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Removal of carbon disulfide by droplet-triggered gas discharge reaction
JIN Linyi', YUAN Jiale', XU Xin®, CAO Yujie', HUANG Liwei"" “, SONG Chengzhi'
(1. College of Environment, Zhejiang University of Technology, Hangzhou 310014, China;

2. CCTEG Hangzhou Research Institute Co. , Lid., Hangzhou 311201, China)

Abstract; A novel discharge reactor was designed, utilizing the transient passage of liquid droplets be-
tween the electrode pairs to trigger a gas discharge. The reactor was employed to investigate the degra-
dation of carbon disulfide (CS,) exhaust gas, and the study examined the effects of various parameters
including input energy, droplet dropping frequency, gas flow rate, oxygen concentration, and solution
composition on the degradation process. The results demonstrated the effective removal and degradation
of CS, gas from the gas stream using the droplet—triggered gas discharge reactor. During the gas dischar-
ges, the droplets absorbed the gas—phase reaction products, thereby promoting the degradation of CS,.
Optimal CS, removal was achieved with a droplet dropping frequency of 0.5~ 1 drop/s. The removal rate
decreased with slower frequencies, while higher frequencies led to increased energy consumption. A-
mong the same conditions, the lowest CS, removal rate was observed when deionized water was used as
the absorbent droplet, followed by a 5% aqueous sodium sulfate solution. The highest removal rate was
achieved with a 5% sodium hydroxide solution. The gas—phase products of the CS, degradation reaction
mainly consisted of SO,, CO,, and a small amount of intermediate product COS, while the liquid-

phase products were sulfate ions. Furthermore, the degradation mechanism was analyzed.

Keywords: Gas discharge; Carbon disulfide; Carbon oxysulfide

0 3| = FITVE R TR A5 4 A 25 D0 Ak FAR I
- A B A T T AR P g R P AS T SR 4 ) HE
TRARER (CS,) 1B N —Fi ik TR R LA e CS,MES €S, B8 ATk [ 575 Ye Wy HE K

Y75 B #5:2023-08-09 DOI; 10.20078/j.eep.20231007

ESWE Az A AR T EEALR A (No. 2017C03007) ;37 Tk K 52 K 5 4 €] #74] 3+ %] (2019)
TEZEB T AWK (1998—) , B, 3B MA R R A, AR F 8 A X AT #4524, E-mail: 303105308@ qq.com
BWAEE L4 (1964—) , F  din B EAN A% PR T @ A KAF F4EH 4K, E-mail; hlw@ zjut.edu.cn

1
1



FRUE(GB 14554—93) B /\ PR E M R5 Ye ) 2
— o HCHE oA B A A R
XA T R ) R R A
KCS,REMR(—BIL =i ok BEILE 2
AR TR BN A H CS, A TSR R v R
FE K2 B IR 1 I RIR E R TAR K
IMERE 550 0 A B 5 0k 36 B VS WO T
PERRI FE i BB A Mg b e 7 o %
WO 22 BR AR — AR, 75 2l ik T B
SR AL AL B 5 R BRFA R 5 e, LR o ) 5
PEAT AR AL 3, b R G R s, R IS AT 2
R GEAFAE L AR 5 2 B e TR A 1
TEPERT s BRI (S Ik b ) , AR A bR

B PR AL R A IS 17 9%
FRVRE A LR T

M A B RO SR — o R SR IR R
TR (ELARA Tk o AR A o A 45286
ALY, TR RAE R IR R X5 Ye Wtk AT R A, S50
PEAR L, BT REFEAR AR T iR, 32 B T
PE IR W R AR TR A
PUESHB RS I8 B3I 19 R BRBOR T FERR
R CS, R AT 38 97% A A SAEAERT, €S,
(R B A =) ol CO, AT SO, (R TEl =81 N CO
FCOS) 5 MU &S, SO =) 25k H,S
CH,M' SRR Tl 52 bR SE FH B, R TR B 4
FHERAE A5 % A TR KA A8 Ak, an sk FH bk <
A FEL B, X Ak 38 R A5 R Ty 23 ik e el VR B
TR, PRS2 Bk R 5 52 00 5 AT 45 SR AR LU AT

AR ZEEE | [RI e] 225 B 2 7 7
AR RS Y R T L )

ARV SCBETT T — PR ik 2 1 MR H S
e, WF9T X B Ak (€S, ) RS RR A ASCR , 52
05K ) 37 7 S FEL VR, 28 7 1 5 mL AR X (e e A
Iz b FLA ) 22 [ 1) e e 3, SR o8 IR A s oA SR i
A 3 (461 S AR XoF 2 ) 7 i) R AR X 22 i) Y S
Vi) B 8 2 SR 40 J, AT e A S AL, mL AR S 3
V) SR L 5 5 8 A2 T, B i SRS e 9
[l HsF, W2 ASCTRAE Ry R AR W A 2 83 AR e b, e f
TR A AR R TR R Y T ik # ]
RS 215 CS, B B Y,

1 £ g

1.1 XWEE

SCIRAEE AR 1 PR, MR R G A
R FEL IS N7 A e S L FEL U R 40 o b L T 2 R
ST BN A R B A S B4 (K 350 mm Ab
£ 50 mm FIBEJEL 2 mm) , 52 07 #5 A st ) 18 - 31 4
SR R HE SR WO HE K T,
PRVl ) 0 2 T I A — X AR, e B
WA N AR 3 mm WA, 5 RO s TR 1 7K 2%
O AIE , W1 TR T R T TR RE (2L o R
WA ) il & AR . AETCHLY T TR T T R
NSNS  TER G E A ik
T AR EAR 3 mm X T R i ] 23 (DR
B2R 2 em, LB HGE S S EL LG LS &R
LI VR e A T i AR

17

IS5 2, 3— A 4,5, 6— R T; 7—CS, 2870 i 8—IR-A 2% vhifli 5
O—ARTI L R B 5 10—"RBECT T1I—AH Ty 12— RIS 11 13—H RISk, 14—Fhig
15— R BRI, 16— R, 17—BRITES; 18—{Hsr M-2L 4T
E1 IhFEFEREE

Fig.1 Flowchart of experimental system
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Fig. 2 Characteristics of electric discharge of the reactor
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Fig. 3 The removal of CS, under different inlet concentration and gas flow rate
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