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Establishment of quantitative and semi quantitative anylysis methods
for tank sampling of 28 odor substances in ambient air at plant
boundary by gas chromatography-mass spectrometry

YANG Xue'? ™ JI Xin'? WANG Hui'? YIN G& SHEN Chen’
(1. State Environmental Protection Key Laboratory of Monitoring and Analysis for Organic Pollutants in Surface Water, Nanjing,
210019, China; 2. Jiangsu Provincial Environmental Monitoring Center, Nanjing, 210019, China; 3. Shimadzu China Co. Ltd,
Shanghai, 200233, China)

Abstract 28 kinds of odor substances in the ambient air at the boundary of the plant are collected
by specially prepared canisters and analyzed by GCMS. The linearity of the method is good in the
range of 1 — 20 nmol-mol™', and the detection limit of the method is 0.001— 0.03 nmol-mol™'. The
performance indexes of the method meet the requirements of precise determination. Meanwhile, 28
kinds of odor substances and 4 kinds of internal standard information are imported into and generated
into a special odor database, which contains information such as retention index, odor threshold, odor
description and calibration curve, which can realize semi quantitative screening of odor substances in
the ambient air at the plant boundary when there is no standard. Through the verification of standard
and actual samples respectively, the deviation between accurate quantitative and database semi
quantitative results of all substances is within the acceptable range.

Keywords Ambient air, Odor substances, Accurate quantitative, Semi-quantitative.
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i 1Y LU R A T, S AR R R L A PR ) — 1, B Al Tl A X, 90% LA S A T e 8R!,

FIRTFR 85 25 S R ) S5 8 S s o Ty 2 T2 R N TR, ki ml L BR e Wi B 75 e A R (AN BB X
R T AT P S A 0 A S A 0 o AR 940 R w0 T (308 2 A7 7 3k i R v R, At PRy L SRR 22 1 BT
ASCES 23 BT I — L 249 26 S R 0 T % B 00 M A, R i o I e S R O TR 2K | T 288 A% e R ) 5, WA iy
TEIFARTE IO, R, AR A R B S PRI 2 P S R 0 P e, DU TR AT PR 5 28 5 R 5 AR AT

ARV 1o SRR L MO SR PR AR B0 S R B, ST T 28 PRI 28 U i S IR BOR HTRER B B
TG RS VR 2 MoK 8 5 073, A5 4 B 8t Off-flavor 53R 73 M1 2R GE Y AR SE B, En7 28 Fh BRI 25 U5 R 1k 20
Tt P AR IR AT SCBLICHRE il S OIC N TR SRR PF T, W PRI 28 P B SRR ) I AT~ S O, AT Ay ok
“Fi5 S HO A DR AR PR

1 SEIOHESY
L1 R 5]

X 2% : GCMS-QP2020 NX = AH 7 3% - 335 B¢ I 4% ( H 4% & ) ; Ultra+Unity xr+Kori+CIA R T v 45 Y (3 [
Markes); {4 7%#}: DB-Wax(30 mx0.25 mmx0.25 pm).

By . 28 Fb S R4 i E Hl AR (U AP BE, 1 umol-mol™), L il i ¥ BE A 4.0 nmol-mol™ A1 20.0 nmol-mol™
B AR S AR AR (1L,2- TR, AT e, GUOK -d5, 4-TR SR 2K, 36 [ Linde, 1 pmol-mol™) , Bt il i ¥k & N
40 nmol-mol™ [ PIFRFRAEM FH .
1.2 b st

SR - S THEARFE: 35°C (4% 15 min) LL 10°C min™ FHEZE 230°C ({#:3% 5 min) ; #EEE IR 150°C;
PEREDT 2 A (T be: 63.7) 5 B Ak 7K BICHE THER 70 eV); B TR : 200°C; RAEA T FAAST (Scan 4 [l
30—400 amu; SIM B FE B WLEE 1).

