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HAIm= 774 =LA+ VLEESHE (GC/CIMS) Ko CIMS 3Bz X v )ik,
ANE =, LBROXVELE T == (PCB) 2KEHE YT LI M ERT5HES B L.
CIMS 3 BETFHEA A V{LERSITIEEIMS) L2 RV BEE, 72 AB AT LR EORGET TR
RENZHET 5 2 EBHEETD -7, EBEWEICIE 22 = — 1 300, 400, 500, 600 0 XEBIREY %
Hv, »55»0% GC/CIMS ATEE NS 20K E -~/ ORMEBEARDBEZDI LA BRI LV — A
1A VIEBRERICIVEERCHOEERXEL ko7, FEOERTIRMEIE GC/CIMS T (10~
50)pg, @E#E CIMS 3T (1~5)pg TH -7.. PCB k[ D 2% x y-BHC, p,p'-DDE, 35+ 4
Ve BATV I vinERwThero PCB BRIEYIC 2% MitowBEr 52 58BET, LETLDC

NZHET D ENRTE.

]

L 2

AV €7 2= (PCB) OTBEIX BEETHE

HiHeR (ECD) wisnrAazr~ 2357 4 — (GO
X o TirbhTwa~3, ZokfEgTtit PCB o GC
-7 b B D BRIERREE, 72 AB=AT L
ED REYMEE B O U SHRE To o, —i%
CTANAVDRE YV DN IDHI T A TIn= b IS
T 4=y X7 2= U ASEET R Y AR
AEACLD hFar2e=r P57 40— KED 7D —
VT oy 7T EMEREC LEL L, XEEFD L BRY
B Lis e b3 e R 235, EEE
i34 PCB L LT RDZONEH THBH, LOFIE
bHAESTHHYEHREY & & O BERBTREILAHD
ECD colE k& 52+ GC v—7yHE
PRI Tetcdd BEINLY KEVWE B2z bhS., —
Fi, 7V —v7T y FTEAFEOIDTEIREIFA TS LD
B0, A X AR LoD EEfo PCB o
GC Dz — v BIER DLW Hafhbe s b—
BLionwz &9, RO PCB om#En&baHmic L - T
BIAZENDBAC L > TIBER SRS LIONT
FEH 7 a2k Hvic GC RFRsv= L 2T 7HEY
B (GC/MS) L FA IR T 5090078, FEH 5
ATHER DN AT TULS BIERBEHETH S C

-1

* ORRIEACE TR ¢ BTN R B T R SR JEET 3-3-1
*ORE OIBEEBETLE ) REIE  KREAES
PEER HR AT B - A 229

& GC/MS oy, HEROBTFEHRIC L% 1+ vk
(ED) sCik7 572 v E=20%E HBTh D~
A7 Z7AVNI7T7 40— (MF) X% BFEEHT &
DEFIBLAARATRE T, BIEFOE L WS iz g T
BB, TR LA A vk Q) i T hdEE A
<7 by BN IE L) BT, HHREW D L E i H
BE—- 7 NFETHOT L ) BIRMRHENTTRETH S
EEZLRSL. ChCELCIBCRELH D0, B
BRERO, #EERERORELXRI L LTEh, X
EHEOHEOBRT L EIATTHT, EbicEs DR
BedBtsz sxBEEThHD. L2 TEED 17 PCB
BARTOERERILYEES EMECRD TEER L L,
N x DR EopEy oL, GC/CIMS %
Bt GC L@s B L Ui\ B CIMS @b
WSRO IR L A g LiE R b & & R 4 PCB
DEBEFEXFET L.

2 LR Gk

2.1 =¥, =R, R

20201 E PCB ZE ek B B R « Bk
MR (ME 9% DL, XE75 7 718 2~%
GUICIERR L A 2 r TEMERERER (10ng/ul) %
i EEY~AEEILY (BUF 2-Cl~6-Cl /& & & 5 50)
o T & & (1~9) FEEH V7o,

PCB fE¥Eif it © S{b:% PCB ¥R /7 % 7 » —
4 300 (KC-300), 400 (KC-400), 500 (KC-500),
600 (KC-600) % 150mg % ~F% 4% v 10 ml (274 #F
(£ PCB & LT60pg/pl) L7, BDEZSTT~FH
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VTHRLA. ZOBBOBRILYITLoaE T 3-3-1
WL FBIc L hEE L.

