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DEPARTMENT OF THE ARMY

UNITED STATES ARMY INTELLIGENCE AND SECURITY COMMAND
FREEDOM OF INFORMATION/PRIVACY OFFICE
FORT GEORGE G. MEADE, MARYLAND 20755-5995

REPLY TO
ATTENTION OF:

Freedom of Information/ 1 0 JUN 2013
Privacy Office

This is in further response to your Freedom of Information Act (FOIA) request of October 23,
2008, and supplements our electronic message of May 12, 2010.

Coordination has been completed with another element of our command and other government
agencies and records returned to this office for our review and direct response to you. We have
reviewed the records and determined the records are partially releaseable to you. A copy of the
records are enclosed for your use.

We have completed a mandatory declassification review in accordance with Executive Order
(EO) 13526. As a result of our review information has been sanitized and 4 pages have been
withheld in their entirety as the information is currently and properly classified TOP SECRET,
SECRET and CONFIDENTIAL according to Sections 1.2(a)(1), 1.2(a)(2), 1.2(a)(3) and 1.4(c)
of EO 13526. This information is exempt from the public disclosure provisions of the FOIA
pursuant to Title 5 U.S. Code 552 (b)(1). It is not possible to reasonably segregate meaningful
portions of the withheld pages for release. The records are enclosed for your use. A brief
explanation of the applicable sections follows:

Section 1.2(a)(1) of EO 13526, provides that information shall be classified TOP
SECRET if its unauthorized disclosure reasonably could be expected to cause
exceptionally grave damage to the national security.

Section 1.2(a)(2) of EO 13526, provides that information shall be classified SECRET
if its unauthorized disclosure reasonably could be expected to cause serious damage
to the national security.

Section 1.2(a)(3) of EO 13526, provides that information shall be classified CONFIDENTIAL
if its unauthorized disclosure reasonably could be expected to cause serious damage to the
national security.

Section 1.4(c) of EO 13526, provides that information pertaining to intelligence activities,
intelligence sources or methods, and cryptologic information shall be considered for
classification protection.



In addition, information has been sanitized from the records and 4 pages have been withheld in
their entirety as the release of the information would reveal sensitive intelligence methods. This
information is exempt from public disclosure pursuant to Title 5 U.S. Code 552 (b)(7)(E) of the
FOIA. The significant and legitimate governmental purpose to be served by withholding is that a
viable and effective intelligence investigative capability is dependent upon protection of
sensitive investigative methodologies. It is not possible to reasonably segregate meaningful
portions of the withheld pages for release.

The withholding of the information described above is a partial denial of your request. This
denial 1s made on behalf of Major General Stephen G. Fogarty, the Commanding General, U.S.
Army Intelligence and Security Command, who is the Initial Denial Authority for Army
intelligence investigative and security records under the FOIA. You have the right to appeal this
decision to the Secretary of the Army. Your appeal must be postmarked no later than 60
calendar days from the date of this letter. After the 60-day period, the case may be considered
closed; however, such closure does not preclude you from filing litigation in the courts. You
should state the basis of your disagreement with the response and provide justification for a
reconsideration of the denial. An appeal may not serve as a request for additional or new
information. An appeal may only address information denied in this response. Your appeal is to
be made to this office, for forwarding, as appropriate to the Secretary of the Army, Office of the
General Counsel.

Coordination has been completed and we have been informed by the Central Intelligence
Agency (CIA) that information is exempt from public disclosure pursuant to Title 5 U.S. Code
552 (b)(1) and (b)(3) of the FOIA.

The withholding of the information by the CIA constitutes a denial of your request and you
have the right to appeal this decision to the Agency Release Panel within 45 days from the date
of this letter. If you decide to file an appeal, it should be forwarded to this office and we will
coordinate with the CIA on your behalf. Please cite CIA #F-2010-01292/Army #57F-09
assigned to your request so that it may be easily identified.

Coordination has been completed and we have been informed by the Defense Intelligence
Agency (DIA) that their information is exempt from public disclosure pursuant to Title 5 U.S.
Code § 552 (b)(1), (b)(2) (b)(3) and (b)(4) of the Freedom of Information Act and Executive
Order (EO) 13,526 § 1.4 (c¢) (d) and (h). The statute invoked under Title 5 U.S. Code 552 (b)(3)
is 10 U.S.C. §424, which allows for the protection of organizational and personnel information
for DIA.



The withholding of the information by the DIA constitutes a partial denial of your request and
you have the right to appeal this decision directly to the DIA. If you decide to file an appeal, it
should be forwarded to the Director, Defense Intelligence Agency, ATTN: DAN-1A-FOIA,
Washington, DC 20340-5100. Please cite MDR #0155-2010 assigned to your request so that it
may be easily identified.

You have received all Army intelligence investigative records pertaining to this request.

There are no assessable FOIA fees.

If you have any questions regarding this action, feel free to contact this office at 1-866-548-
5651, or email the INSCOM FOIA office at: INSCOM_FOIA_ServiceCenter@mi.army.mil and
refer to case #57F-09.

Sincerely,

L@’L&J
Brad S. Dorris
Director

Freedom of Information/Privacy Office
Investigative Records Repository

Enclosure
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"NOTICE

Lobséleaf binders have been ordered for this publication and will be
furnished to the recipients in the near future.
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DST-1620H-C18-77—CHG 3
4 March 1581

, (U) This publication i3 .intended  for use by planners on the various
Department of Defense and Department of the Army‘ staffs, arms-contrnl
negotiators, and other military and civilian cheailcal warfare experts in the

/Q Federal Government.

(oY1)

- ‘ (U) Appropriate naterial was derived from both foreign and domestic
sources, clagssified a3z well as. unclassified. Available sources Included
handbooks, manuals, textbooks, periodicals, sclentific reports from US .and
foreign research installations, as well as reports from and studies by the

/é( intelligence community.

(oY1)

(U) This thandbook 1s ©Ddeing disseminated devold of Dbibliographic
material to facilitate wider distribution. A. compiled bibliography has been
prepared separately and can be made avallable to authorized ctecipients upon
request . to. the . Commander, US Army Foreign Science =znd Technology Center,
220 Seventh Street. NE., Charlottesville, VA 22301 (ATIN: DRXST-PO).
Unannotated material in the text generally was obtained from the original
document, Handbook .of Chemical Warfare Information (S-NOFORN), dated June

1970, prepared by the US Navy.




DST-1620H-018-77—CHG 3

4 March 1981 o V ' . - : l

(U) The Foreign Inteiligence Officer and sclentific personnel of the US
Army research laboratories and rtechnical directorates at Edgewood Arsenal
have contributed substantially to the accuracy of this: study as the result of '
their review of the subject matter and their subsequent recommendations.

* ‘(U) A star 1in the left margin indicates that the adjacent paragraph
contains significant new or revised information since the last edition of
this study. A star preceding a zable or figure caption indicates either that
the table or figure is new or that it has been changed in some respect.

(U) - Constructive criticisms, comments, or. sﬁgges;ed " changes are
encouraged and should be forwarded to the Defease Intelligence Agency,
Washington, DC 20301 (ATTN: DT). : N

The original pages of this product were published before
the iInternational gystem of wunits (Le Systeme Inter-
national d'Uuites) (SI) was adopted for use throughout
‘the Department of Defense. The SI system (as described
in the American Society for Testing and Materials
Standard Metric Practice Guide, E 380-74) has been used,
however, in recent amendments to the basic product and
‘will be used in all. future amendments tc facilitate
conversion to metric units of measure. : '




UNcLAssamD |

LIST OF EFFECTIVE PAGES

DST-1620H-018-77~CHG 4
) 31 January 1983

Section VI sseeriocesssesen

173 thru 189 (Reverse Blank)

v

UNCLASSIFIED

SUBJECT MATTER PAGE NUMBERS DATE
. Title TARGE ..euseecscsssssn None 31 January 1983
Pref8ce ecavesvesenwrovcesess 111 and iv 4 March 1981
List of Effective Pages ... v thru vi.i (Reverse Blank) January 1983
Record of Changes ..«.s-.»s.. vii (Reverse BRlank) Original
Table of ‘CoﬂtentS’ IR NN ix thm xiv-z - ———————
ix and x June 1977
xi thru xiv - January 1983
) . xiv.l and xiv.2 4 March 1981 -
SUMMATY ssesesanssrerssncsss Xv and xvi ’ Original
‘Section I c.cesevssvecessss 1 thru 64 | mem————
’ 1 thru 2.2 4 March 1981 |
3 thru 10 ~ Original
11 and 12 June 1977
13 and 14 . Criginal
15 and 16 June 1977
17 and 18 4 March.1981
19 and 20 Original
21 and 22 " June 1977
23 thru 28 Original
29 and 30 June 1977
. 31 thru 46 Original
47 thru 50 - June 1977
"51 thru 54. 4 March 1981
55 thru 58 June 1977
) o 539 thru 64 - Original
Section IT eessvensonvennsn 65 thru 106 ——————— = -
65 thru 68 Original
69 June 1977
70 thru 72 Original
73 » June 1977
74 Original
75" June. 1977
76 thra. 102 Original"
103 e June 1977
. , 104 thru 106 Original
Section III «eeesvsasesesss 107 thru 122 Original
Section IV .eececscssscnnes, 123 thru 146 Original
Section V eeeeesesseanssses 147 thru 171 (Reverse Blank) e
S : 147 thru 150 original
151 . June 1977
152 thru 171 (Reverse Blank) Original

Original




DST-1620H-018-77<CHG &

31 January 1983

 UNCLASSIFIED

. Appendix I ceeerrecscsanten

Appendix IX ceoverccnccnnen

Appendix ITI eec-s.

Appendix IV ceeeversaseseane

356.7 and 356.8
356.9 thru 356.12

356.13 thru 356.15 (Reverse Blank) 4 March 1981

357 and 358

359 and 360

361 thru 366

I-1 thru I-10
I-1 and I-2

1-2:1 and 1-2.2
I-3 thru I~10
¥1I-1 thru II-12
III-1 thru III-20

" IV-1 thru IV-24

IV~-1 thru IV-4
IV-5 and IV-6
IvV-7 and IV-8 -
iv-9

IV-10 thru IV-15
v-16

vi

- UNCLASSIFIED

722 1

SUBJECT MATTER - PAGE NUMBERS DATE
Section VII e¢-veeveaccscwsss 191 thru 212 ——————

‘ " 191 and 192 June 1977

193 thru 196 - Original

197 and 198 June 1977

: ' : . 199 thru 212 Original
Section VIII .eveenevessnss 213 thru 216 Original’
Section IX ecoseesvossvcsse 217 thru 268.2 -~ -~ —m———e——

' : ' 217 thru 267 (Reverse Blank) Original

. _ 268.1 and 268.2 ‘ 31 January 1983
Section X ccecveccsvens 269 thru 287 (Reverse Blank) Original

" Section XI ecevescessncesas 289 thru 296 . ’ Original
Section XIT +cveeesensaness 297 thru 328 Original .

. Section XIIT sevesseswesess 329 thru 366 ——————
: ' I 329 ‘thru 332.3 (Reverse Blank) 4 March 1981
333 thru 335 Original -

336 thru 338 6 June 1979

339 Original

340 _ June 1977

341 thru 344.12 4 March 1981

345 : June 1977

346 Original

- 347 thru 352 June 1977

. 353 thru 354.2 31 January 1983

355 thru 356.2b 4 March 1981

356.3 thru 356.6 June 1977

. "4 March 1981
31 January 1983

Original

- June 1977
4 Marczh 1981
4 Mdirch 1981
June 1977
Original
Original

Original

Original
June 1977
Original
“June 1977
. Original
Juae 1977

..&‘

q }

-




UNCLASSIFIED |
' . ' DST-1620H-018-77-CHG 4 -
' - ‘31 January 1983

v

. SUBJECT MATTER - PAGE NUMBERS « : ‘ DATE
Appendix IV (Cont) eeeese.. IV-17 thru IV-20 o Original

‘ : =21 : “ June 1977

o - : IV-22 thru IV-24 Original
Distribution List .cveceeees A=1l thru A-4 : © 31 January 1983

=
i S | o ’ (Revetae;Blan%) |
| o | 'uucmssai:lso

1723




- ~ UNCLASSIFIED | |
Original | ) . | ST-HB-03-18-74
 RECORD OF CHANGES
CHANGE. | - DATE OF DATE |SIGNATURE, RANK/RATE AND ORGANIZATIO
NUMBER | CHANGE | ENTERED| ' OF INDIVIDUAL ENTERING CHANGE
A J}um- M Ll'lc&am ' ,
E b .19 A9 P, G504
> Man .
. - - ovid
\ o , _ ‘ ’ (Reversa Blank)
56 . ' UNCLASSIFIED .
' L ) 1?24:;%




DET-16208-018-77-C25 1

@ " Juna 1977

S  Pags
Sectica 1. NEZVR AGENTS
A, OITRODUCTION )
1.  Cholipestarasa Inhibitors 1
2. Sysptoms of Horve Agont PolooRing —— <o 1
B. GC-AGEETS '
. 5. Sm 14
- “o : Toben 18
7. o= ' 24
9 8. o 27
D o C. V-AGENTS |

9. mr.‘ 2’ N
10, K - 30
13. Vs . - 8%

. *‘o vx ? “
33, EESERYED 708 FUTURE USE &
16. - EA 1599 48
17. EA 3148 b

D. SAPERDEINTAL AND WMSKHOME AGCKMTS |
18. Cenaral - s ~ L3 1
‘19, - Hathylfluorophosphorylcholine 52
19.1. VE-35 ; T8
20, Experimesntal Agents . 53

@8 = UNCLASSIFIED

o [T




| DOT-16202-018-77-CHG 1 L , June 1977

TARLE OF CONTENTS (Coptinuad)

. _ Page
E.. STUDIRS IN SUPPORT OF BINAKY MUNITIOMS
21, Ganersl -- ' - 58
" 22. Binary Systeiws for G-Ageats : ' - 58
23. BMoary Systess for VX ‘ . - 59
7.  CARBAMATXS
24, Genaral 60
25, EBA X990 60
SECTION I1I. VESICANTS (BLISTER AGENTS)
1. Genoxgl . - A : 63 .
2. Zthyldichlorcarsice - - 63
"3. lewisite - ‘ . 0
4. Methyldichlorosrsing e - - 75
5, Hitrogan Hestard (BN-1) , . 7
6. Ritrogen Mustard (HN-2) - . . 83 -
- '7. Mitrogen Hustard (HN-3) 86
8. Phosgens Oxire »
9. Sesqui Nusterd 92
15, Sulfur Mustard 9%
11, T-Mustard ‘ 104
- SECTION III. SYSTEMIC (BLOOD AGENTS)
1. Genaral ———ee : _ 107
2, Arsine — . 107
3. Cyanogen Chloride - . ; ilo
&. Hydrogen Cyanide - . 115
SECTIOM 1V, usrzurm {CHOXI¥G M)
1. General . e _ ' 123
2. Chlorine _ — . 123
3. Dichlorodimethyl Bther e 126
4. Dimsethyl Sulfate — , e 123
%. Diphosgense - 131
6. Phenyl Dichlcoroarsins 13%
7. Phosgsna - H
— 143 -

8. Triphosgens -




°

CONFIDENTIAL

DST-16208-018-77-CHG & |

31 January 1983

“TABLE OF CONTENTS (Continued)

SECTION V. RIOT CONTROL AGENTS (u

1.
2.
3.

