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Hrxoaal Autonos
XEMHYTECKOR OPYXXHE HA I’YBEl)KE ABYX CTOAETHR

CHEMICAL WEAPON AT THE TURN OF THE CENTURY

by N.S. ANTONOV
Major-Gegperal, Former
Commander of the Military —
Chemmical Establishement
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B mororpaduy TpoCAEXHBANXTER TEIARHINHE PAINHTHR M ONlCHHBALTCA AO-
cenrnyTA ypohehs fiopaxswiueR cnocolnocTH oTPABANOIINX Seniects, Or-
MevaetTs, YT NePCAEXTHBUNMNA MOryT GLITH TOABXO TE OTPABARIOUME BeLecT-
Ba, XoTOpHle MPeACtasARKT Colofi yMepeNRO ATYURE XHAKCCTH, CRocOBiLIe B
cyGMREPOAOIAX BLIIMBATE KAX HHIAARUHONMEE, Tak H XoXHO-pesoplrAsiuie
nOpAXEIH AloAef. _

Ha ocnose opuIRAAALHON METOAMKY CASAAL NPOTIIO3 PAIBMTHN OTPARANIO-
MUx peINecTs cMeprTeALioro acficrena. Coraacno nporiosy Asasiefiiies ana.
YUMOS NAPAUIMBANKE BOPAXAKLIHX CRONCTR ITHX OTPABARIOUILX BEUeCTS Me
OMBEAACTCX. -

TIpHBOARTOR ABRIHLIE, CBHASTEALCTAYIOMINE O CYLIECTBEANOM NPHPOCTE AK-
THRHOCTH HAPPHTSUTOR, OCHADTOMMMETHROE H (PHIMXATTOR, AOCTHTIIYTOM 32 IO-
CASALIRE TOALL.

B texcre Mouorpabun copepxpror 21 Talamna, umewrcR 7 pHCYHKOB
{rpadsuxon). Habpanan Subanorpadus sxaiovaer 108 nySanxannit.

7

L

. 3a SoAbwWYI0 NOMOLSE MIIE TIpH TIOAFOTOBKE PYKOMHCH MOHOIDA-
4bun Bepaxkalo Gaaropapnocts Apamanuny K.C., Bcemupnosoii EA.,
oamstuiiofl AJL, EpmaxopoRt HI., 3uixosoit T.A., Kasaxosoii AW,

N-01-004462-.5 © Auronos H.C, 1994 1
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Page 2.

ABSTRACT.

In the monograph are outlined the trends of development and is
assessed the level of the damaging capacity of toxic substances. It
is noted that only those toxic substances, which are moderately
volatile fluids, capable in submicrodoses to cause both the inhalation
and skin-resorbtive damage to humans can be promising.

On basis of original method is made prognosis of development of
toxic substances of lethal effect. Further significant increase in
the destructive properties of these toxic substances is not expected
according to prognosis.

Are cited the data, which testify about considerable growth in
the activity of irritants, psychotomimetics and physical agents
{fizikanty) achieved in recent years.

In the text of monograph are contained 21 tables, there are 7
figures {(graphs). The chosen bibliography includes 108 publications.
For assistance with preparation of the manuscript the author
would like to thank K. §. Adamyants, Ye. A, Vsemirnova, L. Ya.
Dolinina, N. G. Yermakova, T. A. Zykova, L. I. Kazakova, A. S.

Prikhodke, V. A. Khokhlov and N. T. Shafranskaya.
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B xoie modint ¢ TepMannedl g GuA xOMBNAMDOM 3epirTHO-ap-
THAAepHACKDH Datape, B nocaeayloniHe ropll CAYYMAOCE TEK, YTO #
NOCTYRHA YUHTLCH HE B ADTHAAEDHACKYI0, 8 B BOBHHO-XRMHIECKYIO
axasemuto. Hayusnyio pabory Hodaa B nepHop, yeetnl.

B MoeM neppoM HAY9YHOM OTHETE SHAAH3HPYETCR AMHAMHKE COp-
Guuy mapon WHXTOR copbeHTa uMAHHADHKYeckod dopMil. TeMa Moel
AvRAoMitoft palioTR oTHocHTCS X OGAACTH TEOPETHYECKHX OCHOB
HOPMHPOBAIIHS PACXOAA xuMirjeckux Goenpunacon. Haumitaracs me
MO HAYYHAA AESTEABHOCTE OCAe Naakadenita » LlenTparsuui nays-
HO-HCCAGACBATEALCKHA BOeHHO-TexumgecKiit uHeTwryT Cosercxoi
apMHK ¢ PA3pabOTKY TEXHOAOTHYECKOLO PeXHME Aerasauui olMyr-
AnpoBanKs, Pabota mas ycrnemHo B Mie H3 FOAZ B I'OA YBEAHUHBAAH
ofbeM palior, OAHOBPEMELHO NOBNIAS Mena B JoaxnocTi. [locaea-
HMe oA cAYMGS B BpMKH 8 GHA HAMBABHHKOM CROETO HHCTHTYTA,
CIYCTA HEeCKOABKO AET TTOCAE NIEPEANCAOKALHH ero H3 Mockeit B no-
ceaox [Luxansr Caparoscxoit oBaacrh.,

Mocae yroasHenna ¢ BoeHHo# CAYMOE 8 pAA aer pabortan B ci-
cTeMe MUIMCTEpCTBA 3ppaBooxpantenns. B mou ofazamnoct BxoaH-
AO BHIRBAGUME TeltAeINil PAIBHTIA XUMUYECKOTO OPYXHA B MiiTepe-

. cax pasapaGOTKH MEPCREXTHENEX AHTHACTOB H APYTHX CPEACTB MeAl-

HuHcKof aamuTi. B a1 ropl s cobupar ¥ oboGmas nyGankanuk,
OTHOCSIMECH K XHMHNECKOMY ODYIXHIO, CPaBIHSAA COACpPKAUHECH
B HHX OleHxH ¢ colicrmennmmy. Heapas Guro He obpatnts BHuMa-
1tHe 1A 70, YTO ORTHMHCTHYECKHE MPOITIOIN PA3BUTHR XHMHYECKOro
opyXKia ne Cﬁﬂb&m, a4 MHOMOMHEAAMONHKE 38TDATLT N3 NIONCK 1o~
PLIX OTPABASIOWHX BEUECTB He AAIOT peayAntora. CyneprokcHunste
TOXCHHONOAGOHIE OTPABANICUIHE BEUeCTRa HOAYYennl He Onan.
fIpupocta nopaXdntotiefl MOUIH XHMHYECKOrO OPYM¥MA NG NMPOHIOW-
A0, Ho 8 Te e roanl OsBHAOCE HOBOE BAICOKOTOUHOR, BHICOXO2D-
dextHsroe obLri0e ofiyXHe, HMEA MECTO OYEBHANKA Niporpece U B
PR3BHTHH CPEACTB NMPOTHBOXHMHYECKOH 3amuTH. Bee 3710 ROBAHAAD
1A POAB R MECTO XHMHYIECKOTO OPYIKHKA B CHCTEME COBPEMEHHLIX BO-
opyxennii, B caoxunieHca cHTysuywd BaXxno GblA0 oTBeTHTH Ha
BOTIPOC! ABANETCK AM COCTORNHE DJACTOA & PAsBHIMH XHMHYecKoro
ODYXHR BpEMEHHBIM H npeoaoauMuM B Ganmafimenm Gyayuiem?

B monarpatuy caeana nonmTkA HalTH GTBET Jid NOCTABACHHLIA

Bonpoc,
H.CAHTOHOB
TeHEPAA-MRHAOP B OTCTRBKE,
AOKTOP TEXHHYRCXNX HAYK,
npodeccop.
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FROM THE AUTHOR.

At the end of the wvar with Germany I was the commander of
antiaircraft-artillery battery. Durxng the subsequent years . it
happened that I entered not the artillery, but the chemical warfare
academy. I began scientific work during my student years.

In my first scientific report is analyzed the dynamlcs of the
sorption of vapors by mixture of sorbent of cylindrical form. The
theme of my diploma work relates to the field of the theoretical
principles of the standardization of the expenditure of chemical
ammunition. However, I began my scientific activity after assignment
to the Central Scientific Research Military Technical Institute of the
Soviet Army with the development of the technological regime of
decontamination of uniforms. Work was successful and for me from year
to year was increased the volume of works, s;multaneously elevating me
in position. During my last years of service in the army I was the
chief of my institute, several years after its relocation from Moscow
to the settlement of Shikhany of Saratov field.

After discharge from service I number of years worked in the
system of Ministry of Public Health. My job included identification
of trends of development of chemical weapons in the interests of the
‘development of the promising antidotes and other means of medical
protection. 1In these years ! gathered and summarized publications on
chemical weapons and compared their analyses with my own. It could
not be ignored that the optimistic prognoses of the development of
chemical weapons are not being realized, and multimillion expenditures
for search for new toxic substances do not give result. Supertoxic
toxin-like toxic substances were not obtained. Growth in destructive
power of chemical weapons did not occur. But new high-accuracy,
highly efficient conventional weapons appeared in the same years, and
occurred obvious progress also in the development of the means of
antigas defense. All this influenced role and place of chemical
weapons in the system of contemporary armaments. In that situation it
was important to answer the guestion: Is the state of stagnation in
the development of chemical weapons temporary and surmountable in the

near future?
In the monograph is made the attempt to find response to the

presented guestion.

N. S. Antonov Major General (Retired)}, Doctor of technical sciences,
professor.
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- x(See Original).

Shikhany, autumn, 1969. 1In the first rov from left to right: General
of the Army S. L. Sokolov (subsequently minister of defense of the
USSR), Marshal of the Soviet Union K. S. Moskalenko, Marshal of the g
Soviet Union I. I. Yakubovskiy Colonel N. §S. Antonov - chief of o o
chemical warfare facility.
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MPEAMCAOBHE

Boeymo-HaeoAorHdeckoe NPOTHBOCTOAHME ABYX IPYNNHKPoBOK
TOCYABDCTE, COMpOBOXKAZEMOE *XOAGAHOA BOAHOAM, NPeXDPATHAOCD
BMecre c pacnapom Coserckoro Cotosa W BapwaBckoro Aorosopa.
GunoaspHoro Mrpa He craro, Co3aanAHCh GABrONDHATHEE YCAOBHA
AAR-3aBepileliNs TIeperosopos O MOAHOM JANpeieHHi XHMIMECKoro
OpYHHA, '

[Meperoaopur o noasioM 3anpelenHy xuMHYecKore, GakTepuoao-
FH4ecKoro (GMOACIHYECKOro) # TOKCHHHOTO ORYXKHZ AKTHBHIHDOB-
auce B 1968 ropy B ¢BA3N € peiuTeAblibiM nporecToM ofnjecTseln-
HGCTH JIPOTHE TIpUMeHelHs repGULMAOR, AeoAHBITOB H PalApAXKa-
T0UHX OTPABARIOIMX BEUECT B XOAE NPOAOANABIIERCH B TO BpeMA
BoMKs Bo Boeriame. 3Tit Neperabophl NPHEEAH X TOATIHCANHIO B
1972 ropy Kouseimus o aanpemestisi paspaioTey, NPOH3IBOACTES H
nakonaenHs 3arnacos Suonrornyeckoro (SaxTepuosornieckoro}
TOKCHISIOTO OPYXHA H 06 nx ynmroxceiun. FlorpeGonarock 20 aet
11a npOBEACHNe ACTIOATHTEABILX NeperoBopos, Yrobil ACCTHYL CO-
rASiieltHA O MOANOM 3aNpelleHHit H XuMH4yeckoro opyxus, Ha 1o
BLLAK CPOH MPULHILL .

