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Research progress of persulfate-assisted discharge

plasma technology in wastewater treatment
QIU Xiaoyong, YANG Changhe
(School of Architecture and Engineering , Nanchang University , Nanchang 330031, China )

Abstract: By reading and summarizing the literature in relevant fields at home and abroad, the development status
and inherent defects of traditional physical, chemical and biological wastewater treatment technologies and pro-
cesses were explored. It was found that the emerging discharge plasma technology and its related combined pro-
cesses in recent years had great advantages such as energy saving, high efficiency and no secondary pollution in wa-
ter treatment. So the application of persulfate-assisted discharge plasma, that a new advanced oxidation technology
in wastewater treatment, was systematically summarized. The basic characteristics of discharge plasma technology,
persulfate activated oxidation technology and their synergy were generally covered. The formation process and oxida-
tion mechanism of hydroxyl radical and sulfate radical were introduced, and the research progress and application
prospect of this technology in wastewater treatment by enumerating the major achievements of relevant scientific
practice were comprehensively expounded. On these bases, the possible action pathway and reaction mechanism of
the new water treatment technology for degrading various toxic organic wastewater were also analyzed , the main de-
fects of the existing discharge plasma water treatment technology were discussed , and the future improvement objec-
tives of the new water treatment technology and the practical requirements for its comprehensive industrialization
and large-scale application were pointed out.
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Fig. 1  Structure diagram of various DBD reactors

1.12 wZi&d

F, 2= i F ( Corona discharge ) i %7 7= A 76 51—
PAE R, BT H B e T A, BB e . A Sy SRy el
Y TR B P B R T L S B A 5
FRAR /N 08 2 i v A S Bl A A vl 8 Rl , 2 1T O 2



ik b 5aR

Tl KA F 2022-07,42(7)

R, TR AP B A H A ] L e R e 7
JHCER, AR R YRR JBAS [ 53 Ay ok e L 2 58 0 LU P
TG ok b R AE R K e R R AR [ I AR A
LI H AR S AR, HOAZR AL AN SRR ST A
DR . U S R R R AR BN A
Y i il A e, B T USRS A ) DC(E
Tt R ) TR H A R R e, DA A A 2 SR A B A
A3, ShkbE s, DCHEMIL SR EREES:
PR R H T RS RAE  DCHRLE S THFEE 21
AEHE, JF Hb 32 3K i 3R 1) 1 & 5
1.1.3  # ks

FE L (Glow discharge ) HL fift & B g 48 AL T4
H— AR L T A AR RN R AR TE L SR
CHRUA ) o T B 1~ A CH e 5 ) R T 22 () o SRt fm
M L S B8 1 L XA R G0 2175 5 A A R
JoT 22 (6] ) ST 7% o AR TIOH L i 8 AR A
Kb, I 22 FL B R g BRI R 5, o 3 8 B P, e it
TR 55 7K T Y A0 B B A e A IR R 3 1Y
YERITR , Ho - F0E B 543531 ) B AR (B 3, I HEAR
TE A B 3 T B 2 8] H 77 DX, P IR A 1) H Hs 1 4
A O R E I RERE IS . TR PP Y A
TR i X LT A W B s 5 B
SRR ) B I RS 2 T, HOHL0, 2 A A
BCRY = ZE Y B, i H, 0 A T
114 #E3HRME

W 29 (Glide are discharge) 55 85 T & Jf B
AT B T A IR T 55 B T A A R, HG i A Y i R
SN g 4 2 55 T 7 e B B e T
A BHPTA . sh I B B b, m BT A
2A AT T 07 R R AR Z ] e R R Y
SR A Y E TP W H S IA 2 3 kV/mm
F B 7 A 3 Sl O H, o > e AR U A S R
IR PR b A B ) g K S, T e A
AT L B AT, DAL Ot A 2 A B R P AL AR
IR (AT RN - R N o A R N R B A S
AE ) 0 3 il (RS T U S AR B . 5 Bk ovh L 22
HCHL AN [, S AR AR VF 5 LA i P 3l P, BT 7 A
2 S AT T
12 MEBEEESFERALEEKNEREFE

SR TR B A S SR A R AR 2

(] 7 A= 14 L 37 o 0 TR IR o R L A I
BORBEARA DAL S T 2T 2 P8Oz - (1) B 5 ilf
B8 1) B HSON 5 (2) 308 e R i A G i R Sz A s R
AL AT P B AR B HABRON A A
W S 15 T4 0y e A A 2 A T Ay BN F) A
TESRAL T3 — ik 2

R IR A5 B A 8 RO A R 0 L B
e B AR ISR AR v TR R F Ak R K B JE X0
SRR HL RO L RO TR A 3 R

(DA (K 2(a) )o m RCE T,
P Mo BB T WOMT R T R e A A OR R e — A
BORTE . RGN UM b B R T AT OB AR
PR A 6 A W 5, P 0 e A [ g R A T A R
T BN O, R 1 VW O i T WO v AR R v
11— Z H k2% AR B - OH I % 7K v 1 R AiE 75
Y15 2R A%

(2) W AT R (P 2(b) o i s P A 15 42 3t L A
PO F WO 2 i B OB K e R AK P AR
IR IR e A T R BB I A R R R W BV T
K A HL B — RO B S

(3) - AR AR (8 2(e) o i i
Tp A BRI P, 4 A 5 5 Ak R 2 ) AT AR 2 R
A [5) BF5XF  VRORT ORH R B — Mo B 5. e R
R R — 5 BR8] Ji5 7 A= #3961 ) o e i R T 2
BTV R TR R 7 A B R OB B
HAR T WO 975 580 57 B O, 26 35 TR W) i 2
i B O S e A B T 6 A A B - OH S5 3
Yy I it A BILA) <

,{i ,éﬁ |
o S HLA
Ao
ek —li —ll a8
(a) M (b) A (c) AIEE
G RS GIESN

2 AFALEBENARMEEEFEREZNTE

Fig. 2 Schematic diagram of different discharge
plasma systems for water treatment
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Fig. 3 Schematic diagram of air plasma

discharge water treatment process
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