.&;DJ_\E_ %iﬁl*ﬂni%‘—;ﬁ %1645 F£ 108 20224 10 A

Eco-Environmental Chinese Journal of Vol. 16, No.10 Oct. 2022
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

XEER: KRTEBIA
DOI 10.12030/j.cjee.202107010  FE[42% X511 SCERARIRGS A

HER

ik

T bR, BRHE, 55 0w, 4. A A A R A DL BRI VOCs HEUE 17 BUIR S umliHE 5% wé g L)), A48 TR =4, 2022, 16(10):
3367-3373. [HE Shaolin, CHEN Hui, QI Zhibin, et al. VOCs emission control status of volatile organic liquids loading in petroleum and
petrochemical industries and suggestions on emission reduction strategies[J]. Chinese Journal of Environmental Engineering, 2022, 16(10):

3367-3373.]

£ i AGIE A DL A SR 3R T VOCs HEE
FEPUAR B2 8 HE SR s 52 3L

TR b 2 g F AR, REE, BRAL aRA, KMt a0 A
K", AR
LR E AR ERE, Jba 100083; 2. F R ik A4S 4.0, dbE 100083

W ' AR ESUAR USSR B R B RONE PE (MIR) 4552 W 5 & TE A HLY (VOCs) Al 2 KR i
KPR, THEL 10 f KRR R A ML, X HEGE TR | 8070, R8T VOCs HEHORTA BEIAR #1794
B SRR, 10 B SSE K VA LR B R IR A3 00, OO BRI AN K 45, o AR O 53.6%
26.5% . 19.8%; VR 44 IEA M I, 2R IR A KRR A B O e, H Ay b
B, WO ROCR B s Rl S B it D o AR R AR IR T VOCs 136 BELBUIR | A i R Sl HE T 91 53
Br, 3 >4 iR R 3T VOCs W HE SR I - It 2 e R 30 JE A 4 W e, O PR A% 63 2 5 5 G A el
WeE A s BEECT BT, R PREfY VOCs I BLUEJE 5 36 BRRS I 75 0, 7 7 50 5 VOCs Wi HE 2805 4 11 AL i i
B AT R A U R B VOCs 15 R RIS

KA HERVEA VLA G HERYEANLY; VOCs IR BBLR ; Ik R i

¥ ZNYEF WY (volatile organic compounds, VOCs) J& KA R & (0,) FI4N kY (PM, ) 15 44 1)
WEFARY . AEH vOCs HERL, {23 O, 1 PM,, MRl B 4%, e KRR &, ERHETTF
2020 4F 11 H 3«0, 1 PM, s B & 15 YL b ) B ERHE BOR™ . Hor, il A6 35 & A DL IR 2R 28
(A5 Foaz i #0795 B9 3R 5O S 3 [E VOCs 1Y 31 SEHR IR (LA T {8 FREE IR I VOCs) o 1 Tk /b 42 [
J2 T 3 7 30 R R B A LR e T R A PR R ) E Bk = OCBEME S L BRI, R T e B
R, HRBAFTERE , 255 W IS, A B MR R AR, w0 ORI R R AR S G B
AU AT IR, AT IR O Fil PM, s KEHE DRI B 42 5%

AR ST B VA DLW I R, T o0 A AR BRI VOCs 15 e AR RCIR I A 48 26 4R
T VOCs B0 B IAR | AR o 220K Rz vl HR v g 43 Fr 45, 4 3 07 4 7 3 1 A G 95T dml 1 2 28k 98 20t
VOCs (8RS , S 3 A A A ST 2R 15 1) VOCs 15 Je B 4 ik 2% |
1 # ZMBNRENFERESA N
L1 ERMENREES
Wi EER: 2021-07-21; A HA#A: 2022-09-29
BB : BRSBTS 0 0, F PM, ; &2 475 YL b R B #5856 (DQGG202020)