R, TXNAVERT AT OVEBEEE W 0 AL SRR B
BREFER [ME (97~99.9)%, HigEER 11 &,
BBY vR4ME, HEERY KL (28), Vercicol
Chemical Co. #&UfZ#e (% (96.7~100)%, 5 &},

STMEEREES (1 8) oBERUEKERRILEGY,
FRUERREER D 7 # L BE= 257 4 ($iiE 99.59% L)
L, 48) 0% 10mg Zxrhrh 10ml ©~F 4 iz
BRRL, VEZKULTEA D VIEFRLALo2H
7.

FOMDORE : ~F F Vv ITMEMEUR T EEAGH
150: %@fmw:ﬁ ;ﬁﬁ@ﬁﬁﬁbﬁmﬁﬁ*#ﬁuu%ﬁﬁ\/‘f:-

212 REB|WRI|ESH BRI EHEELR 2
FAFE=y v (KD) BHEEE, KESBEIU X
2l KM RFAfEy = —H — 2 FH i,

2.1.3 %3 Finnigan %% GC/MS 3300E () i
E,M%Eiﬁ@mklmem,4ﬁ/%HEIRH

CI HzBv, CI ofs, R A&y (i
9&%%,%$%I¥§)%mut.xMF@W”me
FrVEANDLEAF vEEE® (MID) 2Hwvwiz. # A

IR TT 4 —DEORBICELS A 4 v ERMREE
(TID), xR ABLHE 7 L — & 1+ v (LR H 2 (FID),
ECD ZzHw7:. GC » 7 AltixETAH 7 A1E 1.59%
OV-17, 4 » 5 212 OV-101 v 7-. XEE CIMS
BEOBEIIGC 17 AR VITHFAE - AR T &5
DK T AEE AT,

2.2 ERBRE

2:2¢1 FTAE  JEEFS 7 E DA cEREL Bl
MAKDOFECIE, o 500ml #H5Hk-=HcEEb, 7
Fv2ml &Nz, ~F+ v 25ml T2[E, 10 HRHE
&5 LM, KD BiEsc p 1ml CifEL, AER
Ftessn. XEEliz, & x d¥BHoL-ilkh FlzE-sS
&2 =D 3g, FEOESIT 10g M7 5 A2

BRH, LB, A bEIFVILER

SBIC LD FVEE 7 2= LDEER 81

WARIN KBS 0% £-= % 2 — %W 50ml %
Z, BRAEGRE T TR BT LR R W
B s, £ 50 °C s, ~*+ v 50ml Zinx T
HRETHHAL, HERIC~Fv-=x/, -1 (1:
) Ba¥ 20ml ZHAWTiviAs, K 25ml 2hnx T
BHHML IRV EES. KBE ook L~
F v 0ml 2hnz THiH, ZOE(FR I 2 @D &
L, BO~FH vBLEbES, ZhE~FH+VThD
P UodEed Lick 100ml ¢ 3 EIge 48 KGR - + Y
4 10g THiIASK, KD REemc ko 1ml i@,
WEFK & T 5.

202¢2 J|F  Table 11z GC Rt CIMS X/
HESEHZRT. GC/CIMS gofficit EFERMER
B (1~5)pl #=Af2rnv) voTEBCEAL, %
BHEIWCEEREREO~AT7 S 72 v P77 5%
BT5 TRERDRATZ I VAV ST AT LI E—
7R EOME RS THEER YO - 7B L LIERL
TBRERC LYV EEMERD L. ZEFRIEWOEREED
b4 PCB X HHIT5. XiE# CIMS LoBe
IR A LRERRR, WEWCHEALT=AT7 S5 72
V77 aw GEETLEN, GC HEY Thinh0 T4
BEBEI LRI RO —-27%40, ZOC—-7EEIND
BEHRC I VERED S L CEEEERD, ThboF
b4 PCB EXE T 5.

B PCB BHERYE {(0.05~1.5)ng/pl} 1 pl %
LR TEHBCEALTYAY S /A Y N 7T 8%
REL, SEREHTLCHAR (pg) LE—27FI &
DRI A ERT 5.

