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Characteristics and constituent of dissolved organics in drinking
water advanced treatment process
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Abstract: Recently, water source pollution has become serious. Many kinds of organics have been detected
in drinking water with higher concentration, and the water quality safety reduced greatly. In order to
enhance the removal rate of dissolved organics in water sources, the pilot experiment containing the
conventional treatment as well as the ozone and biological activated carbon filter (BACF) was reported in
this paper. Taking the raw water from the Huangpu River as the sample, the characteristics and
constituents of dissolved organics in the process were investigated. Results showed that the majority of
organics were those with low molecular weight (MW) in the raw water, the percentage of low MW (<
3000) organics reached 55.9%.In the combined treatment process, the conventional unit removed the
organics with high MW (>>10000) effectively, and the removal rate was up to 61.1%, while only 7. 9%
removal rate for low MW (<C3000).

organics into low MW organics to enhance the performance of BACF, and the removal rate of organics with

The function of ozone oxidation was to modify the refractory

MW <3000 reached 28. 9% wia BACF. The majority of trace organics were removed by the coordination of

ozone and BACF, the types of trace organics reduced from 77 to 30, and the concentration decreased 67. 4 %.
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The trihalomethane formation potential (THMFP) was removed effectively, and the removal rate reached

73.7%.
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Flow chart of experimental process
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Table 1 Water quality of Huangpu River during experimental course
Hemn Temperature  Turbidity o UVas CODu, DOC NH/ -N NO; -N
/C /NTU Jem™! /mg+ L /mg e+ L~ /mg+L"! /mge+L!
max/min 27.5/4.0 127/20 7.7/7.1  0.193/0.143 9.0/4.6 7.29/5. 64 2.5/0.2 6.4/1.3
average 16.2 44 7.4 0.159 6.5 6. 88 1.72 3.2
1.2 XWHWHZE 35
L21 ARHrTEIFRRAME AIWST < s
LAY I SR R UE I B ) A P 43 k1 8 a5t M
G I A K R T A K RE Y A L R
(TOC). KKEZ 0.45 pm [fg CF/C fL g B 3o 5 15f
MAFAKEER TOC 5, B DOC K. 2R J5 43 38 i § LU
4y F &~ 100000, 10000, 3000, 1000, 500 & sp |—|
(R B AR, I i W TOC A, FH 22 bl vk 15 3 " =100 T00—10 10—3 3—1 1—05 <05

KFER ALY o3 F o AT X ], FEE B A Ami-
con 2y H) [ &SN B £ 8200 I IE AR . YM Al
FRYNEUE L S By HE TOC-Vesy B4 BT AL
1.2.2 #EAMNY GCMS A E  KFEL0.45 ym
By CF/C y& 5 i 3k, K A Finnigan Voyager B 5-
FRWEHLEAT I 2 . 5% AT S DB-5 Ay 95 B 40 45 AT
(30 m>0.25 mm, 0.25 pm), FIHRAER: 60°CfH
¥ 2 min, Pl 10°C « min ' i3 K TR & 280°C,
PA¥F 2 min, AL E R 250°C, #EAEE 1.0 pl,
P A . ET R, B FRER A 70 eV, JHIR
200°C, ARUEMAE Ny NIST .
1.2.3 K& W ZRTIRARFZNE %%%
FE bR UE 7 07 ¥ DOC = ClL, (&) M1
R R S TR AN VS AR N 2K R %W&%ﬁ@/ﬁ{&ﬂ
W pHAEZE 7.040. 2, 25 CHHER AT 58 2 [ 7
do BRGNS BR R AR S IE e AE R
=AM B, A S

2 HBREAN

2.1 BHYHFESHSEREE
2.1.1 Ao //\71? B VL5 K TOC #e

BEoh 8.10~11.52 mg ¥i"]j~j9]6 mg °
L', DOC ¥} 5.64~7.29 mg - s ¥R
6.88mg+ L', 5 TOC i 7545& ?&{ﬁmﬁﬂ(
R ML T o A DU 2. JROK 4 7 i N

F 3000 WA B o5 S fREA B 55. 9%, H
H1 4y 1000~ 3000 B A HLY) I o el K. o
S REAE LI 26.5%

