Y. WS TIESFIR £15% 2/ 20215 27

Eco-Environmental Chinese Journal of Vol. 15, No.2  Feb. 2021
Knowledge Web Environmental Engineering

@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074
Cba® wEE: REENEA
EoEs DOI  10.12030/.cjee.202005008 hESES X512 SCRRARIRUS A

Wiz ¥, B0, AR 2. SR AN SR R T ) T A 1 R AHECRHIE AR S0 (1], BRBE TR fE, 2021, 15(2): 755-764.
CHEN Lingxiao, XIU Guangli, HUANG Yinzhi. Characteristics and fingerprint spectra of odor pollutants emitted from typical
production process of polyurethane and polycarbonate [J]. Chinese Journal of Environmental Engineering, 2021, 15(2): 755-764.

SR 2 Wi R SR ik IR i o 1 o A S SR HE L A A
g

Eiﬁ;i%?],2,3, ,ﬂ%j]éﬁll 1,2,3,*’ ,}%\.é&%l,Z,S

1. U T IR S PR P fb 75 Y W) 34 B s o A0 XURS: 9 PR TR 5 S 36 %, LI 200237
LAERH T R, EREAY L T R 2R 5 K PR 5 b BT S50 %, 1 200237
3. B G eyl 5 A B w2, i 200237

E—1EE . BRRE (1997—), L, WEWFsEA . WHodrm . RIS R0 Am SHEOBRFE . E-mail: chenlx1997@126.com
SEEES : BEFR (1972—), B, #Hi+t, . HRim . KREFREER Y5 T# . E-mail: xiugl@ecust.edu.cn

B OE RN R R NS HE JE T IR A A T AT o i A A SRR A ATl 1 A TS e )
SR F AR (38 B IR (GC-MIS) T ik X 58 i R 58 k19 I3 7 3 o R v A9 5 AU A A 0 98 035 HEAT T 50
TE IR AR BRE S P L E AT 1 96 R i, LoDy Bk o Bl MR RUR IS E iR . 45 S Y BCE R S R R
BT, OB THR . WK 1-T . RO« SR TR RIET Qe R Gh 1 BE R R
G B T 3 [ ) G o 125 1l T A o R P DL R B BRAE o DA R A 1) 96 A o v T I 1 20 R R 1 B0
TEAR T, MR A U — Aok B 2 ] 4 SRR AR TR B0, T I )T 2l M I 45 A 45 HE BT XU 100~300 m 4E Y
T 25 M 45 2R X 8 S0 BEAT 0 20 SR E . ASBIFTEAS R S0 BBk e SR TR, T O A AR ATl ) RS A 4R
HE%.

REIE ATl RERR; BRI BRISYE; HOBRAE; f8a0k

L) AU AN RECE A R ZUR A Y, 2808 B dE bR e =80 mon P R BOEHL
155 (R AL & ) WA, R4 % Ris e y [F B W 8 T 3 & P H LY (volatile organic
compounds, VOCs)¥, J& B4 (0;) Fl IR B RHRF R EERARYD, ol & KE G, Hit,
BTG Je g I AR B S I R A G S AR AR R X, BRI AMRE G, AT
FET7H VOCs SO B e iy 8 fiAT k2 —©, A= Al B g AR KR R . ek
BRI FIEEZEAEY) BT, X L) BT A Rl R Z 0] A AR ARG . A, (RS2 EEN, ERE A%
YRR, ADEEIFRE T X AT OB R R A SE, inARer ) MR TR Ak
AT AR, RS BT TR RS PR TR IR T A ROR B i, SRS XAk
bl XA %) 2% B35 L e R R A T TR ) OF I T A0V P2 BE o o R AR TR R . B SR 2 AR T R A R
oA AR S SRR R R SR B, EiA R . =S, RS s YR N A A ST YL A R
A 5E B RIS H o
s BHA: 2020-05-05; EFAHHA: 2020-07-09
HEEWMB: L\ AESKHER K = M5 S Jr STk 058 FbR ffE— R AL T 52 9% Bh ot H


