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Correlation analysis between characteristics of organics in

water and water treatment processes
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Abstract: Based on the description of the typical fractionation methods of organic matter in water,
such as the apparenl molecular weight{AMW) and humic substance conteni, the correlation between
characteristics of organies in water and different water treatment processes are presented. High AMW
and hydrophobic organics fraction can be expected to be more amenable removal by using chemical co-
agulation, activated carbon can preferentially remove organics with intermediate AMW and matching 1o
pore size distribution, ozone can degrade organic compounds with high molecule weight into those with
smaller ones, which leads to the improvement of activated carbon adsorplion. Hydrophobic organics are
shown lo be responsible for nearly all permeating flux decline and are highly rejected by NF mem-
brane than hydrophilic organics. Certain processes are effective in removing specific removal fraction
organics, and organics with different characteristics have different effect on water treatment processes.

Key words: organic malter; waler irealment processes; organic matter fractionation

0 WE

KA B K B T E Rk BARARNER, THEASM—TMEE, B, k, T EEN
MHFER R, RE. L. 2. HESOMBRAARIN, SRR B 4 RS R A
B, ASTUSSBEARE SN EEEREESRAEKTWIE, TR ISRy
B2, TR MMER=YC-T, ANTFRIFAMEERER . Ak, BERETERERKPHE
B, EERRIZHOERREEASRALTBRRER, AHXS5ARN T ESRER —FHNX
#, REAFEIN KR T2 08w L R P S KA T 2 A B ONE 5 5 A YL
ERBRHRIEERE, SHEBURXERD, S0 EAKRORRANN R, &

R A 1999 - 06 - 07
EEMEft: REF(1971 ), B, BRKESERA SR+,


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

54 % Rk B ¥ R Xk F F B EEAME

MANWEEBE T ZHARENANS S BEAR, RRERKNA IS K LE T L1738 E A FR
Remgt-el, RS EE M MR RN H I S KA AT EHRER R,

1 EHER KT &
BT RFHIDREES, WER—, WRES, HENIELER R OETHR, Hitxks
FHYHAT TR, Tl S A L B —— SR M B 5 T . REE R TRERN

JF AWK P A VB T4 R R RIBTE S I0 LABFIT -8, 3 B FENRsK P A Y6
GFRATR . FKIEARESZE, BERNAIMESHELER LS ME 1 B,

e

v
[ 0. 45um BEE J
v
] 25 fE 4 4 4 ‘|
I
| XAD - 8 F B L,[, UF 5 F10 518
v ¥ ¥ v ¥ b 4
>100 50 10 X
4FHE&%§4}J ﬁﬁ Eﬁ-ﬁsﬁ- Dalion Talton Dalton Djlnn ;ao.llnf;

B KPR SR AR

AHA - FRA T ol R IR (UF) BERHERF (3% (GPC) . /MAEE X - SRERBUN S EliIE .
BREFUEREFRERERE RS BAEMEE, AlEXR Py ERE?-, B 1R
FE4%t BRAHESE T8 45 2% 100 000Dalton, 50 000Dalton, 10 000Dalton, 3 000Dalton,
500Dalton B 5 FHRIEBE R TR, XHMBEEREEAREMAIN. KM . BHERPGRM, ™
BABEINSMEE MO TR T, a0 FHRNDE S FROA VYA §8E I B3R
W AW — B4y, TESCERAHTY . & 0. 45pm B A LB A EEREN AN, HUMES
FEWAWH AT SRR, XAWE | IRBEER IS TR R EH F R FK S
Bk A L (R0, 45um BRIFE—FoH ) . 4 TRKTF 100Dalton, 100 ~ 50Dalton, 50 ~
10Dalton, 10 ~3Dalton. 3 ~0.5Dalton. /NF 0. 5Dalton %5 7 #i4, H IS HBERNAVEHRE (0
TOC ., THMFP, UV ) RRES TRUGEPHA VSN EL . BEEHF O R T EaiE, ¥
KA EE AR - BROWHEKNAEE, ARG FENBERY fGHERE, S4T8X
BT Sl R BE A BERS ROATL (FEE4) PEM T R A G PREm L . SIS B
e P W R AT i (IR 28 % O 05 VR B - HRB ) \EERC RS R ok BE (— e F Sephadex BERK
35 LB kst (0 pH 0. B8 0E) SRl -, AR, EREIEESE pH IR
WK, HiTEEa NSNS TRMATFHBESHNG FBEE" .