F—EH: MO 1977—), B, WL, WL TN, heshaolintex@cenpe.com.cn; B fi5 V&


mailto:heshaolintcx@cnpc.com.cn

3368 ok L B ¥ W Fl6 &

VOCs JATAT BE ] KR R ALY A ML AR, L EZRAE N 1) S5 20 C B,
VOCs [ B 3L 78 SR KT 0.3 kPa; 2) 2R E KT 20 Cif, IRAWF, ELZESIE KT 0.3kPa 1y 4l
BHE A Y B T & & T 20% () U EE AP-42F HLIR A GE A7 31 Hh 2 51 T3
Sy RN A AL T, o R 13 A, Ak TR A 186 R Ak AR B R
VR UL Sk . A TR . BRBR . EEIRAE, A b TR BRI BOR D RO R
N WEE, Ol OB, B . ORES.

ST " 51 ABMEHRENEEERELER
%082 1 AP-42 A WL VRS> IR 4 10 e =

Table 1 Typical organic liquid consumption and related

A AT 7 it RN B 0T B VR A A PR T R properties

BB, ZEAIH R . SRR MY i e K o it
I SRy OO

B4 & KON M (Maximum Incremental Reactivity, 5% WA (x1 04:) e \kP: SR

MIR) =252 Wi ' fb ~7 S B ) SCHEPE D 3%, 3k EX)

JH 65 590 29.2 (37.8 C)

Wk SRR LR A, PR & Em !
VOCs e R W HE 8 1 HIERRSE . JF IRk 2
SRR VA DU IR A R, AR 3
JE 45 & YA WU AR HE RGBS . fEEmE 4
AP-42 H A 9 13 Rl AR A7 e o, B g s 4599.2 2335
6
7
8
9

b 12517 33.18
R 384931 3.93
B3] 14618.4 1.52

3R BL S SR T BUR R SR L Y L Sk B 4995.9 1292 0.66
LB AR AT R S 7E 186 Fb * 1276.54 1003 0.69
YR A HLAL T o BROR S5 JRE A T7  FA G 820.19 291 3.93
S i SR AL TRDRLS, el et HLSER MZHE 30469 0.87 5.78
JE . ORI N IEYE (MIR) = Z Rk 10 KL 1037.9 058 166
BIHMZE. A, W BE. £25E84E VE: 1) WO I S B SR AL AR A 2) B0

ZEAURHR20 CHIBIIEE; 3) RS SN IR I AR gVOCsH)

BEFCRT G, SR B RS  Se e
FHIC W 1 e RE B, R A 10 Bl LR AT ML 1A

2019 4RIl P . HSLFEAE . BRI PR LR 1.

12 BEEAMBNETANESETARRKHE

WHEEREAIR A EENZH THAEE . ]S KB, ik, FERifadfp, )
oL KR AR TEA N A R 78 SRR R A DLW B 4 B 7 A2 VOCs HE . 1 #5 & PE A DL AR
TN VOCs IR 5 k4 . K% . MR, W ZmAT., Eishm TRrm, #EA
MURIR LB 3 FhS AL, 5 — R JEah, Wev ek, LIEANSEO T, BN s K; 8
ail, TH SRR LK, EHNE AR KL, KAWL BN E; B AREANE T, Ak
B, REFWEEER,

T [ JE 3 R MK AEE KT 70%, KBRS D . WANE DBk . g . s IR A e A,
FEA N Lz, ZEWNE DR EEE S EH L BRI, B4, IS KT CRARE.
B P A 7= By 2 B o A Tk E R, Dk s Ho, RERAELA AR B E kA A
iz 5 249 200 10% to P [ g it il Pl R i ) 3 B 0 3 A — R R R AR 2R R — IR
WEERMAEE . KA. 0. REHITHYE; RWREA R, B3R R ER A A
YRR S T — R A T L K I IRE A B 57.4% . 19.1%. 19.1%. 4.4%", LZEE PR
A AR ARG — R A SO, RS R R R e, DR ARV . S
WL WU A MR, ORGSR E . Hob, OB LIRSS RERSAEVLT Sis
T— Y2z 5y . ENERBERARRSA VL TR =UEE . KE. N, "E S



