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Effect of Chlorination on the Structure of Dissolved Organic Matters in Secondary

Effluent
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Abstract: Dissolved organic matter in the secondary effluent from the W wastewater treatment plant ( Harbin) was fractionated using XAD resins
into five fractions: hydrophobic acid (HPO-A), hydrophobic neutral (HPO-ND, transphilic acid (TPI-A), transphilic neutral (TPI-N) and
hydrophilic fraction CHPI) . The distribution, trihalomethane formation potential (THMFP), UV-Vis and FTIR spectra of organic fractions in
the secondary effluent were examined. XAD fractionation results showed that HPO-A and HPI dominated in the secondary effluent, collectively
accounting for about 70.8% . HPO-A was the main precursors for THMFP following chlorination. HPO-A had the highest specific THMFP
(STHMFP) and averaged 232.9 pig/mg. The STHMFP of HPO-N, TPI-A, TPI-N and HPI ranged from 100 pg/mg to 125 pig/mg. Chlorination
resulted in increased UV-Vis absorbance for TPI-N and decreased UV-Vis absorbance for HPO-A, HPO-N, TPI-A and HPI. After
chlorination, O—H, C==C and aromatic ring were found to decrease while C—0 was observed to increase for HPO-A, HPO-N, TPI-A and
TPI-N. In addition, C==0 and C—Cl were found to occur as by-products from the chlorination reaction.
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Table 1 ~ Water quality data for WWTP secondary effluent( n =20) TPI-A<——
ZH Bl ZH il
pH 7.8+0.1 || UV-254/m™! 16.3+0.7 XAD-4#% fi5H
TOC/mgeL="  19.68+1.3 | ZH(LL N )/mgeL=" 12.0x1.5
DOC/mg°L~"  14.08+0.9 | & f/mgL"! 3.3+0.2
0.1mol/L I—) TPI-N
NaOH¥

1.2 WKk
1.2.1 @A S G0y 5

283 0.45 pm P B8 S /K REAK UCE i AR 1k
f*) XAD-8 1 XAD-4 #4 G 4T . 4% e DOM 7t A [F] B Jig
TR B AR 1 L 90 O i 7K P A LR Chydrophobic
acid,  HPO-AD~ i /K P 4 ¥ A HL 4 Chydrophobic
neutral, HPO-N) i I8 5% /K P A MR Curansphilic acid,
TPI-A) i 2% /K M o 1% 7 HL 4 Crransphilic neutral,
TPI-N) H155E /K P WL Chydrophilic fraction, HPID %%
5300 Koy At i 1 B, BRI SC
BRL7, 8IPTik .
1.2.2 = A A e
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=R R IR R K R BRI v A RO - T B I
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(Milli-Q water) FRE . U 100 mL 7K A, TN B 11 3% 55
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7.0 0. 1. FZKFEHF A NaClO ¥, 0 & 4% 2 10
[clL1=3x[DOCT +7.5x [NH; 13557 )5 %
TKFEIBN 20.0°C + 0. 5°C I AL BG4, fEREE 5%
PR, JTBCE 120 h. 120 h i F G ACHR 18 4 24 1 s
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fit(MTBE) F1 10 g Na, SO, , I Z4 & % H %2 Na,S0, 4>
T AR LS S AP AR 2 2 S R R S A
1 pL A7 HUAHE NSO s AT I 5
1.2.3  Z5h-n] WIRBOGE

K PI oy 25 1) & A LA F s Ak 3 B &2 DoC
N 1 mg/L, W 7KRE pH N 7 +0.1, 285 1% 2 U
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Fig.1 Schematic diagram of the procedure for DOM fractionation
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FITPLIN (198 R A% i HEAT 204 41, 43 3 0 [ 4
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1.3 R

DOC K H Shimadzu TOC-V o L5 HLEK 23 BT X
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pg/mg, L T Al 4 R HLZL 53 . 10 HPO-NA TPI-A-
TPI-N 1 HPI ] STHMFP 2 5 AN K, /1 100 ~ 125
pg/mg 2 18], Ho v HPI ¥ STHMFP 5 X, & 106.4
pg/mg . IX — S 25 FEFIHT N 1) 4518 — B HPO-A /&
AR R ) B HLAL Y . Singer' O R HIAE H AR
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fi A5 AL 5 .

