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e KU 7, A 45 R R, TOl IR 2R E vOCs iy = ZEHERCEY, ut, hnss Tolk s Je 45
ERAIAHNEH ZHNAEY,

ST T E m s, M8 G mie, AFE k27 H MR RN, HI 220
R EEH, NIU U BESE T ETTHEE Tolk X VOCs 175 YR ik s IR E S sy TE A&
ZE RS VOCs 175 YL REAE S LA i 8 EIRUT3EAT 1 - T T VOCs HEBUREE KOG A S S B R Ak
W58, BT, FXETTT VOCs AR Z2 4 T VOCs 15 YL HEBURE K& B g # orim , b
AR BT T BAR Al VOCs ¥ BT 25 R0 Ko DXl v 38 80 R 1 1P AL o A8 TRl b B A B R 4
(geographic information system, GIS) £ & XM BLAE 8., A 5 A 51 X5 M Hb X 25 X 3 VOCs >k i K 53
A7 SEAE DL HEATEAR o o AR A Bl GIS X M1 T IX & 2 R AT e stk IR AT 7 o0 i, 45 SRR T
b 75 Gl 2 M T D FER RS YR, EE AT O A T FUNER ), ST IR .
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X, 53 VOCs G & SR L BR R, JEmiAHC G I 2 0 LR BOR #E 4T TIFAG . RIEE, 12
FH 28 (6] 3 345 B R G0 (GIS) ¥ VOCs LBRF . HEXUIT VOCs Hk B 45 Al 52 00 2 8 fe b 18 L #E 47 m] 9
LB, H Xt E T VOCs 16 JUE B0 A7 XCBUPEPEAT , I 53R 3 T 22 MR SO SS & 317 20 17
P& BT X AN [R)I6 B 200 I, DU S B0 ) T % o M A M 19 VOCs ¥ 4L AR 3 JH 58 g 42
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2)VOCs I H T 2 L bR s RATAL ik . Tolk VOCs I HE T 20 £ BR% (n) iR¥EX (1) 8B 53,
O X0 -Cyx 0y
G xQ,
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ST S, m*hy AR () TR AR BT 22X VOCs I £ B8 4 214 ik ik
JEHEA C . Gy, MR () M ESRB T 2MIE . B, HIRSRRYNERR.

3) 2 F GIS F & B A FERCR PG I 7k o 18 FH AreGIS 35K 52 8 2 Aalbobs 1 7 S5 1) T 1] |
IR AT . WA RBRAE . N VOCs MR FEHEAT 4028, AN RIS B2 SR A Im] 8060 19 s R4 T B 1 (R 4
M AFTEZ B L85, 8 0 S BB YRS F AT 70 26 hn ), A5 BAH G2 By X el o)
MK, 2546 XIEX VOCs 136 BSR4 T XS IE Al
2 HBR51R
2.1 VOCs HRt bl 53 4

MRS E R TEAT /3 KB 8 KAT M A /- 160« £ FAT M HEBOR S 45170k VOCs 7= A= i, 45
RWNFZ VR R LA, &M P RO . AR o WL R 0 55 U A RL Bl )T i A

#1 TR R VOCs A EFER
Table 1 Industry classification and VOCs production
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A, BRI, AT Ktk 2 A7l R 5 F AL A 7

i B 770 45 155 VOCs 7= A4 & (W IR A B, S 80GX
LEFTAL VOCs 7= A J #R (>1 000 kg-d ™), Herp
ENRFTl VOCs FeA st fie K, 5% 5158.1kg-d ™',
HATTLH VOCs 72 A 8%
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Fig.3 Application of VOCs waste gas treatment technologies
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B L EMPBEAT W2 L BR R B (80% Zad7), ARARERR] . AL T AR ST Mk P 2 L B R 8y

BAK, GBRCRZE . MRBER TZAESAT WAL BBCR B (5T 75%), P AeEph) . AL T4l ab B
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Table 2 Treatment efficiency of process in various industries

FATIVOCS T K BR %/ %

AEET 2
Bl LT REE B BK ARG HlEE T
T 2 R 83.00. 780 853 — 634 — — 92.5
UV T2 692 753  81.6 725 692 53.1 83.1 67.4
UV P 600 709 790 77.0 720 62.3 52.6 76.5
EETHUVILIR 754 703 929 725 537 — 57.0 —
WRIRET L 921 814 761 772 @ — — — —
HAh 12 612 724 — 740 723 — — 63.0

232 MR Aoy ERROR

A THRETRNE R, #0258l o i 2@ =, 28 246 & B vt A2
DA AN E N R B BRI O AR YR I A S R R TR AE LA R BRI AT Ao, EB A iR A Tl
Ak, HHE IR R AT . RORHRI S K A R A s R R Iz T, O R R LB Rl
YER VOCs ZBRBUR VT E F6 b1 o

