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Abgract : The secondary efluent from a municipal savage trestment plant was fractionated into three parts: the disolved, the near-colloida
and the sugended. The variaion of each conpostion was invegtigated individudly during winter , ring and summer. The fractionation sudy
reveded that the disolved COD and DOC accounted for 78.2%86.5% o totd OOD and 82.6 %86.6 % of TOC, regectivdy. The
nolecuar weight digtribution (MWD) of the secondary efluent indicated that the organicswith nolecular weight (MW) < 1 000 acoounted for
56.3 % 62. 8 % o totd organics. The organic conponents condituted 75. 54 % 89. 93 % o the mixture of sugpended and near- colloidd matter.

The sze didribution of the particles showed that the particles rangng from 2. 00 to 6. 84 m condituted nore than 80 % of the totd particles.

The secondary €ffluent was rdatively poor biodegradable with only 0. 195-0. 283 of BODs/Q0D ratio and 0. 156-0. 26 of BDOC/DOC raio. The
QC/MS andys's detected 43 and 26 kindsdf compoundsin disolved and in sugpended forms, regectively , and nos of them are bio-refractory
acoording to the functiona groupsd the chemicas. Biodegradahility of the secondary efluent should be enhanced for improving the sequentid
biochemicd removd dficiency for the organic metter.
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mg-L ';pH, 6.8 7.9. 270 ; :320
: (Swpem 40 5mn;5 /mn 200 5mn;
Qmp. , UA) Sop-pak Cg (Waters 20 /min 280 5min.
Q@m. , UKA) ; ac/MS , SPE
(Sirred Ultrdiltration Cell , Milli. Gorp. , USA ( 35L),
1000 3000 5000 10000 100 000) ; 1nm, ,
, Qc/MS
70
1.2 ,0.45um 1nm,
’ [1]
; 0.45um (BDOC) 5 d.
’ 2
0.45U m ,
_ 2.1 QD  TOC
Q0D NH,/-N NO;-N NO;-N TP
( ) 3
. (DOC) (TN) (CoD)

Shimadzu TOG-5000 analyzer ~ Shimedzu TN-5000 : 1. 3 QoD
analyzer : (9 TOC Shimadzur oD 78.17 % 83.02%
SIV-5000A lid Sarple Gombugtion  Unit ToC  86.54 %( : ) QoD
analyzer ; 17.02% 14.13% 10.11 %, QoD

: Liqud Patide  4-8%. . -
Qounting Sygem (Royco 9703, HIAC comp. , USA) } ;

; 15% 25%°7. QoD

(QC/MS, 6890/5973N , Adlent @. , ; ,
USRA) ; : 2 nm/min; ,
:HP5 (60 mx0.32 mm I.D. , 0.25um) ;
1
Table 1 Didributions of GOD in dislved, near-colloidd and SSformsin secondary efluent
2006-01-04 2006-01-15 2006-04-02 2006-04-15 2006-08-03  2006-08-15
/mg-L "t [% fmg-L "t [ % [l "t [ %
51.9 78.17 48.34 83.02 52.41 86.54
11.3 17.02 8.23 14.13 6.12 10.11
3.19 4.8 1. 66 2.85 2.03 3.35
oD 66. 39 100 58.23 100 60. 56 100
2 3 , ,
TOC . 3
TOC 9.38 12.18mg L’ ,
, TOC 2.2
TOC 82.59% 85.70%  86.57 %, ,
QoD , 15% 20 %(
TOC BDOC 0.95 1.85mg-L* 1).

,extraccdlular poly
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subgances, EPs)

2

75.54% 89.93 %.

TOC

Table 2 TOC digributionsin disolved, near-colloida and SSforms in secondary efluent

