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A ALk = 2R Bk i 2 AT A ALY e ok
JBURFAE S BRI5E 52 M) Iz 34 1l i it

BALI, FARINE GLRI BN ERE B

1P EAWERNL LR REARMREE, JLaT 1022065 2. A0 A L1565 B0 E R EH G505 %, Jbad
102206; 3.+ [E Bl 22 i ad B TREAFST R, dE R 100190

W OF A ARAT R TR B IR R AT HLIE e i S HEOR AR R R M ML (VOCs) R e A L 3k
B A A P L AT R S I = 2K A 2 A AR R AN R R AR AT T I, R - OH 45 2k R A i K
R R NI PR, AT T R AR R VOCs Rl e B HE R AR . AR R T M RO B R R, O A O
WG . 25 SR, RS R IR ANEER VOCs LB 32 . g Ik T E 26 0 B R HE AR Y VOCs 38 JE 35
3 2.2~36.4 g, Ho iR B R, Thi. MO LS C~C R B MRA); MRS ERESEY
Jis TR S R B R E AR R AL o X 2K VOCs B A 5 R AOG AR 2 R I M AT R4 AR R v A
(OFP), RAWEMS ZHRIEMAM Y., VOCs 1Y) OFP(RI % 5% VOCs A J= A Y O, i i) i6 5] 1.4~2.7 grg™'s ALMEZE 4
AT HMHE VOCs 11 5B 3 P 5 B 0 3 s T IRam A S8 o e R IR 5 S HE VOCSs 1 2 R T 1 K B 4R AR bl s 34 2 2
IRF R R 4y, FIE . CpnCs IR A R S5 BT UL e il i s vs M 0T o AR 55 1T kA b £ alle DAV 3k
TFJE VOCs 8547 LT3 Yo W) WoRS 1 A5  $2 it 5%

KHBEIR AN LR MR HEROR; KAV TEPE

RACH MK EEEZS RN E ZE RN, HEER LY (volatile organic compounds,
VOCs) J& AF B SR S0 F 40 UK ) 109 2 2R B2, NI VOCs 7 28 ey o 5 Rl R 75 Yl AR
PRES, JT R ATk VOCs A B s Il 25 Ui A B0 e, IF 2 MO BER PR, A i
A A& VOCs A HERCIE , W XA 2 0, i 5ELMER . T2ES . 5KkEmS
AL FE i R B R 2 AR R A A A b R VOCs HERCIR, AN RS YL IR AY VOCs HEURRIE X 34 5%
SO 25 SRR A B 2 LA ATl B AR S s x4, T BLAA TS GL il VOCs HEBURHIE
BE R U2,

WEI 2507558 b 5t b MR AL A b HEC ) VOCs BEAT 1SRRI AT A B, A A 221k 268 8 08 il i BR 5
SR . MO SEUS BIESE T e S = A b IX R AL B VOCs HECRFIE . CHEN 28UV A8 Y, it i
BEH TR EE AN VOCs HEACE . LV 555 X 38 = b 7 Hr A . 5 #5188 A5 K R 48 VOCs HF ik
WS EER: 2021-11-17; FFABAHA: 2022-05-06
EE&WB: A ML HRHE LT (2021DI6603)

F—1EH: WAL (1985—), B, 1+, WL TN, smiledongdan@163.com; BRUIBIEIEE : FM%F (1967—), B, i+, #HE
Him R TARIT, li-xingchun@cnpe.com.cn
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PR FEAT THE5E . FENG S8BT X AGRAE 7 i, 58 T Aedb i X Ak 4k i) VOCs 21 e
fiE, & B AL H 3 K35 K A B R HE R B o e e, TT Ak EI 48.0% 1 59.2%, i PN M [RT i K
AL 244 55T VOCs W D kel 32, b, Kak ke ket iE R i b 241 4y . ZHANG S FEAF 98 T
T Bk = A b X R Aol T 25 3 8 KI5 K AL BIR T VOCs 4L E J5 & 8, BRib T3 E4h, HAgx
BEE MIGIK R Y VOCs LUbele i, 1 Co~Co e BB 47 WNTF , MdhimieEHd &, JUHE K
i TH 2% 2 AR T VOCs HECAH 2R E KXo A 355 52 1 () A 5 AR o A 18