4,

5.
60
7.

'General (U) l..il.l(‘(.!.otgui'c..0¢¢0.-n'ooooqth.nct.-...o.o
Bromobenzyl Cyanide (U) eoesesenssassnsonvasarsescnsenoncsncs
Chlo!‘oacetophenone (U) !U.0.0ol.o..ooo.o.ol.-.-o‘l-oo--tvvvco

*bhlotopicrin (U) 0.t;lQ'lOO.'uQI..OOQD.'!t'..I‘..QOCCU...‘IC.'

CS (U) &olal«olo'o.oooavi.'nclnnovvoonoauo-oso»n.n.oocacon-co

Excplsior (U) Ilt.-bl‘b‘l’..QOI‘I.I..OOO"'...D'I.I..!..D..Q'

Experimental Agents (U) Msecsnssmseserassssesrenrenrnao ey

SECTION VI. VOMITING AGENTS (U)

1.

2.
30.
4.
5.

General (U) P T T L LR R E R R T R S A i

}Adamsite (U) ;00t«-a-oo-otooona-‘.oco'a-.-a-uooo'.o..'o'no'.q

Apomorphine Hydrochloride (U) svevnsoascssnsnsnnanssnasonsosse
Diphenyl Chloroarsine- (U) seeeesoessssassansansscssnnrocasnce

Diphenyl Cyanoarsine (1)) .................-................‘;

SECTION VII. INCAPACITANTS (wm

1.

2.
3.
4.
5.
6.

Genetal (U} oooovms-ovo;ovo-o-ootoo.:a.'o-oooco';oobavtooocvo
BEnactyz"ﬁe (U) --a.o;on-~o.-u.vo~-ul'o-0Qo-o-u-oc'-'vw-oc0{o
BZ (U) o'-cco-090¢ooeo-a---o-o.--o.-na—n-s---cntugo‘o-oaq-ooa
Lysergic Acid Diethylamide () ............................;.

Semyl (U) ".00oooavvvot.l..o;tovoctoovo-..tb.-..ﬂﬂotttah'nQ

4Exper1menta1 Agents (Glycolates) ) R TR R R R

SECTION VIII. AGENT HIXTURES (U)

1.

- 2.
30

}ét (é‘)(ﬁ

General (U) .-.o-o-u-u‘o-co"o-ot!vt'tv‘\--Ott-tttnlv--e-'-oo.
HT (u) ..‘..“..’...........‘.'...'.....".....'.‘.‘...'..-‘.
HQ (U) 0.0)I..vl..t.q-otocl-'.u-o-a-looi.loo'.tvi"ttv.ubo.cQ

HL (U) vt-otoo-‘-to.-ooo-c-o-o'O-Qctoo.-.-o-Oa.'ucult-ctvoboo

147
148
151
156
160
163 °
167

173
173
177
179
184

191
192
193
199
205
208

213
213
213
213

I

CERTR

9.
106

CNB (U) loootolleooonlolt'tv"ouuovo-‘.A-o..tocooo-o-o-oo-ooo

‘Experimental Agent Mixtures (U) ........‘.................‘..

'xi

racy
214




. DST-1620H-018~ 77-CHG 4 S R ,
C;_ 31 January 1983

TABLE OF CONTENTS (Continued)

Page .

SECTION IX. PLANT AND ANIMAL POiSQNS (Uv)
217

1. General (U) ............;..;.......;.....s.....;;...........;

2. Batrachotoxin (U) R R R N I N 217 |

3. Botulinum TOXIN (U) evreeinesennnssescsasacasoncssenssonssans 219

4., Bufotenine (U) .........................................;.... 26 A i
5. Bufotoxin (U) c.ieeieeecenenercanesccsansconsssansovsscsnsnas 231° i
6-'«Bu1bocapniﬂe (U) AR AR A AR R R R R R A R A A AR R A R R L R 232 .

?a Curare (U) ----..--o-.---....-o-«--oao.-.g;coo--ovo--oo-oo'ocA 235 !
8. Hamim (U) .‘Q..l...'...'...‘i.t.’Il.I.."....O..OQ.’.‘...C'. 237

9. Mescalione Uy 1S S i
10. Murexine (U) suevencensecnorencotsssoannsnnnessuonsssonnsnsas 247 : o
11 Palytoxin (U) veecseacnsneciseccnnsrccvonssnsrsnonsanvnsnonns 248 -
12. Psilocybin (). R R R L L TP 250 E
13; Riuin (U) BB R e LE LBl N BB LA et e B e Al E b 251
14, Saxitoxin (U) cesarsrcsesenerossenrsosrscsnscscacnsannannsonn 253 ;
15. Scopolamine Hydrobromide (U) eccevsvecerevnmscsssonnensnasons - 255 §

: 16.  Staphylococcal Enterotoxin B (U} N R LR LR TR PRI 256

= ) 17, Tetrahydrocannabinol (U) v..eeeeevcerncsensssressosasaosncons 260

(;} . 1B. Tetrodotoxin (U} seeecssesccssesesssnsionsansnnsinensascenocs 266 :
#19. Trichothecenes (U) ...........‘.............;....._......;..... T 268.1 ’

SECTION X. S*"REENING SMOKES (U)

10 Gene'al (U) 0‘--.0.‘-0n--0..-:...--av.u.ncachoountdno'o-l.o‘ 269
2. Berger Mixture (U) R A A R ] 269
}30 AKM Nixture (U) ooo'o'-looo.ono-Qc.u-vooo.t.vocov..o.oo-o.o-.o 270‘

4. Britich Type S. Mixture (U) csecceececscscsroccnresssnassnnns 272

5. .Crude 0i1 (U) S R R R TR 273

6. HC Mixture (U) seceveceveevsvasrcericasssennssoscocarennnsons 275 ;
7. Radar and Infrared Screening Smokes (U} . £ - !
8. Soviet Smoke Mixtures (U) weesvececvsosssscrscccrnesvcassasees 276
9. Sulfur Trioxide—Chlorosulfonic Acid Mixture (U) ssneecescnces 279
10. Sulfuric Anhydride (U) esceverrcrsonesnncesvonseveerscnannoas 280 |
11. Sulfuryl Chloride (U) R R S R IR R AL 282 - ) |
12, . Titanlum Tetrachloride (U) wavaevesssemssrreastrsnaner R s 283 ;
13. White Phosphorus (U). secteriuucanereerrastvsnteanannaseannone 285 :

SECTION XI. FLAME AND INCENDIARY AGENTS (U) .
1. General (U) '0.0....t...;.’.'tto.."tv.v.v.vio-l.-i..v-..v'c" 289-

2. Flame and Incendiary Agents (U) .ecveversnssnesscenssvnsanneea: 289
i30 Thickene:s (U){.'I...,ov.o.ot‘t.oc&.c.-0...-0....&.00..0.'.0..’ 29&H

(This page 1is CLASSIFIED)




.

SECTION XII.

1.

2.
3.

15.
16.
17.

TABLE OF CONTENTS {Continued)

UNCLASSIFIED

 ANTIPLANT AGENTS (U)

DST~16208—018—77*€HG 4
31 January 1983

GeNeTAl (U) wcveeereenseaosseresossessssnsacasannnnnnneasasnns 297
Atrazine (U) svertevetncenecssonsassasorrscscsonsnonssnsoncnnes 298
BLUE (Cacodylic Acid MixCure) U) veveersnncnsmennonsrvscansse 300
Butyphos (U) cesvceccrnncrnenrcrennsesieernceseccscenvaceceans 303
Calcium Cyanamide (U) sevieceiecevnasenecassoonsossnneacsssons 304
2,4~D and Esters and Salts (U) +evesverecrcecvsocencecnnnnnaas 306

Eudothal (U) covereneacceserosnsvnsecscsnsocranoninassnsinsnee 31

Haguesim %lotate (U) -.o-ta-.no.«oo-o-oon-o-.o-o-tov.-a-oc.oc 313

Monuren (U) ecveesvivivsusonsesonsannsonsosonncscannusssaaasnsons 314
OBANGE T (U) wocsenvsocuscerssenocrassaacsaseonssnsosncinanass 316
ORANGE IT (U) secencscvacncesscnonnsennsossnevnnsnensecannasnns 318
Picloram (U) sevessasanssnessssssinsnassenssesasasessssnscnans 319

Simatine(U) OQ."'"...D.!".i=
Sodium Arsenite (U)

Sodium Chlorate (U)

."'"’P'..'."I-"'l."".."'"' 320
srassuesstherasaresrreanuasE e e asuu o 322
.-’.‘.Q..l.'i‘ﬁ.’."O‘-.II.I.O.‘.-....Q‘.O '323

Z&S-T (U) .‘..."...IC..O.'C..Q“lQ...‘0..'......'....“‘,.. 325
wHITE (U) .’..I‘Q..l........'-.oﬂitot..ﬁ:'-‘..I..Q'.'...‘l!..' 326

6 'SECTION XIIL.. PROPHYLAXIS AND THERAPY ()

A.

INTRODUCTION (U)

1. - General (U) weveseescecsoscnsscssencnsenesesnnsssnssoans 329

2. " Mechanisms of Action (U cuirenrenneeneecacssencneannnnns 329

- HYDROGEN CYANIDE ANTIDOTES (V)

3. Amyl Nitrite (U) .oceerirorenvenscerancsrnsonsosinecnons 330

- 3.1. Sodium Thiosulfate (U)

-c.oo-c'-n--;-csuqunstc-uuoc-o»oo 332

3‘2' Glycgraldehyde (U) .Q."..""’.W.ﬂ"'."""..'.-’I.." 332-1
" 3.3. Aquocobalamine (U) ..ccvencenrrrncciasccnnscesersnncanes 332.2

LEWISITE ANTIDOTES

(v

3.4. Paradimethylami~ophenol (U) +cceercvncracsnncscearnsoses 332,2

. 4. Dimercaprol (U) secieerrnisnsecnreosresrasoesconanassass 332.3
5. Unithiol (U) eceveeeccanerrovarscoconansnsoarsascvenscnsnsa 334

‘ ’xiii

UNCLASSIFIED

1?29

o _J




C

b5 (~16208~018-77-CHG 4

'UNCLASSIFIED

31 January 1983

D.

D.l.

1

TABLE OF CONTENTS (Continued)

NERVE AGENT PROPHYLAXIS AND THERAPY (U)

CHOLinonyrxcs 41)]

6. Atrocpine (U) Ceetessrretenerereretantacaasaevarennanne
7. Caramiphen Hydrochloride (U) sescoserncvncectioneenennn

8. Trasentine (U) cueerrsonsacescenscsvnconssnsocnvsssnnnon -
9. Tropacine (U} cevernecenisrcsssssssnnrccccasncannnnnnns -

‘Benactyzine (U)
_ Aprophen o R R R LR
«3.. G3063 (U) R I R
e PMCG (U) wevovrevonvencnnanssssnrnoansmussens
« ATpenal (U) ceeeoeserccacncccascessnnsssnsconvensesionee

PMeLsEbes s Lo ensu Ao R Es st

FEERTORET Y
‘ . .
Taren (L) R N N N N RN N R R

Methylbenactyzine (U) ceoececrnveiinecenenncscsvencnnnns

4
5
6
. Trifluptomaziﬁe Hydtochlofide (U} PerssrEs st avrasernane
8.
9. 2-dimethylamidocethyl Benzilata (U} evccnserinensnancans

9.10. Scopolamine (U) «wscesvcersssoansnsssnsscsaseassesssnssne

9.11. 3-oxyquinuclidine Diphenylproplonate (U) «veeessonsoocss
9.12. Hexamethonium Chloride (U) «ovsecrvreenvorsenssorensens
9.13. Anisodamine (U) tueenvcrcensnsersnevernnncssssvacsvencas
9.14. Anisodine (U)
9.15. Platyphylline (U) Sresstsmcrennssbaresrbna et Rt nen s

o.'o-toc-..oo-n-o-ooo.---.o-ooa'-QQ-.oo--

CBOLINESTERASE REACTIVATOKS  (U)

10. Diacetylmonoximg ¢1)) ...........;;...;.................
11. Monoisonitroscacetone (U) sevevenssescscacnnssnsnsenese
12. Pralidoxime Chloride (U) - .
13.  Pralidoxime Iodide (U} cceicritrrccntoncncenrronancasona

;oo--o.-o-oo-o-coo-oo.u-co-co-

" 14. Pralidoxime Methanesulfonate. (U; cenrsssssencrencranvenn

15. THB*"# (U) c‘ocooo‘v-tyvonuoo-o.u-:tow.v'o--\-s-'no-o‘—ooo

*15‘.1. Dialkob (U) ...'...‘..-‘0.-.0‘.'....l..".....;"&.-‘...‘

' 16.8.
16.9.

