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Abstract

In this paper, the pretreatment technology of high-concentration organic wastewater treated by
synergistic reaction of ozone and iron carbon is discussed. The degradation rate of COD index of
waste liquid is studied specifically, and the influence of pH, Oz concentration, temperature and
time of the system on COD degradation effect is investigated. The optimum conditions of COD de-
gradation by ozone-iron and carbon were determined. Effectively solve the problem of high con-

HI¥HY, 2023, 13(4): 925-931. DOI: 10.12677/aep.2023.134113


https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2023.134113
https://doi.org/10.12677/aep.2023.134113
https://www.hanspub.org/

centration organic wastewater treatment, COD degradation rate of up to 97%, for the production
of high concentration organic wastewater manufacturers to provide valuable advice.
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R EEA LR K — 2R TR A A 2 T DL R, 6 IR R RO R Bl & A
KERFY, BEE, GREESE, RS2, BB Ea, I EY R ME LU ARR A, B
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LA VAR, PR 1) I 5 | R BUR I AN, B 6 PR B VA BRI OB R, oK T E SRk it
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X e B A LR K AL B T2 SCRRAF AT, 8 2 SRR T R AT KA R T 45 R, M B T 3L A A AL
AbE i COD R, Wit 1 SR - BRBRMEAL AL IR 3, IR i SRR 7 B 1 45 B2 I X1 -1 (0 4 FH DA B J&
R, R JE SR N 28 S A e I B B i

BRERIA AR T 2R, FIRAE ORI BRI RRAE 5 e b B, Bl TR R R AL
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ok B B A e K R AR . R, TR)ER AR SE A EL T DU AN R 2 T A AL S [9]- Keaft
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ST A A DU UK AR BRI R 26 1 R
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Table 1. Water quality index of organic waste liquid
= 1. BHERKBRIERR

i H pH COD¢,/mg/L TDS/mg/L & Img/L B /mg/L

BRI 8.0 80000 4200 356 120

22. BT ZHIE

ANERAGT A + PeribE)S, COD £ <2000 mg/L. AbE =L MR R USRI R4S i A Bt
JREGRALAEE, BB AR AN R AR

2.3. FESLIG{UE
S AR A B B R SR IR 2 Fios:

Table 2. The main equipment and instruments of the experiment
2. TWMEZFREMNUF

WAL 2 Hirk TR
TR FA2104A AEHCE il AR A IR ST A
1l 7 TR P 2 90-4 RS BRI IR A A
AR NPF3W AR GHDE IR A AR A
LR LA A IDEAL-2000 T 1 2 R TSR A R ]
PRI G e TG-142 L AP IR AR
pH it PHS-3C U R AR R A F

2.4, EETIRF
SO AR R B B B SIS i5 angE 3 AT

Table 3. Main experimental reagent
3. FESWIRF

AL R 7 7Tk FKE e
HEAN Na(OH), 500 g [ 25 4E 4]
R H,SO,4 500 mL [ 2547

25 XWREMPE

ARSI i N2 B OBk, BRAFLE T RS R, SN SR A R Bk, B RS,
ST T A3, S5 WL 78 40 B A M T A6 S B 78 40 S FF A 1 260 J SR R A 52, 3
HRAR R A S BEIREE, RIERMIERFIA 4 LSRG PR, 854 WL K et 1 e
RORL R B M AT T L)o EIEURE, U85 M7 I 5
3. %R 5118

ARSI pH . SR . IR UK IR R COD W ARAUR IS AT 7T, I B R 0
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Pfeid Ak B AR
3.1 XS

7£ pH = 8.0, COD %4 80,000 mg/L, N 25CHMET, KRN IE 45 min, RE AL, &
WAL AR . LA + BRBR LR AR IR ) s B (SR N 18 mo/L) Xt Bl i sem, S5 R L% 4.