FET U, AHESE LLIR E A Tl Al 0 15 it v 2 B R 2R e B B O R G, REVRE L AT A B R
6 T A5 K T 2E 20 R AN HE Y VOCs FFH e ifE AT SR AE R A 4L 4 o A, DL B A 9 R 2t B op
VOCs Fl B e 247 HLT5 Ye 0 A HEBCERAE , I3 T - OH 2 7 3 2 Al e 38 o J by 36 1 i, IR 64k
2 57 T T R R AR T A O, T PR AR A T e 2R AN HE VOCs X JE L AR B s, D
Sk DU S FF i B it v 2 280 FR A LTS Y ) RS A R 4RI S
1 MR5ER*%
1.1 REHEHITE

AR PG AU A A4l o8 T 2 B E A ) ke B R A X G, XV L AR RN S T 2 2t R A
HERY VOCs A1 BEFEAT TR AT o 2k 72 1T 58 A9 A8 LTS Y 9 HE it 72 0 45 78 26 35 AR & 0 3¢ Tl
R B A R R AR AR AE A B E A R . A HLTS Y R IS HE T e R VOCs L TR R A
(AT 2R 1 T3k 100 i, 593 R 30 0, P Ry 40 Jmdi . YT R AR 9 2B 8 R Y B A T I
S TR R H VOCs B AL BRAE J135 5] 300 m-h ' VI R M 25 28 ik 2 A SR A 05 3 AE T X
[ 0 Ao 3 20 A HE B AR AE 5 Syl B A R b e BRI A B, AR S R, R
A 1 SRy TR 2 SO RS A R A 1
1.2 #@mERE

TEAEWNEEL2BITMRIERT, R
SUMMA f# (3.2 L, Entech., USA) %t i & il % 2% S g THEE
SMIEA HLIG R AT R A, RRE S 1 .— —mE B
TN o VR R I 2 28 A 04 SR A s AS2 F 3l A< [ I A b 2R
M 80 4 TE A SRR 1, ST B R o
FE ST RS A A RAE o BN HERS R
L2224, HRE AN KA H I 2020
A7 16 HE 2020457 H 22 H . SRAEH KA i i R
%, iR 28~35°C, KUK 0.1~1 m's™', .—’ —’-

10 SRR, G E ST v B (3100, A
ENTECH, USA) % SUMMA & # 17 T %00 5 i (b) 53t
i L L AP B B L R 1 O R 1 RIS E SRR RRER
1?%#’ %ﬁﬂﬂ‘lﬁjj@ 15 min. %ﬁﬁ%ﬁﬁﬁ% Fig. 1 Illustration of oil loading process and

corresponding sample site

AT & 7 & ¥ il {2 (CS 1200E, Passive Sampler,
ENTECH, USA) KR53 . SRFEAIRUNT . fERAEFFUA AT, K SUMMA FE 5 /i 8 i & 455 0 S GE 3 (i
A 210 mL-min"), K IR 3 A AR A R R it 5 SRR 13 Ao R A B L B S AT T B BOR AR
WA TRAE o SREREE RS S PR FETST R ], W TT AT o s A
1.3 UESHH

Z: I HI 604-2017 AH G ZE R PO, 38 3 SOAH (35 KA B 1 KA (GC-FID, 34204, 4 43 %ii Fil,
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WD) SRR S EAT T B S AE R B R BT . AT AR s ISR B BEAE (4 mmx2 m) AR KSR
(0.53 mmx30 m); PEREARFN 1 mL; SERERE R 100 °C 5 HAHIR B 80 °C ;5 A M #R R o~ 200 °C ;
G 45 Ay A B A 8

