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Abstract: The similarities and differences in the removal of turbidity, ammonia nitrogen, COD,,,
UV,s,, BDOC and other pollutants, as well as the surface biomass of activated carbon, microbial diversity,
community structure, and the total number of bacteria in the corresponding effluent were investigated by
combining the pre-BAC process (PBAC) and the conventional BAC process (CBAC) with sand filtration in
a small-scale test. Compared to the CBAC process, when PBAC was combined with sand filtration, the
removal rates of ammonia nitrogen, COD,, and BDOC were increased by 5.79%, 5.04% and 16.07%,
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respectively, and the removal rates of turbidity and UV s, were similar. The total number of bacteria in the

effluent decreased by 53.82% when the PBAC process was combined with sand filtration. The specificity

of the community structure was significant, and the dominant species played a better role in the

degradation of organic matter, indicating that the PBAC process has a better effect in ensuring the

chemical safety and biological stability of drinking water.
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Fig.1 PBAC experimental devices
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Tab.l Water quality during the experiment

. A DOC
LR/ COD,;, | UV,
WiH | pH (mg- . S| Amg-
NTU fmg-L7") | /em
L) L)

% | 6.73 | 1.08 | 0.11 1.49 0.041 243

e | 7.82 | 2.97 | 0.32 2.72 0.063 3.88

SERIME | 7.47 | 221 | 0.20 1.94 0.055 | 3.04

BAC N A1 b AL i S8 3 247 2R FH 10 m/h, £7 5%
TOUEAE B B2 vh e JE A 2 d, BAC JE AT 55 e )
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Fig.2 The removal rate of turbidity by each process
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Fig.3 The removal rate of ammonia nitrogen by each
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Fig.4 The removal rate of COD,,, by each process
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Fig.5 The removal rate of UV, by each process

PBAC T 26 UV, B V- 34 2B 460 39. 65%, 1M
CBAC T 20%F UV, B9 T3 L B 2 26. 87%, PBAC
TR RBRRIET T 12. 78%. Xl GESZH N
UV, FE RIS F AL G S B A U5 1A
B X Ay o — o A A= 1, DR e R B4
TEPE R A I AR FH KR . AT CBAC 122, PBAC

T3 AT LA e B T v, B T e T R
I35, PBAC 1. 2036 Pk ¢ 32 10 M 5 1 sk 26 90 £ AT i
T g, LA WA R 1 B A 3R W RT RE XA AL R i
Bt A — 2 BTk
2.2 RUEYSHEST
2.2.1 BDOC

R S FAE P L B R U P 0 A B AR
I OURN S K B A AR e Pk, 552 T 5 = R TN
2 2 AT A ) R A A P LB (BDOC) 119 25 Bk
RO . TES 1.4.7.10 K, #7K BDOC ¥ B 435l
0.20.0.29.0.27.0. 17 mg/L, PBAC+{> JE Fll CBAC+
b 5& X BDOC 1Y 2 B %8 43 51 24 39. 66% . 62. 02%
55.23%. 82.02% 1 39.17%. 48.78%. 33.21%.
53. 49% , PBAC+EDIE T. 25 %F BDOC Y 2 BRAL S bifi %5
B AT B[] A I AN T 3 5% 3K mT B R A SRV 1 e
A PO L i 1 R BT T

2 T2 5T BDOC 14 25 bR R A3k 2 iR, Bl
His T RN, w00k T 2% BDOC 1Y 2 B R
W R B, T BAC T 25%F BDOC Y 22 B3R S U5Z 1T
% PBAC T. &5 F1 CBAC T. 2 Al A1, PBAC T. 2 %}
BDOC HJ-F 2B % 4 59. 73%, . Z L F CBAC T
2.(43.66%) , V¥ L BRH T T 16.07%, 3= W
PBAC T2 A AR 70 B i

F*2 BRI ZXIBDOCHIERE
Tab.2 The removal rate of BDOC by each process

- BT EEER%
\ fibug Thug
[a]/d PBAC CBAC
(PBAC) (CBAC)
17.50 22.15 3.43 35.74
38.85 23.17 24.04 24.74
7 44.95 10.28 14.68 18.53
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Tab.3 Index of abundance and diversity of

microbial community
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Fig.7 Heatmap of microbial community structure in
PBAC and CBAC process at genus level
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