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Removal Hficiency and Mechanism o Aqueous Humic Acids by Activated Sudge

Process

FANG Fang, LIU Quo-giang, GQJO Jinrong, LIU Zhi-ping, CHEN Peng

(Key Eoco- Environment of Laboratory of Three Gorges Resenwoir Region Minigry of Education, Chongging Univerdty , Chongging 400045 ,
Ching)

Abgtract : The rermova dficiency o aqueous humic acids by a snge-sage activated dudge process and a two- sage activated dudge processwas
dudied usng synthetic wadewaer , and the renova mechani am was explored by teding the e ement conposdtion of the dudge, relative content
o humic acids in dudge, dudge activity and the nolecular weight digribution of humic acids in irfluent and dfluent. In the snge dage
activated dudge process, the remova dficiency of aqueous humic acids was keeping between 67 %84 %, decreas ng with the enhancement of
humic acids content in the irfluent, and the different content of humic acids in the irfluent woud ot efect the renovad dficiency of
biodegradable organic metter. In the two- gage activated dudge process, the remmovd dficiency of humic acids in the firg dage was 71. 3 %,
better than that (60. 1 %) in second gage, and the remova dficiency of larger nolecular humic acids was better than the smaller. Mechanism
gudy indicated that humic acids was very difficult to be used by microorganiam as carbon urce, and renoved by excess dudge discharge
through adsorbed by activated dudge.
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, QoD ), (o DN
:100 mg/L ( ) =182.0 mg/L (COD Was 1
1 COD UV,
Table1 QOD and UV, vdue d humic acids ol ution with different concentration
gt
1.0 5.0 10.0 25.0 50.0 75.0 100.0
oD /mgrL -t 1.8 9.1 18.2 45.5 91.0 136.5 182.0
UV 0.045 0.223 0.453 1.149 2.289 3.235 3.527
0 500 750 100 mgl 1 2 ,
QoD UV , oD 3,
: 1.1.2 : 14 ,
= 39.667x - 0.1289 (R’ = 1) (1) QoD
=41.64x - 0.9609 (R =0.9984) (2 1 1 2
= 47.238x - 4.5374 (R = 0.9745 (3) , 14
Y aob X UV, 1 2 SOUR
0 50 mgl 3 cob  Y/mgL-?
W, ’ | Table 3 G)Dm.rrpositiond irfluert_iln the two- Sage
adtivated dudge/mg- L
W, (1)
1 2
oD , UV,
oD 1770 1770 1770 0
23 coD 0 300 57° 300
1.1.2
coD 1770 1860 1827 300
) 1 2/3 2
BR , 5 4.5L 57 mglL
1 2 1
) 1.2
2 CoD /mg-L !
Tale 2 OOD conposition of irfluent in the snge sage :G0D HACH  pH
activated dudge/mg-L ~* HACH pH DUR YS|
1 2 3 4
oD 1770 1770 1770 1770 1770 Wz HACH
oD 0 %0 180 360 600 DRA000 ' o
oD 1770 1860 1950 2130 2370
nm
UV, , UVosy
LN254 3
. : : (1)
11 h, 0.5h, 0.5h, 1.5L QoD
, 36 h, 4.5 5.5 :
gL, 15d : pH , SOM-300, HV
75 85 2 25 ( ). : ( ) 100 x 10° 50
, QoD . x10° 10x10° 4x10° 2x10°,
CHNS ,
(0.25 MPa) Was
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50.0 mg, 100m.  NaOH 4 , 1 4 GoD
(0.1 mol L) ,
, 0.45um ( ) 98.5% 97.8% 97.2% 94.5% 91.0 %. 1
, Wy .1 4 4 QoD
UVt UV 98.5% 98.5% 98.7% 98.2% 98.8%,
, coD 7% 9%
; Vario ,
(Hementar ,) 14 ,
84.4% 82.2% 73.4% 67.8%,
Mettler ( ), ,
(Bementar : ). : ;
4 , CHNS 2.1.2
1 2
2 1.1.2 ,
2.1 , )
2.1.1 5.
4 COD
Table 4 Renovd dficiency of totd COD , humic acids and nutrimental metter in the snge-sage activated dudge process
1 2 3 4
QoD/mg-L - 1 22 3B 27 35 51 41 40 70 55 105 128 116 204 238 214
aob /% 97.9 98.8 985 97.3 981 97.8 9.4 97.9 97.2 9.0 9.1 945 9.0 91.4 91.0
QoD/mg- L~ 1 — — 10 17 14 28 39 32 89 103 96 186 223 193
GoD /mg-L- 1t — — 73 80 76 141 152 148 257 2711 264 377 414 407
/mg-L -t — — 8l.1 839 844 783 844 822 714 753 734 628 69.0 67.8
ooD/mg-L "t 2 38 27 25 3R 27 1 3 23 16 25 21 7 38 21
QoD / % 97.9 98.8 985 982 986 985 982 99.4 987 986 99.1 988 97.9 99.6 98.8
5 COD
Table 5 Renova dficiency o humic acids GOD in the two-dage activated dudge process
1 2
mgL ! mgL ! % mgL ! mg Lt % mgL ! mgL ! %
2 300 83 72.3 55 21 62.1 300 131 56.3
4 300 91 69.7 61 21 65.4 300 162 46.0
6 300 86 71.3 57 24 58.1 300 185 38.3
8 300 95 68.3 63 24 62.1 300 195 35.0
10 300 76 4.7 51 19 62.5 300 209 30.3
12 300 81 73.0 54 23 57.4 300 213 29.0
14 300 0 70.0 60 28 53.3 300 249 17.0
300 86 71.3 57 23 60. 1 300 192 36.0
1 2 , 2 1 ,
, 53.3% 65.4%.
1 68.1% 74.7%,
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, 2.2.4 CHNS 6.
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2 131 rrg/L 56.3 % Table 6 Hement conpostion of the dudge in the
’ ’ T inge- gage activated d %
14 249 rrg/l_ ’ snge gage acti udge process / %
17.0%, 1 c A N S
0 o 37.88 7.12 7.50 0.27 47.23
71.3% 2 60. 1 %. 1 40.55 7.11 7.71 0.40 44.23
2.2 2 38.20 6.78 7.20 0.39 47.43
2.2.1 3 41.50 6.78 7.17 0.62 43.92
4 39. 69 6.40 6.78 0.45 46. 67
! 53.95 3.55 2.27 0.39 39.85
1 4
6 ’
) H N , 1 4 H N
! ' 1 >2 >3 >4
] 1 .,1 4 C
_ 450 S , 1 4
=
&0
5 350 |-
®
§ 250 - ) )
o -
& y=15.856 1x + 19.156 1 4 , ,
B 150 R*=10.996 4
i 1 4
E 50
0 25.0 50.0 75.0 2.2.3
V5 U8 S B R A XY 7 it /mg-L ! ,
14 , 1 2
1 SOUR , )
Fg.1 Rdativity between the quartity of humic acids 7
and the content of humic acids in dudge i
7 SOUR /mg- (g-h) **
(141 Table 7 SOUR o the dudge in the two-dage activated
Jeremy , dudge process/mg: (g- h) ~*
1 1 1 2
, pH PUR 63.5 815 62.3 18.1
Mario
) 14 , 1 2
SOUR 63.5 81.5 62.3
mg- (gh) '( O ), 3
: PUR , 181mg (gh ", ,
) 14
17.0 %. )
2.2.2 1 2 SOUR
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Fg.2 Molecular weight digribution of humic acidsin
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