R AU ROE L B AG L BRA S

Table 1 The information on calibration curve and LOD of compounds

&Y JLAR CASS BT (m/z) HIZEFHE ¥ R/(nmol-mol™) B{A/(nmol-mol™") SRR
I Propionaldehyde ~ 123-38-6 58,39,57  0.9998 0.02 1 EUS
TR lsobutylaldehyde ~ 78-84-2 72,4143  0.9999 0.004 0.35 Tl R
L Acetone 67-64-1 58,4243  0.9996 0.003 42000 S5 US
1IETE n-Butylaldehyde — 123-72-8 72,44,57  0.9999 0.05 0.67 SRR
IR Ethyl acetate 141-78-6  70,43,88  0.9999 0.008 870 B RS
2-T fi methyl ethyl ketone ~ 78-93-3  43,57,72  0.9999 0.08 440 iR R
2SR Isopropylacetate  108-21-4 87,43,61  0.9999 0.007 160 SRR
I n-Valeraldehyde ~ 110-62-3 58,57,86  0.9999 0.02 0.41 AR, B, 22 2R
LI Ethanol 64-17-5 4531,46  0.9998 0.03 520 KGR
PR P B Methyl acrylate 96-33-3  85,55,59  0.9999 0.03 35 S
SR Isopropanol 67-63-0 454143  0.9998 0.008 26000 LTS
S L Isovaleraldehyde ~ 590-86-3 58,44,71  0.9999 0.008 0.1 AR
=R Trichloroethylene ~ 79-01-6 130,95,132  0.9999 0.001 3900 Ak
WL LT Ethyl acrylate 140-88-5 55,73,99  0.9999 0.003 0.26 FHR, Sk
HIEVIGIRHEE  Methyl methacrylate  80-62-6  69,41,100  0.9999 0.005 210 IR, Gk
AL THE]  Methyl isobutyl ketone 108-10-1 100,58,85  0.9998 0.004 170 BN THANEIN
LIPS Toluene 108-88-3 92,6591  0.9998 0.002 330 THEER
T Crotonaldehyde ~ 4170-30-3 70,41,69  0.9998 0.020 23 GIAUS
LIRIET R ethyl n-butyrate ~ 123-86-4 56,43,61  0.9999 0.006 0.04 BT
V¥ S Ethyl benzene 100-41-4 91,105,106 0.9999 0.007 170 FRRL S
X R p-Xylene 106-42-3 91,105,106 0.9999 0.030 58 RILZEMR
[A] 2% m-Xylene 108-38-3 91,105,106  0.9999 0.002 41 SRR
IE TR n-Butanol 71-36-3  56,41,43  0.9998 0.002 38 RBLIZRIEIR, 5 R
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ik 1
&Y BELAAFR CASYS  BTF(m/z) MHIXRERHr KHR/(nmol-mol™) [&{&/(nmol-mol ™) SERRAA
SR Isopropylbenzene  98-82-8  105,77,120  0.9999 0.003 8.4 JFAIR . SRLR
PR o-Xylene 95-47-6 91,105,106  0.9999 0.002 380 RAZEIR
ey =37 Limonene 5989-27-5 136,68,93  0.9999 0.004 38 Frigink
KL Styrene 100-42-5 104,78,103  0.9999 0.003 35 PRRTIL ST
7 Benzaldehyde 100-52-7 106,77,105  0.9998 0.001 5.5 AR, FERER

KA TGS BRAKE BF: AR R -30 °C, MR 300 °C, W4T i & 100 mL-min". M4 B A2 TR -
30°C, f#EATIEEE 280 °C, WK [E] Tmin, f# M} (8] 5 min, BRI & SO mL-min™". 6 IR FRAF: mE K 80 °C, #E L&
% 80°C, LHIZRIRFE 80 °C, 4rif LL 2:1, A BEFHEH 2 100 °C s RAEFTRI: WKFAATH] 3 min, Fi# 40 mL-min;
KRt 5 WA WRFABFIA] 5 min, 354 50 mL-min™.

2 HRitie
2.1 ESIREE E

3B 20, 50, 100, 150, 200, 400 mL ¥€FF 7 20.0 nmol-mol™ AYARHEM S, A 50 mL MARfE A, Bodl B
PRI 4> R 1.0, 2.5, 5.0, 7.5, 10.0 . 20.0 nmol-mol™ f#RHEZR S, PARYIHEE A 5.0 nmol-mol™. % BRI 2% %%
1, AR DAY e 3 1) g e R AT N0 S 2 sk b v it 2% . B 20 mL ¥€JE K 4.0 nmol-mol ™ A FR (S A, BILA 50 mL P
Bl A, Bl B AR E R 0.25 nmol-mol ' (AR IE AT, ARV E K 5.0 nmol-mol . #52 FRANAR 225 S5 (4 HEAE, AR 4R
AEAE MR LY (R 1E R 3 A8 ) T AR B

3 3 A B TR R E RS A A P 0 R S T A B S T T e e, AR S T e e AU R o 2Rk T
B, KRR LR 1, AR B 3 P LI 1. 250 R, 28 Fh SRR A R A0 AT 58 R BCER AT LA F 0.9995 LU L, E
H RBAFHASEE. AN, 440005 Bk HBR M 0.001—0.03 mol-mol™, A T HA M H{E.
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Fig.1 Total ion chromatogram of standards

2.2 HET B R E 1

i 28 FhERE 2 R IRAL G WA TR . CAS 5| PR B A5 KA OR B IFE] . GCMS SRAE(R B . WLBR BIEL . 57 DR A8 3d
PA R Ok M 26 5 A I HE OfF flavor 248 e, SN T 28 R ARG 28 U R o 1 % J 4 BTN e . 78RR Ml A B0 T, B4
s SRR 2 TR B RERAE S, 5 N ARIR I ERE , B P vl AR AR it o AR 40 O BRI ) B ey 17, 745 1 2 5 i 25 R, T
SCELTCARIE RS IS H AR B 5 24, R T X T BT S R T S A o G O A
2.3 ARifE R Bk