3anpeunieniite GHOAOHYECKOID # XHMHYECKOTO OPYXHA CRA3EIO0
C paspemenueM psaa npoSaeM, KoTopme B OClLIOBE CROEH uMeloT
mitoro obmero. M1 B ToM # B APYrOM cAyuae flop 3a0peT Nopnasact
GOALINOH CMEKTD MOPOKAIOUMX AretiTon, NPHNEM PAp, ATEHTO8 KaK
XUMHYECKOH, TAK # GHOAOTHUECKOH HPHPOAR HCMOALIYETCA B Npo-
H3BOACTBE C MMDUBIMH HAM DaspelieHilkiMM H{eaamu, JIpoHancaCTBO
OTPABAHIOMUX BEUIECTE MOXKET BCTPAHBATHECS B KOMIAGKCH KOMMCR-
YeCKHX NPeATPRATHH, 8 XYALTHBHPOBAHHE MHXPOOPralHMaMoB, MC-
NOALIYEMKX B KavecTBe GHOAOIMYECKOTO OpPYKHA, M NOCAeAYIOUiNe
ONEpanki no X nepepasboTke — 8 BPEeANPUATHR [0 TIPOUIBOACTBY
RAKUMIL ¥ ADPYTOH TIDOAYKIME MHUKPOGHOAOIHUECKOR NPOMBINIABIRIO-
cti. Tew ne Menee, ¥ NPIBHTEALCTE BCAYUIMX FOCYARPCTB OLIAH paa-
AHYHEIE TTIOAXOAR K pa3dpelielinio npafaeM sanpeileHra KaXAoro us
3THX ABYX BHAOB OPYXKHA MACCOBOTO Nopasiessun, BoAsUMIICTRO Ha
HHX COTAACHAHCE TICATHCETE GHOAOIHYECKYIO KONBENUHIO, K B TO Xe
bpeMst H 118 TeX Je YCAOBHAX NMOWTH )IA NOAHLIA 3ARPET XHMHYECKO-
£O OPYXHS Ue PenIHANCD,

i, [P
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PRE FACE . »

Military-ideological opposition of two groupings of states,
accompanied by the "Cold War", came to an end together with the
decomposition of the Soviet Union and Warsaw Pact. Bipolar world was
no more. Favorable conditions for the completion of the negotiations
about the complete prohibition of chemical veapons were created.

The negotiations about the complete prohibition of chem1ca1,
bacteriological (biological} and toxin weapon vere intensified in 196B
because of resolute protest of publlc agalnst the app11cat10n of
herbicides, defoliants and irritating toxic substances in the war in
Vietnam. These negotiations led to the signing in 1972 of the
convention on prohibition of development, production and accumulation
of the reserves of biological {bacterlologlcal) and toxin veapon and
their destruction. 20 years for conducting of additional negotiations
vere required, in ord@er to achieve agreement on complete prohibition
and chemical weapons. For that there were reasons.

The prohibition of biological and chemical weapons is connected
with the resolution of a number of problems, which at basis have much
in common. In both cases are banned a broad range of destructive
agents, and a number of agents both of chemical and biological nature
are used in industry for peaceful or permitted purposes. The
production of the toxic substances can be incorporated into the
complexes of commercial enterprises, and the cultivation of
microorganisms, used as the biological weapon, and the subsequent
operations of their proce551ng in enterprises for masking vaccines and
other products of microbiclogical industry. Nevertheless, the
governments of the leading states have taken different approaches to
the resolution of the problems of the prohibition of each of these two
types of weapon of mass-destruction. Majority of them agreed to sign
biological convention, but at the same time and on the same terms to
go on to complete ban of chemical weapons they did not decide.
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Buoaornyeckoe apyxHe xsajerca Hanbosee GAMOJIILIM H3 BCEX
CPEACTE BOAGNHS BoopyXeHHOH Sopubul. ANTHTYMaSINLI xapaKktep
GHOAOIHYECKOra OPYXKA NOUATEH AIOARM, OHH HE XOTAT CTPOASIHHH
ot ocofo opacuux MHdexuvorunx Gosesueft ¥ Gejorosopoulo oT-
TopraioT GHoAOIHyeCKae opyxue,

B xpyrax COBeTCKHX CIERHAAMCTOB B Te FOAH GLIAG PACXOMKHM
yoenaenne, Y¥To B 0GABCTH GHOAOCIHYECKOIT U TOKCHIIOND OPYXKHA
CUIA oGoriaan Coserckrit Coioa, co3pas psa sdubextusinx HHo-
AOTHUECKMX peuentyp, GOEBLIe CDEACTBA HX AUCTABKYM, & TaKXe
NPEATIPHSTHI AAR HX MBCCOBOTO HITOTORAGHUR, CHHTAADCEH, YTO B YC-
AOBMAX, Cozpanuupxch X xougy 60-x roaos, san CHIA Guiao weirop-
HO NONTH Ha nOATTRCANNE GHOAOIMMECKON KOHBEHUMK ¢ TeM, TTobH
IMOPO3HTL HA HHIKOM yposye paipaGotki SnorcryecKoro opy-
wun B Coperckom Coo3e ¥ TeM CaMHIM COXPAHHTL HA MHOIHE FOAR
BrepeA NPeXMyuieCTB0 HaA HHM B 3TOM BHA® BOODYMeHKS. B noasdy
TAKOTO CYXAGHMS OBODHAQ OTCYTCTBHE B TeKCTe BHOAGIHYECKOH

KOIBEKEHH OOS33TEALCTE AAR e€ YHACTIIHKOR OTHOCHTEABHO AHKBH-
ARIIHH NPOK3BOACTBeHHON Ga3al GHOAOIHIECKOrD H TOKCHINIIOTO DPY-
HHA.
At CHX DOp HE CYU{eCTEYeT OANOJHAYHEX oueHOK GHOAOrHYe-
CKOPO QPYXHA XaK CPEACTB2 BEASHHA Boopyxennoh Soprlot H3-3a
NROTHBODEYHBOTD XAPaXTeps CBGHCTE GHOAOTRNECKHX ArCIITOR.
[locaepimie  OTAHUBIOTCH BeChMA BLICOKHMH TIOPE KBIOUMMK
CBORCTRAMH. AeTaALHAA AO3R HEKOTOPHX BOaTyAuTeael onicumx
HitperunostiHex GoAesHeld COCTaAARET BCEIQ HECKOALKD ocobeil, Xo-
TODHE B. BECOBOM OTHOWIGHHH PABHE! ARIDS MH3EPHOH AoAe OT Ae-
TRABHAIX AD2 HarOOAee TOKCHYHBIX OTPaBAtiomHX BeuiecTs. OGuapy-
_Meeiine GHOAOTHUECKHX SMelITOB B CTOAL HHIKMX KOHHENTDARHAX, K
LTOMY JKe Ha ecTecTBeHHOM ¢ole BCeraa NPHUCYTCTAYIOUIMX B aTMOC-
thepe HeGOACIHETEOPHLIX MHKPOOPraNHIMON, ABARETCA BeChMa
%k ooHEM, HYBCTBHTEALIIOCTD ONPEABACIINA ARXKE CAMLIX COBEpIDElS-
,BHOCHTNIAAK3ATOPOB OCTAETCS HeAOCTaTOuHOH. OTCyTCTane cur-
GAS MPH TIOALIGBOHHH TAKHMH GHOCHIHAAMIATOPAMM ellle He O3ia-
16T OTCYTCTBHA ONIACHOCTH NOpaKents GHOAOIHRECKHMY areiTaMi.
VABOPATOPHEIE METOAN AMAIHOCTHKH NPHIOAHN AAN) YCTAHOBAGLHS
jAKT8 pHMesiens GHOAOTHUECKUX arelfTOB, HO BPeMs, noTpebioce
8. npoBeaeiie AnGOPATODHEIX ANAANION, HCYHCANETCSH, B AydlieM
\j_r"z.me. YacaMY, 8 CRAIM € YeM JITH METOAN He MOIYT CAYIKHThL CDBA-
ETHOM ONEpaTHRHOrO OTMOBEIEHHS BORCK ¥ Haceaennst o Groapruye-
OM HANBABHHH.
i ‘B.p‘rmae T 06HYHOro H XHMIYECKOro OpyYXHA BLGOp ueaedi
AN hopamenns GHOAOIMYECKHM OPYXKHEM BechMa orpssiuen, [lpn-
iElictine GroaormecKsx areNTOR MO TPYNNUPOBKSM BOFCK NpoTHE-
&, HAXOAAUIHMES B CONPHKGCHOBENUH CO CBOHMK BOficKamit, no-
oMY, HCRamgqaercs. [IpH teycroimupLix am™ocheprux npo-

&

N A A i g

- r——r— oy

" A N = P

——— L dn gk e b
R

T T —— - ——
st oo, -

i g

M ey e,




DOC = 95056201 PAGE B

Page 6.

Biological weapon is most abhorrent of all means of the conduct
of armed battle. The antihuman nature of biological weapon is clear
to people, they do not want sufferings from the especially dangerous
infectious diseases and unconditionally reject biclogical weapon.

in the circles of Soviet specialists in those years was wvidely
believed that in the field of the biclogical and toxin weapons the USA
had passed the Soviet Union and had created a number of effective
biological formulas, military equipment of their delivery and also
facilities for their mass manufacture. It was believed that under the
conditions, which were created toward the end of the 60's, for the USa

it was advantageous to sign bioclogical convention in order to freeze
at low level the development of biological weapons in the Soviet Union
and thus to preserve for many years the advantage over it in this form
of armament. The absence in the text of the biological convention of
obligations for its participants relative to the liquidation of the
production base of biological and toxin weapons spoke in favor of this
Judgment.

Until now, there does not exist clear-cut assessments of
.biological weapons as the means of the conduct of the armed battle due
to the contradictory nature of the properties of biological agents.

The latter are characterized by the very high destructive
properties. The lethal dose of some agents of dangerous infectious
diseases composes a total of several individuals, which in terms of
weight are equal to only tiny fraction of the lethal doses of the most
toxic substances. The detection of biological agents in such low.
concentrations against the natural background of nondisease-causing
m1croorganlsms always present in the atmosphere is very difficult.

The sen51t1v1ty of determination even of most soph1st1cated
bioindicators is still insufficient. 2Absence of signal with use of
such bioindicators still does not indicate an absence of danger of
injury by biological agents. Laboratory methods of diagnosis are
suitable for establishment of the fact of the use of biological
agents, but the time required to conduct laboratory analyses, is
calculated, at best in hours, in consequence of which these methods
cannot serve as means of effective warning of troops and population of
‘bioclogical attack.

; In contrast to conventional and chemical weapons the selection of
targets for injury by biological weapons is very limited. The use of
biological agents on hostile troops in contact with friendly troops is
obviously excluded. -
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ueccax K nipn nevpe ¢ CTOpPOfil NpOTHBEUKA B AIOGLIX CAYHBAX GHO-

AOTHSECKOe OpYIKHe He MOXeT GEITb NpHMeneso GAHKe HeKOTOporo
pyliexa Gesonacroctd Bo K3bexanne Hanoca {HOAGIHRECKHX areH-
TOB Ha PACTIOAOXKEHKE CBOMX BOMCK,

Hudexuuonune saliorenanus, BmampaeMue OHOAOIHYECKHMH
ATEHTaMH, HMEIOT CKPUTHIT IePHOA # MOCYT HACTYRATL CITYCTH CYTXH
H Goaee nocae NONAAARKHR POICYAHTEAR B opratiaM, Tlo aroit npn-
YHHe BPAA AH HMEET CMHICA nplMeHeHHe GHOAOTHYECKOro OpYMHA
npH pewenuy GoeshX 3aA8Y TAKTHYECKONS H AZ0KE€ ONEpatHBiora
macmTata, #60 ODHO He OKANKET BAKRHHA Hh XOA GoeBHX AGHCTBHA
Mo Tem xe coolpaxKeHusM HeAbIR, HCNOAB3YH DHOAOIHIECKOS ODY-
KHe, COpPBaTE MYCK paxeT, Goenoll BHIAST ABKAIHH H AD. . '

IMpumeyense cnopossix GopM BoilyanTeaeit, ranpaMep cHbup-
cxo¥k A38H, MPUBOAHT K AAHTEABHOMY, HA MHOTRE ABCATKH ALT, 38pa-
JKEHHIO MECTHOCTH B pailone NPHMEHENHH, TTC BO MHOTHX CAYHASX
TAKIKE HEMEARTEALHD ¥ AAR CTOPOHE, HpHMeHHRmeHR BHOAOIHYe-
croe opyxue. He nHeraoueno, NTO AHAAOCHYHLIE OUSHKR NPHBEAK
Boeuno-noAHTHYeCKoe pyxosoacTee CIUA u Cosercxoro Cowza x
BAKAIONEHHIO, YTO OTX33 0T GHGAOIMYECKOro M TOKCHHHOTO OpPYHA
ne Hayecer yulepS HalnoHRABHOR GE30NACHOCTH CBOHX POCYAAPCTR
H YTO HA NOAHBIA 3a1per paspaloTKH, NMPOKIROACTEE H HAKOMNACHHA
3aracod GHOACTHIECKEX ATEHTOB M TOKCHHOB HA ONpPEASAGHHLIX YC-
ADBHAX MOMHO COTASCHTHCS. AeKAapaTHBHuiA xapaxTep GuoAornve-
CKofl KOIBCHIHH, OTCYTCTBHE B Ce TEKCTS NOADKEHHHE O MeXXAYlia-
POAHOM XOIITPOAE 32 BLINOANEHHEM OOR3IBTEALCTB rOCYAAPCTBAMMN-

ACTHHKEMH KOHBEHIHH, BHAHMO, B OAMHAKOBOR MeDe YCTDAHBAAH
u CIIA, # Conercruit Cooa.