mailto:chenlx1997@126.com
mailto:chenlx1997@126.com

756 ok L B ¥ W 5%

HETRFEAL T2 BT HERRRAE . B PR 8OE R YT R AR RGP E R M E B R ik, A
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B, BRCRE 3N PR o IR s I S B M E A, RIS sh 0 4= e HESC A
FRUE 100~300 m (4 78 B PN 3% 22 WE I 10 mine SRAFE 507 FANES s 42 WE IS BBl an i 1 iR . RS
Entech /A 7] PN 2% 1] iS¢ A6 AL B 05 35 6 (SUMMA canister) SRAEAE S, A0 3 Lo SRAEATE AW UL
R G R IR REE AT A A VR, LSS F 250 Pa LT & o 15 SR RE SR IR D BE ST I EAT BRI SR AR
SRFERFIHI R 10~30 55 SRARLE SRR U FHER , 1SR BUSAH K , 7 M S2 86 = AT 507 -

*1 ESEE RRLEBIZRIER

Table 1 Type, treatment process and indicators of exhaust gas

s RARA R BEEAT E 2 i /m Fekt/(m*-h)
1 TAER RABRL S E TP 25~30 5500
2 HRBEE RS BA LR A CTO+SCR+SNCR 35~40 30 000
3 WRBEE R M B m BB BE B TO+SNCR+Z2V2 BkisE+ L B 2R 45~50 25 000
4 TZ2ES RORIRNE A % VEVRIE 35~40 8 500
5 TUEAR RORFREEB IR AR AR+ A Y 25~30 45 000
6" RS RORFRER &AWL b TO+SCRHFASZVS I 35~40 6 000
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TR, I KHIKA CO, gy EPL

BERAEREE 150 ¢, WUHREE 20 °C, BT —— | |\

JLEE 20 °C, MEREIEEE 130 °C, MEFERTE] 5 ming N

YA BHIAE IR EE 30 °C, BT E 180 <,
A 6 3 min, HERSIREE 190 °C; Y04 B R

B -160 C, HEFERS ] 8 min, HE K5 B i) Ej

3min. WU SR BB R B M G g e N RAEE
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o h Wa i 2R F AT IR )31 R {7 SPI-MS 2000) Xif ¥ 45 2 A5 P 0 4 % M A7 WL 047 53 A
S, U UV BFIR, UV BN 1100~1 300 V- i 43 B =500 FWHM, A 0 0.5 u,
P FEEE R 1~959 u, REE 1.74 pgm ().
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Table 2 Index compounds of fingerprint spectra

%5 oy Y4 2 IR brif Kk WL B/ (mg-m )
1 Ik e A bE N 0.170
2 Ik S B IR 9.415
3 Ik oK B bE N 0.400
4 Ik R A AR 0.085
5 Ik Xf- I B IFEUR 0.570
6 Ik ff)-— B J5EIR 0.430
7 Ik 4B-— o B IR 1.300
8 R LR LT A R 3.300
9 R R THR A PR Ak 0.083
10 R FH B P I R Y A SR 0.940
11 R F e e T ] A EIN I SIIETRUS 0.760
12 R F ik £ L A SR 1.416
13 R LR KT B B B DRI LA 0.461
14 R S B SR 69.759
15 ERfvs A ke B B B DRI LA 21.000
16 ERAWS 1,2- 25828 B B B DRI LA 53.020
17 mifeE =R B LSELT R 23.000
18 ERfvs A B BE N 1.005
19 e 13- T 4 B BE N 0.560
20 rNta] ARk A VSO ANUS 0.580

e AN CERGWR)TEAYIHERERE) (DB31/1025-2016); BIRHEN (RTIGRIIEFEHERARE) (DB31/933-2015).
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B, AT EmIRAORN . FEIR RN . B LR kAR 17 Bl . kedR 16 R KR S Fh Li%
RY LU B & E Ry £, 5 R E AR E SPECIATE £4 4 42 ki 1 1k

