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Abstract  After long-term operation, the strength of biological activated carbon (BAC) decreases and forms " powdery carbon layer" ,
which will cause biological leakage and turbidity rebound. In previous research on the failure of BAC filter, the strength has not
attracted enough attention. BAC at different depths of filters in three water treatment plants (WTPs) were monitored for a long time,
which used broken briquetting carbon, columnar carbon and regenerated columnar carbon respectively. And a pilot test facility was set
up for cumulative backwash simulation. The results showed that strength of BAC decreased fastest in the first 24 months after operation.
Among the 3 kinds of carbon, the average strength of columnar carbon decreased the fastest, and the average strength of regenerated
columnar carbon decreased the slowest. The strength of BAC in the surface layer was the lowest, while that in the bottom layer was the
highest. The difference between them after 10 years” operation was 5% ~ 15%, and it increased with the increased of operation time.
The rule of particle size variation showed that the decreased of strength was related to the impact and movement of particles in
operation. The pilot test showed that the impact of backwashing and the adsorption of pollutants accelerated the strength attenuation. On
this basis, material mechanics and classical Hertz elastic theory were applied to explain the mechanism of the decrease in frictional
strength and abrasive resistance of carbon particles respectively. Meanwhile, the strength reduction and safety risks caused by other

factors including microorganisms were considered. In view of the above conclusions, the suggestions of strength evaluation and
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monitoring were put forward, and the guidance of " charcoal powder" phenomenon and "scraping" operation was given.

Keywords drinking water biological activated carbon ( BAC)
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Fig. 1 Schematic Diagram of Pilot Test Facility
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Tab.1 Parameters of BAC in WTPs

K™ B PIRRIREE  ORIEE/H AR/ AR
A P A 96% 8~30 10.5
B A HRR B 85% 8~30 10.0
C Motk 94% 8~30 10.0

R2 COKJT A KK B
Tab.2 Treated Water Quality of Ozone Contact Tank

in WTP C

S Hf

RLEE/C 13~19
DO/ (mg-L™") 9.0~10.0
COD,,/(mg-L™") 0.7~1.2
M EE/NTU 3.5~4.5
DOC/(mg-L™") 1.7~1.9
REE/ (mg- L) 0.05~0. 10
BA/ (mg-L7") 0.10~0.22
NO3-N/(mg-L") 2.2~2.8
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Tab.3 Backwashing Procedure and Duration of WTP
and Pilot Test Facility

BiH R /min ROKEREFE]/min /K TR/ min

K™ 3 8 4

Ny 45 120 60

1.3.2 DEFE b Kt

TEERAG AR A R J5 2 M IR I UM T8 7 7
IR ) AR AR R B 5, BRI T i 03k 4 B
No SR BRI FL O 60 H BAR eI i, R
Py LI RE SR IBUIE WAL, B R BB T 5 SR A
R e

R4 FURHR K
Tab. 4  Specific Indices and Determination Methods
b WSk R 2

i 3 CHRE o ks 1% P o X B8 7 vk TR B I 2 ) (GB/T
7702. 3—2008) 1)

45y CRE 5 30 3 A X 8 7 ¥ K oy I RE ) (GB/T
7702. 15—2008)

W CREBURURL I P AKX B0 T i B B A9 ) (GB/T
7702. 4—1997)

g CBE B0 BURE 5 P 5 36 7 v R0 R E ) (GB/T
7702. 2—1997)

LfE CRETRURL I8 P8 5 0 7 v Lot B {0 Ay ) ( GB/'T
7702. 7—2008)

WFPHEE TR P X 6y Tk AR E YU E ) (GB/T
7702. 8—2008)

BALAR BRI TG M AR 8 Ty 18 FLASFRURT L T R A I 5 )
(GB/T 7702. 20—2008)
H 7~ BELSORP-MAX

2 HR5ITR
2.1 EBREITHH BAC UM E
2.1.1 smEAME

A SCHT IR 3 JAE K i e R 1 5 A
10 AE{ F s ) AR AR AB L an & 2 ~ & 3 i,

F & 2(a) AT, BAC 12558 B BE A8 FH A (E] 3
T B HLATR] B ) A5 A A R A AR 22 501
WAF AP (0~24 A7) X5 B R AR, bl
JRBEASE . bR 2E (B T B RZ R 43 ) BE R e ) 2k
R BAC FEUEM N I3 25 57 [a)— B 3t P i 3 25
PRI, BEAN R T84T B R s S50 , 2
TP BAC JB By HIE P AR AR e 1) i 3 22 S AR
AN AR BB 22 S K, BRI ZEAT R A P4
RIS ARG Hh 07 4 S0 3 T BB A AT 2 4 A, A
2(b) Fizn A8 B FIE 5010 B3 5LR s T i i
1B RAE LB EARSI A IE L , BAC ZRBUXSSF-34y58
R I S R« R R A o A A= o 0 PR e DR R A v
(F-H4I5 L 10 4F P R 96. 00% [ ZE 90. 63% ; 14k i
XA B T R B B B DR, 10 4F P 94, 00% RE &




F

ek, ERT,E

A= s A GE AT R T A SR AR A AL LB

Vol. 41, No. 12,2022

{a) 100% - (hy 98% -

og% [

0% L 96%% 96 D0%

04% :
” ,;:%_-“_\__ i L —04.00%
B ucw.,;'_/-: S ® I 92 342

. R A e S 90.63%

B o | ageg | |

Bl | g b 29,00%, -

aom | o PR e et | EI 83.78%

su;%:' —— AR ; h 2727

e t W SRe.s7v J| L86.60%

‘o 0 a4 60 80 00 120 HRERRNAER FEERE  HRER
iEfTEHEH BACHERY
B2 ANEFZE BAC B35 B RE RS 1] 128 1 S e 3 A A i S A P9 8 43 A
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Fig.5 Strength and Particle Size Variation of BAC in Pilot Test Facility
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