SRR 2014, 23(5): 817-823
Ecology and Environmental Sciences

http://www.jeesci.com
E-mail: editor@jeesci.com

AR ERAA N ENE LR AL E R FIIR
KA EHEMUER S BRI R

FE, R, 2AE, BAT, FEHE, AR

L P ERREB MNHERAC AT A HUMER 2 K S SRR SR AR T R S IR SRR, SR JM 5106405
2. hEBEEBERY:, LRt 100049; 3. ARG AR TAREHEARE M EALRE, /R M 510070

WE . RHEYHIEE BTF)S E b — AR AL (PCOYEE FH T 25 0 T 7 by S IR B 3 R AR FR i i iF o, BP9 45
W] : F T I W R S A HE A SR A e R ) A B TR OB ) (TSP RN e ME A HLTS e W) (VOCs), Hidh TSP
O S BV B R 3792.5~7387.9 pgom™, i i TR E R A8 A B4R AR E(GB3095—2012) ) AR #E(300 pg-m™);

VOCs EZHIFHRLI VOCs, A HAZ VOCs, KRS VOCs FIfEITEZE VOCs 41, & VOCs iR E N
(5499.1+854.7)~(26 834.0+447.0) pgm>, H P IFFHEE VOCs & & m, T &K F (2369.9£359.8)~(24
419.6£229.5) pg'm”, HREHFEEGEI vOCs MK LRI VOCs, 503 0 (1018.2+142.1)~(2 144.2+167.5)F1(1 170.6
+146.5)~(1936.6+353.3) pg-m™, JEMTIEIE VOCs (R W B, HA (44.6+0.8)~(174.4+0.5) pg-m™, M4 H— BTF
1 PCO 1.2 ,BTF-PCO Bk H T 20T LATH S 20 25 R o Br S v A 0 35 HE 30U S b 9 TSP il VOCs 9T 45 R R W,
%5t BTF-PCO AbFRJS , 0 TSP Y B &2 V& B IR B 747.4 ~ 17509 pg-m™, HEBRKLE 76.3%LL F, MAT VOCs
i, HEWETREE R, JFHERIE VOCs, FHATEI VOCs, KEZE vOCs MR 128 VOCs 1 E B3R5y
BIKFHREET 97.0%. 92.4%. 83.4%F 100%.,

KB BT RI; REFPRY; EEMEAIY; EMEAR; St Ek; iR

FESES: XT76 XEAPRARAD: A XEHS: 1674-5906 (2014 ) 05-0817-07

SIAME: WH, MR, @7, BARE, s, R AR YT B G Ot 1k A B R b 3 A b 3R R i 2 [
HeOE [ iR sR (0], AR 2R, 2014, 23(5): 817-823.
HUANG Yong, CHEN Jiangyao, LI Jianjun, LIAO Donggqi, LI Guiying, AN Taicheng. Pilot-scale study on waste gas treatment from

e-waste dismantling by combined technique of biological trickling filter with photocatalytic oxidation [J]. Ecology and

Environmental Sciences, 2014, 23(5): 817-823.

Bt & HL T Tolk AE B Bl i T &
J& LU B H 7 i ) PR B R 4 A, el 3R K
R ARG B PR AR 554 o KA [ A B A
RSB, SRR 2x107~5x107 t JEIHH T
PR E S, I BB A LA 3%~5%
F R (RS B RAORZE, 2013), $EAlIT,
EFRY 80%HY HL T & TR, Hrh 2y
90% ]k A 2| T [E ( Peng %5, 2009 ), [HIt,
TR WG TR T IR E BN )RR TAEH
PR R e, Bih TR AR 14 i e 119 B 2L A 5% 0]
L

