ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)

ENVIRONMENTAL SCIENCE




w % # 3 $536 % 4591

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 20154 9 H 15 H

H &
KT =AY PM, | 5 e 38 S B S A 25 A AL oo vevveeseese e HEAE JTE(3119)
T PM, , rﬁﬁ?}%?ﬂﬁ}ﬁ‘]Hﬂ’%ﬁ?ﬁ#ﬁ?ﬁ*ﬂ:ﬁﬁiﬂ@%ﬁﬁ% ...........................................................................
................................................ ﬁif@/@,ﬁ%%,fﬂ&?ﬁ?,ﬁﬂ@,im ,Tf%zﬂ,ﬁilfﬁ,)ai,ﬂ’%m%,'ﬁ(3128)
H BRI T PM, KB T R S R AE AR DGR oeeee g, Fa®, Z2W-F, 5k, &2 E(3135)
Jtﬁg%%ﬁ%%ﬁ*ﬁ%rhﬁﬁﬁg%ﬁ(g%ﬂgmrg&ﬁlgcﬁ?ﬁ ...........................................................................
................................................... ﬁﬂéﬁ%,3&#@,51#?,?ﬁﬁﬁ,i/ﬁ,%iﬁ,%ﬁ%,ﬁ%jﬁ,ﬁ Eiﬁ,?éﬁf@(3l44)
2015 AEFF AL A UTRBGPHT  woevveeeesecneeone BAK, WE, KA, 228, 3, BB 5 FH, 1R, 13 E(3150)
ETREIE RN TS FE 5 B R TG ZR o verrrrrree e Eélﬁﬁ(3159)
HEIIESE AL AT A ST HIIIFTY ovvvveeees e B, B AR, oA M0, R 3 (3168)
LT COCI KRN 235 a WeE = B ST o oovverseeeenons Bk, FEH,BH,BE,AE, EHK, K EH(3175)
U IS A BTIIRP R -oeeeeeeneees kot , £ B, 3, E1 A, K, B I (3186)
WAL AT IR AAE oo Ek, KB, M, BOOR, KIE, TWA, R4, EHKE, BR(3194)
RAL L T K™ =80 G AR wooveereseenesesnesennnes R MG, I, TR, WA R R T (3203)
ﬁ}j{lﬂiﬁg%{gglﬂﬁ(ﬁjmfﬁ“ﬁg%}E*@mké\ Hgﬂﬁmﬂg(}g\ TEFEJLEBAL, weevereeeene
..................................................................... ;ﬁﬁ;;{%y:ﬁ\f)]] ,Eﬁ?}f(,%ﬁﬂ,ﬂ.%ﬁﬂ ,gjﬁﬁfé,iﬁﬂlﬁé,gi(:SZlZ)
B ST LB R KL B 81C BRI ++vvsevseesssnssesnsssciss A, TNEE XU, K YL, %A (3220)
18 AP TT AR IR AL A AE B LA R A3 AT weeeeeeee e & , 2E , M E , %J‘E—Z?( 3230)
AR TR - /K R R G KB TR IR 2R 5B Gy «ovvveeeeeemeenie e RIRIR  Rdr B4 B, AH4(3238)
IR 5 TR KT 5 AR R R R A KA B AR B AR evveeemeeeeeeeeens WP, B, T8, ) (3248)
VBN T ) O B R B e S IR RS MA (I RRALL -evvveeeeemmemieeeeeennes Rk, R FE T B MR 4 T A, D A (3255)
S 2 R LN B N AT 26 PR A AR TS S RACE +ovvvoevensenenooe HRIE,IRAA, %, ETRI(3262)
AR R A T B TE S A0 G R AL - overererrremerereee e 2 2h A , %’f»g’,}% s x| % s ?E@( 3269 )
ﬁqﬂ(jmﬁ]ﬂ{luj(géﬂ(%( H’f) TR =Y A B B THTE T ARTEL  eeerereeee
....................................................................................... ?&%%,f?iﬁ,?ﬁfﬁﬂ,ﬁ%,?é@ﬁ,%i/ﬁ(ﬂ%)
%ﬁ-{%éﬁféﬁfﬁfﬁﬁ'(ﬁ%{ﬁ%{% )AL TR T T P P P PP PP PP PP PP PP PP PP PP P PP X ¥ & , =5 ngé , FaHE , B g , g{g( 3285)
LK BT TR I B T X R R ER A B BEIR e evevemeemeeneee RN, FAAE X BN EEA(3292)
RGP M B P T AR XAS TIFGT vvvvvereremmmmereetetteteeennennnniiiis TR OFWE, 04, Y8, T AE(328)
ENGe KBTI BK AE I B R G 1) AOX 5 JBITIE <o v e FO KB BRI BN L E 2 T3 R B (3304)
S 25 24 K A B BT 24 B R CPE ST IR ITASE - oevveeenosssscnisc FHHE, A, F R, B (3311)
