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Experimental Research on Combined Water and Air Backwashing Reactor

Technology for Biological Activated Carbon

XIE Zhi-gang' , QIU Xue-min®,ZHAO Yan-ling'

(1. Chongqing University of Arts & Sciences, Chongqing 402160, China; 2. Water Affairs Bureau of Chongqing Jiangjin District,
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Abstract: To proper control the backwashing process of biological activated carbon (BAC) reactor and improve the overall operation
performance, the evaluative indexes such as backwashing wastewater turbidity, organic pollutants removal rate of pre and post-
backwashing, and the variation of biomass and biological activity in carbon column are used to compare and analyze the effect of three
different combined water and air backwashing methods on the operation of BAC reactor. The result shows that intermittent combined
water and air backwashing method is most suitable to BAC reactor. The biological activaty obviously increases by 62.5% after
intermittent combined water and air backwashing process. While, the biological activaty using the backwashing method of air plus water
and the backwashing method of water and air compounded plus water washing increases by 55.6% , 38.5% , respectively. After
backwashing 308h, the reactor recovered to its normal function after intermittent combined water and air backwashing process with the
removal rate of UV, reaching to 60. 0% . The fulvic-like fluorescence peak of backwashing water are very weak, and are characterized
by low-excitation wavelength tryptophan like (peak S) and high excitation wavelength of tryptophan ( peak T) , which are caused by the
microbial debris washed down. The three-dimensional fluorescence spectra also show that microbial fragments are easy to be washed
clean with intermittent combined water and air backwashing.

Key words ; biological activated carbon( BAC) ; backwashing; water and air combination; intermittent; fluorescence
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Fig. 1 Biological activated carbon reactor

IR = o XL KRR AR e ) B IR —
A= WAk BRI KA g A= e R K K BN Ak
24 COD 1300 mg-L™", BMUA HLBR TOC 247.0
mg-L~" JG#E(H UV,,, A 3. 30.

L2 iKXET5ik

AR e R RE IV DR IE T R A O D
IR, SORBAL AR HE BRI, B e i B2 —
PP 7R DE R IK T < 109% 'O Bl /K Pk s — fie
Tl g A I B BE 7 25% FeA7 . S BRGk SE  of 4
1, 8 5 S ka5 1 K 3 2 8, B e vk T I
20 min.

L2.1 T +KBRMESH

SEFSREE A 14.1 Lo (s-m®) ~ S PE 3 min,
FHRE 3.3 Le(s-m”) " AY7K i EE 17 min.
1.2.2 SUKIRA + Ko R bS5

SR IKIR A Pk 17 min, HA S vhigE E 9
Le(s'm®) ', K oh5® & 2.8 L-(s-m”) ' /)5
3.3 L-(s-m”) “"f7K P 3 min.

12,3 [ UKERE ROt 24

W = B e ik Ok T s N AUK RS v, 5
FEIRIR RS SRR B, I e i R 28 . A 3min, 58
h14.1 L-(s-mz) - s SKIRE W 7 min, HrpoKis
2.1 Le(s'm®) ' RIE6.4L-(s-m”) " [AJER 1
min J5, HAKIESMW 7 min, JK ok 1.9
L-(s'm®) " A5®E6.2 L-(s'm”) ~"; Y% 3 min,
PR 3.3 Le(s-m”) .

1.3 Srbrrik

A= KR B R T, T A A R L
nmol g ' FIR, & 1 nmol P {4 I 440 Y4 T
B KGR (E. coli) F/NEIAIAL 10° 4. LA TTC-
I ST G R A A W T e, T 8 B S A = 2R3
R (TTC) VRN 32 &, 32 S A2 R AS ] (1 £1
6 = RIL R (TF) |, TF 1Y & B 7R TTC-J i 1%
PERR/NTF B (pg) 5P (nmol g ™" ) HLAE
AT DAAS 3 B A 0 ) AR 0 T AL, AR A A
(5L L BRAE

J gt K B = 4E 56T R F-7000 25t
IPEIEE T (Hitachi ) 35 (B S804 OETR 150
W GIET ; PMT HEJE 700 V; {58EEL > 1105 k06
W98 2.5 nm, ASEHT T8 5 nmy MR E] S B 35
FI 3 FE2 400 nm-min ™" K G UK 220 ~ 450
nm , & FHEH K 250 ~550 nm, KA 5 nm.

