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WRZES . A AR ] BB R m AR R, SRk A A A X R R KA 4
R COD ZEpRg21, WU &2 W57 M, y-ALO, 717 Mn, Ce b RE AL HE 1-FIE4-TRE-2- i
PRI, XS YI R R m . LGP BI5T R0, ALO, 1138 Mn. Fe. Ce 3 Fh4Jm b F5t %k K mt
K COD ZLBRFATik 48.9%. i, UM EPRHEAOK RS E S MR Rl /A oCIE, 1580 5 KK 5
T BCAY T 2R 4 B RO AR TR D OGN, A, AL A R P A2 R REIR I . R bet A S R Y
S

PR AR R b BEAR TR T A R AN KK B S B X B A & S Fnil &5 2%, i
AEFIE F=5E iR, FEPLIMEEDE 2 HA5 CMA (China metrology accreditation) W% 5t F) 5 — J5 Kl 2~ w4 AL
FIPEREI 2 I HHEMNAH S . FFA 2R E 2 A R TR A e, XS R R LR oais e
YRR T AT, DA R L AL BT i SR TR R AR S
1 MR5HEZE
1.1 JEKIKER

JRKAE R AR C IR A RS K AL — S Ab K, 2y . 20l igdsn i A LA A L
i, HGREEAN R STR K FEKFERR A . COD fH 120~200 mg- L™, TOC JiT g & 40~60 mg-L™', TN Jit
W 25~35 mg- L', NH,-N JREHRE 12~17 mg-L ™',
1.2 RXFSHR

1) HEAL T B A o AR YR 45 ) B AU AR 0] R AT 5T e 2 1L A0 4 3 4 8 1 sk U AL 7] (B 5
HKYWK-CCM-01), G m Rt emnR G tooE, SR 0.65 g-om™, HURIRE 18435 N-Ji',
JEFER 0.83%, WIKH 59.99% . 1ZMEALH 48 4430 538 A4 2k R TR b 8 /] — G koK
FEPERF LA E

2) R EIL T, TR AR AR IR A RIS MNP gL A LT, LR LR it
SR REE T Z5H (Kx B8 =9 mx3 mx6.5 m), AELHM T2 N R/ MHRIE =18], P BEKs, i)
A, FERGE KBTI K S, BN g b R RZ S DURRERHEA /K3, 76 7Kt R Ak
TR EoE IR Z . A RIS HKJEGE, PO IE S, fAERIeIfa oy . kbR
JERIE 3 m, 2 27 m®, HUKMBIEFIRZ S 1.3 m, 2 11.7 m*, S EaE F 2)_ FARKCN I
PR RS, BYZR, RAEMAERS, MIRIRZ.
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Fig. 1 Experimental device diagram
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1.3 Stk

COD {H R HHHE AR BRI T, BB T KT A2 St e DU gt
FEREEVL ) (HI/T 399-2 007) brifE . TOC e FER HLEA LR AT (TOC-L, HA S HA A BEA F]) WA ;
UV, SRALSMNT IR (UV-1 700, HARSEAMAEHEAF) I ; =490 R =4E50k
KA (HITACHI F-3 000, HAKEHRAF) ME, FEMHLZ 0.45 pm U8B 985 M, HHE R
12 000 nm-min ™", 237 R G R IBA M (FRI ), FRI OGN R TN, 2t Fem
AR, KO, KEBR ., A= RS ER™ >, BOD, MR MR S, e
RS T KT HAALTRESE (BOD,) FOINE Ml SRk ) (GB 7 488-87) Frifk,

AT G SRR AR F SmartLab SE # X-BF2R Ky R A7 91X (H A Rigaku 22 A]) M5, #AEH R
40 mA ., FAERLE 40 kv, ARG EL R EFR AL R ASAP2 460 I b AN (SEEZZE s /A F])
FE, FLBREEARHE ZU - BS54 A Barrett-Joyner-Halenda (BJH) 524581,