55 10 A AAREE - A A A A AT HILIR AR BRIV O Cs HERIUE 4 BHAR A2 Dol SR et 22 1L 3369

SR 12.8% . 352%. 11.8%. 40.2%, LAl *2 RESRBIELMEIIRME 2019 F15
UL, WESE VAL TS S m AT 8/, BT FRARMENHITE

HUVRERM AZE R T, SEAEaRs . %% Table 2 L(?;lmg nlleth<1>(11t§1and corfesll.)on.d(;ng lgz(l)clhgng volumes
. . . of Typical volatile organic liquids in
£ AN RIS A HLE TR 5t 4 e &

Sl ST, R ko, TSI TCRREI AR e
i IR TP AN i N

Hof, ORI sanew 0 ™ Lo o500
BoL O IO MR . PR, R T P 2657 2483
ey
IR E R 0RMkRELEALE © o3 2762
EEBUREE R R, A, R e 2928
& HRYC N 53.6% . 26.5% . 19.8%. 5ol 2260 1372 460
. g s \ 6 I 2 667 1381 463
2 BEAMABANRERBIRT VOCs HIF "
1:,_.{' fl-l ){ﬁ 7 ES 630 382 128
5 8 LEES 351 278 93
2.1 FERARERK 9o AT 2118 547 183
TS RHRE) (GB31570- 1y w2k 0 e o

2015) . (iAo TS Y HE bR vE ) (GB
31571-2015) A1 ¥ &AWL TC A SV HE RS Hil bRk ) (GB 37822-2019) 44 # & 14 A ALV {4 4 48 42
R RO A 3 s ST oK T I AT B HE AR M ) (GB 20950-2007) A3 X 74 I
AR I AR B SR M 2020 AR IRABIT IR B R IR K STE e W HERCRR ME ) (GB 20950-2020) Xif JiE
W VI U AT A ML R R A KRR N A A R I AR L R L 4R
M, PG A 202348 1 0 1 H 9256, 53k XF 0L 0 6 9 E B 2024 4F 1 A 1 H SZ ™,
CRli A 90 AR A TE R Tl KI5 Y W HE PR 1 ) (GB 39728-2020) %3k 25 3% B 5L 283k =27.6
kPa 119 JEL 3 B SR AT 9 A, B Al B 1 2023 48 1 H 1 H SER™,
2.2 EFHIR VOCs BHER IR

M4 €2019/2020 4% [EE GG oK T2 s ), ATEE A2 5 Al 53 2019 4F v [E R AR Ak
22 KAE R 3200x10% ¢ BT 320010 t N R KB i, HAD SRS A ALY, LR AN A HL
b TS 2 ka5 N R T HL S 2 3 T T, AR 56 3 200x10* ¢ 7 0 & 48 & A MLRIAR A
LA K GE B EATR A IR R . ORI A T 5 4 Y PR R AL AR ke 3 DR
VOCs Hiflce:, (U/E A2 E)Z mHEC S RS % . BP0k B A Bl . vk . AT SR, A
OB, KL R X W OERUE 20 10 MR R MEE MUK . A PLIRAS IR 2R R iR R
MURAR, 285 G 3 K G B 2R AN B 2R T VOCs HE I B e 40 R

KA (AT VOCs 15 3L JEHEA TAEFR ™ ) 92 2RI VOCs HEU =A% 5 7 vk
AR ZA . P, ER%E . KRBT R, WM R g, <IF
HOLOL ) AORE 0.6 T AR 2R 5 A HEB R T R IE TR E 0.103 kg'm ™, ARG 2k
TR P AEHE R FHe < M . AR RIEVE” . LU EY o <3 R M HL 0.465 kg'm ™5 AN 0K
TR LA AR B 77 it AR R0 D 4% < OB T R 3 (R " HC0.5. THE Y 2019 48 4 R B P
HLVE A2 4805 #2 VOCs HEC B 5o 11.2x10% to Hirbr, 10 A AU HLIR AR 5 28000 8 VOCs HEE &=
Jg 8.69x10* t, VXA M VOCs HEMT Iy 3.18x10% t, K A4 4 P I VOCs HERUR 1.68x10% t, fibfif:
R VOCs HECEE 3.81x10% to & Tl AT ML M 8t #2119 vOCs HElCiE WL 1.