A I 7 A2 1t 2 v ) A5 (5.0 nmol mol ™), A ¥ il 22 i A5 v 1T 2 J i 45 1) 0 1 A A A A A D S
IR S 3ha P AT S ) K T 0 2R s 1 A i o A P R W T LR AT G i 0 BT ) 285 SRABLTC D 212 B B, X I EAT L
B AT, HE S T 3% 2. AR 2 AT A5 th, X T AR e &b 19 23 B, PRI I 5 295 53 A0 X0 i 22 B TP 66 5% T A 4, 24 78
0.9%—13.4% Z [ ; 117 FPHE 53 T 8 R A 2 5K, 419 RG0S 4 RA A ) — B 2.
2.4 SEBRREAh L

FETLIREE Tl el DX IR R R B 2 AN SEPREE 28 SURE i R T 2047, HEREAR B 200 mL, 4% W Ff &5 00 )i
BTG R T 4 2 G R, RAAS TRE, A2 . MU i 50k LSRR 150 88 7 ki, T A
8 5 B T A G, (EHCAS: HH B 10 A5G H BR LAY, 2 B4 R AR T B, SO 2 3R 23 b 2 2 5 Rk ot
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F18 2 R kT A3 B I . LAY AL 3 PRI E 45 SR AR X i 2578 3.1%—69.1% Z 0], W] 58 B EGE PR 15 LAAR i it 2 1
PR ifE A5 R 45 SR ARE [R]— RO 9, R 40 1 e s A5 RO T AR

F 2 BT FE AR R AR e 2 H X2 R (nmol-mol ™)

Table 2 Comparison results of samples from an industrial park using different quantitative methods

Lo FRIFERE it SEPREEA#1 SEBRRR 2
" A B X2 /% A B X 2/% A B X 2/%
[5]:3 492 5.11 1.8 0.27 0.40 19.4 0.31 0.72 39.8
5T EE 4.88 5.22 3.4 0.05 N.D. — 0.06 N.D. —
P 4.61 5.08 48 3.1 3.43 5.1 456 10.20 38.2
IETHE 4.88 522 3.4 0.13 0.05 44.4 0.20 0.33 245
ZER T 491 5.20 28 2.0 2.13 3.1 23 479 35.1
2- T 4.96 5.20 2.4 0.31 0.38 10.1 0.47 1.01 36.5
LRSI 4.99 5.21 22 N.D. N.D. — N.D. N.D. —
JE 4.86 5.09 24 N.D. N.D. — N.D. N.D. —
71 4.96 5.58 5.9 0.9 493 69.1 1.20 13.54 83.7
ST 4.83 5.17 3.4 3.66 4.00 4.4 427 9.32 37.2
PRI IR H I 426 5.58 13.4 N.D. N.D. — N.D. N.D. —
SR 4.88 5.17 28 0.09 0.11 10.0 0.14 0.29 349
=H I 4.88 5.23 3.4 0.05 N.D. — 0.08 N.D. —
PNITR 2T 4.92 5.16 2.4 N.D. N.D. — N.D. N.D. —
R L M R Y I 4.94 5.24 3.0 N.D. N.D. — N.D. N.D. —
F L5 T T 4.94 1.23 60.3 0.03 0.1 57.1 0.06 0.12 333
o 4.84 527 42 1.10 1.06 1.9 242 3.82 22.4
Tl 4.87 5.19 32 0.05 0.17 545 0.10 0.27 459
FRIE T IR 5.27 5.06 2.1 0.45 1.30 48.6 0.67 2.00 49.8
H 491 5.19 2.7 0.52 0.48 4.0 0.49 0.97 329
X R 491 5.24 33 0.27 0.23 8.0 0.28 0.55 32.5
] R OR 4.92 5.28 3.6 0.45 0.42 3.4 0.49 1.00 34.2
ETHE 4.81 4.97 1.6 0.54 1.04 31.6 0.56 1.60 48.1
SRR 4.96 527 3.1 N.D. N.D. — N.D. N.D. —
A 4.96 5.14 1.8 0.31 0.28 5.1 0.35 0.68 32.0
T i 4.97 5.18 2.0 N.D. N.D. — N.D. N.D. —
LI 4.98 5.16 1.8 N.D. N.D. — 0.05 N.D. —
7 5.03 4.94 0.9 0.16 0.81 67.0 0.26 1.10 61.8
H: (DNDFRR KR (2) BRI — P 5 EARH, BOLEA T
3 g

A SCA ] Markes RATEARIXES G 5 H GCMS RGN T 28 Bl FLIRGE 28 U i SR A0 7 05 75, O HLAE B
Off-flavor S+ WR M T R GE, H5 28 T S WR Y 5T A1 4 Fb AR AR B T AT 2B BT TS R R0 2, 12 508l 12 e 60 35 O B 4
SURBEL . OREAE | A 2 A LB AR R, RIS BTG o ol 0T S DR Ay S A 24 s B O A 308 e s o AP S B i 20
BIPEAT YL, WP E B 7 20 22 5 (HUED) 7R T2 3 N . £ b, M R0 12 m] S B S g 28 A0vh S R ) e s
G T, SRR TR LAl HER R IR B A B R
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