2 #R5irS

2.1 ELFIRRAE

XA AR A A BUZE A A R TR | FURSEE T RAE T, S52RVLIE 2. thI&] 2(a) s, &
PRERFMIEALTAITE 20 9 37.3°, 45.6°. 66.8°ALAHFIENTSIE, XS L PDF K% 50-0741, JXLERHEIEN v-
ALO; FYRFERTHIIE" 45 B F 2R Tl R i P R i) S B FR iR . AR R, Bk
MEACT BT RS BT B R )2 — 3, Wl R Sl AL JE ] S 220000, A MEAR I oA L0 B A 16 1 4 (S5
W, BORH TR A R P OR IR A, 1SR A & B FLZE S A b s B o 8T, |
P 2(b) A 1 AL, S AR ER AR A IR B SRR R 75 5 I B~ S R HIE S (IUPAC) IV Yk, i)
(Rt K I 285.50 em® g, FLA9 0.48 em’- g™, RIAMEACHI BA B AU FLBRSH . AT HEaR
L FURRLA B TR R, ORI AR T N T R L R A D T — DRI, R
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Fig. 2 XRD patterns and adsorption isotherm of Al,O, and catalysts

ISR IS, BRI e, Fiiksh £1 ALO, MEWFIMLLRERRILEN M
BHCNEE, SEEEAR IR R ESEAR T fE Table 1 Specific surface area and pore size distribution of
ik MAh, EGEEmEESER, AT A ALO, and catalysts
ERRIMEACIERE . APIER SRR SIS pewn  wkmBumie)  THAEm LA/ om )
PERRALI DO REARITRIEE A, 7  pe ™ aoens - o

AL SRR, BRI
R WA 2 SRR LIS, S ORI =4

228.50 7.99 0.48
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2.2 FiFE COD LBEER 60 -
2023 4F 3 7 10 H S E L SE R AL sl
B k441, Ei 34D, 1115 BRI £ .0l
BT, 16 BIFRIERZIT, SEHIG 43 d A =
COD $Ifal A 7437, ZBRaRaE AN 3 Bk fi g *f
A S e A A A AR S A F A A 20,
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*Hﬁ , 16 H Eﬁ{ﬁ/ﬁé?ﬂl)ﬁ E@;‘t/ﬁ%’fﬁ/ﬁ’fﬁ(mm7 k Fig. 3 Differences in COD removal rate of effluent from the
COD EBRFIRE] 43.73%, L im T AR BB kit oxidation tank with and without catalyst replacement

1 10.65%

BAFERERG, PEAR B atT, i ASMLiatT 38 d WEMRIE TS, UG COD EMRike
iEF] 62.63%3 A 21 H), Kl 42.98%@4 A 20 H), 38 d WHIE N 48.95%, it T KB HE kb iy
COD % (KMl 20.64% . Fe/IMHE 8.96% . PIE 14.58%), | iR%GE RFNIZIII et it b B B
SN AR IS VAe I L Sl N e R =i K =R A TN DRER I 7/ P 2O ) | e PR A = T
R, WA IR S potis Y b B o
2.3 BHYIRERRSFE

1) COD. TOC. UV, BAGHRTMHKHFAZAFULER, KBR SS J5HIZKEFE AR AL AL HIT,
2023 4F 4 H 24 HXFZ A it pgas itk . REAMAC A iEK . REEMIA K GEH, K 19
COD, TOC. UV, FrimMERRRIHITN, ZRWE 4 R, HE 4(a) AIAL, Lt Fud g s,
COD fH COD fEM 152.0 mg-L™" [£Z 150.0 mg-L™", EBRHRN 1.32%, XPEHZAFudigasx COD JoiH i
EMER], R E AL K COD i 74.7 mg L™, EBRZFIAH] 50.86%, wLm TAFEHAE M
(LBR% 18.42%). MKl 4(b) W, L2l iEasib )G, HiK TOC Bk k%] 46.3 mg- L™, HE
Tk (46.2 mg- L. XATHERH T2 BudiEaeE 1 AR 15 YA Mt e miAs /b B btk i i
Zead R AL ITAb P S, SRR B Akt K TOC it vkl 24.66 mg L™, LBRFiL %]
46.62%, TABHMEILFIAE LI TOC EBRICA 15.03% . UV,,, NEESTE 254 nm AMAOERE(E, AT LA
S BRI 7K R B SR o300 3 A R B AT SRR D A TR B 0. FREL 4(c) T, 2t JE RS K
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Fig. 4 Water quality indicators of each treatment unit: COD, TOC, UV254
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UV, [HM 1.105, H7KH 1.075, RULSIER T # R /DR FY RS FA G Y. Zad R
TEAL SEAL A TTAL B, UK UV, (H R 0.197(CE#R) . 0.647CKH), HHLFIG K UV, R ILE]
82.17%, imfm TAM LAk AA AT (41.45%).