TEREHE S (—H0RH pH =2), UKL XAD - 8 ®WPSIS, HKFPLAmEEsr (BRR RE4 A
oY, GG RG A E B AR AT IR A ATLIRBE R, F NaOH 25 %3 3B #E7T S 0k gk 1T LA T e — %6
4y, TOREHBE A KA U (BIE A R4 VR R, WKW LA AR KRR, EHE.
SEM. WAL SEAAISER>, BT EHE BN BA G —E A 8 H
PR A b fa B AR E SR M T A —E a0 m, Rtk AR5y 2018 B A AL AR 43 W] LB
S FRAFRERITH —F R4, AT LGE SRR = B R R T E e B R R TR M AR
s, FIEHERIREE pH>6 ITE T VY, WA A HATE pH>8 WA BH THES, TRER
MR HLE AT AR AL T2 s At B A T RN, B AA SRR, LRETEENRA
g BRI £, MR EENA VS OES BEE R TRE, ERRRE pH ER


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

¥ 64 EAFF: RPFRSPRLRISMRESH 55

LA 21> e, 7T 5 R 66 4% P R BT AR RO AR ), —MRIA SRR, SRR ST R AL R K
BB s)s, (BR—EE4 KR I 5 \R AR THM #5800, W Ik R R 5 ol —
B{7E BDOC, AOC Frp S ARS, WERKNEDREEFEME R, FAUGMEIEKER
Mrim L ERY, EHAEAKME R B E A, — AR R RS RN E 5 Tk
BEHE LB A Rl g B R I 7 B S e e, IRIRHB R S TRt ik . SR a9 R - . AR
ARMEESS - HEWMEREY, HEMEMEIKMNB KSR TOC, U 558, ZEFHE, 1
HAKRE VR ERT FAKEREIELD, LEKRB KN EN YR EZEART KRR
FEHPPMEL, XAD -7 #HE, TR EREREE AT RAY UH TR BV EE
B AR R BT iy 4 0 -2

PRSI FERZ AR, MM TFERAZELES X LM TEIEIE, FTHR
gk WH SR EMKEENYFE, FUSIEFNDSERE—-FEBREX EREE L, iR
SHAEBRRE MHAMEREER NS, TR TG TREE,

2 AH K M7

Amy ZZEWf AT REE L., MEEER (PAC) WRf, SELBEEELH, ST RKMEAE
P4 9 HL % Bk T R Bk b B T AR,

B2 PR FENESTFREAMNKE DOC SEALDOCHELE. REHEL(REERMESR
7. 1mg0:/L), B#E (B BN 5mgAl/L). PAC IRE (50mgPAC/L) Y DOC £ 539N
22% , 66% . 50% , H+REALMLBE DOCFLR/, SEEATGFEKXT 5000 WEIGE —E
M58, TR T RE S0,
THEVDEERMAE-EBW LA, R g
HMREHRMET, REHFAEREIY TS
g Hikwmmk, Hik DOC T EA
%, REFLE KGNS FEARE L,
REEXTK R F NI ERRFRES, ERE
BEBRURESTFREAT 5000 HH LY, ke | N AR |
R EERMAMBABIS . PAC " 0 1030 5-10  1-5 05-1 <0.5
A EERERE S FE (W0 1000 ~ 5T 4R 448 (Dalton )
10000) BWEVY. FAM=ZTTZ HAKH A2 FEATEHKENSSTFRPEN
UVasa/DOC B9 W 18 4+ 3 2 0.0479, LOEK: 2 RRSU: 3. RER
0. 0218, 0.034, 0. 039, XM EHFREBIAHE IS EFREABREN—I 56, Tk Fil
MREREARNFTEESTIHHLAE LT, SN TELAEVMFEFNELRERT -0
i, HiEbEE, LEFH . BE. FEraRAHEER FRAERA PR EALRTIS, #BEK
RIERNE ., e T, EEARESNBIERNERE.

