A2 BN 5 A

o e A




A SR B SRR DI AR

Detection Technologies for Chemical Warfare
Agents and Toxic Vapors

[3%] Yin Sun & Kwok Y.Ong 4%
NEiE W &

tT AEH REE $HE

[ AP S T

- dbst .



EENERTIE EF:F -2010 -058

BB B (CIP) #iiE

R BAFAE BB AR/ () ZEB(Sun, Y. ), (X)
BB (Ong,K. Y. ) %35 ; 3L , A, —db o« B B ok
fiAt,2010. 7

354 J; 3¢ : Detection Technologies for Chemical Warfare Agents
and Toxic Vapors

ISBN 978-7-118-06981-5

I.Ok... DT.Q%... Q... @%F... ®t... 1.
O - ERER - Al QER - AHE -l
V. DTI92

o [ A 54 CIP B4 B 7 (2010) 55 124354 5

Translation from the English language edition:

Detection Technologies for Chemical Warfare Agents and Toxic Vapors

by Yin Sun,Kwok Y. Ong.

Copyright (©) 2005 CRC Press.

All Rights Reserved.

Authorized translation from English language edition published by CRC Press,
part of Taylor & Francis Group LLC.

JEEURA , RALLTE o

B 5o~ F oz e o HEEAT
(IR K S TBE a0 23 5 HBICSHT 100048)
KA BT 2 7 R
R

*
FA 710 x960 1/16 EP3K 16 =F¥ 276 TF
2010 4E7 A% 1 M85 1 YRERRI  EP%1—3000 it RE 42. 00 T

(FBMANEHR, R HTRER)

Hpi /5 (010)68428422 RATHRW : (010)68414474
RATFEE: (010)68411535 RATlk %5+ (010)68472764



E E Y E

“FES5RERYSHFANAKEE, BUARE EFERMAEMRER
AKSLRRESR KRS . AT, BT RER SR S& B EZEKF 25
AFEFTF R B BRI RMARMEF 15 1L, AW E R R RS BT
&3, R R R KR RS WFTEMEE A, R L2 MALFFEHRE X
HIB . AL as B A (0 5 & A A Bk i, BRI, TR 5 LR
B FEANAIER GRS . (ZE¥RBAY) RO 445, (HEEIRE
RIEFRFR RS PRV EIGERES O & R H . EXFERT, it
H & RRAWBH BRI AR B AR MBS, B &t — BEEARR
WwEHBN HTRIPALNEZL, EERTE 1996 FEif € T BAEST
R1” ( Domestic Preparedness Program, DPP) , DAL %} °] fE X A= 7 £ E A + Bk
RS . (EBRAAMAFIERNER) MR EXHNBER T HRE ML
JsE o

Yin Sun {151 Kwok Y. Ong 73378 3% B % )7 B R & LB =AY
.> (the U.S. Army Edgewood Chemical and Biological Center, ECBC) & &y {1
BERT) XENLFERALSHMKME TG, FETENESRAFEER
RS T ARG T 5% B PE T B 5 o BRI IHG, At AT T 0 5% LA A 2 B 2R 0 35 ) A T B R
FEH T TEBETEZA T ML B0 B A I B R i & e 58 & s i fA
LA YR TR RHEXARE . XEBUFHBRATR ERBEIRERK
AR JFEF) W T 4% B P BB HE AR B K, — EH B &R R U B R B SRR L 7 B PR RE AR
REBERENKBEGEEBET TRALZE ZRENNA. A HBRE M RE
B, 2R THBEENSARMAR T FEMERHEN KL RBMR,—B
R AHEAL S R 2R o S B BB 8 R B IE W F) B 4 1 i, e O PR a2 R A
AR, BB o A T e 3 4% o o0 35 ) ) R AL 2 88 17 R 22 o O B
Jio BHPREMGAS , — 05 T AT LA BRATIAL 2246 0 58 2 B 1 (9 2 25 BORLRIAL 2 i
AL AA TN B, 71— EHA B FRATTE B4 i % 36 E 4k 2 S g
FEHBEAR IRMEK,