XuMuyeckoe OpyXHe 8 HAYNTEABIOH MEPE AHWEHO HEAOGCTAT-
ko8, npucymux Guoronmecxomy, K romy xe ono 8 xouue 60-x 1
navase 70-X FOAOR HAXOAMAOCH B 3EHHTE CHOErO paizsuThs. B apce-
HaAW BOODYMEHHA BEAYHIHX FOCYASPCTE MHDS B TO BPEMH TOALKO
YTO [OCTYNMAG HOBOE NOKOAGHHE XBMWMECKOrD OPYMHA. ApTHAre:
pHACKHe H aBHANMONHKBE XHMWYeCKHe GOENPHIACKH, TAK JKe, KaK M
Goeprie XUMHYECKHE YACTH PaxeT GAMIKHEIO M CpPeAliero pasHyca
AeRCTEBRN, CRApAXeNRhle HepRHO-NAPAAHTHYSCKHMK FA3AMH, NTO1RQ-
ASIAK, B OTAMYMe o7 SHOAOrMMECKOro OPYXyu, HavoouTs 3didhexTHB-
Hule YASDH RO AOGHM neasM B 3oile Goeswx Aefictanil, npyu Aofisix
GOTOAHMX YCAGBHAX B B Aclue ceaonu roaa. flo ouenxam vex aer
XHMUYECKOS ODYXKHE 3 HECKOALKO Da3 MOBRINEA0 GoeBble BOIMOM-
HOCTH GPTHAABDHH, PAKET N ABMAUHH 110 YHHYTGKGHHIO MUBOH CHAM
npotuenuxa. ['oCyAADCTBAM, TOABKO YTO BCTYTIMBUIMM BO BASACHHE
HOBEHUIEM XHMHIECKHM OPYIHEM, OTKAZ OT HErs KA3IAACH HEMBICAH-
MuM. Heycrymnsocts cTopon Na niepRoil (aze neperosopos 1o 3a-
HPEMEMIO XHMHIECKOTO OPYKHA MOTAA BI&HMIIO YCTpaH3aTh Kax-
AY10 HI UHX.
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With unstable atmospheric processes and wind from direction of enemy
in either case biological weapons cannot be used nearer than certain
border of safety to avoid drift of biological agents to position of
friendly troops.

Infectious diseases, caused by biological agents, have latent
period and can begin days and more after entry of agent into organism.
For this reason the use of biological weapons during combat operations
on tactical and even operational scale hardly makes sense, since it
will not have an effect on the course of combat operations. For same
reasons cannot be used biological weapons to prevent launch of
rockets, combat mission of aviation, etc.

The use of spore-type agents, for example anthrax, leads to
prolonged, for many decades, contamination in area of use, which in
many 1nstances is also undesirable for side which used bioleogical
weapons. It is possible that such assessments led m111tary-pol1t1cal
leadership of USA and Soviet Union to the conclusion that renunciation
of b101091cal and toxin weapons will not jeopardize the national
security of their countries and that it is possible to agree to
complete ban on development, production and accumulation of reserves
of biological agents and toxins on certain conditions. The
declarative nature of the biological convention and the absence in its
text of provisions on international supervision of compliance by
participating governments of convention, apparently, in identical
measure arranged USA and Soviet Union.

Chemical weapons to a considerable extent lack deficiencies
inherent in biological. Moreover at end of 1960s and beginning of
1870s it was at the zenith of its development. A new generation of
chemical weapons had just entered the arsenals of the leading states
of world at that time. Artillery and aviation chemical ammunition as
well as combat chemical units of missiles of short and medium range
equipped with neurcparalytic gases made it possible in contrast to
bioclogical weapons to deliver effective strikes on any targets in zone
of combat operations, under any weather conditions and at any season
of year. According to analyses of those years chemical weapons
several times increased the combat capabilities of artillery, rockets
and aviation in terms of the ability to destroy enemy personnel. To
states which had recently entered into possession of the latest
chemical weapons renunciation of them seemed unthinkable. Obstinacy
of sides in first phase of negotiations on prohibition of chemical
weapons could mutually accommodate each of them.

(’\.,.




Coapas xumuCcCKOe Opy)RHe 10Boro nokoaciss, CUIA, Coner-
cknii Coi0a K paA APYTHX FOCYASPCTE B Te TOAL NPHCTYIHAK K NO-
HCKY nyTeil ApALttefiuiero HapauiHBaug Goesoll MOLH XHMKUECROrD
OPYXHS, Palsepi{yAn ieSuiBaAsuie 0 PA3MAXY MCCABAOBANME NpH-
POMILIX HCTOUHHKOB CYNEPTOKCHUIIBIX BEU{CCTS, NOAKAIOTHAN K 1iC-
HCKOBOMY CHUTEIY TIOTEHEMAALINIX OTPABARIOUIHX BCUICCTB BEAY-
mue fayutiie AaGoparopud. Hu y OAHOH M3 coneprHuaniiiy MexAy
coGoii cTopoil B Te FOAN He GLAO coMilenuit B TOM, YTO MACCRPOBAN-
loe hunancyponaie OGLIMPIIEX NPOrPAMM N[O COIAQUNED XHMHue-
€XOTO OPYMMST HOBOIG 10KOACHUS PAIID HAH MO3ANO NPHUBEALT K XKe-
ABeMOMY peayasTaTy. K ToMY e nporpaMmul AdAblieHiero paisH-
THA XHMHUYECKOro ODYNHA CO3ARBAANCE HA OCIOBE HEXOTOPLIX HAYY-
unx npeanocuiaok. Hexoas 13 akTa, Y0 YHCAO H3YYEIHEIX XAMH-
eCKHX COCAHIEHHHA COCTARARET AHULE MEIEDHYIO AOAID OT YHCAAR CO-
AMIlCHHHA, XOTOPOE NPEACKAINBACTCR TEOPHEH, ABABACS BHIBOA, 4TO
NOTEHUHAALIIBIR 3871AC CYNEPTOKCHYHEIX BEUIeCTB AAACKO Nle Hcuep-
NaH H 4TO YeM WIHpe IPOBOAMTCA NOKCK, YeM GoAbINE CHIITEIUPYETCH
LUMHICCKUX COSARNEHHA, T&M BepOATHeE TIOAYYRliHe HOBGID CyTep-
TOKCAYHOTO OTPASARIONerc BeliecTBa, CyuU(eCTROB2HHE BelleCTs
NPHPOAIOTO NPOHCXOXAEHHA, NO TOKCHYNOLTH B THCRYM pad npe-
BOCXOARIIUX HAUGOAEE TOKCHMHLIE OTPABANIONHE BEWECTES, NOPOXK-
ABAD BEAEXALL AOCTHYSL TAKOIO ME YPOBHS TOKCHWIOCTH H Y Be-
IECTS, IpAYYEMHEIX METOADMH ONraftHYecKoro XHMH4CCKOTO CHHTE-
33 Al GnoTexucsorni, CTaBKA ASABASCH HE BHASALIHNE H3 1IPHPOA-

t HEIX HCTCYIMKOB NIOBLIX CYTIEPTOKCHUYNGIX BEmicCTE W Ha paciuud-
¥ POBKY HX COCTEBA H XWUMHYECKOTO CTPOSHHRA C LEALIO MOCASAYIOULC-
IO KONCTPYHPOBAHHA MOACKYA HX ALBAOFOB, AOCTYTIILIX AAS XHMHYS-
CKOro MAK MHUKPOGHOAOIHYECKOID CHIITE3a H, DAJIOBPCMENHO, CoXpa-
HAIOUHX YPOBEHE TOKCHYHOCTH HCXOAHOMD BellecTsA RpHPOAHOro
NPOHCXOKACHHA. '
Hexeaaline CTOpon paccTaThes ¢ XHMHUECKHM OPYKHEM OTpa-
$HY SkaAoCh 118 TAKTHKE BEACHHA NCPEroBOpoOE O €10 3ANPCHLCIHA,
fict- Copercknit Coi03 NPHAGEHBAACE MOAEBAK COraanielis, noactiod
HOAOTHHECKOMA KOHBEINHH, H HC COTARIHAACH HIA BBEACHHE MENAY-
. ffapoaioro KOUTPOAS. YuKTLBAA iteH3MenuocTs Noauuun CCCP no
¥ sonpocam xoutpoas, CLLIA AeAAAH aKuelT: HB NOAOKENHSX SyAy-
IR KoMBERLMY, KACAIOMMXCH MexanuaMa kourpoan. Taxas cutya-
i liin 11a neperoropax coxpansaace HeH3Menlofi OT PayuAA K Payiiay.
7" B 3TOR CBA3M NPEACTABASETCA YMECTHHM HANIOMUHTL 06 oplloM
boGsitun, NipoucweAneM B xoae 2-0H OG3OPHOR Konthepclilivh no
A Blloaoruveckon Kouseutisu, cocronsmeiica B YKenene 3 1986 ToAV.
Hé“a'roﬁ rolidepentny BHICKA3HBAAKCH Nperetand X Cosercxomy
b Cb'loay 3a napywennus GHOAOFMYECKOR XOHBEHHHH K 4TO 3TO HApy-
H'hn'e LTAAC AKOBII BOSMOXKLILIM H3-34 OTCYTCTBHS B KOHBEIILHH [10-
BEXSonelvit o KoiTpoAC H HHCREKIHONHOR nposepxe. ConeTcKas Ae-
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After creating chemical weapons of new generation, USA, Soviet
Union and a number of other states in those years began search for
ways of further increasing combat power of chemical weapons, undertook
investigations of natural sources of super-toxic substances
unprecedented in scope, connected to exploratory synthesis of
potential toxic substances leading scientific laboratories. Not one
of the competing sides in those years had doubts about the fact that
concentrated financing of extensive programs on creation of chemical
weapons of new generation sooner or later will lead to desired result.
Moreover programs of development of chemical weapons were created on
basis of certain scientific prerequisites. On the basis of the fact
that the number of studied chemical compounds is only tiny fraction of
number of compounds predicted by theory, was concluded that potential
inventory of up super-toxic substances is far from exhausted and that
the more widely is conducted search, the more is synthesized chemical
compounds, the more probable new super-toxic substances can be
produced. The existence of substances of natural origin, in toxicity
thousands of times exceeding the most toxic substances triggered hopes
of achieving the same level of toxicity in substances obtained by
organic chemical synthesis or biotechnology. The aim was to extract
from natural sources new super-toxic substances and decode their
composition and chemical structure for the purpose of subsequent
construction of molecules of their analogs accessible for chemical or
microbiological synthesis and, simultaneously, retain the level of
toxicity of the parent substance of natural origin.

The unwxlllngness of sides to part with chemical weapons was
reflected in the tactics of the conduct of negotiations about their
prohibition. The Soviet Union adhered to model of agreement similar
to biological convention and did not agree to introduction of
international control. Taking into account the invariability of the
p051tion of the USSR on questions of control, the USA emphasized
provisions of future convention concerning mechanlsm of control. This
situation during negotiations remained constant from one round to
next.

