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Application of advanced oxidation technology based on sulfate radical in wastewater treatment

Weiqiang Zhao Jing Wang

Shaanxi Xintiandi Solid Waste Comprehensive Disposal Co., LTD. Shaanxi Xianyang 713200

Abstract: Advanced oxidation technologies, also known as deep oxidation technologies, are characterized by the generation of highly
oxidizing hydroxyl radicals. The principle involves employing reaction conditions such as high temperature, high pressure, electricity,
sound, light irradiation, and catalysts to induce redox reactions of recalcitrant high-molecular-weight organic substances, resulting in
the formation of less toxic or non-toxic small-molecule substances. Depending on the different ways of generating radicals and
reaction conditions, advanced oxidation technologies can be classified into photocatalytic oxidation, catalytic wet oxidation,
sonochemical oxidation, ozone oxidation, electrochemical oxidation, and Fenton oxidation, among others. Currently, the application of
advanced oxidation technologies in wastewater treatment is quite common, and the sulfate radical-based advanced oxidation
technology has demonstrated certain advantages. However, it also faces certain limitations. Therefore, this paper specifically discusses

the application of sulfate radical-based advanced oxidation technology in wastewater treatment.

Keywords: Sulfate radical; Advanced oxidation technology; Sewage treatment

5%

e R R PR R DB 2 R, KR
SRR BT RN 20 A Ak 2 3 e P ORUE R EE e A, A
A 0 s IR AT MUK = SR A 2™ T . 9l
XA A TE ] R g e E, KEABEARTI G
BRI 25K AR A, EELA AR BT i3 e St AR BT
Y A B A TAR . ORI« 3 ALK
FEL L FH S SR, AE AR ER A 7 B A 2 LT R 2 LT IS
KPS, RO S RS I . FEX IS,
PAEAMBORI H B3 5 SO SR B B B A S 7, 57K
HEAC B P A B AR, KR SR T T T5 K is 3
PRI EE (RIS A0 22 R R R IR S R PR R A
T AV AL R TR LS, bR AR B

JS2 A5 o

90

— ETHEBRR A AEREEMBARKNE KR
b

B BARAE KBRS KA NG ) B AR B3
MBI, AL AT H WA PR B, ST HR
i) Fenton A ALIERENS ™ A BA SR AL RE T I, X5 7K
Hh O R A WL T S AR S A, SRTTZBOR TR 2
sl B+ Bk, HIGikseBEt i B AR AL, LA
WL IR 75 EE R SRR A, AR AR Bt A EL AR
RAREMIE R ER A, R AAEK AP IE AR,
HEDEZ TP, ARSI & A KRR
I S K AT A 6 5 2 B AR 2R A, AT A S
WA MAMRMGER, St LEREES FEAREE
(1 8 ot R BR ICUE S 1) R, AR EE DA B UK A A A BOR,
THRERMR SR EALEOR A B, 0 LB, ik
Ti 5 R A AT LIS iR L (Bt 7O BA IR KB 7 -

FEFRIRAR B H 2 10 = AR AR S TR



OUnwukh
.

WAALT 5 % 4

ISSN: 2661-3670 (Print) ; 2661-3689(0nline)

BT BRI AR A B R BRI A A o AR A B R e
TSR R R RIS, (AR5 27 AR
WRE B, XARRAR E AL (42.60V) 2
IS R ER A B AL (+2.10V), PRI % 5 R A AL e

J1o Herhid —RER R AR FRE R K A QL E AR A, WL
9 250g/L, T K ZIE S KA IR, H LR
RIS —RRAME SN T; T RRER R REFXFR
g s A ik, REERIAN SIS, HAASH
FIOKMRFAE, RN 730g/L, HOKEMRIAIRE 2, 7EM

un}

A b B — R R AR, H KV RO A T AR
VERDUE AR, X5 AR B R M 2, @R ORI

TR ER S AR AR 2, S AE A 77 AR RE A e R B
SRACTERITRIRIR B 2k, R ERRIIB AR A, H
B T B HAIE . DR, SIS mIE I,
Hif b S BT RE A R«

