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Abstract

Xylene as one of the important organic waste gas was used as the target pollutant in this paper.
Non-thermal plasma technology coupled with iron-modified perovskite catalysts (LaMnyFe1_x03) was
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carried out to degrade xylene. The effects of input voltages, and iron doping ratios of perovskite cat-
alysts on the efficiency of xylene treatment, COy selectivity, and ozone yield were investigated. The
results show that increase of the discharge voltage can obviously promote the degradation efficiency
of xylene, when the discharge voltage is in the range of 24 - 40 kV. When the discharge voltage is at
40 kV, the removal efficient of xylene can reach 50.6%. When non-thermal plasma is coupled with
iron-modified perovskite catalyst, the catalyst can further improve the removal efficiency of xy-
lene. The different iron doping ratio of the catalysts has great influence on the removal of xylene.
LaMngoFe(.103 exhibited the strongest catalytic activity with removal efficiency of 84.1% for xylene,
when non-thermal plasma coupled with LaMngoFe(.103 catalyst was operated at input voltage of 40
kV and inlet xylene concentration of 455 ppm. It also showed good selectivity of COx (78% and 22%
for CO; and CO, respectively) and high inhibition efficiency of by-product 03 (66.9%).
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1. 518

FERYEAHPI(VOCS) L& N4k SO, I NO J& H B B 52 VR IR A5 e, HEEA TR, Ak
K. k. ARERERNEY), HAMASH S E WS SRS RISR, 1 B EAREN
B BORAEEY I, MA@ RA RENFEFEM. MR RREERE, B Tk
AR AR AN S E 2017 45 10 A 27 H, 5 DAL EBREET A A I SUEIE 5,
THIRAE 3 RBUmME AR [2]

fE4E1) VOCs JRFRH AR 8T WRPME. WRllis . Y Bk, Ak, HORBeRaAR . LB
R YRR, BT RS TR iR P2 AR ) F IR PR, DL AR SE A AL B J VA A B 3 DA
AR ZFR WK, FR FRE SR ARRAEEZAT R &, 1SA7 8 BRRGE B U ) 2 A . ik
RS TR HUE A ERR AR N B 5 BERITER BT AU ORI B A MR AL B R [3].

RIS B T4 (non-thermal plasma, NTP)H; A A& — TR FH A< 44 DR H 8517 7= A= 1 45 38 Aot 5 e st AT
WEFRHEAR . HALER VOCs J 3 A] a1k 2 S AE i e sy F IR S i = AR s e 1, XS mRe i 7%
SNEAE SR, R AR R N T AR B A SR AL M R, S R, FRAESE, X URIR AL RS
AL VOCs 73 1, BB AN TEER H0 Al CO,e NTP ALBE 751 AR B MO 5]k, HAEHIRH
JE Rt AT DL TAE SR A FL7E 1992 4F Yamamoto 25 A [4] 50K ik v Fi 2 5 FEL S S 2 T R R & e A
SHEER BT, 5T AR LR 22 KV (S EINE A 7.9 s I, AU R B R R AT ik 90%
PL_lo Chang %5 A [S]KF G F5 CH S8 T FROR IR 25 Bk, Y400 rl m s T oo Bl <M T P B AT ) R RS 1)
ZhrFe e 2 A 30 A FORIR RO 2 R AR R, (R HIR I LR E AN,
FUR N HR I PR £ 22 MR e B G R T 5 R st B P A p s e A B B R L
FHORTTSE IR . BEOMIIR S5 B PR AL BT vE A HARE R3S, ARMAFET Z 8L, FTUMRIRSE B Tk
SR IX — i ie . (FHARR AR R, LB BUR G A[6]. v T iRAh DL BT, %
FHATHAT TIRIR S TR ER SR A AL VOCs [IRF TS, FF3R15 T BT I AL BERCR
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RSB TR - B 2 5— IR B FAARROR IR R, IR VE = AR NTP AL B i A AL
KSR NTP V2 A=A R, B BEGE 7 RIS S T EOR MR FE I &, RNy e T H N
M5te 2B A SE TR A BT FHA 0 5 AL (MO, TiO) M5 I B A 22 P IRIR EE AR A, 8 1) B i
RORABBBOR I, HARI A 22 Bl N e 7% B I3 i 84 i, L@ =4 32 28 CO, Al H,0. 7
A N [SH-AERIR 55 B TR BR A AL RN (9K TIO) BRI T Bk —HIZK, 1337 140K Tio, Ak fit
WEN 0.5 ml, FUHHLE N 45 KV I A5 i AL 2R (93.57%)