Table 1 Experimental conditions for GC and CIMS

Column { Packed : 1.5 % Silicone OV-17 on Chromosorb WAW-DMCS, 80/100 mesh, 2mm i.d.X1.5m

Capillary : Silicone OV-101, 0.3 mm i.d.X20m
[ ~ o °
Temperature { S:c_)]leli:l::— %(5)80(] (OV-17), (180~250)°C, 4°C/min (OV-101)
GC - GGC/CIMS : CH, (2.1kg/cm?)

Carrier gas { GC/FID : He (2.0'kg/cm?)
Temperature : 250 °C

FID Hj; pressure : 0.3 kg/cm?
Ajr pressure : 1.4 kg/cm?
Pressure : 1.0 Torr

Ton source { Temperature : ~80 °C

Electron

accelerating 120 V
voltage
CIMS Reagent gas CH4

m/z for MF 1-Cl1 2-C1 3-Cl1 4-Cl 5-C1 6-Cl 7-Cl 8-Cl 9-Cl1
m/z 189 223 257 293 325 361 395 431 465
Tonic 1) 1) 1) 2) 1) 2) 2) 3) 3)

form?t

t 1) MH?*, protonated molecule containing 33Cl only;
MH?*, protonated molecule containing two 37Cl atom

2) 37C1;-MH*, protonated molecule containing a 37Cl atom;

3) 37Cl,-
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CI 1= X 3 PCB(2-Cl~6-Cl) 0EEALZ F A%
Fig. 1 (a) &iR3. KEREHE SERMED RIS
BEHAMTOEIIZEAL L, WThbEffity 57
AVEFE—Z7BEALRS YT 1Ay MHY* &
FORMARD v — 7 BEEFNCER, £z v bBELS
RiA A v CHg*, CiHs* 2ffnLz (M+GHs) +,
M+CeHy) * Lz DRPfED E— 27 b3t U,
fhoERL O T LR TH H, MHY it X DlH
frfko v — 7 2 FIfl LT PCB &R = & DFEHR
RBHN BN ERCTE 5L Exbhb. T
Table 1 ©RLE L5 &E#ELo MF 0B EEE

(a) CI(CHy)

MH+
6-Cl 359
i
5-Cl MH*
325
. .
4-Cl

MH+
291
LI.I AL
MH+
257
uj IA.
MH*
223
L

m/ z 250

3-Cl

2-Cl

300 350 400

(b) EI
6-Cl

5-Cl M+
ul 324
L I ™
4-Cl M+
h 290
b \ m

M* 3-Cl
l 256
L , '
M* 2-Cl
222
L T
m/z 200 250 300 350
Fig. 1 Mass spectra of PCBs

* AT TIE M i3 ¥Cl 022 &L HTEET IO
E¥5.

KAGAKU Vol. 32 (1983)

¥ ohbrz Ay, 5-Cl Ptk e— 7 OEER,
5-Cl 133LFHED BB D Do m/z 325 oe—7r L
L. Fig. 2 (a) % PCB FEBFRYThOLOHEE
KCHIE Licv A7 5 72V 754 T, GC TIRE
e BRI DO NEDART DI B AT, TOHEKTIE
H—DEFH WD AT T/ AV L 75 218D
ZENTER. %k, (MH-HChH* ROZoRAED
T AV AT VYBIEEChTNEn b U, &
DA F T X HEHFS ED I ER T 5
FeThd 1% UTFTh-re.

GC(TIM) (a) CI{CHy)

(m/z 326)

(m/z292) X2

I 3-Cl (m/z256) X1
2-Cl (m/z222) X2
0 5 10 15 20 25 30
Time, min
GC(TIM)

(m/z361) X10
(m/z325) X10

4-Cl

(m/z293) X1

3-Cl (m/z257) X1

2-Cl (m/z223) X1

0 5 10 15 20 25 30
Time, min

Fig. 2 Total ion chromatogram and mass frag-
mentograms of standard PCBs (KC-300 :
-400 : -500 : -600=1:1:1:1) by GG/
MS

