- REQUIREMENT AND/OR JUSTIFICATION
No unit plant design exists for menufaqturing GB, one of the most
toxic compounds aveilable for use as 2 chemioal agento :
e 21. BRTEF OF PROJECT AND OBJRCTIVE
s T
The object of this project is to prepare a unit menufacturing plant
design for the GB prqcess, with ocapacity to produce GB in quantities suitable
for military operetiqns.
)jﬂcto

.Nol

22. JRDB{SN. FC
JRDB FORM 1A, 1 APR 1947

IC & P :
WDGRD=

UNCLASSIFIED

|

PAGE___OF.___PAGES




e '_wﬁ Mﬁ", _.LN':.:&

Fundss S0M
Prioritys 1-C

4-72~ GB UNIT PLANT DESIGN

8. Results Prior to 19493 Certain design data were obtained during
the preliminery operation of a GB pilot plant.

b. 1949 Resultss Extended operation of a GB pilot plant ylelded
additional design deta for all & steps of the GB process. The Monsanto
Chemiocal Company contracted to develop & suitable prooess for the first
four steps of the GB prooess and to obtain design data therefrom. A new
manufacturing process, in which the first three steps of the 6-step
process would be replaced by a single step, was investigated. Until a
decision can be made between the two processes, the preparation of designs
for a production plant will be limited to Steps IV and V, which will be
necessary in both processes. The execution of a Step IV design will
neocessarily be delayed until the completion of the Monsanto contract,
scheduled for Februery 1960, It is expected that required design data for
Step V will be available by September 1949 from the operation of the pilot
plant.

Go 1950 Plans

(1) Initiate the design of 2 unit GB plant, covering the
6th step of the process, with a capacity of 25 tons per day, as soon
as data therefore are available, and complete the design as soon as
practicable,

(2) Based on data obtained by the Monsento Chemiocal Company
under its contrect, end on data obtained in the operation of the Technical
Command pilot plant, initiete the design of a unit GB plant, covering the
4th step of the process end integrated with the other steps of the process.

ds  Changes in Data  for JRDB Form lAs None.




