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i B AR -RMETEYRERERGUIR TSR (SCR) R E WiZ1TRE (200—350 C)
XTHERMA I (VOCs ) KAHEHC 5. SR FH [ AH 08 B - B0 BRF/40AH €033 - 3575 6 SCR 26 B 3fF 11T
FALSH S A VOCs #4773 8. ZE 38 be i b 2L 4558 1 46 A vOCs, @R . k. )&, 357k,
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VOCs ) S BEAME N 313.3 pgrm ™. SCR 3 B U217 T2 VOCs MRS HEAHR BB B35 0. 24 SCR %¢ & iz
ATIREE 2 200 °C 1250 °C B, HERCHAS 5 4 5E H VOCs Bk BE {8 20 BB n T 0.8 £ 1 5.0 f%. SCR %%
B BT R E SR T 3RS h VOCs B4 s 7. 4 SCR #5 BIZ4TIRE N 200 C B, RS &
4 VOCs [k BE IR AN, JUHRBERFIAS DT R, 24 SCR % B IE 1R BE Jy 250 °C 1350 C B, HEBUHS H
Yo HHBE IR B R B AT BN T 15.6 f5 AN 3.7 4% 53 SCR % E H LU T VOCs 39y =5 225K ]
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Influence of selective catalytic reduction equipment on the emission of
volatile organic compounds from the incineration of solid waste

MA Huilian ZHANG Haijun ™ LI Deyi ZHAO Liang QU Jian

TIAN Hongxu WANG Sheng ** CHEN Jiping
(CAS Key Laboratory of Separation Science for Analytical Chemistry, Dalian Institute of Chemical Physics,
Chinese Academy of Sciences, Dalian, 116023, China)

Abstract The effect of the operation temperature of selective catalytic reduction (SCR) equipment
on the atmospheric emission of volatile organic compounds (VOCs) was investigated on a full-scale
medical waste incineration system. Sorbent adsorption-thermal desorption/gas chromatography-mass
spectrometry method was adopted to analyze the composition of VOCs in flue gases at the inlet and
outlet of SCR equipment. A total of 46 VOCs were identified, including alkanes, olefins, halogenated
hydrocarbons, aromatic hydrocarbons, alcohols, ketones, ethers, aldehydes, phenols, fatty acids, fatty

acid esters, amides, siloxanes and nitriles. The average total concentration of identified VOCs in the
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inlet of SCR equipment was measured to be 313.3 pg-m™. The operation of SCR equipment induced
an obvious increase in the emission concentration of VOCs. When the SCR equipment was operated
at 200 °C and 250 °C, the average emission concentrations of total identified VOCs were increased
by 0.8-fold and 5.0-fold, respectively. The operation of SCR equipment also induced a remarkable
variation in the compositional distribution of VOCs in the flue gas. When the SCR equipment was
operated at 200 °C, the concentrations of oxygen-containing VOCs especially ketones and fatty acids
in the flue gas at the outlet of SCR equipment were increased largely. When the SCR equipment was
operated at 250 °C and 350 °C, the average emission concentrations of total identified alkanes were
increased by 15.6-fold and 3.7-fold, respectively. The possible main reasons for the increase in the
concentration of VOCs in the flue gas at the outlet of SCR equipment were speculated as: incomplete
degradation of VOCs, transformation of semi-volatile organic compounds to VOCs with smaller
molecular weight, temperature-induced transfer of VOCs from the particle phase into the gas phase.

Keywords volatile organic compounds, solid waste incineration, selective catalytic reduction,

flue gas.

BB A T R A TR T30 i A 3 3 R s 6 4R I 4 G A Ak 3 2 T 0L SR, AR I )
VSRR o NI B R aa o SN SRR L /N O NG Y 2195 N dy N 7 32 918 - A I =N T R N7 7 o0 Yt e S R
YRR GT T2 B TP B AR A HILYE Y ) I 4 JE AR T, WHE R MR B (VOCs) [R5
JEH AR, VOCs NMEA B i Stk i A sos v, i BT 25 KA — 28§l 3R b, A ik 5L 4 —
YA ML AR B, 1 AR AT5 00, 2019 48, Fe B A SR E R TABRE RS E MW EA
FERATT Y44 5% (2018 4F) Yy & 11 Fpis e, Kb B P 1 90A 6 F, 2358 T VOCs.