2 HR5ITR

2.1 bR UV, AR R

UV 5, SO T 7K %5 5 i AL 5 4 i EL AT R 30
AL G B i T DA R R RAE S bk oK T A
L. B 2 SRR i K UV, BB A Tl 26,
S+ KR P PE S T ERAK IR A R e AT 3
min E"J%¥¢ﬁ@/\fj(¢'(5’ﬁ7k,@?u}i{qjﬁﬁ 3 min J5
UV, ATFIR TR K 2 32,3 B s obise Jr X E38 A
IKIG B 2 min, SRR IK UV, (EAREK, JE R 7E
TR BT AR B BE K A ROK. S A K R vk
2 min Ji7, UV, i F %, 4 min J5 UV,q, JL-FF# 2]
0.05 LAF, B B op 2 K oA BL A L /0. 75 248

3.0 —0— S + KRk
—O0— KIRA + KR
25 L —4— TERAAOKIE S ik
20
Sogsl
=)
10
0.5 -
0=
0 4 8 2 16

Bt R ] /min

I HIK UV,s, =3.30, H3KIK UV, =0. 03
B2 RimEK UV, R E R

Fig.2 UV,s, variation of backwashing wastewater with time



126 % B

B 2 33 %

(2 , 1) B SOKBE A B bk 10 min J5, 2 o 8
5 1 min, B J5 FHEAT KRG R bEE, 55582 Fh
FAHEE SO BE R K B UV, WA TR X UL, X
Fift i wbgk 2K AT fig S B W5k Bt — 2 i
K, R IR,
2.2 MR K R AR 1L

WAL o K R, b TG 2E i
B R B ZE 1Y) S B OHLIORE. B¢ R I et A2 %
KR B B R EALEORL S R /3 AR
Y 2 B gl H 7K Dl R b i) 4 2 Tk 22,

100
—0— J + KR hik
—0— MUKiRG + KRk
80 | —&— AR I A R
2 60
&
-
H 40t
20
0 L L 1
0 4 8 12 16

HUFE B 3] /min

B3 e sxt i B vk i B R 0
Fig. 3 Influence of backwashing strategies to

turbidity of backwashing wastewater

WRIZTESRAK K P N &L T K, BHT
A LR EAEAE , S B LR ™ 1, RSB A R S
NI Y SR QUSRI &5 N T S,
RA /Kbt 52 FEE70 ~80 em FIZIEE S, FBE
IR | i LU HS T R B (R i T HR
KR AR LA R, 25 5 1k B R A RIS 2 ) =
S AUE N % B 70 ~80 em )2 RIZNA 3,
M H ¢ J2 H PREE BRI k%, /N AE S BRA T AL T
KA, BT X2 122, A IR )2 15 5
BRI k. BRI, )R s ip gl ) o 23 1) 3 Vit
TR e, SOKIRA + 7K it B gk 7 =0 T A
HWR A+ K B e Ty = T T I e 25

J g 2 iz SR AS AT AR 3 B B i
TEUR U8 J2 A8 R Ak B Bt | 118 23 A8k V3 - Al B B s
HR BT IR JZ OB B i S R R T
S BB B Bk 2 AR SR K, UKL T
Tl EE SR B, SRR AL ROR B s RSS2 AISE 3
B Bt U8 S A F A X PR SO KX IR
BYDIRIEE 5 5 P A AIG , ROk Al EE 4 I AL S5 2L
Xof 28R ) B R AN B A R) BR RS K B A B l

TR e ] BT 7K 3 R 1 R R I K - 7 5
T P ERCR.
2.3 AW PEBMAT AL BRECR

S PE AR BT (08 3 R A
W HEAT TR O, FLAICR VSR TS i sk 2R A
B J2 ML BBV A T 2 g U RURE . A3 LA S I i
K UV o5, A B L BRBCR B ER AR bR, FTEA R 7
ARG R PERE AR R , ILIA] 4.

63 A%
A

60 ,&’AA - .Y
£ 55—~ oC s g
E /(y-'O’Dﬁ.DD /A‘A
ﬁ 50 o
H 45 0 EI-ETG pssusielile
prs —a—0""" 50
= 40 o o0
- 35 —0— K + KRk

—O— “UKiRA + KRk
301 —a— RSB R
25 L L L :

2 4 8 16 32 64 128 256 512 1024

TUREIR )

4 EMERENMERENEN

Fig. 4 Organic pollutant removal variation of BAC after backwashing
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Table 1  Effect of backwashing on biomass amount and biomass activity attached to filter media
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