Experimental conditions : See Table 1

Thicxf LT EI st X5 BEEAR2 b (BFInE
B|EE T0V) 1z Fig. 1 (b) ©RTI3CKEFR DL
LHF 14 v M* 220 Fffk o€ — 270t M-
)+ D75 72— 2HBTHDT, HTFAA
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Vi E ) EkoEHRIEHDOT 5y A v -2 DERBK
E—FKL, chboEEH T MF 217584, Fig.
2 (b)) w3 XyERo ERELYS SFEhic~
AT S IAY YIS ADRELIERPBREIIEETH -
7z,

ko X sic CI g3 PCB oMHEiy o L ok
CHSTFEETHD, BEN 7 22T TELLET
SEENBERT O L EC ENE S OERICTE S Z
EDGh 5T,

32 HEHHROEE

3621 BME, FRIEFRRILEW, 72 NVBTITILER
GC BT, BEUNSOFEIERREEY, 7 £
W= AT VD GC v¥— 27 PCB LERLLDH L
NLDTEEE T D2UNEN DY, —RTH T A7 =
FSS5T -, HRI e 257 4 =B BT
{LE2FRTAHBRE R EP VBT WA, RETILZ
OB HETHFERERTT 50T, EHLIIAERD
BREFEREEYE o0 7N — T, FiELEE
i PCB 335 BEH >\ T HEY BRifL, #%E
BEEASNZ MV EDE— 2 DERH ) OEELBRL
7z, BiFZD 7 — 7k r-BHG, p, p'-DDT, p, p'-DDE,
p, p'-DDD, »xv, 7AFY v, =V )V, Fu
WEV YV, AFNRAF5FFV, RFFFV, XAT 2/
v, =F4 v (GEEFEREKSEE, A vREEK4
&) oft 1287T, #H a, f-Rv =y, SV
TEVANLNT 2 — b, a-, 7T @ NTV, a-, y-7 v
Fu4—=v, *vzrsur=}trXv£v (PCNB), 7/ rn
rxr=/(TPN), 7454 F, ~FH /e vEy
(HCB), v+ 7rADi 12 fiThHs. X7 x 1A
A {72 1By S (DBP), 7ar@gvons
0 (BBP), 7 x4+ 7+ (DOP), 721y
~% v, (DHP)} 4 #3 PCB L33 5841\ T
BB L, ETLHAORFL Table 2 ok
b, Table 2 o> T EIL GC 7 5 2 (1.5 25 OV-
17, 1.5m) T3 PCB D\ F i D Bphfhk & BED AEE
EThHbHT xR L, BETREDOHEHEL PCB ©
REFICYD <= AT 5 7 AV I FADE— 7 FHEIDF
CRIETEEER % TRLIELDTHSD. X () W
B CIMS (i CHIE Lo B DR TH 5. B CIMS
Bz 528 GC/CIMS Bz R THEEOEIEN 00K
Eoleh, TAFY vEERE, WThoikTtbB Y%
UFTcoh b RBERF LT L0 0 b DRIME Y
TALENINT EN ot TAFY vk -Gl
KELGELLD, m/z 329 RV MF @ Xbbhb

R, R, MR LA+ v LEESNIEC IR VEEE 7T == LOER 83

Table 2 Influence of pesticides and phthalic acid
ester on the peak height of PCBs in
GC/CIMS and direct-CIMS (%)

2-Clt 3-Cl 4-Cl 5-Cl1 6-Cl
m/z 223 257 293 325 361
7-BHC —t(1) 21(3) — (1) — (=) — (=

b p’-DDD - == == T A

b, p’-DDE — (=) — ) — =) M) 2(3)

p,p'-DDT ) - =) =)

Kelthane — (=) = (1) =) — (1) — (=

Aldrin — (=) 20(2) 7@ —(2) — ()

Endrin — () — () — (=) 1M(2) 1)

Dieldrin — (=) —(2) — (=) IM(2) —H(=

Methyl parathion — (=) —1(—) —f(—) — (=) — ()

Parathion — (=) — () 2(2) — () — (=)
Diazinon — (=) H(5) — (=) — (=) — (=
Lthion — () =) — > == —t=>
DBP — (=) — =) 1= =) ==
BBP — (=) — =) — (= — =) —F=>
DOP - (=) — =) — = == 1=
DHP — (=) — ) — = =) —t=)

