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Abstract

The CODwmn and UV3s4 in Xijiu Lake could be slightly removed by conventional process. Moreover,
the CODmn and UV:ss in effluent can’t satisfy the standard for drinking water quality of
GB5749-2006 due to the high background level in raw water. Thus, it is to be considered to add
with pretreatment process involved ozone to ensure water quality. It was founded by research
that the removal efficiency of CODw, and UV2s54 was 29.96% - 33.73% and 24.11% - 37.89% respec-
tively when conventional process was adopted, the quality of effluent can’t reach the standard
stably. The removal efficiency of CODm, and UV3254 was 30.93% - 38.11% and 32.04% - 45.63% re-
spectively when combination of ozone and conventional process was adopted (the amount ozone
was 2.17 mg/L). It was partly better than conventional process but still can’t reach the standard
stably. The removal efficiency of CODw, and UV;54 was 48.78% - 49.69% and 41.52% - 49.38%
when combination of ozone/hydrogen peroxide and conventional process was adopted, the quali-
ty of effluent was better than first two process and more stable. Comparing with single ozone pre-
treatment unit in same ozone amount, the removal efficiency of CODumn and UV354 was improved by
4.74% - 26.29% and 7.34% - 22.94%.
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HE

ER L ZXTEILKF K CODM AUV s b BB REAE. F+H, BTFERKPBERIARRE, HAKF K CODMa
UV, CTRIET B B 7w I B b . BB % 18R REAM TN T2 DMRIE H /KK R - BF 5L R IR
KA LTZE, CODMAUV2saHIFEBRZRS 712829.96%~33.73%F124.11%~37.89%; FKFATHRE(0s) -
FEHTER, MRERMEN2.17 mg/LAf, CODwnZE B EFE30.93%~38.11%, UVasiERELE
32.04%~45.63%; KA 03/H.0; - BT E M, CODMnRIUV2sq i) BRZE 4 51 H48.78%~49.69% FI
41.52%~49.38%; KA 0s/UVIRAE T 28, SHEREBMERNE —REFEE LT, XCODMy
RIUV2s4 I B RIRE T 4.74%~26.29%F17.34%~22.94%.
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1. 518

VYLK ARIRTI CARE A LAY, A2 3 B 0 KR, KR ORISR R 2 1V 2K, PEIUK A
WU R S, MRS, EEBIRTEAR Y CODwy M UVass 550 225 EZAUKKIE— K KR A LI,
PEPAKRIEFE AN FEKIR K EAT . A aff OS2 R 1 22 BR PE LK CODn A UV s B2 51 HEE AL 5 FE AL -

LA (Oa) 11 7K AL BRI Y ) 5 AR A RS e 7 T SRS IR A0S o LS5 15 B i s
I AHACR . AR BT 5 S AR B . BEAUR I, SR T
S AL BEAE R A LR A BOK T A AP RE IS 32 = UJ:EEB@Sf%EE,ﬂj(fbéﬁvﬁ%Eé*&ifiﬁTﬁ[l] [2]
[3]. fHKE, HRATANAAELISAT AR N BA RPN B iy 2 25 il 5 8l 7= M) S5 ok
®i[4]e JEHER, Hy0,/05, UVIOs, UVIH,0./05 S H AR 1T Z HIE M, S Bk A A A AL KR A
BY P RENEA IS, Hae A R LR A L, KRS VAR EE . A
WHFEITIE T 03/H0, XMRVELL B YLK MALEACRIT T, 4PRRW], 5 MR AL, 0:/H,0,
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PR AR AL T AT S MR v K R R A LTS e R SRR R B R R, HR K P B R COD bR %
55 O3 Al Ho0, HIEE /R LA 52, il O5 i (05 #INE N 180 mg/L), JK7/K COD X% A 37.9%; 24 H,0, Fl
O: W& L7379 0.4, 0.6, 0.8 I}, COD ZFRr# )y 50.4%. 53.5%71 54.0% [5]; X745 AAL K
HFSEIR(HCB)R I, UV AR &% HCB H o i L BRAR, {2 HCB Al UV/O3 I FHH AR FI L O, 92
PR, HERICRIIR S HN: UV <03 <UV/O; [6].

