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Fig. 1 Conventional treatment flow of water plant
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Tab. 1 Water quality of raw water during experimentation course
K BTHEdR/ (mg- L)
NO, -N NO,-N NO;-N NH;-N

K JEFEFR KR/ HhE/NTU

e 52 9.6 2.88 0.031 2.46 0.30
AR 4.0 7.8 2.42 0.033 2.38 0.24
SIME 4.6 8.7 2.65 0.032 2.42 0.27

1.3 MZEFERENFE
AL 5T A R B IS BRI A2 o SR FH i BE R 2 2 b A B2 W) A 7 1) MSC HEIEAR , A 5K
ZEFUR 300 ml, f = AR AZ R 12 0.22 MPa, INAT RGP & RS a6 AR 3). 0.45 pum SRR
PR AR 40 mm P TUFLUENR , B UE R SEPRO 23 /] AE 7= I B 4 T =0 AR R 100,10, 5,1,0.5 k Dalton
B UE RS , I BT 424 80 mm 4 SR TEAN (PES ) B Vg A
L RS RIA 3 5984 - 27K B 3 R GBI TR0 T, K 30 min) , BCEEVKAR TR ORAE T o B B S ) Fi Ak
PR R  AlKRIERE 3 Yk GBI T R, B:K 60 min) , B VKAR £ H
JAd R A Tl g KRG L 0.45 pum YT LIERR (LR TOC I 255 A K i DOC 5 ) , T35 531
i1 100,10,5,1,0.5 k Dalton AJEBIERE , M€ 38 H A TOC T UVss , 8553 IX [AAT AIL FH 2208025 31
R P ARSI A K BT AR 5 1 AR R 2.
F2 KEMMTE S ERLE

Tab.2 Analytical methods and instruments of water quality testing

T H LE2 SIAT 5 TR A A
KR C KR
ey NTU TDT-2 U EFAY
COD,., mg-L" PR o B R R o 7
UVass cm’! T6 55T
AR mg- L g IR o e s
fismRER A mg- L [ {7 ) i RS
PSR ER A mg- L™ I
TOC mg- L multi N/C2100 TOC il =2 1%

2 ZER54H8
21 KT EMIEXREKKBELIEER
RIS, AT TFOK TR fE K JESE K T K E UK SRR bR a0 3 Frs o
®3 KT BIZEKEIERR

Tab.3 Waler quality of each process in water plant

KB RR (mg- L")

T 2B ME/NTU - -
CODy, NO,-N NOs-N NH,-N
K 8.04 2.48 0.030 2.38 0.24
TR K 2.41 2.00 0.001 2.78 0.04
B K 0.11 1.76 0.001 2.78 0.02

HTIK 0.12 1.60 0.001 2.44 0.02
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KT IEIK A WL 3 A A AN 2 s o e, J5K TOC 33.71 mg+ L', DOC 3 3.24 mg- L™, 24
17 TOC W1 87.3% , UL AT AL, K rh LS EA I 32 N DOCKT KT IEK EZ LNy A
JE, HArFa/hF 0.5 k Dalton A HLIZ Y 60% , HVKJ& 1~5,5~10,100 k Dalton, 43 F#/NF 5 k Dal-
ton (AT ML 20 5 BRI WL 67% . I\ UVas KT  AT5RJ2 4 F-5/NTF 0.5 k Dalton A ML £ , (H2:
BT A BT R B, 298 40% , T4 T-RELE 1~5,5~10 k Dalton A WL LI T1E , & 15 15.74%F1 13.89% ,
S 1E/NF 5k Dalton AL & B AL 63%.

