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Abstract :
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This paper studies the application of low—temperature condensation technology in reducing VOCs
emissions from oil storage and transportation systems. The generation mechanism and emission
characteristics of VOCs during the storage and transportation of oil products were analyzed, and
the principle, process flow and key equipment of low—temperature condensation technology were
expounded. Research shows that low-temperature condensation technology converts VOCs from
the gas phase to the liquid phase by reducing the temperature, and it has advantages such as high
recovery efficiency, low energy consumption and strong adaptability. Differentiated process schemes
were proposed for different storage and transportation links, and the application effects were verified
through engineering examples. By adopting the optimized system, both the VOCs reduction rate and
the oil and gas conversion rate are relatively high, presenting significant environmental benefits and
economic value. This article also explores the coupled application of low—temperature condensation
technology and other treatment technologies, providing a new idea for the comprehensive
management of VOCs in oil storage and transportation systems.

low-temperature condensation technology; oil storage and transportation system; volatile
organic compounds (vocs); emission reduction

—. HEIEIERYS% VOCs HIRE R RiZH L EM

T EIZE RS AT AL AT VOCs HEUh 2 B sk > —,
CUARAT . ST HNESEEATT . FREHAL TAT AL VOCs 4HET
25 IS R 16% DAL, HA iz 2400 T 20 40%
e

i fEE R VOCs HERCEA DU Rt RO L, ¥
Pt G BRI 1S E AR ORI
PERATENE, 550R. B, SRR R I 45
2o, EEORE. Wk, FREESMHmELGY. X8
Fr AT VOCs Ha bR R I Ak i

BEA ERRIAAL I 2R A%, A I T AT R PR ik

HEHEN: IME(1983.04- ), B, Wik, BAILAKRKA, RLFIFaHALIAE,

Ao HFRMATHWITCAHAEIRE ) S0 IS 5
45 VOCs NG T HIBHEDR, DIFERs. 45FH) VOCs Jill
AREAEHEER L.

—. RBLERAERRE

TRIR B BERASE— R AT AR O VOCs 2B, FIA
PR SAS VOCs BEEE IR, SC BIRIIIIL ., 24 PRI
FEART VOCs 5% sE FEIN, VOCs & MSHIBAL M, 47
K Wb HILLS TS

BB 2 RN R EE, eeikeg; VOCs 1)
DRI EERE R, ARk AT, BRSNS IE RS

AREN, FEEM, FRBHK, FHRTE: TEAFHIEEE VTR

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 031



{SELTF2 | INFORMATION ENGINEERING

R AR

FEMBARIE TGS, IR AR RTINS S A
BTG R, TR RGRS IS Rl REFIS RGN
LY, EA TR 6 SR RATSIEE
WEE, ST TR R A

=, RRRRBRATZRERXBIZE

(—) Ik

IR BERARSE M S AR R G b 0B T2 A G LU
AR

58, & VOCs ME AL AL IR IT, Fplmkss .
TR T, R I L SR AT (RIS T &0k e 2% 7.
QRIS R A MR AR . TIRARGR AT, BRIk S B
HIAE50me/m® LUK, BRI 4% 10me/m® AT M,

Hk, WALHLE (S S BRI, B BRI RS
WG, B RAZHSHTN, BLRIRRE. EFE S0k
farft, R R —20°CE —40°C 2 [A], WAL 75% s
R VOCs; (B85 g% Btash, 1T -60°C% -100°C,
FE—45 FI I 2 VOCs, BRIEETT A 85% DAL 1,

SRIGE, BRI HRAREE NS4 BT, R S
FESRIY B o RIS SR 20 TR 95% DA b, AR R A= R i ik
HORIR, e VORI AR, ARy m WO A8 el AR
%, B RENART N,

RJE, HENRSURIE IR MLy, AT E B A
TREEACBERATT (IR, fEfibess ) M THE— A0, DIWEE
HERE, SRR A B S, B VOCs MR & T fe %
1.5g/m* DL,