In this connection it is appropriate to recall one event which
occurred during second review conference on the biological convention
which took place in Geneva in 1986. The Soviet Union was charged with
violations of the biological convention at this conference, and it was
held this violation was made p0551b1e by the absence in convent1on of
provisions on control and inspection.




AGTOLHSA 118 OAHOM H3I JACCAAHHH HeOXKAMMO AAn THIA siecas
npearoxelne — §e3 npoMesrehnll NPHCTYIIOD K NOAFOTORKE Chie-
UMBARHOR KoHDEDEHUHH FOCYARPCTA-YYACTIHKOS SHOAGTHYCCKOR
KOHBEMUMY ¢ HEABIO PACCMOTPEHHN KOHUSRUMHE B MEXBHHIME KOitT-
POAR H NMOATOTOBXH COOTAETCTBYIOUETO NPOTOKOAS B KAHECTRE TIPH- .
AOXEHHA K Texcry GHoaornueckofi komusettilin. Kex Hasecnio, 310
npeproxense Aeacrauns Coserckore Coiosa npunsTo e Gbixe, a
CPeAH AGASraiHil, TOAOCOBABIUNX NPoTHS, GMAH AGAEranHK cTpoll, B
npouAoM ocyxAasmkx Coperckuit Coioz 32 ero Hecoraacke ma .
MEXAYHADOAIKIH KOHTPOAB.

C tex nop npomac Boaee 20 aer. [lpeanpunstiie 38 31 roan
YCHAMS 00 HapamuBanitio YOORHOH MO XHMHYECKOTO DPYMUA jte
NPHBEAN K XKeAseMOMY peayanTaty, Hosnle Goaee TOKCHNILIE OTPas-
ASIOUIHE BelleCTsa NoAyuens He GuAn. PesAHsayits nporpaMMu no
GHHSPHOMY OPYXHIO HEe NPHBEAR K CoaAANUIO GoenpHNaces ¢ TORL:-
mienioit nopamatouieit cnocoBOCTHIO. XHMHNECKOe apyXHe OCTa-
HOBHAOCE B CROeM pa3suTii. Boabine Toro, no Goesok addextusio-
CTH OHO CTAAD NPOHIpHBATE HopeiunM oGPasysM OCLNNbLIX BHADS
opy#iin. Co3AAAHCE YCAGBHS AAR NEPEOUEHKH MECTA H POAH XHMH-
ReCKOrG OPYXUA B CHCTEMe COBDEMEHHHX BOOpYMeHHH, XHMiye-
CKO& OpYXHe BCTYNHAC B thady Croero zaGmeusn. 310 He MOrAD we
CKB3ISTLCA HA XOAE DEPEICBOPON © IO JaAnpetekH,

Mpx scefl BAXKHOCTH NOAHTHYECKHX peulelnsi NPABUTCALCTE 06
MCKAIGUEHHK XHMHYECKOPO OPYMHSA K3 ApPCEHAACE BOOPYXeNHHE B
KOHEWHOM MTOrE He CTOALKO TNIOAHTHHECKHE DEiIeHHS, CKOABKO BHYT- X
petiise QpPOslecch PAIRKTHS OTPABARIOUIHX BEIECTS BRCAOTIDEASAN- .
Al CYALSY 3TONO OPYIKUA. v
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Soviet delegation at one of the sessions for USA unexpectedly
introduced proposal to without delay begin preparation for a special
conference of participating governments of biological convention for
the purpose of examination of concept and mechanism of control and
preparation of corresponding protocol as appendix to the text of the
biological convention. As is known, this proposal of delegation of
Soviet Union was not accepted, but among delegations which voted
against there wvere delegations of countries which in past had
condemned Soviet Union for its refusal to accept international
supervision.

Since then have passed more than 20 years. Efforts to increase
the killing power of chemical weapons over these years have not led to
desired result. New more toxic substances have not been produced.
Implementation of program on binary weapon did not lead to creation of
ammunition with increased destructive capacity. Chemical weapons
stopped in their development. What is more, to the latest
conventional weapons they began to lose in combat effectiveness.
Conditions for overestimation of place and role of chemical weapons in
system of contemporary armaments were created. Chemical weapons have
. entered phase of their consignment to oblivion. This could not but
affect course of negotiations about their prohibition.

Despite the importance of political decisions by governments to
eliminate chemical weapons from arsenals of armaments, in the final
analysis not so much political decisions, but internal processes of
the development of toxic substances predetermined the fate of these

weapons.
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I. OT BYMA K 3ACTOIO

MOT'YHIECTBEHHOE BOEBOE CPEACTBO

CnocobBliocTh RAOBHTHX BeiiecTs BHI3HBATE FHOCAL AWAEH K
XHBOTHHIX OblA M3BECTHA € HedanamaTunx spemed. B XIX sexe
AAOBHTHIE BEWECTHa CTBAH NPHMEHATHCR B Xoae Goenux AefcTeui
Goanuoro Macurra6a, B Kpumcroit sosinte so spema ocapts Cesacro-
NGAN AHFAHACKES APMHA [PHMEHAAR CEDHUCTHIH Fa3 AAN CBLIKYpPHBA-
Rusty oGOpOHAIOMHMXCH PYCCKHX IApHHIOHOB H3 HHKEeHEPIRIX CoopY-
wenui, [Noaatiee, 8 1899—1902 ropax so spems aHrao-Oypckoit
BOJHE AlrAWYaHE NIPHMEHAAR SKCNEepHMEeRTAARNBE aDTHAAEPHICKHe
CHAPAAR, HAYHHERHEe MMKPHIOBOR XHCACTOM, cnocoblOR BH3LmATE
peoTy y noctpaaaswix. K xouuy XIX crorerin yrposa npHMenenua
SAOBHTHX H YAYWAIOIEX Ta’cs CTAAR peaArbHodl. DTO HALIAO OTpa-
xeure B laarckoil xousenunr 1899 ropa, s craree 23 xotopoi
0OBABARACH 3ANPET HA RpHMeleHKe GOENpPHNIACOE, EAMICTBEHHEIM
npeAHasHadelHeM XOTOpRX Guirc BLI3BIBATL OTPABACIIHE MHBOH CH-
AN npoTHBHEKA, OAHAX0, POXAEHHE XUMHYECKOro OPYIHR Kax

HHH CABAYET OTHOCHTE KO speMeny 1-off muposoit pofiti,
Hagasinanca » § 914 roay Muposas BofiHa BCKOpe MOCAS HAYaAs
npiobpesa nossuponuil xapaxrep. OGopous, ONHPASCh HA paisy-
TYI0 CHCTEMY TpPAHIeH, YKPHITHIX OFHEBHX Touex, SAniAaXel ¥ npo-
BOAOYHHX 38TPAXACHUA, CTAAR HETIPEOAOAHMOH AAA HACTYTIRIOLIHX,
3710 npHBeAs K [OMCKY HOBMWX HACTYTIATEABHBIX Boopy:Kesm#t, Hap
nosunAMH BOACK CTAAM NOABAATRCA CAMOACTH, AHIAHYAHE BHBEAH
;'i{'a CBOH NMO3HMK GpoHHpOBaHIikie MatIHIE, ABKMBMKecs fipcobpaiom
& COnpeMeRHKX TaHkos. HeMernxan apMiHA CTaAa NpHMeHATs MaccHpo-
BAHMEIE ATAKH NMOIUIHKA NPOTHBIIMKE € NOMOLIBIO AAOBHTHIX B YAYHIA-
IMX TA308,
' TpeanocHAKs K WHPOKOMY TIPHMEHeNHIO B BOJillE OTpaBANIO-
HIIX BEINECTB CACHGHANCL B DE3YAETATE DAIBUTHSA XHMWYECKOR npo-
YimaenocTs. Cospanme apMHF XPYNHIX TOCYARPCTB TpeGosaro
OABUIRX KOAMYECTB DODOX& H B3IPHIBYATHX BEUECTB, KpackTeheil
wﬁ_qpueﬁcxoro obBmynaspopakiin. OcoBHEIM CHIPEEM AASL HX H3ITO-
\eHHA AQ HAYaAA MHPOBOH BOAMBI CAYMMAE YHAKACKAR CEAMTPA.
iﬁ'prasmo BOGPYIKEHHE apMHH B 3aBHCHMOCTh OT OAMHOTO HCTON-
K& CLIpbS.

CPeACTBA BeACHHS BoopyxeHNnoR Gophla B COBpEMCIHOM MOLHMA-
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I. FROM SENSATION TO DEADLCCK.

POWERFUL MILITARY EQUIPMENT.

The capacity of toxic substances to cause the death of people and
animals was known from immemorial times. 1In XIX century toxic
substances began to be used in combat operations of large scale. 1In
Crimean War during siege of Sevastopol British army used sulfur
dioxide to "smoke out" defending Russian garrisons from fortification.
Later, in 1899-1902 during Boer War Englishmen used exper1menta1
artlllery shells, stuffed by picric acid, capable of causing vomltlng
in victims. Toward the end of XIX century the threat of use of toxic
and strangling gases beCame real. This was reflected in the Hague
Convention of 1899, article 23 of which declared ban on the use of
ammunition, only purpose of which was to cause poisoning of 1living
enemy target. However, birth of chemical weapons as means of conduct
of armed battle in contemporary sense must be assigned to the period
of World war I.

The world war which began in 1914 soon acquired positional
nature. Defense, relying on developed trench system, sheltered weapon
emplacements, shelters and wire entanglements, became insurmountable
for attackers. This led to search for nev offensive armaments.
Aircraft began to appear above positions of troops. Englishmen
brought to their positions armored machines, which were prototype of -
contemporary tanks. German army used mass attacks on positions of
enemy with aid of toxic and stranglzng gases.

Prerequisites for wide use in war of toxic substances wvere formed
as a result of development of chemical industry. Creation of armies
of large states required large quantities of powder and explosives,
dyes for army uniforms. Chile saltpeter served as basic raw material
for their manufacture prior to the beginning of the world war. This
made armament of armies dependent on one source of raw material.
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Hemeuxse npoMLIIARHIIMKE clle A0 HA%AAa MHPOHOM BOFII 3a-
XBATHAH MOIONOAHIO HA KpacCHTeAH H3 HIAHro, NOCTaBASEMOrC H3
Kuraa, Onn oGveamnnancs B xapreas «H.I.QapGeus u yctpainan
KOIKYpeHTOB. Pacniosaras GoALimHMY NPHOLAAMH, S3TOT KADTCAL CTaA
CYGCHAMPOBATE HCCAGAOBAHHA BO MHOTHX 0GAACTAX XHMHM, ¥To6H
eie 8 GoAbweH Mepe YNPouHTe CBOIO Mouonoauio. B Heapax storo
KapTean paspaGaTiiBAACA NpoLecc HCKYCCTBEHHOTO CRAILIBARGHNA
aTMOCHEPHOTO 230Ta AN OAYYEHHA SMMHBKA M HHTPATOS, HeobXxo-
AHMBIX AL HDOH3IBOACTBA B3pLIBYATHIX Bewlects, yAoGpenun, xpack:
TeACH M ADYTHX XHMHXaTOB. PyRoBoasa paspaborkamu @puig Tabep,
YAOCTOCHUBIR 38 AOCTHIHYTHE ycnexH HoGeaesckoit npemun 1918
ropa. INoompseMert pyKOBOACTEOM KapTeAsl H OAePXKHMLIA Tuecaa-
BHEM, Olf ellle HAKaHYHE MHPOBOH BOMHHI BXAIOUHACHA B HCCAGAOBA-
MHA No Boenuwy npobiemaM. B xpyre ero HaMepeHHA oxaiaaHCh

fpoSAEMBl HCNOALIOBAIHA KA NOARX CPAXKENHIA TOKCHYILIX XHMHYE-

CKHX BEWeCTR, ApHYeM B MaxcHMarbMo Goasmux macwraBax. Hero-
pHA pacnopAAHAaCh TAKHM 06GPA3OM, YTO HMEHHO N0 NPEAAGKEHHIO
Opuua TaGepa 4 Nop €ro HENOCPEACTBEHHLIM TEXHHYCCKHM PyKo-

BoacTeOM Ouira mposepena Ha 3anaANoM ¢poHTe ra3osas aTaka y-

ropoaxa Hnp (Beatrus} 22 anpeas 1915 ropa. Tak @puy laGep

CTaA OTLOM XHMHYeCKoro opyin. [aGep, snepatie noxasanwnit a-

thexT MAaCCHPOBAHHOI'O NPHMEHEHHA TOKCHIHOMO ra3a XaK CpeacTas
BEACHI DOHHEL, BPAA Al 30AYMBIBAACA O NOCAGACTBHAX HCHOAB3OBA-
HHS 3TOrO HOBOBBEACHHA B GYAyWEM, O TOR YTpo3e 3ACPOBLIO H
MU AJOACH M oXpYyXKatomled cpeae MX ofHTaHHS, XOTOpa% Bckope
BO3KHKAA BMECTE C PA3BCDHYBIUEHCA FOHKON XHMHYECKHX BoOpyXe-
Huil,

Yecroatobusniit Taep Topxecrzosar. Ddext npumenenua
xaopa Gua owenomastottyM, B ofopone dpaniuyaos obpasosasacs
Gpews B 8 xM no dpouty 1 Ha 10 KM B PAYGHIty, Yucao orparach-
MWIX AOCTHIAC 15 THICAY, M3 HHX 5§ TLICAY NOTHOAH HA hoac os.