16. Toxogonin (U) ccesessevessosnsorssssssnsssocsssssvosvnos
16:1c DINA (U) cevseevenvsncsassncsaresvsssnsvessssssssensrvnvs
16.2. Isonitrosine (U) e.cescunsnsascocsmmsnnscsncsvncsnnansn
16.3.. P~bromobenzothio~hydroxime—S~diethylaminocethylate (U)..

_16;&.‘(A-hydroxyiminomethyl—pyr4dinium—l~ethyl)

Sulfoxide Dichloride (U) cecieecernrcnonsonnnsesannan

.16.5. Trimethylene-1~-(4~hydroxyiminomethyl~pyridinium)=~

3~N—methy1morphorinium Dibromide (U) eveveccnnvvocnne
16.6. HI and HS Serfies (U) ceeervevsrnoscsancoonsosssovrenuss
16.7. 3—d1ethy1aminopropyl 1-fermviacetate Oxime: u)

ss v e sw

ANTICHOLINESTERASES (U)

L A R R R N N N R RN

~Ga1anthaﬁine .
Carbamates (U)

- 336
339
340
342
343
344

344.1°

344.1
344.1
344.1

344.2

344 .3
344.3
344.3
344.4
344.5
344.5
344.5

" 344.5

344.5

345
346
348

349
351 -

353

354

355
355

356

356.1

356.1
356.1

356.2




D.5.

" D.6.

Cow NTHAL . nsr 1‘6203 ~018-77-CHG .3

4 March 1981

' TABLE OF CONTENTS (Continued)

16!100 Pyridostisnine (U} ".l.."'.l'.l"t.'tt..Q..OI'Q.'.‘Q

16‘11- Reserved for Future Use (ﬁ) D.Otoo’ccttloncoooootoaic

160120 Physostigﬂine (U) -.-oa-oon-oo.-o'.oouo-n-.uooc-»--ooo

16. 13’ Neo’tisﬂiae Bromide (U) .O..QQ‘IQO.Q‘..II.Q.Q..‘.!.'.'

rnaxquthzzas (v)

1601*- Chlorproﬂlzine (U) ooo-o..c-o-'»ocoaoo.-vooqe.-.oo.oo-
16.15. clonazep" (U) eEsWEIBRESBREROOGETINBSNRRIGR LT ERNITEOSRSS
16.16. xitratﬁpﬂﬂ (U) ucoo..«-otooc-uoo'ctcoo.smn.coo.oc----c
16-17. Heprnbamate (U) o-o».---o.-o'-ooc..ooo»-ooooto-.o'ooto
16.18. Hydocalu (U) noo-co-clana.to-vnioc.ooooou(vn'to.o.ocon
16.19. Diazepam (U) .........................................

-

SYMPATHOMIMETICS (U)

16;20» Anfeprﬂnone (U) v;’--utoootlo%ocntooio-os.u.\n;bola;'

16-21' Ephedrine (U) l"ﬂ‘?.QQ..O'I...'O;.I{?lf.".l.o.""’

NERVE AGENT Aarrnorzs IN USE ()

16»22- Hilitaty Nerve Ageﬂt Antidotes (U) fesssrEBenYIOSILI LY
16 23. Civil Defense Nerve Agent Antidotes (U) scececeocaceee

SXPERIKENTAL ANTIDQTE %IXTURES {U)

~16 24- ASP-3 (Bﬂlgatia) (U) onoo---o-O--csot-alcnso-oo:oon.oo

16 250 Ay'72 (Bulgatia) (U) 0000‘00000000.00Q.DQUQ'CGQQOOQQDC
16 26. Unnamed (Bulgat{a) (U) ssevisssrsenI Rt st RIIITE LS
B“lgaria) (U) sesvesmsresresaNsssOREI BT IE RS

E

356.2
356.2
356.3
356.3

356.4
356.4
356.5
356.5 -

" 356.6

356.6

356.7 . -

356.8

356.
356.

356.
356.
- 356.
356.

(o)1)

16.29. Unnamed (YugoleVia) 0 csssssssserrseescersrIrRYITT
16.30. Horsafen (chiet Union) (U) ‘QQ'.‘..OQ'....D'.‘to..b.c
16. 31- Unn&ﬂed (United Kingdom) (U) LU BB EERRELIEEEB P ERTTIFN S ESS

HALLUCINOGEN ANTIDOTES ¢i)]

}17- lorpromazin& {U) i.;voqcoo-v-o-ut'o-onpn-nooovooQo-c
18. . Resetpine (U} l."(.o'l..."t‘ltl-.Q‘.'n..q.ﬂ"‘..‘.;'
190 Setotﬂﬂin (U) -cco-o-c.-.oo-.oo».cc--.«o-.oo-.-ao.-c-o

19.1. Thiopropazate and Chlorphencylcan (U) srssescscocovane

19.2. Physostigmine Salicylate (U) cessrersvecsaucrenseocnns
19036 Vcalanthamine (U} smseEbEHES eI TEBENRTRSRGRSTEPIERSIREELS

‘ xiﬁ-l

a T

356.
356.

356.12
357
358

- 360
360

-361




4 March 1981

F. ANTIDOTES FOR‘INCAPACITANTS AHD RESPIRATORY TRACT IRRITANTS

- 20.
21,

22. . -

23.
24.

APPENDIX I..

APPENDIX I1I.
APPENDIX IT1I.

APPENDIX IV.

DST-1620H-018-77-CHG 3

TABLE OF CONTENTS. {Continued)

1, 2 3 6~:etrahydro~9-aminoscridine (U) cscssnessassanes
Undesignated (U) R R R N AL
mlomridol (U) .."..'-'.."...‘......"...‘.."....’.
Bemesride (U) ....-.‘.‘."'.‘..‘.........."'.'......“
&thotr‘.mepr&ziﬁe (U) o-ooovco--o.co.oooto-.oo;o-ooaoo-

’Color'uarkings on Chemical Warfare Munitions

and Stot‘ag\: Couta'inel'sr(l]) “evescrrosersrsnsrsssssenase

- Toxicitles of Various Natural Poisons (U) cecevecdenscenns

Clossary (U) massemetseeracranres st urtvaseananserennon wp

‘Agents and Antidotes, Their Codes and

Designations (U) o---u;onocc--oco-.‘qt-;o-'nuc.-u.ooa;oo

Distribution List -'!'0.!‘!"’..000.;000UOC..J.CI...‘.‘;0....0.;.....‘--

o

Page '

. 361
. 361
361
361
361

-1

II-1

111-1

Iv-1

A-1




-
4
ol
&
i
o]
=]

(B)1)

xv




Original

" (This page intentionally left blank)

@
®

xvi

(This page is. UNCLASSIFIED)
‘ 1734




2

FIDENTIAL ,
: e DST—IGZOH-018*77-CHG 3
4 March 1981

" SECTION I

'NERVE AGENTS (U)

A. TINTRODUCTION (U)

1. Cholinnsterase Iuhibltnrs (U)

g1 The most important nerve agents conatitute a series of organophosphorus‘
compounds that are more toxic and insidious than any of the other standard
chemical warfare (CW) agents. The organophoaphorus nerve agents tnclude ‘the
well-known conventional G-agents that were developed during World War II; the
thiocholiné derivatives of the G-agents are termed V-agents (they are noted
for their lower volatility and theéir higher skin-penetrating power); and the

" fluorophosphorylcholines, in which an oxygen atom replaces the sulfur in the

thiocholine moiety of the V-agents and a fluorine atom 1s attached to the
phosphorus. The nerve agents may gain entry into the body through the skin
and eyes, by i{nhalation, or by ingestion of contaminated . food or water.
Nerve' agents inhibit the enzyme acetylcholinesterase (ACKE), which hydrolyzes
the -neurotransmitter acetylcholine. When this enzyme  is inhibited,.
acetylcholine accumulates at the junctions of various nerve endings‘
(cholinergic sites). = The effect of this excessive acetylcholine ' 1is
overstimulation of the smooth and skeletal muscles, the ganglfa, and the
glands, which can lead to convulsions, paralysis, and death. The most
effective known nerve agents are organophosphorus compounds. - Carbamate
esters are another class of compounds that dinhibit AChE. The following
illustration shows the mechanisms for the natural breakdown of acetylcholine,
organophosphorus  imhibition, and carbamate inhibition.  Under normal
conditions, acetylcholine binds to the active site of the enzyme and 1s then
rapidly hydrolyied to choline  and acetic acid, freeing the encyme to
hydrolyze more acetylcholine. Organcphosphorus coapounds bind to the active
site of the enzyme and block the hydrolysis of acetylcholine. 1If an oxime
such as ‘pralidoxime is added quickly enough, 1t can reactivate the enzyme
through a nucleophilfc displacement reaction; 1f not, the phosphorylated
enzyme dealkylatas, or “ages,” .and the enzyme i3 permanently blocked.
Carbamate esters bind to the active site in the same manner as acetylcholine,’
but the reaction proceeds at legs than a millionth of the rate. The enzyme
is blocked during this time and acetylcholine accumulates. Unlike organo— -
phosphate inhibition, the catbamylated enzyme will readily 3elf-reactLvate.’

"NOT RELEASABLE TO FOREIGN NATIONALS
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2. 'Sympt’ouﬁs of Nerve Agent Poisoning (U) : o ,
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(U) - Im the parasympathetic systeam, the sywmptoms of nerve agent poisonin

.have been differentfated as muscarinfc or nicotinic effects; some symptoms
are also derived from central nervous. system effects. Muscarinic effects are
the result of the stimulatfon of -autonomic effector cells of glands and
smooth muscles and include such signs as coantraction of the pupil of the eye,
vomiting, salivation, loss of appetite, bronchial constriction, aund bronchial
spasms. Nicotinic ¢ffects result from stimulation and then blockage of the

autonomic ganglia sand end plates of skeletal muscles; these effects become

evident by symptoms of fatigue, muscular weakness, involuntary twitching,
.convulsions, and paralysis of respiratory muscles. The toxic effects on the
central nervous system cause dizziness, speech and equilibrium disturbances,
depression of the respiratory center, and uncongciousnesa. The wmuscarinic,
nicotinic, and central actions all contribute tn the tespitatoty failure that
finally results in death.

B. G-AGENTS (U) -
3. General (U)

(U) The G-agents are organophosphorus nerve agents that were discovered and
developed during World War II by German sclentists as they gsearched for new
insecticides. The G-agents have the basic. structural conflguration where R
‘is an alkyl or amino group, R' is an alkyl group, and X is a halogen atom or
cyano group. This. class of compounds, typified by tabun, sarin, and soman,
- 1s considered by Westeru countries, and apparently also by the Sovlets,‘.
contain chemical agents sultable for milirary use. In the ilmmedlate p
World War IT period, the effects of substituting different chemical groupings
in the R and R' positiorns on a compound's toxiclty as well as its physical
and chemical properties were extenslvely investigated.

(o]
1]
R'O‘:"‘R
X
: ’ Neg. 513054
4o Sarin (U)

a. v@/)' Code or Alternate Designations (U).

. United States——-GB, EA 1208, MFI, TL-1618 (U).
(b¥1}

' Germaay--Trilon 46, T-144, Gelan III (U)
USSR~~Zarin (U), (X1

® 0 ¢ 6 O

(BX1)
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4 March 1981 ‘

b. (U) Class (U). Nerve agent.

c. . (U) Chemical name (U). O-isopropyl methylphosphonofluoridate.

. -t N T B T SO SNe
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UNCLASSIFIED

Original ST-HB-(03~18-74 .

d. . ¥, N
1403} Formgla CQHIOFOZP

¢}
CH-P-OCH

i NCH

F 3

e. . (M Molecular Weight‘ 140.10.

f, {U) Alternate Chemical Names.

‘- Isopropyl ester of methylphospheonofluoridic acid.
© -AMgthylisopro?o;yfluorophosphine oxide.
® Isopropox?methylphosphorﬁl fluvoride.

g (U) Raw Materials.

Cl Phosphorus'(P). o : K ‘ ,
¢ - Chlorine <~c1;) . - | .
™ Methyl alcohol, 99% water-free (CH3OH§.A ' : '

c- : Methyl’chloridé,(CH3Cl). | |

o Sodiumffluoride, 97% to 98% pure (Nal)..

® Hydrogen fluoride, 98% pure (HF).