WA PLBARFIEE , JEIM AN 2 3 IR I VOCs HERT A K1 2 FliE L EA ML, 5 4%



3370 ok L B ¥ W %165

VA LR A ke R T VOCs HF 7l B & Y 120 600 .
55.3%. Wiz THA, JUEH LA PRIk _1ooeno
CEE S PUINSUSIICE NS 1 (NP S U (R B
VOCs HEJ = K/AMER AR . R4, k4, E 40 000
Forr, R IR VOCs HERCEE oK, (5 4 ﬂmoﬂﬂﬂ H
A% e VA LV A5 R IR BT VOCs HE B A 1Y "D S R R S
42.5%; FUOMIRERER, 5L 352%; BR N TSR 2
KRR, (5 22.3%. HHLRIRRE
23 EFIFIM VOCs B B ER A 110 FIER M BHREZHIRT VOCs BHEE

A RREATW R LI E ., % Fig.1 VOCs emissions of volatile organic liquids loading and
N E S 2 Ve R IS ten typical volatile organic liquids loading
BAEI . W KA R L ED A B3 R LT 8
ST 4 O R R B R VOCs BIKCTIH
BLRRE . M AMIE T A U 1 A AR Table 3 Current status of VOCs recovery corresponding to
o PSSR EN, BEALMATEFIIES . ok different loading methods of volatile organic liquids
BRI T B A | o < I (VOCs iR 35 [ml . AT E

. . ‘ B AP
R B o o, 3% R S B R R 2 WA KRR AR
AT AR, WERCR S . KR A 1 Jsi % % %
TR b2k, (EL 2R 0 gl A A S A PR A 2 P AN 2 Pl # # %
FE L CERBCRAR,  BAT eI e OB R A ] 3 et # # %
R R R Il W Y AR D, 2R 4 S % % %
Jit PR A A9 T it i 1 B A A, AR AL 5 i # # %
TAFBARAS . L, MM gE— LA R 6 Hm £ 7 %
TP o 33 3 WY Dt it e 8 3ih A Iml e &k T I Sl By 7 ES H A1 %
B, MEMARIR A, SO A E 2 T L 8 iIES # # K
RIFRETE o W7 S AR O R 5 9 PURSLLE S H A1 %
Hoft = i A, I T, s R TR 10 e % % %

A, FEAE R LA AR IR . AR YRR BRI S PR R O, TR 10 i B IR AL IR A4 A ]
WOEARIAR , ik 3 R .
3 ERMBIEREEIIE VOCs i5 30 R HESR B

FRE H Al P [ 45 & M AT ML 2 38R T VOCs HERLFE H BUR, X ARfrl e bk 7, S R ok
WCHENS o LA 2019 AFHERUIG B0 B UE, XEAS [ 15 it 2% 18 R 2 40E T VOCs B HE =R (A eATlk
VOCs V5 4 I HEA TAEFE RS ) F 282 IR0 VOCs HEL 7 A Sk b 17 8 mivAl, DAE T mas R
B FE A TR 2 AR 2 A ML 2 2R U0 VOCs A s HE SR s

1) fin bR A A0 2 2 A NI . 7E 5 R M A AL A B B VR G L KO U N R L ) S
2019 AR R FEARAE R ST, 2021 4F A 1A S A0 A NS , s 1 EER S AR B2 09 Th A Il i
BEHE, XA B A A S SR B A0 AT G, AR BRI VOCs WA A5 3 R A 3K R 1 3k F|
95%, FFT 2022 AE4 T SE N, ARSI 4.3x10% tat (R HER o R HE A B 38.4% (A 2) .