T SRV T 55 85 AR B A A B A BT E 90 AR A 79 B M T T B AERI(THO,) b, X F B AR ATIX
Tl 2P T B AR A I A, i AR SCOUIF S 1 38 3k A I BEL 4 75 P R 5 5 R Bk SO A B e A R et
THUERTEAT B AR AL R, S8 I 0T SR I S RIS T S PR A R R AN [R] R B 25 H AT s I i A PR B2
[ BN 2 52 AN [3) (4 50 F PR R X R OR R BRAICR B2, RIR T CO BRI RIEN 74 O (i 2 % 45
PR AT 7 ARIHR S5 B8 1 AR S HHE A 771 o e — Y R Bt 1) S i

2. MR A%
2.1 FERFSLE

WAl —HFZREIE: 98%, Fi&: Bl VOCs), =S (4ifF: 99.99%, Fli&: #<), LaMnO;f#fk
AI(H #14%), LaMny_Fe,O3 EALFI(H il %) o AU ZR 1. DBD KB AF(NTP JBUHE), iy He ik e s (it ),
EEBRSL (), JR R R R R R R), SRER), AKsEcR), EriEGRGSE), R
R TEAC I = IR EE), B R PR AT CRAEHERE), FRe e Ak (B CO il COL MK ), L4 4 M A (M &
O3 KFE).

2.2. fELFIROFIE

R A R e AR A e v ) % A 3 AR SR SR UE . MRk, TR ke, %
AR REE AR RIEg N E 1o BN, EEETKPEMBRFESHF IR La(NO;)y6H,0.
Mn(NO;),-4H,0. TTIEF A 2:1 FE/R EL ) NaOH F1 Na,CO3, FRHL NaOH 1 Na,CO5 VA fift T 2 55 1K,
P A 0.5 mol/L BBBA W . AR5 BB LA 5 mol/min (1038 55 T 46 I B S R 25 (IR A Va0, I
RWrHEEE o & AN pH = 10, BUB RN, f6 pH = 10 f24F 30 min RAZRI AM 5 13 0. =5 T
24k 10 h g, B TR =R, ZJEH OREHEEM K, 110°C T4 10 h, FrSfe iy,
FE 270°CHEEE 2 /NI, SRJGTE—EIRE FREHE 4 N BIFERT Kk . LaMny FeOs (i 1E 7 2 H Fe
#5r B LaMnOs fiEA6 55 B A7) Mn, ZEMEALFI G 2 b, ISR E Bk, i n] LS 2N [
FIEAR & (LaMng gsFeg 0s03,  LaMng gFeq 105 Al LaMng gFeg 203)»

23 XWRESHE

IR AN E] 2 B . NS 20% %8/ 79% RV IR A S, AN SRR, HEeE e
FR R, LR B Hh B A A B R K TS TR B4 ), AR S v A 19— PR Rk 1 9R FE 4% 1 E 455 ppm Zifq o
SR TA B SR TH A o LA TR R S = 2E o T8I i R RSk I B R R o SR R T R R B A i
M5E, P NRR ZE R SEIO AT = UCPATIN, s R A A M B AN A, 2R h FID &7
KIGREIES, SAHEES AR 100°C, HEAEEE 150°C, RllgE 180°C. —HUIRMME LRI (1)
THEAFE. 9T BEAFHR M AEATD = 4Hh COERRMERISEMSI N T C #ffedeix — i, i Fbeie b
Jl CO Fl CO, K% . C Heifhik s COIERRMERMER L, FHts AR X (2). i BA /B G & 3=
BP9 Oz IR, B EZE RN Oz Mk R
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Figure 1. Schematic diagram of perovskite catalyst preparation
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Figure 2. Flow chart of experimental setup
B 2. LR EREE

