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The detection performance of a portable aspiration-type ion mobility spectrometer
(ChemProl00, Environics) was investigated with nerve gases, blister agents, blood agents and
related compounds. The vapors of sarin, soman, tabun were recognized as “Nerve (nerve gas)”
after about 10~ 20 s sampling, and the detection limits were below 0.1 mg/m’. The vapors of
mustard gas and lewisite 1 were recognized as “Blister (blister agent)” after about 10~ 20 s sam-
pling, and the detection limits were several mg/m’. The gases of hydrogen cyanide and
cyanogen chloride were not recognized as “Blood (blood agent)”. The vapors of nerve gas sim-
ulants, such as dimethylmethylphosphonate and N,N-dimethylformamide, were recognized as
“Nerve”, and the vapors of blister agent simulants, such as 2-chloroethylethylsulfide, ethanol,
toluence and chloroform, were recognized as “Blister”. The other solvents were recognized as
“Unknown chemical”.
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Fig. 1 The picture of ChemPro100

B2SREIK Eoti LoMERSEBEIhS. RHXT
&, HHROALFECY T4 (IMS) RAK 7DV LDOT
% % ChemProl00 {22WT, {bEHNINT 2 Bmiek %
WL 7= THET 5.
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21 ¥ &

7 4 ¥ ¥ F Environics 'Y ® ChemProl00 i¥, £ X
23 cm, & 10cm, & 55cm, REEERH 800g, NV
71— (REXEBM TS BFELLEE, FEIX communi-
cation port (CEHDOTET ¥ 7 ¥ — & Hek) BREOBETF
EMbZA AR TH S (Fig. 1). BIE (keypad ) % A
T BE, REIE—F SRV (display) #F AIR R}
%Y, AMEEEORAD (inlet, 74 V5 —fF&F v v
THY) PONMERLERHICERE] (11/min) L, &
RN O BUEHRIE (YAm, 80 uCi, 2.96 MBq) THAIX
S A F AR R, IMS O R CTHA R Bk A
A, MM A, R R EAREETEOPER T2 5
P s, {EFER L LTCREBEEINSE LEBHRVERSN,
BHT A4+ —F (LED) ORBRLEEEIBELIDE. 3
AW ET, {L¥H OB (Nerve: fEEH A, Blister: OF
5 A%, Blood: M##A], Unknown chemical: k& iz
WEEY), AL XV (High - Med - Low) % &RT 5.
BN, W53kt 2R LER OB RESMET g,
LWy L, mme— FICERT 2.

22 B %

#1) » (O-sopropyl methylphosphonofluoridate, GB),
V< ¥ (O-pinacolyl methylphosphonofluoridate, GD),
% 7> (0-ethyl N,N-dimethyl phosphoramidocyanidate,
GA), VX (O-ethyl = S-diisopropylaminoethyl =
methylphosphonothiolate), WA % — FA X [bis(2-
chloroethyl)sulfide, HD| R UMWV AH A4 b+ 1 (2-
chlorovinyldichloroarsine, L1) &, # % ¥ % TNO Prins
Maurits Laboratory & D A L7z, 6 qItIZHE CHREZE
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2:3 HADTHH

BRI o1k2E#] (GB, GD, GA, VX, HD, L1, PS)
D n-~NFY VBB % GLY A Ty AR 500 ml Bk 3
== F 7 & JARRIE S (500 ml A A BREUE)
KD, BHLTFSAY—T1IHoMBALERSE, &
T ARABL . BAREOFBY ) ¥ 2KEE 1 ml
P 232 —LICEY, 10154 Ly 2 AT T ARS
AR, FEBISHLTENVEDED 10% BB OkFEA +
YELTHIM) KBHEZ VY —VICMAERL S % L
FBHICLT, 58 (AC) FAZREL 2. RIS, Bum
BEOFBA) Y LAKEEE Y v—VIZEY 101525
AR, HFBRICHLT12EVEUED02MZOF5 3T
KEBEMAERLSSALZLT, HILY T (CK) FA
EREL.

