The Japan Society for Analytical Chemistry

766

RK—FARY7—E—X, 2,6->T c ZI)I-p-7 =LV
ZXL NiEE2 AL BELUCESERADERAER
BEZHRICMO B L T a5 B

kil B=*, ik =

(1987 4 6 F 20 H-ZI)

s, BEEEA, MBER S OREEE RSB EEEH RS LY O GC o 72 O JiT a2 b
COWTIFE L 7. KHTREREL, FROK-F AKX Y v — ¥ - XHARHESE (I6cmx4mm i.d., 2,6-
ST 2= Nep-T ==L+ % F, Enka nv Arnhem/# 7 v &8, %4 Tenax-GC, 60/80 2 »
) CRFERME SR SHIEDIZoVT, BEZBLABROZE 4 ORI OWEBRROZEZFIAL TK
~hEEECEYE S E 2 FHIET 2 FRICESVTVE. FERFHTOFAT7 =V, =
Wik AFn, FrFefFrsr7ay, ZHbY=F1, Z@LIYAFLOBBEER (10% HigEz
L L) 1, #hFh 4.5, 25, 28, 450, 600 1 Th -7z, - T, KEZINRIELE O EA
(FrFtFerrsrt72vil) OFETHIHHF ARSI 2712, BHLEKOV ¥ 2 7 -4
YUVEREDREXRBROCREE O £&HKEDO £MIEHESIIICI VT HERLL THIBIETD

5. FlESBRERME, 60 ST TH - 7.

I =
Wiz A, AR, < 78S X o FEFE T
A&, KHEH, O EHE 2 EBERLIOBREME &

S, [REEIEEE L LT OAKD D OERMR /B L T
&, f~EhaEted xuThd BOCEHEETH
BU-0 2D 5h, BAETIZERERS(ESTE)
D4 EORBILE BibkIR, AFrrnnrzy,
Wb 270, by 2 F0) PERFIEED? LD
HESh, eXERKRHEAMSE GC (FPD-GO)
I FhBLOHEEY AEDDRTVS, LAY, &
HERFEAEY CERthr el oFiiiEe 5E
XEDOED TEWEROIBFEELY, REZOBERr 57
bR TS AT % K OBBRERL LEHAEL
Ay IR, FRABRER~NORILZEET
%5 X CHHEIhTHS.

— 7, {7 AP OBALKSE, Arh T E v, BFRIE
B> SRR BRI 1 % BRALAD 3 A gl U C o A A AT 2 S

* (KBS S A R ¢ 390 RERAAKTA
3-1-1

ORI
1690

369-02 5 E WK B AR ARET ¥ 5 <F

Sh, AP EE OFEBINCER LA A OB AL
EINBLZEEDEDBHL DML TLEN, —fic
HEEA X T\ 5 BB A, BT o HIN
THREF] 2RI ShTWw50, SRR cswT
ppm L <A1 ThAH T ENE LR T b IERIEN K%
Tt L 0 LENCIE DN W ERHEEIRE, &
Dk S AkBCHETHE~PHIE LS OME
O SRR IR % WAL 2 BA T SR I\ T
R PO TERE, SEOBROBRLENZH 2
reEffi7e GC/MS B EE2 AW CHEERRH
SRR AEL Y EREELZ LS.

EE DI, KEPoBME=RLy 2 F 10 GC
oW, kT AT v ERAGCAHEBEREEER—-F A
BV —E—X (2,67 = p-T 2=V FF VUL,
Enka nv Arnhem/# 5 v £ 8, FOYCHISETZHE I v A,
pn4 Tenax-GC, LIF Tenax-GC LBERD) # V-5
R B A R LHE LAz, REFEOFRE
FEEMNTEL 400 1 ¥ cERMEFHEMIITRET, 88 B
BlE CRERSEOEIL I L KERE X hBR
TWbZ LI L.