2. 575
2.1. RIEKER

I FUKE B P, St KNI, M. 2 (NHa-N). pH. CODy, Al UVosss 255 AUFE PR AE (L
s 1R .

H P L(a) AT, WA TR P LR K AR BEAE 11.1°C~19.3°C, pH fEA 7.13~7.45, /KJEErhtE HE
1(b)nl%n, WA 11.8 NTU~47.8 NTU, ZEEIKE N 0.41 mg/L~1.31 mo/L, REIKEHELEMmE; HIE
1(c) A %1, CODw, 18 HI38 4178 Fl 4 3.56 mg/L~6.88 mg/L, UV, 1 4 0.082 cm1~0.228 cm ™%, # 7k 1 CODw,
AUV sy fEHL o

22 RIERERTESH

BRI i K L Z AR N EUK - TR EE - UTVE - W08 - K. RAEA R ZR T Z0E. 1
AL E KA E N 1000 Lh, BAASENE 1 fis.

2.3. IKEIEHR IR 75 7%
S8 PN 5E PR E EOK PR AR K SRIS A IR 2 B

Table 1. Major parameter of pilot plant
FL PRAREFTESH

KBV R (LK) &1
TR R i ®=0.16, H=2.75 SREHRIE, AOKE A
HU R HF 22 it L=1.25W=04,H=06 SRR, REGR: REHEME
RHEDTE L=1.25W=0.73, H=1.65
WhyEk: ®=04,H=17 IR 1.2 K
J5 LA AT ®=0.16, H=2.75 ZREER. SLEE AR ) 10 2
BEDERE ®=04,H=25 AL 1.85 K

Table 2. The main index and its tested methods
F< 2. LU FTNEEIEAR RN E 5

KT ST ST &k
L L
pH B %
bitgics HUEE A (@) HrHe N\ RS ILANE [E 5 AR GB3838-2002 ( Hb /K FRE B RARHE)
PR ) 2002-06-01 SZjifi o
UVas SAITIIER (b) CARIBEK SIS BT 7) SEDURR, ohIEFRESEIS tHARAL, 2002.
CODyi R s R
NHe-N AL 5,30
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Figure 1. The water quality during experiment: (a) Temperature and pH; (b) NHs-N and turbidity; (c) CODy, and UV s,
1. SCOGHAMEIZK BRAGMIE : (a) SRAEFI pH; (b) NHy-N FIHREE; (c) CODyy F UVas,
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3. BR511
3.1. BHITEXAEMNKED CODy, FI UVs, BIEBRTIR

2 vl 50, HMLTEXNIIKE CODm, BRI 29.96%~33.73%, T UVass HI LR N
24.11%~37.89%. T JE/KH CODwy Fl UV ARJEAEE R, BIAEERVE DU M L IHESE, WO yE i)

ERIELL T, W38 H 7K CODw EABSEASE 3 mg/L BA E, UV 7£.0.06 cm™ LA F, #Jeikikts. Kk
L AR H CODwn AN UVasy I BRA, MELARERRR, IREEHAOKT, R 25 R e R AR S AL 2R
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Figure 2. The treatment effect of conventional process for CODy, and UV s, of Xijiu Lake
E 2. EHITZ33F K CODy, F UV s LLIBF R
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3.2. MREA(0;) - EMILEXIANKH CODw, Ml UV, BIEBRIR

WL ZX CODM [HA UVoss BERFAIR, FFARELRIRE HAOKFUE R . AHFTLIR I, PR AT LA

RUBEMRAT LIS S PRARTR BRI R Bk % L T 2 BRi5 RUEE[7] [8]. JF TR A - %M T 2 RBRVEILK
COD i AT UV s 525 o 5256 v, BRA N 735 4 0.58 mg/L, 1.07 mg/L, 2.35 mg/L, 3.06 mg/L 1 6.5 mg/L,
IR FEANE] LT CODwn {H AT UV ZER1ENL, SEIG S5 R unE 3 Fis.