Al % R VOCs Bt 45 1Y — 3, & A HAPE AR B0 % R VOCs SR B2 (0.085 3+0.023 1)~
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Table 3 Mass fraction of odorous compounds detected from sampling points
i 53U % T 50 %
P AR 1* 2* 3* 4* 5 6 P A o2t 3 4 5 6
Z 008 121 199 nd 040 nd SHEEMALE nd 045 nd  nd nd © nd
GiE S 81.18 341 3.17 1.16 3.46 154 A 0.02 1.9771.17 'nd nd 1.16
V%3 0.02 129 129 3.19 14.96 1.54 LA nd 091 070 nd nd nd
XF- R 001 152 258 1.74 041 193 - 1,2- 5Nk nd 091070 nd nd nd
g J]- 2 004 106 nd 145 038 1.16 o Rt nd’ nd 08 nd nd nd
P - 0.02 1.06 094 087 043 1.16 LW nd 159 nd nd nd nd
KN nd 030 nd 21.16 71.02 nd R nd“'nd 774 nd nd nd
E:S nd 030 094 145 002 347 NEAB3-T M 007 nd nd 203 0.03 3.09
EISPS nd nd =nd nd 073 nd [E nd 440 7.15 nd 0.09 nd
1,2,4-=HIZk 003 nd nd nd nd nd S e 0.10 1.67 3.52 nd 0.13 nd
1! 0.10 10.08 9.14 232 0.08 5.02 ET 4 nd 190 352 nd 041 nd
SN nd nd nd nd 009 I.16 S It 005129 152 nd nd nd
FR AT Bk nd 038 035 =nd nd - nd ESLkE 0.02 1.06 1.29 nd 002 nd
2- 7B nd 205 223 116 055 nd 2-F B e 0.06 1.06 0.94 1.74 0.04 2.32
TERE LR T nd 986 809 nd 007 nd 3-FJEeE 0.04 0.45 035 1.16 0.02 1.54
LB T T 0.16 3336 2345 nd /nd nd A, LR e 0.02 023 nd nd 001 nd
HIENGIRTEE  nd  nd  ndond 1727 nd o ECHE 0.28 1.59 1.06 10.72 0.14 13.51
FH 5 T 55 nd nd 035 nd 001 nd Wk nd 023 nd nd 162 nd
2-CL B nd nd’ ad nd’ 007 nd 2-FEEC ke nd 038 035 nd 003 nd
TR A7) Ak 0.02 ~1.82 7106 0.58 0.01 1.16 3-EEC b nd 038 070 nd nd nd
AW 094 1.90 223 058 006 nd EBEGE nd 053 070 nd 0.03 1.54
AW nd 015 023 nd nd nd FH IR L ot nd nd nd nd 002 nd
AP 8.55 4.40 504 203 0.02 1.16 E+—% 006 nd nd nd nd nd
1,2- 58kt nd 220 141 nd 002 nd BTk 094 nd nd 41.45 0.57 54.83
EpAw =R nd 030 nd nd nd nd 13-T "4 001 nd nd nd 038 nd
12- 250K nd nd 070 nd nd nd N nd 030 nd nd 0.08 nd
1,2,4- =508 nd nd nd 174 003 232|| Mk [k nd 030 059 nd nd 039
ALkt 001 nd nd nd 003 nd 1- T4 7.15 0.38 0.59 3.48 1.74 nd
Bk Ui nd 136 141 nd 002 nd 1-24% nd nd nd nd 003 nd

TE e nd WZWIBURK L -
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P 2% SRR SR HH ) B ) o e 25 R L ) B (T3 A 21 B s AV K
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B U RS BRI R O 128 A5 A A U DB R 2 T 3 (0 AR B EOR T 1 B (R 4),
URRW], RAEWRA R E (1) BRHE TS QiR nI o SRR T e . AR 1T s REANRRE AL
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B @) RS R Y IR S0 s RIRTR IR B IR x4 BSHAAHBENTRFIESREY

ol Ak (5#) IR ET S e K O . R FNH Table 4 Odor characteristic pollutants of organized

s BB A YL S A (6) discharge sources

SRR BRI T 1 B B R T R L BrbE AL T BRSO T L) 5T
BAUNT | (W IRR S s e, Hag T W R R AR
S S T A S YL VR SRS 81.18 LT 229.19

P4 HE MO th R B R i, RO TR mss R 2800
MBS B ROk . TR P LT is B T 10

TR RGO O s ey Sk, PO GBI el ARTER 53076
OGP IE RN, PR SRty U P 008 - -
B, TOMBRGRTERIES S e 2T aRaRt Jese - -