AN 5 KR ) DOC EZAA PRSI IESK B 200 DOC/KIER A & =4 DOC. Kk H L2 DOCIH)
KA T WL 25 5 15 1S3 ORE I B, T A A7 A 1 DOC 323238 18 7K A=t A I 7 26 1 /N4 T B HL
Yo ] WAZoK T TR KN FRA N L B EIAK R .
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Fig.2 MW distribution of organic matter in raw water of water plant
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Fig. 3 Variations of DOC concentration at different MW ranges
i & 3 iR, 4 F DOC, JFK DOC H93.24 mg- L7, &5 W ML T 2 A B S , DOC [# % 2.60 mg- 17", 5B
20% /iAo HATREEIIVE T.20 8% 12%, i 8 250% 7%, K BIIHEE T EXF DOC 1 LBRAUA 1%
— B IREEITYE XS T K T oA WA B ZBRACR ™ . 7R 3 2RI /T8 10~1 k Dal-
ton A HLERE . 1M1 3 A LT 2% T K F 10 k Dalton K4 F A5 LI EBRECRIF AL, 1Tk
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Fig. 4 DOC removal rate at different MW ranges
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Fig. 5 Variations of UV,s concentration at different MW ranges
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Fig. 6 UV, removal rate at different MW ranges

KT A UVasi {4 0.048 em™, 3t PLIE L U85 , U5 7K UVas {4 0.029 em ™, B L T2 KR FLH
40% . FHrPIiE LBREE R 38% , b UE L BRFEN 2%  IHBEXT TIKH UVass BEABA 2B . £ LB T4
ARG B 5 DOC B85 R HA— 3, PR UL & HA — 8 AR G

XFF43 14 100~10 k Dalton (A HLY , DITERTHA —E bR, X 55 DOC R A3, X A fiE
R PE ARV, DOCHZR T /K I A ML T UVas JURER TR SR SR
FR ISR S T A WL, A5 A DTDE B Bk A ML A5 20 22 B, i oAb UL, an— A Aa WL & &
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Tab. 4 Removal of different MW of organics at different process in water plant

SERKE) R MR TS

k Dalton

DocC UVas, DOC UVas, DOC UVas, DOC UVas,

> 100 0.22 0.83 0.09 0.17 0.13 -0.17 0.43 0.83

100~10 -0.89 0.33 -0.22 -0.67 0.33 0.33 -0.78 0.00

10~5 0.36 0.56 0.49 0.11 -0.11 -0.11 0.73 0.56

5~1 0.88 0.90 -0.31 0.10 -0.02 0.00 0.55 1.00

1~0.5 -14.50 -7.00 0.75 0.00 -0.25 0.00 -14.00 -7.00

<0.5 0.20 0.26 0.07 0.00 0.02 0.00 0.30 0.26

TZ]‘:ETZ;Z?};E;R% 0.12 0.38 0.07 0.02 0.01 -0.02

R4 ATH KT LA AL R LR AR . Hh DOC KBRHEH 20% . UVsss KBRF Ny
38%c A PP L BRAR e i 9 IR BEDUIE B B, BLFY B DOC K BRF 12% , UVase KERFH A 38% . H AL T
ZLADOC KT, XA [R) 73 547 HLA) 2% Bk 3 d i 594K I 10~5 k Dolton, 5~1 k Dolton, > 100 k Dol-
ton, < 0.5 k Dolton, 100~10 k Dolton, 1~0.5 k Dolton, LA UVsss 3T, KK 5~1 k Dolton, > 100 k Dolton, 10~
5 k Dolton, < 0.5 k Dolton, 100~10 k Dolton, 1~0.5 k Dolton .

25 BT ZEHKELEIMRBETK

He e s (spva )= Vs X 100

=100 (o ittt DOC -GS
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MATT LI Y, SUVAE 5 /KA s AN R AT AL RS A5 1A I A AR SR R AE DG . SUVA (B AT LA
FHA RS 7K A Jo3 B o RN B B8 B ARG 3 ) = A 85 SUVA(ELUE A ZK i B A3 R AR RN, 55 58000 SO
e, P A TR R P XS 5 o Edwards 25 A58 Z B, 24 SUVATE 4~5 L+ (mg-m) ™' 2 [A] I 7R
53 DOC W FFA LN, Gy B IR BETTIE LB% ;24 SUVA/INT 4 L+ (mg-m) ™ BRI 5 DOC HH AR5 R 4L AL,
NGyl EE T2 LR