I



ABHBIFEM BRI T BEEH 11537 AA TEREHAE R, B85
BB ACHF T Be A5E B BT HLOG SR AA 22 (R 1) SR S 0 B, TR — FF30m
TR

TERFA BB, RAT — LT BB BB 45 RAT T E IE, A L8307 i
TR, i TEFKVHTR, BN A RS RIS, B0FEE T
?gIEO

G
2010 2 A FAXE



B4 T ELE ST A FI R BRI A WIS B BOARKE M AT A MM 0
3, Bilin 1993 R OB IER (1995 FERFEHEN YD HKREHFFER T
AT TR R K AR R ME R, 2001 4E 9 A 11 H, KA 76 41 2 1 5 ER 4 B 11 1Y
“9 - 11”7 FHHAETREMHRAFEZERARMAER,

VAR E R KR M 2 2% ( Weapons of Mass Destruction, WMDs) f¢]
REALEYZ—, WMDs B35 6B H4T KMAEBIR A/ LR 5 KB A R 8
J7 AEE AR , 7T LUR S B MR EY B A AL ER 2 , (B 1k
A BB E R XERBER TR, “B7T & KRIEY , WMDs
BEFEE YR ES ( Dictioﬁary of Military and Associated Terms, U. S.
Department of Defense, Joint Publication, 2002) , 44T FI#% A AL X HER
AAERAGHRBSRLERABR, SEBRAKEBNARGT, RiEREEXER
HRILHEAF (anthrax incidents ) i & — N EZ MBI F, T UL A Y3702 04T 3 iR
B FRBARR . SRILFIAR MRS L5 AR 10 BAFET- R T A 245, X BN
THR, EAMTARS, B2 F 2 /DAL WMDs th &t S pRe
fRAEEL. A WMDs Xf R BAr#fT 8T E AR AT REREE, thig A B4
ERREXN XM RE E ST, FX L, EFRBM S T8 AAFERA
(Chemical Warfare Agents , CWAs) #1 T\l & #F 1L & ¥ ( Toxic Industrial Com-
pounds, TICs) )P 7E f& B ZE A BT 3

XY, CWAs MFE A AR . XHERIFERI AT AR s b A7 Rk, 24
ZEALBPFIERN A R RB B CCRBAFN Y. EEBUFEEMEXT
XEASY RHLEREBAR R Am, ZE Tk EFEANFESREAE
YR B S, T EXE T A LAY (TICs) BB A5 KB IR
i, B, RECIIHWEFEMEARR CWAs, HX WA FEREERKKS] H11.

BSR4 FRERS AR CWAs SAEHSE 5 /BB R TICs , AR A i fTBamT
#RATRERE A CWAs 2K TICs XTBUN SRR BAn#EA7 Bt o 34 B AMTT+43
HORILEM . TISMBE RIS 13478 1k, #7683 5 AE T & &k A

Vv



XRRMF . HIL, MRS R A I, PR AT S R A A I 2= S P X 4k
BYRFAEREXRERR, ithF % EBUFEERR M I RPCEA R T7 R A
Wz H ) CWAs B TICs |, ASEAE A A R 2% o 3 1R it B S e 2 X R B
AT B R, AT s T BRI T o ‘

Xt CWA 1l 2% , WIE A MR SHCRER IS, RITE #4T T ZHEHW
A TR . BATAEABREGH BIEHERAR KA ILRAE TR TRRFE T
R B S Y BRI % . XTRER SBIE TSR EhERERL
Y ABRE T EMNYE A2 MEREER, HEANA TRIUNTR e
TREBURBER UHE T &R A TR CWAs #1 TICs EA, Fi 845 TF
ZIA HRIAR R R o BATIEN G TR R T AT LR RIS
BEATIAT T 8, AR B AR U AR AT A B SR R P . A Fh 4Rl
TARGF RO BRI BT HOR, AR R T CWAs FRIIBAR , X S AR X
TICs It [RIAEE o

FEAA b, FAT 1SR AT RE 2 i R 523 $R A8E A 56 B AT I B 97 FABERL,
1L by BF ) VR 8 O B, FRATITE 0 B0 2 B R0 (88 A0 i AR
FEW. I, A RETHE REEFRETER T SR LT E. A, XAEHFAR
B S B BUR (BRI EBUN ) XX Se 88 105 8 AT, AR R IRE RAT
I E