[ (% I3 P A6 A 02 KR VOCs 1 — AN 1] Z A HEOIR . Lin 51 R 5% & 3R, JER A8 e & i) 7
BATIRAE T, M HERL VOCs B B E R (270.6 + 2.8) pgrm>, S 37 WAF 4 0] VOCs S ik B 13T 5 135
Beylot 50 XJ ¥k [E 90 AN by A be & rL T RIS & R, VOCs IHERCE /2 4.68 gt B3, 1] —IE
BEHERC R 7 A 7.78%10°% g -t B3k HAT, FRE v AR A P 5 et Tl 1) VOCs HERGHA T 5.

PR Ak 1) T8 [ R 2 0 4 5 2R 5 ks SR JBUT™ A 1401 G HE RS 4 4 it 3 L B I B A A A% L T
P I W5 20 RO A AR R R 2%, F S R A Bk . AR . S | T4 R AU AR A HER. s AR
A KA HE O FE F I 7E 100 mg-Nm™> LUT, R 7037 8 04 R 7Y [ 44 % W) 58 e R G TE AR A8 bR 2 A8 J5
AT e PR A A A IR (SCR) %4 8. SCR AL 71 7] i ELA 4w i i Ak S8 Ak 308 JRL I 1, AT el A 4 e i <.
HA HILTS G P R R A U, A ST A B, SCR 28 B ] A5 A% 2 R R A v A et~ L H g R A F
FEHRIE 2% SCR 2 B X B A W) B e it 2 VOCs HERY 5.

RHE— LT EIT IR WA e R G AT ASBR A48 J5 1 SCR M3 8 [, A5 T A RIVE B 44 T
SCR 4k X} VOCs HERL A9 RZ M0, 73 IR AR SCR 2 & 7 A1 A, XA 9 VOCs #E17) 15 i A
FE w50 T M A4 SCR 2% B (WE 1T IR, WF9Y T SCR %% B iz A PR A XT A& B H VOCs ¥R JE 14y
A SZ I . FH OG5 25 5 ] Sy FEMA R M 3 bed Tl VOCs IHERUE i 52%

1 g@gﬁ%ﬂgﬁj\(]ﬂxperimental section )

L1 XS K S5 4R

7890B/5977A S AH {31 - i 1% 156 FH A Al DB-624 & 41 % {63 44 (60 m x 0.32 mm x 1.80 mm) Ity [ 3¢
[ Agilent 23 w5 TD-100 F B 2 B C2-AAXX-5032 40 [ 9 [F Markes 23 7).

O iE g . 22 Ff VOCs JE 45 (Custom Volatile Mix, 22-1172, 45 AER . F:NEE, IEC k. 2RO
Mg, 7SH S T RESRGE . R IEBERE . 3-8HE . HOR . SR T R, FRRER . FLRR L WE . LR [Al-H R X -
THIOR N R R ORI . AR-HOR RO 2-BE I R L 1280 R 2- R -+
I ) BOR W I FIZLIR OB TR bR (2-1173) 90 7 L2235 45 BRA /). bR M-8260A/B-1S 1A FH Akt A R gk
/A F]; Micro-reaction vessel VOCs fiti 7 ¥ & FHLIE B € [# Supelco 23 A
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1.2 SEE Ik
1.2.1  WERRHE 5 Ak 5 PR AT

I R A8 A R T R4 T 06 A, B OBl P R A 35 A 25 R i 2R 100 mL-min™', 320 °C {4k 2 h, FF
L 335 C 4k 30 min; PR R AT A9 AL 4514 R m 4l 100 mL-min™, 335 °C &1L 15 min. G k)5
ST BRIV % 0 %% B I BRSO FH R AR B, A RE R RS M A I TR AR N, T 4 °C UKEE R
TAE, 7 d .
122 HEMIREE

e — BT W AR R G T I 5%, X R R G R B 1.2, HAPREEST W) 30 T,
AL R G0 BRI BN | 1 M WG ke B AT A PR 2R AR AL AR, AT ASBR A A8 SR — BB AR E A SCR
LRAEE, 25 SCR g o SR AN, 51 SCR 25 & MRS s 57 Nm*h!, FRAEas il 8444 h',
SCR Ak 751 Ay 75 VR B 4 Ak ). SR A AT 06 SCR 246 & 128 17 1 43 I 45 1l € 200, 250, 300
350 °C, 43 7E SCR 2 & (1 3F CUFN S 11 bR SR AR AS0RE . 76 SCR 2 i A 7 I B2 3k B i I BE A 8 18 4T
4h J5 TR R AR AR S, BN IR B AR 3 IRE B RAE. S I8 HY 732 #E47 R AE, H 3 TR O
(Tedlar) TAERAE, KM 2 L. RS AHG 37 B R4S 5 W BERAEAS 442, JF LA 36 mL-min™' [ 1HE
T X VOCs #1754, RAEEBUN 1 L.
1.2.3  UER5r M 5544

