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Synergistic Effects of Nano-sized Magnetic Particles and Uncoupler to the

Characteristics of Activated Sludge

GAO Li-ying, TANG Bing, LIANG Ling-yan, HUANG Shao-song, FU Feng-lian, LUO Jian-zhong
(Faculty of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: For improving the performance and sludge settling property of an activated sludge reduction process with uncoupler, in this
investigation, uncoupler and nano-sized magnetic particles were added simultaneously to a sequencing batch reactor for exploring their
synergistic effects to the characteristics of activated sludge. The results showed that the volume reduction of sludge reached 41% with
single 2,4 ,5-Trichlorophenol (TCP) Comparing with the control experiment, the biodegradability and settling properties of the activated
sludge decreased. Under the actions of TCP combined with nano-sized magnetic particles, the volume reduction of sludge reached
34% , the removal efficiencies of COD, nitrogen, and phosphorus as well as the sludge settling property were not significantly
influenced. After 31d’s operation, the dehydrogenase activity was improved by 10% -18% and exhibited an accumulative effect over
time. It was observed with an optical microscope that the species and amounts of protozoon and metazoan increased and a compact
structure of sludge floc was formed. The results also indicated that using nano-sized magnetic particles and uncoupler could restrict the
yield of excess sludge and improve the performance of an activated sludge system.

Key words ; nano-sized magnetic particles; 2,4 ,5-Trichlorophenol (TCP) ; volume reduction; sludge property; uncoupler
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R1GKEHMNEST SVI 1 COD R EM N
Table 1  Influence of the nano-sized magnetic particles addition amount on SVI and COD removal efficiencies
. WK RV /mg 1.~
0 0.3 0.4 0.5 0.6 0.7 0.8 1 1.2
SVI 70. 15 69.77 68.51 66. 65 64. 63 62.37 62. 62 63.04 62.73
COD EBRA/ % 93.11 95. 44 95.82 96. 04 96. 47 97.11 97.18 97. 60 97. 69
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Fig. 1 Accumulated sludge production of four reactors during

the 31 d continuous operation
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Fig. 2

Effluent COD concentrations of the four reactors

during the 31 d continuous operation

TEGUR RGN B AVE T, S5 X REAH L COD -3
FBRBIE R 0.67% 5 GKBEA PR TCP /EHTF 1Y
R3, {XHI T3 TCP W52, K5 A BT i 3, 5 9
COD ZBRFRITE 95% LI I, 7K COD ¥ i 5 %F iR
AT AT UL KRR 5 TCP 7R3 M5 Y iy e i 2%
BRIERE L AAAE B AME. QUK 5 TCP HhRIER T,
AR TCP Bl R R (45 e & A P BE AT
ke, X F B KRR E 2R 50 I LY
Tl 7 mT LA s S AE W i P, DA T AR 1A B 1
file!" . SAMEGRRER FE T 7 R3 RGP
A=) 2 50, AR RERG K FN T Re T PETS T R
AR | XK AR S A FR A RS R TR



8 1 TR SR ANOR AT DR ) g A PSRV R 18 M T T PR RE OIS 2769

TERS K TCP fin AR R4 &40 Hi7k COD P sh#e Kk,
1M R3 RGN BAEAR , Ab PR AU

TCP X N #YLERFCR I B, X E 2R TA
SEHR SR A L i AR M DOIE A 7 2K el 1 -k

KBRS TCP XF N B EBRFCRINE 3 fis,
4 A g N OB 25 B R AR — 250, UERA 94 K w8 by 5

904 F

(a) TNZ:prE

TNERRH/%
g

1 1 1 1 1 1 1
0o 4 8 12 16 20 24 28 32
BITRE

K HefE/me L™

S -DRAAAR IS ) 2 1 DT 4 A i A A B M A AR
L.

0.150 | (b) NH,"-NjkJE

0.135 -

0.120 +

0.105

0.090 +

0.075

0.060

1 1 1 1 1 1 1
0 4 8 12 16 20 24 28 32
BITRE

B3 E1731 d#iE4 MRESFRR TN XBREMHKNH, -NKE

Fig. 3 TN removal efficiencies and effluent NH," -N concentrations of the four reactors during the 31 d continuous operation
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Fig. 4 TP removal efficiencies of four systems

during the 31 d continuous operation
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Table 2 Phosphorus content of sludge in the 31-day

operation of the reactors/mg+g '

s ] R1 R2 R3 R4
5510 d 19.15 19. 14 19. 00 18.52
5520 d 19.71 20.08 19. 63 17.53
#30d 19.52 19. 89 19. 43 17. 54
Py 19. 46 19. 61 19.35 17.87
2.4 YPKREENAN TCP X 15 15 YR TR BE 1) 5 i

SVI Je: Al 15 Y ULREE RE A 1 b, S e i 336 1k
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