S20g*+heat/UV—>2S0y™ *

S:08%+Me™ —S0y4 * +SO2+Me ™V

= BRI SR

2.1 ML B TEAL,

FL A 2 A 11 JER R A P AL 2 B R S e R A T 1
FHRI 4, 3T e G A B . BTzl FE e 4
I ARSI, UL A R L AR
I % T e 5 e 452 R 3R B g 2 M PR AR R IR SR B PR 3K

TEMITR S T LRI T, Curskm ik
PR PR IE IR 428 25 1 R B H ROR TR MR RCR, @i
Fe¥ i, ML XVIIE SO MIKIE, BHLAZBRISREER)
M E AR, HULIE I ERIAEE MR B I L T
TR ELRE WSS BITE 78 7 N ST 5 (4 R 0 T AE T
NEIN

FLP 2 A T R v R AROR R F) 156 £56 5] 7T 5 1R 5 G 4)
FRFEE . MW AR A CFO BEYEGN K IBURLE Jyid it
h RRORL F B S AR, IR AE RS AR R B CFO W 9h
KIURL FIARTE 5 PO RIS ATRES T 2RI Hh B AR R A M
PRS- F 7 2 N 2 BERR AR . s, TR SR
TR SRR B AR A B 2 5 B AL A I R e, DA AL
AL SL B A R AR A B R, X AR R
DUEIINZ BERROK A . A7 58 ZEOR ORI 73X S FH
MREZ S5, it i P RS A ) 3 A S 0 B A R B T T
15-35 i, AHBUXFEBR/A B3 R £h 5N I 1 B A sk e R T T

\\

30-130 &%, A5 FE p ik R UG ot — B R BRI % r YR
FE (10-200A/m* ) fgf 2 5 A fis i FREIE Y PR 8o, OF
TESE T B BA AR AL 208 A0 — AR R 26 4% R I K 1

A 8 At B AL A O LR 3R, o5 e
LBRAFEMREE 5 MR I B B R ARSI AL
I BR T L Al I A AT AL AL B, 3R T B A
) =@ R AUE AR, 2 S5 A iR BRI B R A 2R X
BRI OEE N, R T RE A Y e

B IEHGBR T S NS IR e A BRI R LA T AL
RORRAG BT TR K15 BY A [R) 320 7E 10min (RITEHL R
FHECIE AR, A i 2 A v o R 26 1) o R R T T
378 A%, RIRE AL A N1 22 B 0001k 2] 97.9% 1
39.6%, IR 37.5%5 15.4%.

K 18] I8 P ¥ R DS S o {0 e ik ) M AR
A, MHURA TR I AR AR 2 KRSk, DR At
i HR 5 R LA A TG VR P AR C R G R R o RS AR
A S I R BRI A SRR, LSRR TR R R £/
HIAL 2 RGN, R IR 2R ) () B AR P — Pk 3 75.3%,
T TPl 1, AR [R] 1 70 A6 T 208 Wy U R U 4 R 11
FANEN, RITELS T 22.5V LT, 7E 1000mg/L FeCl, Al
2000mg/L o BRAR Eh A Ab B 30g PR Yo UKL TG PR AR I, R
% S 5 v (R P AR 2R (58.2% ), 2 JE B I 2 A (3 70,
SR T 14 1) P AR AR AR 24 3 40% 1)

22063k

IR H IR ANRAE R TEACRA, R AN 2B
57K G Gt I AR AN AR, R 2R SR A R
S G BREREREM, HIRZE N B SN 1 R S BIA
S:0s ) O-O B, (2 W T P MR IR B i,
SRR R

$205>—2804 + (Hik EJ7MA UV, BIEEAMO0)

S S A0 R (TR 3 L L B R h T A VAR B
Fe BB T, BRS80S ) B A i SR T 41
LI E IR 72, SRS T AERR IS y 7. B
W2 #1500 wmol/L FIZEF R, HAMNL-254/ 1 iR Eh 4H.
& [P35 A0 RS BE A 72 30min P SEHR 100 1 /L SR 1) 4= 8
DHE, FREARR T BRI S MR R,
N R RER L, 2 HR AR £h 6805 S SOy <Y
TR, TRV R B R R A T R e ) S T (¥ o ok =R
CHR PRI SR N B g e dpe ) (O, FELEERE Lok tH I

91



WAALT 5 4% 4
ISSN: 2661-3670 (Print) ; 2661-3689 (Online)