SN TR, ERURABIN RN, SR FEARS A] 10 min 5, % A0EE X B R BT

ETRE, BRI H—EMRCER[9]. ARSI S A HE Ak ]2 10 min. £ %] 3(a) T &1, 57K CODw, ¥IME N
4.88 mg/L, UV, 4 0.105 cm ™t TR 4G, % LI CODw, B2 5124 0.82%, 5.33%, 10.25%, 13.73%
F113.53%. HIb] WL, BTG SA X CODwy K BRIEFH JEAM . Siddiqui 5 AN C & K, CODw, HFR%E
5 RAMBONEARKIIK R, 2RSSR, H 32 EH R K TR R IR B SR 55 /N 1
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Figure 3. The treatment effect of different pre-ozone dosing quantity-conventional processes for CODy,, and UV,s, of Xijiu
Lake: (a) CODpy; (b) UVos,
3. FEMREHRME - EMITEXFINK CODy, I UV, BIEFREIR : (2) CODwns (D) UVass
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I CODwy ERRFE AT, ST AN E &y, Ny Ty R ae 15 3L [8]. 7
R AN A 0.58 mg/L~3.06 mg/L i}, Hi7K CODw, ZFERAMIG K, Feiil 24.59%. [ 7 5 4%
InEiE = A 6.5 mg/L i, CODw, 223 1 R T . Yan S8 A R ISR A AT OB 3 id 1A AL (DOM) 14
JiE, AAS B K R A ST RN SR Aty FUORL R D, T K PR R PR o R K PR R RO 2, LS EK
PEERANSE KM DOM $8n; X LURFE BN ESER:, 458 EW, & m % E R AN R fE /K F e E K
HPEY) T RT 25 5y -5 DOM, AR T 5 SR, B e hn i 5L (0T e 23 77 AR S /K P ) o 8 22 1
REING T, AFITIRE9]. SRASEFINE N 3.06 mg/L i CODy, 25K e A 38.93%, HILH UVas,
/T 0.06 em Y REREIA BT K K BRE, SEB0 R DLR AR EAE 2 mg/L~3 mg/L Z47l, CODw, 2FRE
Eb HL At A5 o R S 7

FEEIEAD B, PRI A - WM L 2BV YUKW 7t . /K& 1000 Lih, SERRTIE AN &=
N 2.17 mg/L,  RAALEEE ] 10 min, SEIGLE RN 4 Fis.
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Figure 4. The treatment effect of different pre-ozone dosing quantity-conventional processes for CODy,, and UV,s, of Xijiu
Lake: (a)CODp; (b) UV 54

E 4. MRE - EHTEX KT CODy, 1 UVos, FIEFREIR : (@) CODyn; (D) UVass
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Tz 5%

P 4 wThn, FWREHRINEN 2.17 mg/L B, CODy, MR E 30.93%~38.11%, UV, EBRFRLE
32.04%~45.63%.

B A dr T 0, SR Sk O TRAALBR & M T 20, SR EAE 2 mg/L~3 mo/L R e, H
IEET CODwp Fll UV 54 HLEL B BRFAKIRBAC . MR EIR I E IS iy, AMERAR B 57, KA 2 7 A SLETH
BERI A TG QeI RR[10] [11]. BT ASE XS FEULZK CODwn Fll UV psg 175 G410, ASEE UK H S T A AL,
BB 8 T 2 A BT

3.3. O4/H,0, - BEM T EX T MK CODy, F UV, BIFEBRHIR

O4/H,0, - & HE 12 Tt da i in R « itk ae it /K i & 1000 Lih, SERR TR A B & 421 2.17 mg/L,
SEA B AR ) 10 min. FEJFRE ARSI 2 R, @ TSR il H,0, 5 05 BE/REE N 0.4 24 N H
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Figure 5. The treatment effect of Os/H,0O,-conventional processes for CODy,, and UVas, of Xijiu Lake: (@) CODyy; (b)

