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(18.84 g SLAULK) . BIMSLS 500t (188.36 ¢ ¥ HBAPKR (TOC) 25.85 mg-L™! GB/T13193-1991
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Fig. 1 Schematic diagram of ozone pilot device
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AFEHEKK SRR TOC WERZME R IR,

FRAE R NEAR I RGT, BERRABIF SR A H A K I & 250~500 L-d™" (10.4~20.8 L-h™") , P4l
WA, K TOC £HE K 18.00 mg L™, Hi7K TOC ZmE 41k 20.00 mg- L™, Al #HI RS K
TOC DIFEHHE A Oush, EAREEEEEME, ATEHRS T, TOC EEHIELLT, £t
i, %2k 3 K TOC A HHELL N G B E R B it o iRt ferh, S il 5 Uk A 2R LA
FEAREEAS, Pl 1P R R K AR A, a3 A2tk sl 5 28 & Ja itk (K
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1) BaSTh., BoEdKiia 360 L-d" (1500 L-h™") , /K TOC 25.85 mg-L™', *flHLHizk TOC ffa
EVERISLE A AR, AlZ4E ks hil R RNy 2 h, 2003 AEI (BRI 6 h) A4,
NG

2) KRN S T, RS e = h K i sh v b F+25% (FE) , 3F 360 L-d™' (15.00
L-h') JBh4 25%, PERKREREER 264~456 L-d™' (11.00~19.00 L-h™") , 7K TOC 25.85 mg-L™,
XTHHZK TOC BRseE AR A

3) JK TOC WP B T00 . 5 IESLprA =i fIEK TOC W W sl i dbF-30%~10% ( RTR) , 3&F
K TOC 25.85 mg-L™" [6] R EhZ) 30%, [0 Lisheh 10%, BEEdiKiie 360 L-d" (15.00 L-h™") , #K
TOC WEEE TGN 17.23~29.00 mg-L™, %fHtHiK TOC ffaE AR T

4) PoKGREEh T, BoESK ISR 264~456 L-d™' (11.00~19.00 L-h™") , #/k TOC HeE
WEEEREN 17.23~29.00 mg L', XFHH/K TOC BIFE AR AR,
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Fig. 4 Pilot test results under steady-state conditions
PG 4 g5 Rk R85 428 (D) At ), HHEAER AT AR O/T el 60.76, AT4LK) O/T e H
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Al HRFEINER T TR 8.93%, 768 AT 4148 N\ T 4H R AR EHIL,
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Fig. 5 Pilot test results under fluctuating inlet flow conditions
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2.3 K TOC RERsNZFH TREFZMEM LK TOC BT
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18.00 mg-L ") ZERFBAMNHAIPR T2k, i8] AL 0% /K TOC Fase PRI R B & (1 S s R T
ANT4, XFHE 6 Hif7k TOC e A R AA R s AR L sl LA 1, 7ER AT 0~2 h 9, HFHiK
TOC R EHILk, Al AIAEmER R PN 2 KRS S8, FrHK TOC IREEHIfEERZEn, 2t
K TOC W FEAT WA N RS, AT 2L AEARYE s S RIS A, ik TOC WEREfER
TIZERE, R0 AL AR ARIT MU he BB PIROL; FERVIE] 2~6 h N, AL ATARIEHTN L & 0~2 h NI
22, ZUAEHIK TOC R R A s hl 2 AT R A, #f T H/K TOC IREFEEsHIZ I
FuEsh, w7 HOK e RIEE 6 thZk, 454X () st ), HHEAEIATAR O/T H 79.78,
AL 41 O/T [ 74.89; IHBEN A TLH R AR 53.49 g, Al 4HRAEHRIE 41.23 g; ALK O/T LA T4
W 6.13%, AT 4R RESE LN T ARG 22.93%, 16 AT 41N T AR 2 R 48 R
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Fig. 6 Pilot test results under fluctuating TOC concentration in influent water

