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Removal Efficiency and Mechanism of Aqueous Humic Acids by Activated Sludge

Process
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Abstract: The removal efficiency of aqueous humic acids by a single-stage activated sludge process and a two-stage activated sludge process was
studied using synthetic wastewater> and the removal mechanism was explored by testing the element composition of the sludge, relative content
of humic acids in sludge, sludge activity and the molecular weight distribution of humic acids in influent and effluent. In the single-stage
activated sludge processs the removal efficiency of aqueous humic acids was keeping between 67%-84% » decreasing with the enhancement of
humic acids content in the influent, and the different content of humic acids in the influent would not affect the removal efficiency of
biodegradable organic matter. In the two-stage activated sludge process, the removal efficiency of humic acids in the first stage was 71.3%>
better than that(60.1% ) in second stage, and the removal efficiency of larger molecular humic acids was better than the smaller. Mechanism
study indicated that humic acids was very difficult to be used by microorganism as carbon source, and removed by excess sludge discharge
through adsorbed by activated sludge.
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Table 1  COD and UV,s, value of humic acids solution with different concentration

Faki @ﬁ@f&[ﬁ/mg‘[‘”

1.0 5.0 10.0 25.0 50.0 75.0 100.0
COD /mg*L~! 1.8 9.1 18.2 45.5 91.0 136.5 182.0
UVysy 0.045 0.223 0.453 1.149 2.289 3.235 3.527

I3 ER 0 ~ 5020 ~ 7540 ~ 100 mg/ L /% yiu [
HEST COD 5 UV, (B A5 AH I Hh 26, [R5 7 742 K AH
KA N«

y = 39.667x — 0.1289 (R* = 1) (D

y = 41.64x —0.9609 (R* = 0.9984) (2)

y = 47.238x - 4.5374 (R* = 0.9745) (3)
X,y BRI COD A, x A UV, 1H.

A WLAE O ~ 50 mg/LA &0 B IS, 5 B TR V45 ¥ )
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TRESHE B FE R 1K) UV, (8, R X CODH 5 H KB
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Table 2 COD composition of influent in the single-stage

activated sludge/mg® 1.~
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Table 3 COD composition of influent in the two-stage

activated sludge/mg® 1.~

ks AlE| Wik o ot H
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&5 cop i 0 300 57" 300
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Table 4 Removal efficiency of total COD> humic acids and nutrimental matter in the single-stage activated sludge process
5 s %’HT‘FI _ %1% A %2% _ %3% - _ 4% _
FienG| B 1 il BfE FLENE| S Fense| B 1 B
S COD/mge ™! 2-~38 27 35~ 51 41 40~70 55 105~ 128 116 204 ~ 238 214
&cop LR/ % 97.9~98.8 98.5 97.3~98.1 97.8 96.4~97.9 97.2 94.0~95.1 94.5 90.0~91.4 91.0
JE5E 2 COD/mgeL.~! — — 10~ 17 14 28~39 32 89~103 96 186 ~ 223 193
JEAER COD 2 BR XA /mg= 1.7 ! — — 73~80 76 141~152 148 257~271 264 377 ~ 414 407
JE AR 2 bR % /mge 1! — —  81.1~83.9 8.4 78.3~844 8.2 71.4~753 73.4 62.8~69.0  67.8
T4 EFRPF COD/mge 1.~} 2~38 27 25~32 27 11~31 23 16~25 21 7~38 21
EIRY) COD ZBRE /% 97.9~98.8 98.5 98.2~98.6 98.5 98.2~99.4 98.7 98.6~99.1 98.8 97.9~99.6 98.8
5 ALFEMTRAMNBER COD BIERHMR
Table 5 Removal efficiency of humic acids COD in the two-stage activated sludge process
ERE EE of
ﬁ% K ik Ll HEK R Ll K ik L5
w7 mgeL"! mgeL! % mgeL ! mgeL ! % mg* L~ mgeL"! %
2 300 83 7.3 55 21 62.1 300 131 56.3
4 300 91 69.7 61 21 65.4 300 162 46.0
6 300 86 7.3 57 24 58.1 300 185 38.3
8 300 95 68.3 63 24 62.1 300 195 35.0
10 300 76 74.7 51 19 62.5 300 209 30.3
12 300 81 73.0 54 23 57.4 300 213 29.0
14 300 90 70.0 60 28 53.3 300 249 17.0
SR k(e 300 86 71.3 57 23 60.1 300 192 36.0

KHECMT 28 1 R N B RNES 2 S e v, vl R
TR 2 S5 I 2 6F T8 B TR 1) 25 BR R I L e A o, 58
1 2N 2 0 J68 5 1R 25 B R AE 68.1% ~ T4.7% > 1T

F2 RN AR R 1 KSR, 4
53.3% ~ 65.4% . iX 5 HL 235 Vg P i 56 BT K B
FAY JE5 B TR 25 53 2050 B 3 7K AR 55 T v 1 AR AR ) B 34 AN
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Fig.1 Relativity between the quantity of humic acids

and the content of humic acids in sludge
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Table 6  Element composition of the sludge in the

single-stage activated sludge process /%

FE il C H N S et
T H 37.88 7.12 7.50 0.27 47.23
15 40.55 7.11 7.71 0.40 44.23
25 38.20 6.78 7.20 0.39 47.43
35 41.50 6.78 7.17 0.62 43.92
45 39.69 6.40 6.78 0.45 46.67
JE TR 53.95 3.55 2.27 0.39 39.85

M 6 ] LUE 2 RS e 5 8 iR & =
MEBRKK HM N ITHR, 1L 1 ~4 FV50% P HA N
JCEITE A S LRI 1 5>29 >3 5 >4
SIRAE 1 ~ 4 Tygle ) C JUR S B RT
T EFE G R AL N TR IR, (B TC B B AR A
FIRES e S R T IR & A Z AR N S JTCHR L 7 1~ 4
Sy A R AR AL AR Z W WA AT R
A B R B I 5 4 5t DR R B T K R R
PR W B T35 PR v e R T, HR B A A P B e A, A
ML~ 4 5750, 5 e P W B 0 8 5 1 ) 8 A 189
PLEL1 ~ 4 SI50eR o= 4l 230 dn B RFAE
2.2.3 PGS TR TG Y iE

T W G Vv e ik iR B, A5 & SN 2R I8 AT
14 NG, DR T 2 B3 1 58 2 ORI
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#=7 PREMEERIEETTRE SOUR {E/mge (goh) !

Table 7 SOUR of the sludge in the two-stage activated
sludge process/mg*(g*h) ™'

57 AH ik Hod Xt
SOUR 63.5 81.5 62.3 18.1

BT 14N G, BAEH 19558 2 %
g ¥ Y6 ) SOUR B 73 71l ok 63.5+81.5 il 62.3
mg* (geh)~"(EL O, 11, AT WX 3 AN W 2 H 5 e i
YRRy 22 BH B BE R 1) AEAE ARV U (0 3% P 440 i B
A AN T, R RN B 75 e B A IR
SOURfH, M 18.1 mg*Cgoh) =", ¥ P W 2 B A, H L
TEER 14 J5 0 W5 8 58 R 25 B 26 R 28 1 B 2
17.0% X —& RRMAEEHG e R, R A
SN U P P AL 5% i, () B L e DAAE S kA
AT TS =Y . Rk, BB KRS S RN A
FIVER 1 RIS 2 90 N4 5 Y8 1K) SOUR i AH 22
AN T X T 1 24 v v ) DRI e = B, AR A I R
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Fig.2  Molecular weight distribution of humic acids in

the two-stage activated sludge process
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