ABRIMENNHE T 5EBE o AR BB N BB A HE, L+
SR VP E I R AL

1 &



£ & &

Yin Sun i+ SHEILHERMAN TR R KRG 22500, £ R ERRHE
REFFAG AL, 7E (R E) FRIBIKAR K2 KB 240, TE M ik 2% A 881k
2 N FRALZE R BT X A8 SN\ F AT TAEE 20 47, 7E R 8 TAEH, fbstxd &
S FERIX AR 5t &R BRI F AT ARG . iy EER R Rl & T
RAHAEEYARN A RENE R0 . B IR ERE FHRES
JR 5 e [5) BB R A A B B A, B P S P ) 3R A R SR B S VLR A TG
AR ESROTGTREN . TEXBNE, A& F ISR AT T RENFR TIE,
WFR T Xt B F s BR SR 3204 T A0 A BT B AR

JUAEHT, Yin Sun FF 46 5 1 Xof 46: WU 55 X 400 0 JE 7 45 R b ek o i i 25 24 i )
W EEBER . BEfE , iE3% T BUFR R BFE X Tk # 4k &%) (TICs ) Fifk2E
i (CWAs) HIUEIN, T CWAs B8 HFEHI0 , BT LAMLH 58 2 (1B |] R
EEXEE SR MEAFEMEY .0 (the U.S. Army Edgewood Chemical and
Biological Center ,ECBC) W)L = HETHI%E TAE, 78 ECBC(fh i3 — 1 %) T
YEHIE], 45iR T Kwok Y. Ong,

Kwok Y. Ong 7ERAZUUINAIEE WM 2 K2ERBI2EZ L2400, BE
KN AE AR FEHEIRBIR G AEE T (RENMFEALH),
Pl S TR R E TE. BhE XEANSCRA RSB ERE, B
22001 4 9 A W\SCHRPLMIR R, BU7EML S5 32 E B FHKA /A w] (EAI Corp) B4,
4k R EBUR LA, R IR CWA BRI AR & AP E M 5%

Ong ARHEFEENTELRE . MEER M43 F|BL7ER ACADA Fif i AR
BRI AN 2% , 06 7E 35 I B A SO e 25 00 B o 0 2 1) 35 B AL B B R 0 i
WS , RO K B BTN TAE . MEZRIKEMST T mEA £ F,
HABESL W EC S Tk EE MR, 7648 Ba YR G, Ong 2
WEZEANEHH LR BIE“Kwok BILRE" —#, AMMTERE R B C MR YL
SER AR AEY .0 (ECBC) #EA7IK, B2k Ong MR LAATR
AU



11
1.2

1.3
1.4

$-=E
2.1

2:2

Bl i sesmnenrevansssaves sovessnnmner oo ensm nsaasaspaas AR RARL AT S5 4R 1
'f't%él!&?ﬂjﬁﬁi ............................................................... 1
FEEBBERE woromenrveveyernyvemusns poonsy sy sised FECSS £ TR URSTAES o SRR 15 2

1.2.1 HBHEER ooeeemeememmmmmemnmmii . 3

1,05 MEEEH IR dnaccmnscmunsuasn s msmes ssss e e o cucessmmannde 3

195 SRR ~vemeur oo cosum v momtns pe bR M R 3

IR L T [ U S ——— 3

12,5 300 B QBT ot oomon vonsns e sssss cmossososans vompresmpshsmiEes 4
Iﬂkﬁﬁ“é% ............................................................... 4
A2 RN T AR BEAL BT BIREIU +ovveevereererseeesnerensenseeesenns 5

1.4.1 CWAs FTICs MBI B JB S -eovvvvesnensennninnsnnnsnnsnnnnnsennes 5

1.4.2 BRAUERFAIEBFER -oreeererererremsresremsseessenseessensens 5

FL A R T Al 2 AL B MY v o ovasonsanso sanaonssasan ssmnas omimssmnessas 9
CWAs 1 TICs BMIHE AL 22 TR AITEIRELHER «ovveevverreersersennes 10

