ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)

ENVIRONMENTAL SCIENCE

2011

hERFRESTERR D Eh
4 4 & K & UK




4‘ % ﬁ g ENVIRONMENTAL SCIENCE w3E A1
(HUANJING KEXUE) 2011 4£ 12 A 15 H

H &
R L TRTRTT TP REP ﬁﬁ%ﬁ¥(346l)
FE Tl VOCs WHFZE B G B BEXFTRBIFFT -vvvvvermrrreemmrmmniineeeeeae FHMLKET. EE T, MHT(3462)
Tl VOC AT 52 SIS YR SEIRI AR wovvvvsssmonecsssscnnenn W, BT, AR, 3 U, 375 (3469)
TV SEVE VOCs JE BRI AR AT IEAL -eovererrerrmee 75 R , 7 AP , T= 4)‘?(3476)
AL VAT HUIHE R AT RGRARSL o oeeevssss oo T KE T AEE, AL K (3487)
SIHIK VOCs T5 LB BITEL B FIERIE < vvvreeermmmmeees et EEE, TEE, BB, % F(3491)
EAMESE I VOCs HERUE B EE L SARIEIIGY +eeeeerrrrrrrrrerreeeeesssnnnnnneiinieeaes e WE T, MH T, T, T (3501)
PR AT LR BUE AT TR FE BT B AIF A HT  vveeeeeerererenenneneenesensnnnnnnns X EH, EF X, TiEs, HETF, T4(3509)
E)EH/j:%Eﬁ:&%i}%ﬁk1@ﬁ*ﬂ1&%%ﬁFﬁkfﬁﬁE ............................................................ ? /;\éi;g , _:E_—]h; ‘}J;-J’ , ﬁg —é: H):] (3515)
b5 I KA A I 25 AT TR o veevvevseenenenn EE, UE, RE, BXR, BB, AH(3522)
,ij—??ﬁi BTEX E‘J@%’%ﬂ#ﬂ(&ﬁ%%ﬂ%éﬁﬁ .................................................................. BN , R , %7‘7’7‘3@(353] )
VX S5 e B VOCs H5E T LRI - eeeeeeoos BRA, RE AL A, BE R, A, KA R H(3537)
«[—V/(?//l\j(/:_ﬁl:':l VOCs Eﬁ% ................................................................................. ;‘(U/i\’ Egj’()&&’ %7‘5@’ 714‘%’&(3543)
WL RS R AT HUII TG RRFAE ooeeeeeeeeeeeenes Gokw, BERE HR,BE AR, RAE BB, T X(3549)
TN B ZHAT VOCs BIBMAEYITELE G ATHT  veeeeeerermremrmmerreeees e sttt e e e e e e

"""""""""""""""""""""" H % 3%, 244, Alex Guenther, Jim Greenberg, Brad Baker, Michael Graessli, H # ¥ (3555)
LSRG S 55 AR A RAMEAT U 5 BORTRAI T o vvveevessemsssseisssns s IS H2F, E HH(3560)
jtf}fi}ﬁgé?—f%ﬂﬂ%% @ﬁk:rﬁﬁ*&%@%mg{ﬁﬂzm ................................................... };’] %@@ , ﬁ[g ﬁgj}?_ , _:E@;H((3566)
SRS KA S R PIGHERCEEE - vvvee e Fok, EAL ok REH KB, F HR(35T1)
T 75 7K A B P R ARAT LR HERICRE A S GO Y oo 73, Efl ok, X4, BB BN R, A0 F (3577)
SRS K AR B G RAE R AEA I A EE R RIS oo x| &R, B0k, T BN R RER, K (3582)
TP S AEA LY (BVOC) 1) YA LT (SOA) FEAMLHIBTTE o oveeemeeemememeenes FEE FE AR (3588)
NO, M AL 3 BRI KA SN B SJSERFGE overveseenesemeee s, 2y BRE, THE(3593)
3-HIHE-3- T M - 1-BE S B R/ 3o A SR A VR IR BB AT TE +oeveeeeeemeeseeeeieeens TR, X, B A, T HE(3599)
7J(rhﬁ7i1f$ﬁ1ﬂ%ﬂgﬁﬁjf{£ggﬂ7 ...................................................... 'LEF%*@ , 51—](25% , 1 7 , 7 %’ , Bt , HZJ%EI. ﬂ_(3606)
B B S AR A B AR AT A IR Y VOCs weererrrererrrrre sttt M HRER(3613)
R BB AT I T HITETE - veeveeeoeseeeoossss e ERE HRD,E, K, EHE(3617)
2 [ B B TR R G W MR R HEATHLAL AT - vveeeeeemmmeeeeeesmme e sttt

............................................. }%Kﬁ,@%i,%%ﬁf,?%,ﬁﬂ(%, ]Z/ijt\@J ,T%E]'§ ’éﬁgﬁé,iﬂ ,$7§?$(3623)
T A - B L S /A 2 L B TR AL ZEZR AT ZK HE VO weeveeeemrmmerm e

