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Treatment of micro-polluted alga-rich water with
PAC and ultrafiltration integrated process
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Abstract: An integrated process of powdered activated carbon (PAC) and ultrafiltration (UF) and the independent UF
were conducted to treat a micro-polluted alga-rich water. Effects of the two treatments on pollutant and microcystin-LR
removal, as well as fouling control of PAC, were investigated. The results indicate that both of the two processes can
remove the chlorophyll-a effectively. The maturities of nitrosomonas group and nitrobacteria are about 15 d and 20 d,
respectively. The removal efficiencies of DOC and UV,s4 for the PAC/UF are 32.7% and 23.8%, and those of the
independent UF process are 11.5% and 15.0%. Therefore, PAC can effectively enhance the organic removal and the
MC-LR removal increases from 18.5% to 43.0% with the PAC addition, Moreover, PAC can mitigate the membrane
fouling of UF process of alga-rich water. The integrated process of biological powdered activated carbon and UF tends to
be a both economical and efficient technology for the treatment of MC-LR.

Key words: powered activated carbon; ultrafiltration; MC-LR

(1]

2013-07-25 2013-10-18
(2012ZX07404-003)
(1963-) 010-67391726 E-mail lixing@bjut.edu.cn



8 / 2929
B (powdered activated 1><10° 0.02 m’
carbon PAC) 75 pm 642.49
(dissolved organics DOC) PAC m*/g pH 728 10.4%
[4-6] 39.6% 473.8 mg/g
[7]
PAC 20 mg/L ] 14d
(MC-LR) PAC MC-LR Alexis
=96% Fisher
Millipore Milli-Q
, s (Billerica MA)
1.2
(8] 2 UF UF
PAC/UF 4¢g/lL  PAC( UF )
1 UF(
3 (8] 300 mL)
MC-LR UF
(PAC) (UF) (TMP)
PAC
PAC/UF 12:1
MC-LR 20 L/(m*h) 45 min
1 v
11 6__‘@
—<H
50:1 1 )
107 v 0V B\
L 24h o T
! . 8
(PVDF) Ut 9 9 &l
0.01 pum —3—8 L%F s g _'T?)J 87—>—
1 1— 2— 3—PAC/UF
Table 1 Characteristics of source water 4—UF 5 UF 6—
7— 8— 9— 10—
/ 2541 1
/NTU 0.40.05 Fig. 1 Schematic diagram of membrane device
p(NH;-N)/(mg-L™") 1.2020.15
p(CODy,)/(mgL™") 2.420.2 13 MC-LR
UVasy/cm’ 0.0170.003 (1) MC-LR 400 mL GF/C
p(DOC)/(mg'L™) 2.100=£0.400 (Whatman  England)
/10" L7 3~5 Cis (500 mg 6 mL Agilent USA)
p(MC-LR)/(ugL™) 4.1%1.1 (10 mL 10 mL




2930

45

10% ) 10 mL
MC-LR
1 mL 0.45 pm
(2) MC-LR 1260
(Agilent USA) MC-LR
(Zorbax 300 Stable Bond SB-C18
250><4.6 mm 5 pum Agilent USA)
238 nm 0.05% 100%
40:60 1.0 mL/min
40 40 pL®
14
UV,s, DOC a NH;-N
NO, -N
HACH2100N UVv2600
254 nm (UV1s4)
p(DOC) Element Vario TOC UVis4
p(DOC) 0.45 pm
a NH;-N NO, -N
PLC
2
2.1
2 NH;-N(a) NO, -N(b)
2 2(a)
NH;-N
p(NH;-N) 10~15
UF NH;-N
15
85%
NH;-N 0.1 mg/L
2(b) NO, -N
4
NO, -N
NO, -N
2.7 mg/L 15
1 mg/L
20d NO, -N
0.5 mg/L
15d 20d

[8]

p(NH;N)/(mg-L™)

P(NO,-N)/(mg-L™)

(a) p(NH3-N)

2.2
22.1

6d

2.0

(@

0 4 8 12 16 20

i [k /d
3005
251
2.0f
15F
1.0
0.5F

1

0 4 8 12 16 20

24
fisf il /d
(b) p(NO; -N)
1— 2—UF 3—PAC/UF
2 2 NH;-N  NO, -N
Fig. 2 Removal characteristics of NH;-N and
NO, -N during operation of two processes
a
0.100 NTU
1.000 NTU
0.01 pm
a 2
a 3 3
4~5.5 pg/L
4.67 pg/L UF a
(0.33%0.29) pg/L 93.02%
( 3~7 pm)



2931

a
a
893.51
PAC/UF
a (0.3320.15) pg/L
95.67% UF PAC
a
8
To6r
—
- W
=
iy
=
T 2t
) 3
0 4 8 12 16 20
If F)/d
1— 2—UF 3—PAC/UF
3 2 a

Fig. 3 Removal characteristics of chlorophyll-a

during operation of two processes
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