2. 1.1  AF R coereonorvaarsrensmsssenass conrussasens s nessssrnnas sasussnansians 10

.13 T IR vevssnvrusos venpins vrsces toasnssscasins assmmscsstononnes 10

2.1.3  ApFieeoeeerersrsessssssisssssissississississssssssssnsnessessssdonans 11

3,18 IS GEFGIN I rmeemwomm s anevee st Sass evs agosg eniodnss 11

2.1.5  FKABA JE cerrerereerenreerenetiiiiiii st 11

R R I 4 12

2.1.7  FRJE -oeooooessraessasenssssstanereasssesssscseranssesosassssnsssssonasses 13
CWAs FITICs [UFEHE  <oocoreeersreerennenermnnieimmnmsneesiisnnsnenssnessas 13

2.2, 1 - IDLH 4l =+sssssssasussnsssnsnascvanssssonsishonsssvasosssasssansonsos 13

2.2.2 LGy, eoeeveeeerssssmnneseonnintte e 14

B F PHA  csvmscsemons vrssunyommmmesnsnes conssssuvsn e ss s GsB BRI S8 15



2.3

2.4

$==E
3.1

3.2
3:3

3.4

3.5
3.6

2.2.4 HBARIG woreerecccescrcsnriisreciisssstontessrasstasasnsssssssaneses 16

B B AL BRI cvveeveverernsnememniuneiiniiiiiuieraniiiiennesisssassnsionnens 16
2.3.1 FBHBH coeerrreesseresionioniisintissitoositisoesansasssosssnses 16
2.3.2 BERLAEFE I oovereeenecronssisonossntoanarseistesossecnnssossanses 20
2.3.3 HFHAE I oreeereeocronacnninicnsiiinsisansisnnssiisaanassanesionans 23
2.3.4 BB B R oeooeeeencerooniniiiiiiiinniiisinistsnioisesssosssnens 25
2.3.5 BB CWAS corevercesssssonsusssasssansrsasscssssssasssssacssnnsnsesons 26

TAPATBFAL A - oeevveeeemmerermmnreemiiiiiiiii e 26
2.4.1 BB ERB TICs ereerrrereerrnenmnneeiiiiiae, 27
2.4.2 WELEBLEFEP TICs -eooccvveeeccrrsserccnssonionicnioniscannes 29
2.4.3 ARGEIEZEL Y TICS  wvvvrerrrrerererrerneineiieiiiiinaes 30
BB RATFR oocccvvereemromrmmnnmntiuiiiiieiiiiiiniiieesnneanannnes 32

A2 R B R T AT Y R KA v veeevvveeesesssrnnnsensornnennnnns 33
3.1.1 BEREREBEFERBNRIE IR covveerrerererrnneeeineennn. 33
3.1.2 EREIPEFTFR P FRE P e, 35
3.1.3 AANFER VY ZEARERE - ocevrerermrnerccnnnnninnnn. 36
3.1.4 #ENFNRMBEMFEFTRRBEARE oeeeerermnnneeens 38

A2 R AR BE O BE O R BEVE SRTESR  covveererereernenneessnnnsinnnnns 40

BAE B RIS TR E BUTRITFEE - ovrens ssnnns sonsasasoasssnsian sevessus Y]
3.3.1 FHAERTHERNECNABEIRE - oovvereerermerecrnnnnennnn 42
3.3.2 FHRETHERNECWNAIRE ooeeeeeeermerermmnneennnn 43
3.3.3 LB TR UITAE coevereevcconsrrossrennirnnniiinninnnncsrancneens 43
3.3.4 BRI F BT eorererressscrsacanssionsianacracsancaarnnncssnns 43
3.3.5 SRR A BB AL oo 43
3.3.6 BB IR AT T oreerreererenesrtnnironncrnnntronnrensrenncnnens 44
3.3.7 TICs BRI ~roomrrenvmssmmmennrsareevssooncrnsssoossossannessasens 44

JCAD FYRM AL EIHBETSR vveeeererrerrmmmmmmmmni, 44
3.4.1 DI AUE ST -osrsssivans svsven ssvins susows saones vansss sersvausensossas 44
3.4.2 FRERFIIEDE [F] M reorreocrersassossssassasnassancsssassonsacsans 47