Xaop xunur npu 8°C. On XpanHTCR M TPAHCTIODTHPYETCR B CHH-
KEHHOM BHAE B CTaAbibix Garronax. B Gaaronax oit H Gnia pocram-
Aen Ha Goesnie nosuuuH. Mpu Bunycke H3 GaaroHOB B aTMochepy
XAOP MOMEHTEABIC HCnAPAETCA, 05pa3yn XKeaTo-deseHoe obasxo OT-
paBAacHHOK atMoctepnl. Banixanne BO3AYXa C BHICOKOW KOHLeHTpa-
nHed XAopa Bu3nBaer GpoHxocnasM H cMepTh OT YAyuiss. [Tpw
MeHBIIKX AO03AX XAOpA, Yepe) HeCKOABKO YBCOB MIIHMOro Gaarono-
AYuitsi, Pa3BHBAETCA OTEK AETKHMX, KOTOPhUE TOXKE MOXET NPUBECTH K
cmepTH. [opaxenniie, natexapwHe CMEPTH, AC KOHUR AHEH CBOHX
OCTAIOTCA HHBAAMAAMH HM3-34 ACTOUNOH HCAOCTATOYHOCTH, YR3IRUMO-
CTH OT HUEKIBA K BOCTIAAMTRALHEX NPOLECCOS.

Huitte xA0p B cIHCKAX OTPABAMIOUIMX BemlecTs Me auavites. Xu-
MHueckoil KOHBEHIMET Ba Hero e paCAPOCTPAlAeTCA JANPEeT B yac

™ K MPOH3IBOACTBA, H IMAKONAEHHS 3AMNACOR, H HPHMEHCIIHR. Yom xe
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German industrialists even pr1or to beginning of world war
established monopoly on dyes from 1nd1go supplied from China. They
combined into cartel "I. G. Farben” and eliminated competitors.
Disposing of high profits, this cartel began to subsidize
investigations in many fields of chemistry in order to even in greater
measure strengthen its monopoly. In bowels of this cartel was
' developed process of artificial fixation of atmospheric nitrogen for
obtaining ammonia and nitrates, necessary for production of
explosives, fertilizers, dyes and other chemicals. Leader in these
developments was Fritz Haber, awarded for successes with Nobel Prize
in 1918. Encouraged by management of cartel and obsessed by vanity,
he even on the eve of the world war was involved in military research.
Among his intentions were problems of utilization in battle of toxic
chemical substances, and on maximally large scales. History thus
ordained that precisely at proposal of Fritz Haber and under his
direct technical direction was carried out on Western Front gas attack
on Ypres (Belgium) on 22 April, 1915. So Fritz Haber became father of
chemical weapons. Haber, who had for the first time demonstrated the
effect of concentrated use of toxic gas as means of waging war, hardly
thought about consequences of utilization of this innovation in the
future, about the threat to health and life of people and environment
of their inhabiting, which soon arose together with competition in
chemical armaments.

Ambitious Haber celebrated. The effect of the use of chlorine
was stunning.’ In defense of French was opened breach of 8 km along
front and 10 km into depth. The number of those poisoned reached 15
thousands, of them 5 thousand perzshed on field of battle,

Chlorine boils at 8°C. It is stored and is transported in
liquified form in steel cylinders. In tanks it was also delivered to
combat positions. With release from tanks into atmosphere chlorine
immediately vaporizes, forming yellowish-green cloud of poisoned
atmosphere. 1Inhalation of air with high concentration of chlorine
causes bronchospasm and death from suffocation. 1In smaller doses of
chlorine after several hours of imaginary well-being is developed
pulmonary edema, which also can lead to death. Wounded who have
escaped death to the end of their days remain invalids due to
pulmonary deficiency, vulnerability to infections and inflammatory
processes.

Now chlorine in lists of toxic substances is not registered. By
chemical convention it is not banned with respect to production,
stockpiling of reserves or use.

(

= Yais




MOXHO OOLACHUTL KaXYuicecs JPOTHBOPEMHE: C OAHNOH CTOpOII
ouesHaNLi addekT npuMeltenust XAOpa B xoae GoCRBIX AGCTBHR, 8
C APYroff —- yTpaTa XAOPOM CBoOEfi POAK KK OTPUBARIOU{ErO BCIIC-
creal [Ipnrenenne xaopa 6uA0 3PPEXTHBHLIM B YCAOBHAX NTOAHOLO
OTCYTCTBHS CPEACTS 38IMTL OT nero. Beg nocaeayioules HCTophs
Pa3BHTHH XMMHYECKOTO OpY)KHS H ET0 HCTIOABIOBANMA B BOOPYXKeil-

HEIX KONQARKTAX CBHAGTEALCTRYET, YTO NpHMEHElHe OTPABAAIOWLNX -

Bellects 3iheXTHBHO TOTAA H TOALKO TOFAR, KOTAS OT HHX HET Haa-
Aexauled Jan{HTH. .

IMoHauary AAS JaUIMTH OT MAPOR XAOPA HCMOAL3OREAHCL BATHO-
MBpAEBLIC NTOBA3KH, NMPONHUTAHIILE LIEAOHHEIMH DACTEOPAMH BOCCTA-
noutean (rHnocyabdura), 3ddext NpUMEHENNS MA30BLX ATaK pes-
X0 CHKIHACA. C LEABIO NPEOACALIIHA JBUIHTHEIX BOIMOMHOCTEHR BAT-
10-MAPACRLIX NOBAIOK M NoanmenHs 3ddexTta npuMestenus, ¢ Man
1915 roas Mepmanus navass npuMenars gocren, robul Habexarn
38BHCHMOCTH FA30BLIX ATAK OT HANDABACHIKA BeTpa, dhocren craa
NPHMEHATLECA € NOMONLIO CHAPAADE H MHIL DTO NPHBEAD K YCHCXY.
3amuTa OpralioR ARIXAHWS BATHO-MapPAEBRIMH NOBA3KAMH CTAA2 ABHO

" HepocCTaTounodl. B oteer hia npuMenesine docrexa NOKBHAHCH YrOAb-
Hple pecnvpatopnl, 3¢dextsl docrednnx ¥ XAOPHLIX 8TaK ocAabAH.
TpeopoaeHie yraabHOM WHXTH DECMMPATOPOB CTAAOC AOCTHFATLCA €
NOMOUIEIO ABIMOB PA3ADAMBIOUIHX BEWECTE. AAT 38WHTL OT 3THX
ALMOB HOTPEGOBAAOCH BRECTH B COCTAB PECAHPATOPOB NPOTHBOALIM-
"Nt (PHARTP. B nocaeayiotileM ABML IPHMEHRAKCL B OCHOBIIOM AAN
HIRypeHHs BOACK NpOTHBHHKA, YeMy cnocobCTBOBAAH KHiKHe IKC-
nAyaTauloHHLIe KaYecTra nepsnix oGpA3LoB PECHPATOPOS H npoTh-
BOTA30B, KOTODbIE 3ATPYAHAAH ALIXAIHE, OFPOHHYHBAAH IPCHHE, Bhi-
jpBaAH BAMUAL MATKHX TRatiell TOAOBH W AHita.

BHous ¢ §2 Ha 13 foad 1917 roaa € ueanio copsafh HacTyn-

1 “Aenhe alitAo-thpalury3cxux sofick TepMalng IIPHMCIIHAL HNPHT-XKHA-

.» KOe OTpEBANIOlICE BEIlecTBO KOKHO-HAPLIBHOrO :Aehénm. Mpu

iy -tiepsoM npHisclieniy HnprTa [0 COI03NEIM BOHICKAM, HITOTOBHRIINM-
§jasta X HACTYTLAeHWIO, HEMUY eunycTHAK 50 THCHY apTHAAepHiickuX

i Mtdeckux cHapaaoR, Tlopexetistn PAIAHYHON THXECTH MOAYUHAN

(2490 Gesomek, M3 xotopex 87 cromvaaxcs. Hacrymaetme anrao-

2 0ipaiy3ckix sofick Gutao copeano. o

h!l' ‘Hnput 0GanapeT OTHETANSO BLIPAKENHLIM MeCTHEIM AeficTBUEN -

6H ’[topaskeeT rAa3n H OpramHbl ABIXAHKR, IKEAYAOMIO-KHIIEUIH

Apakt #' xoKibie noxposu, BcacuBsanch B KpoBb, Ol NPOjABASET W

dbiilenAotnToe AeficTaiie. Minput nopaxaet Koxibie NOKPOBHM Npu
p"_ﬁ‘bﬁﬁ;eﬁé‘mﬂl& K&K B XafeAnoM, Tax H 8 napoobpadiioM cocTosmmy,

: O‘; KalleAb ¥ [apoB MAPHTE i1 3aMHIAET KOKIILC NoKposkt obuiv-

e Xetiled u auMitee apmeiickoe obMynanposanne, Kok W npaxTi-

GREkH Al0BLIe BHAbI IPAsKABIICKOA OASHCALL 301LHTE KOXISIX NOKpPO-

3a'ﬂﬂéAc‘ruBMe'r'naMuoro GoAee choxuylo npobaeMy, NeM santuTa
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But how is it possible to explain the apparent contradiction: On one
hand is the obvious effect of use of chlorine in combat operations,

and on the other the loss by chlorine of its role as toxic substance?

The use of chlorine was effective under conditions of complete absence
of means of protection against it. Entire subsequent history of the
development of chemical weapons and their utilization in armed
conflict testifies that use of toxic substances is effective when and
only when against them there is no proper protection.