( ) : By direct-CIMS; ¥ : Overlapped with a PCB peak in GC;
— : Not detected or less than 1 %

NUDHEORE S HFHIETHZ ENTEL. L,
COBIEIBBMUSNGEAE R BILLTT s Y v
AL DT REIIIT LAY BE XL Erbh
%, Ik, Zhbofedgiix 7-C1 P kiconwTing
BN ot N2 7N — 7 OBEBERRLE
Pix, FOBEAXZ A Table 1 RLK
m/z A =2 e B U VB L., SEER
A¥to$E, Table 2C 1% M EHETHEEOFE
DA EITE 4 B E SR {r-BHC(219), p, p'-DDE

(319), 7 ¥y v (829), =viyv (345, F,4
Y v (345), o+ v (292), 1472 v (305)}
D MF L Z0RERHEC L -T2 ENTE, N
B ARCIIIER T %, EL godgs 3-1 Tl X 5
i PCB MHEOFE L TEEREDEEL CI 3 X
hREVWDT GC ERER, & O U iR IERTT
oy MNITEREYRCTHIERITS ok L 50
b EBbhs.

3022 HEERLE Nz —, ALV FAMKROS—
Ak h T h JIERkF 2%,
HELTHERIL, 740 ) R X 5108 % b
%éj L7ghy oo,

20 ppm, 200 ppm

3.3 PCB BARATOEEZ/LHOS AT BR
@

3.3.1 PCBEARAHDOEERILWDOSRAE
Cairns 1% CI ¥oHs, F UHFMaH> PCB 5
PEARIT O JIEREED %125 E D Tus & LTV 529,
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Fig. 3 Gas chromatogram of standard PCBs (KC-300: -400: -500: -600=1:1:1:1) by FID
using capillary column

Experimental conditions : See Table 1; Figures denote mono-, di-, tri-, «--+-+, nona-chlorinate, respectively.
AFEBRIC I hIEEROR L AEFEYEILL B A A, Table 3 Relative sensitivities of FID for PCBs
EUUE TR ED D o Tc. L ORDEETIRIEL Y Compound Rel. Seno T
EBEXE D =D L TOEFRC X 2 REEAE 2-Cl (4,4'-) ) 1.0¢
BHENBH BN, THIIRAREIEL, X+ ¥ TRY - g:;:;j’-;,_) o
Bl EFEx bha, —J, FID CRREErd 4-Cl (2,3,27,5'-) 1.00
bhHA, TNTO PCB FERIYH TSR UREY zgi Eg:i:g;i?_) gg;
Hot ZL1LNWDBDT, Th¥ EENDLIDIC EED 4-Cl (2,4,27,5'-) 1.02
PCB RM:AMAERK [ pl 2B CREFLY O AR 1ggﬁ;g3 103
EAEENTER, Table 3 Cind X 5 IC&EEZIT £10 5-Cl (2,3,4,2,5'-) 0.97
% PP, oMz (RSD) 1 4.0% (n=11) 6-Cl 2.4,6,27, 47,67 106
VC‘ZE")?\:- 7C :T%%?] 5 A%fﬁﬁ‘/‘, %E}Eﬁ PCB %fﬁ t Ratio of the area of each peak to the mean area of all peaks

BWROHWAIR= 75 ADHEEC— 7 DIRBEH O L Table 4 G f 1-~9-Cl PCB dard
CIMS %1z P - = able ontents ot 1-~9- 1in standar

D HIC L > TT, R &DﬁiEm FID PCBst by GOC-FID using capillary

CXoTExED -7 HENHLRD, EEFKDOEBERE column

R4, Fig. 3 WEEH 5 22 AW FID Dy 22

Compound Content (%) Compound Content (%)
RYbrT7 %ﬁi‘? % e 7J:® ﬁibi GC/CIMS 1-Cl 0.04 ‘ 6-Cl 16.3

T X o TRDI FEFHOBEETHSH., 97 £—7 2-Cl 5.4 7-Cl 11.0
CAHELTR, D5 BERM ORI S PCB M- o - oo o
TWwWhE—2ik 14 3y, ottt GC/CIMS 3 5-Cl 19.4