® Metallic sodium (Na).
® Isopropyl alcohol, 99% pure, water-free

h. ‘(U) Method of Nanufacturefz

1 W Method A. (Salt Process).

2P R
\ +3C ‘2 ) 2’,{,”3

Phosphorus trichloride

3

 UNCLASSIFIED
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UNCLASSIFIED

ST-HB-03-18-74 o T ~ Original : e
. 3CRSOH+PC!3—-£:2H€’ OCHs* CH3C5 4+  2HCI{90% Yield)
OCH3
Dimethyl
phosphonate

2CH. OH + 2Ng ——» 2CH _ONg + H,

3’ A ) 2
Sodium
methylate
o] : : .
1 o-20°cC i [
H-r - ocn + cnsouo-}cn cl _.-.--——--cus—r-ocn3+cu3ou+uccuso~85%Yield)
OCH3 OCH3
bimethyl methyl-
phos;}honatc
o o @
il 70 -GO°C H
CH3 IP OCH +ZPC' +2C| it CH3-‘P"CH“ZPOC'+2CHSC?(85‘90%Yidd)
OCHS ]
Methyl-
. phosphonic
~ dichloride
o ﬂ 6 . | 8 /CHB
CHz*'}P ~Ct4+ 3NaF+ CHSCHCH —E—MCHB*P-'OCH + NOHF2+ 2NalH
, PN
¢ oH F CHy
Sarin

(2) (U) Method B. (Rearrangement Process).

O .
: 1!
JUEUUREIT S ¥ ot - Jo
SCHBOH t PCIS H-P OCHE* CHSCE + 2HCH

i
(')C:.H3

UNC%SSIFIED




'UNCLASSIFIED

' Original

ST-HB-03-12.-74
i 240-300"C a . ‘
: "«“'f'pc"s'"'ti’ﬁz"""*!‘c“s“?’omS + 4cn3~r-o-9 M, +4cnsocu5
OCH, ' -OH - . OH OH ,
Methyl hydrogen. Dimethyl Dimethylether
mcchylpbospbomte pyxjophosphonic
T acid
. i ) .
) ZPCI3 GQ [ 3PC|3 60 CA
+ +
2312' 30
¢ 3pocI_+
ZCKS &P Ct + P?Cls ZHCI
(4}
‘Methyl.
¢ phosphonic
‘o ‘ dichloride
13 ‘
%"P"Cl +2P0CI_+ CH_Ci + HCI
i 3 3
c -
Methyl-
phosphonic
dichloride
n | 0
zcas-ln cl+ zur%cn L-r«»—cus P-Ci+ 2HCI
|
e F ¢
Mcthvl-—
phosphonic
difluoride

Isopropyl methyl-’

Sarm

[e] Cﬁ
3
t
cns-:"-rq» CH3~P~C t+zcnacu~cu3 Tn g ms—p -ocg\ +HCHE +
N o
F ct : TCHy
' ‘Sarin
rEmT S e S T e
' s .
i [} ] o
1 T /CHB /CHS
! HF + cus-r-crcﬂ b 2CHy —Pwocr\ + HCI
E c CHy F CHy
i
i

'
1
1
phosphonochloridate j

o —-—— - ——— -

Hes, 5170700

*HC1 is removed immediately, intermediate in box reacts to give the

second mole of product.

5

'UNCLASSIFIED




. UNCLASSIEIED

. . ST-HB-03-18-74 - R - |  original ®
p ) I w Eguigmoﬁt. Hastelloy “B" or silvet-—lined reactior . o
; ) vessels, pipes, and connections. :
E j.  (U) Phy sical and Chemical Properties.

% : : o Odor: 'AlmOSt'none when pure.s

? . : . o“ :Physical state and color-- quuid and vapor

both colorless.“

° Boiling point: 147° C at 760.mm Hg, 56° C-
at 16 mm Hg.3: K

] Melting p01nt. -56° C.5

¥ : @ Solubility: Miscible with waterxr; soluble. in
; : : gasoline, alcohols, fats, and oils.

] » . Vapor density'(relative t0'air): 4,86.5
@ Specific gravity (liq): 1.0887 at 25° c.S

e  Volatility: 4300 rhg/m at 0° Cj 21,900 mg/m3

at 25° C; 38,500 mg/m? at 35° C.% , ' }
16 T Vapor pressure: 2.2 mm Hg at 25° C.° | o | ‘
i ) . ® .Heat of yaporization: B4.93 cal/g (average

] » 25° and 50° C).

‘ °» Flash‘point: Nonflammab le. 5

_ ‘ o Hydrolysis: In dilute acid solution, GB:

¥ . : - hydrolyzes to HF and isopropyl methylphtiosphonic

E : acid. If the products are allowed to remain in

the acid solution, the isopropyl methylphosphonic

acid forms isopropyl alcohol and methylphosphonic

acid. In more strongly acid solutions, GB

hydrolyzes to isopropyl alcohol, and

; _ - : o me thylphosphonofluoridic acid. In alkaline

' "solution, GB produces only the salts of hydrofluoric

|] . acid and isopropyl methylphosphonic acid. The rate
) » of nydrolysis varies with pH. At pH between 4 and

' ’ ' 6.5, the rate is at a minimum. The half-life of GB
at .25° C in this pH range 1s about 175 hr. Rapid
hydrolysis occurs under both acid and alkaline

g R .UNCLASSIFIED
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@ . Original _ , ' ST-HB-03-18~74

conditions. In 0.1N acid, the half-life is
approximately 15 min; in 0.1N alkali, the
half-life is less than 1l sec. In unbuffered:
. aquecus solution, the rate changes as the
hydrolvsis proceeds since the pH changes during

)éP : the process.>»12

1. ~(U) Use. High concentrations of GB cause death by inhalation
of wvapor and airborne droplets or by absorption of liquid throuvgh the
skin 5r eyes. At low concentrations, it is effective for troop harass-
went and as a psychological weapon. Inhalation of even very louw
concentrations from ground contamination may result in blurring of
vision; bacause eye effects may or may not indicate absorption of lethal
concentrations, the morale of troops will be reduced as fears arise that
‘a lethal dose could have been 1nha]ed.

m; (v) Physiological Effects.

= : S (1) (U) Typical signs and symptoms of rerve agent poisoning .-

3 @ are tightness of the chest, nasal discharge and salivatiou, miosis with ’
’ ‘blurring of vision, difficulty in accommodation with frontal headache, .

muscular weakness and lack of coordination, profuse and uncontrollable

vomiting, nausea, diarrhea, and incountinence of urine and feces. 1In

addition to the signs and symptoms above, se¢evere and fatal doses will

"lead to respiratory distress with collapse, convulsions, paralysis, and

.finally death due to neart muscie failure and asphyxia. Death generaily

occurs within ar hour of exposure to a lethzl concentration. Sarin,

like the other nerve agents, does not give any immediate warnlng of its

presence bacause it has no sensory 1rr1Lat10n effect.

2y (W .Poisoning may result from inhalaticn of the Sarin;
absorption through the eyes, skin, or mucous membrane; ingestion of
contaminated food and water; or fuiom contaminated wounds.

(3) . (U) .Sarin is essentially a cumulatlve p01son 51nce it
has & low rate of detoxification. : '

n. (U) Therapy. Administration of atropine, oximes, and
artificial respiration. B

o. () Decoﬁtamination.s’8 Alcoholic solution of sodium or

potassium hydroxide; scrubbing with hot soapy water; solutions (10%) or
pastes of washing soda or baking soda; DS-2; bleach slurry. Liquid

CO NTIAL




ST-EB-03-18-74 S ‘ " original

'agent on the skin may be. decontaminated with fuller's earth pad in
US M13 Individual Decontaminating and Reimpregnating Kit. Llarge
supplies of GB may be destroyed by incineratiom at high temperatures
in the presence of air.. .

(o)(1)

q. .. (U) Storage. 10,11 The stability of GB improves with purity.
Pure GB is reasonably stable in steel contaipners at normal temperatures,
A stabilizing effect is exerted by amines (trie: thylamine or tributylamine)
and by solvents such as methanol and the halogen alkanes.

b)(1)

*See Appendix III.

co NTIAL




ST-HB-03-18-74

(2) KPercutaneouslz—-. ' i V . .

Original

(bX1)

S. (U) Persistence. Non-persistent (US); Soviets claim that
Sarin can persist and remain a hazard in the summer for several hours
t}‘ -and in the winter for several days.

- t. (U) BHistorical.

° 1938: Discovered by Schrader in Germ‘any". Production .
never passed the pilot plant stage. t ‘ .
@ o 5 1945: The plant was dismantled by'thé. Scviets and
‘ removed from Dyhernfurth to the USSR, .

u. Xfr Detection.

(1} Sﬂf‘ Detectors.

(2) (G~ USSR.




Original

L

ST-HB-03-18-74

(b)(1)

(b)

(c)




June 1977 ) ~ " : DST~16208-018~77-CHG -1

1(2) «wy Qemical‘reactionsﬂl

(a) (U) Schoenemann reaction.

0 )

R P — X 4 © QOH -t R— B —00 O 4+ X ©
l’, PERNYDROXYL . . |
R 100 "
G-AGENT . PERPHOSPHONATE
f ON-
a9 o9

\!/

/9Cats

o ' | o

R— P ~—00 e+©~—n—-.——m, Na & e veu.ow AZO

. 'l DYE

A ; ' :
SODIUM SALT oF 2-smro 4 AMIND-2'- nuoxvmmssvummz

Ncg 513060

‘Note - a-'rolidine or o-dianisadine also may be used as color reagent.'
These reagents produce a yellow—orange color and a yellow color,
"espectively .

() (V) Enzyme reaction. : , “

G-AGENT CHOLINESTERASE . o == —— ——o-—c—cu;, +BUF
V-AGENT T ENZYME : FER

COLOR REAGENT

{RED—COLOREQ 2,6 DICHLDROINDOPHEN‘!L
ACETATT)

:—-_..— NO HYDROLYS‘S Of COLOR REAGENT .
. {COLORLESS OR LIGHT RED-ORANGE COLOR}

ABSENCE OF /
e N e -—oe»caac—-—on
“NERVE AGENT

BLUE COLOR )
. . . (DUE TO HYDROLYS!S)
Neg. 513061 -

11
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COMEIDENTIAL

DST-16208-018-77—CHG 1

Rote 1. A stroﬁg base will hydrolyze the —.color'kreagent to give a false
negative response. o o . .

-Notz 2. Enzyme reaction is being adapted to an electrochemical
‘automatic alarm. : ' '

~(c¢) (#f Oxime reaction (M8 Point Alarm).23

(b)(1}

KRR A 1A

,é)‘ #(N® ig detected electrochemically, using a silver electrode.

b)(1)

T e

12

CONFIDEMNHAL

~ 11748




phorus compounds).

Original T R ST-HB-03~18-74

(d) (U) Alizarin Lake test (for hydrolyzable fluoride

and phosphate).

ALIZARIN SULFONATE o PINK COLOR
{YELLOW COLOR) . . COMPLEX

Note — This test is run in conjunction w;.th step 2. of the: ODN-—Molybdenum‘
Peroxide test and the Schoenemann Reaction to determine presence of
Sarin, Soman, or GF. A fluoride-containing G-agent is indicated if the
ODN-Holvbdenum reaction is negative and if the Alizar’n Lake test and
Schicenemann Reaction are posi t.lV&- ' '

(e) ) ODN-Mol'ybdenum Peroxide test (for organophos-’

STEP1  DECOMPOSITION TO PHOSPHATE
il :
- P—-X - Nay B0y S P04®
‘ s B
V- or G-TYPE SODIUM

) NERVE AGENT TETRA BORAVYE

STEP 2 ODN - MOLYBDENUM TEST FOR PHOSPHATE

o-DIANISADINE IODN) ’

e« e e L JN KN OWR RED—BROWN COMPLEX

13

CONEIDENTIAL
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Original - @
- Note —.‘Step 2 alone must be performed on a control sample to determine

- 1f PD;*Q was present in test sample before decomposition by combustion
-~ and oxidation in Step 1. = - :

ST-HB-03-18-74

(b))

5» & Somano

a. (YS Code or Alternate Designations,

. United States—GD, Soman. (U)
o)1) 95{

'3 Germany~—Soman, (U)

@  USSR--Zoman. (U)

Y1) L4CY




'UNCLASSIFIED

June 1977 DST-1620H-018-77-CHS 1
b. (U) Clase. Nerve agent. ‘ - .
. .es (0) Chemical Name. '3,3-Dimethyl-2-butyl methylphosphono=
fluoridate. o , '

'd.  {U) Formula, C7H;gFO,P

1 fra
HsyC - T- 0?'-——-1{:—» CHy
‘Beg. 513063

e. (0) Molecular Weight. 182.18.

£, (U) Alternate Cgemicai Names.

e f:hiacolyl | methjlﬁﬁbsphozwf luorida_t:e .

.. 1,2,2-Trine thylp:opyi methylphosphonofluoridate,

& V »ﬁethylj:i@co Iyloxyflvo tpphpsphine oxide.

e.  Pinacoloxymethylphosphoryl fluoride. ) : . .
@ Pinacolyl methane fluorophosphonate. o

-7 Me-ﬁhylfluorbp inacolylphosphonite.

® Fluc;oﬁe thylpinacolt;)xyphosphine oxide.

[ (U)" Raw Materials. “

* Methyl alcohol, ‘99.92 pure {CE30H) ,
® Hydrogen fluoride (EF) ,  |

e  Pinacolyl alcohol [ (cH,) ;CCHOHCH, ] . ;
® Sodium fluoride (NaF),

s Phos;;hon:s (P).

'™ Chlorine (Clz) .

 UNCLASSIFIED
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DST~162OH—018-7?~CHG 1 ~ Juae 1977

h. (U) Method of Hanﬁfacture.

{1 (V) Same as for GB, except that pinacolyl alcohol is
substituted for isopropyl alcohol with a temperature of 60° C for the
£inal step of the "Rearrangement" process and 100° C for the "Salt"

. process. Pinacolyl alcohol may be synthesized from acetone (CH3COCH3),
hydrogen (H2), metallic magnesium (Mg), and sulfuric acid (HgSOg).