&g, Tenax-GC HH#EFITH\ T 90 EOHERLA
HoOPWERENIHLIC X ) EFEMCHALRTE D,

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

W oZ Emm, M, BUGE:

Wb A 19, Fx7 v 141 K EHEELS
BoflE LTHRE I TW5. Tenax-GC 3, BEH
PHOMLRRENMEL, MEBCER, KOREN F
EAETSL, WG - IBBERIE B CTH B I & DOFF
BEET5.

ZIT, APFRIC R CREN orh~ B R EL A
Y Bl BOAZI R O KR A BR LIcRER, 350 1 omHk
R XoTCT Foe Frod 7 o v ETOE~TH
S EMLITIFSE 41 Tenax-GC 2pHEEE 5
BEEL, SR LAY & SMC KT B PR GE
I, oBRER (—BRICBRBS D 10% B
BRC ST 288 AR E LURIND D, S AURERE
ETREFRTBEIEHE Lic GC oFRHARCHYST5
LT, BRIISARERE, B2k, BE D AREH O
Fofilx M5 52 CRd BEECTHSB) 0% FIAT
LM - THOBOFEE, FE Tsuge BV X b3
Bl & iz, Tenax-GC BT S Albgmok
519, EHHIE AP fs AR ST B, X, A&
hEBERSYD 57 =2 — A, 1 v F—LEOSH
MR KRR IR LA E X IR HITHRA DR TV 5
PRELADCE L QR ECHE IR T, ik,
HEBAARMmEO—BBRE AR, (FEREE, BERABK
ENDIGAIC DWW TR —REIh 2 h ST 55,
RSB ED IR T 5.

2 % L

2.1 KiE, AERVBREE

WE, RELOEHETRIIRSAMERYS LR L0
RV, Tibb, ¥AZw<xbt 571 FPD %
G GC-3APFFpT Bl A m< b 57 (FUs0
AvF IV —2 =B ITG-2A {f &), Insif AREE X
B FLS-1 Ror FLS-3 ZxhZhAviz. Tenax-
GC 3R %1, l6cmXxX4mm i.d. oS4 Ly 7 &
# 5 A#lc Tenax-GC, 60/80 Xy v % FTAL,
HOPULDEREZRL 2P S (50 ml/min) 300 °C < 4
R, FRAEMNCS aM=—Y v 7 ERL L.

2:2 SHEIOBE FHIBMROAXIOIMT 57
DHEAFE

Tenax-GCG  FURHEEE B~ O OBRAE L, B
ARy 7 (v b EZ2EES Mini-VAC PS-05) & 7 % £
— & — (PESNEERTEE Ay A 4 -5 — T-3,11/1
E#E) wER L. BKmEEEA 0.375 I/min T%
st FHEIBECIREBRZECHHA LI v o T — v
— 7 5A 30/60 %, v . FECAHT A (40cmx6mm
id,, AF vV RAfEAHIF L) ZHELTAHBEZ BELE

F-F2ARYV - - AHETLHVCERIEHERLWMILY olRiso B 767

BERVEHA L. WMERXT A2 -2 —TiHzH o, &
12 25 °C TIT o 7o, KIS, k24 L Tenax-GC
HEHREEE N A I e b /S 70F 4 VY —F A4
SAVIBC R L, MikEWoike, SHOK., ¥+ V¥
— W AMBNREL THrLERN D 250 °C T 35
BCREL, 250°C 1 30 PRIRE L THREREE » 2
7wt T 7CEALSN Uic. BRI = &
= (FIEREETRER) BRELTC, <47y ) v
2 (Hamilton #1 10 ul A) % F\ T Tenax-GC A H¥HH
HEEIRIN L CRIBRIC R L 7.
3 R OCEES

3.1 ZETABDOWKRS

EER10e) ¢ix, 2595 TCEP on Shimalite (AW,
DMCS)60/80 # >~ o, 3mx3mmid.,, 35X, 70°
C, N, 50ml/min @ K¢ AP LIc. DIz,
59 FFAP+0.3% HPO, on Shimalite, 5% PPE+
0.1% HZPO, on Shimalite, 209, Apiezon L on C-
545, 6%, DEGS on Chromosorb W-HP XKu* 10%
PEG-20M on Shimalite W % #5F U7 k8, PEG-20M
FROCTCWTh LRI e~ + 75 2% 8.