R, FEBAlBR I K BT RS ATy iy, AN TZHA AL 20O 25 A ks N Tl s i
SE, OB KGR, NS el R Z R R A B, NI B AN B S AL ZLREARE 1K
TOC MK TEEAFIW, ST | 22 B 0], (7K TOC FuEfE 18 mg- L™ fifir
Wesh, BROMIE T 2eatt, XS T RSO, (AR
24 DEDEEIEH TREIMEMLK TOC BT

AR TOC MR Mtk ist, Witk st K Bk s A R RIB THCR I, 25580
K 7 B, 7E 6 h BasfTmtal iy, AT 4HAGH7K TOC FEfshlZeMr R ksh, mi AR AR E 2hE KR
L, KR K TOC WIE 3 ME R 2, SR E 2T ATH, FERERRKTAT
H; NTHIRHK TOC MBI IHR R TREhIZk, 36 AT 40X FHiZK TOC Fazeth: B A5 M
AHPEES RO T AT 41, XFEEE 7 Fribizk TOC ¥ B2 S A B i AR L i £k aT 6, 76 OB AFTE] 0~2 h P
AL Z2 R RS BRI &, SRR N Ay N R AR IR AR (#53E 0 mge L) W EUJH#E 22 1000
mg L™, KK TOC FUE A IZE ML ; ROV ITA] 2~4 h P, 247K TOC 73 B B FRtat, AT ZH6E
MR T 45 5 ] 2R KRR R B, /K TOC MeEETE 1.5 h PUREERIFE LT 3 75 S0 i [A]
4.5~5hif, ALK TOC ¥R T A B FREES, (HiK TOC (18.50 mg-L™") /s FHshildk, Bk,
MK SIS TH R, AT PR SR A B, JRZkiyK TOC TR IHERT, AT 4L nI7esE st
BUES N 11 R e O ¢ 84 7/ VA TR M R R = NN £ 20 S T et = wi o w g = X O B |
AT () A ), THEARIATAHM O/T b 90.55, ATZHAY O/T Lk 68.95; BBt AT 4
RERIE 57.95 g, AL REHINE 45.51 g; ALK O/T L AT A 23.85%, AL A RESNNE
NTAHIEE 21.47%, P AT ZH 6 T4 R A,

H RS R AT LA, ZEBEI /K S A B AR A B AU ER TRy phfi iy, TR AL ROW 25 780k, A
THHIEIRST, AERHKIERR, AR S al Rz s LA B, i SBUL AR = ; Al 416
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Fig. 7 Pilot test results under fluctuating TOC load conditions of inlet water

7K TOC, HEKIREAEK TOC WU 745
BHIRE, BHETS | ST s,
HK TOC #eEFaE(E 18.00 mg- L' fHTsh, BE

#2 AI5 ALRETREBRTIE TRRXEL
Table 2 Comparison f the operational status of ozone treatment
units under manual and Al operations

PRUIE T 24, NS T WA AR, 4 OITH BAR
e T ZeA
Ko AT Al AEHE AT/g Avg  AULH
25 A5 AIBEFTRELBESETETRXS RATH 6076 5454 —1024 4823 4392 —8.93%
EE st - TORTHL 5092 4441 —1278% 4513 4000 -11.37%
R 2XHT 4 RTINS ATISAERSRLE R A WETH 7978 7489 —6.13% 5349 4123 —22.93%
WA O/T LR SES N, Al A, A4 -
T 9055 6895 —23.85% 5795 2147 —21.47%

RELH — . L tE% g, ALK
TOC V& (16.00~20.00 mg- L") RECRIEAEFSHIZ T/ INERE s, RIS, KUITE AL B9FEH]
T, ARSI R SR, WRIEHK TOC M%dE i, DK KRB R, Al ZfEfE
20 min PYPRENAN;, A ITREE RARBOMEL, AL T AT EERIR R, Al A7Eist il R AR B T 05 E R
GLOCRHETE . SRR 51, . RATOR IR . ARIE I S RIZ AR, AT L REARIE AR =15t
AR, SRR SLE BN . A2 DR A AR ], oK TOC Wk BERS e TEF A ik 51,
TRERE AT #I A SR, ZRI TR SADTSE 1.3 Sy AL SIS AR . 5 iRl
FEACRLAA (T = 10% A, 7RSS TGN T (SEbrdr=S ik i s ) AP achr 8 80m
AR QR ) HIREIAY 20%. AL AMEEBONE RALT AT, BRRERAHE, RInTRERE
IRRERE, SCHUMEERERR, TURA PR TOA "5, LA TARERINGE 12% LILE, 72004 667 ta!
(22.84 g WAL K ), DDA =R AR R TRIEERHE 1 067 t CO,-eq/a (36.54 g CO,-eq-(t7K) ") , BP,
B 39.22x10% Jta! (0.013 J6-(t AK) ') &
2.6 Al BHERRITHIRGHIN RIS