. 2) () A Soviet method involves the preparation of 6 4,5~
trimethyl metadioxané and its subsequent conversion to pinacolyl
alcohol according to the following reactions. 2h

CHj
CH,
CH
S | \ 3\./3\ :
. S ) : /C CHZ
: . 0 (o]
N
METHYLENE PARAFORMALDEHYDE CHoy

4,4, 5 - TRIMETHYL
METADIOXANE

CHy.

cra R m @
\(':/ \c BO“JNG ’ CH \C‘ k § H REDUCTION CH \C CH CH
— 3=—C ——C m—CHg s— CHz—C——CH— )
CHz o_ .-0 HO® / ii . 3
cf, —HCHO - cH o CHy o

o S PINACOLYL
PINACOLINE : - ALCOHOL

Neg. 51306k

i. (U) Equipment, Hastelloy “B" or silver-~lined reaction‘
vessels, pipes, and connections.

j., (U} Physical and Chemical Properties.

K . Odor: Essentially odorlecs; impurities give a
camphor odor.> :

e  Physical state and color: Liquid and .vapor both
colorless.®

e Beiling point: 198°C.139.

16
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C' R - , - }_ CWAL | .Dsr'—lisiiqn—01'§~-77-cac3

® Melting point: - -425C. Does ndt'crystallize at this
temperature but becomes glassy_.159

o Solubility: Soluble 1in water, - sulfur . mustard,l1
gasoline, alcohols, fats, and oils, . C

[ Vapor density (rglétiﬁe to air): 6.33.5 Specific:
: gravity (1iq): 1.022 at 25°C. 5 '

. Volatility. 5880 mg/m3 at 30°C; 4020 mg/m3 at 25°C; -
' 450 mg/m at 0°c.10

o Vapor pressﬁre: 54.7 Pa at 25°C.7
© Heat of vaporization: 55.35 kJ/mol.159

°® Thermal stability: Soman decomposes ' pdticeably
' above 150°C.1l1 . .

o ' Hydrolysis: ' Hydrolysis products include HF. Rate
varies with  pH. Complete 1in 5 min fa 5% NaOH
solution.? ' . ,

3 k. 4€¥ Method of Dissemination (U).6 7 16 (®X1) Q

l (b)(1)

1. (U) Use (U). Same as for sarin.

m. (U) Physiological Effects (U). Same as. for sarin, except that GD
is 1less volatile, acts faster 1in 1lower concentrations, is more readily
absorbed through the skin, and GD-poisoning is less responsive to standard
nerve agent therapy. : : ’ :

n. M{m&) Therapy (U). (o)1)
(b)(1)
o. .(U) Decontamination (U).% Same as for sarin.

NOT RELEASABLE TO FOREIGN NATIONALS

@Q'

17
1753
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DST-1620H-018-77-CHG 3

i;, 4 March 1981

p- C&@ - Protection Required (U).S 2 A well-fitting protective mask

with activated charcoal ‘in canister. Protective clothing wmade  of nylon

. laminated over butyl rubber 15 said to afford protection against ligquid GD.

- Absorbed by ordinary clothing, GD may be given off for about 30 min after
contact with.vapor. : ‘ ‘

q- (U) Storag (U). GD is stable in the pure state, but 1e98 stable’
than tabun .(GA) or GB. GD is slightly corrosive to metals.

r.  Toxicity (u).10 12

L [em
- (¢4 By inhalation (U).
7 ’ « ‘ ; .

(2} é;@ﬁ Peréutaneousl§ (.

(b)(1)

G {U) Persistence (U). Semipersistent. Heavily splashed 1liquid
_may persist for 1 to 2 ddys under average weather conditions. = :

t. ' (U) Historical (U). 1944: Discovered by Kuhn at Heidelberg,
Gerwany. The agent was still in laboratory stage at end of World War. II.

u. (U) Detection (U).

® US-~Same. as for sarin. Sensitiviry of M8 Point
" Alarm is 0.4 mg/m3.22 '

© USSR--Same as for sarin.
6. Tabun (U) .
ik L 1.V

a. ode or Alternate Designations (U).

(B)(1)

. 'NOT RELEASABLE TO FOREIGN NATIONALS
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Original S ‘ ' - ST-HB-03-18-74 .

e  North Korear(USSR?) -- R-18. (C)1
e USSR -- Tlabun.. (V) ‘
e North Vietnam — Ta -Bun., ~ (C)

:b. {U) " Class. Nerve Agent.

C. (U) Chemical Name. FEthyl dimethylphosphoramidocyanidate.

d. {U) Formula. C5H11N202P

| 513068

‘é. (U) Molecular Weight. 162.13,

£. (U) Alternate Chemical Names.
® Ethyl N, N-—dimethylphosphoramidocyanidate. .

® 'Dimethylaminoethoxy-cyanophosphine
. oxide.

e - Dime thylamidoethoxyphosphoryl cyanide.
e Ethyldimethylaminocyanophbsphonate

° Ethyl ester of dlmetbylphosphcroamldocyanidic
"~ acid.

® - E:hylphosphorodimethylamidocyanidate.

- (U) " Raw Materials.
e Methyl alcohol (CH30H).
® Ammonia (NHj3),

‘e  Aluminum oxide (Al;03).

y o

UNCLA SlFIED
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| ST-HB-03-18-74 - : S © original

® ' Phosphorus (P),
e - Chlorine (c1,).
° . Oxygen (02){

®  Sodium cyanide (WaCN).

o

-Etﬁyl alcohol (CpHs50H).

‘(U) Method of Manufacture.

M03

-«-——-----.-__:’. -
2CH  OH + NH 3% 3ao°c (cu ), NH+2H 0 (90-95%Yisld)

Dimcthylamine:

7 R 0 :
2P +3C1, — 2PCly —2 2POCiy
‘Phosphorus- k Phoséhdrus

trich.loridc - oxychloride

85-135°C

. . ‘ H .
1N
(cns)zun + mc&3 e N 'P‘—-CI+HCt
. B i

CH /
Ct

N.N-dimethylphosphoramidic dichloride

o -

CH

- AN i 30°C H&\ "
" N—P—Cl + 2ZNaCN + C_H_OH —2 S, N~ P ~OCH, +ZNaCI+ HCN
CH_ 7/ | 2’5 CHy
3 ci
szuqk

(W) Equipment.

) Jacketed enameled contalner with reflux
condenser.,

& Lead-lined steam-heated boilers.

o Lead-lined columns with Rasehig rings.

. . Stainless steel reaction vessels, steam
jacketed and fitted with 1nternal coollng
coils. ) .

20
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June 1977 ' - © DST-1620H-018-77-CHG 1

i. (U) Physical and -Chemical Properties.

o' Odor: Faiﬁtly fruity; none when pure.>

@ . Physical state and color: Crude agent is dark
- brown; pure material is colorless liquid.S>

° Boilin point: 240° C at 10x10"% Pa, 120° c at
1.3x10° Pa.3 ’ A o

e  Melting point: =~50° c.5.

®  Solubility: Soluble in water, alcohol, gasoline,
oils and fats. o .

® Vapor density (relztive to air): 5.63.5
e Specific gravity: 1,073 at 25° c.S

e  Volatility: 90 mg/m3 at 0° C; 610 mg/md at 25° C;
858 mg/m3 at 30° C.5

P ‘Vapor‘pressure: 9.3 Pa at 25° C. (about the

same as mustard),’ A - ' . .
e Heat of vaporization: 33 3x10% J/kg {average V A
between 25° and 50° C).>

©  Flash point: 78° C.5

Y Decomposition temperature: 130° C (unstable when
exposed to heat and thus likely to decompose upon
‘explosion of mumition).

-

©  Hydrolysis: Gives ofy HCN as one product of
hydrolysis. Reacts slowly with water but
fairly rapidly with strong acids or alkalies;
self-buffering at pH 4 to 3. Autocatalytic
" below oH 4 due to presence of HCN. Half-life
"of 7 hours at pH 4 to 5. Hydrolysis catalyzed
by phosphate;5 :

ke (U) Method of Dissemination.® 7 Mortar shells, artillery
shells, bombs, bombtlets, rockets, and Iand mines.

(This. pags is UNCLASSIFIED)
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. D3T-1620H--018-77-CHG 1 . © June 1977

1. .. (U) Use. Same as for Sarin. -

o m. (G Physiological Effects. Same as for Sarin.

n, (U) Therapy. Same as for Sérin, except that it is more
oxime~resistant. '

o. - (U) Decontamination.® Same as for Sarin. In confined aréaﬁ,
however, GA reacts with chlorinating compowunds to produce toxic cyanogen.

‘Da .mm_hnuired 8,9,26 (b)(1)

(bX(1)

q. (U) Storage. Crude. product is stable in ste:.l and varnished
containers at reasomnably low temperatures; decomposes within 6 months
at 60° C. Distilled product is more stable even under tropical
storage conditicns.

r. (W Toxicig 5

] By Inhalation—LCtsg is 400 mg—min/m3 for . - Q
resting men. ICtsp is 300 mg-min/m3 for resting
men. '

° Pércutanéouslgf—LDSb (liquid on skin) is 1000 to
1500 mg/man and LCtso (vapor on skin) is 20 000
to 40 000 mg-min/m .

S. (U) Persigtence. As an aerosol Tabun may persist for
several -minutes, depending on weather conditions. As a liquid on the
ground, vapors gererally evolve for more than 2 hours, depending on
type of terrain us well as weather conditionms,

t. (O Historical.

[ ) 1936: biscdvered by Schrader at Elberfeld,
Germany.. Produced in considerable quantities
by the Germans at. Dyhernfurth.

1945:  Dyhernfurth plant dismantled and removed
to USSR. ,

IDENTIAL
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Original : o

u. ‘ﬁ)/Detection.
' ) &G( Detectors.
"

) (U) USSR —- Same as Sarin.

Cm) ey msel

ST-HB-03~18~74

{b)(1)

23
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Original o @

(2 (U)_.~ Chemical reactions,?!.

(a) (U) Schoenemann, Enzyme, Oxlme, ABC-M8 Detector,
and ODN—Molybdenum peroxide reactions -- see Sarin.

) ®) W Dragendorff s test (for tertiary amines and"
quaternary- ammonium salts). . .

o]

I

~—P—NR, + HBil, —— e HBil, NR,

l DRAGENDORFF'S e P—o
GA-TYPE - REAGENT : '

RED-ORANGE OR
ORANGE COLOR

Positive reaction occurs in presence of GA as well as V—agents and
HN-mustards. :

(c) (U) Pyrazolane test (for hydrolyzable cyanide).

i - See Hydrogen cyanide. , o o @

(d) - (U) .Prussian Blue test (for hydrolyzable cyanide).
GA produces a blue color, See Hydrogen cyanide for chemical reaction.

7. L e

a. OCS Code cr Alternate Designaticns,

o  United States -- GE, T1-1620. (U) .

° (b)(1) (7{

® Germany -- Ethyl Sarin. €1))

b. (U) Class. Nerve Agent.

c. (U) Chemical Name. Isopropyl ethylphosphonofluoridate.

. S .,

Ne IDENTIAL




UNCLASSIFIED |

Original -ST-HB-03-18-74 ~| :

d.. (U) Formula, CgH,,FO,P

o)
fi /ICHS
C_H-P- OCH
28, N
" F CRa

Ners. s13067

e. (ﬁ)‘bﬂoiecuiaf Weight., 154.12.

£, (U) Alternate Chemical Names, .

3 . Isopropyl ethylfluorophosphonate.

° Ethylfluoroisopropylphosphonite, .

0.‘ ‘Ethylfﬂuoroisopropoxyphasphine ogide.

® Isopropyl esterAof ethflphosphonoflubridic,acid.
g. - () Raw Materials. l

. Chlorine (Clp). ‘ : . ' .

¢  Phosphorus- trichloride (PCl,).

® Hydrcgen fluoride (HF). .
e  Ethyl alcohol {CpHg0H).
@  Isopropyl alcohol (C3H7OH).

“h. (U) Method of Manufacture. Same as for Sarin, Rearrangement
Process, except using ethanol instead of methanol.

T (U) Equipment. Hastelloy "B" or silver-lined reaction
vessels, pipes, and connections. :

T . (U) Physical and Chemical'Prqﬁerties.

‘e Odor: Fruity.

o Physical state and color: Colorless liquigd.

UNCLASSIFIED




ST-HB-03-18-74

deterioration
stored in steel bombs, deteriorates. The presence of even 0.2%

UNCLASSIFIED

Boiling point: 162° C.

Melting point: Below -10° C {does not
crystallize readily). '

Solubility: Soluble in water, gasbline,
alcohols, fats and oils.

~ Volatility: 1,210 mg/m3 at 25° cC.
Vapor pressure: 1.56 mm Hg at 25° C.

Hydrolysis: Hydrolvsis catalyzed by both

acids and bases., Less easily hydrolvzed than GB.

Method of Dissemination. Not known.

Use. Developmental agent.

Physioclogical Effect., Same as for Sarin:

Therapy. Same as for Sarin.

Decontamination. Same as for Sarin.

Protection Required. Not known.

Storage.

Pure GE stored in Pyrex or mild steel shows no

after 6 months. The impure product, containing acid and

chlorine will cause rapid breakdown.

Toxicity.

By inhalation -- Estimated LCtsg for man is
350-450 mg-min/m3,

Percutaneously —- Estimated LDgy is 220 mg/man.

Persistence. Non-persistent.

- Detection. Same as for Sarvin.

26
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UNCLASSIFIED

ST-HB-03-18-74

Code or Alternate Designations.

United States — GF.
United Kingdom —— GF.

Cléss. Nerve agent.

Chemical Name. ACyclohgxyl me thylphosphonofluoridate.

Formula. C,H,,FO,P

O,

i
mﬁ—r—o—

F

Molecular Weight. 180.16.

Altemate Chemical Names. o . ‘

Cyclohexyl ester of methylphosphonofluorldlc
acid.