Table 4. Effects of different methods on COD degradation rate
#* 4. FEIFZEX COD BEMENFIT

& COD % #(mg/L) 80,000
AL k) B B+ Bk
45 COD & (mg/L) 15,000 70,000 2000
V&R %% 81.25 12.5 97.5

I b2 4 PR, BREROR R PR RO B 22, TSI SRR AR RO 81.25%, T S SRR Ik VRS 45 S 8 3L
R fd, FEARAR L 97.5%, MAUE b oRAE B F KT A S AL AN Bk A AL 2 Mo SLAUIN Bk AR S B
AR - MRS TZ, RN RT, R SN RN BEAT Bt R A A1 AT
DU S50 A A T B A A, T SR RS A T DO Bk B Il P AR S P o S SRS A T DA AR BB Tl FL e 7
MAERE T, TREEERT pH EIZHFERE, RESL™ AR B hEE s AW, LR
R AWFEAR; (H pH EAURR, BU B AR 3 2, O™ A S S AL — % 1 SR BEITTE
((FEE

T 24 ok AR A AT I, BRI L ) A BR AN A B = Bk 22 L. pH BT 2 ZE B Fe(OH), Al
Fe(OH)s V€, P& A SEEMER], AT LMRSF IO BRI /K b B RBURLA AT RTHE ] AR B il
et S NS R T 7 AR AN T K BT o T 55— 773 T T BB el A e R S B T D S SR A B
I RE T . BEAh, B b A RS 7 AT DL S BRIRAR . B T ST BTV TR L 25 B, PR xT
ERARGHIfEEN.

R R ) S L Y AT REATLER 40T -

0,+0OH" —» -0, +-HO,
0, +-HO, — 20, +-OH
Fe** +0, —» FeO* +0,

FeO* +H,0 — Fe** +-OH+OH"
Fe* +0, +H,0 — FeO* +H* +-OH + 0,
Fe*" +0, » Fe* +-0;

0; +H" >0, +-0OH
2-HO, - H,0, +0,

Fe?" +H,0, — Fe** +-OH+OH"

Fe* +H,0, - Fe*" +H" +-HO,
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3.2. COD MMREMBME TR
3.2.1. RRMATIEX} COD B&fiRERY RN

R + B BEANURR, RERE N 18 mg/L, RIE N 25C, pH=8.0 &M, HLAR[FEN A%}
COD [#fiffrsem, 58 0E 5.

Table 5. The effect of time
F< 5. AEAYSZN

& COD % m#(mg/L) 80,000
R (7] 15 min 30 min 45 min 60 min 75 min
AbFE 5 COD & & (mg/L) 10,000 5000 2000 2000 1980
P75 % 87.5 93.75 97.5 975 97.52

M5 B %1, 0 3 30 min (AR R & T 30 min LLJS, 30~45 min FEMEREHIEIC, KON F] 45 min
Ji, COD FEAAZE, KN CL4ER5Em, BT LicE: NN 45 min,

3.2.2. pH EXBHLE & COD FEMREIF M
R+ BRI B AR, RSN 18 mo/L, WRJEN 25°C, IRy 45 min 1T, EEAR
pH i X} COD BRI, 45 R I 6.

Table 6. Effect of pH on COD degradation rate
= 6. pH Xf COD F&ZZRANF/MR

&% COD & & (mg/L) 80,000
PH fi 4 6 8 9 10
LbFR 5 COD % & 20,000 6000 2000 4500 6800
COD 4/ 3:(%) 75 92.5 975 94.4 91.5

M# 6 AT LU H pH fEAE 4~6 INF COD P A i tlt, pH B 1E 6~8 I COD ) fif 22 1Z #i k1%, bl
F pH E4kEEI N2 8.0 LA LI COD PR ZZMT T, JTURbEE pH ZWiE N4 8.0 i, COD %BrZth
BT o T fE 2 A BRI pH 38 R 0 OH B F5E /0 Wil S8R A= AR/ iR A H
5, FERAERLEEAL. pH EENARZH OH, RAF LU AT 2L A ik, KAERERL,
(Kt COD B&ff & Wi Tt o 24 pH > 8.0 i, COD B& Ml s i N P o 3 A2 PR A Bk Bk FELAAE 7 S P 2%
NRERIRSS, U7, REEMZR TR RS, EmPERM T ARG R 1 5L IR 2 K,
[k 2 1 -OH Z | 2= A i U v, S 80H T4k COD 19 %% -OH &ifiik/>[10] [11], FrLh pH it
I}, COD Befif = Je i ™ .