3. &ER5vHe
3.1. —HEXLRBRR

V3 AN T A 700 (= e P A L 75155 e A 7)) R A ) A7 00, ARG 55 88 Ak B — R R v ¢
PR 5 R R CRE, WEHERATT DR S35 H 010 2 I A RIS 2 WA I AR, 2R
23R 2R I A RO PR R A S SR T 3G N . IR PR TR A5 S TARTE I I EAE T ST T B mE T
(L, T FE R A A T BIA I IRE, SREE AR T LU T I REE AR, 1 b g
IYFRISARS FIGIN, SR T BN IR T R R S I B AR UNE[9]

5 A IR S B AR AR L, 5B AR S A B T — P i WO iR AR
R, ARESMERIEERA EAG77(LaMnOg) AR W] LIS f — 2R L BR AR, (HE T B EH. 24
MM, RS AR (LaMngFe«Os) % — FR R LB 48 g B MR E A o E b m DL, A5 R fi AL 57
i Fe U T #5% Mn 5, ATEREHEALFIETE. 24 Fe MBUCE N 0.1 I, 7ERCR N 40 KV I, —F
FKIIBRARBCR ] IE 84.1%. ARS8 K Fe MU E, W REAREE T N, HILIRATT4E Fe () B iz
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HAR IRAS S HUAR o e s A R P i AR P A AL B TR AP — M RAEEM U R . X2 T Fe BT 5
Mn B T7ETE R I AR E— B 2 5. BUR Fe 5 Mn B FEB TR LM A i 2R R/N, HiT
Mn 5 T2 pAa @i, T Fe S B RGTiT O M, P9 28 it L rh B MR B AR S A AE 72 57 . IR Fe B AEIE Min
PSR B ), I S BRI RIAAAETE Z 1 SARBRIG, A B T3 s A SR B 5 — F 2R HE il vl R
P, MR E AR PERE . 1024 Fe (OB N B i vl B8 S S0 A 77 SRS BRIE I 17] Fe fR) A% BREG, 10
Fe P& Bl IE 70 (AL AL BE — 2R R %A Min 38[10]. LA SRl ARt 7 A A fER—HE R, =
il Fe 524 AL 776 — FHOREEALRAKON: LaMnggFeq 105 > LaMng gFeg ;05 > LaMng gsFe o503 X — L %
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Figure 3. The effect of discharge voltage on xylene conversion in non-thermal plasma coupled with catalysts
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3.2. COiEH ¢
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Figure 4. Effect of iron doping on C conversion at different discharge voltages
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Figure 5. Effect of iron doping on C conversion at 40 kV
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Figure 6. Effect of Fe doping on outlet CO, concentration at different discharge voltages
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SR A H 1 CO, MR FE FRASRE TR 1) R B AL CO, i B, SIANTHH CO KEE
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Figure 7. Proportion of CO, in CO, at different discharge voltages
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3.3. B4 O; BYizh

O3 B - FH 2845 VOCs FAR B AL, SRS E A FERIF- 2 —[12]. 8 FIE 9
SR AN E SO R R AN EMEATI O H IR SHHIRCR o SR b Rud b5 i R 38 0, Os
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Figure 8. Emission concentrations of by-products O; NTP-catalytic systems at different discharge voltages
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Figure 9. Effect of Fe doping amount on Os inhibition efficiency at different discharge voltages
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