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diethyldithiocarbamate (Ag-DDTQC), this base has
preferably used, despite of the low sensitivity. In
this paper, the use of cinchonidine, as 0.19 chloroform
solution containing 0.259% Ag-DDTC, was proposed
from our study on various organic bases, because
of less odor and relatively high sensitivity. The ap-
parent molar extinction coefficient of the colored
species is 1.56 % 10* dm?® mol~* cm~! at 510 nm, which
is higher than that with brucine and is somewhat lower
than that with pyridine. The color developed is
stable at least for an hour at room temperature.
Amounts of arsenic up to 20ug are determined by
measuring the absorbance at 510 nm and by using a
linear calibration curve with good reproducibility, the
coefficient of variation being 2% at 10 pg level. Cin-
chonine can also be used as an alternative base.
(Received Mar. 22, 1979)
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Retention times data using the direct
injection method

(a) 1:benzene, 2: toluene, 3 :ethylbenzene, 4: p-
xylene, §:m-xylene, 6:o-xylene, 7: isopropylben-
zene, 8 :styrene (st), 9 : propylbenzene, 10 : allylben-
zene; (b) 1:2,2-dimethylbutane, 2 : 2-methylpentane
+2, 3-dimethylbutane, 3 :3-methylpentane, 4: hexane,
5 : 2, 4-dimethylpentane, 6 : cyclohexane, 7 : 3-methyl-
hexane+2, 3-dimethylpentane, 8 : 2,2, 4-trimethylpen-
tane+isooctane, 9 : heptane, 10: 2, 4-+2, 5-dimethyl-
hexane, 11 : methylcyclohexane, 12 : 2, 3, 4-trimethyl-
pentane, 13 : 3-methylheptane, 14 : octane, 15 :
nonane, 16 : decane; (c) 1 : methanol, 2 : ethanol,
3 : 2-propanol, 4 : 2-methyl-2-propanol, 5 : 1-pro-
panol, 6 :2-butanol, 7 :2-methyl-2-butanol, 8:2-
methyl-1-propanol, 9 : 1-butanol, 10 : 3-pentanol,
11 : 2-pentanol, 12 : methyl cellosolve, 13 : 3,3-
dimethyl-2-butanol, 14 : 3-methyl-3-pentanol, 15: 2-
methyl-1-butanol, 16 : 3-methyl-1-butanol, 17 : cello-
solve, 18 : 2-methyl-3-pentanol, 19 : 4-methyl-2-
pentanol, 20 : l-pentanol, 21 : 3-hexanol, 22 : 2-
hexanol, 23 : 2-methyl-1-pentanol, 24 : 2-ethyl-1-
butanol, 25 : 2, 2-dimethyl-1-pentanol, 26 : 1-hexanol,
27 : 2-heptanol; (d) 1 : isoprene, 2 : 4-methylpentene-1
+4-methylpentene-2 (cis, trans), 3 : hexene-1+42-
methylpentene-1, 4 : hexene-2 (cis, ¢rans)+2-ethyl-
butene-1, 5: heptene-1+heptene-3, 6 : heptene-2 (cis,
trans), 7:2,4,4-trimethylpentene-1+2, 4, 4-trimethyl-
heptenc-2, 8 : 2-ethylhexene-1, 9 : octene-1, 10:
octene-2, 11 : nonene-4 (cis, trans), 12 : noncne-l,
13 : p-pinene, 14 : decenc-1; (e) 1 :acetaldehyde,
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2 : propionaldehyde, 3 : acetone+isobutyraldehyde+
acrolein, 4 : butyraldehyde, 5 :2-butanone, 5’ :di-
acetyl, 6 : isovaleraldehyde, 7 : 3-methyl-2-butanone,
8 : valeraldehyde+crotonaldehyde + 3, 3-dimethyl-2-bu-
tanone+ 3-pentanone, 9 : 2-pentanone, 10 : 2-methyl-
3-pentanone, 1l : 4-methyl-2-pentanone, 12: 3-