SHAP T ZRZER Y EBRFWME S fiR, ST LA, BMEXRTEXNERYNEBRRER,
XPAE . H . IR R R A R 93.6% . 86.9% . 87.6%; FUK &I MER W T 7, X
IR ORISR R RN 83.8% . 76.8% . 82.5%; “UV Yef#+HiEtEmEBCH” T2, HH
Himtw TR, ZBRA—EMETE, & UV IR k<S58 F+UV e T2, (HER UVt
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1) #E 1 VOCs W o & A BT 2078 A [ i
H VOCs W B F iy KRB E 3P~ HE g“'
30[ 0L, HE T VOCs ¥ B X 4% Fl id B A 19 4b §4m
HACRA BT W . 4 T2 VOCs % Bk Z 3 fifi
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Fig. 5 MACHSs removal rate of different treatment process
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Table 3 Treatment efficiency of various processes under different VOCs concentrations at the inlet

o T RBRA /% py FHIERBRH/% ps FIIERBRF/%
WET

M imin Mady Mimax M min Mady Mmax M min Mady M max

TR IR B 33.3 77.6 96.3 86 90.5 95 87.3 912 95
UVILA# 10 72.6 99 70.5 70.2 85.1 80.6 89 952
UVOGA#+TE M 5.6 71.4 95 63.9 82.5 92.1 89.6 90.4 90.6
HEEFHUVILIR 35 67.5 99.1 60.9 80.7 99.8 82.9 82.9 82.9
IRPER T2 50.4 77.1 953 — — — 82.9 91.5 98.2
HAlh 60.7 68.6 75 — — — — — —

e op,~py 9FIRp<100 mg-m= 100 mg-m > <p<200 mg'm>, p=200 mgm 5 s Naavs Hmae s I FTNIR
INEBRE . PHRBRE R LR

2) FE R, AT S AR AR 3 XU R B9 VOCs 2R3N 4 s, g4 nl i, gk
WX UVOLM R T2 A K B Kk, XK TZM VOCs KBRFE TR, Hishk;
UV OGH#ZE T 278 m KU (320 000 mgm ) 514 F Xf VOCs £ B3R A . 16 PE sk B R B2k T. 2032
KM AL/, 3% 2 28 T 278 3 KU (320 000 mg m )T, % VOCs AR 35 85 i 1) 5 14 3% (7 T
80%).

3) B ZHGE ML, X T ARFEM VOCs JAFE T. 25, A H SR, S BUA & 1Y i
S8 ARRFEE A, KR FERHCR AR VOCs 4k B £ Y AE 76 B S B BUR 24 1)
(AT, RS MR B AL G T2k, A S8 KM/ AMTE (EINTASKHER
KT dR K VA HL TS B BiiG B i 4 ) PR T RR 85 T B A DG E o MR R E R K
K AN EL45 I B 30 66 1 W2 B2 94 B AU, 4 10 000 m+h! 35 1 XU A 8% BT 5] 288 B 7 R /N T 1 m?,
75 00 5 BT P e MR R N R BRI T B0 4 1 A VOCs & B 25 1E H (H . SR A
UV i KL A& T2k, 4 93 KAl k& i H R AMT 4 4645 10 000 m*-h™' KU T BT %
KT 8kW, £ 7 FK M4 10 000 m*h™' KA BHEIRE 1s, AFFAE AR heg At fk
AAL IR B AT, B 10 000 m-h! B XU (1 S AT B RIS R T 8 kW, R S5 B B[] A
ST 1 MM SCER . BAMTE IR S ESER AL, FHEUVAEMRBTZREE &L
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Table 4 Treatment efficiency of various processes under different air volume of inlet

V, LB /% V, N B EBER /%
AEET 2

Mimin Mady Mmax Himin Naay Hima
TR T 50.4 80.1 95.6 333 80.2 96.3
UV 29.1 75.4 99 10 71.9 90.2
UVIGHRHE MR 33.1 75.4 95 5.6 683 91.6

B TFHUVILAR 53 74.9 99.8 35 612 97
WRPER T 50.4 80.3 90 57.6 81.5 98.2

oAt — — — 60.7 68.6 75

e VL VA EIRP<20 000 m*h', V=20 000 M’ h MELL; s Maaes Amad R /N bR
BT LR, R LR,

ORI T HLIS A

4 TEBH . AR R A A S T4 AUV Ei+G R T.257 . “%8 F+UV e T
2 TGRSR A W B AR T R A W BB T A AR T AR, I
R A E AR SE, BT S AL HE VOCs 2 BRI [l 3745 BEFE - WURBE 2R T2 (i fbihee . B
) s . A SR T AR, R IR A LR SR v A N KU L R B Y
SE FREAT IR B AL T, KRRARTE T T4 VOCs 25 538 B (5 1) FH 4R st T2 00 4% 28 1 3
Pho o, uE R A W AR B T2 R e A A T AR R A 3 AT R, A A
HET R, WAE—EBRE LR T T AR 25 5 A A DL R SRR A R
() BT R o T AR R A R UV ORI A A T A LBRRMET UVt T2, Hul e N A .
DUV S T 2R B A7 AEBRTT S B0k BURTE BRI it 28 B () i, S BUH 05845 VOCs 2 bR RAK T 1IEH#
H; Q5 MR T AP, 515028 0 P 5 R F AN 2 sl 0 48 JR a4, 5 38000 2 e AL o 3 2R
W2, BHEHABMNSE; OB TR TN, S5 0= a4: /0 S beA 20U X p Kk
(R R, oA RusHl vocstY,