CIBZREARULLOELT MF X5 -7 BRI T KG-300:-400 : -500 : -600=1:1:1:1

Ko THABRSS Lic. ZOFERIC X hR7- PCB fExE

Bk (KCG-300~600 oFEBEEY) OFERILYZ & 3.3.2 & PCB EMEEEK ¥ ~F 4 v T HFR
DERE (%) % Table 4 wRrd., coFBROFHML L, GC/CIMS i S FBREY T Lo v — 7 F &
RSD 28 29 (n=4) Th -7 DMZE KD THREREZIER L. Fig. 4 1€ 2-,3-,4-Cl
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Table 5 Determination of PCBs in synthetic samples
PCB (pg)® Total
Sample®? Method?? —~ R —- recovery
2-Cl1 3-ClI 4-Cl 5-Cl1 6-Cl1 Total (%)
PCB added 180 180 180 180 180 900
Sample 1 Found (1) 183 189 998 (195) 184 182 966 (933) 107 (104)
un (2) 184 (182) 204 (179) 232 (183) 182 (170) 183 (176) 983 (890) 109 (99)
i (1) 181 186 220 (188) 182 183 952 (920) 106 (102)
Sample 1T Found { (2) 178 (176) 189 (166) 226 (178) 176 (164) 180 (175) 949 (859) 105 (95)
PCB added 28 286 488 143 47 992
Sample 111 Found () 30 270 470 151 43 964 97
ounc (2) 31 276 481 138 41 967 97

a) Sample I : Solution containing each 1.8 pg of 2-Cl~6-Cl PCBs and 12 pesticides and 4 phthalic acid ester (shown in Table 3), in

10 ml of hexane, Sample II : Solution containing 1 ml of Sample I in 500 ml of water,
£g) and butter (2g) in 10 ml of hexane, each chlorinate contents in KCG-400 were determined by GC-FID (see 3-3-1);

Sample III: Solution containing KGC-400 (10
b) (1) : GC/

CIMS, (2) : Direct-CIMS; ¢) Correction value for interfere caused by pesticides. Interferc at 4-Cl in GG/CIMS was caused by aldrin.

OREBEMOFZRT. EHEED X S HFHML RSD 3.4
% (n=3) T, XBHTEIL S/N=2 T (10~50)pg T
Hote. EE CIMS EoBargEFEEHI LA
Dv—7 &l Fig. 4 12 3-Cl OBREHROPIZ L
ey, GC/CIMS kb L UHB#: 124D RSD 5.6
% (n=3) TE— 71§ coBHTERIZEL (1~5)pg
TH -1

100} al

- d) 2-Cli

£ 3-Cl b)

2 3-C1

<

= e
'§ 4-C1
= 50F

=

L

=

e

5

[a5)

0 L 1 I i 1
0 200 400 600

Amount, pg
Fig. 4 Calibration curves of PCBs

a), b), ©) : By GC/CIMS; d) : By direct- CIMS

3¢ BRERHRURBHEOER

3.4.1 BEEK PCB RMEBBEEERKR KO
FWHELT 321 TELEFlO 7V FDHEIE 12
BE, 72/1B=2A7 1 4 EHYERECHE 1.8pg, 10
ml O~F4 v T FRLU AR (% 180pg/pl), %
@ 1ml %7k 500 ml ¥R U308} (D) ieo\uT 2-2-1
DEIERTT -7 b DR KC-400, 10pg »ILEEME &
LTAz— 2g % 10ml o~F4 /i BELE AR
(IIT) (4 PCB EX LT Ing/pl, BEHRIEHZT L0H
BT 331 @ Lok FiEc GC-FID = X b £

72) wonT 2-2-1 OBfFRITok EBASR 1pl). o
hbofEE%Y Table 5 wiRd. HbBEKCIZEED
FIEZ T b D% () RIRLE. ARILRE T
F#%, FEFEHOEEMEIFEMET 9% UNT %
L, 4 PCB oEy&iz GC/CIMS T (97~104) %,
EiE CIMS 35T (95~99)% Thote. X, Zhbo
R £ B3 PCB LEERILTWTH L0 B
ERK 10 4 BET, BHCX > UM fEILE S
L7t ERR LT 5.

