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Abstract: Disinfection byproduct ( DBP) prterrsérs during the  wastewater regeneration |processes were separated into hydréphilic
fractmn( HPI) hydrgphobic fraction ( HPO) and transphilic fractmn( TPI) with macroporous resin. DBP precursors in these water
samples were (hdrdcterlzed with fluorescence exutdﬁtﬂlon emassm_p matrix, Fourier transformation infrared and nuclear magnetic
resonance , sand were further tested for their DBP formatlon pot-efftlal( DBPFP) after chlorination. The results indicated that main DBP
prectirsors) in  sewagé® were humic acid and aliphatic hydm( arbons, and were mainly dominated by HPI. Primary treatment
(sedimgntation) could effectively remove hydrophobic humic acid through the mutual exclusion between HPO and water. The removal
of humic acid would lead to the obvious reduction of carbonaceous disinfection byproduct formation potential (C-DBPFP). In addition,
nitrogenous disinfection byproduct formation potential(N-DBPFP) was found to be increased due to the increase of DON/DOC value.
Although secondary treatment( biotreatment) was effective in removing humic acid and aliphatic hydrocarbons, it could produce a large
amount of soluble microbial products( SMP) , which led to the enhancement of HPO percentage. And the accumulation of SMP resulted
in the significant increase of C-DBPFP and N-DBPFP. Humic acid and hydrophobic SMP could be removed by the advanced treatment
(cloth filtration) , leading to the reduction of HPO percentage and the increase of HPI percentage. The decrease of humic acid and
hydrophobic SMP would cause the reduction of C-DBPFP and N-DBPFP in the advanced treatment.

Key words: reclaimed water; disinfection byproduct precursors; hydrophilicity and hydrophobicity; fluorescence excitation emission

matrix; Fourier transformation infrared; nuclear magnetic resonance
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K Milli-Q Zli/K R Ge i &
1.3 AHWRIER K455

SR K A ALY 53 B SE 5 SR - Amberhite
DAX-8,XAD-4 AU [ff#4 i ( Rohm & haas, £ ).
BIG K 15 mL L RA 2 AR A (20 mm X 20
em) RS, S A ATAOK T 06 , 0 25 KA i v
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B 200 mL 2F 38 J5 K FE A G IR VK A
( =80°C ) R IR N I 1R, FEHCHE A BL 28 Vo W T4
PL( -58C) XTI B E. R0 mg /5
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EYETR K, R JH Nexts ) FT-IR DGR Thémod 5
[ )41 000 <00 ém =" 3647 1 W FFT-IR [
JEOl AN 100 mg VT 2 mll SRk L
G A 1L FE7K, HEIA LI 10% 0 1k Sk Ak

BIERE S 703 Yo e SR 13 80003 R L e

=

e KR Y, SR av300 4% R AR IX ( Brukees D
) 47 H-NMR 7
1.5.4 DBPs illiE

THM, . HAN, . CH, HK, il HNM £ MTBE #
BUs , MR ¥ EPASS1. 1 7R H GC 2010 FUFC &
TR DU 4% 1 AOME 35 ( GC-ECD) (53, H
A)HEAT A BT HAA, £ WA AR AL, AR 4
EPA552. 3 J51:% M GC-ECD #4707 . %01
IR HP-5(30 m x 0.32 mm, 1. D. 0.25
pm) .