D) JFOK AR S A I SUVAE . KT /K R o3 F it A HLA) SUVA AR S AT AR, K
HORNE i X BCA WL SUVA Y/ INT 4 Ui B IR i A A UL AS 2 38 il TR BEDTUE 1.2 5Bk, Xt
KT LR DOC EBRFBAR LR 19% ) 1Y )5 A

x5 KITBRKRESFEBHYSUVAE

Tab.5 SUVA of different MW organics in source water of water plant

28 > 100 k Dolton  100~10 k Dolton ~ 10~5 k Dolton ~ 5~1 k Dolton ~ 1~0.5 k Dolton ~ <0.5 k Dolton
DOC/(mg-L™) 0.23 0.09 0.45 0.51 0.04 1.92
UVsilem™ 0.006 0.003 0.009 0.01 0.001 0.019
SUVA/(mg-m) 2.61 3.33 2.00 1.96 2.50 0.99

2) WL T Z /K SUVAEIZR L . #1245 H /K SUVA{EAR AL AN 6 i .
R6 EMIZHKSUVAE

Tab. 6 SUVA of conventional treatment water outlet

ZH JEK UUR7K TEJEK HTK
DOC/(mg-1.") 3.24 2.85 2.62 2.59
UVssilem™ 0.05 0.03 0.029 0.03
SUVA/(mg-m) 1.48 1.05 1.1 1.16

M2 6 A LIE ), 2l TREEITIEJG SUVAERFIR T 22% , 3% Uk W AL FRLEASCREAR 1 774 i AR B =4 1Y
U ead i 98I SUVAEIT i, X%l Tl I TR A 0L, oK s/ N T B &
T, S RS T R
3 HHig

1) K JEK R LU A AL 3, N TOC KR , 29,5 SA I 87% , N UVes T , 4114 64% ., H:
s EE L R, XUV T RAE LY N T

2) WHLT 23K o DOC F1 UVass B9 25852853 51 209 1 38% ., H: FPIREEDTIE XA WL ) 22 s R 2
PET 08 T B BEX K A U AR B o KT BITTTE I 8 1.2 F 2 KA A %
BRBCR X T2 TR/ T 1 k Dalton FOA AL EBRSURATBR

3) KT Gl IREEIIE NS , SUVAMERRAR T 22% , Zad 2198 5, SO A i Tk i o 5 B0 T 5% SUVA {E A%
FREEA B, UL KT 15 BT AN REAE S AT B 1 =4 2 AU o

4) Xt FH T AR R AR B 2SI IR EE AN B T2 AR AR i e T R e
B 22 bR, AT 2 ™ 4 A RS
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Molecular Weight Distribution and Removal of Raw Water Organics
Based on Measured Data of North China’s Water Plant

Liu Zengjun', Tong Zhengong',Hou Yukun’,Cai Lin’, Feng Zhihua',Huang Chenxie'

(1.School of Civil Engineering and Architecture, East China Jiaotong University,Nanchang 330013, China;
2. Zhengzhou Water Supply Investment Holding Co., Ltd.,Zhenghzou 450000, China;
3.Yantai Water Supply Co., Ltd., Yantai 264000, China)

Abstract : This paper uses ultra—filtration method to analyze the distribution of molecular weight ( MW ) of dis-
solved organic matter (DOC) in total organic matter (TOC) of the raw water in lower reaches of the Yellow River,
and the distribution of DOC MW in raw water after the conventional treatment in each process of the water outlet.
The experiment results are then applied to illustrate the removal characteristics of organics in the tested water
plant. The study shows DOC of the raw water is mainly small molecular weight organic compounds (organic matter
lighter than 0.5 k Dalton accounted for about 60%). According to the results of DOC and UVas, the overall removal
rate of the conventional process to the organic is not high, with respectively 20% and 38%, mainly by coagulation
sedimentation; Conventional water treatment processes of the water plant can not effectively remove the organic
materials with molecular lighter than 1 k Dalton, or even increases them; The value of SUVA indicates that the con-
ventional process of the water plant can not reduce disinfection by—products formation effectively, and it is neces-
sary to introduce advanced treatment technology.

Key words: conventional treatment;removal of organic matter;molecular weight distribution