(Z) XBig&E
MRS BER U R A TR it ds . He RGN

W EERE ST VOCs HHAF A% OS5, HLE T F B 4572 45
H4BER . B AR BRSO A5
fAJEL . S TR, (BRHOR A A, (ERR BT
800-1200W/(m? - K); Haibdtasiiactisorg s, LARETIE
2000-4000W/(m?> - K), {EIEVRAE I R SEEtars e
SERRTRH LS, BREFL N 1500-2500W/(m? - K), {HpfA
e,

¥4 R GRIHR T RORE, R AU E SR 614 R Gk
RERRN REESH . VUERHNS RA BB,
AR HFEZ R 0.8-1.5k Wh/k W, (EIBfTRAME; IR E 4 H
AISEI R (FRARAIA —196°C ) , (ERARASE, AN
294 3-bkg/kg [ VOCs, 1E&H TESRIMEREZH7 4 Y,

WS BEE RIS R o . RS, AR S
WA G A FER SRS B o 43 B RUR BB N Z 55 1 [ A%

AP AR, AU SR T4 B b 8 99% DAL, 5
SRR & R 0.01g/m*

M. JiR<SREATEHREEFRFTRIMNA

(—) &R 2 AR

I ot A A i 26 72 B e o st v 2 7 A P I 45
&, A& VOCs HERUMEEBRIR, B T IR AR AU R K
WS, VOCs JKFEAE/INFIIN ) 200-500g/m* , AW
M A% 800~1500g/m* ¥, A1t iX —45 A, I BERAAE i
WP AR AT R R I P 7 S SR A A A

— IR A HEAE, K2 AR IR AR AR B v e
AP E TR, 12O T R AT L AR
N TEERIA G, DAL 9 E, M=t
UGE R GEAL 10 EERERER MF ISR, RGERTTAEEERE ST 200m? /
h, WHER Y —40°C, AR [ 2 3200, VOCs JltHE =ik
82%, HEGEREMUHAET] 345 10 e A IE T
BN i, SRR AR, AR R, A, BT
HALT, (TS [ SRR S, 1R T REUBTH
SR R, PR RIS HEN T, R
i RIS B ARG, WA IR ey e g vk
BRI, ERIR & A,

AR B, R RS LA SRR
TS7 BRI e B 200 T e 43 BT R R e 2
SR G RGN, SRR, HIZ FE R
ORI RS, SEEFRI, FRERLE M /NELR RS B, b
RES I H A 20-50m? /h, RN —30°C A4, VOCs [
AR 75% LA bo 43 Bt AL PR ) 3R O R T s, RIS
A [ e ) HE TSR AT SR R T 5 SR s A
WG TR0 RS | ORI 22 5 0 R AR RE L, 43Rt
RGUREA A g HHIEBUNAOLS, N TS
EFREXICATE . BEE /NG R EEAR MR, Fiil e
R E BB AR B S ACT R, b— 5 T HN A
BTG 55

(Z) RETEFRLA

AT SR VOCs HERT B 23— BEERTT, RR AR HER
Serh. VR R RIS, SRR R R HERHY VOCs W B 7 A
1000-2000g/m’ , SRR SREHHE LRI, —RorEsE
A9 1.0-1.2FR5RFH,

FF W FEEIS RN RS A, RIR SR AR M B e T2
F—BOR TN RIS 2L —40°C, AL 70% HY
VOCs; B BER AR A GRS N IORIR I — P B —120°CZ
A, REEETE 90% LA bo B0 I 40 Ml 4 A 258 4 ot R FH X R
PBREE T2, REIZITEHEEEST A 600m? /h, FRIBETIHL
850, VOCs HERURSEE H kA 1500g/m® F#% 120g/m® DL,
IRENE R HbRE, TG 600 7770, SR 2
HIR O EAAE T 05 BARE T AR RV BRI X TR A A, SEBR T RE
AR, BECRIE T IR, NBHIR T IS/ TR H
K TE H T RO I A VOCs 4143, FERHINTAE; s &
SR PERD [ A7