BRI A R L RS R A A R g SRR LT 2345 ZMTHEE 24125
WRA WM X (2) M 032~530.83, (kT SHRE T 9.14 - -
1] 5% 145 Hb 7 3 R 35 e g HE ROR o T 4 4 i S L CROKE 809 — —
RURHERA ;5 RGP ARG 4 6 TR ETEREanes o R 100
BB B B AR, (U 142 F1 o AHEURL A 216 — —
0.32; S*HESCHT BE A BIE SUA W B I T oy AT ke 07 - -
166.62, H 4 Z Yy STk RN 98.79%; HE SHERE T M 71.02 o 114.91

SR A 7R A e A 1P~3M AR A BRI RAR LA S"HE LA 14.96 LR 46.35
NS E, 4y iAF] 258.57. 530.83 Fll 241.3; H: SHFARE RS 3.46 R 228

th R TG Y BT R R 1A B 88.64% , 99.99% i SR ETCAE sass - -
99.98%, BLWIZ M T R OB RIS g O e s - -
JEK o AR IS SO S T AR T g, ATl O W s - -

ZUHE RO 0 R T e S /N, A A A i Ak
WA B B b AR AL 28 B T AL ROCR B = A G . SE MR AR A R S B T A AR AL, &
A b %G B OE R S, T X AR IR O R
33 BRISHEIFRLUE

1) $8 8015 43 B . MR AE 20 Flf8 Ar 4 0T 22 ] 45 R A AL R sUE B (LI 2), RATRA -8
A AR T 10 FERFRYI BT, H— R EE R 0.000 09~1; BRHIZRAN, R T HE. SH beas
b 53 0 A Al B B /N T 1. SRR B A ML IR (27) R IR TR R T B R
GH R TR T 14 R R 12 FhEAR IR . R T BRAYIH — ALk B fe s, 4 il 9.78 il 7.41,
HW R T TG o 2R 3 FR SO a3 AL, XSS R PTRER TR EWORIEME, B
vt b PR T2 ¥R FH R R A AL T 8 300 . RORFR R AL 7= % ¥ (47) B TR BLEE E (57) R A 40 B
TOMMACHIEIR YT, EEUKRY N, KPR mMIE— 10 E &, 20008 18.25 Al
20.50, HR b 228 . 4R S'OAR SO B RO AT, S5 HIEAORIEMBIA R KX R . Rk
EANLESAT L (6 BAP IR T 7RI, Kb SR FARRY, H—1fLikEN
0.75~1.25. ¢ LRk, JRAORIE . Rumib B T 2 AR #R T fE S 808 8Ol A7 i 22 5, @i x84
Tk 2 5 (4 ) DT T B e b VRO AN () Tl HE RO B REAE DA 2 A AR A T %) 3 BT e o

2) T8 ol Wi I 2 XoF 5 S0 A0 A B0 IE o — B0 AY W I 43 AT 32k TG ok 3 3 S ] X A [ B ]
B GO, TR S W T AT e TSI, RO RE v DU W I A T R 5 H AR B R A
W) B2k, i 2 W M AN [ DX R (] B R R 85 25 A 04 0 o A R v B R S A AT Al A% B HE
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Fig. 2 Fingerprint spectra of sampling points
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HOAE R RO B BRAEL . b 5 Rk R IR 2B A G 1Y 47 6 HE AR R R e AR BE AU
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Abstract The manufacture of polyurethane and polycarbonate is a typical petrochemical industry, in which
odor emission is one of the key air pollution during manufacture process. Therefore, characteristics and
fingerprint spectra of odor pollutants emitted from production process of polyurethane and polycarbonate were
characterized by GC-MS method. A total of 96 compounds in the collected samples were quantitatively
analyzed, of which the concentrations of aromatic, alkane and aerobic hydrocarbons were the highest. Butyl
acetate, toluene, 1-butene, styrene, and ethylbenzene were identified as the primary characteristic pollutants
based on material content and threshold dilution multiple. Besides, it was found that the theoretical odor
concentrations were far lower than the limits of odor concentration controlled in national and local standards. 20
typical compounds were selected as fingerprint index compounds, and their normalized concentrations were
used to construct fingerprint spectra of the sampling points. The fingerprint spectra were preliminarily verified
by the continuously monitoring results at 100~300 m downwind of exhaust funnels with the mobile monitoring
vehicles. The determined scientificity -and accuracy of fingerprint spectra can provide reference for the
management of odor pollution in petrochemical industry.

Keywords petrochemical industry; polyurethane; polycarbonate; odor pollution; emission characteristics;

fingerprint spectra
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