TN A ) I R A B FE TR R I FLAETIEGT v vevmrrrmreen e BB FERR, KA XS K E%E(3319)
PRV KA 0 B 35 S T T REVERRRT ooeeeeoeee o, BTG, A B W, i, e, R AT E 269 (3329)
DI — A S B T e BB SR L BRI AP RT oo K3 0 RU B AL 3E, TR, B, 46 9, E5 7, 47(3339)
AT R 5 R B 8 A BRI UL -ovvoeveseomsseomseesss s SVEJ, FAIL, FE R, % 5(3345)
SRS AT LI ORISR SRR T BB oo oevevees e KUMR, E3F % CK, 3B EE LM B (3352)
MR 2% P A B R IR0 SR BB PSR T o MBI BRI wovovvsemsemsssmsssnsscisn
......................................................................................................... %%’g%—’g’ Eé,%%%,%ﬁ?#ﬁ(3358)
IR A B A XU B8 A LT SCHERRC ST v e WA, A%, XK, 548, £ XK (3365)
PR T RHEARE £ N, . N0 NO| CO, FI CH, HERUEHE +vrvrerereseseseseinisisintnt i
...................................................... gi@]g , E%ﬁ , };‘iﬁ%ﬁ% , F;f\ w% , ;g]g ffﬁ A , ﬁJEFE‘ i , %@ ,Klaus Butterbach-Bahl ( 3373 )
B b DO A LR TS 5 (R Pl T L PR AIE - eeeeeeeeenee MRk, WA, KIS, EMk, o8, ENIN(3383)
A= S JIIORT 2 5 b X A S B SRR ST oo emeeeeeeeeeeeiieeeeeee g, B, AL H B, K% 5 (3393)
TR LU DA S SR A R P R AL AR G RRAE <o RARE , FRAM, 4, R B R A(3401)
A AL HAE B S 2 B S T BRAR R AT M G R B AL I ZRIIFGT e vevererrreree e
............................................................... g;ﬂj'—z’ %E@,E%ﬁi,{ﬁgﬁ’ %%ﬁ, T@E%U,X%%,ﬂiﬁ(@‘(%ll)
VLG U H S MU A 5 8 RE s . DA R i) - EERA EML AT, BRI, BRE, YA E, R4 K(3422)
2 AR 3 F T 2T I A B AR Py G BRI AT ARIE <+ vvvererenrermn e Y 4 , K , ﬁﬁﬁ?ﬁ( 3429)
PEAC LA T B T A T A R T A SR TS YL [ TR G SN I+ v vv v eeeee e e e e e e
........................................................................ %ﬁ?,iﬁ,iﬁﬁ,l?wﬁ%,%f%fﬁ, é—}g{r@’ggﬁﬂ%, Egﬁui%(ségg)
LB S B v 4 R 0 A AR AE B N A R 5 8 KU ALY oo Mk, FaE, AW, £, Bl (3447)
AN, S AT e 1 IR P BRI B v X, FRE R AEAR, R, A AR (3457)
S0, L X BRF AR B S AL v eeeeeeeeeeeeeesnensmiiiii R HE M, KB, K R FE A, XA (3464)
SEORADN AT YR L R E RIS S A IR PR AR SN eveeeemeeeeeeeneees Bl EWE, XM, AXE,H ER(3471)
4 ﬁgyl\i%"*ﬁﬁ_%ﬁ- AP wqyguﬁl}ﬂﬁgﬁﬂ:% ...................................................... THE , ﬁ%\’%g ,};s] ;Emgr\( 3479)
KA HTRBI G SAT A58 B SRS - oevvvvemvoss s Fo, %M, F LA 2%, F (3486
s AL 40 T B U377 T A8 (RS SR FBORERL e R, EH,LEMH, 7 A, FR L (3493)
ST 33 O R AT LI A SR (OB 1 B BRBERN - vvvvovvesevenseens B XM, R FH, AT, # 2 EHT(3501)
V,05-WO,/TiO, HEATIGIEAE AR FEAR T I -oveveereeeeeneeeneneeneenes ok, BRI, A, FURR, A4 (3508)
%Ttt'.ﬁﬂlﬁ%E@é@%@&ii”ﬁﬁ‘éﬁﬁk&iﬁﬁ*ﬁ ................................................... Mo F+ | B , B W ,ﬁﬁ}%?ﬁ( 3515)
JRIEHE A PEAT LI SE SRS PRI v eeees e LA, AL A, HE %, R KE T (3522)
AR R 1 45 $E$Eﬁgi§§§1’t&§ﬁ§if TN oeremeeee e Ely & , F g (3533)