2.1.2 BBAUMNARE ST 2 XA MY kL

molecular weight ranges <10~

P2 L B AU i A L 43 F S A
Fig. 2 Molecular weight distribution of DOC
in Huangpu River
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2 FRLICXT AN TR 43 T 22 X B8] DOC 1 2% B 84 RE WL
Bl 4, ZGH DOC B RLBREEF 49%, Hs T
<3000 (1) DOC B H 28. 9%, X T\ L
JEK s H R IG H K R 5 >>3000 B9 DOC 25 Fr
FN53.3%. 4y FE < 3000 By DOC 2R AL N
7.9% .. MHXFTE M EBICH K, R EYIE TR
A B IR E AL B IT Y K 43 5= << 3000 1) DOC
WEH 2.7 mg - L', KBRER 22.9%, HF
H>>3000 i) DOC ¥ JEH 0.77 mg « L', EHKR

K A5V, HIKA LA EOHLE K b & iR IX
(] A ML 2 07 i B AOR . i & T B A
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Fig. 3 Variations of DOC at different molecular weight ranges
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Fig. 4 Removal rates of DOC at different molecular

weight ranges
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5 0.9% ., 4y T & X [E 7E << 500, 1000 ~ 3000 HY
DOC ¥ B S i b o 540 B A 98 A0 1R AN £
e, FEH MR, 774 - OH Bl 38 IE LRy
TRAIY ERIRY . 2@ I N+
WAV, & TS S YT R TR A AL
Yy LB GE. BT, HA T RAEWN FEEEM
AR RBRA Y, WS A P R A b .

A= Wy i PE B BT 3 F £ <C10000 PLTF 9 A L

WA R EBRRRE. Hd k75 <3000 By DOC
EBRFRN 28.9% . AW IE P 32 B A % B R AR
YR i U ) R 2 s . b gy 7 Dy 1000~
10000 A ALY 258 o W VEF LBk, o Fit <
1000 (4 YL 5 B30 5 A W A VR R 5B . )
Hb o WIS A S B K 4 F 8 > 10000 [ DOC
WRESE N 2 TS P R BB TR P e A T A
Bt 20 K 3 AR

2.2 BEIZHRATIHMEFE VYA XYM

Shy BT 4 1] b A3 BT A AT AE AL B R Y A AL
PR o3 B B VL R K B A% B TT KK BE AT A
JRBEAL A BT HE— B DS A ML T2 i A
R L BRAEME . BRI 2,

BOMVL R K Sk 77 M ML, BV R
27.11 pg« L', FE MK, BRI, M. B
FAHIRI BRI IRIF WA RN T HIGERA
LY. A B F & — BAE 1000 LR,
1.1,2,2- P05 S HE R 1,3- 585 USEPA {1/ i
Y, WRBESE RN 0. 34 pge LU FI0. 058 pgeL ',

TREE. UUVE . W UEdLG iy BLAL BB 5T /K A
37 PR A N . JEAK Y 54 FlCE HLY R Bk
o WA REE AR RSy E OR T 500
AP, ERIE R =T 14 Fa Y. T2
SRR BERESS . FRBAMIFRREHIY . HM
oK PR AN K 2 R EILE K A
M. HTAENN GRS, HEaEaimn
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Table 2 Result of trace organics at each unit via GC-MS

Type of Raw water Effluent of sand filter Effluent of ozone reactor Effluent of BACF Effluent of chlorination
organisms  Composition Concentration Composition Concentration Composition Concentration Composition Concentration Composition Concentration
/pge L1 Jpg e L1 [pge L1 /pg e L1 Jpg+ L71
alcohol 5 6.71 2 0. 44 4 2.65 2 1.71 2 3.49
ketones 9 2.15 2 0.78 4 0.88 3 0.35 1 0.16
esters 11 3. 56 6 13.25 5 4,44 4 1. 32 1 0.19
ethers 3 0.75 1 0.41 3 0.33 2 0.10 1 0.11
amine 18 6.01 15 13.15 6 3.51 6 0.99 7 1. 54
nitriles 3 0.81 3 0.12 1 0.12 2 1.32
phenols 3 0.35 — — 2 0.01 5 2.16 2 0.15
arenes 6 1. 30 2 3 3 2.23 2 1.58 2 0.55
halohydrocarbon 1 0. 34 2 0. 60 2 0.29 1 0. 06 8 23.25
nitrobenzene 4 2.23 2 3.65 6 1.24 1 0. 06
heterocycle 10 1. 57 3 1.78 7 1.33 1 0.09 2 0.27
alkane 2 0. 82 1 4.91 2 0.19 2 0. 20 — —
others 2 0.51 1 0.76 2 0.31 1 0.17 1 0.05
total 7 27.11 37 42.73 49 17.52 30 8.85 30 31. 14
Note: “—"” represents that organic substance was undetected.