Z7% R WA E (BEPA) HEFE ) TO-15 J5iEP, XFEEMIEAT T VOCs 5/ s iriess
SR T KR B TR I 5 R 3 T B A (GC-FID/MSS, GC 7890B/MS 5977A, Agilent, USA)., S AH {1,
1% % 19 43 B3 4 DB-1 (60 m=0.25 mmx1 pum) #1 HP-PLOT/Q+PT (30 mx0.32 mmx20 pm). J&ii% & 7
PR EE Ry 250 °C, PURATIRE y 250 °C, 94477 X SCAN, sl .o UI®l, BEE (C~C)) #EA
FID £l &%, HAZH 40 A RIS A I 2% . VOCs 412046 FBR A 0.1~1.6 pg-m™> (EREHE 4 400 mL),
AL R BT R

i i PMAS FR#ES (1 mgm >, SPECTRA GASES, USA) fit & 7 A~ ) o £ 1k B 09 e M<K (1. 10,
20, 50 F1 100 pg'm™), JF&xiil TAniEMIZe . XA R e e b AT T AH G o0 By, FLAH G MEFE
0.992 (R*) LA L. FIH VOCs 21 43 1f B 5 6] o Joi dat Ve ] 1) 4 M G R EAT A S g s o B o AR A v
C~C, 213 11 ot 2t Vi B 3 3 AR vk 10 AT B, HiAk VOCs 41433 i N BRvE 04T B 40T MR A
TR A 1,4- 08 . AR FAT AR E 7 220 0.17~0.36, 4558 2 A B 241
2 #HR518
21 ZFEMmmEHIETR VOCs HEMUFIE

= A ARAT Ml A 2 AR A v A HE g S VOCSs (14 5 e RIS BE AN 1 B o AN [) i
THRE AT R AN HE 2 ALK, HEROR RS TS Ye W b VOCs ik 3 & T e, TR R B AN HERY
VOCs J5t 5 W B 2 T U RIS o 45 6 Bt b 285 B, ) 28 80l 2 1) ¥ G 0 HE ot B AT A 3R JS
B, VRN AR VOCs HE SR B fie i, AR T 0 VOCs HEJICEE I8 5] 36.4 g5 S5 il AT AR 2% 2% 4
B B9 VOCs HEBCHR BE 4K, 20910 5.9 g M1 2.2 g0 B4 VOCs #b,  J i i1 25 4 ot Aty SR 2 i
S HE IR o A T B it Y 2 2 AR v R e HE O B A 3] 0.004~0.14 g TR AR BR A, AR 3
SUR S [58

x1 RABRBEIEDPENSEINRERESHREE

Table 1 Concentration and emission strength of organic pollutants during oil product loading process

BRI CH B EIRE/(mg'm™)  VOCsER B /(mg-m ) CHHEGRE/(g¢") VOCsHERGRE (gt )

bRl 104.0 27 096.0 0.14 36.37
JIUHE 32 1716.8 0.004 221
S 10.6 4969.6 0.012 5.95

S A Tl R e T2 A 22 S R R BOR B A R VOCs KR e HETICRE A A [ A9 3 2
P o % I8 Rah 5 R, A B A I 8 R TP AR VOCs ot vk BE % Iy IR SR U - il L A
BERSh . AP, ARV RE B0 A A A B AL+ A e TR 2 X VOCs AT [T Wi Ak
B AT A TP EE A VOCs Ak BT 20 0 <R I & W58 I 70 8 30 Pk e W BRI e
AR PRI, PR B AR B B 1 HE T B9 VOCs Jo v B DR WRE A ARG, T ¢ 9 8 i e AR T 8 = T g
Ab PRV, X P HECH B HEE S VOCs it it ik B -5 0 B8 v TR

1 TR 4 VOCs Jo e MR i, 100 996 P 9 B2 o o R J e B VOICs A BRSO B, 368 7 Joi
UK E VOCs A BCR AR AT R, 5 B0 1 o R B G 2 3 HEL 9 VOCs 4w . 1E A T2
SRt b E R A BB IR B v P AR B LTS e A BRACR A ROR AR

