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Abstraét ; Volatile organic compounds ( VOCs) are an important source of industrial stench. This study was aimed at sampling and
analyzing the stench source and its impact on the sensitive spot residential areas, concentrating on certain automobile manufacturing
enterprise. The odor concentration and VOCs species of each vent stack, plant boundary, and sensitive spot in the enterprise were
determined for November 15 and 17, 2016 via qualitative and quantitative analysis using the triangle odor bag method and gas pre-
concentration system-gas chromatography-mass spectra. The results show that the odor concentrations of all vent stacks in the original
equipment manufacturing plant and the engine plant were below the criterion level, those of the plant boundaries in the engine plant
were below the limits, and those of the plant boundaries and sensitive spots in the original equipment manufacturing plant exceeded the
allowed standards. A total of 54 VOCs species were identified, including aromatics, halogenated compounds, alkanes, alkene,
cycloalkanes, ketones, esters, ethers, alcohols, sulfur compounds, and oxygen ring compounds. Halogenated compounds were the
most abundant VOCs species, followed by aromatics. As a result, aromatics and halogenated compounds are the representative odorants
in automobile making. 1,3-Butadiene and ethyl toluene were selected to be the typical odorants of sensitive spots according to mass
concentration, detector odor threshold, and threshold dilution multiples of characteristic VOCs species in sensitive spots. The results
show that the majority of characteristic VOCs species were from paint composition through the qualitative analysis based on paint used in
coating shops. 1,3-Butadiene, which contributed the most to odor pollution, excluding the impact of other emission sources on sensitive
spots, originates from spraying and drying processes of coating shops in the original equipment manufacturer. It is recommended that
the enterprise should adopt environmentally friendly paints with low VOCs components or RTO purification equipment with higher
processing efficiency to reduce the impact of stench on the sensitive residential areas from automobile making.

Key words: industrial stench; volatile organic compounds; odor concentration; threshold dilution multiples; sensitive point
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Fig. 1 Schematic diagram of sampling points in the enterprise



2 4 A THSLAE 3 PR3 Al A SRR IR K R o M 559

%,

% S BB E E R XA T ) )R
B (F sifin) BhiE, ELZEFE B/ 200 m H 325 XU )
SR TG KL P LA IR ) st g o R X R A2 0%
sz, TIX P 17 M HEE RS, 1 ~8 5
HE e R hpl) s M, 9 ~17 SHER
MR A iR ZEm. K10, 11 116 5
HEAA R T R, HEACR AR B 3 e (HEARCRA
JEAIREENZR 1 R ) HAHE A R IR LS. N
B ORHE R A B R SR | 45 VOCs WAl i fe K
Joi R P R X AR T RS X G ) i RO BB )
W AR 2645 AR R FIEF 00 HES R HEX = AL
T RO

TR SOC BUR AR B (L 2% LR
IABHETF A BRA R A7) . VOCs SR AER
BRON 3.2 L&k ke 4k 4b BR %) 75 35 5 ( SUMMA,
ENTECH ,USA) . RFESE 5 JT A Ff i T 24 K 52 1]
LI IEAT AT, LLiBES VOCs U AU 2. 034

TR AR PR BT SRR S FIHE AU S AURE S i, ik 2b
BRFIRE S Bt o8 A AR ). H 2 A R A 1T 95 34 07 1) 0
Uk SRR SRR VR B AR R AR A0 AT B i AR
RS Dy TASAH ], BRI . O vk 1 vk aT ek
TR IGHECE T 80°C MR MERE h (b s SRR
HRRAT) , AATRIBHERE 3 min. SR)5 18 A 30
AL (ENTECH,3100 | USA) #EA7iH vE i 2 &=
6. 67 Pa(50 mTorr) . R FE I EE B AL & 19 75 3 7
THUE 2 WK, R AR HE MR BAS0RE i 1 O 2 R Uk 4
K. QFE RS IRBE A A S B B
AL A% 4y B HE SO R ORRE S & OB AY
(ENTECH, 4700 % USA) #E 47 #6 B& | i B A0 I 1)
FEE, LhREAR TS 5 0 AR B0 8. B 43 B A . 36
B LR T RE AR RS 400 mLL, HES R RARE T
PERERFUR 20 mL. HESUTE RAURE S 2t PR H ¢
AR« R AL 22 R A 2 AT IR A i EAE A B
PO AR [ e 8535 2 400 1 L4 O T <
e 5 G Y 43 B S5 1 R =