X2 B iERRIK . eI ALK . E kit K (E#e. i) 19 COD. TOC. UV,,, #8455
Mrab LM, A Bl isdmmd # B E XA MG U LBR TR E N, SO AN B &L T RO 2 A7 AeR 43
TR KT TSN SR E A T A A LA e i SR LR i, V5 PR
FHE, RURTESRRERE RS, PERERR S .
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Fig. 5 3D-EEM of water quality in each treatment unit
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Fig. 6 The integral volume and the fluorescent area proportion of water quality in each treatment unit

AL RN D PR B3 . DO by FLA i i o0 DX IV AR e X 2V AR = A X
BV ARRIIZEEIERR, XY T YR A LAY, T SR 4Rk R 43 T 24 HLAG 58 s 1) B AR
i, [FRT R EA AT 3% 5 AN Xz B e, X3k T, A A e hn. X3 1, TTARERAGZRmE
R, RO AEY S REEIT, Fit, SRAMERAIEE, HKETAER S TR, AT
E— A IE I 2050 R AL S AR B S R K AT AR AR s, WAt itk A4 At /K. (B ) BROREIN 2
BOD;, 450, S btk BOD, Fi ik By 31.5 mg-L™', 44kt 7k (58 #2)BOD, i &tk &k
41.83 mg-L!, A bbbk A b ik (EH)B/C {H3 914 0.21 F10.56, IEAZ M REMEILE LT FE
Je, TR, AR, REMEIL K AR A g S, ol B ERICENY A, Xk
el R U LS L T O A £ O
2.4 FEREAFISHEREETELSERE
Sk W B A R O R i AR R (RS

HKYWK-CCM-01) 511 b i i A 5 S A A coD TOC
AR X ], FER AN SN 42 mg (L-h) .
{=EABTE] 60 min., LA 40% 44T, B
1.0 L A fbith itk A 7 R AU A A S, 255 4
K7 Biin. S5, il dl i e v L
7 COD #1 TOC KR35 46.38% F1 40.62%,
Bres PR (frEE{LR 1 X7 COD 1 TOC
FI 2R 500 34.68% I 24.37%; T EEAEALF
2 X} COD F1 TOC 4 2% B 22 43 il 25 42.34% F1l
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mg'L'; C, MRARAMIA A, C. D34 5t
HIKCRAETT COD F¥I(E, mg- L' Q MiRA it
K, m*h', _ T
X} 19—22 H R4S ALY S A B &1 : N
AR T0T, 45K 8 R, RALH =
RRRE RGP AR, L R AL g,
e, it AR HE A G, T, Bl e
DML A A LA A i R AR A 4 e
FFIE 9.70~10.45 kg-h™", B AL 09 R AL 4R
At BRI AEE 1.31~1.68 g-g 'L COD ), s s~ @' @xg;
B 1.58 gty KT AR AL S A L & & P & T
GRS (415 g ). B FIIAETHfE R ¢
UG, VYL R N g ) Aot S AU T ARt B8 REUFERRIRNRETE
%tlg%ff&, KRBT REHER B 1 Fig. 8 Ozone dosage before and after catalyst replacement

2.6 BUFINEBEFRHER

HEIEH 18175, AW RAEMACA L . KOS B o BE U T 7oA 1 FIAOAGI . S5 5R360H,
&8 1 AR 2 BT LR IE S 3R 72.60 pg' L™ F135.20 pg L™, HFREE M RIER, ¥
BEBWIEAR . R (T5KEEHEFRIE) (GB 8978-1996) . A5 /KANER V5 Y rHERbRE ) (GB 18918-
2002) FRAEESR, 4@ 1 F14E 2 BOHERRRIE 58 2 000 pg L' F1 500 pg-L™', )@ 5 iE ik THE
JihRE, XK TR .