H T, P H 7 dr 35 28 B Al 1 T8 i K 2
K B RIS A, A By SR Ak B A

SR AT S b ) KR TP BRI R AE
T UKL (TSP A EE F A HLTS 90 An 55 20115
Zhang %%, 2011 ), ILAEd, [ NAMIFFE N 51X
L b7 S PR A X BR3E H TSP ., B4 @ M4 &
PEA VLY 75 Gk JE 5K VIR R T R E I aF 5
TAE, HBUG T— & IR ( Peng 4%, 2009; Deng
45 2006; Wong 2%, 2007; Li %, 2007 )., 5%
R, BT S R AR b X TSP AY - 2 v B e i 5
TREX TSP Mk E, HE 4B AEELEA L
Y FEEMELE TSP o B—J5m, i FAEg 1~
et 1l A 2 R b (T R Y MR R HILTE D,
IEFE HE I 3k b i) e AR Pl 2 B R Y
FHEEE R A VLY (VOCS), SR, BHETE Mk

BEEWA: | ARERHRITH (2012A4032300017); #h1LATBERS1EW H(2012HY100101); EFR HARERESTH (41373102); ] RAE HRE

J4 A BRI H (S2012030006604)

PEBEIT: LR, AFEH, ML, RIS P BRSO A7 W AT AR

SEINEER A, A, E-mall: antc99@gig.ac.cn
WimEEA: 2014-03-04



818

R 23 B S W (201445 /)

JUT A ST S S i i X BR858 v VOCs 1Y)
WFFEHRGE o 3K e TE HL -7 S Jr A 2 v = A 19T
Y WAL 2 X B R W v A5 Fb 5 5, i EL X
b R B AR A IR RN AR B 2 7 A R R
e R EEH ., VOCs HAE R ) A Y dg it
HLE VOCs HHHUESE A =F0OW i ( BRE %,
2011), TSP &4 JE B A MREEY & Ehe
N, B ENEREE T &R, P M (AR
WIS, 2012); 18 & A ML B A TR 58 1 55
JetEFR S MG K, SEEYWERNESE, 2T
KRB R, i HoYE#E A W R e ( PRV SE
2008 ), A b HEL - 7 3 A i HE R R RO EL 2 %)
MM 2SR HHE L MR KRN A 2558 R
A RZ A, i 5 A v DLGE o KA GE RS AL 4%, X JE
T X = A 5 B RS o PR I T e v BRI B A Y
F - 7 R i I 0TS S IR HE R B B R
HEEMRE X
BARENAIMIR 2 EC LT R T — R
BT % S5 e s il At o TAE , (H2& B AT
e ST AR R F 32 50 = K, SEBR TR kb
BAL (PMBATEE, 1996; Sempere 55, 2008; 7E
BEERSE, 2006 ), Sempere 55 (2008 ) 7ESLIH %
FRET Wi s i e . CTROHE. H I
FE 3 IR A A VLUE I TAE, Mgk
B, ML T H SRR, AV aene oA
Bl £ bR CEEFN LR LT . TERFERSE (2006 ) T
J& T AW uE IS AL 2 | R A A R
FRIRHE R MR S A PUE R it o, & SRR
YIRS R T — 2 A VRS PRiEE
E 2 LX) S e T VR BE AT LR R R BRAICR A
SEARHAE, T B A Y U8 5 A A MUK R
e AR H o B S FRATH S AL AT AT & TR DG
WAL 5 A P H R VAT R A2 7 T3 3