2 HFREIHE

2.1 DBPs BU{RYFHE IS fL

2.1.1 V5K PR R oK AR L
AETEKEEK AN SR FE (R 1),DOC

ik 218,40 mg-L~". RIS A —E W E A, DTN

$725.29 mg- L~ HAELHLA(TIN) 4 96.52% ,

FEPINH, -NERXAFELE. DON &80, {UHh 0. 88

mg-L™', i 3.48%. SUVA fH ¢ K 0.97
Le(memg) ~" FHXTEAR , 2 B A 06 15 K il K & 4
ZHEKER N, 55 B R Z it Ab P
J& 57Kk 57. 60% A WL 3] 2 BR, DOC H#E /K
218.40 mg-L™'F&~ 92.59 mg-L~". A& WAL
PRSI T 35. 319% MR BLBRAE, DTN H it K (1)
25.29 mg-L™'F&f& K 16.36 mg-L~". Hif TIN( &
FLENH, -N) AR W, NH, -N 2k K 9 23. 90
mg- L~/ % 14. 47 mg-L ™", i DON WA 54, i
HEKIY 0. 88 mg-L ™"/ % 0.97 mg-L™". ¥tk
K SUVA (Bl #E7K 19 0. 97 L+ (m-mg) ~'Wi/b
0,71 L:(m-mg) OZEE A0 A B 5K
DOC i1 DTN 45 2 T KRR, FRUIEE A*/0 Ab
HLEA R (0 B A AL A R DOC it
it 7K 119 92. 59 mg-L™'BE(KZE 16. 14 mg-L~",DOC
B 57.60% N ZE 92.61% . DTN_HH) i ith
HiK B9 16. 36" mg L1 BEAE % 7. 68 ‘mg- k=, Hof,
TIN JBER AR W, il 15.39 gL TR AR 4. 52
mg-L"". SR DON FEI% e 5 B H A g o, ol
0.97 mg-L7 HIZE3. 16 mg L. 45 ML DON/
DOC fE AP Hi A 04 010 1TF 5 A%/0 4k 1)
0.196 22 1 1876 1) FeM1 /L b F st 72 o T i)
e TR g L et o DL
SRVRT 15 /KAE Wy b B O A b A R SMPTTY [l

SUVA #H1/0.71 L-(m-mg) ™" ¥ i & 1.26

L-(m-mg) ~' TTRESE i1 T SMP &4 5% & A1 A

XUl 57 A B4 572 B A U it Ak B[R] B X I K

) DOC F1 DTN 43— i) L BR A8 7. U8 A 8l i 7K

[ DOC FE— 08 /> 2 12,93 mg-L™", 75 /K B % {4

DOC EFRFEE T 94. 08% . I A gt K £ DTN

W B & A0 HKAY 7.68 mg L' FE{KE 5.25

mg-L™. TREAR AR, it B TIN A1 DON ¥4

F1 FARBETEPKRIEREURE
Table 1~ Variation of water parameters during the

wastewater regeneration processes

IKFE bV WL A2/0  UEARUEN:
DOC/mg-L " 218.40  92.59 16. 14 12.93
UV, /cm ™! 2,123 0.653 0.203 0. 146
SUVA/L-(m-mg) ~' 0.97 0.71 1.26 113
DTN/mg-L~" 25.29  16.36 7.68 5.25
NH; -N/mg-L"! 23.90  14.47 0.56 0.23
NO; -N/mg-L~"! 0.09 0.47 3. 60 3.14
NO; -N/mg-L " 0.42 0.45 0.36 0.42
TIN/mg-L " 24. 41 15.39 4.52 3.79
DON/mg-1 ! 0. 88 0.97 3.16 1.46
DON/DOC 0.004  0.010 0. 196 0.113
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ANTR] A BE M A, 4 90 4052 mg-L7' A 316
mg- L~ FEMKZE 3. 79 mg-L ™'l 1.46 mg-L~'. DON/
DOC {EHLM 0. 196 F [ A 0. 113, 32 W1 3k i 3 b X
T DON(SMP) A — & B EF X
2.1.2 ARV SEE K REE

15K FEAE L FEH DBPs R S5 B K MR AR AR
N 2 FroR. A0 i5 KK hET IR EZE UL HPI
JE(61.58% ), HPO J## (35.14% ) , TPI % L
17 3.28% . X—25R53£ 1 P KA SUVA {EAH
W4, SRUTIANTE S  HPT K TPI BT 5 o344 fr
Hahn, 4 9t 61. 58% Fi1 3. 28% B NN = 67.39% FlI

5.10% , Ifii HPO Jr /5 b f8] & B¢ 2 27.50% , 3% B
HPO I HA 57K BAHHER (P BRI R, 5025 5 il 1
DU BB T 20 2508 SBIE A°/0 AhB
J& , HPT KM FE /b % 49. 93% | 1fif HPO i 14 hn &
43.04% , TP /NIEHETNZE 7. 03% . 1] HPI B4 5
et A i 7R 2B, R AT RE = A T B BRI R
SMPY . 22 uE AT IEM AL F S | HPO Y8/ 37. 84% ,
HPI 1 TPL T (7 L A5 B A7 35, 4351 ok 51.75% Fi
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Fig. 1

3D-EEM spectra of water samples from wastewater regeneration processes
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