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Abstract

This work focused on the determination of dissolved nitrous oxide (N,0) in water by
Gas Chromatography/Purge & Trap technique, This technique worked by purging nitrous
oxide gas from water with pure nitrogen at 60.0 mL/min for 10.0 minutes. The water vapor
and carbon dioxide were removed by Siliga Gel, Ascarite and Magnesium Perchlorate, the
stripped nitrous oxide was collected on Molecular Sieve-13X (1/6" x 03 m S.5., Molecular
Sieve-13X, 60/80 mesh) in a U-Trap by cooling it at 0 °C with ice. For quantitative analysis,
the trapped fraction in U-Trap was desorbed by heating at 270.0 °C for 1.0 minute, and
connecting the Purge & Trap system to the Gas Chromatograph system (Shimadzu GC-14B
with GBN'I—E]CCII‘OH Capture Detector; ECD) equipped with a 1/6" x 2 m stainless stee! column
packed with Molecular Sieve-5A (1/6" x 2 m S.S., Molecular Sieve-5A, 60/80 mesh). The
optimum flow rate of the carrier gas was 25.0 mE/min, the column and detector were
matntained at 300.0 °C and 3200 OC, respectively,

At optimium conditions no significant interferences was observed either from the
various minerals presented in the synthetic seawater (30.0 part-per-thousand as the highest
salinity of Quter Songkla Lake) or from the memory effect of nitrous oxide gas in the Purge
& Trap system.

The effect of the diffusion of nifrous oxide into the head space volume, was
eliminated by filling the vial after the withdrawal of the sample with the same volume of pure
palm oil. The advantages of this technique are : the high precision, with the relative standard
deviation less than 2.0%; the high sensitivity, with the detection limit of 14 ppby; the wide
linear range, 14 ppbv - 300 ppmv; the analysis time is 16 minutes per 1 sample; no need for

sample preparation and only a low sample volume of 5.0 mL is required.

&)




The Gas Chromatography/Purge & Trap technique was used to analyze the dissolved

nitrous oxide in natural water in Quter Songkla Lake in February and November, 1995 and

the concentration of nitrous oxide were found to be in range of 71.30 - 912.85 ppbv.
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4 0.13 N.D. 0.52 0.26 N.D. 0.80
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Tuiasa 0-1.0
Tulasn 0-0.1
o Tudlon 0-1.0

»
are ~ g w 1
A9 17 UEAITHLANN ﬂ1ﬂﬂ']ﬂuﬁg'ﬂ']ﬁlﬂﬁ‘ﬂﬂﬂhu51’3ﬂ1ﬂﬂlﬂﬁﬂ')ﬂﬂ']qcluﬂgmﬁ'lﬂﬁ\i‘llﬁ'l
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gandy | anwdn DO pH | anwifiu | TDS gungfl

A | (mg/l) (pPV) (ppt) ()
1 5.6 6.00 6.1 33.0 > 20.0 28.2
2 7.5 6.00 72 30.0 > 200 29.4
3 1.3 6.90 7.3 32,0 > 20,0 28.8
4 1.3 2,00 74 23.0 19.10 30.1
5 1.3 7.30 7.3 28,0 > 20,0 29.1
6 2.6 6.10 74 8.0 12.20 29.9
7 1.7 6.95 7.5 13.0 15.70 289
8 10.0 6.70 7.4 6.0 9.20 278
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M 18 taasaiamanoararmaniiveshuinagaiudedlunzmmuaum

aounen ludrafeurigadnion

yafify | aawdn DO pH | Aoy | TDS g1l

(%) (mg/L) (ppt) {pmm) | (“C)
! 10.0 5.10 5.5 1.0 1320 258
2 7.2 5.40 6.3 1.0 1090 25.7
3 1.7 6.70 6.2 1.0 1180 26.2
4 2.0 6.80 7.0 2.0 1260 25.7
5 2.3 3.30 7.0 0 . 240 257
6 2.0 3.30 6.7 0 60 262
7 2.8 4.80 59 2.0 1530 26.0
8 8.0 7.90 62 0 960 26.2
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¢ ' J Ao g - Yy o
a5 19 uemseandsznenmas Jushmeaiiianudy (Salinity) 11U 34.3 dauliu

a4 (Lyman and Fleming, 1940}

yilavounae Wanalusimesa

(hiugen lansu)
NaCl 23.476
MgCl, 4981
Na,SO, 3917
CaCl, 1.102
KCl 0.664
NaHCO, 0.192
KBr 0.096
H,BO, 0.026
Srcl, 0.024
NaF 0.003