2) KR AT MR, EEE AR AR E G L HRE . KB e 5
2019 AR AR FEARAE WY 20, 2021 4F A T 20 JE 8 Ak A2y A e ek s, VR L DA L AR 4



55 10 A AAREE - A A A A AT HILIR AR BRIV O Cs HERIUE 4 BHAR A2 Dol SR et 22 1L 3371

120 000 o 20194F Bk 120 000 o 20194FEBLR
100 000 HEARIN IR 100 000 a KA AT R
3 80000 5 80000
E 60 000 2 60000
& 40000 ¥ 40000
20000’%’% I_E 20000 E[E
Ot\z\g\:@,[z:g;& e &‘@ D R &%‘% %{\%o
FEREE N4 &y\;&%{ A % @\ S <K ‘%«é} w%
B N N R
EELIRGTE N B PR
B2 2022 4 4 52 AR A < B ORUHE BT B3 2022 452 pl ok 2 o S R B O T

Fig. 2 Forecast of VOCs emission reductions of vapor Fig. 3 Forecast of VOCs emission reductions of vapor

recovery from marine vessels loading in 2022 recovery from rail cars loading in 2022

L WAL ST R B AR LAk, VOCs W 42 &L ZE A b BRASCR 138 B 95%, I T 2022 4F 4 [ 58
B, WPRTSEEE 1.7x10% ta ' A SHESE, WHE Fo 98 3 15.2% (1 3) .

R EFE R AT U, EHEMA VRIS E R R HRE . KEMAMER LS
2019 FF PR FEA AR B AT, 2021 4F A 10 e 20 TR T 2R VR4 T A T e s, e v AR BRCR
80% 11, AL HRARIE 95% 15 VRAM . WU . AT . Sk . WAk T R ISR LA, OF
MRHE & 5 A 27 A2 B A8 300 B 40 B M A D, 45 VOCs I IRCEE BORIA 31 100% Ak BR8]
95%, FfT 2022 AEA T SE K, WP S2HE 2.65%10% t-a ' W HER . WWCHE LA B 23.7% (K 4) .

4 EREEEYI . EHEEEA RS R | K ERE AR 65 2019 R FEA
RS, AR . VR AR L A TR A 2R s i T LR AT R A iR, A ke

120 000 o 201 94EFLAR 120 000 o 20194E 80K

100 000 @ I AT T @ WAL R W
- 100 000 |
= 80000
f;: 60 000 = 80000 |
40000 E 60 000 |

20 000 E E |_E & 40 000 |+

X X I
@\ i%g% %\?k & ¥ &4%/ &f@\%@ \@o & 20 000
o G G 9\ @\\’ 0 L. Cen  —
PR RIE JEh Wil EREm U APLRR
AR AR

4 2022 FREMCRFEMSEIVCRHEEE
Fig. 4 VOCs emission reductions of vapor recovery from tank
trucks loading in 2022

E5 EEESHR VOCs BFEXTEt
Fig. 5 Comparison of VOCs emission reduction of key
substances under control

Pz R A i, FLYCAE Ak BRI R 959% ., W AT S B4R K A HLIRAAR 5.3%10% ta By HE
WCHE LA = 38 51.4% (1 5) o PRtk , 2020 4FFHE TT il PEARE & A i, A8 U T 8 ASUOCHEY) i

5) sk 45t AL ffkiﬁﬂ@w LR S 2019 AR PR EEARAR M ST, B RIIIR A L K
KL MR B A5 10% SO B IE R, B TIIR A L KT L IR R 1 5% U B TE R
MR AR5, Z R R AL SC B 0.53%10* va! B HERE, WHE LB R 4.7%. AN, BEE B 5 A 6 Y
B, FiEEE S, BREHOH —ENK, BENRRBESNECEIAE T, By
Pt G BRI PI W RaE BI, EESOR % TR 025 5 I 0] 32 i 25 4 AT R

6) WEE RSl Ak o FEHE R A WL AR 2 MOV L K ZE AR R 2 L ] 5 2019 4E R FEAR
A ST, 2019 4 K AR SE R G AR BOCR LA 80% T, VR A AR R SR T MR SRR L