2:4 BRAERR

LZH OBNEERIZ, ChemProl00 AE % HME— FT
R, (LFRTEFT AAD O 500 ml HARPEDH
FHOO% ChemProl00 AARDWE ATNZEDF, 99—
OORBY) Iy Fa—7THEELZFTS RESHE (100
ml %) CTEEMICHLHL (500 ml/min), FILT R
% ChemProl00 WA TIZHEYT L7, BEHRAEERIND L,
ALK 2 DES F IR L. RALA AVES R I RE 1.5
s L7, %72, ChemProl00 BARDWA D 572 K U%E
E7 AN — AL, FEROBRAERZIT- 7.
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Table 1 Detection of chemical warfare agents by ChemPro100 (without filter)
Concentration/ . Response Recove Alarm
Agent mg m -3 Alarm/trial tirEe /s time /| ?’ Class Hazard level
GB 0.02 1/3 25 15 Nerve Low
0.1 1/3 75 5 Nerve Low
2/3 22 24 Unknown chemical Low
0.5 3/3 14~18 17 Nerve Med
5 1/1 11 20 Nerve Med
20 1/3 20 176 Nerve High
1/3 15 51 Blister High
1/3 17 73 Unknown chemical High
GD 0.02 3/3 18~19 9 Nerve Low
0.1 3/3 17~22 18~21 Nerve Low 1/3,Med 2/3
0.5 3/3 10~19 21 ~26 Nerve High
1 3/3 15~17 25~48 Nerve High
5 3/3 16~18 19~36 Nerve Med 2/3, High 1/3
50 3/3 17~19 143 ~212 Nerve High
GA 0.02 1/3 52 15 Nerve Low
0.1 3/3 19~21 16~19 Nerve Low
0.5 3/3 12~34 21~30 Nerve Low 1/3,Med 2/3
1 3/3 18~19 25~ 46 Nerve Med 1/3, High 2/3
10 3/3 6~17 77~159 Nerve Med 1/3, High 2/3
VX 2 1/3 90 7 Nerve Low
29 3/3 14~15 11~13 Nerve Low
20 3/3 19~52 7~86 Nerve Low 2/3,Med 1/3
HD 0.48 0/3 -
1.2 1/3 55 7 Blister Low
2.4 1/3 46 1 Blister Low
6 3/3 17~18 7~15 Blister Low
12 2/3 19~20 19~20 Blister Low
1/3 35 1 Unknown chemical Low
48 3/3 15~21 11~15 Blister Med
120 3/3 17~27 34~171 Unknown chemical Low
L1 0.76 0/3 —
19 1/3 18 8 Blister Low
9.5 3/4 18~19 6~16 Unknown chemical Low2/3,Med 1/3
19 1/6 25 19 Blister Low
5/6 18~37 1~12 Unknown chemical Low
57 3/3 13~22 20~ 27 Blister Low 2/3, Med 1/3
95 3/6 12~16 22 ~136 Blister Low
3/6 19~27 2~16 Unknown chemical Low 2/3,Med 1/3
190 3/3 16~29 4~16 Unknown chemical Low
AC 990 0/1 —
2990 0/1 —
7040 0/2 —
CK 800 0/3 —
1070 1/1 47 31 Nerve Low
3070 1/1 24 19 Nerve Low
5330 1/1 43 25 Nerve Low
7090 1/1 40 18 Nerve Low
PS 83 0/3 —
332 3/3 19~33 1~5 Unknown chemical Low
vapor 1/3 16 Blister Low
1/3 45 1 Unknown chemical Low

a) Heating time for evaporation of agnets in gas container was extended to 3 min inetead of 1 min. b) No alarm was displayed.