3.3.3. [REXTEM®R COD MEMENEI

B+ BRERACE ALK, RAWRE N 18 mg/L, pH {i N 8.0, WFIEy 45 min 64E T, HEAR[FIE
FEXT COD BfigIfIsEm, 2R W& 7,

MFE 7 R DAE B R R AT IE N, BRARZRANTIG N, (H ARSI IR AR SRR LR, e PR B A
97.5%. I 4IRS Btz 25°C LA LI, [ BE G IR B 1t i S ifil T e, AR ERREE TSR, R R R
I10°C, RBDE B LGN 2~4 f5[12] [13], A% 587 Bl 25 I R R 4R 4 o v o e 2 S I e A1 A2 BRI
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R RENS S, MERERT G, REREREIEIC, SR8 A 72 i FEnR[14], MMl T2k
AR EARE BRSPS AR

Table 7. Effect of temperature on COD degradation rate
% 7. IBEXT COD FERERIFM

& COD % #(mg/L) 80,000
HEE(C) 15 20 25 30
4bFEJ5 COD & & 15,000 5000 2000 4500
COD P42 (%) 81.2 93.8 975 94.4

3.3.4. RERENEM COD BEMBERNS
R + BB AR, MMNIRE N 25°C, pH{E N 8.0, KAy 45 min 4144, HZEAHERA
WX COD B#f sz, 4558 0% 8.

Table 8. Effect of 0zone content on COD degradation rate

2 8. REREXT COD MERERASN

& COD % m#(mg/L) 80,000
PH {4 10 14 18 22 26
LbFE S COD & & 8500 4200 2000 1900 1850
COD P42 (%) 89.4 94.8 97.5 97.6 97.7

MFE 8 Hral DL HY RLAEIKE N 8 mo/L B hnZE 18 mg/L, %3 45 min, COD P& R AW i, {HM
8~14 mg/L F3EME I KT 14~18 mg/L, MRAKE S 18 mg/L J&, COD FEMfREE AN FL S H MM
VA, Rt TIHFAGREE SLEUREE AN I, & & b SR 0 B WA AN WE i, thit COD FEfigAemr, 14
MRtk . BEAE SLEUREE M — DIk m IR B — )G, KERFIEEKAG R AE CEE Y, 8 5ER %
REE, MITE COD M I EAS /N15] [16]. T AR ST 403 () R )9 18 mg/L.

3.35. i FEHTEMA COD HIBEMRE

HRHE LA U S8 Hd, Bl LA BB VUL, RMNIREN 25°C, pH{E N 8, WEA
45 min, RAEIREN 18 mo/L HIZ1F T, COD [fffRiAF] 97.5% (7 9).

Table 9. The degradation rate of COD under optimized conditions

9. MALEHT COD HIPERRR

RE AR RhFERT COD kb3 5 COD

R gy MRS g gy SR
HE + %k 8.0 18 45 25 80000 2000 97.5
4. &g

1) BEXTRIREEA UK, SRR 3 WY A+ B i e R AL B OR v T S BRBR Y g A B
HOR, AT DMRGF AR PR K ) COD, B2 32 pH (AR EEBOR,  IFARRE 2 HEAC T AN W In B i &~
Bk
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2) L SLIRIR T B BT aE, HiE A - BREREAC AL i AL B T 2088208 25°C, pH

7y 8.0, WFIEy 45 min, RN 18 mg/L, COD FEf#F &k 97.5%.
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