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Abstract

The focus of this paper is the catalytic ozonation of organics that are refractory to conventional water
treatment techniques. The experiment aims to use the active free radicals produced by ozone degra-
dation to analyze organic matter in water. Compared with homogeneous catalytic ozonation technol-
ogy, heterogeneous catalytic ozonation technology has the advantages of easy recovery, lower cost of
water treatment, higher activity, and improved mineralization rate of organic matter. This article
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gives an overview of ozone catalytic oxidant technology, clarifies the key influencing factors of ozone
catalytic oxidation treatment of organic matter in water, and selects industrial wastewater as the wa-
ter source, uses SEM to identify and analyze the catalyst activity, and verifies it from the aspects of in-
teraction and its own components. The performance and structural stability of the self-made catalyst
provide a reference for the ozone catalytic oxidation treatment of organic matter in water.
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1. 518

AR, KGR OB EERTERIA B R A R GRS BT GRAE ™ dh AN A 22 W T IS A WL T4
A K SR AP e E AR I RI[L], JFPOES AR E BN ES KRG R AWM AGEH. REmE
R AN RAEK P BAIREAR. A5, BPEoR. RRAMRERS M[2]. KRR RMiE s %
FIR IR AR ER AR, R RRAI I . Bk 2 UK B T ZHA REA kbR
BESRI5GeW), 30 /K AL FRATUEOR Bt 2 — Pk

UM A BT B2 KT YR AR B AR o SLAE — R S A 73], AALIE IR A0 2.07 eV,
HERE T TR . A RS T [N, P4 B REER BN, AR IR
19, —BORUL, S-S KF (A WY 32 B I B S SR a] 45 s I Ay oA AR BT o BRI W SR
AT EANIRI BRI, 835 5 N S48 1 S AR 7K o g A s S A v B 2R (252 -0H) [3], H
R S AR AR . B, RASEINEE RN BAIRGRA L RE, A5 Bl A XU
AR, T -OH BA AN, SANYRBGRE, FAE R AR B E T — R85 e it
SR A -OH I 2 A AL B AR [4]

AR R AR AT, AR T O T, i R R E, RIE BB 5
GEMIRIRCR s N TSR AR B R S5, RN BEAT 2 41 8 2 SC a0 R e AL R T AT 1k

2. EATBEL

AICHIRIR T REAEMEA K TN R RIS . B TSN AR AN 40, B85 E T —
HRO SCRRTH RS AT AR, UE S T 2 A R D SRR REa %S . JlId SEM BEAT 1 EALFIRAE I,
S £ BT S HEAL AL FRIT 0T o AR AT 2 FHAE AL 3 X B E AR AR S e TSl de .
3. REEXSHFIRAREIL
3.1 REEMFMUEAR

AL AL TR 1 S B R RS I S B O HEAR TR R A6 SR AR i 28 B p SR AT SRR
¥ HHERIR S EE R R, eSS LIE AR A SN LR o (R AR BE W HE A0 S 7 T
FIFPRARPTHR B R, IR AL B Z 5] XA HARAE K AL B rh 2 BT, e A X e AR A )
AN R EA R BRCR .
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FERA MR AR T, RBEA R R AR AR . NI TRL KA pH B I B AN AL 7 A 262
AN B I LR ZR NI AT DA e AT LA ) 25 R R R e B3 2%

SR A BRI SR AL TR P R AR RS e Pl B A A LTS e [, 3
S B B A E WS R B —E & I E, BFREE AL R IEE S LS
[6]; RAEMMAMITET 2 MENE T, AL IRIGHREE, thhh, SRS DL
FIEE HAd KA BRE AR SE G A8, PAT A AN (R ZK AT AR HELEESK

SR, SRR A AE — L5 B, AL B ARG S . BR AT A A REAE S5 7 1T )% €
[7]. Bk, FESEPRR A& EGE B EARBIR, HTaHN T E Rt MR

32. REELALERKRY

FEALFR A AT LU L DL = A5 T 52 e AL 7R A A i 1«

1) SEEAERIREBTRE Sy, SLEAA HIYAE AL I ) ' S RE 5 B3R s
2) PEHNETER T IR, SEITE AL A iR, et S R e (e s P A
3) B AL AR SR S RERFE 48 B AL R A T A P TR

4. REERSHLEKPENYR CBEWE R

A AR MG m R, AT AR RaHWE I . Ead 1 R AR
TEM, R mRBOhEEMA LA, SeEKB, MT REKPRAAIE]. HICHEm KR UE:

1) RS SRR R D AL S S N IEE AR B DR BRE PR 3R, 050 e ) L UV P e i AL R
IR -

2) JBEITA): [ S IN TE) R PR A LA 5 S S B A R T T, 0 S5 SN2 IR ) T DA B L 5 R 48U
Befl ey, AT B AL AL RCR

3) pH fE: pH EXMEE R B MRER, — LG WU R AL A S RNEAE R E 1Y) pH JE A R R
hFo R, IEHIE A pH E AT AR A AL RO

4) PFE: I AR AL AL N K AR, R OLN B IR S I R N R, E R
TS 7T BE S AL 7 ZE AN RS2

5) MEALT: MEALRIE LA AL e GBI E T, H LA R B35 s A M in Bk B AR
AL AR FANE v & B AL S A I RCR . SR AL OB [, 2 AR AL SR S i
W R A AR MR T B B [ VR T PR AR A R P R A 2 AR AL S ML A v 2 AR AT [9].
S0 BT S5 AR T AR LA S T P 6 7 AR S e e B el o B