3.2 EREHESHILDORERR tx (RIFSE
VR) MEEE FHERFH (3FR) oo b

Fig. 1 11, TCEP » 5 aikxkidsr—, “Fi{bo »
Fu, Zhbr 25, —, ZHfbv=F10 tg (Vi)
EMBERTFRBEO D TEY R SETBRK EC T2, F L
b DERLE. EHby =511, Sy 250X
DHEICEy 5B CEEIMESEETH B2, BIFEELER
L L UL AF TERNZ E0D IEMHROW 1T 27
. Fig. logifby =1, by =F 107 1, b
DIEEARE LI — 7 BFETH D EH L LB,

3.3 KEWFHILEVOWATEMIR

Fig. 2 wizfRENHRFENEY OB ABEMBELRL
fe.

HEAE I 20~32ng T HVER A -CHEO -2
Wil & BER, DROIYEROBRBEE S E TR L.
109 WiEE25iE & LeBEREEE, Thth, 47
2V 451, 2Rk AFL 25, FrS5e Fest
=V 281, i b =51 450 1, =FR(Ls 2 1 600
1 Chote. $E-7T, 350 1 OBFEL < — o3l Kk
N ST ET FF e FeFt 7 o VETDOE~H
AR ELA IR I\ T Tenax-GC RpHE4EY
POTFHOMTRECTHD EELLRS.

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

768 BUNSEKI
100}~ ;
E r
-
o ’/
5=
E —
ERUS g
- =
i
- (Me)ZSx
A)
T 1 1 R T T N T N |
S1 S; S; 60 80 100120140 160
S number M. W.
Fig. 1 Plots of tg vs. (R),S; (A) and Vg os. M.
W. of (R),S, (B)
25% TCEP on Shimalite (AW, DMCS), 60/
80 mesh, 3mX3mm i.d., 70°C, FPD, N
50 ml/min for direct injection method
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to0r ‘<§:¥
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Fig. 2 Relationship between recovery of several
sulfur compounds and nitrogen gas volume
(1) passed through Tenax-GC precolumn
(at 25°Q)
DMDS : dimethyl disulfide; THT : tetrahydro-
thiophene; DEDS : diethyl disulfide; DMTS :
dimethyl trisulfide
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Fig. 3 Typical gas chromatogram of dimethyl tri-

sulfide and other sulfur compounds in ex-
haust gas from a corn starch manufacturing
factory

Peak 1: dimethyl disulfide; 2: dimethyl tri-
sulfide 1.2ppb. Sample volume: 1.6 1; N
prepurge volume : 7.51; Tenax-GC pre-
column : 25% TCEP on Shimalite (AW,
DMCS) 60/80 mesh, 3mXxX3mm i.d., 70 °C,
N2z 50 ml/min, FPD

unk.

AL 1 J

1 1 | — L
60 80 120 160 180

Retention time/min

Fig. 4 Typical gas chromatogram of sulfur com-
pounds in regular gasoline (1 ml)

Peak 1 : dimethyl trisulfide; Peak 2: diethyl
trisulfide (tentative) ; unk. : unknown. N2 pre-
purge volume : 240 1; Tenax-GC precolumn :
25% TCEP on Shimalite (AW, DMCS) 60/
80 mesh, 3mXxX3mm i.d., 70°C, N2 50ml/
min, FPD

— 7 (REREEITH 170 T, Fig. 1 o7 e, b XD
WELL) 2B LANERECIEL R T, Rk
R 85 4y, 115 i RemoELR Y — 7 R L.
ChECEY H VY v 17 o B Lay »3E
EXRTWAN, ZEEbd mounCil i BT ds
[ALLR
Fig. 5 12it, iy A 5 1 2#EHELEFK -2 333