PR DL Al B 3R, W EA 50 mL-min'; £ 5 2R IR EE A 180 °C 5 W FFF A5 TG BRI 1) Sy
1 min; — 2% 20 B IR B2 Sl 300 °C, — 2 A BT B[] 8 3 ming ¥ BiF (U-T11GPC-2S, Markes) ifit i 4y
=20 °C, FHE KK 40 °C-min', “F PG HEEE 7 320 °C, BB A 3 min; 43R S ¢ 1

AR - AR 2 2SO 8 AR N 2.0 mL-min'; #EEE IR N 180 °C. (438 H: TR A2
FF R BARIREE R 35 °C, £4F 5 min, LA 6 °C-min' 3R THE E 100 °C, #5224 20 °C-min™' {3 R THE
% 220 °C, PAFF 6 min. Bk HL B IR 3R (BD W, RN 250 °C; LR IR R 250 °C; AR AT
JER 150 C. AR 239 TR m/z35~300.

2 5 54718 (Resulis and discussion)

2.1 BB VOCs (%58 I e = ik

SR FHY TR0 A R 0 A 5 /=R 0 3t - T 15 1 0 SR AR MR S 9 VOCs #4743 H7. XTTE 24 Tl VOCs TR &
FEQIRPR 22-1172 1 2-1173) 35 Bl N 9 B A% VOCs, 8 3 5 ARAE LR B3 B i) 15T 15 1] Lok S8 1, DAY
PR b AT e i i ) B SR T IR A AR, DRI I PR ) R v R LR R TE A H
A H AR b G0 10 2 1 32 B X AR B B I €05 T ) SR R R AT N T AR B SRR R
JE R 3R K S BEL, A 2K DT HE B PRAE 3 3 N 80%. E B ARk & W 0 o 1 )3 i 2 BR R Rl S 20 H AR
VOCs AR 17 P 7R A 74k

Kt B89 VOCs Ff 2 Je HoAe S0 b B9 F ¥ & a6 1 BioR . 78 15 AN HARE S S %2 46 Fb
VOCs, HA a5 9 Fledd . 1 Fid e 4 Mxi 10k . 5 BRI ke 3 FlE. 5 R . 2 FhEE . 3 Ak, 2 Fhi
2FPRRITER . 5 FPRE TR IR . | FREERE . | BhEEEUBE RN 3 FPIESSAL A Y. AR 1S AN KR ACRE S b W) £
T2 A A 0, S5t VOCs 1 B €0 35 06 T B O T A 6 3 0 B0 TR R Y 73.5%—99.6%, LT {E R
84.8%, X IR E 4 K ZHUNSH VOCs B9 % 5E .
2.2 SCR %% & XHHA VOCs HERUKF-H52m

i o AR R S VOCs BB BE, BF9E T SCR 2 B 12 17 i & X < vOCs HE i K - 19
SR . 7E SCR 2% ¥ o 0100 A %558 HH VOCs 1Y Bk AR fB Y5 BBl 210.5-473.2 pg-m®, SEY{E K
313.3 pg'm”. MR KT- 5 Liv S8 M 5 % S be & B T M X< VOCs 1 B R B L BBz (P8
{E 270.6 pg-m>)1,
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R 1 SCRFEEIE LRI FARR T 425 H 19 VOCs M K- Mk 2
Table 1 Species and average concentrations of identified VOCs in combustion
flue gases at the inlet and outlet of SCR equipment