T BE BB BE I FOBLE o ceveveeverressrrasrrnnsinnnirenenenaianeannnes 48

RO ALAS 28 FE M CWA AR WU S8 A RBIEHFITED ++eovveeeseeseeene 49
c 05 I -p T 5 RIS ——— e ————— 49
3.6.2 FEPUHIRIE F F oeveesreorrsreonssniornssonstansinennanes eeeeens 49



3:6.3 [ fyerrerversrorsvversaveniuvane sunenvesmonre sasnnn sny s aomsas savisnses 50

3.6.4 — BRI HY R B cevvrrrrrrrrrereneernmniniieininne, 50
3.6.5 ﬁi‘]ﬁ’fﬂ_ﬂﬁ‘& ...................................................... 56
3.6.6 FHFE L rereererernreiriiii 56

R NI © B L 1 ke L ———— 57
3.6.8 ARTUBBITR -oeevevreereremrmmrmnririiiiiiiiiiiiiiean. 58
3.6.9 EFARBENEBHEK:--- S B A BN SRS S s 58

3.7 R HIEM TR R RIS IEAE - ooeeereeermnnmnrensenaeaennans 58
BEAM BHEMPGBLERER ooooroemssmssssssssiississsavasnsssaressssasasssassans 66
4.1 E‘hﬁg%@aﬁ]%“ﬁg%ﬂ; ......................................................... 67
4.1.1 BER ERERE ERARTRFERI -oeerrrneerrrrnsnenaenenns 67
4.1.2 BBREEREE e 68
4.1.3 FEEIRE  coveveverrrrreni e 68

4.2 BERIFEA B IR e sversss00 savussincnonssonnes sannesasansnn seanss snaase sasmsnons 71
4.2,1 FEE B EFHErerrererrerencmarossssisssniiininrisnssesisonsesnsensons 71
4.2.2 EEWRBBRBEA R rorerrsssrsisivnisisnsenvossasanssasressons 80
4.2.3 BHEFEBHAE cooovsrerrnmmmresisisssssasesnossnssisssssesasesses 86
4.2.4 RAERSHHE rooorerorsensomssssssosssisminanaasssassssnssresasns 89
4.3 CWA S TIC 5TIMEMERE—FR R --vovererrrrrrernniinn, 91
4.4 CWA BERIF coeererrrrmermemi 94
BEE BMMBEIHERETER ---coovevvrersessrscnrsinnsansmesssssasessasnsonsssnssssnse 97
5.1 FEBEPE e 98
B0 LRI v v snsuns vusacss wsnns s s nas e N R AR RS SASRASA RS SRR 855 99
L R 100
5.4 BHAEWAREREEE <ooccceeeveresorsersseosanmoncnsssasianarenesonesssssscanannes 100
5.5 FERPPTHERR «ooccceveverrermmminimmminiiiinieniienitniesssssssssnnnenes 101
5.6 TURBMRABIRIE -o--vrerrororereomanrronsvssssesstanasssanessnsresssssassrss 101
5.7 MARIHHE] corereomsrnemavesissnsrsmninnses ssasssrsones sibnnssassmssasssion 102
5.8 FRBEGBRIME «oooeeeeeereeeems 102
5.9 ZHERNBIRHFN. o ornsvernsmnsssinssncusannssimssonsronorsnnninsmnssnvessnss 103
5.10 EFHME BT BIAEHE -+ cveveeemrerermmnsremiiiitiiiiter et 103
S5.11  HBHERE -oeovrere e 103