3372 ok L B ¥ W %165

95% 1. 7E 2019 4FHEAal b, B K FURERCRIE T E 95%, REWESCRETE 100%, R IENE,
A 2B 1.95%10% ta ! s, BHE LR 17.4%. 3 i BE 25 A IF 0 1 44 3 KL U8R R B s AT
AR A )y SR AT S B AR RCR T . IR, AR SR SR WA TR OmsR BE S RIREE R SR S,
T e WP 8 1E H B AT Y WA

7) A v Ak PR e HE A SR AR T . AR R PR DL B VR AR L K2R U A 2 A L )
5 2019 4F AR FEAAR I A4, B B Tl RIS is it A Ak BRASOR e 95% i i B 2 e kil B A FR AL
FIKF 99.8%, MR, HASL AT S 1.15%10* t-a ' A RHER:, JRHE )35 B 10.2%.

8) N5 Ak B 15 it () iz 2 o B S T 20% Ab BEAE 7 09 R gt A BRI S AT AEOR Y, AbERSCRAL
K 60%. TEAERAEA PR R B FOHVRE L KT e 5 2019 4R QR K A B 51T,
430 S TR SC I8 il ) Ak PR R 95% i AH I B EL 9 TR 4 & 60% . ARSI, HER R 2 3N 1.67x
10°ta™, BEMLBIN 14.9% DI, s X Zb 38 it (1) 32 4k 2 ™ 4% 56 4 VOCs 15 Y S M BN .
4 FLERE

1) 10 B KR35 R e A ML IR SR DR 3 800 £, HUCH ALK &, 5 KR R 53.6%
26.5% . 19.8%; VR G % E A B A, B ISR A K R I A IR Oy ik
HAFRR %, WEEBCREAR; My a s < ik i 8 0

2) BTt R FE 2L AR I VOCs MYk HE, I 5 a5 G T A A FE BN BRI L Y L U L A
JE 2B 8 A IR SO S A R 5 L R R % 2 ke R = A IR R AR, IR R PR SRR . A L A
TS T A AR . TSR AR SRR, TR AR RO AN . e T R, RN
P WL AR NIA BRI B, FRelsim b Kk 42 R 2245 2 I U4 Ak

3) VOCs Wt 4 2 48 AR Ak T e SIS AS B A 2810 T S BRER R sl HlE, Rz tE— 2B m i 4 R 46
WA IR . AR i I BBt HE bR i 5% fb 25 22 50 ORI B B 45 #4101k 1 B 6 B AR A T 1 VOCs I HEAE
AR nssiz e, #hiRitifeoe skt . RFESRL, BYMENENZ —.

4) HF A ARFC A OGRSt I BR 5, @Gt — B IR R U L s s i 45 F R . R
PEA WL IR S 28 SR M . Al i e 48 0 3K vOCs HERL S5 7 T B 5E , AR A 38 403875
VOCs BAE 41k iG B

& £ 3 Wk
(1] SREHE, BB WEAR AR 8. GB 315702015, Al (7] XUsl4e, 325506, 20194 [ AN ATk & SR M), dbst: Aim T
Tl I5 Y HEBRELS]. Lot A EIREE R AL, 2015. Al H AL, 2020.

(2] BT, ER P B SRR 7. GB 31571-2015. £7iifk*%  [8]  WILLIAM P L Carter. Reactivity Estimates for Selected Consumer

T T5 R HEBPRAES]. b5t b EPREERL A= ik, 2015. Product Compounds[EB/OL]. 2021-12-26. https:/intra.engr.ucr.edu/~
[3]  AZSPREI, M T FLEJR. GB 37822-2019. ## L A HLY carter/pubs/aminrep.pdf.

T L H A RBRUELS]. dLat: P EIREERLE R AL, 2019, (9] BRI AIT. LT E%R (AT ILVOCsTS Y I HE A T 445
[4]  US EPA. Emissions Factors & AP 42, Compilation of Air Pollutant ) K Al i s A S5 16 5 T AEHS R ) 1938 41 [EB/OL].