(HRIERIEYVIETT IS 5(3297) CABERLA ) fiEFR 7 0 (3303) (3127, 3202, 3277, 3318)



536 &5 9 B2 55 Bt 2% Vols. 36,1;18.12
201549 A ENVIRONMENTAL SCIENCE P>

RE-REZ B AR RRA =M

XHEp! e R R A

(1. PG R G IR, R 030006 ; 2. A ERNE B AR R0 5E o0 SRR K B2 [ K E S S0 %, b
3. B REAEAL T AR, Wil 226019)

W . SR A RAE-TR BRI A (R S TREE BT ) FHi R R BE (TR UG REK P SRR B 0 J5 B R EE ) i 5 =X
AEBRAKRE 3T A AL | TREESIUR FNTE B2 R = 90 42 i ( DBPFP) 45 1 22 55 | W57 S R-IR B8 38 HAE FH A AL BESUCR By 52 ). &5
FW] Wk AN TR TR BERUCR Z AR I o 22 5. BRI T8 b LA SR BERI ] & 2B 38 BAE T, S BORBERUK T &8 001 &4
U SR W TR B AR M B S L DR I R AL 3L /R A ek 3 8 1 TR S TR B , R SR PR 2 — A T S AU AR T VR BE R K T 285 4%
Airh Al (¥ F & CI-DBPFP fIL T AR A TR &E K, IR EER AICL, S ISk i B A SR B A b A AL E R 3 T 78
BE R A B AR TS R HIXE MCAA il CF A2 i3 25 BRACR 135 98 T TR £UREE, Foth MCAAFP 4334 5.6
pg L7 A116.9 pg-L~" ,CFFP 7350 12.5 ng- L™ M1 24. 1 pg-L~". RAASIREER S HAR L R iR BERCR S 2R )
AR, 2 SRR BE R A (1 W h /R B E SO M N A, TR, AH OGRS Bs 7K A 34 T 25 v oo 20 B Aff T 52 4 2 TR
HEERN BN AL S FAXS T

KR TRE; REE; A HERI=W A ZE/EH

FESES. TU91.2 XEFRIZE. A XEHS . 0250-3301(2015)09-3285-07 DOI: 10. 13227/j. hjkx. 2015. 09. 021

100085 ;