NE

6.1

6.2

6.3

6.4
6.5

FtE

7.1
7.2

13

T a2 R R L LRTTRETPETPRTS 105

IMS B AR ceeveerermnrnneiiiiiiiii e 105
6.1.1 JEFE covveerreimmiii R D E DN ICS R0 106
6.1.2 A ceereeeeee 107
6.1.3  FHL creererreereeree e 107
6.1.4 AR ceeverrerrre 107
BT f) TMS BT BE ovvvermmrmmre 107
6.2.1 HEAET ceeeeer 107
6.2.2 HLBIIX ceececereretiiiiiii et 109
6.2.3 BT eveveerererencnmenriiii e 111
6.2.4 JEFGAE eeeerire 111
6.2.5 EFWRERFMEELIE ccoovevnirrinninninnniiiieiiiiinanen, 112
FIAREEPE coeeverrerr 113
6.3.1 T AT BT covvevveorererrormremrrmmiiiiiiiieeans 113
6.3.2 FEFEME ceeeerer 113
6.3.3 REFEFRMPR coovrererermmrmm 114
6.3.4 BHAWBEEREREMLE oo, 114
6.3.5 %%ﬁﬂ{z‘t&‘_ ......................................................... 115
6.3.6 FERIMELD coinvononnssunsns dnmisn sension amass s Swawek Fas Lokt s 5w 115
T ceeeeeee e 116
B4 IMS KBS BT IR covererereee 118
SRR TS  sxsnes sosies smsoums sswuns so3men suuwnn s 4 FASESP Y § $43581 FR23S 3 nuRER S 125
TTAEJFTH ceveerrnenenrnettii 126
FPD KEPUSLBRE ovverenenrnmmnii 129
7.2.1 FHEBREN GCRBEBE o oonvswmnmvons comemn sowmes cunann 129
7,23 - BRIBRERIE +rveerovorrrrvoves coverviyrenss sorsresemrsmunss 130
7.2.3 AZEBRM ceeererrrr 131
TEAHERR, - covesnaossnvusmnnnsuonsmsnsmmss sansss ssmins assss e GRSy FEVRRS BERTSS 133
7.3.1 B e 133
7.3.2 RBIEFEFARBRIPR covverrrrermneanmnennnns N SN 133
7.3.3 FHATWIRLTGE ceeeeererereereeenrnri 133
7.3.4 FEEDHEEE corccvmresimonsiimmmniiossummssiiosmmssrenes 134



7.4
75
7.6
7.7

ENE
8.1

8.2

8.3

8.4
8.5
8.6

EAE
9.1

7:3.5 FRIE ceeercrrerriiiiiiiiiiii st 134

7.3.6  WE BRI B [E] ceeeeeererereerinnntiiiii 134
7.3.7 Hukg R e OO P PP TP UL UPOPLTCTRRRPPRPPD 134
P e on R n L CRApNE———-—T——— o —— 135
REF wveveerererernre e 136
BEIL cveeemereme 138
HT RN E B IR AR T L A TS vvvvvvvevrennnnnnnnmnnnnnnnns 138
ST SPIRREE A - +-vesvsnesvensunnevensssmsunssuasusasssssssasmnsssnsna sanres os 141
NI v nsons s vusunis sosnn sadams smaisn s scssts s 4as LRAUISS Sl 4 5 142
8.1.1 ATAPHTE ceveererermii e 142
8.1.2 ATFHILL AN UL weeeveneermnenemniiiiiiaes 143
8.1.3 /R GEE covrerrmrrnri e 144
8.1.4 ZTAMERIER coreerrriii 145
8.1.5 P A BL wevevrerererrerenrntittiiiiiii e 146
LT APIRYEFIEFTREMI SR «veevrorasesrsnnrrenennumnanionsneeeeesnssasannnns 147
8.2.1 IR HIEF BB -vovrrmmrmrr 147
8.2.2 FEELHL ceeveeeererei 148
8.2.3 HEEEAME vevrriii 148
8.2.4 HFEAMEL coreereii 148
8.2.5 BB A IRF TAEF R, coreererrermrmrmniii, 149
8.2.6 LAEXRFALERAMBHEAREM i, 150
PR HASHET SMDIUER ~orevmserovemmmmrsonvanmunsonvenms possmsmns s sons 151
8.3.1 T ceveerrerrorrre e 151
8.3.2 MHEPAIE -oererrrre 153
8.3.3 FHEATE ceerrrii 154
8.3.4 CWA 1 TIC B AR +evvvvereernrmmmnrmmiiniiiiiean, 154
T CAR 2 h, . e 154
R weeeeerereresenrmt 154
T IR 63 E I AR T B8 A ST v vvvvvmnnnrereremmmmmnnnnnnnnns 157
MO TR D T B BRI TR wovs s suinns s st s womomnnaonsnsn drammansn an s asiso soan 162
SAW K B8 TAEJFHR «vvvvvvernrerrnrniiiiiea 162
B.1.1 BHGEE esmmamemmmrsmimmeieseryms e sommenestnss tves 163