VIS Z5e 55 2 B USEPA fRSeEHITS ey, WE R
0.336 pg e« L "H10.257 pg e L1,

= A I N 7 O SO N o R e o
)« OHE TR FRA VY, iRm0y
N EANLY) . LIRS 22 BAC Boony KRRk
AE. RAEFITH KR L 49 FRGE ALY, 5
FLERICAI LG . G0 12 R A ALY . FE N i
BUNWBERIS . MEREY . REPIT KM EA
LY EREE N 17.52 pg« L', 5 E—8Bout L
i T 40.6%,

AR WS e BT S KR HY 30 B E A L
SMMEEER 8.85 pg o LY, 5 B —Hn /K AH
449,60, KA IR 2 o8 REUS A,
I T A P OB R E T, B ™ A 1 TR
KA, W5 HFIR, RHHEE, Wiz LITH
K4y F B =>10000 ) DOC ¥ B 1 . i << 10000
11 DOC ¥ BE B

S FE B KRR 30 FhiE ALY . Bk
BEH 3114 pg» LY, 5 E—STAI N T 2.5
i BTG PLY 2 i R SE . SRS
BERIY) . Hh R, &/ IR, R
fii 1.4-Z 5Kk USEPA e Hivs Je ¥y, W
Iy 2047, 9.98, 10.25, 0.029 pg e L',

A, mR 2 WA LES . FALAERITTS R
S AT TR A BR T B A AN R A L
)2 bR AR A D RE B AME . BEA AL L BRK h & 2K

WA . UHE /N T REA IS DAL
B BEAS T I SRR =0k . RGP A AL
Yy E RS LRI T S R A BT A BR
2.3 ZSHRRERBHEBRYE

AN B E R R RN R LN ARG T, R
3 SO I 7K H 7 A 4% ol = G e ) e KR
W7 NS AT RERE ALl S A e A ML R, 1=
AR BRI RTARY . RGP = S b A S L bRk
R 3,

RI BERR-ZSHARENBERYR
Table 3 Removal of THEMPs at different units in process

Sampling location THMEP/ug « L' Removal rate/ %

raw water 472.91

effluent of sand filter 211. 89 55.2
effluent of ozone reactor 169. 52 64.2
effluent of BACF 124. 54 73.7

B VT L D K B A B I R s v A
AP AR 472,91 pg o LY, WHLBRITE
BR T8 RaFaay. &AW bidm#HERE
211.89 pg e L', EBRHR N 55.2%, RAWfH=
SAH I FT A — 2 ) R RN 1 R e T S Ak T
IR, R S E WA A L BR R BT 64. 2%,
EYTE R — 22 R T KRN FRAY
SEW R LR RRE R 737, REA. E
Wil e ok 20 =@ P e A AR B T B 25
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(1) B LK A L A4y T 5 /N F 3000
AN 3. 5 RIE ALY 55.9% ., K
W 7T MR A LY RO S B2, BER
DL B il He R 8 Sty A ORI 05 B RSB WL

(2) WHALPERRIT, R AW MR R
AL LR LA TR EAME . F R BT X
T8 >10000 A HLY L BRBCR BT, DOC % BR
RN 61.1%. 4 FH <3000 1y DOC % B RAL N
7.9%, BLAR AT F B ME R A ALY & A b
A Wi PR ¢ R H K 43 F 5 <C3000 ) DOC % R %
K] 28.9%,

(3) TRANY EZR LA WIS MR IT
BRI A BT K R O A AL R
30 Ffr, BRI 5 O VLR K AR L REAIG 67. 4%, &
b1 B Ja K 30 R HLYD . T kAR R
R WA Y. Hoh 4 Fi o USEPA e 2
il V5 4L

(4) B BAL B A E T = G e AR R L B R
k#) 55.2%, WMRE. AWEHE KA, A
il =G Be e R R BRI E 73,700, LA
TR e 2065 % T 3 B A R A AR I A .
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