SCRAEE: tH AL EE/ (ng-m™)
SCR equipment outlet flue gas

Fes HEY PREA E/min - SCRAEEHE HHEZ/ (pg'm™) SCRME B2 IR
No. Compounds Retention time SCR equipment inlet Flue gas SCR equipment operation temperature
200 °C 250 °C 300 C 350 °C
1 LS T e 4.49 0.7 12 7.7 1.6 2.1
2 2-HRET e 5.96 26.4 28.0 511.8 32.6 169.0
3 A 6.68 14.0 13.1 338.5 12.2 81.9
4 L 7.05 6.4 16.4 28.6 8.7 6.5
5 PRI 8.01 10.6 324 116.3 23.4 10.6
6 FENEE 8.37 5.3 15.6 66.7 8.7 5.6
7 g 8.72 145 23.1 51.5 18.1 14.5
8 IR 8.82 n.d. n.d. 7.1 0.3 n.d.
9 A 9.04 20.8 26.4 75.4 16.0 28.5
10 Wk 9.18 n.d. n.d. n.d. n.d. 3.1
11 3-HRE e 9.65 0.4 6.8 41.1 1.7 0.6
12 ECkE 10.27 17.7 12.6 402 22.0 22.0
13 PIEEFR A e 11.67 n.d. 0.5 7.8 0.9 n.d.
14 2-TFP 11.99 0.4 1.0 14.4 1.0 0.3
15 2R T 12.12 3.4 6.5 50.8 3.0 12.8
16 o Sk g 12.57 12 2.7 22 n.d. n.d.
17 =R 12.65 n.d. n.d. 1.1 nd. n.d.
18 24-HIEN 13.02 n.d. n.d. 5.1 n.d. n.d.
19 ke 13.13 n.d. n.d. 17.6 n.d. n.d.
20 3-HRC ke 13.41 nd. n.d. 11.6 n.d. n.d.
21 ES 13.82 6.1 15.1 21.3 5.6 6.4
22 1,2- 4 he° 13.89 0.4 n.d. 6.2 n.d. n.d.
23 m 14.04 1.0 57.3 n.d. 0.3 1.0
24 3-CL P 14.35 n.d. 17.2 3.6 n.d. n.d.
25 1- T 15.05 n.d. 4.2 25.9 23 0.4
26 EALTRTES 16.34 n.d. n.d. 12.4 nd. n.d.
27 AN T R 17.42 n.d. n.d. 9.9 n.d. n.d.
28 e 17.65 11.1 21.1 96.5 19.9 224
29 SRR = AR AR 18.18 14.1 23.5 24.9 9.5 26.8
30 1,1,2- =50k 18.27 n.d. n.d. 4.4 nd. n.d.
31 LR T g 18.76 5.9 6.1 75 53 6.0
32 IE T 19.70 n.d. n.d. 3.5 nd. n.d.
33 V%S 19.76 42 6.3 16.7 4.1 4.2
34 [, - e 19.89 7.1 14.7 48.2 7.8 6.8
35 2- TR T IR 20.28 n.d. n.d. 10.0 n.d. n.d.
36 £B-— iR 20.38 49 7.3 15.9 4.9 5.0
37 N,N-HIEEZ P 20.80 5.0 n.d. 1.7 26.3 15.0
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SCREEF. ) FAL MR EE/ (pg-m™)
‘ . ) SCR equipment outlet flue gas
5 &Y LREEE/min - SCREZE M AR E/ (ug'm™) SCRM B AT IR
No. Compounds Retention time SCR equipment inlet Flue gas SCR equipment operation temperature
200 °C 250 °C 300 C 350 C
38 7% e 21.84 76.7 139.3 118.4 106.7 124.4
39 D-Frigt 22.04 10.8 17.8 n.d. 22 22
40 2-4.H5-1-C 2228 14 3.1 1.3 2.9 1.2
41 IR fige 22.32 12.4 293 18.3 18.4 18.7
42 PN 22.53 153 43 17.5 31.9 29.6
43 T 23.14 6.1 0.8 3.9 1.1 3.2
44 2 L 23.18 17.9 10.5 12.4 8.2 10.4
45 2-2, 3R 23.47 8.3 3.8 13.9 2.9 n.d.
46 2-fig Sk 24.14 43 10.7 nd 6.7 1.6

VE: a, AR SR s b, 3 IS0 AR R A5 5 4 s n.d, ARz
Note: a, quantified with standard substance; b, contents estimated with relative response factor of similar compounds; n.d., not detected.
WE 1 i, SCR 2 E BT AMAEA FHE LR VOCs Bl TR, KOs hin T vOCs ik

Jit. X4 SCR 2 B iz AT EE N 200 °C F1 250 °C B, ZEHH HHA rh 48 ) VOCs 1Y ik B2 722 Ak [ 43 )
1 518.0-641.8 pg m™ F1 1463.3-2233.4 pg m>, B 3& = T SCR R & N A VOCs Bk BE . IR <l
1B A7 IREE S 200 °C A1 250 °C (1) SCR %5 J5, H VOCs Sk B S5 2 38 0 T 0.8 £ 1 5.0 £%. 24
SCR iz 17 BEHE Jin £ 300 °C i1 350 °C B, oy A A 482 H VOCs 19 Bk B 52 171 EE Ry 250 C
s AF R M R AR, (H HC (AT B i 25 T SCR 285 B 1 LA P VOCs ik B 1 241 .