Emission Factors[EB/OL]. 2021-12-26. https://www.epa.gov/air-emi- 2021-12-26. https://www.mee.gov.cn/gkml/hbb/bgt/201511/120151124_

ssions-factors-and-quantification/ap-42-compilation-air-emissions- 317577.htm

factors. [10] =SB, G4, BIE. B I— R YRE BT, 200
[5] PG A R R 201 74F 43 AT AR BE S B4 i (M. It 55511, 2020, 423(1): 40,62.

at hEA L REE, 2018. L11] Bk, . ob A S S I — K R R BAR | 775 o) R B %) 57
(6]  EGMALE: T A 215 B 5T, 20194 d [E 4 i A i AT, HAMETR, 2016, 21(5): 14-20.

Dl ZBFE R ). P EG AL T, 2020(3): 66-73. [12] ERAEERY G, B G ES RRRE 2UR. GB 20950-2007. f#


http://dx.doi.org/10.3969/j.issn.1008-1852.2020.03.019
http://dx.doi.org/10.3969/j.issn.1673-291X.2020.01.016
http://dx.doi.org/10.3969/j.issn.1673-291X.2020.01.016
http://dx.doi.org/10.3969/j.issn.1008-1852.2020.03.019
http://dx.doi.org/10.3969/j.issn.1673-291X.2020.01.016
http://dx.doi.org/10.3969/j.issn.1673-291X.2020.01.016

55 10 A AAREE - A A A A AT HILIR AR BRIV O Cs HERIUE 4 BHAR A2 Dol SR et 22 1L 3373

THPEISTS Y Y HERARUELS]. AL st hE PR HRAE, 2007. ATFR T RS G Wy HEPR HE[S]. AL at: b PR BT R 24 h i,
[13]  AZS3REEE, E A% W B LSS, GB 20950-2020. f#iE KI5 2020.

YW HEbRELS]. dbat: T EEBREERRE WA, 2020 [15]  LWHALIE 22 5 M . 2019/20204F H [ 67 FE B K B T HR 45
[14]  A=ZS3R8EE0, EE % WES AR, GB 39728-2020. i A7 ilK 4k [EB/OL]. 2021-12-26. http://www.ship.sh/news_detail.php?nid=38579.

(WAL 55 37 k)

VOCs emission control status of volatile organic liquids loading in petroleum
and petrochemical industries and suggestions on emission reduction
strategies

HE Shaolin'*", CHEN Hui', QI Zhibin', CHEN GuoHui', GE Yanbing', BAI Xiaodong', SONG Yang'?, LIU
Bo'?, YU Jiging'?, XU Yingjun'?

1. Petrochina Planning and Engineering Institute, Beijing 100083, China; 2. The Ecology and Environment Branch of State
Center for Research and Development of Oil Shale Exploitation, Beijing 100083, China

Abstract  Based on the key factors affecting the photochemical reaction of volatile organic compunds
(VOC:s), such as consumption, real vapor pressure, and maximum incremental reactivity (MIR), ten types of
bulk volatile organic liquids were screened, and research of VOCs control and emission control status during
their loading were carried out. Investigations on the current emission situation showed that the ten bulk volatile
organic liquids were mainly transported by tank trucks, followed by marine vessels and rail cars, which
accounted for 53.6%, 26.5%, and 19.8%, respectively. Vapor recovery had basically completed on tank truck
loading, and most of them realized bottom loading. Vapor recovery of rail car loading was more common, but it
was all on top, and the collection efficiency was low. There was fewer vapor recovery on marine vessel loading.
Based on the existing shortcomings and the requirements of emission standard, the emission reduction
potentials of different management and control strategies were analyzed. Policy recommendations were
proposed that the process of vapor recovery should be speeded up in the crude oil loading; in terms of loading
tools, the vapor recovery progress of organic liquid marine vessel loading should be speeded up; in terms of
vapor collection and treatment facilities, the optimization and supervision of the vapor collection
efficiency should be emphasized.

Keywords volatile oraginc liquid; loading; volatile organic compounds; VOCs control status; emission
reduction strategy
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