At first for protection from vapors of chlorine were used
cotton-gauze bandages impregnated with alkaline solutions of reducer
(hyposulfite). The effect of gas attacks sharply was reduced. For
the purpose of overcoming protective capabilities of cotton-gauze
bandages ‘and increasing effect of use, from May 1915 Germany began to
use phosgene. In order to avoid dependence of gas attacks on wind
direction, phosgene was employed with the aid of projectiles and
mines. Thls led to success. Protection of respiratory organs by
cotton-gauze bandages was clearly insufficient. 1In response to use of
phosgene carbon respirators appeared. The effects of phosgene and
chlorine attacks weakened. Overcoming carbon charge of respirators
began to be achieved with aid of fumes of irritating substances. For

rotection from these fumes it was necessary to introduce particulate
fantismoke] filter into composition of respirators. Subsequently
fumes were used in essence for exhaustion of hostile troops, to which
contributed low operating characteristics of first respirators and gas
masks, which impeded breathing, limited vision, caused dents of soft
tissues of head and face.

on night of 12-13 July, 1917, to break up attack of
British-French troops Germany used yperite, a liquid vesicant. During
first use of yperite on allied troops preparing to attack, Germans
launched 50 thousand artillery chemical shells. 1Injuries of different
seriousness received 2490 people, of whom 87 passed away Attack of

British-French troops was disrupted.
Yperite possesses distinctly expressed local effect - it affects

eyes and respiratory organs, gastrointestinal tract and skin.
Absorbed into blood, it produces general poison effect. Yperite
affects skin both in drop and in vapor state. From drops and vapor of
yperite does not protect skin either the usual summer and winter army
uniform or virtually any types of ctivilian clothing. Protection of
skin presents con51derab1y more complex problem than protection of
organs of respiration and face.
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Oprailos ALIXRIA ¥ AMITA. AASL 3TOro TPeGYIOTcs MATEPHBALI ¢ OCO-
GeiniMi cBOACTBAMH, KOTOPLIX B NEPHOA 1-0ft MHPOBOK BOFNLL PO~
MBIOAEHHOCTD AQTE i€ MOTAS. JALHTHEIE KOMIAEKTH H3 NAGHOYHLIX
MATEPHAACH M MPODEIHIIEIHAIX TKAHEHA MOTAH H3POTOBARTBCA AKIIL &
orpanHyenHoM Maciutabe. TloaroMy peaasnoft 3aulirit BORCK OT H0-
PHTA B T TOAH e GLIA0, a NpuMeHeHHe na Noae Gos nnpura Guiro
uhPEKTHRIILIM AO CAMOT0 OXONYAHMS BOHHEI.

370 ABAOC NOBOA YTBEPXKAATDL, YTO OTPABAAIONULIHE Bel{eCTEA AKO-
61 CiecobuL! NPCOAOAERATS AIGOYIO 3AUINTY OT HHX B YTO HKKAKOTO
NpeAeAd NOBHMmEHHs NOPAKAOINX CBONCTS Y OTPABASIOIMX Be-
mecTa Gyayulero He mpocmaTpHBaerca. Orpasaficlie BemecTsa 3a-
SIBHAH O cefie xax O IPO3HOM HOBOM BHAE opyxus, M uncao norepe
OT XHMHYECKOrO OPYKHKR B BoHNe, ¥ HEPBHO-NCHXOAOIHYeCKHe dhax-
TOpH, YCrAHBalORHE SGhexThl BOJAGHCTBHR HR AIOAEH OTPaBARIO-
KX Beliectr, cnocoticteoraant atoMy. B CILA ncxope nocae oxon-
Yallist BOMHI B XPYTaX BOSHHLIX K [TOAHTHKOB fIPOXOAMAK AMCKYC-
CHH O TOM, N0 KAKOMY HANDABAEHHIO DAIBHBATL BOOPYMEIHE apMHK
HAH [0 AHLIHH BOGHNOR aBHAIMH, TAKXKe JaRsHBWeH o cebe B roaw
I-0fi MHpPOBOH BOANK, HAX 10 ITYTH YCHAGHHA BOCHRO-XHMHYECKOrD
AOTeHLMAAS. AXKTHBILIH CTOPOBINK XHMHYECKHX BOOPYXeHHH -ame-
PHEANCKON] apMHH Amoc Opafic, ABARBIWIHACE NEPBLIM PYKOROAHTE-
AeM xumiriecKof CAYXGOH, B Te roabl mHcan: aCAeAYeT NOMIHTD, Y10
HH OAS10 MOrylliecTBelHO® GoeBOe CPEACTBO e oCTaBaAroCh Hea npH-
MeleHUs, eCAH GLlAR AOKa3ald ero CHAa.., OTpasasmioire seilecrsa
noxasaru cefs B MHDOBOR BO7iHE OAHMM M3 CAMBIX MOUIHNX BHAOB
opyxus.. ITycts anaer Mup, 4ro Mu OyaeM npuMensrb OTpapasio-
IHE BEIRECTSA NIPOTHE BCeX apMuil, XOTODLie CTEHYT BOGRATL € lia-
MH, K YTO Mil NPEATIOABT8eM TOALICBATLCR MMH AQ CAMLIX KPafimx
NPEAEAOR HAILErS ) HCKYCCTBA... [puvenenne razos B a7ofi BoMIe Bht-
A0 AGTCKOH urpou no CPABHENHIO C TeM, KaxuM oio Gyaet B GyAy-
upems»,

HaeH xumuueckofi BOANL 3aHRAK npomn.:e ROIHIHK B BOBHIILIX
AOKTpHiax acex fe3 uCKAlouenns BeAYMX rocyaspcrs mupa, Co-
BepuicHCTBOBAIHEM XHMHYECKOTO ‘OPYXXHS # ilapatiUpaiHe™ f1poH3-
BOACTBEHIEBIX MOMHOCTEA NO €ro H3roTOBASHING JAIAANCL ANraus M
Gpaiyua. Mobexaennan 8 pofiue FepManns, koTopoit no Bepcaas-
ckoMy porosopy GBlAQ 3aTIPEUISNC HMETh XMMHYECKOE OPYIKHE, H He
ONpaBMBMAACA of rpaxcaasickoR Boiinn Poccua porosapupalotcs ©
CTPOHTEALCTBE COHMECTIIOrO MNPHTHOTO J8BOAS H [IPOREAGHHH HC-
nerrainifl o6pasios ' xuMHueckoro OPYXXHA Ha MOAHrOHAX Poccuwu.
CLIA BCcTpeTMAM OKOHYANHE MispOBOY BOMILL, HMER CBMBIE Mol
BOEHII0+- XHMuYecKHil NOTENUHAA, TIPEBOCXOAS MO NPOHIBOACTHY OT-
pasasitoniux semects Auramio u Opauptio, aMecre nantaix. Bocrop-
MCCTROBGAA BOCHIIBA AOKTPHHA, O KOTOPOH reiicpaa Qpasic nucaa
«Ta crpatia, Xotopas GYAET B COCTOAHHM NPOKIROAHTL H IPHMENSTS
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For this are required materials with unique properties, which industry {

could not provide in period of World War I. Protective gear from film ,

materials and rubberized fabrics could be made only on a limited ‘

scale. So there was no real protection of troops from yperite in i

those years, and use on field of battle of yperite was effective to

very end of war. {

This gave occasion to assert that toxic substances allegedly were {

capable of overcoming any protect1on from them and there no limit to

- increase in destructive properties of toxic substances in the could be (
anticipated. Toxic substances appeared to represent a terrible new {
type of weapon. And the number of losses from chemical weapons in
war, and the neuropsychological factors intensifying effects of action {
on people of toxic substances, contributed to this. 1In USA soon after
the end of war in among servicemen and politicians were discussions of
the direction in which to develop armament of army: along line of
m111tary aviation, which had also made its appearance during the years
of first world war, or in the direction of strengthenzng chemical
warfare potential. An active supporter of chemical armaments of
American army, Amos Frays [? (transliterated)], who was first leader
of chemical service, in those years wrote: "One should remember that
not one powerful military weapon has remained without use if has been
proved its effectiveness .... Toxic substances prived themselves in
world war to be one of the most powerful types of weapon .... Let the
world knov that we will use toxic substances against all armies which
begin war with us, and that we intend to use them to most extreme
limits of our art .... The use of gas in this war was a kids game
game in comparison with what it will be in the future”.

The ideas of chemical warfare were key components of military

doctrines of all without exception leading states of world. Both
Great Britain and France undertook to improve chemical weapons and
increase production capacities for their manufacture. Conguered in
war Germany, which according to Versailles agreement was forbidden
have chemical weapons, and still recovering from civil war Russia
negotiate to build joint mustard gas plant and conduct tests of
samples of chemical weapons on test ranges of Russia. USA at the end
of world war with the greatest military~ chemical potential, exceeding
in production of toxic substances England and France combined. The
Frays military doctrine had triumphed, about which the general wrote:
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_Ta3sn B HaHBoAbUIEM KOAMYCCTBE, OKAXeTCA B GOeBoM OTHOMEIHH
ciabHee AloGoro Kapoas na 3eMuomM wapes. CTOPOHNHKE 3TORA AOKT-
puliat AOGHAHCL B T0 BpeMs oTkasa kourpecca CIIA or patudimka-
uuy JKelleBCcxoro MpoToKoAa, NOCTABHBLISTO TIOA, 3AMpET NpHMellc-
HHe B BOMHE SAOBMTLIX H yAyumiouiex rasos, CUIA pamkduumposa-
An JKeHerckul NpoToXoa ToALKO B 1975 ropAy, nocae NoAyRekoso-
To pasAyMba. ,

B npusepeHNEX OLEHKAX XHMHYECKOrG OPYKHA COACDIKHICA
Goabwie amonsl, YeM B3BEIEHHOTO anaansa. Boaee nosanHe Hocae-
AOBAItKS, NPOBeAEHHbe 1A OCHOBE AHAAH3A ADXHSHLIX MATEPHAAOR
BpeMes BOAHH, NpHBeAR X HifiM BuBOAAM. M.MezeacoH, npodec-
cop GuoXuMui H MOAeXYARPHON GHororuH TapeapAcxoro ynnsepcH-
tura (CLUA) 5 The Bullelin of the atomic scientists B 1991 roay nu-
caA: «Ouk {rass—-88T.} BHILIBAIOT CTPAARHMA H YCYryGASIOT HINYPSA-
Iomee BospehcTene oxomitoi ofina. CeaeaeHux o GpHTBHCKHX noTe-
PAX M O TIPOM3IBOACTBE HEMEUKHX XHMiyeckuX GOeNpHMAcos 3a
1918 roa CBMAETEALCTBYIOT, 4T0 XHMHYECKHE H QOLIVHLIE BPTHAAC-
priickue Goenpunack no 3dipexty Hapecenus noreps’ GHAM NpH-
MepHo paBtioadieRTIERMHS, -

Coraacuo othuunarblioR bprrenckoit ucropunt -off Muposoii
Bofittel «C NOMOUIEIY OTPABATIOUIHX BEUIECTA AOCTHTSBACH AMIUML Orpa-
ienHufi adbexT; UX NpsiMesienHe AestseT BOANK HIHYPSIONUMIH.»

CTAHOBAEHHE HCC/\EAOBATEALCKHX HEHTPOB’

Mo Mepe Toro, xax pactuHpaAHChL MaciTaGul IpHMEHEHHSR OTpas-
ATIOUMY BELNeCTB, BO3PACTAAA NOTPEGHOCTL HE TOALKO B YBeAHYE-
HHH offbeMa TIPOHIBOACTBA, HO M B MoBwwensus HX Goenol addex.
THBHOCTH. [ToaToMy, NOMHMO CTPOMTRARCTEA HOBLIX 32BOAOSE NO HI-
FOTORAECHKK) OTPDOBAAIOUIHX BEIECTE H XHMHYECKHX EOBI'IPHHBCOB.
BOKIOIHE TCCYAAPCTES ellle B rOAR BOANG NPHCTYNKAU K COJAAHHIO
HaywHoit Ga3ul, HeoGxoAHMO A PASPAGOTKH XHMHUECKOrO OpYMHS
¥ CPeACTS 3JAIHTHE OT Hero.

B FepMaiiMH Haywikie MCCACAOBAHHA H PoapaBoTKH XHMHYECKOrO
OpYXH$ OLAY CROHUGHTPHPOBAHL B HeApax KoHuepua «MI, Qap-
Genn, [peycriers B coapanun HaysHoil 6a3wt AAR MCTAeAOBAHMR H
paspaSorox 8 o6AaCTR OTpaBAfIOUMX BeillecTs H Mpanusis, yyeuue
H MIDKeHepr! KOTOPOH CO3AAAM NPOH3BOACTEE CHHRHABHOR KHCAOTS! H
Ta0pnHARA — OGHICTPOASHCTBYIOINX OTpaABRAsIONIMX BettiecTs obue-
&qamro Aeficraus. Boenprnace, cnapsxenHiie CHHMALHON KHC-
oft, Dpanipes Havara nprMeitnts yxe B | 916 roay, Cpeay coioa-
xoB 1o Anrerre OpaHiina NEPBOH HAABAKAA NPOHIBOACTAQ HIPH-
fiayas erc npHMeHelMe cnycta 11 Mecauem nocAe HNPHTHEIX
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"The country capable of making and using gas in the greatest quantity
vill be militarily stronger than any other people on the face of the
Earth". Supporters of this doctrine were able to persuade congress of
USA not to ratify Geneva Protocol, which placed use in war of toxic
and strangling gases, under ban., USA ratified Geneva Protocol only in
1975, after half century of meditation.