G 1B SR TI U vt i s s s i st i s 163

9.1.3 FBERMAEH --eoorerererrrnssctonssisninmssoreonsissanssonseceses 164
9.1.4 SAW fLZEAERE «covrviiiiiiiiiiii 166
0.2  SAW RETUASLBR «eevrrnrrermmrmmi i 167
G, 8.1 ST crwnmonssss snssmon samans cususs smsens swssns sessss sasacs ssasas 167
9.2.2 SAW AR BB LE A «overrernreiiiiiiii 168
9.2.3 BEHBIFIAME ccorererri 169
9.3 APHFITER oeeeerererrer 170
9.4 FHRPERE coocrvverrersrimniiiiiiiiii s s 170
9.4.1 FPEM coreerreniiiiiiii 170
9.4.2 REE BAKKT BRI A BTG cooeerrremermmeneennienn 170
0,08 BEHE HIIE o5t rnoumsinsins iosans abaiion dinuns smntmn muimmeni smmsmiiseames 171
9.5 A ceereecrereerenreniiii s 172
9,6 HIABLEFEREIR rocommns sommns pumens o cammms sammes comens sswams sswnes apvusa ssmves 174
9.6.1 B AL—TFJE R PL cevereerrrererncensemiiruiiiiiii. 174
0.6.0 M BEEB B connsssmnnnssnnss svssisn uansss trass fasnss ssisns sunses 175
9.6.3 THEF R REEFIZEITEM e 176
9.7 SAW FI/BHALEM MBS HIA JETTR] coeverrmrmmmmmmmmnnreenenaneneens 177
FEHEE O LEEBIAR o 181
10.1  TAEJEHH ocevvererermnrmniiiiii e 182
10.2  AOMIBE ccovrermnreimiiiiiiiii s 182
10.2.1 B MIEFOPIRELE <o oononoraressasnususnoossnsnssosnnesnans 183
10.2.2  fJIARAF eeveenererrn 183
10.2.3 R B ERM B oo 185

10.3 MFE ........................................................................... 187
10.4 L8 i W BR YT JoW Y ovevnomomensusmmmnasmannuasnss sansss ssmnsssnosss 189
B — BN IGE B R TUEE AR - vvvvvvrrrrrrnrrrrnnrirriiineaaan. 192
1.1 JEHHBEREAR - coversvrvarersovese comssnamamen svsvre sorsveswess vupnws yursrss 192
110101 BB HEL B eevevrenrmnrmnraiuntuiiuiiuiiuiieiiittttastasenacesenss 193
11.1.2 B B B eeerereerencnrinrnnininnincucennaes R T R P 194
11.1.3 B F BRI cooverrerrmncmnrnnmmiiiiniiiiinitieitinanee 194
TL.0.4 B MBI o n reoen omomnn somamen somaimnsmsns samsms smemeaogosmss 195



11:1.5 i ARBE JE ovvvereeeeereneriiiiiiiiiiiiiiiie et et ceenes 196

11.2  KIGEEBEEE AR orerererer e 197
11.3 eSS  KIGH B R KGR BE R AR B LA, «oevereereeeeeneeenns 199
11.4 R eeverveceernresnrnrnntatuiiiiiiiiieiiiiiiieiit et 200
11,5 SET0 B 1 KOG H B R T SR GG JE TR - vvvvvmmmmmmmensnnnans 203
B+=% CWA I TIC RIEARBBREES oo, 207
HMFRERA AERHFRIREEIBER v 213
R B ARAEHRIEL IR - cocveerrmrrrrri i 222
MR C (ES) HEBFRUBOBBERBERRI oo 228
BHED ZEEFIZRIE cccoceerererrorenrimttiiiiiiiiiiiiiiiiinisi s 230
A GO R P T T P P T T P P PP PP PP T PP T PEPIPTPR 234