SEER, EEFNBENASARNEFEF NSNS TR/, FENFLESRHEFR A HEEFAGER
AFEHEREILMF VB AT RS, B REEDESRBERAEREERTFNEILEREE,
EPEE & Gme /L AR 0, RESME 12% ~ 13% 4 CODw, HIEEE, S8 ST EN
W, MEEY GAC FIER L 66% ~67% , REAEHEEL. RERERNESR, KFEIHY
e, RWAHTEERGRAE 20, s R mEE R {RD- =1,

B:EH Moule k) TR/KEET B3 OB . SUF FHEE VS, il B i it 7 Bk I A4 F 8447
BERAVS, BRIk THIGRERELL TELEE, IR a3 ) ke mn
MEFK, HAFH UV/DOC EEE —FEN TR, MBERAESTESEEFHE—ME LY/
DOC thfE MK 1.4 &R 0.7, kKM RBEYAAFANEER., BBSEERT 50% ,
AKENESHEFERTNEEET 75%, XRIENEBFLIZMm THEAERZR AT FH. AR

25
20 } |3
15 ¢

hE (%)

10}



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

56 woOR OE O K kK #F ¥ A Ha g
M. BEREBHEYY.

REXZEMEERYS FRERE—3M, B3 2 Douglas I GACTRIN. 0, §4b . EihiRE Tkt
2 E Ohio WK MRS ERY . MG RKFHIYS B KENDI S TFREIEFHLE, =
LA AR5y, BRERNIREFVGHEREHAKGCHETE PR ERN., RES4MKDHENY
BEEBRAEL. ¥ DOC EHRREMN 0% ~ -
10% , HEEHEEKETNYSEMNEKRY
57% F T KH 38.5% , X UV BIER
MAERE(A0% ~50% ), REHEMLRE. FEKE
YA & B TR AT e BT R, $83k
IREE Y DOC LR EN 18% ~25% , REE
HUR SR A LTI & R R, 5 R »3 | N | EE
EBRENIOBRER, BARRR, ENITTH O K RaRll  BE oAl oacs
EITHT(EPED 3 P CGACL), [Ho B 78 5 2 B i 1 #hFT Y
KA TOC AIEL{E Y 0. 14, EMERAEE K B3 FESHECEHKEI T
hEARFREN . DATEIY, SHIEIMER (ATE 3 h GaC2 BiR), Hsk#gkK TOC
BIth{EX 0.43, HBAKDPE—FHMHEKMERN, KOFRHOFNOLI, BRANEEFIY SHEAET
NP F N FH YL DOC FHZRE —En =M, it EMA Kb KEaiYE —E s8R
M =EeRE S . LR R TR AR LTMREEE BT LR ATE R THM AR 3.

A L AT ST S R A B . RBRANA R . B FRE A VLIS REMREREA, K
KRBT REIWEEAATE S, EMNSEHFNEFNERYEPEMLEREESR, XBERE
VT EE R EtE A SEE, B HEE A GEEROBILESORMER, A ME e R
BAR, e ilsmEsRk BT EEmiEk 0, ATESBEER A B RABRMHER, BET
IR RN BL R TRAL TR T 2 03T 18 e R B A R L R F a0 -2, iRk YK B E E N
RIEE E, KT8 R R (Atrazine , Bentazon) 3HEARAEE, 60 000 {SHRARITA K L IME, ™
TR e BE B0 4f B BEL 4 7k (PR R TOC 4L 1mg /L) MG R KET . 500 000 F55E PR 5% th ol i vk BE
38T 0. Ing/L, IEMERBEHR AT ENE Y 550 000 AR, BArAM o %, T3 -Kauy
ST RILAEEE KR, EEERILEEEETE, WEERRHRRRENE L, WiatEREKRKRA
TREAMGE, HERFEMABRNRM, EGIREESN., 7R, TERHEEE, It
B 75 R Y VAT A LA A S T A0 B Ak R I, BREERY(E A A ar N T 30% ~70% . X BEEAKH
AKERMDHEWEERMERD TRARGRBER. BEBREROEA. SRPERAERERS
HE (ACF MBI T X EL3EEs, HEBAE, REHET, KPP R R A 40 B A SR B A
RSB RB —HTL, G¥%E RS ACF LEEHR SR 4 F & 4 300Dalten HIFPLE!, K
e A A HLAA RE R TE MR AT HE RS BB, BT LUR TR B AN A SRR R R R T E A A
., ACF KM s A FatbiitEREmT 3 ~5 14,

Gayle FERIXE A S Sb— 1A EEHRBEATE 100 ¢
ML X 15 v R BT o BE i+, i 7] E R K &
TR EMHI T EERBEAREWERLUES
MIB(z - PRRERE, o+ FRK 215) MEFRME
7., WS EME 4 iR, FEAKESHEERSTRTE
&, AT A U LA T SR, A
F ARG E AR TR EM, RHEN IR T
VA U4 W S 5 B AR R A MR mO R AL IR ERE — 0