I T A7 IR 28 I HE ORI, WER A
T2 W 6 FH B R AT DAAT 50 2% B PR 37 HE ik R
K (He %, 2012; Li%, 2013; BRITHEZE, 2010 ),
BRI, AR SCHERT AR ST B Atk |, DL AR 48 S gt
TRt 2 5 Y 5 U HE L A SR ) TSP AT VOCs
RFFERT G, BT T O B R A 4 )
TSP 1 VOCs B35 RO H7 , SR )5 81K 2 Fh
AT LA 850 R 5 Y 1 e ik A Ak R
54 Wyt Rt AT S BROBFSY , 1R —FhRENS
[i) Fsf ¥ A F, - 357 3 R i R 37 HE Bk Y TSP AT VOCs
G T E—e e — A5 2 i uk 5
HETZ, BTt BIESHH TSP Al VOCs
FIRDEEAE — R S EIHA G T 28,
() Bof Ak 2R b S A A L FR IR S i TSP M
VOCs W T. 24, R TZAE T2EH Thik
Prf# 420 Py TSP Fl VOCs IPERETEMY , LT3
AR A SRR Tl HE RO S = B BRI T —
Pl ST RS . AR SCE SE A g1 ik B3 42 ()
TSP V5 ek B K-, I 5 58 hik i & X TSP 1y &
BRACE 5 [RAXF ik 22 el #803% VOCs 5 Gtk il ik
P08, FEXT LB g s e AL b T8 L Bl
AW IEE T A LA RS A T 2% VOCs 1 2 BRAL
oy fea A HL B e B AL At A T
VOCs 1 EBRRE T -
1 KWRESHE
1.1 KEEE

PR SEEELL 1000 m®-ht fd s B I 4R Hy
TR A R AR R, RAMIRIEA LY
T UEIE G — IR S N 5 o AR b A 50T
72, BMTATEIHIN T T —E&L T THTIRBE T5;
Wi B R R E A, X SERRE F R
Prff o B = A R R B TS Y A A T A R R
S, AR T A RARME 1R,

9

N

A
Y
oL e

===
I=—t—1—

LAESCER, 2. 01T, 33208, 4.0k, S ABFR KA, 6K, 7. e BRA g, 8 IUAE T,
LML I %, 10 BB IRTE T, 11 R 4AEUR AR, 128 AL E, 13 XL

E1 IphESTERMFRER

Fig.1 The flow chart of on-site pilot combination reactor
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Pilot-scale study on waste gas treatment from e-waste dismantling by combined
technique of biological trickling filter with photocatalytic oxidation
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Abstract: Pilot-scale study of removal of e-waste dismantling waste gas by combined technique of biological trickling filter (BFT)
and photocatalytic oxidation (PCO) were conducted in the work. Results showed that high concentrated total suspended particulate
(TSP) and volatile organic compounds (VOCs) were detected from the emitted gas from e-waste dismantling process. The
concentration of TSP was in the range of 3 792.5 to 7 387.9 ug-m™, which was much higher than 3rd grade value of Chinese ambient
air quality control criteria (500 pg-m™). And VOCs were mainly composed of aromatic, oxygenated and nitrogenated, halogenated
and aliphatic VOCs with the concentration between 5 499.1+854.7 and 26 834.0+447.0 pg-m™. Among these four kind of VOCs,
aromatic VOCs account for the highest content with the concentration of 2 369.9 % 359.8 to 24 419.6+229.5 pg-m™, followed with
oxygenated and nitrogenated VOCs, and halogenated VOCs with the concentrations ranged from 1 018.2+142.1 ~ 2 144.2+167.5
pg-m> and 1170.6£146.5 ~ 1936.6£353.3 pg-m™. The concentration of aliphatic VOCs was the lowest of 44.6+0.8 and
174.4+0.5 pg-m™. Compared with single BTF and PCO, BTF-PCO combined technique displayed more effective capability in the
removal of both TSP and VOCs emitted from e-waste dismantling process. It was found that the concentration of TSP greatly
decreased to 747.4 ~ 1 750.9 ug-m™ after BTF-PCO treatment with the removal efficiency of more than 76.3%. In the case of VOCs,
the removal efficiencies are equal to or higher than 97.0%, 92.4%, 83.4% and 100% for aromatic, oxygenated and nitrogenated,
halogenated and aliphatic VOCs, respectively.

Key words: e-waste; total suspended particulate; volatile organic compounds; biotechnology; photocatalytic oxidation; pilot-scale

study