Xt P AT R 8 R A AL TS e 9 A BRASCR R AT 0 o DAAR BT O B, Ak S 5 2 2K
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1 FEHERL () VOCs i & 1% B 158 3 20 S FEAIR T 97.7% (G2 F5 00 30) 1 48% (F-F4i2 17 100 h 7)), TMifit
R BT FE VOCs Bl T 81.19%, M il i i1 262 28 VOCs Il /> 18 2] 1 587.7g (PRl B 4 72 iz 17
1) F1 9.5 g A A ). TR E ARl Tk is e HE bR E (31570-2015) ) A (At KRR
15 Y W HE AR ME (20950-2020) ) 2R EE21 095 g TR S5 AR A il 2 2R AN HE VOCs i iR R A R o
25 gm”, AFRRLEARIGMCT 95%. L L Arid, %Al 5 2% ot A2 v A HEA HLTS e B 5 e B
HIRAR, AL H R B AR TR A R

R T 2 B v VOCs 1) 2H R A 1 2 B 100

R SMIEVOCs AR M. FERAA " %g
AR, Al ZESEER . 5. DRSS < 70 % 7
B i T 2B 3 AR AR HERS VOCs DLGE R R & f\: ;’g e
T A Bk B 55.1%~64.5% ., SR %f 10 N
OB S , H 16.5%~23.6%. Wit ik A o il ™ 30 A
e HSMIE VOCs 1y T % AU AR Sy . LRIt 3 B "
N 16.1%~18.5%; 5 7 J&AE M il VOCs H1 i e
FEBAR, M 0.7%~8.9% A2

=2t KB, TEVRIH . TR S8 i 2 B2 m&HEEITIE VOCs AT
Wt FEAMNHERY VOCs W, C~C, It 18 7E 1 Al I Fig. 2 Composition characteristics of VOCs for oil product
Y o HH 77.2% 3BT E 41.1%, C~C, Bekd loading process

BN 4.4% AW T2 43.4%; T8 S EE L
BN 95.6% [ 2 17.7%, K 55 0 o e
N 3.7% F+ 2 73.5%. 3% v B Bl % & i 2% Tt

R2 BAMEREIT R HEAT S I VOCs H 5
Table 2 Top five VOCs species for oil product loading process

B B AR VOCs 1K B R AL i i .

R T A AR — % — Yy 5 /% Y 5 He /% Y5 5%
R G A B A A . A e 78 SRR s SRR 219
B R R R R E kR, 5 W A2 P a3s AR 90
S KR 50% DL E -2-T¥H: 86 ET 7.4 LIROIGEE 6.7

6 R B R . R R RRT 5 £ IET%E 7.5 R-2-THs 713 EE ke 6.3
VOCs ¥l (T IR it 5 Lo sty g oy B2 72 B 44 SRR s2
SENZE 2 BRI R B B P SRR £
4 VOCs Wy Fh ELAT — 52 HLEPEFI 22 S0 L 5. 56 . WOBEAE R UM HE VOCs 4t I 6 19 28 4 S %
Fr, HUCHIR . TE T TE I R 2- T 2 e RO A S5 A e 1 S S % s St 2
BP i o LA L2 W Z G . TF O P SR FR e . B, A A1 HE VOGS 1
PP EN CaCy B2 43S0, B4 2 T UM HE PR 48443 1] ComCy 2 T

b bR L A A Al R AR R A P 4 e VOCs Il CoeCy SRR 5 5
(s DB TR 2-T He s Vet FAL AW K I EIRI 2 G 2 M S s BT S B2 VOCs 243 15 L
it 45%.,

22 KUHRREM S

COH #5156 JE A 1 (Loy) J2: 5 VOCS 248 56 2% 2 7 0 4 119 T %7 199, VOCs 414 5 -OH 2
6] 6 A2 B4 B 4, SRR AR I (1)~(7) B . BA VOCs 5 -OH [f f 7 1 ik 5% 4 SE R, %
R 2 e PR AT ML 2 0 0 2 SR T MR AT T 400, HF R s st 8) A (9) B
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RH+-OH —» R-+H,0 €Y

R-+0, - RO, )

RO, - +NO — RO +NO, 3)

RO-+0,+M — ROH +HO, - +M )

HO, - +NO — HO- +NO, 5)

NO - NO +O- (6)

0+0,— 0, (7

Lou = Loy ®)

Loy = Koy X Fi )

Ky Loy WES-OHMEHERHE, s Loy A VOCs 4155 i i -OH 2k B R B (s Koy: 4
A% i 1 -OH J2 B3R G B F o84 i BOMEEE, mol-m™, AHWFFEAKE H VOCs 2H 73 1Y 3 R 3 BN 5% 3