[ SCREsEMEDES  mmm SCRESEH NHA
2500 - SCR equipment inlet SCR equipment outlet

o flue gas *x flue gas

E

% 2000

<

2

s 1500

K]

3

g 1000

Q

s

£ 500

200 250 300 350
SCR equipment opertion temperature/'C

1 SCR % EHE LA DRI TP 25 H VOCs YRR I
I RIHE RS SCR ZBEIE F AR HE 25 538 B2 /K (P<0.05) FIAR B35 /K- (P<0.01)
Fig.1 Total concentrations of identified VOCs in flue gases at the inlet and outlet of SCR equipment.

* and ** indicated the significant differences at P<0.05 and P<0.01 compared with the flue gas at the inlet of SCR equipment, respectively.

R P BE RS p A HLTS Ye W2 808 2%, B VOCs AME & A L 1) —ESE | 2385512 (PAHs) %
5 A WL (SVOCs) . [ A 1 ) 55 B A< 4 SCR % B J5 VOCs W T A nl fig E 2 K.
DVOCs %A # 58 4= M ; @SVOCs 2 SCR AL FIME AL G TE 1L /3T 1 5 /NI VOCs. Bk A 464 (1 b
FER I, SCR % B2t ik PAHs M4 i, JUHIE S 3UILIF PAHs W34 1. Busca 55" Al Finocchio %5
PRI 5E & R, T FH ALK A i T 700 0 e STk & 0 R AR AR ) 1A SR AR A A3, 3 7 A R A R34 484k
FEY), MR AN RESLEXT VOCs 1Y 58 2 R, 1 2 fd—FF VOCs #4575 #—F VOCs. 73 4b, Setyan
ERIWEIE R Y, TR IR 8 VOCs TE SRR Y v o e B I B8, AR s st & A
JE A B A6 FIURE ) 11 VOCs 5 8% 22 A AH TR 2. e A58 v, SCR 2% B JF A IR E S 120 <C, 1
SCR % & iz 17T B R 200-350 °C; 5 1m B3 17k BE vl A A LA DN 0K AR 1) 0AH 3288, DA I 3 AR
SCR %8 ) FHH A H VOCs W EEXE . SCR %& Bas 7l BE Ry 250 °C B i FHACH VOCs ik BE 1k 31
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A B EATIREERNE] 300 °C A1 350 °C, H FA T VOCs ¥R FE 5 250 °C B AH L R IR RFIG, X
A% O, ZER S TR T, SCR AR B8 4-4ib J& 75 T fE AL R VOCs ISR
2.3 SCR ZEE XL VOCs 4534345 1 5 1

BEBE IR A N [ FR 2 VOCs 1Mk BE 7K B oA i3 1 AL 2 fif 7. 78 SCR 2% 8 3F 1114 A< A
32 Fft VOCs, HEBCI A XL = R R 8 Be ke . B 55 ke L IS A AR, LWk T o5 VOCs Bk B
A 43 51 h 18.7%. 26.4%. 10.7%. 8.8% Fil 6.8%. Setyan 25 % Hit 1 Wi A 17 % 48 68 & v, | HE i 40 < vp
VOCs A Wil 25 F 22 07, HERL ) VOCs 322 R e f8 Fn 5 I ZE R AT 2 B OB 98 TAE ih o e B, e 2
1A WIAE B R AE B HERL VOCs i A 8w i L 0. ARHBF S b, [ R 9 38 BeHERCN 95 18 T B R 2K &
Wy, B HOR . ORI 2R (5% 1) . Chagger 46U Fll Chen 25U i F ¢ & B, B R 2 b S A8 B ) —
Fh B =), 25 R YR BB HERL VOCs B R . SRR Y AR TR 2 3ok, A B0
(R RSO, AT A AR B i ™ B A . AR R MBS B HE R O I 28 A A ) B2 CE RO H G
(£ 1), ¥ HA BRMIREE R B0 G 35 2R OR WS, 740 0 7 181 e VR R S 35 R DLt -2, e
W AR AL S 9 (21.2 £ 1.8) ug m™, 5 Liu 2576 ) 3 57 9 5858 2 v T 00 S ks Hh i i AR
ARG YRR B A4 ((31.1 £3.0) pg m ™)1