In these assessments of chemical weapons is contained more
emotion than welghed analysis. Later 1nvestlgatzons carried out on
basis of analysis of archive materials of the time of war, led to
other conclusions. M. Mezelson [transllterated}, professor of
biochemistry and molecular biology of Harvard University (USA) in
Bulletin of Atomic Scientists in 1991 wrote: "They (gas - author)
cause suffering and aggravate the debilitating effects of trench -
varfare. Information on British losses and production of German
chemical ammunition for 1918 suggests that, with respect to losses
inflicted, chemical and conventional artillery ammunition were roughly
equally effective.,”

According to the official British history of World War I "with
the aid of toxic substances was achieved only limited effect; their

use makes wars exhausting”.

FORMATION OF RESEARCH CENTERS.

As scales of use of toxic substances grew, increased demand not-
only for an increase in volume of production, but also for an increase
in their combat effectiveness. Therefore, besides building of new
plants for manufacture of toxic substances and chemical ammunition,
belligerent states as early as the war years began creation of
scientific base, necessary for developing chemical weapons and means
of protection from it.

In Germany scientific studies and development of chemlcal veapons
were concentrated in the bowels of concern "I, G. Farben". Succeeded
in creation of scientific base for research and development in field
of toxic substances also France, scientists and engineers of which
created plants for making hydrocyanic acid and cyanogen chloride,
fast-acting general poison gases. Already in 1916 France had begun to
use ammunition containing hydrocyanic acid. 2Among the allies France
was the first to set up production of yperite after beginning its use
11 months after mustard gas attacks, carried out by German army.
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TGAY OCHOBAAA BOECHHO-XHMHYECKHH ucmep,ona‘rem,cxuﬁ uentp B
INoprou-Aayne {Coacbepr, rpadicTno Ym-rmn_p) KOTOpLIH Hbile
npespaiied B OAHI! H3 BCAYI[HX B MHDEC LCHTPOR NTO HCCAS AOBAHHAM
npobaeM xupirgeckoft M GHoAoTHueckod Bofium H pa3spalorTkm
CPeACTE 3aUUTH. AHPAMMANE HMEIOT NMOAHTOH, HA XOTOPOM MOMHO
NPOBOAHTL B OTPaHHMeHHLIX Macmitabax MCMLITAHHA OTPABAAIOILMX
BEIfeCTB H PARAHIHLIX CPEACTB JAUMTH OT XHMHYECKOro H GHoAOTH-
Yeckoro OpyMHR.

B 1941 ropy ua reppiropisn Kanapn Gbira cozpste Cacpguaa-
CKaA 3KCNepHMEHTAABHAR CTRHIIHA [MoAHToH] B oxpecmocmx r.Cag-
dHAp, (240 kM soxsee r.Kaarapy), sanuMatoman 2600 kM2 npepui.
3Ta craunuy, HuHe NepenMenosannaa B Oprauuzaumio ofopoiix
HCCAEAOBAHUA, COAEPIKAlLAR B CBOEM luTaTe npkMepio 300 cneiue-
AHCTOB, AO CHX nOD (DYHXIMOHHpYET H, B COOTBETCTBHH C TPEXCTo-
poitHuM coraamenseM Mexay CLUA, BeanxoGpuranuef u Kanayof,
HCTIOALIYETCA B PAMKAX HX COTPYAJIHYECTBA B oﬁmm XHMHYeCKoro
OPYXHA H 3aIHTH! OT Hero.

B 1929 roay 6sia 06pasoBasi BOGHHO-XHMITIECKHH NenTp MTa-
AHH, B Pa3IRCPTLIBAIINH pafoT KOTOPOTD OKASLIBAA NOMOIL HEMell-
xuit konlepn « L. Qapbens. B peayarTarTe AESTEABHOCTH 3TOTO UeH-
Tpa Hraans craaa obaspatersumnert xuMideckore opyxan. B 1935
TOAY BO BpeMa Boopyxelioro xondankta ¢ DdHonuei ona npume-
HAAA apTHAAEDMIICKSE CHADSALL H ABHAuHOHHEE Gombu, cHapaxcl-
HHE HOPHTOM H GOCTeHOM, & TAKIKE HAPHT C MOMOIBIO BHIAHBIILIX
aBHalHoHHLX NpHGopon.

Hauwvag ¢ 1923 roaa, Taioxe npH NOMOIH l‘epnaHuH, paGorut 8
06AACTH OTPARAMIOMIHX BelllecTs NPoBOAMAHCEH B fimouuu. K Hauaay
30-x ropos AnoHHA HayAAR NPOHIBOACTEO XHMHYECKOrO OPYIKHS, &
B nepuop BofiHsl ¢ Kirraem b 1937— 1943 ropax otpaBamoimue se-
BlecTa GRAN NpUMeHeHH €10,

Hecoaeporanns 8 00ASCTH OTPABAAIOMIHX BEUIECTE H CPEACTA 3a-
LIMTE! OT KX NIPOBOAHAKCE paHee M IIDOBOASTCR B HacToRUlCe BpeMma
H B ADYrHX crpanax, QpHAKO AMAMPYIOIIEE [TOAOXKelHEe B 3TOR Ofiaa-
crr 3anumaan CIHA u Coserckhii Coioa,

AMepHKAIIK AOATO NMPHCMATPHBARAHCE K COGRITHAM XHMHYeCKoH
sofinn Ha EponeficxoM KOHTHHEITe, TIMATEARHO Hay4aA® M obobua-
AH ONLT NPOBEALHHR XMMHYECKHX aTaK KaX Kaisepoackoi [epma.
HieR, Tak K crpanaMu Aurantel, CLIIA caeaaan paq cela raasnwi
BLIBOA! BOEHHOE MOTYILeCTBO FOCYAADCTRA HAXOAWTCA B NpAMOA aa-
BHCHMOCTH GT MACIUTAGOB MPOHIAOACTBA XHMHYECKOrD OPY)XKA H 1b-
AHYHA Ha BoOpyXenHH Goaee 3bdexTHBHIIX OTpABANIONIHX he-
{ecTs.

B MaA0 KOMY AUTOAE HIBECTHOM MeCTeyke JAKBYA, pPaclioro-
xeintoM pa Gepery YecannKxXcKoro 3aAnsa, B xoitie 1917 roaa 6u-
AC HEYATO CTPOHTEABCTHO TOCYAADCTBEHIIBIX 38BOAOE NO NPOHIROA-
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Great Britain in 1916 established chemical warfare research center in
Porton-Down (Salisbury, county of Wiltshire), which has now become one
of leading centers on study of chemical and blological war and
development of means of protection. The British have a range on which
it is possible to conduct on limited scales testing of toxic

. substances and means of protection against chemical and biological
weapons,

In 1941 in Canada was created Suffield experimental station
(range) near Suffield (240 km south of Calgary), which occupies 2600
km? of prairies. This station, now renamed Organ1zat1on of Defense
Research, and which has staff of approximately 300 specialists, is
still in operation and, in accordance with trilateral agreement
between USA, Great Br:taln and Canada, is used jointly in field of
chemical weapons and protection from them.

In 1929 was formed chemical warfare center of Italy, in
development of operations of which rendered aid German concern "I, G.
Farben". As a result of work of this center Italy also came into
possession of chemical weapons. In 1935 during armed conflict with
Ethiopia it used artillery shells and aerial bombs equipped with
yperite and phosgene, and also yperite with aid of spray equipment.

Beginning in 1923, also with aid of Germany, work on toxic
substances was conducted in Japan. At the beg1nn1ng of the 1930's
Japan began production of chemical weapons, and during war with China

in 1937-1943 toxic substances were used by it. ,
' Research in the field of toxic substances and means of protection
from them were conducted earlier and are conducted at present and in
other countries as well. However, leading position in this field
occupied USA and Soviet Union.

Americans for long observed events of chemical warfare on
_Buropean continent, thoroughly studied and analyzed experience of
conducting gas attacks by both Imperial Germany and by countries of
entente, USA drew for itself main conclusion: military might of a
state is in direct dependence on scale of production of chemical
weapons and presence in arsenal of more effective toxic substances.

In a hitherto little-known place called Edgewood on shore of
Chesapeak Bay at end of 1917 was initiated building of state plants
for production of phosgene and chloropicrin, which marked beginning of
creation of Edgewood Arsenal of army of USA,




CTBY OCrena H XACPNAKPHIIA, NIOAGKKHBILIAX 1IBYGA0 COIABHING Jp-
xeyackoro apcenasa apmun CLUA. '
[NpeamecTaennuKoM IPNBYACKOro apcelaaa Gua cHapaKaTeas-
Huift sasop B Pennayaep-Hexe {invat Moapuaena), sa xoropos npo-
H3BOASIAOCE HAIOANCHHE XKMHIECKHX MHH, CIAPIACS H IPEHAT OT-
PABASIOIMME BEIIECTBAMH, NOCTYTIMOWMMYI H3 KOMMEPHeCKOro cex-
TOpa XWMMYCCKON NpoMeigaeHHOCTH, B xomue 1917 roaa npsau-
reapcrase CIHA npuoGpeao Teppitopwio 86AH3M ropoaz Alcpaun
{rrar Mapraena) fios, apTHAAGHPUIACKIA NoAHroN, Ha 10XKHO% yacTH
TCPPHTOPHH 3TOT0 NOAUroRa NACINAALIC 1400 rexrapos K Goix pas-
Meujer IAKBYACKRit apcesar, K Tomy spemeny ofveM nocTasok
thocrena H APYTHX 6308 KOMMepYEeCKuMY hHpMaMH NIeDecTaa YAOR-
AETBOPATE PacTyINe MoTpeGHOCTH AMEPHRANCKONO IXCIIEAHIHONIC-
ro kopnyca reHepars Awoia ITepumsra, scrynuawero » Goestle
Aesicraus npoTtus TepManny ¢ Tepprroprd @panuus,
CTpOMTEALCTBO apCeHasa BeAOCh GICTPLIMi TeMilaMi., Yxe B
moite 1918 rops XAOPNHKPHIIHBIR J8R0A B DAKBYAE PAINHA NPOHI-
BOACTBO Ha NOAHYIO MOWSOCTh, A emle patee-Guia mynteil Qocrey-
HElt 38808, HHCAD BORHHO-XHMHYECKHX 33BOAOB $ ApceHaAe jenpe-
paisiio pacao, PeiicHHA © CTPOKTEALCTRE HOBAIX 3BROAOE [IDHMEMA-
AuCs, i ofipaias. BHHMaNHA Ha TO, IT0 HAYDTHIE [allee CTPORKH Gbl-
AK ABACKM OT.zasepwettst. QOCrelHLIA- H XAOPIMKPHHILIA 3aH0AL
a0TpeBOBAAY NOCTABOX XADDA B TAXMX KOAHMECTAAX, KOTODME L X
coctoauity BLAM YAORASTBOPHTI KoMMepuecxue dupmu, [Tostomy B
Saxsyae k asryery 1518 roan Guiro cospaHo coborsemsoe xaop-
o€ RPOKIBOACTAC MomiocTaie 100 TonH COKMIKEHIOre XAopa §
cyreit. B moue 1918 roaa Aaa niepsyio npoAYRUMIO MIPHTIHAA 3a-
BOA,
Becnoit 1918 ropa B cocTtap DAKBYACKOIO BPCCIAAD ADNOAIH-
TeALHO GulAH BEEAENW 3ABOALI 110 NPOR3IBOACTBY OTPABAMIOWMX He-
2ecTs, paHec NOCTpoeiiHwe B ApYrHX mrraTax. Kpome toro, no aaka-
ay camoro apceiass, OHAY ROCTPOEHE! BQENHO-XHMHYSCKHE 38ROALL
38 NpeAeAbMM WiTaTa MbapHaera B MecTax, BAHAKHX K HCTOUHHKEM

