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Fig. 1 Schematic diagram of standard gas gener-
ator
@® Nitrogen; @ Control valve; @ Molecular sieve
column; @ Rotameter; @ Diffusion cell holder;
® Air bath; (@ Mixing chamber; Scrubber;
® Vent; @9 Gas outlet; Fy, Fy, F3:Gas flow rate
(ml/min)
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Fig. 2 Sampling tube

@ Glass tube; (@ Packing material;
@ Septum plug

® Glass wool;

(4) (B)
<QCarrier gas
® ®

4

> GC column

Fig. 3 Method of sampling (A) and injection (B)

@® Teflon tube; (@ Water bath; @ Sampling tube;
@ Teflon loop; ® Spacer; ® Injection heat block
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Table | Operating conditions of GC

Column DEGS 2wt% on chromosorb G {AW-
HMDS (60~80) mesh}, 1m

Column temperature (60~140)°C, program rate 10°C/min

Carrier gas N3, 60ml/min
Detector FID

Amplifier x10

Chart speed 10 mm/min
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Table 2 Diffusion rate (7) and concentration (Ci) of standard gas
Weight 1
Compound cight loss (mg) 7 (ag/min) Cy (ppb)
1 2 3 4 av cv
Phenol 15.75 15.15 15.75 15.94 15.65 1.60 540 1300~1.8
p-Cresol 6.31 6.19 6.13 6.48 6.28 2.10 218 450~0.6
PEP 3.02 2.91 2.79 3.11 2.9 4.03 103 270~0.3
e 1
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(210 X DEERBA, & o Tladklie L A By A% Auietion
ArdEiE s U 20 BN CEF 4 M) B L CER R RS
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7=DMPyA/ (RTL)In(Py/Py—P) weeeeeeves (2) ! . s ——
T, D koS FIBGER (cm?/min), R (X5 Time, min
{AER (cm? atm/mol K), M 1330k 05T (g/mol ) Fig. 4 Typical chromatogram of standard gas
L ik A OfisiE X (em), A (3i5Eke v OIkEL 1 : Phenol; 2:p-Cresol; 3:PEP
BRI (cm2), T (3 dikik-e A DRI (K), Poddhfike .
ADLE (atm), P 1ZRAFOQE (atm) THS. Table 3 Intra- and inter-day variations of
Table 2 (&7 = / — /v, p-7 LV — AT PEP 0% standard gas concentration
hFER, 4EOEERME, ~0OFHHE @v), LR Phenol p-Cresol PEP
(o), Fflin BEEH Lic 7, ROSK(1) X DS LI fum e T o w e W
» PRIRMBRIM LIs 7, 2 >0 drh T e ) m (%) mp) ()
Cy %if Ute.  IABOEIE OF B ABRE T PEP 7 1 2325 5.9 1414 7.9 8.9 593
Bb ok K49 Th h ERMAEL K X\ S AR 2 2264 408 1330 631 825 4.8
e . et e 3 23.00  4.58 13.57 5.9 8.27  6.47
B LDEL oo T D T et D, KRMEDED ¢ 9306 3.81 1372 4.83  8.49 5.7
X3 ELLTO x H EBERIESHTWDhDEELD 5 23.00  3.89 13.38  4.3¢ 8.33 3.5
4.66 13.62 6.4 8.46  6.27

ns.
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1 : Phenol; 2:p-Cresol; 3:PEP; Sample flow rate :
100 m1/min
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Fig. 6 Calibration curves

1 : Phenol; 2: p-Cresol; 3:PEP; Te:60°C; Sample
flow rate : 100 ml/min
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Fig. 7 Typical chromatogram of phenols in air
of pilot plant area

1 : Phenol; 2: p-Cresol; 3:PEP
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Determination of phenols in atmosphere by
concentration equilibrium sampling-gas chroma-
tography. Yasuo Iwamiva and Takao NisursaiTa
(Research and Development Center, Maruzen Oil
Co., Ltd., 1134-2, Gongendo, Satte-cho, Kitakatsu-
shika-gun, Saitama)

A concentration equilibrium sampling-gas chroma-
tography (CES-GC) was studied to measure the
content of phenols in atmosphere. After the sample
air is drawn through a sampling tube packed with
suitable partition material until the concentration
equilibrium of the measured components between the
gas and liquid phase is reached, the tube is heated
and the expelled concentrated components are intro-
duced to GC. Mixed standard gas consisting of
phenol, p-cresol and p-ethylphenol in ppb order was
prepared using a diffusion cell. As the intra- and
interday variations of the concentration of phenols in
the standard gas checked by GC were both in the
range of 4 to 7% as coefficient of variation, the
standard gas was able to be used for the fundamental
investigation of the CES-GC. The outline of the
procedure was as followed; The standard gas was
drawn through the sampling tube, packed with OV-
17 stationary phase on Chromosorb G, at 60°C and
a flow rate of 100 ml/min for more than 20 min.
After the sampling process, the tube was heated at
200°C in nitrogen flow (60 ml/min), desorbed phenols
were transferred to GC. It was found that repro-
ducibilities of peak arca (W) of phenols in the
chromatograms obtained by the CES-GC, were 5 to
109, in coefficient of variation. The relationships
between W and concentration (C) of standard gas
showed linear plots in the range of 0~400 ppb. The

B AR AT A B
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interference of moisture in air on equilibrium was
found to be negligible. The method was applied to
the determination of phenols in air of pilot plant
area; Phenol, p-cresol and p-ethylphenol were 0~ 30,
0~5 and (45~85) ppb, respectively. Lower limit of
quantitative determination was about 5ppb. This
method is easier to handle and more suitable for field
practice than other methods such as cryogenic one.
(Received May 18, 1978)
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