FlDOEALH A % ChemProl00 [ZWHB| X & 7234 DM
B% Table 113RT. #RFTATH S GB DRILF A1,
0.5 mg/m’ DBEIZBWTHEHORT | TEHRE 100% T
“Nerve” DEMRMPERINS., GBBEFMETTHICoh
TERRIETL, BEREDOEAIE—E “Unknown
chemical” OEB#HAIFENT:. GD DRALT AL, BMEF L
FTRTOBEBIZBWTTHHEBOWT|IT “Nerve” DEHAS

EBHE 100% TRRENZ. GADRILA A, 0.1 mg/m’
DEDBEZBOTHHPORSIT “Nerve” DBRHIE
HFE 100% TEREN, 0.02mg/m’ DREIZBWTEHR
i 1/3Thosz. VX DRALH A1X, 20 mg/m’® DIRE
BV THEORS|T “Nerve” OB EAE 100%
TFREN, 2mg/m’ DREIC BV CERFIZ 1/3 LK
TUL7%% 500ml FARBRED F 74 ¥ —MmEKH%L 3
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Table 2 Detection of chemical warfare agents by ChemProl00 (with filter)
Concentration/ . Response Recove Alarm
Agent mg m -3 Alarm/trial tirﬁe /s time /! :Y Class Hazard level
GB 0.02 0/1 -
0.1 0/3 —
0.5 3/3 11~15 15~19 Nerve Low
20 3/3 9~12 48 ~ 65 Nerve Med
GD 0.02 0/3 —
0.1 1/3 16 9 Nerve Low
0.5 3/3 10~19 16~18 Nerve Med
1 3/3 14~16 14~23 Nerve Med
5 3/3 9~11 36~ 63 Nerve Low 1/3, Med 2/3
50 3/3 11~23 >300 Nerve Low 2/3, High 1/3
GA 0.02 0/3 —
0.1 0/3 —
0.5 3/3 14~20 15~22 Nerve Low 2/3,Med 1/3
1 3/3 13~19 13~24 Nerve Low 2/3, Med 1/3
10 3/3 11~15 78 ~139 Nerve Med
VX 20 0/3 —
20 1/3 40 1 Unknown chemical Low
HD 0.48 0/1 —
1.2 0/3 —
2.4 0/3 —
6 1/3 30 1 Blister Low
12 ) 2/3 17~18 13 Blister Low
48 3/3 14~16 7~22 Blister Low
120 2/3 12~14 28~33 Blister Med
1/3 14 18 Unknown chemical Low
L1 0.95 0/3 —
1.9 0/5 —
9.5 0/3 —
19 1/3 72 137 Blister Low
57 3/3 19~24 7~39 Blister Low
95 6/6 15~58 19~46 Blister Low

a) No alarm was displayed.

FICERT 5 Z &L ) BHRFEIT 100% 12 EA7 L7

U5 AHITH S HD ODFEALH A1, 6~48 mg/m’ D
BIZBOTTHHEBOREIT “Blister” OBHAEHREITIZ
100% THRRASN/z, KBECIIEHREIT1/3ITETL,
EIBE Tl “Unknown chemical” OERAFNI. L1 D
AL A A%, 57 mg/m5 DBEEIIBWTTHERORE]T
“Blister” DEMAERF 100% TRR SN, BiRE
IR E TIRHZE “Unknown chemical” DZBgrAsHIbI
L, 0.76 mg/m’ DWEIZB W TITEBHRITR S b o 72,

HRA AR AFNCEL T, BEFELRSICD
NC, BHRBEIET 2 ETORMIZEL LY, BHRoflk
LRI EA B H - 7z,

MEHTH 5 AC H AL, BMEF LT RTOREIILB
TERIIEN L o7z, CK A AE, 1000 mg/m’ DL E
DEBEICBOT 20U LOMBHEVER ORI T
“Nerve” OBHRPRRINSZ, ACRUFCKFT AL DB
“Blood” OERIIADOLNL o7,

ZEHATH S PS ORI AL, 332 mg/m’ DIBEICE
WTHEROWS | TEHRFE 100% T “Unknown chemical”
DERVFER SN, BREZOWRT|TIX “Blister” OB

AVEIREK 339, THFRR IR,

3:2 MAODT A NE—%EFLEGEEOHBEN X,
U5 ABIDHBMER
WACID ST R OBERE 7 4 V& —REE LIIRET, M

B ARPS AR OFTALH A % ChemProl00 IZWR5] &
T HEOBAMMER%E Table 2 1IRT. S RUBER 7
AN —%H LI E (Table 1) LHELT, BHiE5]
ESEITREIZITEESCRY, BAEE (fase nega-
tive, unknown chemical & &mR) OEASIZET L. &
L ANVOFERIZ, (CFRIOBRENEL %5122 TEHR
o128, ZFOMEME 74 NT —2A LB AEL L TH
ETIELdh o ,

ST72RT 4 VT —~ORFEDEN & Bbh b Ml H O
EEFNCEAL CIE, AERITEELL.