CHIPBS. . :
Ha 1 oxrabpn 1918 ropa B JAKBYACKOM AICEHAAE TPYAWAHCE
233 odmiepa, 6948 mwKHIX BoenHLX YHiios ¥ 3066 paBounx. .
[Ipon3IROACTRO OTPABASIOUIMX BEULECTD H CHapAKenHe HMH Boc-
npunacos Ssir0 BeScaonachsiM; COMPOBOIKAAAOCE CHCTEMATHYECKH- .
MH OTRABASHHAME H NOPANEHHAMM NepcoHaaa. Becero 3a § mecsnen
1918 roae {c wioan no HosGpen) Gua0 3speructpHposato Soace 9004
caydoes nopaxenuywd. TameAndi ¥ onacHUN xapakTep paboTh fa 28-»
BOASX APCEHAAS BLHYAMA XHMHUYCCKYIO CAYXOY apMuit ApHBACYD K -
paGoram ma 3asopax 7400 coapar. Aast axazenns voMoutw hopa-
KellHi Ha TepPHTOpHH apCenaas GLIAH PAIBEPHYTL! TPH NOALRUX H
OAMY CTANHOIAPINIE BOCHILIA TOCIHTAAL NEHTPAALHOTO NOAYHIICIKA, |
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Predecessor of Edgewood arsenal was ammunition plant in
Genpauder-Neke [Gunpowder Neck? - Ed.] (state of Maryland), at which
was vere filled chemical mines, projectiles and grenades with toxic
substances from commercial sector of chemical industry. At end of
1917 U.S. Government acquired territory near Aberdeen (state of
Maryland) for artillery range. On the southern part of this range
with an area of 1400 hectares was located Edgewood Arsenal. By that
time volume of deliveries of phosgene and other gas from commercial
sources ceased to satisfy growing demand of American Expeditionary
Force of General John Pershing, which entered combat actions against
Germany from territory of France.

Building of arsenal proceeded rapidly. Already by June 1918
chloropicrin plant in Edgewood was producing at maximum capacity. But
still earlier was started phosgene plant. The number of chemical
warfare plants in arsenal continuously increased. Decisions to build
new plants were made without turning attention to the fact that
building previously initiated was far from completion. Phosgene and
chloropicrin plants required deliveries of chlorine in quantities,
which commercial firms could not satisfy. Therefore in Edgewood in
August 1918 was created the army's own chlorine production facility
with a capacity of 100 tons of liquified chlorine in a 24 hour period.
During June 1918 mustard gas plant gave first production.

In spring of 1918 to Edgewood arsenal were added plants for
production of toxic substances previously constructed in other states.
On orders of arsenal chemical warfare plants beyond the limits of the
state of Maryland in places close to sources of raw materjal were also
constructed.

On 1 October, 1918, in BEdgewood Arsenal worked 233 officers, 6948
lower military ranks and 3066 workers.

Production of toxic substances and filling ammunition with them
wvas unsafe, it was accompanied by general poisonings and injuries of
personnel. In only 5 months of 1918 (from July through November) were
recorded more than 900 cases of injuries. Severe and dangerous nature
of work at plants of arsenal forced chemical service of army to draft
to work at plants 7400 soldiers. For rendering aid to injured at
arsenal were set up three field and one permanent military hospital
subordinate to central authority.
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AAa oficcnicueyia HIDKCIEPHO-TCXIINYECKOT0 PYKOBOACTSA pafio-
TOH 32BOAOB GPCCHAAS, & TAKXKE AASl MPOREACHHA HCGACAORAIIMH M

HCNLITAHHI NOTEHUHAABILIX OTPABASIOIHX REINECTd ¥ CPCACTS 3a--

UlHTI OT 1MX, B CocTaBe IpKBYACKOro apcenaas Guan chopuupo-
Banol HAYYlO-HCCACGAOBATEALCKHE AaGopaTOPHH. ApceHaa YXe B Te
oA CT3A CAMBIM GOABUIHM B MUDE HAYMHO-HCCACAORATEANCKHM Yu-

© pexAcHHeM, paGoTaloniMM HCKAIOYHTCABHO B HITTEPCCAX NOATCTORKM -

K XuMHYecKoH Bofine. B mrate 3tHx AaGopaTopHii K MOMEBNTY OKON-
yaussa MHPORORA BoMitK .cocToar0 1200 AHL TEXHHYECKOrO Nepcoiia-
- aa ¥ 700 accucreuTon. .

B sneape 1919 rops amepHKanckHA xypiiaa Axxopuoa o Hu-
Asctpiiaa KaMucrpu nucaa:

«[lepep HAMK — IHTaITCKOe NpeANpHATHE, NOCTPOSHNOE B KpPAaT-
SaiiuMi CPOK, PYKOBOAHMO® SHAIGIIUME AIOALMH, cnocobHoe X rpo-
MAATION NPOH3BOAHTEALHOCTH AADBHTHIX BENIECTA, AOCTHIUEE II0A-
HOTO paciBeTa NPOH3BOACTBA CMEPTEABHO ONACHMX BeflecTs B TOT
MOMENT, KOTAS KAKALIA 9aC OXHABETCA BECTL O NOANHCAHHH MHpA.
Kag aAb, 410 MH HE PACOAATEAH FTHM TPO2LILIM OPYXKHEM BORHL!
€ TOrO C&MOTO Alf, KOTAD AMEpPHKAHCKHE BOHCKA BNepaHe OTNIPABH-
Arch 80 Opainmios, B Mae 1820 roaas npenoaaBateab poenitofi axa-
aemui CLIA B Yacr-Tlofire 3ayapa C.Qappoy nucaa, wio co3as-
e DAMRYACKOTO APCEHard «TIPEACTABARET NPHMevaTeAbH (laxT

- B HCTODPHH IIPHKABAHOM XHMMH, HEO AO 3TOrO BpeMellH emie HH pa3sy
U# B OANY BOHKY HH 8 OAHOM TOCYAADCTBE XHMHR HE COCTABASIAA
ocoBoro uTAcAa Boenitod opraunssiynr. He Gase Siusmero Iaxsya;
CKOTo apcelaia cosaauni H 1biHe ByBkuHounpylor Lenrp xumive-
CKHX HCCACAOBANHKIA, PaIpaboTOK H TEXIIOAOTHH, A TakXe Meawunn-
CKUHA - 18Y4HO-NCCACAOBATEALCKKH HIICTHTYT XHMHYECKOH 3aliHTh ap-
mMun CLHA, [TepBbiil H3 5HX 38HAT HCTAGACBAHHAMK W padpaborkamu
HOBBIX BHAOS XHMHYGCKOrO OPYXHH H CRCACTE MPOTHBOXHMHYCCKOR
3AUMTH, & BTOPOR — HCCAEAOBANHSME NO TOKCHKOAOTHR BIICOKO-
TOKCHYHBIX BeulecTs ¥ paspaboTKofi S8HTHADTOB H ADYTHX BHAOR Mc-
AMUHRCKOA J8IUTH OT OTPABARICINMYX "BELLECTS. '

C uanarom 2-0if MHpoBo# nojinnl 3 CUIA npousoumo peskoc
pacumpcHie ippostre paGor B 06AACTH XHMHYECKOrO, TOKCHIIHOTO,
6axTeDHOAOTHYECKOrO H 3AIKHIATCALIOrC OpyKHs. Palice RMeBILNX-
CR HCHLITATEABIEIX MAOIIBAOK ' OKA3aAOCH ABHO ljeaocTatowto. B
1942 roay cospzerca Aary2iCKHMA HCNLITATEABIILIA TIDAKIOH B NyC-
THHOA 1 noaynycTLNHOA MecTiHocTH wrate KOTa. Moanrou paanep-
uyacs ne naoinaau 3400 xm2, Ha noauroue Guiax NOCTPOSIHN K-
;AOii FOPOAOK, KOMMAEKC HCMLTATEALHAX MAOINAAOK W AaGopaTophii,

, cobcTeennuiRt asporpom. Brira cosasua Beixeponckan Groaoruve-
cKast ABGODATOPHA AAR NPOBeAeHiA 0CoB0 ONACHLIX IXCREPHMEIITOR

i C GHOAOTHYCCKHM OPYXKHeM. AArysfickiii noauron cnocobel obec-

NevHTh NPOReAcHHe HCNILITAIIRA B HATYPHOM Bapiaute AloSHX oTpas-
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To provide technical-engineering management of operation of
plants of arsenal and conduct research and tests of potential toxic
substances and means of protection from them at Edgewood arsenal were
formed research laboratories. Arsenal in those years had already
become the largest in the world scientific research institution
working exclusively in the interest of preparation for chemical
warfare. On the staff of these laboratories by the end of the world
war were 1200 operating personnel and 700 assistants.

In January 1919 american journal Journal of Industrial Chemistry
wrote;
Before us is a giant enterprise constructed within shortest
period, led by capable people, capable of immense productivity of
toxic substances, which reached full bloom of production of mortally
dangerous substances at the moment when each hour was expected news of
signing of the peace. What a pity we did not have available this
terrible weapon of war from the very day when American troops for
first time left for France". In May 1920 instructor of military
academy of USA in West Point Edward S. Farrow wrote that creation of
Edgewood Arsenal "represents remarkable event in the history of
applied chemistry, since up to this time never in any war nor in any
country has chemistry composed separate section of military
organization”. O©On base of former Edgewood Arsenal were built and
still function Center of Chemical Research, Development and
Engineering and Medical Research Institute of Chemical Protection of
Army of USA., The first conducts research and development of new types
of chemical weapons and means of antigas defense, the second research
on toxicology of highly toxic substances and development of antidotes
and other forms of medical protection from toxic substances.

Since beginning of 2nd World War in USA occurred sharp expansion
of gamut of operations in field of chemical, toxin, bacteriological
and incendiary weapons. BEarlier available test ranges were clearly
inadequate. In 1942 is created Dugway Proving Ground in desert and
semiarid locality of state of Utah. Range was developed over area of
3400 km®. On range vere constructed residential area, complex of test
ranges and laboratories and an airfield. Was created Beykerovskaya
[Baker? - Ed.] biclogical laboratory for conducting especially
dangerous experiments with biological weapons.




AOUIHX BELECTE K BCEBOIMONNBIX CPEACTE HX GOEROrO NpHMeie-
HHA, @ TAKXKe Fa30CUIHAAH3ATOPOB, NPOTHROTa30E ¥ o0 LEKTOR KoA-
ACKTHBHOH 38IGHTH, ACTATHPYIOUINX peuentyp H TEXHHYSCKHX

CPeACTE ASTA3ALHH,
K paboram B OGARCTH XHMHYECKOIO OPYXiti AC TIOCAGANIETO Bpe-

MEHK NDHBAEKAANCHL M TIPHBAEXAIOTCH ADYTHE HCCAGAOBATEALCKHE

AaGoparopuy, NEHTPH H MOAHTOHN BOEKHOTO BEAOMCTBA K KOMMER-
HeCKOre CexTopa NpoMuutrenHocTH. AaGopaTopHa BAAAKCTHYECKHX
HCCAeAORAsHT, POCTIOACIKEHHAN HB TEPPHTOPHR ABEPAHNCKONG NoA-
HIOHA TI0 COCEACTRY € GuiBIMM JAKBYACKKM apceHaAoM, paspalba-
TLIBSAZ METOAN TEASMETPHYECKEX MIMEpeHUR NPH BCTIMTAIMAX XH-
Mieckix Gunapyux Goenpunacos. AaGoparopua GHOMHIXKEHEDHBIX
HCCAGAORaHR M paspaborok apmuu (Qopr-Aerpux, wrar Moaps-
AcHA} YyacTBoBAAR B padpalorxe pexoMesAsitiit nO oYHCTKE H obed-
3apAXHBAIHIO TOXCIMMLIX OTXOAOS NPOKIBOACTE XHMHYECKOrG apy-
AHA, 8 TAKKE N0 OCHAIIEHIO HX NPHBOPAMH KGHTPOAR 3arasosay-
HOCTH BOSAYX2 OTDABAMIOLIHMH »eutecTsamit. Kpy