Effects of Interaction of Ozonation and Coagulation on Coagulation Results

LIU Hai-long', GUO Xue-feng', WANG Min-hui', JIAO Ru-yuan®, SHI Jian’
(1. School of Environmental Sciences and Resources, Shanxi University, Taiyuan 030006, China; 2. State Key Laboratory of
Environmental Aquatic Chemistry, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085,
China; 3. Chemistry and Chemical Engineering, Nantong University, Nantong 226019, China)

Abstract: Two strategies, ozonation-coagulation combination ( OCC, ozone and coagulant dosed at meantime) and preozonation
coagulation (PC, coagulant dosed after ozone died away) were used to treat synthesized water. Different effects of oxidation and
coagulation, disinfection by-products formation potentials ( DBPFP) in the same water were detected in order to study the influence of
interaction of ozonation and coagulation (10C) on treated water characteristics. Results show that there are remarkable differences
between OCC and PC. I0C effects take place during OCC process, which results in variations of the distribution of hydrolyzed species
of coagulant. And this is an important reason which impairs efficiency of coagulation. Turbidity after OCC was higher than that of PC.
One of the main reasons is that ozone reduced the content of Al species which was built during coagulant hydrolyzation. Cl-DBPFP in
OCC outlet water were lower than those in PC because oxidized destruction of DBP precursors were enhanced by catalyzed ozonation by
AICl, along with its other hydrolyzed species. Removals of MCAA and CF formation potentials by OCC were significantly higher than
those by PC, MCAAFP were 5.6 pwg-L™" and 16.9 wg-L™" respectively,and CFFP were 12. 5 pg-L ™" and 24. 1 pg-L™" respectively.
Coagulation results and DBP formations are significantly affected by interaction of ozonation and coagulation; and it should be a
noticeable point of water safety if ozonation and coagulation are employed together. Thus times and spots between ozone and coagulant
should be defined clearly in correlational researches and water treatment application.
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Table 1~ Characteristics of synthesized water

(R U /NTU UV,s,/cm ™! TOC/mg-L~"  ffiff/mg-L-'  Br /pg-L~! I"/ug-L~! pH
e 14.2 0.1352 4.66 264.2 36 15 7.8
1.3 SRk Brother LTD.

1.3.1 il B A R AR TR BE R

il £ BLAUK B AR B SR B vk s L B
10 11 000 mLEEM , FASBEAR A 700 mL 7K FE (HX
IKFERT IR ) , X 50 U 4L, R 5 A, 55—
AR, BB A B AR (i 5L AR
H0.0.5, 1.2 f3 mg-L™". WEH4iKERE
1000 mL, 484k 4 h. 55 — 41 ik 4L, In AR [H
W RLAUKE A R R 2 TR e
1.3.2 RESR

X b 3R KR SR AT TR E S 5, TR EE R B (U
ALO, i) A 3 mg- L' AICL, (& A 5256 K BE
) . IREESF 250 romin ™ "BRESERE 2 min,
40 remin " "12HEHFE 15 min, FHEFEDUE 30 min, T
WA T 2 em ACB FIERINE MR 24 0. 45 wm JEfE
B M8 UV,,, . TOC 1B 31 75 8l 7= 9 A= il 3.
TREE T A 30 o o T8 A I 22 &8 45 %X ( Flocculation
Index,FI). 22 %E48 80 7F £ Wi I . PDA 2000, Rank

1.4 SAriE ik
1.4.1 HEER WA LI 8

THEE R4 A E AL BN FH 0.1 mol - L'
HC1 J8% K FE pH 2 7.0 0.2 (JH pH 310 , % 5%
TR NaClO ¥ (5 mg-mL™") F 250 mL 4
e, A S mL KH,PO, 22 WA (15 68. 1 g G
7K KH,PO, Fl 11.7 g NaOH Z 1 L 4fi7K ) TAES I
KA RS KRB T R O TR P A BB A 2R
VU M 5 B, Fe o0 4R ¥, 76 25°C = 1°C SR h R
f£24 h. 24 h J5BUHKFE, A 0.1 mL 0. 1 mol-L™!
Na,S0; F 250 mL #£ &, L& k&b ;. fie
JEAEIAE 3 ~5 mg-L~". ] GC-ECD 433 & =
i F g (THM) A1 2R (HAA) (¥R 5E J7 5
% USEPA HYJ5#E 551. 11 Fi5 ik 552. 219
1.4.2 X LRI E