Cyclohexylmethanefluorophosphonate.
Methylfluorocyclohexylphqsphonite.

Raw Materials.

Phosphorus (P).
Chlofine (Clz).
Methyl alcohol 997%, water—free (CH30H) .

Sodium fluoride 98% pure (NaF) or Hydrogen
fluoride, 987% (HF)

Metallic sddiuﬁ (Na).

7 o

UNCLASSIFIED




- UNCLASSIFIED

ST-HB-03-18-74 : Original

e . Methyl chloride (CH3Cl1).
e Cyclohexyl alcohol (CgH;;0H).

h. {U)  Method of Manufacture. Same as for GB except that
cyclohexyl alcohol is.substituted for isopropyl alcohol and the
conditlons for the final step of the rearrangement process are changed
to 40° to 60° C at 100 to 200 mm Hg. .

i ¢5)) Ph151cal and Chemical Properties.
‘@ Physical state and color: Clear liquid.
° Melting point: Less than -30° C.%

° Volatllltz 438 mg/m3 at 20° C, 581 mg/m3
at 25°C '

e Vapor pressure: 0.042 mm Hg at 20° C, 0.06
mm Hg at 25° ¢.%-

® Hydrolysis: Decomposed by alkali,

j- (U) Methods of Disseminationf ‘Not known.
k. (UY Use. Same as for Sarin.
‘1. .(U) Physiological Effects. Same-as for Sarin, but GF is more

readily absorbed through the skin..
m. .1(U) Therapv. Same as for Sarin.

n. . (U) Decontamination. Soap and water; solutions or pastes of
washing soda; and calcium hypochlor~te.

0. ) Protectlon Required. Not known.

P- (U) .Storage. Reasonably stable in steel cylinders at normal
‘temperatures. : .

28 -
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- - CONFIDBNTIAL |
June 1977 DST-1620H-018-~77-CHG 1

q. (&r Toxicity.

e
(b)(1)
e
r. (U) Persistence. Persistent,
s, (¥ Historical.
@
(b)(1)
o
t. (U) Detection. Same as for Sarin.
C. V~AGENTS .

9. _(U)..General

. . ae. The V—agents are highly toxic, sulfur-containing organophés—
phorus compounds that were first described by the British scilentists

. R. Ghosh and J. F. Newman in 1955. This new type of(apticholinesterase'

4has'the general formula

o - R

R
N Vel
/P S Q2H4—N\R
()R] 3
Ner. 513065

where R, Rj, Ry, and Rj are alkyl groups. Compounds of this type can
easily be quaternized at the nitrogen atom to form salts. One of the
compounds synthesized and studied by Ghosh and Newman was 0,0-dimethyl
S-2-diethylaminoethyl phosphorothiocate or VG.
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CONFID AL
DST~1620H-018—77—CHQ 1 ' - . “June- 1977

b, The Ve-agents are liquids with high boiling points and low
volatility. They are more persistent than the G-type agents, and may
be digseminated in the form of droplets, aerosols, or vapor. They also
are toxic via the respiratory route, but:in contrast with the G-agents,
are more readily absorbed into the body through the skin. The V-agents
are highly persistent once deposited on a surface; aerosols (particle
size of approximately 5 um or larger), which are produced mechanically
or explosively, can result in the deposition of serious or lethal
concentrations of nerve agent, upon impacc on surface,

c. The basic difference between the V-ageat and the organophos-
phorus insecticides lies in the position of the sulfur atom. The
V-agents have the thiolo structure .-

o

PS5~

while insecticides genérally have the thiono structure

S
\\"
= PeQ

The thionate, which is the less toxic form, may isomerize to the toxlce
thiclate form spontaneously or upon application of heat. Because of ‘
this close chemical relationship between the V-agents and the fnsecti-
cides, it has been suggested that facilities capable of producing -
organophosphorus insecticides can readily be converted to the production
of the more toxic CW nerve agents. Others claim, however, that despite
this close similarity in chemical structure, the processes required in
thair manufacture are grossly different and the basic requirements in
material, equipment, and safety facilities may also differ.

Y

10. (g¥ vE
a. 536 Code or Alternate Designations.
e (H

. (b)) &)

® Canada—VE, (U)




 CONEIDENTIAL

ST-HB-03-18-74

b. (U} Class. Nerve agent.
c.  (U) Chemical Name. O-Ethyl S-2-diethylaminoethyl ethylphos—
phonothiolate, : :
d. (U) Formula. C,,H,,NO,PS
C,Hgd. O ‘
P . Czﬂs
¢ H, 7 “s-ch_cH N’ '
2 5 22
CZHS
e. ) Holecular Weight. 253.35.
£f. {U) Raw Materials.
@ Ethanol (CyHg0M).

o Sulfur (S).
e Sodium hydroxide (NaOH).

e  Ethvidichlorophosphine (CpHsCL,P),

e  2-Diethyiaminoethyl chloride (C,Hs),NCHyCH,C1. |




ST-HB~03-18-74 }

(b))

Neg. 550265

h. ) Equipment. Since there is no corrosion pfoblem such as
exists in the production of GD, no special equipment is necessary.
Standard chemical plant reactors and accessory equipment can be used.

i. _LG?’fggysical and Chemical Properties.

(b)(1)

32
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- ST-HB-03-18-74 .

3. (U) Method of Dissemination. Not known. ; ‘

k. (U) Usa. Developmental agent.

. 4)) Physiolqgical Effects. Typical cholinesterase inhibition
symptoms (see Tabun), which may. be de delayed for an hour or two depending .
on the dosage. With percutaneous contamination, the eye symptoms may -
not occur at all. Effects are accelerated by super-lethal percutaneous
dose or by inhaled aerosols,

m. (U) Therapy. Same as for Sarin.

n. - (U) Decontamination.®s8,27 DS—Z, bleach slurry or 5% sodium
‘hypochlorite solution, M5 protective ointment, DANC soiution., Alkali -
solutions destroy V-agents much more slowly than G-agents, Plain hot
water is generally ineffective, since the boiling water will contain a-
large -amount of unhydrolyzed agent and the steam will distill some of
the agent into the atmosphere. Liquid droplets. on skin may be removed
with the fuller's earth pad, and large drops of agent on clothing may
be neutralized by the. XXCC3 pad, both of which are found in the Us- M13
Individual Decontamlnation and Reimpregnating Kit. .

(b))
fo) X(Prnrprrihn Reanired

ENTIAL




co NTIAL

ST-HB~-03~18-7% " Original

r. (U) Persistence., Persistent.
s. Detection.
(1) QCf/ Detectors,

(a) €5 USSR

&
(o)1)

(b) (U) PRC — Detector kit, type 64,20
() @b us?l

-4

(bX1}

(2) (U) Chemical Reacticmns.?!

(a) (U) Dragendorff's Test - See Tabun. A positive

reaction occurs in presence of V-agents as well as GA and nitrogen
mustards.




A Ry

. CONFIDERTIAL

_ (b) . (U) Enzyme, Oxime, and ODN~Molybdenum Peroxide
reactions — See Sarin. :

Original ST-HB~03-18-74

(c) ‘(U) ' Tetrazolium Test (for . mercaptans, -SR).

o : o .
i L
R_,I, ——SR” + OH© e R“_P__OH +G sRr"
R - I
V-AGENT R
["cems ] [ cons - ]
\ AN
c==N C==nN,
2 8sR" + LbL;%m B—— L h CeHa |- ?mssw
. - . —Ce -
. _ \vé ) \ :
N . : N
; ! 1
L. CGHS ._J 2 ' L CGHS ) _J 2

NEOTETRAZOLIUM

CHLORIDE TETRAZOLIUM RED

{RED TO PURPLE-BROWN COLOR)

Neg. HR0066

‘ (dY (U) ABC-M8 Detecfor Paper. See Sarin for dyes
VE, like all V-agents, produces a green color.

11. & vo
' a. 'SZS

used..

Code or Altermate Designations.

(bX1)

e Canada -= VG. (U)
® .West Germany —— Amiton. (U)
e ' Italy —- Infermo. . (U)

° USSR ~- GD-80, Amiton V-gas. (U)

b.  .(U) ~Class. Nerve agent.
C;: {U) Chemical Nawme. "0,0-Diethyl S—Z—diethylaminoéthylphos—
phorothioate. . : .

35
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ST-HB-03~-18-74

d. (U) Formula. CIOHZL;NQaPS_

: : : |
(y Raw Materials. o )

CONFIDENTIAL DR
| — ’ . » Qriginal @

‘C_H0 O -
23y CH.
Soee 1’28
C_H_0/ \SCH_CH_N
2's ZZ\CH
T2''s.

(U) Molecular Weight., 269.35.




 CONEISENTIAL

ST~HB-03~18-74

- h w Equipment. "Standard chemical processing equipment.

i. (&Fr  Physical and Chemical Properties. ' ‘




o

L J
o.
3. w
k. w -
significantly

considered by
Analcgs of VG

. Original

-

(b)(1)

Methods of Dissemination, WNot known.

Use: Developmental agent. Although its toxicity is
lower than most candidate CW agents, it still is

some countries to be of importance as a potential agent,
have been studied by some countries.

1. () Physiongical Effécts. Asame as for VE.
m. (U).\Theragz. Same as for Sérin.
n. (U) Decontamination.® Same as for VE.

_ o. (U) Protection Required. Protective mask and full proteétive
clothing. ' .
&)1

G Qés Toxicity.
e
° (BX1)
r. (U) Persistence. Tersistent,
s. (U) Histecrical.
® 1952: Synthesized by Ghosh at CDE Porton.
Patented in 1955.
e 1953: Synthesizéd in Kabachnik's laboratory
in USSR. . .
t. (U) Detection., Same as for VE.

38
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Original . : : ST-HB-02~18-74 '
12, (L VM o 3 S I S ‘I'

a.” CE; Code or Alternate Designations.

’ o (b)(1) ‘p‘(

° Canaéa -- VM. ()

| e Sweden -- Edemo. (1)
Y USSR"F?'V~gas, .(Ui

b. (U) <Class. Nerve agent.

STy Uy Chemical Name. O~Ethyi §~2~gdiethylaminoethyl methyl-
- phosphonothiolate. :

d. () Formula. CgH,,NO,PS

[o]
°z"5°\P:; -
e CH CH N! zs
CHy S—CH,CH N

CMs . Q

e. (U): Molecular Weight. 239.28.

£, L) Raw Materials.

L4 CHe)

(o)1)




ST-HB-03-18-74 ' " Original

h. (U) Equipment. Standard chemical processing.

i (;/), Physical and Chemical Properties.

(bX1)

3. (U) Method of Dissemination. Not known.




Original

N,

0.

Fect

)]
14
AW
1¢8)
141)]

ST-HB~03~18-74

Use. Developmental agent.

Physiological Effects. Same as for VE.

_Therapy. Same as for Sarin.

Decontamination.s_ Sawme as for VE.

Protection Requifed.. Protective mask dnd impermeable

prote;tive clothing.

f/ .anrncrb : {b)(1)
/

(B)(1)

d. -

r. (W

.. &

c. )

1. ger ovs
e
.

b. (V)

co- (W)

¢

Persistence. Persistent,
Historical. Synthesized by Ford-Moore in United Kingdom. .

Detection. Same as for VE,

a. ;25’ Code or Alternate Designations.

ces
T

(bXT)

Class. Nerve agent.

‘Chemical Name. O-Ethyl S—2~diisépropylaminoetﬁyl

ethylphosphonothiocate.

,qumulg. C12H28N02PS

CTHO
2 8NF
k? : CHICH,),
©C, M/ \S-CH,CH,N
2 E \CHICH,),

| o 41 . -
" COMFDENTIAL

T -




. CONEFIBENTIAL |
ST-HB-03-18~74 : v , .. " original . @
‘e (U) Molécular Weight. 281.36. |

f. /ge)’ Raw Materials.

(-]
(bX(1)
°

g. }0’)’ Method of Manufacture.2:12

CONHDENTIAL




Original

ST-HB~03-18~74 .

h. () Equipment, Standard chemical processing equipment.

i, M Physical and Chemical Properties.
®

.

X1}

j.  (U) Method of Dissemination. Net known.
k. (U) Use. Developmental agent.

1. (U) Physiological effects. Same as for VE.

m. (U} Therapy. " Same as for Sartin.

n. (U) Decontamination.® Same as for VE.
0. (U) Protection Required, Protective mask and full protective
clothing. B

P (¢{ Storape. .
7/

{(bX1)




bY1)

o

r. (U) Persistence.- Persistent.

s. (U) Historical. Synthesized in the United States and the

United Kingdom,
' c. fU) Detection. Same as for VE,
L4. ,aﬁ’ VX

a. g?f' Alternate Code or Designations.

. o
b)) '

e (er

- France -~ A-4. (U)

b. (U} Class. Nerve agent.

C. (U)‘ Chemical Name., -0-Ethvl §-2 diisopropylaminéethyl
methylphosphonotuiocate, ’

d. (U) Formula. CjHpgNO,PS

CaHg0, O
. CHICH,),
CHy S~ CH,CHN

CH(CHy,

e, (U) Molecular Weight. 267,37.

fo. Jﬁ%’ Faw Materials.

.

L
BX1)

44
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CcO ENTIAL

Originél

2. ,écf/’Method of Manufacture.?,12

 ST-HB-03-18-74

(b)}1)

h, fU) Equipment. Standard chemical processing equipment,

i. (g~ Physical and Chemical Properties.

()1}

45
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‘ST—HB-63—1§_'7;,& - CONM[AL

Fee (U) Method ot Dissemination. Same as for Sarin.

Original

k. . (U) Use. To pfodﬁce casualties and cause death by inhalation

‘ . of vapor or aerosol, by liquid droplet contamination of skin or eves, or
6 " by ingestion with food or water. To cause harassment by requiring

personnel to wear heavy, special clothing and masks, or to seek shelter.