3-3 {LFHBRADOBRHMER

WAODSLROBEE7 4 V7 — 2 LRET, k%
FIBH D HRIER % ChemProl00 i[ZWEF| X ¥ 72384 O
HMAER % Table 31T Y. MESN X OHER & L THEIZ
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Table 3 Detection of chemical warfare agent simulant vapors by ChemPro100 (without filter)

. Response Recove
Agent Alarm/trial tinlze/s mne/sry Class Hazard level
dimethylmethylphosphonate 3/3 8~11 >300 Nerve Med
trimethylphosphate 3/3 11~15 219~ >300 Nerve Low1/3,Med 2/3
triethylphosphate 2/3 7~8 226~ >30 Nerve Med 1/2, High 1/2
1/3 21 10 Unknown chemical Low
2-chloroethylethylsulfide 2/3 6~22 22~42 Blister Low 1/2, High 1/2
1/3 12 12 Unknown chemical High
1,4-thioxane 1/3 12 19 Blister Low
2/3 14~24 4~8 Unknown chermical Low
1,4-dithiane 1/4 10 10 Blister Low
3/4 13~19 6~11 Unknown chemical Low
2-mercaptoethanol 2/3 10~12 18~23 Blister Low 1/2, High 1/2
1/3 13 16 Unknown chemical Low

Table 4 Detection of organic solvent vapors by ChemPro100 (without filter)

. Response Recove Alarm
Agent Alarm/trial tinPl)e /S time/ sry Class Hazard level

methanol 5/5 11~15 9~23 Unknown chemical Low 2/5, Med 3/5
ethanol 1/4 10 >300 Blister High

3/4 12~13 11~13 Unknown chemical Low 1/3, High 2/3
n-propyl alcohol 3/3 6~12 12~20 Unknown chemical Low2/3,Med 1/3
2-propylalcohol 3/3 13~17 8~10 Unknown chemical Low
n-butanol 3/3 5~13 9~14 Unknown chemical Low 2/3,Med 1/3
isobutylalcohol 3/3 hb~14 8~16 Unknown chemical Low 2/3,Med 1/3
acetone 3/3 11~13 9~11 Unknown chemical Low 1/3,Med 1/3, High 1/3
ethyl acetate 3/3 12 10~13 Unknown chemical Med
diethyl ether 3/3 12~15 9~11 Unknown chemical Low
acetonitrile 3/3 21~68 2~6 Unknown chemical Low
n-hexane 0/3 -2
benzene 1/3 30 13 Blister Low
toluene 2/4 14~19 12~ 2300 Blister Low

2/4 20~48 1~8 Unknown chemical Low
xylene 1/3 12 17 Blister . Low

2/8 11~14 8~11 Unknown chemical Low1/2,Med 1/2
dichloromethane 1/3 74 1 Unknown chemical Low
chloroform 2/3 15~19 6~16 Blister Low 1/2,Med 1/2

1/3 16 6 Unknown chemical Low
acetic acid 3/3 12~20 7~14 Unknown chemical Low
HCl 3/3 13~15 15~28 Unknown chemical Low
ammonia 3/3 7~9 7~37 Unknown chemical High
formaldehyde 3/3 17~45 1~6 Unknown chemical Low
acetaldehyde 3/3 9~12 11~47 Unknown chemical Low 2/3,Med 1/3
diethylamine 3/3 9~12 3~37 Unknown chemical Low 1/3, Med 1/3, High 1/3
triethylamine 3/3 12~13 3~19 Unknown chemical Low
N,N-dimethylformamide 1/3 17 16 Nerve Low

2/3 19~41 1~4 Unknown chemical Low
pyridine 2/3 7~175 1 Unknown chemical Low

a) No alarm was displayed.