2.5
2.0

15|

DUC(mg/L)

(WS E

80 F

60

40

MIB :BE£(% )

<0, 5 0.5-3 3-10 10-~-30 >30

LR, RTEERE Y MIB BB RS TR L4 TR [ Dalrom
F 500 BV, CE5BEAVRTER, KEYE B4 TR FEEVDWEESORR MIB R


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

Ho LHPEF R PH ok b8 T B0 A N SH 57

AFR-—-XKRMAE, BEREBEHTFEM AR TR, KO THANY SIEEERAR A —al
2, BLUBIAK, MATF 30000 LA LAV MIB B h£8 2 55 847 47 Y1417 10 e 0% B il 28 R 3
ol B ( BRI BRARTE 985 LA 1),

AR (BE 2 TE28 1000) HKHETT XAD WIS, ZEMEEAME KRS, Bk
TEA VLR ZER R AT RA B2 H| 1 S iR, AIREHEKER VN E%RE (96% A H) X
T KR VLA R (62% ~42% ) AN EE ARG VR EREE (77% ~82% ) A TH
FHZ0], LA PAC W ETRS (8] B K AE D AARB B ay ok i, MIBER A AR AT HLe S Be e, wpg
6 i, HERMTELS TENAVY I RTFERRR, XaTHEVYRELEABERGEI. M
T-BY AT P S5 /K M Rt A A TS P R SO B, PAC MR B K Sk TF 30 000 FIAhTF 1000 BYATHLAD
S8 EF, TPESTE (1 ~3Dalton, 3 ~10Dalten, 10 ~ 30Dalion) 1% A3 5 HE AT 1] 691
A — BT R, A0 B PR R B A LA R T AR AT R A i ) P S T R R B B . T PAC
ftEl AR . NIRRT VAT R, B EHRARHEZRNEFRAEEBEERE L
B B —BE AV (KM . KPP AU ESE K HEFE K B A R X Ay B B B TS e o
BEREE, SRKEATNYEEREFEBEEAMEES KT, MEKEEIY. A TEI
AT SR s T i, — R R K BRwWE . BERFERAEE NS &SN N ZERE
BRI, MR PEAEREYEEREN, RRETFREN RS —ENFTEKE. X
e B IR RS IR B AL AU R R, A VIR S R 6 E fEF X7 5 08 AR e 4b B 2
AizfTH M AR AR Em,

100 F——— @ ————= 100

BREE

~ BOD + d " .
£ A A 4 < Ornin
¥ €0 \ . %_ dmin
= N 3
& o4 | . PO ®or
_t; \‘ FAE 5 [:1¢] \_% 3A0min
2 20 ! =
B N L N N R hh\"—-._.

13 40

0 20 40 60 80 100 4] 20 40 []¢] BD 100
£ [l b & (8 { h)
B 5 SERNAR SR ER SN B 6 PAC Ti4h B8 A F) X i 0 i SR i B

3 Z#

—fth, EREFMREAALITKTEVGEEERRAE, ERANKLKS TREA . BHELE
K A E AR A AR, KPS EEE P 5000 ~ 10000 FFREERT . WTLAERL
iREE, {BRFHE AR AR RR AL T Z 605, A0 KT/ V187 8B H vk aHE
PRAE T EA AT WSS REL A MR R A th . GAC RF i = EAEH — MR 1000 ~ 5000 70 TR
W] REEMA DI, ACF B—RIHLn] LIA MR AA Vlipar TRV, H e R ERAR 2T 0
o TRANERAERNP WA 0 TR KRS E T SV LB RS TR 5 (S ey 7k AL B
TZEE, TLUEEAL., o mmBEA, BRI KXTEBEES TENWE WA RIFN
#B8, NF B HEAKBRANYERREMATER, BRHEMESRAROEE, FFHFREETZH
KPR FLEEFRHANYEGRFENHERS, S TIZHRARENR, SXNFIY ERY R
R, 7K AP &R TZMETRRARINEE, RIRAAFTEEH TZSKhaHs
EM)E, AFEFERNEH T ZNERAUNAREE - MERANTH. A7 BRI AR A R
HRAEMRKAETY . EAROAINREERNMEBERITR — T2 0B M 171 2 20
FEEK R TZEE, @i KA T8 TROT HRMHE T2 ERET SRR KHHl
YRR T RKAETZH--BEFD.