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

o B, A, R KT AR ) = — U - AHEST R AV ERIEERS LY o i 48 769
12 3 4 3 4unk. unk. unk. B)
A) 1 B) [] M
5
[ 1 [ L 1 A)
0 20 0 20 40 J
Retention time/min 1l
Fig. 5 Typical gas chromatograms of sulfur com- d——m 55
pounds in town gas (5 1) ) L . . ) B
0 10 20 30 40 50

Chromatogram A) authentic sulfur compounds
each 20ng——Peak 1 : diethyl sulfide; 2:
dimethyl disulfide; 3: diethyl disulfide; 4 :
dimethyl trisulfide. Chromatogram B) town
gas (b I)——Peak 3 : diethyl disulfide; 4:
dimethyl trisulfide (2.3ppb); 5: diethyl tri-
sulfide (tentative) ; unk.: unknown. N2 prepurge
volume : 333 1; Tenax-GC precolumn : 20%
Apiezon L on Celite 545, 3mXxX3mm i.d.,
120 °C, N2 50 ml/min, FPD
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Fig. 6 Typical gas chromatograms of sulfur com-
pounds in normal urine

Chromatogram A) authentic sulfur com-
pounds——Peak 1 : di-z-butyl disulfide (1ng);
2 : B-methylmercaptopropionaldehyde (2 ng):
3: di-n-amyl disulfide (1 ng). Chromatogram
B) fresh urine (36y. male)——200pu]l N2 pre-
purge volume 81. Tenax-GC precolumn : 6%
DEGS on Chromosorb W-HP, 80/100 mesh,
2mX3mm i.d., holding for 1min at 100 °C,
heating the column oven at a rate of 10 °C/min
from 100 to 190 °C, maintaining this tempera-
ture, N2 50 ml/min, FPD, 16X%10
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Adsorption trapping and pre-separation of lower
aliphatic polysulfides in environmental and
biological samples using a precolumn packed
with a porous polymer beads, 2,6-diphenyl-p-
phenylene oxide. Yasuyuki Hosuika, Ninzo Mura-
vama* and Giichi Muro** (*Department of Hygiene,
Shinshu University School of Medicine, 3-1-1, Asahi,
Matsumoto-shi, Nagano 390; **Department of En-
vironmental Engineering, Saitama Institute of Tech-
nology, 1690, Fusaiji, Okabe-machi, Osato-gun, Saita-
ma 369-02)

The pretreatment for GC of lower aliphatic poly-
sulfides was investigated using a Tenax-GGC precolumn
(16 cm x 4 mm i.d., glass, 60/80 mesh). The sample
was directly collected in the Tenax-GC precolumn by
adsorption at room temperature. Then pre-separation
process in the gas phase under nitrogen carrier gas flow
was carried out to eliminate the sulfur compounds with
lower to middle boiling points in the sample that were
condensed on the Tenax-GC adsorbent. The Tenax-
GC precolumn, which collected sample was purged
with nitrogen carrier gas flow of 0.2 to 0.375 l/min at
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25°C. This pre-separation in the gas phase was
necessary for the elimination of the large amounts of
lower to middle boiling sulfur compounds, which
interfered for the determination of the trace amount
of lower aliphatic polysulfides by flame photometric
detector-GC detection. The break through volume
(1024 loss) of several sulfur compounds was as follows:
4.5 1 for thiophene, 25 1 for dimethyl disulfide, 28 1
for tetrahydrothiophene, 450 1 for diethyl disulfide,
600 1 for dimethyl trisulfide, respectively. Therefore,
the lower aliphatic polysulfides were quantitatively

recovered from the Tenax-GC precolumn in the pre-
separation process in the gas phase. The maximum
time for the pre-separation was less than 60 min.

(Received June 20, 1987)

Keyword phrases

lower aliphatic polysulfides in the gas phase; GC;
environmental and biological analyses.
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