Fs o
#3 RMLH VOCs A% OH R iR EHH
Table 3 Reaction rate with -OH radical for identified VOCs species (s™)

BErEFh R Bk W IR WL AR WAL
N 0.248 2,3- IR T b 5.53 M 8.52 S 1.22

ke 1.09 2-FRE e 52 i 26.3 LiFS 5.63

7 T ke 2.36 3-HH ke 5.2 2-2-T ¥ 56.4 4% S 7.0
ETHE 2.36 2,4- H ke 4.77 1- T 314 [i] /% - F 13.6
ke 3.6 GiE-S2y 7 2T 45 64 4R-— IR 23.1

TELE 3.8 2-H T e 1,3-T 20 E N 58

ke 5.2 2,3- WIS Bk 4.77 -3 H 31.4 LS 6.3
IEBEE 6.76 3-HIEC e -2~ 65 IERA 5.8
IE¥EgE 8.11 2,2,4-=HH b 3.34 S 66.6 1,3,5- = HIHEK 56.7
IETHE 9.7 R b 9.64 J-2- % s 66 1,2,4-= P HEE 325
B2k 11 2,3,4- = F3LLhe 6.6 1-CL 37 1,2,3- = HIHE 325
+— 123 2-HIEL Pk 1,4- 235K 14.5
ke 4.97 3-HIIEpEbE 2-LHEHH 119
woke 6.97 + ke, 13.2 3-ZHEHE 18.6
2,2- ST ke 223 4-ZHEHR 11.8

S it T 2 280 R v B AR AR MLTE G W B N T P (L) i85 1.5%10°~1.8%10° ™", i fiip 4
Pe kot FEAMHER MG Y Loy (B MK, R B BA WG R Loy A . #HE—F 0 &
B, ANHEA LTS Y i H B ) SRR i VOCs XTI Y S R 36 A 111~ 13.5 7", Hirp Sk 480 /2

AR, MU S 7

U=

B o

MLV e I N 1 Ve T Al 4, S5XF W ORA TG PR A 2, HOG A2 SO 1 PEAR 5

XFANHER ALIG Y Loy SUEHEAT T 438, G5 AR 3 Fros o 78 Bt T 26 8 A v ) 1 3 1 32
SOk H TR H 7, TR 70.8%0~85.2% . Hirb, MM #ont B i e o b o X B g T
KA o3 HEAT T 4007, Z5 R WL B -2- T RO -2- T Xof vl 28 480 5 o v Mk R 5 2 AR

SRR YA VOCs 473 BN TG PEBEAT TIPS, 23 Re SR
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5 AT VY 89.4%; [-2-T M. -2-T U 188: ;

R -2- B4 % A A4 28 3 77 2 S i 0| ]

U, o5 I R L ) B 83,895 %K L o f ekt

o B O A A4 S R LR 20 2 0 7.

WE-2-T0 5 . = 3% % 3 R L 01 =l H

% 78.4%. o30f NN
K 2 L 2 e S HEAT BLTS e 2 o] 4 Ak

IO T P 1 B2 B 5y, o R 15.59%0~23.8% ¢ S mE Em

Horpr, Seole & #E AT, 0 e das S I i 1 PRES

() DTRR IS Ol 36.4%~58.3% . 5 B REA RNTE B3 REMREILIZINE VOCs B R BL5E M 4B ARAFIE
TR L B R, N 0.69%~5.4%, Hovp ke i Fig. 3 Composition characteristics of VOCs related Ly, for oil
RIHG RS B B, TR AL R productfoading process
FA R A ] o — R O 2 PR O o