Br 7L ERE, KPR R . K BIHTA6 26 A LA R K AR B 28 8 1 145 DR 21 B AT RERS SR
AR BOR AR . BRI, AEEAT AL AR B, 2R 5 RO e R F2 AR H E 2

5. LM EERZ®
5.1. SCIG/KR

AR SR B K R T K, BN R AR 7= B AR R R /K 22 96 R 15 J5 R FH AR A T 2 A B 5 11 H
K, Herb &G ER o AR B SS, pH 1~ 5~9, COD Ji &K v 1000~2000 mg/L, {%)¥ 4 5000~10,000.

5.2. fELHE

JE AL, B R TREBOTHAEAR KRR L 3078 F AL S B e A SR P10 PRIk, A
SCR AN HEMS R BE T T 5L AL S Y B A AL 77«
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1) IR LR IPUR AL SRR S R 2R, R E Bt R fd m BRI B AN T A . KA
RO 10 BRI, 170 1R A R P 73 8 B a3 LA S K LR T AR P90 S AR v W BT B 2 28 BE[9] »

2) N TSN, $Ew i TR RS R AR o X AT DAH I SO M AT B ) 2 T ) v S
KSEIU[8]. b, —LeRRYAA R R A R TR, AT 2 AR BRI R RE RS AT
U o

3) ¥ kA R L PR HE B RN T A s O B AT AL RSCR B B B B e AT R
A RE ), EHRASZ BRG] Bk, Sa-amME e SR AT MBIt RR TR I K
fI[11]e A IRAUAT AR AL TR A, 3 AT DLIE R R 5 AL 700 Bl R0/ TSR THE A P RE[12]

53. SLW7FE

¥ TR /KT SR AL 5250, RIS R SEM G EALFRIE PEREAT IR AR 04, MAHEEF S A
Y0y 45 22 T7 ORISR F H LRI e S A M Ae e M. I SRIG A AR R A 970, B 17 R BASE BRTEHL
BRI B S, B AR A AR B
5.4. SCHIREE

R MV R KM B AR 5 Ja JE NI N AL TR O (AL A S R o, AT SRS AL, HKEE K
M, BENJESACETZ, W 1 PR, REEAELTZERE, RIE076E, MR HATERZ Tk
PRI LA L PR3] 7T Z R .

REKER 1L
>
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Figure 1. A schematic diagram of the ozone catalytic oxidation process
1. REBEUELRIEE

6. KRERSITR

MIE 2 el DLE H, SEM SRS ML RIGK FERR S, BAFEEWILRER, nIHft
BETEVEAL R, (R R A RS 5 SR SS,  BUAICI &5 & PR T L AU AL S S RLEAT

i TOC Z3 M Al % W A HLER(DOC) ¥ i JEHLER (DIC)FI T HLE A Bk (1C) R BEAT AL TR R A, %
SINTAXAE 720°C TSR, 285 204G CO, (b 7512 NFT90.102), pH {HH pH 1 (pH538WTW)
1 pH HL % (Sentix41WTW) Il & .

AL 2 U0 2 SR IR UG UE HE A PR RS E VE AN S5 RS e IR S, S5 RARW], &l 3 o, 2P
R COD R B YERFTE 50% A A7, AL R =8 /b 0.44%, &4 7 B 7% <1 mg/L. COD
ZBrEe RN Pl s 0 J5 R K b = iRk FE A ML B SUR AR TR A, IR T Ak SR A
SSLE T B AR AL B AR

DOI: 10.12677/aep.2023.134106 869 IR AT


https://doi.org/10.12677/aep.2023.134106

NG 5%

Counts

Counts

10 20 30

0 50 60 70 80
2Theta (Coupled Two Theta/Theta) WL=1.54060

Figure 2. Catalyst XRD and SEM characterization
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Figure 3. TOC removal rate of the catalyst for repeated use

3. ENFIZRER LA TOC K%

P 4 A R AL, BL TOC = 40~50 mg/L, TDS = 15,000~20,000 mg/L F37 SZBr K i M
BE GIFRIELELE . BRRY, ELLELRILFE P TOC ZFR3IAF] 50%, A LFr#H>95%, AU
Lbrm R EK AN, )5 S b F A T iR A B AR
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Figure 4. Catalyst laboratory continuous evaluation experiment
B 4. LTSI = ESIFN L5
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7. &g

Z R R AN B AR R R B B Rig g ESHETE MRS . AR SCE S AL
2 YR HL A S 6 0 U R AR R M R e R R B e M SR, 5 2 AT I R R TOC & B 4ERFE 50%
Foti, B 2BRF>95%. TOC % B RN B 4 1 i IR JE /K ik B2 1A LAY & &g e SR A%
JRACR, R T AL R R BRI FAR AL FE AR . R, R R S A s as, 15
GEREN], HELESK 150 h LA, TOC £%~50%, (0)F EHR%E>85%; 24 H /KM EKT 10 NTU;

AL TR 2 <0.2% .
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