ARSZHGINE 5 Rl LR, Bl "5 LR (DCAA) |
ZH LM (TCAA) | TROTR (MBAA) | R4



9 1 X T 55 RS -IRBESS HAE IR BERCR 05210 3287

(DBAA) | BZ 2 (TAA). il 5E 25 F7E USEPA 15
7 552. 21 TR A A ARSI AR RS R, (i
S AR IR AR P THE . )R 40°C ARFF S min, L
10 °C »min "' FFZ 140°C , LA 20 °C +min "' F} & 240°C ,
1845 4 min; PEREIEJE .220°C , 20 HE 100 15 3K
(AA) Wit 1.0 mLemin ™" 5 & I 2% 5. 300°C ;
WA i 30 mL-min_l; R .1 T
1.4.3 =< HEERIE

ARSI 3 R = o B ke, BP =G b
(CHCLy) . =P M %% (CHBry ) . =t 4% (CHL, ).
M5 4 FAE USEPA )73k 551. 117 38ml 45 A A
SR SRR AE I . Ak AR FHERFR T . 40°C ]
22 min, ) 20 °C +min "' F+ & 145°C (5 min) , LA 30
°C +min "' & 240°C (5 min). PEREITIREE .230°C;
DT AR s #050:99. 999% 1 2 A, Uit
#.2.5 mL-min~'; ECD & J&.260°C; Hii:0.5
nA; B R 99.999% o4l AR, T 60
mL-min " #FFEE 1 pl.

2 ZERELHWH

2.1 BLAE-REEIC Xk BE ) R

AHXT B IR B (A 0 mg- L"), F R A TE
0.5~ 1.0 mg-L™" A, 05 SR BEDT S 7K 5% A3k B2 WA
R AR B BERCR (B 1), TR A4
FFHE] 2.0 mg- L AL AR AYURE B3 v T RTR
B, HL Bl A SR B T T BRI R AR L.
FESE T A SRR T 15 A BROKRE (4 3k B 3
B S e T IR AR ) KR, L i o R 4R 8 348 o vy 34
K., REHETEO0.5 ~1.0 mg-L " e FHANTI R &
TRBETUT 7K b BE 22 () 11 2 1) i 5 4 4% 2 448 K i 1%
Ky HAEARERTE 2.0 ~3.0 mg- L~ "IN, 2% 51 B sk
AN PR EOK ORI 0 A L2 B
A BT RURLZ (8] BG4, R — o 18 0 B BE A
AU R R S SR S R N T
BLII = BRI B 391 A 7 o o, DR T o i R
BOR XS5 SRR A 8T PR
AR EERIBE NS 70 70 H2 Mk, vT B & A= 22 BAE T T
TR A Ah R AR SR EE R EEE ), N AEZE |
YEF. TREE T, TR 8 57 S A0 50 e K A o B2 PO il 2
PR B IE IR T H ; R 20 B 5 TR B 7
] & 58 BAEH , 54 0T BE 5 BOREE UK i I 25
MHBES, TR e " R B S8R
AV P SR EE R K SIS o0 A Rt — e R AR
PSR IR BRI 2 —. 58 5 X 2L P Yy u v ]

AT 5 REL A SN TE 2, HXHRBESCR
SRR AT, XA —E PR b R A
X BEAE FH R 9 52 23 M slOR VR T SR S S TR BRI 45
AL S5 R ATLAS A ] 1 T 8CRAS ().

7 =
A
14 = .
a8 11 BN O
0 0.5 1.0 1.5 2.0 2.5 3.0

S /gL

1 RE-BERBEAIZXM/KERENZE

Fig. 1 Effects of ozonation-coagulation combination on turbidity
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Fig. 2 FI during ozonation-coagulation combination
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