1. (A Phvsinlneiral Effecy |°N)

(b)(1)

m. (U) Therapy. Same as for Savin.

46
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//n-nn-o-om{nnf'lnn 6 28

June 1977

DsT—1620H-018—77—CHG 1

®

(b)(1)

(b)(1}

0. /;21’ Protect:on Required.

_n. {@h Storage.

.Persistence;
(b)(1)

r. }ﬂs _quicitx;lo




A CONRIDENTIAL -
June 1977

DST-1620H-018=77-CHC 1. .

X

. 4T petection.??

3 o)1)

(BX1)

% ‘ 15, RESERVED FOR FUTURE USE

1 16. () EA 1699

‘% A ‘ - a. V Code ot Alternate Designatiomns.
o (o @

; ° Sweden—F-gas. (U)

@ USSR~-~V~gas. (.

- . Romania .ud Yugoslavia—~Vx.‘ Algo assign VX to
‘the whole .group of phosphorylthio-&:holines. ) . A @

T R T

(uy Class. Nerve agent.

s
»

g b

e. (U) Chemical Némes.

s e
e ¥

i : O—Ethylfsé(dimethylaminoethyl) ester of
X S o methylthiophosphonic acid.

Q@

i A ‘ ’
- ‘ ~hoxydimethylaminothioethyl methylphosphonate.

A e
& S~Thiocholine~0—éthylmethyiphosphonothioléie.
e . O=Ethyl S-2-dimethylaminoethyl

methylphcsphonothioate.

d. (U) Formula. C7HjigNO2PS
CH, © '
3\Pi cH

c n.ol \s-cH CH N
2"'s 272\

3

C?ia

‘Neg. 550278 . S . ‘ '
- ®

{DENTIAL




.y

7
(U) Molecular Weight. 208.26.
{U) Method of Preparation.
: o CH,
R : ' My H_O g § -CH_CH N! :
‘c2H5o,a—:°—. CH, + HSCH,CH, N —»C,HO0-P=5 22N,
| & A oy cHy s
- 'Neg.-513071 o EA 1699
(UY Physical and Chewdcal Properties.
@ Odor: .Odorless.
io Physical state and color: Colorless iiquid.
. Boiling point: 80° C at 8 Pa.
° Solubility: Soluble in organic solvents,
slightly soluble in water.
s  Specific gravity (liquid): 1.0725 at 25° C.
e Volatility: Low.
o Hydrolysis: Hydrolyzed spontaneously in
-aqueous solution.
° Reactions: Reacts strongly with oxidizi§g 

agents such as chloride of lime, sodium
hypochlorite, and potassium permanganate;
also redcts vith’ammonia and amines.

"~ h. (U) Dissemination. Can be disseminated as on aerosol.

' i, (0) Physiological Effécté. ‘fhe effects afe‘sigilar to VX.
Vx. has no irritating effect on the skin and is more liposcluble than.
Vx penetrates the skin and mucous membrane rapidly and also

penetrates the blood-brain barrier.

Sariﬁ.

e

ks

¢4

b
4

Decontamination.®. Same as for VE.

(U) . Therapy. Same as for Sarin.
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DST-1620H-018-77—-CHG 1

l‘

m.

Ne

min/m3 by iphalation route.2? LDgy in mice is 0.05 mg/kg (
rabbits is 0.014 mg/kg (IV) and 0.16 mg/kg ®c). -

COMHDENTIAL

June 18977

Y

(U) Protection. Protective masks and clothing.

(U) Storage. Stable in storage, if dry.

(V) Toxicity. Fatal dosage in man is gilven as 5 to 10 mg-

" o. (U) Persistence. Persistent,
P (U) Detection. Same as VE. !
q 4% Historical.ll o)1)

17. Vigfnorory  EA 314830 2!

&)1

(ﬂ Code or Alternate Designation.

(#f Chemical Naire. (BX(1)

a.
b. (#f Class. o)1)
Ca
(bX1)
‘d.
8
f.

(b))

(U) Molecular Weight. ?79‘.3?.

w{ Phvsical and Chemical Properties..

[ <]

CH el




8-

U} Use (U). Developmentaliégent.

CWL o ;@-16203—

Physiological Effects (U).

018-77-CHG 3
4 March 1981

(b)(1} 1

X

r/mf Tharanw (1),

B)(1)

BN

v

3 V,((Decon;aminatibn {0).

73

(bX1)

{b)(1)

v).

{by(1)

1. (U) Detection (U). Same as for VE.

D. EXPERIMENTAL AND.UNKNOWN AGENTS (U)

General (u)32 33

o)1)

NOT RELEASABLE TO FOREIGN NATIONAL3




CONFIDENTIAL

DST-1620H-018-77~CHG 3

(’“ 4 March 1981 « , : '
‘Ilf : T
~ (b)(1)

o

(b)(1)

L)1

.

19. MethylfluoroPhoaphoi'ylcholine (it

a. (u) Code of Alternate Designations. ‘(U). Yugoslavia t"eferq to the
group of flluorophospho’rylc‘holines as F-polsons or Tamuelin polsons.

b. (U) Synthesis (V). The : synthesis of methylfluoro;hosphoryl-
choline 7(2-d1methy1aminoethyl metbylphosphonoflu‘oridats) ig aimilar to. that
of sarin. In the final stage, the reaction is as follows:

Tertiary

CH3 % S : : ' © Amine . 0 CH

\P . 4+ HOCH,CH N(CHa)z ———— CH,~P~- 0 CHaCH N -+ HCI

I \py e e 1 H

-F ct : : o F 3
Methylphospionic 2.dimethylarinoethyl A 5 Dimethylaminoethyl
v . . . g ¥ aminoethy

chloride fluoride alcohol o mcthylphosphonoﬂuoridzte

Neg. 513073
d can be. performed as

Quaternization of Ehe -unstable dimethylamino compoun
follows: A : )
0 CH, CH.X 3 ®,cHy ©
H u«-o CH /73 __3 5 cH ,-P-O0-CHCH N *x
c'sf CHRCHA, Ether 31 2 zl‘cu‘
R CH , 3
F 3 ,
. CHy

Methhalide of 2~dimét5yi&minocthyl ‘
R ; methylphosp ionoflucridate.
weg. 513073 :' -

where X is-a halide. The quaternized form is wore stable.

" 19.1. VR-Sj ' (!:‘.}..
~Nqne.

a. (U) Code or Alternate Designation (U).

" NOT RELEASABLE TO FOREICN NATIONALS

52
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@

‘ DST-16208-018-77-CHG 3
4 March 1981

ENTIAL

Class (U). A standard Soviet agent, probably a nerve agent. .

Chemical Name (U). Unknown; possibly thickened soman.

Pormula  (U). Unkdown.

b..  (U)
c,.' (u)
a. A(U‘)
. W

Phyasical and Chemical Properties {’{L- Li-quigl.

@1}

(o)1)

showers, clothing ‘decontamination un

h. >:(U) Physiological Effecés (U). Unknown . Probably same as soman.

- {. (U) Decontamination (V). iadividual decontamination kir, mobile

sprays-

its and " decontamination truck-mounted

1. (U) Protection Required {(U)« Full protective clothing, protective

C ' masks .

ke (U) Storage (U). Unknown, presumed to be rélatiyely stable. .
AR (GoNOTORN) Toxicity (U). ®X1 ‘
- : ‘ e
{o)(1)

20.
a. EA 5365 (u).34 35 |
(1) S?{ Alternate cdde or designation (U).
(2) (y) Class (Uﬁ. Ne’rv-e agent.
Yol (3)

s {u) . Hiscoricai (U). Soviet development. -

Experimental _Agenﬁs‘ vy ' ' /é'

(o)1)

X1

5,?) Chenical nams (U). (b)(1)

ROT KELEASABLE TO FOREIGN NATIONALS




o

DST-1620H-018-77~CHG 3

4 -March }981

NS ;xﬁf Formila (U). o)1)
A

CONEIDENTIAL

(b)(1}

Neg.. 550280

(5% ‘uzf'ubleculaz weight (U). ' {o)(1)
7z N

e

L

) Raw Materials (U).

)1

7) }Q"Mﬁ:hod of prepa':ation‘ Uy,

LX)

NOT‘RELEASRBLE TO FOREIGN NATIONALS




COMFIDENTIAL

June 1977 DST-1620H-018-77-CHG 1

(b)(1

. . EA 5365
Neg. 550281

(8),/(99/2’hysical and Chemical Properties.

(B)(1}

&D) M/Hethod of dissemination. i (WU{!)))(”
r g

(bX1)

(b)(1)

(10) (F Use.

(bX1)

{B)(1)

(11> ;CQ’ Physiological effects.

(B)(1)




June 1977

~ : FMU)
(12) (¥ Therapy.

b))

£12) /{/( Decontamination.

L)1)

(b)(1)

T WA sg( Pratection reauired,

(b)(1)

(ex1)

PIUPEN

(b)(1)

7J

(bX1)

(16) jC{ngoxicit;:

(031

£
Qan yz( Detection.

(a) 9‘ HS.detactcrs.
[

(b}

. | 56 , »
CONFIDENRTIAL
=




TIAL

DST-1620H-018-77-CRG- 1 -

(b)(1)

Vi

&N

®)

(U) Chemical reactions. For enzyme reaction and

ABC-M8 Detector Paper, see Sarin.

B)1)

c.  SE> EA 5414.12,3%,36 '

(1) (¢§ Code or alterngre desigmation. ®xn
B o Chentcal name. (o)1)

 (3) /4]

{b)(1)

{4) SZS Molecular wégg_t_\__. o1

(5) (U) Physiological ’effeéta.~ Same as EA 5365.

(6) (U) Therapy. Probably similar to EA 5365.

(7) (U) Storage. No data. ] A

(8 ¥ Toxicity.l? o)1)

(b)(1)

57

CONFIDENTIAL

7o




o CONE AL - '
DST-1620H-018-77-CHG 1 . = -  Jime 1977
E. STUDIES IN SUPPORT OF BINARY MUNITIONS

21, (D)/Genernllz
7

(b3(1)

22. ",('e‘)/Binary ‘Systems_for G-agents37-39




ST-HB~03~18~74

Original

(CIS)

{b)(1)

23. 5/) Binary Systems for VX1Z2:38-%1

b))




CONFI

ST-HB-03~18-74 Original

(b)(1)

F. CARBAMATES

24. . (g> General?

25. (A 3990%3
. Qs

(U) Class. - Nerve agent.

. (b)(1)
hemical Hame. |

(bX1)

FIDENTIAL

796




Original ST-H3~03-18-74

| Vc’.w (})/If'cfmula.“3 !(bx” . l ' .' o .

(o)1)

d. (U) Molecular Weight. 718.

. yRaw Materials.“?
S

1

e ®)(1)

BX1




1AL

ST-HB-03-18-74

g- : }C)/Physical and Chemical Properties. "

¢ (o)1)

Original.

: ' . [®m
_h, -,ngf';ﬁysiological Effects. 5748 [0

(b)(1)

(o)1)

 1. _;e?’ Théragx.f5

(b)(1)
-

i /{Storage.'“u’ks R

(b)(1)

k. Mroxicitx.“""‘s b))

(bX(1)




j.original . ST-HB-03-18~74

{bX1)




3

i e b A

PRy

Siidin

(This page inténtional'ly left blank)

64

(This page is. UNCLASSIFIED)
' 1800 ’ .




UNCLASSIFIED

.. origfaal . ST-HB-03-18-74

Section IT,

VESICANTS (BLISTER AGENTS)

1. {U) Genaral .

Vesicants (blister agents) are used for casualty effect. These agents
blister or irritate the skin and also affect eyes and lungs. Most of
these agents are insidious in action with little or no pain at the time
of exposure; Lewisite and Phosgene Oxime, however, cause immediate pain

on. contact. -

2. (U) Ethyldichloroarsine

a. Code or A;cernate ﬁesignations‘“
o  United States—ED.
‘s‘- ﬁhiced Ringdom-~ED,
@ - ® Gerr"\aﬁy--DICK;. Yellow Cross 1, Green Cross 3. ' ‘
o

E ) b. Class. Blister agent--lunp irritant.

c. Chemiéal Name. Ethyldichloroaréine.
d. qumula. C,Hg AsCl,

DN : , e. Molecular Veight. 174.88.

i Raw Materials.
@ Arsenous oxide (As,0,).
e Sodium hydroxide (NaOH).

o Hydrcchldric:acid (HCL).

e  Ethyl chloride (C,H.Cl).

» 'Sulfqr dioxide (SOZ).
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o Diethyl sulfate {(C )2‘&10 1.
'y Calcium chloride (CaCl ) as a dryinp ayent.

£ Hethod of Manufacture.

®  American Method (vield 75-80%):

Aons(Aq.Seln) + GNQOH-—»INasAcéa + snzo

Sodium arscriite

uSA;OS + (c, ns)zso“ —> C,H NaS0, + C.H AsO_ Mo

23 28 3 2
Sodium cchyl Disodium cthyl
sulfate arscnite

C H ABO Mo + SO — No_SO0_+ C_H_ ASO

2s 3 2 2 2 4 5
V " Ethyl arscnic
oxide
CHgAR0 . + 2ZHCI ———> CH ASCl, + H,0 ) o @
o . ED )
A S
® - German Method (requires 2.5 days}:

CoHgAsO4Na, ¥ NaCt

NagAsOy + C M CI

DISODIUM ETHYL
ARSENITE

ZNaCl + CoHg AsO4HA

CaHgAsOgNay + 2HCY

ETHYL ARSENIC
ACID

CHs A0 3Hy « SO, CaH5ASO + Ho80,

ETHYL ARSENIC
OXIDE

C,HgASD + 2MCH

CoHeASCly; + Hy0
£0
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Eguigﬁént.

