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Comparison of Organic Matters Removal Efficiency between Conventional and Advanced
Treatment Processes for Yangtze River Raw Water in Nanjing
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Abstract Organic matter removal efficiencies of conventional water treatment process and advanced water treatment process for
Nanjing raw water in Yangtze River was introduced. Removal efficiencies of CODy,, UV,y, DOC and BDOC of conventional water
treatment process, biological enhanced activated (BEA) process and biological activated carbon (BAC) of the original data process are
about 30 %, 34 %, 52 %; 41 %, 48 %, 50 %; 27 %, 37 %, 40 %o; 25 %, 74 %, 82 %, respectively. In advanced water treatment pro—
cess, chlorobenzene compounds are removed obviously. In conventional water process, organic matters whose molecular weights (MW)
is larger than 5 kDa are removed obviously. Organic matters whose MW is less than 1 kDa contained a large portion of dissolved or—
ganic cartbon (DOC) in the Nanjing raw water of Yangtze River, and furthermore in BEA process and BAC process removal rate of
which are more than 25 % and 30 %, respectively. In BAC process, organic matters of various MW are removed effectively.

Keywords conventional treatment process enhanced filtration process biological activated carbon (BAC) process dis—

solved organic matter (DOM) chlorobenzene compounds molecular weight distribution (MWD)
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Fig.1  Process Diagram of Experiment
2 500 mm. o
250 mm. 400 mm. 1.2
1 000 mm, Q=1 m’/h,
BEAF Qrmle-s m3/ho N N
2 500 mm. 250 mm. . 5
400 mm. 350 mm. .
650 mm, 1 m*/h.
° 20 min,
BACF 1 m¥h.04 mnvs, v=8 m’h
2 500 mm. 250 mm. g =8 L/s'm? 5 min
400 mm. 1 000 mm, g =15 L/s-m? 10 min,
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EBCT = BDOC
10 min g =6 L/s-m? 0.45 pm
5 min q =15 L/s-m’
10 min, EBCT= 20 C 10d
13.5 min g =5L/s'm’ DOC BDOC.
5 min q =12 L/s*m* o
15 min, 0.45 pm
1.3 boC 100.10.5.1.0.5 kDa
. DOC,
1. Amicon
] 8200
Tab.l Water Quality Indexes of Raw Water 160 mL, 053 MPa.
SPE N o1, GB
/C 4.5~30 pH 7.74~8.06 57502006 "o
/NTU 14.0~258 CODy/ mg-L™ 1.2~3.8 2
NH;-N/ mg-L* 0.02~1.18 DO/ mg-L™ 5.6~9.7
2.1
1.4 CODy,
CODy,UV,5,.DOC.BDOC. UV,,.DOC  BDOC 2,
2 COD,,.UV,5,.DOC  BDOC
Tab.2  Removal Efficiency of CODy,, UV, DOC and BDOC in Different Process Units
BEAF BACF BAC
/mgl? / mgL? / mg-L /% / mg-L? /% / mg-L? /%
CODy;, 1.78 1.6 1.25 30 1.18 34 0.86 52
UVosy 0.042 0.025 0.025 41 0.022 48 0.021 50
DOC 2.162 1.582 1.361 27 1.361 37 1.306 40
BDOC 0.627 0.469 0.161 25 0.161 74 0.113 82
COD 30 % 0.021 ¢m™ 0.025 c¢cm™
CODy, 1.5 mg/L o 254 nm
CODy,
1.18  0.86 mg/L 34 % UV,
52 %,
UV, °
DOC  BDOC
o 27 % 25 % DOC  BDOC
UVas
UV, 0.022 DOC
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BDOC 1,2,4- N
BDOC
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5 5 1,2,4-
2.2
R 1,2,4-
EPA 2 2.3
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3

Fig.2 1,2.4-trichlorobenzene Concentration in Different Process Units . o o .
Fig.3 MW Distribution of Organics in Effluent of Different Processes

3
Tab.3 MW Distribution of Organics in Raw Water and Effluent of Different Prolesses

DOC DOC BEAF DOC BACF DOC

/kDa
/ mg- L /% / mg-L”! /% / mg-L* /% / mg-L" /%
<0.5 0.261 12 0.252 14 0.159 10 0.129 10
0.5~1 0.772 36 0.720 40 0.577 37 0.567 44
1~5 0.573 27 0.526 29 0.528 34 0.434 33
5~10 0.299 14 0.218 12 0.199 13 0.059 5
10~100 0.077 4 0.042 2 0.053 3 0.071 5
>100 0.156 7 0.050 3 0.057 4 0.043 3




Vol. 31, No. 2, 2012

1~5 kDa 1~5 kDa
27 % . 1 Da 48 % 8 %
o 24 %,
0. 5 kDa 5~10 kDa
4 % ° 27 % °
6 %-. 80 %-
39% 50 %, BAC
10 kDa
° 68 %
0.5~1 kDa
6.7 % o o
26 %,
4
Tab.4 Removal Efficiency of Organic Matters with Different MW
BEAF BACF BAC
/kDa / mg- 1" / mg- 1" /% / mg-1" /% / mg- 1" /%
<0.5 0.261 0.252 4 0.159 39 0.129 50
0.5~1 0.772 0.720 0.577 25 0.567 27
1~5 0573 0.526 8 0.528 8 0.434 2
5~10 0.299 0.218 27 0.199 34 0.059 80
10~100 0.077 0.042 45 0.053 32 0.071 8
>100 0.156 0.050 68 0.057 63 0.043 73
5 kDa o
5 kDa
1 kDa o N N
35 %
>10 kDa
13
° o SMP
1 kDa
25 % 10 kDa 10~100 kDa
° o BAC
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1 CODy,.UV,5,.DOC BDOC
30 %41 %.27 % 25 %,
o 34% 52 %.
48 % 50 %37 % 40 % T4 % 82 %,
2 N
1,2,4-
8.0 %.36.7 %.40.9 %,
3
1 kDa 5 5 kDa
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