Fiv» 51 5 dimethylmethylphosphonate (DMMP) RV >
L&Y @ trimethylphosphate (TMPO), triethylphos-
phate (TEPO) & “Nerve” OEB®AFTREINh, BARIBE
PEVWIEDLDH), BREOEIHREHIFEIIRVWLOT
Ho7:. HD OHEHFITH S 2-chloroethylethylsulfide, HD
DITIRBIEY T 5 1,4thioxane, 1,4-dithiane, BREILE
¥ 2-mercaptoethanol iE, “Blister” Xi& “Unknown
chemical” DFR%ERL 7.

3.4 FRBEOKWHAER

WAODST= R BT 4 W — 2N LRET, AR
B % ChemProl00 ICRFI SR B EORMERE
Table 412 Y. W LAARBEEROERIZ, BB
“Unknown chemical” OE#IREI Nz, =5/ —)v, b
VIY, ks, XYEVIE “Blister” OBHA,
N,N-dimethylformamide i “Nerve” DBEHHPRINEH
ELROOLN. n~"FH X, FOBEKERE 3 TEE]
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EFRIOBRGBAI, BRAER & A RS S h B %
R aTNVERME LTERESRL TS5, 1990 F 5
SRS NGO 72 IMS AR VHIEI ) 7Y — M
DEFE B> TWBEY. IMS RAZBROFHEIZ, ®I|Shi:
ILEFIHBRKIET T LMIBIZE 0 A F L% 2T LA
B R EROBEEA Y (KSFIrF7RA5—LOBEE
%) 2EEL, BEF vy ¥ —HTERENICEY 7 ER
(BEXHcm) WKELN, BHE2DPokFIU 7 MER
(BBL1R200V/cm) 2 ms T ORESITHLR
A4 Y BEE (ion mobility) TBEIL7 777 —A 4~
FL— FTOA F VHRHE TORRM, MEZHELTLY
HloE L BEEZHET ™. £+ VL2 ZTFRT v
wREATA (BE#Y L RILEW), BEY (= bofbdt)
OMHBREIEE L, FERNLBRRBRASTRETHY,
FEMICHDI VNS M THVHRICHIEERLON, B
B R ERYBRMEE B RS Twa"". B,
IR O BB 2 8 T A F iz a o FREZ TR
LB EEINTS®. LiL, IMS DSBS
Bl L, WEREERIIZRAYN D), BHBERAMERIC
BLTULIELITBRNENRZ LY, 3/, {b¥HomT
b4 F bR ZIFIT WS AKI R ML i3 R EE AV
<, FIZHTFED/NDS IMTEHFSE O IMS 7585 13 8
ThY, BROIFEAORMREILX, AT, A
#l, MEAIDIHEZ->TWWaE., Thid, BIFChODRA
FHELHELTEBY, HFRSEVHET R 2 BREC
HECTE, HENTHS. MHEEFRLZ7 L/ BKE
Y (SAW) RIS R EESTENY L idkER o T
DMK E DE A RLR 5.

ARFEERTIE, Environics '™ IMS BRI E12% ChemProl100
oW LEM 2 v CHRAMEREZMEE L 72, KRBT,
IMS BiE1#7 D = 9T Aspiration BLE B L, 14 U BH)
BEZEETAHDIZ, FU 7 MERIZA + A2
OEMENPRLEL LN (ER) % 16 HEHIL, Z201 4>
By — 2 L CHEZ#RNT2D0THEY. #
HOWIREIZ, R IMS BIBHEIZE TH 5 M0 IZDOWTE
OURZRELL, WRFARUOSAFIIIEL < FiRa
Bh, MEFRERIENZVEWVIEEEZBTHEY,

AL T, SAW BUEHI2E JCAD OMERERHE' Y T1T -
TALEH T 2 OB FETH S, LEHO n~"FH 5
WD 500 ml 7 ARMENTORALBIEZ v,
F4 1%, ChemProl00 (2 L TIZEL RILZRS 2o
72 (Table 4). 500 ml & 5 A BREE W TOILEH OWE
BHY, KEE (BBHR01mg/m® UT) ORIT A
DOBERILIIHENICHEEL BbNh b, i, BEREOK

n-\
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W (VX %) BEBRILL TV 2EE8MEd0L &
bbb,