2006-01-04 2006-01-15

2006-04-02  2006-04-15

2006-08-03  2006-08-15

fmo- Lt [% [l [% fmol " [%
TOC 10.06 82.59 9.23 85.70 8.12 86.57
TOC 181 14. 86 1.26 11.70 1.07 11.41
TOC 0.31 2.55 0.28 2.60 0.19 2.03
TOC 12.18 100 10.77 100 9.38 100
3
Table 3 Ratio of organic and inorganic conponents in the mixture of sugppended lid and near-colloidd metter
[l "t [% fmoL "t [%
2005-12-08 13.04 82.52 2.86 17.48
2006-08-01 8.68 75.54 3.81 24. 46
2007-05-09 9.21 89. 93 1.02 10.07
= = 100
Aly(SOq); TREH]
( ) 80~ m15mgL!
o 045 -L7!
, 1 2 1 , Lol mg
80 % ( ) & ol
B
2.00 6.84um . ,
1 0 ARSI 529, .19, 9 _ o) ‘; b Q o
, 8.75 29.91um , - - ﬂs PR 5“: 6P AN 'L,L ,f,q,b%m SR
A A %“r\‘f 9% 0*@'3 ey 'V:,
<684|Jm < \b‘\‘brf;qﬁnﬁa% (9%
AL PV Fl/pm
30 %. -
2 - -
30
25 H Fg.2 Renovd dficiency of SS between different particle-
g 20 H gze ranges by coagul ation- sedi ment-filtration process
R 154
]
= 10 H
ol 1
0 [ T = T P P S T J (M) ,
50 '15\ x‘b '55 24 82,8099, 0 9% 200 I 50
Q ;L‘, ’l?f\ ‘f)b‘f q’k ;f\\qf b‘,\‘%;f’q,m\;b%s,&?vb%, 3 y Mr < 1 000
27 " '\ \‘bq’qﬁ qﬁqnj‘b ‘bq({l»s
56.3% 62.1% 62.8%;1000< M, <3000
*’\ilﬁm@/um
11.2% 9.96% 11.9 %.
1 60% 70%
Fg.1 Paticle 9ze digribution of secondary fluent 1000 3000
[3.4]
2.3 2.4
DOC 40% 60%) , UV,
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Fig.3 Molecular weight digtribution of organics in ssoondary effluert VA (L.8) ,Evdd ™ ,UVA
4 SUVA
Teble 4 SUVA characterigics of the organics in different nolecuar weight ranges
UWass/m™* DOC/mg- L~ * SUVA/
x 1000 /m* [% gL -t [ % L (mgm "
<1 11.6 62.7 6.284 58.36 18
1 3 16 8.65 1.247 11.18 1.3
3 5 0.4 2.16 1.015 9.1 0.4
5 10 2.7 14. 59 0.828 7.43 3.3
10 100 16 8.65 0.775 6.95 2.1
>100 0.6 3.24 1.021 9.16 0.6
Origina ¥ 18.5 100 11.15 100 1.7
1) 0.454m
) . ,M; <1000
M, >1000 . . 5 , BDOC
2.5 DOC 15.5% 26% , BODs/C0OD
0.195 0.283 X ,
6]
5 BDOC  BODs/COD
Table 5 Biodegradahility of the secondary fluent indicated with BDOC and BODs/G0OD
BDOC/mg-L ~* DOC/mg-L "~ ! BDOC/DOC BODs/mg-L "~ * ooD/mg-L "t BODs/Q0D

2006-01-04 2006-01-11 1.56 10.06 0.155 10.11 51.9 0.195
2006-04-02 20060415 1.87 9.23 0.203 13. 67 48.34 0.283
2006-08-03 2006-08-15 2.12 8.12 0.261 13.55 52.41 0.259

BDOC ( 6) 6 BDOC BDOC Y
BDOC , Teble 6 Rercertage o BDOC in different M, ranges acoourting from totd BDOC
1000, M, >1000 , PR
%1000 BDOC/my-L ~* [%
I <1 1.58 83.68

M, <1000 M, >1000 , 13 0.185 10

3 5 0.10 6.3
; , >5 0 0

1) BDOC: 1.85 mg-L ~*
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2.6 13 23 min
ac/MS 34 50 min. ,
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Fg.4 Totd iron current (TIC) chromatograms of the organics in disolved and sugpended solid forms

7 TOC 82.59% 86.57 %;
Table 7 Sructurd characterigics of the compoundsin 75.54% 89.93%:
dsolved and SSform of secondary fluent 80 % 2.00 6.84um
(2 ,BODs /COD
/ [ % / /% 0.195 0.283,BDOC DOC 15.6% 26 %.
12 27.9 4 15.4 a/MS
2 4.7 6 2.1 '
14 2.6 2 7.7 ( )
7 16.3 3 1.5 58% 35 %.
2 4.7 7 26.9
3 7.0 2 7.7 ’ )
8 18.6 5 19.2 (3 ,
— 43 ( ) 26 ( ) — , )
3 :
(705013) ,
(1) , QoD QoD
78.17% 86.54%, QoD 10. 11 %

17.02 %, QoD 4.8%; TOC [1] , ) [M].
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