MAAYR PR HIHIE, Al BAEIOREEH RG 0 I T4 st 440k, i Sea WA izt Tl
RS ISE (A5 YRIEARES ) AFTREE, 5A TSI, AT GRS, Resfriaett
FZEBEE, FEXTIITEN S, R A S BRI RS A b N T H =i fhiE, T
WEAOKTE 2%, L4 G HAL T 2550 (BT, BEUKEO . lEEn . BRis T 250 4
B, DAIHSCBIAE TG KA BRI HE AR, ange 4] YRR AIH AT ER P bLER# 2 AR 2% >
B, B SIS AR AT, WS KA AR (SRS R (USRI . pH AL RUESE) |, S
TEEEFMEACAL BT, AN BERCR AR T i R, AT s ZEpe sy il R0 nT # B TAE A B A & B
[ELE - EARN AR TTSE, PRRTINII FSWrsesllehs , W DB a SIS R FNAES AR, s KA E T $ it
BB SRR
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o, TR RS RLR A, ELSCHR FRLRSCREAG 2 5 SR RO, AL 5 R e
(ERRARIORTE . BORIRITRGERES , ML, JF5k ALGHRRTER RS AE S T LT NG, FrAntce
L FTALTEA W 5 R PRI | 57— 553 R A 5 L (RS AR
SR R BRI | DLAECR MR PG, WO ASCR R IO RIST A, o AL 2l
RGeS AT S

3 g

1) ATs#ERSRIEHI AT ] R KB bR, (K TOC FEBifR AR HIZ (18.00 mg-L™)
ANEFEI IR, AT T K TOC il F IR T2 M1k 3.00~5.00 mg- L™, FEQRUEZZAIIFN Al aZisfifs
i RS T

2) TS EESI EELE S, ALY AT 7E 20 min PIARYEHIZK TOC W 2SR GEna)y , i
NTHERIZ LR T 40 min AR, ALZSERSFEREHITAT A

3) AlisZEdsRiitil Z4en] LU ik TOC WAL IS, KaEfEhl a8, I8/ LhrtEr™
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Abstract  Under the background of "carbon peak and carbon neutral", it requires green and low-carbon
transformation and upgrading in wastewater treatment, especially in the field of deep treatment of industrial
wastewater, from pursuing the standard discharge to both pollution reduction and carbon reduction. Ozone
oxidation is the mainstream process in its deep treatment. In actual operation, due to the fluctuation of water
quality, it causes the artificial setting of higher operational safety boundaries, resulting in high carbon emission
problems such as excessive ozone dosing. In recent years, artificial intelligence has been developing rapidly,
which can carry out more precise control and management compared with manual control. In order to realize the
demand of pollution reduction and carbon reduction in the deep treatment of high-salt chemical wastewater and
combine with the existing wastewater treatment process applied in Industrial Wastewater Comprehensive
Treatment Center of Lianyungang Petrochemical Industry Base, this study compared the operational effects of
ozone oxidation deep treatment of high salt chemical wastewater through Al operation and maintenance decision
control system and manual operation, and verified the reliability, safety, and stability of the Al O&M decision
control system. The results showed that the Al O&M decision control system could precisely regulate the ozone
dosage and achieve 20% savings in ozone operation cost compared with manual control while ensuring stable
effluent compliance, which had strong technical and economic advantages and application prospects.

Keywords artificial intelligence; refractory industrial wastewater; ozone oxidation; pollution reduction and
carbon reduction
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