UVys4
5. 03/H,0, - &M T E X317k H CODyy, F UV s, BUZEFRFIR : (@) CODppn; (b) UVoass
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Tz %

HIE 5 ATHI, OafHy0, — H M L EX UVass HIEBRFN 41.52%~49.38%, X CODwy, I EFREAN
48.78%~53.69%. 5 3.2 FIEHEXTLL, Os/H,0, - H L T2 L HUR A - L T 24 CODw, Fl UV sy 155
BRSO B, EEGERURAE 52,

3.4. AR O:MET Ox/UV 58— O, BT ExTFNKAH CODy, Fl UV,s, BY
EBRYRRTEE

I FH SR Sl SR AMT & (15 W), BFFT O5/UV - & L L 5 FH YLK A CODwy A1 UV 54 HI KB 2K
o RAEAE S 30 cm, BHAF 40 cm, LAMTE EABRAKP . i Todkshlan F: il itk
JitE 1000 L/h, SLAAAL AR E] 10 min. iR3645 F W& 6 Fiow.

HHE 6 AIAL, Ox/UV R EAH L, AT % CODw, Al UVasy I BRI BB T /5%, KBRER
TR T 4.74%~26.29%F1 7.34%~22.94%. LFRHCRIIESEZE HT O/UV T 202 L BRI R N AE,
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Figure 6. The treatment effect of Oz/UV-conventional processes and Pre-ozone-conventional processes for CODy, and
UVs, of Xijiu Lake: (@) CODyp; (b) UV sy
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AR O3 SANMN EIE RN, BIEAH T O fE SR AMCHRM VN A A 705 4:-OH, H-OH 5K
DOM HEAT Lo UV AL Og 2L H HZE U HLEEAT LT PUAH A RE[12] -

(1) O;+hv—-0+0, (3.1)
0+H,0—2-OH (3.2)
(2) 0,+H,0+hv >H,0,+0, (3.3)
H,0, +hv —»2-0H (3.4)

il 3.1~3.4 ] A1, BARRMAIEEAR, HZWEESHE 1 mol O3 7E UV Jei&Es =4 2 mol -OH 1)
g5ig, OH #EMiE & e sk U b, b &AL EFI[13].
K] A 25 FE 38 157 B AR A S AL 3 T 20 x4 F /K YR A AUGTS e i iU S i % Ox/UV .

4, 4Eig

1) WAL T2 PEIIK A CODMn M UVoss 77— 5E ZERZCR, X CODwn Ml UV s HI 25 BRZR 531 4
29.96%~33.73%711 24.11%~37.89%; 1H 1T /K CODw, Al UVoss ASJEAE B, 28 KA A REILFR o

2) FRA - WM T 2R AN ELE 2 mg/L~3 mg/L i, X CODwn Fl UV sy AL BERCR S A it
S AR B 2.17 mg/L B, CODwgs UVsy 1L 25 B35 53 514 30.93%~38.11%, 32.04%~45.63%,
B L ZA s, A E R E bR .

3) 03/H,0, - H L L 2% CODwmn 1 UVos, 22 BR 3531 48.78%~49.69% Fl1 41.52%~49.38%, #Hif
PiFP T2 LBRBCEREE, HAOKTERGE, (H UV LiEFE EIR.

4) RH Oy/UV TiAbHE T 21}, 54 [F] SR BN & i 5 — S AL B oA b, AR B AR B 2 5%
Xf CODwy Fl UV s, I R B4 $2E 5 T 4.74%~26.29%F1 7.34%~22.94%

e HE

ARG T SRR Jedz il 5 70 R R B R “ VL I3 AR 7K R AR R 7K 22 4 TR s R B
HERG/RIE7 I« KR B S K A 3 T 2040 Sosie” (2012ZX07403-001-001)
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