methyl-2-pentanone, 13 : 2, 2-dimethyl-3-pentanone,
14 : capronaldehyde, 15 : 2-hexanone, 16 : cyclo-
pentanone, 17 : 4-methyl-3-pentene-2-on, 18 :
4-methyl-2-hexanone, 19 : 4-heptanone, 20 : 5-
methyl-2-hexanone, 21 : acetylacetone, 22 : 3-
heptanone, 23 : 2-heptanone, 24 : cyclohexanone,
25 : 5-methyl-3-heptanone, 26 : 3-octanone, 27 : 3-
methyl-2-heptanone+ 2, 6-dimethyl-4-heptanone;  (f)
1 : ethyl ether, 2: furan, 3: trimethylene oxide, 4:
2-methylfuran, 5 : butyl ether; (g) 1 : methyl formate,
2 : ethyl formate, 3 : propyl formate+allyl formate,
4 : isobutyl formate, 5 :butyl formate, 6 : iscamyl
formate, 7:amyl formate, 8: hexyl formate; (h)
I : methyl acetate, 2 :vinyl acetate, 3 : ethyl acetate,
4 : isopropyl acetate, 5 : fert-butyl acetate, 6 : propyl
acetate+-allyl acetate, 7 : sec-butyl acetate, 8 : isobutyl
acetate, 9 : tert-amyl acetate, 10 : butyl acetate, 11 :
sec-amyl acetate, 12 : isoamyl acetate, 13 : amyl
acetate; (i) 1 : methyl propionate, 2 : vinyl pro-
pionate, 3 : ethyl propionate, 4 : isopropyl propionate,
5 : propyl propionate, 6 : isobutyl propionate, 7 : butyl
propionate, 8 :isoamyl propionate; (j) 1 : methyl
acrylate, 2 : methyl isobutyrate, 3 : ethyl acrylate,
4 : methyl methacrylate+methyl butyrate, 5 : ethyl
isobutyrate, 6 : isopropyl isobutyrate, 7 :vinyl butyr-
ate, 8 : methyl isovalerate, 9 : ethyl mecthacrylate,
10 : ethyl butyrate, 11 : isopropyl methacrylate,
12 : isopropyl butyrate, 13 : propyl isobutyrate, 14:
methyl valerate, 15 : ethyl isovalerate+ters-butyl
methacrylate, 16 : propyl butyrate, 17 : ethyl valerate,
18 : butyl acrylate, 19 : isobutyl methacrylate, 20 : iso-
butyl butyrate, 21 : methyl hexanoate; (k) 1 :vinyl
chloride, 2 : propyl chloride, 3 : methylene chloride,
4 : 3-chloro-1-butene, 5 : isobutyl chloride+ sec-butyl
chloride+ ethylidene chloride, 6 : I, I, 1-trichloroethane
+butyl chloride+chloroform+ acrylonitrile, 7 : me-
thacrylonitrile, 8 : trans-1-chloro-2-butene, 9:1,2-
dichloroethane, 10 : isoamyl chloride+trichlene+ pro-
pionitrile, 11 : acetonitrile, 12: 1, 2-dichloropropane,
13 : amyl chloride+ crotononitrile, 14 : tetrachloro-
ethylene, 15 : 1, 3-dichloropropane, 16 : 1, 1, 2-trichlo-
roethane, 17 : 1, 1, I, 2-tetrachloroethanc; Apparatus :
Shimadzu Model GC5AP;FFpT; Column conditions :
5% SP-1200+1.75% Bentone 34 on Chromosorb W
(AW, DMCS) 80/100 mesh, 3mx3 mm i.d. glass,
80°C, N, 50 m!/min, FID
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Fig. 2 Recovery percentage of four esters uvs.
alkaline (NaOH) content percentage in
alkaline reaction precolumn
O Represents isobutyl butyrate; @ Represents hexyl
formate; A Represents isobutyl methacrylate,
% Represents methyl hexanoate; The sample gas was
prepared by evaporating each reagents (2pl) in 1 liter
dilution flask occupied with nitrogen gas. The sample
volume injected was 0.5 ml of the each sample gases.