@ Universe
W S Publishing

TEPRT RN IE A I TR R Eht K BRig K R BRI A e (UK
) MBCR, WA RIEITERE N 7. IR EN
200 b mol/L IS5 T, AN/ TR 6 P Ak R BRI 7E
30min N 5E4SEI 100 1 g/L FBEOR P 1) B, (R TCHLI 29
TIAFAESE— e AR L AR PAARAE T o

TR )R S R A B AR AT R B A/
IR A R P, FRRENS ST Y B AR M PR AR . Rk
T EE XS AMEO Bk B TG B R Bh X T R B S Y
AR, RIUE NOsHE N 86.5%IEIL N, FEMRZCRIN
RO . H VR A 255 HAR 58 2 rx IR ok
PR RGN BRI R A AR L OO R R ER R RAH B R
H LR R AR ROR, IR IR BIAE Ay 3. IR R Bk
1.2mmol/L. JPARMKEE 0.6mmol/L. Ty Ak & 20mg/L 1)
RAETF, sl th IR ARG/ T BER 36 14 2R O P AR 2
HHIEF] 79%.

2.3 A IS

A RE S RS T SRR, SRR R
ZEARITE 315 A1 5 BT 22 T B i v v s, T R 2 v 11
O-O i A % 753 o o iR e JE O I8 L B35 24990 L A
SO4", X FE L7 TEAE B S HLH L5 8RR E AL I R R
B A H AR A S A A A

OGRS R RIS R R A L
AT Z IR, JCH A AR AR I 25 . S Rszg bR A
TR P YR A T IR 1 SR SR PR AR R M B A 2
BE, FEULE R R OGMAE XTI, S8 R I Al
FEARFFSE 20min J5AUN LB T HE Img/L LS £ R 10% 4
A, BLERIKE 12.5mg/L IR 2 5, se4 ks
AR BT A T 2 A1 Y B AN 4min, FOR 575 A2
PRFRTARE B RS WG, DRI 7 22 b AR [ R WL 1S 981 (0 98 44 Hh 2
BRI

TR P VBT A T AR B 19 5 A — i R 7 v R N
i, SRR RENE S SR T M R ML BB, REK

92

BIF FC FR e oF 0 7 O SR i B 90 7 O A R R A i AR
—RIREE, HHZHNBIZ, WA, 2K S A% 2 (1 [F]
BEARAEMY AR o A S B02 SRE o R LLE AR ARG B e o A B A
i C0.5g/L) MRTHE T, AU/ 75 A AR #h v AL 1 2R 2
FEPRTE T _LIR VUG G B R 2R (533 AN 31%.34% 35%.
32%FETHE 78%- 94%-. 98%- 98%), M 7E H 7 Ik /i 7 R/
W — AR ER B R R T B B E ST (1N 26%.27% 24%.
20%FEFFE 76% 91%- 97%- 97%)-

=. GiE

3L TR ER AR 1 b R 0 v R B R FE VT K AR
() AL LAY 5 e o (SR I AR, A8 p 130 B AR
W2 b TSI BB, AR SRR N IR 7 R LS A
AT REIE U Rl FE A R S R K TR [ A 2R
FHLBHD), i i O S B A6 UE DAE B b 4 A K R A4
J7o SEGHIEE H MR IF R AT 1. BRIEXEREAR. PR
RO AN G B S e R E AL e 20, R DUIE
FERLAIG A T I B F e, DAHES) KI5 Seda bl S ) R e

S HE R

(1] k. BREEJETBRIRAR B i) m AR AR TE TS
KA ER AR R [J]. R K T.2022 (5): 1383-1388.

[2] “e¥i. XEET BT EdE [ i A s AR R
PN B A IRTR E6TY R 5 F i F 7 JRE [7].19 7K R 2021
(12): 5-31.

[31 2 S i G A B TE T /K Ak 34 v ) 17 P R A
eI PR 4 HEK 2022 (2): 17-20

[4] AR ST &R AR TR [ R s R
AR R[] 244846 2021 (9): 2231-2234.

[5] Wkt e 2 AL B TE B0 e 2 7K b 22 e (1 4F 70 30k
JEINT AL T.2022 (4): 117-119.

[6] ®h3C5E. HARVE S TRERIR B B E 1 ek S iE A
710 R HAE T WS YA b I R[] 46 2 1k Fe 2021 (8)
1426-1439