XF Loy STHR & FURT 5 A2 400 (L wh) ot
77508, S8R ME 4 FroR . B & A 3 4% 0
P i L IR 22 AR UCHES o AN [R) i il 2
0 R AL T T 1 BT R A A0 B VOCs 1y i
A5, HERI-2-T 6 . R-2- T, I
Moo W-2-80 . B -2-1804 T 57 et 45 Cy~C ot
KRR I o ERTERERE, BEE
WM TE, AMER P ISR e g USRS
Wi C, M m CoMle il I . &% LIk, midh B4 & REMESELATS (A5
T #R AN HEA WIS Ye W 0 N TR T Sk PR T Fig. 4 Top five VOCs species based on contribution to Ly
P, TR HBIRT 5 AL XS Loy & 1 DTBR AT 35 70.9%~87.5%, T T 4 . 5 M o A
S e S5 R d E TR Y
23 REERBE SN

SR A Y (0zone formation potential, OFP) & 5¢ VOCs 2H 7 KA R A A= il 1 i) 88 7 e,
R FH e K4 i S0 36 ME 7% (maximum increment ractivity, MIR) X % i i 2 2802 A HE R R A AR B RE
JI#EAT MY, R OFP 33 J7 i an =X (10) A1 (11) Biw .

OFP = Z OFP, (10)

Hetl/%

OFP; = MIR; x C; (11)

4. OFP B RS R A /B M H, mgm>; OFP, 44y i i R A A EH, mgm™; MIR, 44
i MIR RE(PY; C oMd 5y i W ERIE, mgm™.

JR A T 2 2 5 A B AR FR AN HEA AILTS Y W Y OFP A3k 1 865~ 1.25x10* mg-m™>, Hh il 2 2%

S RRBUE R, RS R R AR, LA i VOCs XTI OFP Ak HE, #— i & B, VOCs

1y SRR A I 1A 8 1.4~2.7 grg ', ALBEA BAMEA LTS e i Bl e, TR Bt B e fik . 45

B85 A B A TR BRI 9K B 2R AN HILTS Y G B AR AR BRRE T 5 R G e 3 AR A

M5 U EAMHEA HLIE G i R AUE LR ) S ORI AR A Y s SeTh e AN LTS e RAUVE
BLRE A F S b R R 22 8], 5 IE IR Y

AR5 B B e N M 2E 5, i PR AL o0 X I 75 Y U5 XA B8 4 7= Ak B 3 Y
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me, AR 2 43 32 BN I P B A B BT A R . A5 A AR RO TE PR A AT A R, X T e 2
I i e ] 30 b XL SR R R AT A AT (R R AL o SRR ) SR R I, VR o TR S v e AR R
5 7 BT P2 4 R A TR AT 35 0.98 . 1.99 F 1.04 g gt M R A 47% LI E L T,
I it T € Bt AR AMHE VOCs X I E 2 PR 5% 5L 4RI ] 7= A g s, R g | EE

FER A AL S i B AR T, A HLTE e RIS AT SR 2 R R S OFP Z R B KR £ E
JRA o TR OB TE M, B VOCs W 8 & B T, I 4 SN I R A . i A AR
Be RN PTG G P s 8 B i ik 1) 18.5%, 1RIMAS A LIS Y e & ik 16.1%, T 443 2%
2 AR AR S AU 10.0%. K, VOCs X iy i 54 AR BLRE 1 5 VOCs ke it R IE L .

MO FEU X5 3 B = A bl DX AR Al 75 G VR SR IR PEEAT T R R, 45 T AR E A
JFi i VOCs R 3N 1.0~10.5 g-g™'c FENG 25249 & 3. 3k [ A2 b st X i B0 4 Ak T 20 2%% 8 HE AL
VOCs B 58 ol 2.0~73 gy BRIMS I B, HAYTS YL U8 OFP 2y 2.0~4.0. XF HL 4 #r &
T, T 2 8 PR AN HE A WL TS e W 0t 07 G ARV #5 5 i e R R A 2 A S T PR R
TR Y

R T R R R BL TS g 100
OFP 4 R AR 1F I 18] 5 B 7 o S 7] 1 il OFP 2 %-%/
FIL 25 SR o R A 2 R e R AN HE R ol
OFP %ok [ TREAL4r, Tk Hb il 55 5 ik 21 g el
72.8% M1 65.3%, BN T M. S0 0 AN 0 4 g 50
CnCo HL4F B4R SR s el A 0T 5 s Ll
BT R OFP BUMRFEAS AR 2, 4300 42.3% F 20
40.8% , B 5t IRRE IR 4y S BEAL S . B "l