*1 HEHRSHBESKRENEER | & & &
Table 1 Detexmination yesults of odor concentration of veny stack odor_samples d A
G L2 3 4 [5 6] W 7 =8 o w0/ ulf. B w15 e~ 17

. . L, J ¥ “a U -
B 54,95 9.89 26.92 7.41 752.06,314,41:151. 457179887 97.72 419.28 173,28 311.71 233,75 97.72 563.96 419.28 54,95
HEUABQRIE/ 7 B0 130 30 30 (300 G800 80 30 30 2007 As0 30 ) 0 30 30 200 30

o

HE/m e 050015 15 15 A S a2 s 20/ 1505 15, 20 0 20 | 158
SR wwx B/ FNAR SR & = B & s I B A R, 4

i

129 sk €

PHE T B R P LR R LA R4
52

*ﬁﬁ%ﬁ%#ﬁﬂﬁ B F s o (28 R a % SRy
= A BLASTE) (GB/T 14657-93) K bhaT!™ .
HEARE R S RIS SR S P & VOGs 41
431 BT R EHA R FH AR 46 4% (7200 ) A 3
(GC)-FTitk (MS) YL 2 . Tk 4s EHL(ENTECH,
7200 %4, USA) , R CTD i 28 = 0% B fil ik 46 J5
BRISRFRDIK. — 2B, MRIRIE . - 165°C, fif b
TR 15°C, I . 100°C , HEE IR . 150°C , B 5 i ] .
5 ming ~ KB, WAEIRE. -50C, AT iR E.
180°C , f#MTIF[H] 3. 5 min, ML U BE . 190°C , HE #2 it
B8] : 15Smin; =2 Bk, FAEIRIE . - 150°C, fig b it
] :3 min. T 45 )5 SOAKE 5 1k 7% 78 22 SOM R/ o
REIB P ( Agilent 7890B-5977B) #HATEME . &5
Br. RIS TN AE gtk Hl USEPA 1) TO-
15 SARFELE. TO-15 £15 64 Fi45 A 1 x 10~ ° (AR IE
SR, FEATHER ., }AURSE. ik R . DB-5ms,
60 m 1 x0.32 mm N x 1 pm JEEHBA0EH:,

v Y

AN, | mLemine . B THE60°C (145
7 min) X 10 °C -min ' F+ & 220°C , F5- L 20 °C +min '
T2 280°C (1445 3 min) ; PEREITIRE :140°C I 4E
REFE]; 2 min, S :1.0 mLemin ™", 43 HE 1:
10. i e R B . 250°C , 55 F IR . 230°C. 47
K :Scan, 3.75 min FFE, FHHETER .50 ~300 u, 5 min
Fri&  FH TR :200 ~ 350 u.

2 H#R5iITE

2.1 RAIRESIE

ARSI 565 P A A R B 6 44 WRLBE A5 46 1) LB 53
HgSRmT, I, I, IV, V., VL g 2R
MELHE O N KW, AIE, LHEREASGKRAH
IR R R A = e R A
(GB/T 14657-93 ) [El S AR 1 o Xof ELHE 51 A4 % o oK
FRE . SR FH DA 52 56 1T A v o ML B P AT | B AR
B RRE R R ASR B AW s SRAN B BB (SR
B R AR AT, G5 R B — B S .
I FLAE SC APt SR = 2 PV A 40 s kU, )5 R



560 7

i

B 39 %

IR TAARAL- ARG (GC) -Fil (MS ) Bkt
— R T, LABRIESS R A v .
2.1.1  HRRERRE i
HEART R AURE L LA 5 7 1Y SRRl S 18173 A
TR, Db, T R AT MR B[] 25 i iR
B 2 1T A AR ST S0, 2 5 44 IR B
[ 5 R RN S iR U
TR AR X, :

log,ya, + log, b,

X, = : (1)

Ao X, R AR EBE 5 a, A N IE B R B A%
B by A NIRRT EL. & /NS AR AL
Hh R AE AN B /MBS T8/ 4 BB Y
(X).

A AR AR TR (Y)

Y = 10" (2)

Arp Y AHERE R AR (L) 5 X
R/ N A1 A

U5 T B AR R AR I E A5 Rk 2
Fs.

R2 HBSTHHSHRSEGRSRENEERY
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Table 6  Detection frequency of VOCs species in a single vent stack
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Table 7 Mass concentration and threshold dilution multiples of characteristic VOC species in sensitive spots in residential areas
Y4 FR e/ mg-m 3 KR ]/ mg - m 3 A AR A
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Table 8 Results of qualitative analysis of some paints
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