-5 % it

KA R R 2 (Weapons of Mass Destruction, WMD) RI5EE#ERE
ABAMKBEARGT RS . BT ERE, WMD B aiE b2 AV BN
R, ¥ RBERACARKE S, T H2 R —EEREH A RXH
Rt FAREERAZRBEARIGEFROFHNERE. A EFH
RS NRERBE GBS ERNLEENHT. A TEDIRHGT,
B YR E R R AR N BT B R E . B, F2HE
FHBURT ERSR 1 SRR I AR B AR B 5T , A B RE TR 4 BRI 28 R 4

1.1 fE2AARsn e e s

B, AXBAEREYN AR R IUHARME e R, B T AR
H9 B B9 7T DLGE K BE BUR B AIT R BB 4L % B0 ( Chemical Warfare Agents,
CWAs) B ] IREFEHARERBHSL TR HFEL Y. hFrRBSHHE,
BN T RS HIA B R A F e YRR FEE A S T2k
TERRAES o ESR— I F AR (World War I, WWI) 8], A£H7] DL RAIF
TFRMELEHGEFRRGEREZRARG BRI #m,1915 44 422 H,
BELERY E XA HFERRIFHT 5000 ZHEL RN, & WWIH
8], R R B T BB G THEE 100 7 AZLESR , HHFET 10 A, 5
90 71 Ao

1925 SE H N RLER SN L, AZERBREREALERES, HEET
“ERFPEILFEAZEE AENRHEIENARRFENOIES" . &
T , 5 8 [ Bt R R AT BUR MRIBEOT = A B S W BB TE sha {5 7e 4k
AT MW R RSN, EE BT R A TGOS AU AR E
HEH, T ETRNETEZEEHRBATINEN,

FESE KAtk R EIE], B A7 B F A L2 A B A8 R FE R A5E 10
Ao HERRER  UEF BEfA A 200 J7 ALK L) 100t B30 g%
F Ik, X&HERFHUZRSEABHERHGT, Bl —WRLE 2003 4
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8 A4 H,ZEFEAFRI, A1 HERFRLFRAS T #RKIFTFIRECFR
1AL 135 Ao ABEZKIEAKRRES, HEEERFRAFRED
REKYA 2 T AL,

FE R RRBE A2 REBF NPT RIE YL HTT, 1952 4, RKERERK
RIT —FPL G REH U E RO EIERN, R VX, VX B—Fffd
MEAVBHL S Y, RBHE KT C RMAENRN, 5 6 RKEHML, VX 2—
FiigE R BEEARAR( 25°C RN 10. Smg/m®) BFFAMER R, BR VX BEHEFRFA
e, EBOA N RBREKE) CWA, A5 18], 38 258 F ROAE 40 % 70 9 B BN B
B RER T A REE R TR ESEAEA 20 ta 80 AR
MR FRMMEEERMH A, 1988 4, AR R ENANSEENEE
PHSETF R, ERA S TASCL, A2 a8 1 ol gE8 i o 7 R R X F Rt
frf&itio 1995 4, B K E HHlE AR SR REF 2B 10 A0, 5
FTAZb . BHKGITRA, R/ E RN BB EN G
TER.

P BEUER i 2R BRI (CWAs) BEXER T KRBT, 8 TR
FUGEMESMEEFHE R T, ik R E B T % CWAs T v RA
BAEBRNE L. Y EREFFRERN, XEMIRA B TREAMINEEH
G I S BRI GE R P IOHE . S e R A A A R BUIE B
H B B 1 R A T A B, DA TG DD FE B R P B R R AR R R Y R

1.2 fk % 5% 5

X T ARFE# B BB AL RR (CWAs) b RRIBF, BRERT K
RN, AR T HAEREES , WA MR T #7HER. CWAs B
REA T HAE:

(1) mEH;

(2) BE;

(3) AT RMBE;

(4) RESEFEEFAMIAT KB A HOHE BUR & VR, LA BB AROCR ;

(5) ETEH;

(6) XHHEFF2 28 A M it SR A FRAR /N ;

(7) REMEEA R % & BB P RE R 2 B K5

(8) HAEFALIE PP i A kb B 5 o R B A 5

(9) FEBA 5 b7 A A B RO BN, =22 R X LA B B 2] 5