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

58 s R O¥ 2 ®H K F F B £ 8

g F X H:

(1] 2%F%F . SFtk - BERUHAXEELEREMIFRID]. RBERRE: RREBRAIE, 1999

{2] Joseph, G. I.. el al.. Selected processes for removing NOM: an overview[J]. ]. AWWA, 1995, $7(1): 64 -77.

[3] Dougias, M. O., et al.. NOM characterization and trestability{J]. J. AWWA, 1995, 87(1): 46 —63.

[4] Gayle, Newcombe et al.. Influence of characterised NOM on activated carbon adsorption: Il effect on pore volume
distributien and edsorption of MIB{J]. Wal Res., 1997, 31(5): 1065 - 1073.

[5] Duguer, J. ¥., e al.. Influence of NOM on water treatment{J]. Water Supply, 1998, 16{1): 505 -509.

6] XUILH . TUEIIAFRRAIDMEAI]. FHLE, 1994,(4): 296 -300.

(7] BR . S1E Kb R AUy MR S RATRELD]. FRRFE, 1993, (1): 13 - 16.

{8] Jerry, A. L., el al.. Comprehensive approach lo preparative isolation and fractionation of dissolved organic carbou
{rom nalural waters and wastewaters{J]. Envir. Sci. & Techool, 1981, 15(5): 578 —587.

{9] Gary. L A, et al.. Comparing gel permeation chromatography and ultrafiliration for the molecular weight characlerization
of aqualic organic matter{J]. J. AWWA, 1987, 79{(1): 43 -49.

[10] Gary, L. A., et al.. Molecular size distribution of dissclved wrganic marter{J]. J. AWWA, 1992, 84(3): 67 -
75,

[11] Schneor et al.. Trihalemethane yields as a function of precursor molecular weight{]]. Envir. Sci. & Technol,
1979, 13(9):1134.

{12] Veenstra, J. N., el al, . Seasonal varation in THMs level in an Jowa river water supply(J]. J. AWWA, 1980, 72
(1G): 583.

{13] Rest, C., ¢ al.. The Removal of specific molecular weight fraction of THMFP by Alum coagulation{]]. Proc.
1983 AWWA Ann, Conl. AWWA, 1983,

[14] Oliver, B. G., et al.. Chloroform production from the chlerination of aquatic humic matter: the effect of molecular
weight, environment and season([]]. War Res., 1930, 14(3): 1137

[15] Gjessing, E. T..  Ulrafiltration of aquatic humus{J]. Envir. Sci. & Technol, 1970, 4(5): 437.

[16] Michael, R. C., el al.. Molecular weight distribution, carbexylic acidity and humic substances content of aquatic
vrganic maller Tmplication for removal during waler treatmem[J]. Envir. Sci. & Technal, 1986, 20{10):1026 —1031.

[17] Katascha, A., et al.. Toxocity — directed fractionation of organic in lannery wastewater with regard 1o their molecular
weight and polarity[]]. Water Res., 1998, 32(9): 2583 - 2592.

[18] Malclon, R. L., et al.. Quanttative evaluation of XAD -8 and XAD -4 regins used in landem for removing organic
golutes from water and wastewater[]]. Envir. Sci. Tech., 1992, 18(2): 597 —607.

[19] Amench, L., et al.. Fractionation of DOM from sudace waler using macroporous resins[]]. Wat. Res., 1997, 31
{2): 2987 -1997.

[20] Allard, B., et al.. Humic substances in the squalic and terristial environment{M]. Berlin: Springer ~ Verlag, 1991.

{211 Naoyuki, M., el al.. Fractionation and eharacterization of brown colored components in heal treatment liquor of waste
sludge[T]. Wat. Res., 1996, 30(6): 1361 —1368.

[22] Goppy, R., et al.. Characterizaliou of the dissolved orgauic carbon in landfill leachate — polluted groundwater[J].
Wat. Res., 1998, 32{1): 135- 135

(23] Ex01. AFREHTEIM]L. JtE: BEEF O, 1990

[24] Hopman, R., et al.. The impact of NOM presence on pesticide removal by adsorption: Problems and selution{]].
Water Supply, 1998, 16(1): 497 —509.

[25] XIGES . ACF phflEyigish AR aiE(]). WTRBRMER, 1997,(5). 455 -460.

[26] James, A. N., el al.. Influence of NOM compositica ou NF[J]. 1. AWWA, 1996, B88(3):53 - 66.


http://www.cqvip.com