.................................................................. %%,%R%,@}(ﬂ% ,E&%,%%,ﬁ%i}k,ﬁf ,?#’&ii(SGZS)
TAEPE X TVOC FLE S LT SRR IEEARBIFIE ooveeeeemeeneeneeeeeeees R AR R R, B X, Kk B (3635)
FL R 75 3 - M P SRR O FHREBFSE +ovvev e N, R, T, GG, KB, KEE, KAE(3641)
Iﬂ%ﬁﬁﬁ%mgg%%ﬁé@%{mgﬁﬁ .................................................................. %%ﬁ,?ﬁél%ﬁ,!%%%(%ﬂ)
FETAE B 2 0 IK MW A 4 T T BRI v veeeemmmmmeee e e e ettt FEFE BY K, E(3653)
SEARAE RS T 0B B AT I GUALEERE  cvvvvvrreeeeesememnnnnrirreesen e R X, RE % (3657)
BESEMRTIGEPEIRRT VOCs WL - TERERIFIY  wrvvrerrrrerrer e e BaE 2% (3662)
TRAA SR E AR B U I FRATFIY  wevvevnrerrornree e FiaE, ET,HAHE(3667)
i%{%{ﬁﬁ%%%ﬁ%%ﬁgi%ﬁ% ...................................................... )Egﬂ ggp 4% , ;k@ H’i}': , —rgﬂ@‘: , gﬁ R , ]%}%E(3673)
’E%Wﬂﬁ(ﬁﬁ@ﬂiﬁ%‘éTﬂkﬁm%/ﬁ ................................................... ]%lt\/i@ ’)7<ﬁ$ ,%F‘ii&- , 7‘7% , ]%%wﬁéﬂﬁ(?ﬁg())
BEGr VOCs A TE TR AR LR IR - eveeereee e AR E B AR (3685)
Co, 0, AR I 45 AT A RIGREALAEIL +ovvvveevesssnesosnnsesni EAE,EHF, ¥R %, bR T (3689)
Si B2 Ti0, KA IV F0E LM E LRI P JUE VOCs wvoveveeeroeee H%F EHF, hIRT, THEE(3694)
T IR I B A TP TS UL [ IR BETBAE JJHFGT v vvveeereemmmmmmrmmereeremmnninneeeeeeiiians T R SR, R (3699)
B A B A M T HTIIY ovvvvevereeeeeserssonmnnnerseerenessanisiietteeeeaes s KA R, kT A, TREE(3704)
B2 TS T SR PTAR FEERFPEI) CFD BB -ovvvveeeveseeemeeeeenseceen MR, KE, 4K, K%, HH(3710)
<<I$iﬁ$+$">>ﬁ32 FR(2011 A ) BT SE  vrrrerer e e e (3717)

CHRERFEVIERI T (3679)  (FRERFAVIEITIA 3 (3684) (3554, 3616, 3622, 3672)



H32EH 12 N
2011 4F 12 A 7 5

Vol.32,No. 12
Dec. ,2011

B
ENVIRONMENTAL SCIENCE

B 43 B 5 AL 058 B b S B R

R BRRIR ik A, FEER

(AerCAMAE T2 AR TR R db 102617)

FEE b Bom AU i B A I S G, 2 R B S A R B Y PEEK 25 2R 2 R AL RIS RS TR i
K GMT ML 14, 78 A AT s I oy B 48 b, X R 58 T 2 i I 44 N 38 A 55 2R 8 T <005 G 3 AT IR AC i) %
BRI 2 R RGN VOCs/ 2 IR A RIFHvAbie T, BACRE S IR BRHE AL ; 76 55 1 03K [0 i 378 (4 A F0L I 9 3 52 B
BT BRI LI 2544 T, B WART 25 g-m P Y EIAT.

SRR AR R B 1 5 v B B BB A 5 Y TE e 5 B A s AR HEA

RESES XS] XEIRIRE. A XEHS:0250-3301(2011)12-3704-06

Experimental Research of Oil Vapor Pollution Control for Gas Station with

Membrane Separation Technology
ZHU Ling, CHEN Jia-qing, ZHANG Bao-sheng, WANG Jian-hong

(Department of Environmental Engineering, Beijing Institute of Petrochemical Technology, Beijing 102617, China)

Abstract: Two kinds of membranes modules, vapor retained glassy membrane based on PEEK hollow fiber membrane modules and
vapor permeated rubbery membrane system based on GMT plate-and-frame membrane modules, were used to control the oil vapor
pollution during the course of receiving and transferring gasoline in oil station. The efficiencies of the membrane module and the
membrane system of them were evaluated and compared respectively in the facilities which were developed by ourselves. It was found
that both the two kinds of membranes modules had high efficiency for the separation of VOCs-air mixed gases, and the outlet vapor after
treatment all can meet the national standard. When the vapor-enriched gas was returned to the oil tank to simulate the continuously
cycle test, the concentration of VOCs in the outlet was also below 25 g-m ~°.

Key words : vapor retained glassy membrane system;vapor permeated rubbery membrane system;oil vapor pollution control; national

standards ;reach drainage standard
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Fig. 1 Two principal designs for membrane separation

systems to recover oil vapor
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unit for membrane separation
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Fig.3  Monitoring software interface of oil vapor recovery process based membrane technology
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