F2 AFEHHLESH STHVFP F1 SUVA"
Table 2 STHMFP and SUVA values for DOM fractions
HHLA G

STHMFP/pg® mg ™" SUVA/L*(m*mg) ~!

HPO-A 232.9 3.0
HPO-N 124.4 4.2
TPI-A 125.4 1.6
TPI-N 132.3 1.8
HPI 106.4 0.9

1) SUVA = UV-254 x 100/DOC

FEIX 5 Bl AT HLAL 7 s HPO-A 1 7% & B =
(43.5%), . STHMFP 1 55 15y J& - g Ab 2 H 7K i 54
(=R I ae SN e o B TR N7/ D T T = | o
STHMFP 2R B A%, (2 il T &% & 8w (27.3%),
THMFP 124 K . HPO-N+ TPI-A A1 TPI-N i T % 1=
STHMFP 354K, THMFP 1.
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Fig.2  Distribution of DOM fractions in the WWTP secondary effluent
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Fig.3 UV-Vis spectra of DOM fractions
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TPI-N " [ 75 58 &, 1 /5 HPO-A A1 TPI-A Hr (1) 75
AR A IE#H 2 R O—H R (3 400 em ™!
BT D 2K PR IR I (1 600 em ™5 1580 em™' A1 500
em™ DA ¢=C B3 100 ~ 3000 em™'5 1670 ~
1600 em™" ). KM CG=C & HPO-A " [ &
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Fig.4 Differential UV-Vis spectra of DOM fractions
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Fig.5 IR spectra of isolated fractions
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Table 3 Summarized IR results of isolated fractions

LSRN I AR

el o™ e HPO-A  TPI-A HPO-N  TPI-N Jemtes

3650 ~ 3 200 0—H WY Wb Wb /b WKW ST IR K 18 B R

3100 ~ 3 000 =C , A ks> Wb Wb b BN 78 5 N L NS NS

3000 ~ 2 800 C—H e Mz b7 L7 kike e

1800 ~ 1670 =0 A Ak A A NEWRER 5 5 18 B IR I A7 1R B AR IR

1670 ~ 1 600 c—C Ry x> I EEN AR

1600, 1580, 1500 IR ks> R Wb HEES BN 78 5 NN NS

1300 ~ 1000 c—0 S~ Wz Wz Wz WK A EIRIR 5 B IR R IR R IR R LR
800 ~ 600 c—Cl A ik A, Ak A ik HARIMERA G
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C=C, (H# A% K. ¢—H {F HPO-N. TPI-A Fl
TPI-NFHAH XS & & (1) 3G n Ak % W2, M HAE HPO-A
AR AN 2 . C—0 7E HPO-A.TPI-A 1 TPI-N
(AR B 88 =, 1T E HPO-N 1 ) AR 6 75 f A
5 HPO-A. TPI-A #1 TPI-N #H Lt, HPO-N ' ¢—Cl 1]
TR X UL, HPO-AHPO-N.TPI-A F1 TPI-N iX
4 TPl oy, —B 4y C =CAE A Sk O N IR v e
B, —# 7 c=CcAZ 5 @A XV . HPO-A Al HPO-N
o, — B R I S A RN S M Re T —
RIS 5 E AN M AE TPI-A T TPLN H, 43
IR IR 2 5 & A0 OV HPO-A 5 &R N I A= I i
DT B2 | W S8 A /b 5 ) T AX kS T HPO-N- TPI-A
AUTPLIN 5 505 N Bk A2 i 3R W i o, 38 A2 AT
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W AN A2 DL HETY "B T C=C R 2R3 5 & F BFIm
PO i s Bl WL, A RO S TPI-N H1 ()
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C=0JF AW W LL HoAh 3 Fh2H 5> 2, {1 TPI-N H 5 Fh-
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S SN 5 e 2 B £ [ Can—OH—Cl %) 3% 21 4
Gl L A5 3 AR WO 8 o e

3 it
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Z A= AR IEE R
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