f1319 20

arasAnNUEIUNTA-IE (pH) tazAaRY (Salinity) vesamiiiudiodi

AN UTANZGEUAIvAT (Kanatharana, 1992)
aonilifudasdig aamdiunsaaue | anmduE@m hiudi

wjthunzialoy 7.2 03
noNMEaToy 7.2 1.4
AaBIUINEYY 6.2 1.9
thnnasstulse 79 2.7
AANNZANTN 7.3 2.5
1hnnaesdith 6.3 2.2
UHANTDIDUY 6.8 49
thnngyy 7.5 16.5
1hnyo 7.6 18.2
1hnnasgnzin 7.7 8.0
thnnaoanz 1 7.9 21.0
NZY0 8.1 237
hnnaeed1 1 7.9 24.2
Fagassuns 7.9 27.9
thangmenurvm 8.1 29.0
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1 ar . ) ] -1 -1
1319 21 waaemdnlse@ninrsazay (Solubility Coeffient, K, ( x 10" mol  atm )) ¥09

Qs A = .
ufe luniaoon lodngumgluazaimufueian (Weiss, 1980)

quugil Ay (dauuiudau)

(@Iusaiod) | 0 (0 | 20 | 30 | 3 | 35 | 36 | 38 | 40
-1 - - | 5480 | 5.156 | 5.032 | 5.001 | 4971 | 4911 | 4.851
0 5933 | 5.585 | 5.258 | 4.950 | 4.832 | 4.803 | 4.774 | 4717 | 4.660
1 5.691 | 5360 | 5.048 | 4.755 | 4.642 | 4.615 | 4.587 | 4.533 | 4.479
2 5461 | 5147 | 4850 | 4.570 | 4.463 | 4437 | 4410 | 4358 | 4.307
3 4245 | 5245 | 4.662 | 4396 | 4293 | 4268 | 4.243 | 4.193 | 4.144
4 5040 | 4.754 | 4.484 | 4230 | 4.132 | 4.108 | 4.084 | 4.037 | 3.990

. 5 4846 | 4573 | 4315 | 4073 | 3979 | 3.956 | 3.933 | 3.888 | 3.843
6 4.662 | 4401 | 4.156 | 3.923 | 3.834 | 3.812 | 3,790 | 3.747 | 3.704
8 4322 | 4.084 | 3.860 | 3.647 | 3.566 | 3.546 | 2.526 | 3.486 | 3.447
10 4.016 | 3.799 | 3.593 | 3308 | 3.323 | 3.305 | 3.286 | 3.250 | 3.214
12 3741 | 3.541 | 3.352 | 3.172 | 3.103 | 3.086 | 3.070 | 3.036 | 3.003
14 3492 | 3307 | 3.133 | 2.968 | 2.904 | 2.889 | 2.873 | 2.842 | 2.811
16 3.266 | 3.096 | 2.935 | 2.782 | 2.723 | 2.709 | 2.694 | 2.666 | 2.637
18 3.061 | 2.904 | 2754 | 2.613 | 2.558 | 2.545 [ 2.531 | 2.505 | 2.479
20 2875 | 2729 | 2.590 | 2.459 | 2.408 | 2395 | 2.383 | 2.358 | 2334
2 2705 | 2.569 | 2.440 | 2318 | 2.271 | 2250 | 2247 | 2.224 | 2.201
24 2551 | 2.424 | 2303 | 2.189 | 2,145 | 2.134 [ 2,123 | 2,102 | 2.080
26 2400 | 2201 | 2.178 { 2.071 | 2.030 | 2.019 | 2.009 | 1.989 | 1.969
28 2280 | 2,169 | 2.063 | 1.963 | 1.924 | 1.914 | 1.905 { 1.886 | 1.867
30 2161 | 2.057 | 1.958 | 1.863 | 1.827 | 1.818 | 1.809 | 1.791 | 1.773
32 2053 | 1.954 | 1861 | 1771 | 1.737 | 1.728 | 1.720 | 1,703 | 1.686
34 1953 | 1.860 | 1.771 | 1.687 | 1.654 | 1.646 | 1.638 | 1.622 1.607
36 1.861 | 1.773 | 1.689 | 1.609 | 1.578 | 1.570 | 1.563 | 1.548 | 1.533
38 1776 | 1.692 | 1.613 | 1.537 | 1.508 | 1.500 | 1.493 | 1479 | 1.465
40 1.698 | 1.618 | 1.542 | 1.470 | 1.442 | 1.435 | 1.428 | 1415 | 1.401
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