¥ 7, ALFEFZRAFOMEORE (REF) 1TREL
23 IMS BRAER S OB B % BT 5 72012,
WALD ST R UBERE 7 4 V7 — 25 LR R O3 L
LREBTRNERZERLZ. FILEHARELT A%
ChemPro100 OW5 | I MG 3 % EERFFMR' 28R L
72. ChemProl00 {35 [RRICEASRTT S b & IEE I/ES)
LBVOT, BRI AZERTE R, K
EBRTRIATRAEZBRAINIESF L, EEIICH AR
Wl SN2 nE WS BRIEH 2, ROERIBEEOS
WHDTHo/z (Table 1, 2).

TANY =% L7EE (Table 1), M RIIBB
401 mg/m’ DE|ET “Nerve” &, UHAHNIIBBE
¥ mg/m’ DIRET “Blister” & Bk SNz, W{LEH]
BHECEBENIRBEAERBICBYC—-HENE
(*Unknown chemical”) ZR3HEDIRD LNz, —F,
TANVY—%EELTHEL LABEITIE (Table 2),
BHBEIZET L2225, Shid7 1 Vv —Ea~0OWEH
FREBEDLND. BATHMTHICE7 1 Vvy—258EL
TRHBROWEIT & 24— BOBERE B S5 2 5%
V., EBROWMBOMEIZ 7 A VY -2 BEELLEEOR
HERERMTL2H0TH 5.

ILZEROBHACE L TO M LAE A (Table 3),
E#Y) RIEEWIE “Nerve” EEEEIN. V) VEERIL
BWNEA G MALEND LR A L IBIEN L7227 5 A
F—AF 2R L, IMSIZBWT “Nerve” LER#Eh
LIHCHEN T T LAERHELTWEDLEEDbNS.
HD H#ELEWIEIBB LR 50% OEET “Blister” &i%
WmENA, WEEWD A A {bs8h b & HD L gk
KEML2 GRS —AF VBT HODERDNS,
ZEHAN D PS A AL “Blister” LBl Sz,

MmN IZB L Tid (Table 1), RRHKEOBETH 5
MO0 & I, “Blood” DERIIRENT, ACHAKE
o TRELERE Lo/, CKTAIHBEICIBVWT
“Nerve” LRHEZRLA. KEEDOA F 4LIZIX 80
uCi @ *Am 2R ENT W B 9%, BRKRTOHERT 160
uCi Th o, EAEDOHSHIY Fv-OHHIOBEGKLE, &
BER ST RIE QSR T I EH TR TH % 100 uCi % FlE 5
80 uCi # H\WTWwWab. UK, AROMRRE LB L TlS
MIBIZERLTBY, 14 VALEEIMET U msH o ss
RufgLeo722 LA 2 bMb,. %8B, ChemProl00 @
MU (&, A A1 LTk 0.05 mg/m® BAF, HD
123 LCid 0.2 mg/m®, L1 LTI 0.01 mg/m®, AC
WX LT 20 mg/m’ & A5 07 LICERENTNS",

HFBBEOERKICH LTI (Table 4), ZEREDWR
TZDBEIZIESDENDH HH, K¥H “Unknown
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chemical” LIS N7z, FMELT, =¥ /-, MV
Iy, zaukiVh, NNN-FZAFVERIVAT I KRG
PAR L7, BB, MoEE M0, JcAD™, %
FEERABRRI D AP2C™ & B L TRV D TH » /2.
GB, GD, GA, VX, HD, L1, AC¥:TFIZ CK D 1 47
WA B FEIR E L 70 ~ 100 mg/m®, 70~ 100 mg/m®,
200~ 400 mg/m’, 50 mg/m’, 1500 mg/m’, 1200~ 1500
mg/m®, 2000~ 4500 mg/m®, 11000 mg/m’ TH H ",
ChemProl00 ORERAERE XME N X 2 BT 0¥
BOLRE L ) RN OTH Y, BRI S R % B
WTHEBNA L, BT ARTTL AFIOBRIIIHN LT
BEBCTHMEHTE S LERENS.
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