® Pfaudler kettle.

®  Autoclave.

Physical and Chemical Properties.>
®  Odor: Fruity, but biting and irritating.

® Physical state and coleor: Clear liduid.

e  Boiling point: 156° C. o _ :
o Melting point: -64° C.

® . Solubility: Soluble in ethyl chlorlde,- alcohol,
ether, benzene, acetone, and cyclohexane.

o““Vapor density (relative to air): 6.0.°

° Specific gravity (liq): 1.69 at 20° C.-

™ Volatility: 6,500 ﬁg/m3 at 0° C; 20,000 mg/m3 S ‘
at 20° C; 27 200 mg/m at 25° C. ’ .

° Vapor pressure: 2.09 mm Hg at 20° C; 15.1 mm Hg
at 50° C ’ '

® Heat of vaporization: .52.5 cal/g.

® Flash point: High enough not to interfere with

the military use of the agent.

) Decomposition temperature: Stable up to boiling

peint,

o Hydrolysis:. Liquid rapidly hydrolyzed by water
to give hydrogen.chloride and ethylarsenious oxide.
Vapor is more stable.

Method of Dissemination. Artillery and mortar shells.
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@

k., DUse. Delayed-action casualty agent,

1. Physiolopical Effect. ED is .a delayed reaction agent. The
vapor is irritating to eyes, and the liquid may cause eye. injury. The
agent causes respiratory irritation, pulmonary congestion, edema, and.
pneumonia. Both the liquid and vapor blister the skin, and absorption
of sufficient amounts through the skin will cause systemic poisoning
or death. Liguid ED has about 1/20 the blistering action of liquid
Lewisitn.8 : : .

m., . Decontamination.®%»® Not required in open field, For enclosed
* spaces use water, caustic soda, DS-2, DANC solution, bleach slurry or dry
STB. For self-decontamination, skin decontamination pad in US M13
Individual Decontaminating and Reimpregnating Kit is recoormended.

n. Protection Required. Protective masks and clothing.

0. Storage. Stable in steel, artacks brass at 50° C, and is
destructive to rubber and plastics.

p.. Toxicity.?>
) By inhalation—-LCt., is 3000 to 5000 mg~min/m3

depending upon the period of exposure since the . ®

agent is rapidly detoxified in the body; ICtg,
is 5 to 10 mg-min/m3.

o Percutaneouslv~&LCt50 is’lOO;OOO m?émin)m3.

q. Persistince. Persistent enough to knock out enemv forces,
but not enough to deny t':e area to the attacking forces. Peérsistence
in summer is 1 to 2 hr in the open and 2 to 6 hr in the woods; in winter,
2 te 4 hr in the open and 12 hr in the woods.

r. Historical. March 1918: Introduced by Germans in an attempt
to produce a volatile nonpersistent apent that would be quicker acting
than diphosgene and mustard, more lasting than diphenylchloroarsine.

S. Detection.

(1) us Det~ctors. 2,2}

. Yellow band tube (Molvbdenum blue test) in M18A2
anu M19 ‘kits. Sensitivity, about 10 mg/m3.
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{B)(1)

L

(2)' Chemical reactions.ZIA

(a) Molybdenum Blue test (for strong reducing agénts and
volatile arsenical compounds). ' S

cl c

}A}r;/ + (N Hy), M0 O, + H0
R : . AMMONIUM
- o MOLYBDATE
_TRIVALENT ARSENIC o
COMPOUND WHERE R =
C,Hg, CHg OR CyH, CI
‘ OH
. OXIDATION . . MOLYDENUM
REDUCTION _  BLUECOMPLEX 4L R_As = - +NHsGH + NH,CI
» . {ELUE COLOR]) f ~ ‘ -
K o]
PENTAVALENT

~ARSENIC COMPOUND
Neg. 513076

(b) DB3-SO3 test. Gel is ‘speckled with black spots.
Reaction unknown. -

‘ {¢) ARC-M8 Detector Papef, ' See Sarin., ED produces a
red color. : : . ; : '

(4) Gutzeit test. See Lewisite.




- CONFIDBRMTIAL

ST-HB-03-18-74

3. /&( Lewisite

a. }C{ Code or Altermate Designations.

‘® United States--L, . (U)

° United Kingdom--M-1, L. (1)

@  USSR—Lyuizit. (U)

® b)) (e
) Germany~--Lewisite, (U) .
° XD (e’

b. (U) Class. Veslcant,

c. (I})' Chem:{.cal Name, Dichloro (2~chlorovinyl) arsine .

d. (U) Formula. C,H,AsCl,

Ci

Ci——CH-CH-—As/

ci

e. (0) . Molecular Weight. 207.35.' ‘

£. (U) Alternate Chemical Names.
o Chlorovinylarside dichloride.

e 2-Chlorovinyldichloroarsine.

“g. (J) Raw Materials,
o vﬂyérochlﬁric‘acid (ne1).
e Acetylene (C,H,).
] Aluminum chloride (A1013} as a catalyst.

® Mercuric chloride (HgClz).
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®  Cupric chloride (CuClz)..

. Silicon tetrachloride (SiCl,).

e .  Aluninum 'r‘nonoxychloride (Alzoci,‘) .
®  Arsenic ' trichloﬁiée (A5C13) .

h. ($)] Method of Manufacture.

(1) (U} US Hethod:

£Q

CaHy + AsCly ”1 CICH==CHASCl,

LEWISITE

Wash with HCL: to extract ex;:ess I\sCl3 and distill.

-(2) (U) Soviet Methods:

™ Method Az

Myl OR CuC2 R ’ )
Z 2 CICH = CHAsCI,

C,H, + AsCly

LEWISITE

e Method B:

) . oc
CaHy + 8l 28 L CICH = CHSICI,

TRICHLORO {2-CRLORJVINYL])
SILICIDE :

CICH = EHSICly + AsCly—-=CICH = CHAsCI, + SiCl
LEWISITE
This method forms only the primarv Lewisite. The American method produces
a mixture of primary, secondary, and tertiary forms which must be
distilled in order to obtain the desired primary lLewisite.

i. () Equipment. Enameled autoclave.

j. (U Physical and Chemical Properties.
o Odor: Geranium odor; very faint if agent is pur;e.s

. Physical state: Liquid, '
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e  Boiling point:- 76° to 77°C (12.5 mm ug), 93°C
(26 mm Hg); 190°C. (760 mm Hg).3 :

®  Melting point: =-18° C.°

] Solubility;3a11 - Soluble in ordinary organic
snlvents; insoluble in water and dilute mineral
acids. Because of its good miscibility with other
CW agents, Lewisite is suitable for the preparation
of tactical mixtures..

i b

Vapor density,(felative to air): 7.2.°

° Liquid-density: 1.89 at 20° c.5

1]

i SER , Vqlatilitgi 967 mg/m3 (0° ©), 2300 ag/m3 (20° C),
i D 8890 mg/m3 (30° C). .

® Vapor. pressure: 0.087 mm hg at 0° C 0.394 mm Hg
at 20° C; 32.50 mm Hg at 100° C.°>

g ‘ - Heat of vaporization: 58 cal/g (0° to 190° C) 5

4)6 e . Flash point: HNone. o o : a
‘ a e Decomposition temperature: Above 100° C.3

° Hvdrolysis: Rapidly hvdrolvzed in liquid or vapor

‘ state. Products include hydrogen. chloride and
chlorovinvl arsenious oxide. The latter is a solid
with blister properties. These properties are
destroyed by alkaline hydrolvsis. :

S D e e

4 : k. (U) Method of Dissemination. Land mines, sprav tanks, bombs,
rockets, artillery and mortar shells. :

1. (U) Use. VUsed in the summer agalnst 11ving targets;. in the
winter it is an effective terraln contaminant. . .

m. (U) Phvsiological Effects. ,Lewxslte“produces effects similar
} to Sulfur Mustard (see para 10) but, in addition, acts as a systemic
h poison, causing pulmonary edema, diarrhea, restlessness, veakness,
, ‘ subnormal temperature, and low blood pressure. In order of severity
E - and appearance of symptoms it is: a blister agent; a toxic lung irritant;
and, when absorbed in the tissues, a systemic poison. The liquid causes
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an immediate searing sensation in the eye and permanent loss of sight 1if

not decontaminated within 1 min. Lewisite produces an immediate and

strong stinging sensation to the skinj reddening of the skin starts within
- 30 min. Blistering does not appear uwntil after about 13 hours. Like Sulfur
Mustard, it is a cell poison, but its skin burns are much deeper. When
‘inhaled in high concentrations, it may be fatal in as short a time as

10 min. - It 4ds a cumulative poison since it is not significantly detoxified
in the body. It is rapid in action, but its duration of effectiveness
. is slightly qhorter than sulfur mustard.8

d. (U) Decontamination. Water, DANC solution, DS-2, caustic soda,
bleach slurry or dry STB,6 or treatment with a solution of sodium
hydroxide in glycexrin followed by soap and water. - Liquid agent may be
decontaminated with skin decontamination pud in US M13 Individual
Decontamination and Reimpregnating Kit.® The Soviets also include a
10% aqueous or alcoholic solution of chloramine.>?

. 0. (U)' Therapy. BAL (British anti-Lewisite, dimercaprol) either
on the skin as ointment or injected intramuscularly in 0il., Also, 30%
lancline basged unithiol ointmont (USSR).°> .

5]
p. gxf.Protectibn'Required ®XH ]

{bX1)
' q. .(U} Storage; "Stable in steel zr glass containers. Attacks i
aluminum. Storage of Lewisite in shells and bombs is made possible’ by
use of stabilizers and corrosion inhibitors.l1

r. (U) Toxi. city.

e By inhalation—LCt.; is 1200 to 1500 mg-min/m?,5
Lethal concentration is also given as 500 to 1300
ms/m (PRC). 51

. Skin absorption®—LCtsg is 100 00D mgvmin/m

: for vapor (when humidity is high, Leéwisite
hydrolyzes so rapidly that it is difficult
to maintain a concentration sufficient for
blistering bare skin). The estimated LDgg
for 1iquid on the skin is 38 mg/kg. A dose
of 0.02 to 0.04 mg liquid on the skin causes
blisters, .

s. (U Persistencé. Summer—24 hours in the open and 1 week in the
woods, Winter—-1 weéek. Has a very short duration under humid conditions.
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t. - (U)  Historical.

o .1917: First prepared by Dr. W. Lee Lewis in
" United States. ‘ o '

e 1917-1918: Gg:mahs claim manufacture independently.

. Nov. 1918: First lot manufactured shipped
cverseas. Armistice intervered, material destroyed

at sea,
u. 999’ Deﬁect::lon. ‘ -
W ,0(> Detectors.
() (F Ussk.

e (b}1)

(b) (U) PRC—Detector Kits Modél 19507 and Type 64.19,20

A three yellow band_ tube produces an orange to red color in presence of L.
Sensitivity, 2 mg/ns.s? o

() W us21

@ . Double yellow band tube (Acetylide
' test) in M19 kit. Sensitivity,
. 8 mg/m3.

o  One yellow band tube (Molybdenum -
© * Blue Test) in M18A2 and M19 kits.
Sensitivity, about 10 ng/m3, 12

e  M7AL Vesicact Detectica Crayom.5?

ABC~-M8 Detector paper for liquid agent.
 AN-M2 Water Testing kit (Gutzeit test).®

White band sampling tube using
Dithiophenylcarbazone Reagent.
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- d. m East.Germanz-—Threé'yellow band indicator paper
in ‘CHNS kit.5" g ' - ' :

2) (O) Chemicai reactions. .

 ($) o :Hnlybdenum Blue test, See Ethyldichloroarsine.

(b) (U) Acetylide test.

I
Q—C=C—As : -H—-C=C—~H

~

: cl A
LEMSITE ACETYLENE
ce=C “2H1 -
H-C=C—H + Cugd, — 2. 5 C=C ORAPOLYMER
CUPROUS . Cu Cu
10DIDE COPPER
ACETYLIDE
(RED-BROWN)
_Reg. 513077
(c) (U) Gutzeit test.
a .
3Zn+3Hy S04 +2CI —As— R —+= 2 AsHy+3Zn S04 + ,:30'533,2'

Hg Br : )
82 e Astiy s HgBry+ HBr

H,0

Hg + OTHER PRODUCTS
(BLACK COLOR)

AsH,

Neg. 513078

o (d) (U) M7Al Vesicant Detector Crayon. See Sulfur -
Mustard. L produces a blue color. Reaction is unknown. ‘

(e) (U) ABC-MB Detector Paper. See Sarin for dye
' components. L produces a red color.

4, () Methyldichloroai sine

a. Code or Altermate Designatidn. United States—MD.
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b: Class., Blister agent.

c. Chemical Name. Methyldichloroarasine,

d. Formula. CH32sCi, .

HyC — As /c,'
]
" Nog. 514203

e. Molecular Weight. 160.86.

£. Raw Materials.

e Arsenous oxide (As,0,).
® Sodium hy’droxide (NaOH) .
o Dimethyl sulfate [(CH3) 250,"3,.
e  Sulfur dioxide (50,). '
° ;\;éseous;, hydrogen chloride (HC1). . @

e 4 Method of Manufacture.

EN2OM + AsyO3——=2NayAsOy ¢ 3HZ0

SODIUM
ARSENITE

Nay AsO5[WATERSOLUTION] + {CH3l SO4ERE Ni ,CHaAS0y + NaCHySO04

DISODIUM SODIUM METHYL
METHYL ARSENITE SULFATE

'“:c“;m; + SOy - C”)m + N»3S04

M