3402 SRREEE  EEREBIE LTIK, Az -,
HEECOWT 2.2 12X ) FERMYZ L ERET-
7o, BIERBIOEAEIL (1~3)pl & LA X, 1EE<
DTk GC-ECD (JIS &) @ X 3 E&(E & D % 17
>t F5BL Table 6 iR$T LB D TRREE BBy
h—RLIENE LR ok, BEET5EKCO»
TRHbH LD BRI LcE A, PCB Lo EEND
Py T O THERCRIEIL LT 7.

Table 6 Determination of PCBs in river water,
butter, and soil
PCB found (ppb) Total
Sample  Method®? PCB
2-Cl 3-ClI 4-Cl 5-Cl 6-Cl (ppb)
(a) {€1) 0.05 0.06, 0.1l 0.05, 0.0l 0.30,
Water (2) 0.05; 0.06¢ 0.10s 0.05; 0.0l 0.29,
(B) (2) 0.04) 0.035 0.02; 0.025 0.00g 0.134
(a) {€1) =t 8.0 137 3.7 —t  25.4
Butter 4.021(2) 1.3 87 12,7 3.3 0.7 26.7
Y NB) (2) 1.0 17.0 17.3 4.0 —tt 39.3
) (2) —ft 8.3 6.0 2.0 ~—tt 16.3
ECD 474
(A) (1) 69 61 208 162 12 512
Soil (2) 71 65 210 169 8 523
ot ECD 611
(B) {(1) 52 65 342 153 33 645
(2) 53 68 338 156 32 647

a) (1) : GG/CIMS, (2) : Direct-CIMS;
Tt Less than 0.5 ppb

GC/CIMS #: R oijtisE CIMS

+

=i
[I1=]
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BT LR, ROBERXE .

1) FEMEOBENEBD TR, hTFAZr<
757 4 =T EORNELYE L HRILToZ &0 TE
7.

2) PCB BAEEWECOWT, BEH»5 A CTHBEL
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A simple and rapid method for determination of
PCBs in river water, butter, and soil has been deve-
loped utilizing gas chromatography-chemical ionization
mass spectrometry (GC/CIMS) or direct chemical
ionization mass spectrometry (direct-CIMS).  The
procedure is as follows. Pretreatment: [river water]
25 ml of acetone are added to 500 ml of a sample,
and the solution is extracted with two 25 ml portions
of hexane; [butter or soil] 3 g of butter or 10 g of
soil are heated in 50 ml of a 1 N-KOH ethanolic
solution under reflux for 1 h, and 50 ml of hexane is
added. The mixture is transferred into a separatory
funnel with 20 ml of hexane-ethanol (1 : 1), and washed
with 25 ml of water. Each hexane extract is con-
centrated to about 1 ml with a Kuderna-Danish (KD)
concentrator. Measurement : 1yl to 5 pl of the con-
centrated solution is introduced into a Finnigan 3300E
GC/QMS instrument equipped with a 1.5 mx2 mm
i. d. glass column packed with 1.52 OV-17(GC/
CIMS) or a 0.5 m glass tube packed with glass beads
(direct-CIMS). Methane is used as both a carrier
and a reagent gas. The mass fragmentograms are
recorded by monitoring specific peaks due to MHH+,
which are m/z 189, 223, 257, 293, 325, 361, 395, 431,
and 465 for mono-, di-, tri-, tetra—, penta-, hexa-,
hepta-, octa-, and nona-chlorinated compounds, re-
spectively. A mixture of equal amounts of Kanechlor
(KC-)300, 400, 500, 600 is used as a calibration stand-
ard. The content of each chlorinated compound
in this mixture was accurately determined by FID
after identification by the GC/CIMS using a 20 m
capillary column of OV-101. Because of high selec-
tivity of the proposed method, satisfactory results for
each chlorinate were obtained without preseparation
of pesticides and phthalic acid esters. Determination
limits for GC/CIMS and direct-CIMS were 10 pg to
50 pg with relative standard deviation of about 3 %,
and 1 pg to 5 pg with about 6 9. The direct-CIMS
was especially suitable for samples containing less
pesticides. (Received Sept. 27, 1982)
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