Table 1 Peak area of styrene, 2-heptanone and

cyclohexanone with Tenax-GC, alkaline
plus Tenax-GC precolumns

Styrene 2-Heptanone Cyclohexanone
Tenax-GC only?* 240 mm? 157 132
2% NaOHD 250 152 135
5% NaOH® 240 170 1490
10% NaOH® 240 160 127
20% NaOH® 240 165 127

a) Tenax-GC 60/80 mesh, 16cmxX4mm i.d, glass; b) 2%
NaOH on Shimalite W(AW) 60/80 mesh, 8cmX4mm i.d., glass
plus Tenax-GC 60/80 mesh, 8cmXx4mm id, glass; c¢) 5%
NaOH on Shimalite W(AW) 60/80 mesh, 8cmX4mm i.d., glass
plus Tenax-GC 60/80 mesh, 8cmX4mm id., glass; d) 10%
NaOH on Shimalite W(AW) 60/80 mesh, 8cmxX4 mm i.d., glass
plus Tenax-GC 60/80 mesh, 8cmX4mm id., glass; e) 20%
NaOH on Shimalite W(AW) 60/80 mesh, 8cmX4mm i.d., glass
plus Tenax-GC 60/80 mesh, 8 cmX4mm i.d., glass; The peak
area of cach peaks was estimated with GC sensitivity (16x0.01
V); 102 (xMQ) of FID The sample gas was prepared by
evaporating each reagents (2pl) in 11 dilution flask occupied
with nitrogen The sample volume injected was 0.5ml of the
sample gas.
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Fig. 3 Typical gas chromatograms of styrene

(2), 2-heptanone (1) and cyclohexanone
(3) using Tenax-GC precolumn, and 2, 4-
DNP reaction precolumn

(a) Tenax-GC precolumn (60/80 mesh, 16 cmX4mm
i.d.); (b) 2,4-DNP reaction precolumn (2% 2,4-
DNP on glass beads 30/60 mesh, 6cmx5mm i.d.+
Tenax-GC 60/80 mesh 16cmx4 mm i.d.); The
sample gas was prepared by evaporating each reagents
(2pl) in 1 liter dilution flask occupied with nitrogen.
The sample volume injected was 0.5ml of the each
sample gases. GG conditions are the samc as Fig. 1.
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Gas chromatographic identification of trace
styrene in air using Tenax-GC precolumn.
Yasuyuki HosHika (Aichi Environmental Research
Center, 7-6, Nagare, Tsuji-machi, Kita-ku, Nagoya-
shi, Aichi)

A gas chromatographic identification of trace styrene
in air was investigated using Tenax-GC precolumn
(60/80 mesh, 16 cm x4 mm i.d., glass), alkaline reac-
tion precolumn (109, NaOH on Shimalite W, AW,
60/80 mesh, 8 cmx4mm id., glass plus Tenax-GC
60/80 mesh, 8 cm x4 mm i.d., glass) and 2,4-dinitro-
phenylhydrazine (2,4-DNP) reaction precolumn (29
2,4-DNP on glass beads 30/60 mesh, 6 cm x5 mm i.d.,
glass plus Tenax-GC 60/80 mesh, 16 cm x4 mm i.d.,
glass). The peaks of styrene, isobutyl butyrate, hexyl
formate, isobutyl methacrylate, methyl hexanoate, 2-
heptanone and cyclohexanone overlapped, in the fol-
lowmng analytical gas chromatographic conditions;
stationary phase, SP-1200-+-Bentone 34 (5% +1.759%,);
support, Chromosorb W, AW, DMCS 80/100 mesh;
glass column, 3 mx3 mm id., glass; column temper-
ature, 80°C; carrier gas (nitrogen) flow-rate, 50 ml/min.
The peaks of esters have disappeared completely due
to the formation of the corresponding alcohols and
acids by using the alkaline reaction precolumn, whereas
the peaks of carbonyl compounds have also disappeared
completely using the 2,4-DNP reaction precolumn,
however the styrene passed through quantitatively
these reaction precolumns.

(Received May 14, 1979)
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