5) R EAEY . AN [F VOCs JA P H R A B0 AL BRACR , # e 2 idr 440 148, (HIH
B>l N LR RNAT AR S SR A YA A Al rh ol AE AR H R B e ), SR T
PRI W B AR 5C T 209 Al i, 57% B4l 316 M ok 5 40 JE 300 R 0k 3 A H 38 43 ol B 4 S 300 1ot
124H, FAETE Mo R BT ARG o 17 M o W0 o6 ok % ] Eef -, 2 2 6 R At 2 R A R 2 AR, Y
T 1 2 R BRRARL RIS, gt 2 B0 6 O 7 W B 1 B 4 290 S ) 18 3 1 I 2 TR Sy WO o R 9% 42
140 J58 B B 52 380 VOCs 1Y R BRI, 302 BAL B S VOCs W B i A PR AT AU R 42 . 550 R
UV G T2 S SMT S IR AR A KB, A TC A BT R, BB VOCs LFRFEM L.
24 XEREHMRITME

B Al 3G B A A A BN R 6 Fr R, MARBERCR A, EEIX 90% LA LA b EprF e T
80%, 50% Ziti b KFBRFE T 90%, IGHSURRLF; HUCHTEIX, %X 4R 2804 KRR
T 70%, HiE 70% 4 lh 1) L BRRAE 80% LA b o RIUL, S50 2 N XAEARIG AR . B4 IX
W, MR X L BRRAE 80%~90% 5 90%~100% Xk I ke %, AHERUR L, HA S
LBRFEH 50%~70%, IGFRHOR2E T 8N 2 X 21X 80% Ao Ay Al 25 B #AE 70%~80%, {HJ2& &6
S AU EB B A ol b BRI AE 40%~60% , AL FRRUR — Mt . 43 X 5 R % X B 3ol R BR R i T
80%, (HHEAKEBRRMAL, Kl ZBRFE S ATE 50%~70%, 74 X A it 40% 4k 2 Br KT
70%, FE 6 A>3 iR BASCR e 2% .
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Fig. 6 VOCs outlet concentrations in‘the region

M VOCs WK F , BRibTE X Ak P B & 1 50 mgm ™ 4, & A4k vOCs
ORI AR T 20 mg m ™, FOR EE A TEBAROK Y o FEBAN X, R XA 2 AR F
VBN 20~30 mgm ™, PR IXAT 3 G Ak DR R E O 20~40 mgm™”, R X H A 3 E Ak
F1 T i v Bl 20~40 mgrm ™, 2 ALk B i 50 mgem >, R Al 10 9 B i v o Ak B0 Al
Ab, iR 3 KAl VOCs 1 H 11T & ik BE 3 AKF 20 mgm™s [RIL X H, AR 40% 2247 14l
VOCs H F¥ B 55 F 20 mgrm™, A bl X A7 KAt £is ke VOCs i H BT & vk B = T S0 mgrm ™, &
BT 87 mgrm”® [ R . K X AR VOCs H Ol AL TR K. 8 LArik, XFET]
M ATEUX 8 K VOCs H A5 W AT Mk A9 i sl B AR BRACR HEFF Oy . BT XS] B X ST 78 X >F0 22
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Abstract 370 enterprises (439 waste gas treatment systems) in 8 industries subject to intensive monitoring in
Xiamen were selected to investigate the application of VOCs treatment technique in different industries and the
actual VOCs removal effect. The effect of VOCs treatment in Xiamen regionally was evaluated based on a GIS
platform. Results show that the average removal rates of VOCs by 6 treatment processes, i.e. activated carbon
adsorption, UV photolysis, UV photolysis+activated carbon, plasma+UV photolysis, combustion process and
other processes (cryogenic plasma, condensation recovery and biological process) were 79.6%, 73.7%, 71.9%,
69.2%, 82.1% and 68.6%, respectively. Combustion process has the highest removal rate of Monoaromatic
Hydrocarbons(MACHSs), followed by adsorption of activated carbon process, and UV photolysis and its
associated processes. UV photolysis and its associated processes have problems in equipment management and
selection of process and the overall treatment effect is poor. However, the process is suitable for the treatment of
low concentration waste gas, e.g. the removal rate is high (about 80%) in the automobile repair industry.
Combustion process and activated carbon adsorption process have good treatment effect. Combustion process
has high VOCs removal rate and strong adaptability to different working conditions. It can be used for the
treatment of high concentration of waste gas under high VOCs production (>1 000 kg-d™") and high inlet air
volume (> 20 000 m*-h™"). Although the treatment efficiency of other processes is not high, they can still be used
because of its low cost. The regional treatment effect of 8 industry enterprises subject to intensive monitoring of
VOCs decreases in the order of Siming District, Huli District, Haicang District, Xiang'an District, Jimei District,
and Tong'an District.

Keywords volatile organic compounds (VOCs); treatment techniques; treatment efficiency; geographic

information system (GIS); effect evaluation
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