<

. 160 —
S SCREEEHE O HR
§ TE 120 SCR equipment inlet flue gas
s
§ %D 80
3 _
87w} _
LI = wm B - =
= wof SCRAE L1 14, ' SCRA&FHE [FRAE: 200 C
S5 120k SCR equipment outlet flue gas ‘ SCR equipment operation temperature: 200 C
E g
=3 -——
a3 é‘) 80 T
5= 40
@]
0
< 1500 )
E'9 900t SCR equipment outlet flue gas SCR equipment operation temperature: 250 ‘C
5 &
S8 600f
o
@] 300 __
= = |
0 T T T T T T T
150
&~ 120} SCREE H MM, SCREEEIZ T i 300 C
5] C‘:'_: ok SCR equipment outlet flue gas SCR equipment operation temperature: 300 C
52 oor - - :
S 30f - 1 .
0 T -+ -F—-—-F—v—]-‘
= [ SCRAET t [
S~ 600 - SCR equipment outlet flue gas SCR¥E BB TR E: 350 C
§ ‘E 400 F SCR equipment operation temperature: 350 C
§ 8o
2 E 20of .
v P=—-=1 _ [——— |

W & & & S Y & &3 & &% ‘ %
Fo e S e B % L % S &S S S S
& L D FeandE & & S ¢ F L JFFEL Y FFH
¥ F THSVES ol & & ¥ & W ey © NF o8
v \0%0“'& Y T & Y}b A Qiy‘ %Q‘b © v <$
Q&%&o %&o
L A < ;L J
#224Hydrocarbons 44, VOCs Oxygen-containing VOCs

B2 SCR % &t 1A AL PR [FFRE VOCs [k B
Fig.2 Concentrations of different kinds of VOCs in flue gases at the inlet and outlet of SCR equipment

SCR %% B (12 17 i 2 2028 T BB VOCs U412 A . fEil i SCR 25 8 5, iy %5 Ay
VOCs 1, T R T 04 v B R R AT, oAt Ak 45 4 iy v B sl v sl e ) e e 28 (55 1) SCR 1847
T 25 B 35S R R A S VOCs ZEMRA R 9 it 24 200 °C B, H AR 75 480 VOCs 1Yk 32 BH i
S8, R A FRE 1 1R B0 R S sk (1 2) . 11 24 SCR 2B as iR EE 4 250 °C i, H S
HEZE VOCs 1R B2 R 38 0, IR =R Re ke 0 e 28 118 - 2 9 B 5 18 973.6 pg m 3, 55 SCR %



1536 7N 54 1t

3

41 &

B HE VR A e SR T 2k B A LN T 15.6 % T RE SRt T AE 200 °C B, FR AR U R 2 MSORL 9 5
B, 100 R 0 i 7 R 25 20 484K, 250 °C I TE V-W-Ti AEAR R R T RE A% 8 Ak 0 fide s T3 35 B 28 25 2 i A, ¢
JRAIE Z2 AT 2 H T A VOCs MY 58 42 A 530 45 A DL R Ak 23 Mt (R B S A iz i AR 30 1 8%
TRATREE S50 T, MELU Ak, 24 SCR 3¢ B2 4TI 300 °C B, H FUEACT N, N-ZH 5L 2Tk R AR 19y
FRVRET 5 S 1 N B A, TR R T e AT e e S A R T T A R DU A B BT 17T Y SCR %% iz
THREE N 350 °C B, BT V-W-Ti A A0 X K48 A WL L K25 5 B 0 A DL AT — 5 1 i A
P, B AR AAPRRR e J2 AR A 05 1, S 380 RS0 P I s A e B SRR B 5.+ 1A e e ) - S50 0
4 276.6 pg m, 5 SCR & HE LA e b -2k BEEAR LL IS I T 3.7 £

3 %512 (Conclusion)

BT IR BE L R AR VOCs iy LR B 2%, W FE ki ke ke i ARk D5 ke L B, . ik
Wy . BRI R . R i FR I . WERG . Rk EUBE FUIG AL B 1. AE BT IR W) R e R G 0 A AR B A AR S
SCR JBLAH3E B FE T VOCs 1 RAHEHOR FE B 3% . >4 SCR 2% B 471 EE N 200 °C F1 250 °C 1, HE
TOHH S %2 Y VOCs 8 A e BE E 43 I3 T 0.8 451 5.0 135, i 8, 200—250 °C 2 [E 4 K ¥ 35 e
R GHHA SCR 2 BN IE H B TR . PR, 76 i S2 0% 7 b A8 A6 700 B il 1o % b 1y e Ji SCR % iz 47 5
F VOCs HEHE i XU
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