KERIRIESN . 5 A A A 2 2 e
B BAMER UL R OFP M RAURIT . o oo e e
55 KA S TH SRR OFP B BTRRIEIRER .y, s

Composition characteristics of VOCs related OFP for

AIKN B 14.5%, 6 PRI R 2 28 R DTk 4 oil product loading process
%, M 1.6%~2.9%, Hr B2 a) s = f 00
TR EEEYA . RS WX R S of
TTHR LA, AN 2.29~4.9%, LR D i 80p
WEBL .l
LARLE S R R E 3 & R IRCE LN = s
OFP Ttk it LU iy 5 (0 4043 (DR 35 i) 9 43 7 45 Sl
SENE 6 TR, 4% 15 Yu U AR Sy g SR 5 L ol
B AR 2 B A K UCHE B . R [ 2 U O 4 10}
VOCs IRl BT — 5 95 5 2 4 ik 7 ) 4 ‘
YU RS Foh, SRR R 2= T PR
W, HR MW 2-TH . R-2-008 . 1-T R A B6 REEMBED LR S AN

Fig. 6 Top five VOCs species based on contribution to OFP

T -2- 18 455 o UL 68 24 2 sk 2 v p $5 OFP 4 73 {1
TR REEE . SR BRIR R e R-2-T M, SIbE . W-2-T 45 . J-2- A 1-T Mo S 2
I FEHER L OFP R IE bk . e My s, Hrh, WRERUIG A, bkl = ke,
RN, L, A S R ANIER LTS Y i R A O B R R IE TR A, X
A HLIE YY) OFP BTk il ik 49.8%~90.5%
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EIS R

T [ X B T 2 AN HEA WLV Y, RIS VOCs B s 4 T B B R P, A M TRy B,
WBE . MR, ) B RIIR IR VA B2 Tl VOCs 1 = IR BREE A, 78 1 < I e 45035 s 1o FH 32 B2,
R A P AR Al R 7 T R AR A B T 2 28 AR AN HE Y VOCs Bk AT T IR b BE, {H AR B S Y
VOCs 475 545 4 w8 SN TG P A 5L A AR B RE 77 o S I3 3 A R BT VOCs 1A B, X AR b [X 3R 5%
RAA S EHB W,

1) T+ 25 IAR A9 73 T I8 2 28 et A el A RS, X R FH I M e IR L 0l O A A L — Ak
T 2 AT AR s, &5 A h i i 2 2 i M2 bR VOCs HE L i il SR IR A e . A B T4
JG, HEm VOCs ISR Ab BAKCR o % B 2w il 2 B HE R RIR S &, @ik T2 28
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Abstract Petrochemical oil product loading process was key volatile organic compounds (VOCs) and methane
emission source which vent valuable oil product into atmosphere and play vital roles in regional air pollution.
The vents from loading process of petrol, jet-fuel, and diesel in a petrochemical facility were sampled and
measured in this study. The ambient photochemical reactivity was developed based on the value of OH loss rate
(Loy)- By virtue of the maximum increment reactivity method, source influences in terms of ozone formation
potential (OFP) were determined. The emission characteristics of VOCs were analyzed and control measures
were developed. The results suggest that alkane was the largest fraction in VOCs of the oil product loading
process. The VOCs emission strength of loading process ranges from 2.2 to 36.4 g per ton oil product loaded.
The C,~C, alkane including butane, pentane and hexane were founded to be primary species. Acetone was the
main oxygen-containing compound while butene, isoprene and pentene dominate in alkene compounds. The oil
product loading process vented VOCs features in relative high photochemical reactivity and OFP, with
atmospheric reactivity equivalent to that of xylene and OFP ranging from 1.4~2.7 g-g”'. The atmospheric
reactivity and OFP of jet-fuel related VOCs was higher than that of petrol and diesel. The alkane and alkene
were found to contribute mostly to VOCs related photochemical reactivity and OFP during the loading process.
The isopentane, C,~C; alkene, and methyl-benzene were recommended to give preferred control priority.

Keywords  oil product; loading process; volatile organic compounds; emission source; atmospheric

reactivity
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