032 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



UEAh, SRR VOCs HEUEA RIBERr 2, 0 T ikm R ST
TR MR ZEsr ik, WHAE RS AT RE, Rk
JEWED . SEEERT, REABUT R 1.5-2 (5 R i,
AR G A W BN TR £ 15% DA, RIRHE miik &1 2
RERRCR . ZR v e ) & G L (AR o T 2 e A B [T
PR, ERE T BRI B e, R T RSO I
FAEdr . DU VOCs IR Sed 7 L& A s hil e, R
P RIS BRI S ST R G B8, AGRERERI L

A
h. KRLERANTHRERLSRAFE

(—) SREBEFIALAR

RIS BEROR BB FE L TR PRGNS R S8, AR R REIRR
TRERAZEAR R AT W4 . 2R T B FEAIkAE
R A RgR e —, HAEARREEAEARA S VOCs HIR i
SRR, R FETT, LI BB .

SIS R R GGER N NB =GB dr. LSR5t
G, WEEHIERGECE, TRty RS
R, MREERRRAR, BTSRRI R . X gs B
77 3T AR A R 73 v SRR MR B A e 5, BB SRR AR (3%
B TR SR RE IR . DI5RY], R 2GR IR
RGBT 20%~30% . 2 Z0AH ZUR I BOR I S 75 ZERE T
BT AR BERARIESE, AT, RAMRES. wds
W TZAT)R, "l AR RS A BIREAFIT, mil B BOS bt
FELE RIS BERET I T IRUS GRS IR, R ARG RAIR,
BEA, TR B34 B P AR AL B AR RS AR RIS,
FEN RABIRERAE, DR R R IE TR

2L

M

(=) {RRRAREMFIA

HR T A AE R GRS E I S0
AL FE BRI TR, XTI AR R AE AT 2]
WA, TR R AR B R SR AT R RIE AR R
FHHI SRS AR L VSR A A B R T

FESEBRIV T, AR R EE LU 7B — 2
ARSI R SE, e SRS e ity e
F ARSI SR i, SAHRe Ao hae; 2%
PRI AT A O, I VB o G 2EH A mT K
WERERGIEA G R RS, WA B Tl

BEAh, RS BEE R AR S S 7 AR S B, WX B A
R IROR P2 R R S R FE R EE @A . T B AR AL
Hefvaz, TR BEA T IUAEE N R e e 28 e FAh i £
FOTHIRE, B R SRR AR

N, BRIE

IR FERORIE N — R, 57 VOCs BEOR, fEil
EnfEIE R ST RAT T W RIS WIS EORERERERP I, 236
TRZEHSEER RO AT AL, ARIES BEROAR BERESEEL VOCs 1Y
AREAE, SCREITYCE O E I Af TEIR,  SEERE R 5T AL
IS HEHE BRI LRI PR ZR H A4 g, IRIR % BERL
RFGAETRERRE . BN IR I R SR T HE— . 551
SRR ER T . ZHBIRS R TRERORIIN T, Rt
PRI ETERI AT R, B0Ah, (RIRSBERAR S il VOCs
ALFREA A A I T A B AR SR BT A

[1] B8 . R BRI A A S Z R A PN ). P8, 2016,44(3): 4.
[20 23648, Gk, 5, S R ERA SRR S N D RS ES, 2011,396): 5.
BN, TR, T3, & %R SRR IO U] (GRS S,
[4] A M fFIEE R VOCs YRR I S5 (D). HrEfRlRZ: (444R) ,2017.
[5] G, KAl S EE SRIC T Z AREREAHT U, B HR, 2010(1): 4.
[6] 23648, Gk, 52, & %ERAMRICRARS N D RS #ES:, 2011.

17

IRAURE AT, 2014,
8]

101 S50 el RMCHARTE N A fFIZ A 1) ACTATEE, 2015@28): 1.

2012,40(1): 6

T) R, RFEE SEERTE S OE RN (Cl/ FREHE S EF T AR PEARIRERR AR . REE S PEAI TR AR REA R

[81 XHF . e Ui B AR At AZ T AR [, SCHR: TAREOR, 2016,000(006): P.230-230.
(9] 8, AbAE 8 BEH SR AR S E R SR (Cl// TR BB 2SS 2016 4F22RE S HhEEIBRR T2y 5 MRS E%;
[

s L b dEzE2y, 2016,

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 033