3 4

1) T BERHR I 4 JE B T AU LA R AR RURIFLBRSS A, fal & Rl oy vl R4t
KEAIEHENLS, I RIEEE SRR . W fkistrad i, B iR A b A kit coD £Bk
FUERFIE 42.98%~62.63% , Jfm TA AT LA ML A L (8.96%~20.64%) .

2) A Bt E ST YI ZBR TR, FEE AR BRI G, AR L T
HEAEFE, COD fEH#EK 150.0 mg- L™ FEZ K 74.7 mg- L™, FEERZILF] 50.86%., TOC I UV,,,
SRR 46.62% 1 82.17%, Wt TARTEHAEILFIA A L (COD. TOC. UV,s, ZKERFES5H1HR 18.42% .
15.03% . 41.45%)., 7OCRYIRAREMAEMEIS, EBEFRIAE] 96.23%(HHLAG), 4 R4
A ALANIRS 7K B/C fH2R 0.56, AIAEAM R, B fb e SRS 2 1.58 g¢ (A COD 1), ik
TR RGN (4.15 g g™, RULE MR SCITEE . BT ARG AR SRET
Vs R BT RERR A, XK T

3) frisf it R R, RARS TR ZALE R, SEURARAREAL, v Bk
)yt R AR 1o, SKELUEE Ry, S R AR A b A e 225, 1l
B KRS SEAT K I

2 F x W
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Abstract In order to solve the problem of low pollutant removal rate and high energy consumption in the
ozone catalytic oxidation unit of the external drainage device of a refining and chemical company. The original
catalyst (alumina base+activated carbon rod) in the ozone catalytic oxidation tank was replaced with a specific
catalyst prepared by a research institute based on the water quality parameters of the refining company's external
drainage. And the pollutant removal rate and ozone dose were analyzed before and after the replacement. The
results show that the specific catalyst has a good crystal form and a well-developed pore structure. After normal
operation, the COD removal rate of the oxidation tank after the catalyst replacement could reach
42.98%~62.63%, which was much higher than that of the unreplaced oxidation tank (8.96%~20.64%). The
water samples from the incoming water of the multi-media filter, the incoming water of the ozone catalytic
oxidation tank, and the effluent water of the ozone catalytic oxidation tank (replaced and unreplaced) were taken
and their COD, TOC, UV, and fluorescence spectra were tested, respectively. It was found that the multi-media
filter could only remove humic substances with higher molecular weight through interception, and the removal
rate was low; After replacing the catalyst, the COD,TOC, UV,,, and fluorescent substance removal rates of the
ozone catalytic oxidation tank reached 50.86%, 46.62%, 82.17% and 96.23%, respectively. The B/C value of the
effluent from the ozone catalytic oxidation tank (replaced) was 0.56 (the B/C value of the incoming water to the
ozone catalytic oxidation tank was 0.21). After catalytic ozonation treatment, the biodegradability of the effluent
increased. The ozone dose during normal operation was following: 1.31~1.68 g-g™' (calculated by COD), for the
oxidation tank with catalyst replacement with an average value of 1.58 g-g ™', 4.15 g-g”' for the oxidation tank
without catalyst replacement, which indicated that the replacement of catalyst could significantly reduce ozone
consumption. Above results showed that after replacing the ozone catalyst in the external drainage device of the
refining and chemical company, the pollutant treatment load has been greatly increased, the ozone consumption
has been reduced, and the energy saving and emission reduction have achieved remarkable results.
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