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B HRCHRA Rt — o) e T, ARHFSE LU S 5 R S e M), 49T 2 R ORRIHE AR %
PEBE B /NMK BAC T80 FHACR . LA BAC T2 i Pk e 0 #E 1r] S B A5 S Fids 5
1 MES5HEE
1.1 SLWAFEM R ARIEIRFFLBREG MR

SIS BT 2 Fh AN [R]85 B i 00 5L R B 3E P e, LBC(RMLIK B R 968 mg-g 7, P HI JE s 0l Ff i Ry
199 mg-g™") A1 HBC(HL W BFH(E R 1 162 mg-g ™", 0 3 5 W BHE R 220 mg-g ") 3 i B % AE IR 45 A1 8 i
REVR A R AL, HLALBR 25 # R AEELIE W35 1 FR .

# 1 LBC 5 HBC M7LBREAMRIE
Table 1 Characterization of pore structure of LBC and HBC

p LRIERY BALAS BILERY LBC/HBC LA RY LBC/HBC PRI/

(em”g™) (em™g™) (em™g™) AL R (em”g™) SiE(Es {id nm
LBC 1069 0.656 4 0.366 0 1.0 0.2379 1.0 2.457
HBC 1331 0.825 5 0.4389 1.2 0.305 8 129 2.481

LBC 5 HBC 1Y 2 W B B 55 R 4 AL AR 23 A th Zedn P 1 s o &1 1(a) BT, FE AR e )
<0.4 IF, TGRSR I R ARSI, BT [ MEE L, LBC F HBC & A (L4 M . & A Xt
JE F1 893 K, LBC 5 HBC Hi B W [ # 5 2R, LBC #1 HBC & A& H fL 45 H U9, i & 1(b) AT A1,
LBC 5 HBC fL#& £ 2/ 46 7F 0.3~10.0 nm.,
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Fig. 1~ Nitrogen adsorption-desorption isotherm and pore size distribution curves of LBC and HBC

1.2 /d BAC SZI6i& it

D) /MEBAC T 2% HE . WE 2R, b/l gl 1R 120 L ) 5L E il Fn 2 AR A%
6 cm 935 4 % A (LBC-O, il HBC-O5) 2 i, . & A¥ N 43 31| 2 3 LBC A1 HBC, &2k 1 m, HK
FVRAE TR, Bk M FEFE IR 10 om U7, @817 2800 T - sedF kol b, JEEH 2 mh,
23 PR fib I5F 6] (EBCT) 24 30 min, i/ 0.09 L'min', R4AHFME N 2meg L, 4 KiZ4T 8h, M
AT HK R 432 L-d 7

Z/NR BAC T2 M 2019 4F 9 A FF IRz 4T, B% 2020 4F 12 A 459 . @457, | T 2020 4F
2 AR I ENE S BB Eis T4 4 M A, IS HR)E, MR TRk sERE T, sty
25300 do Ry X [ 48 b TR B 36 v 5 A BAC T 20 e, LAEEJE 1 R BURE AR O, X /it
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BAC T 2030F 1K (1 3 BLK B 43, 4% A 40 TR

(dissolved oxygen, DO), & | pH. UV,,. & _ﬂfi ik -~
G 1% 0 45 40 (COD,,,) 34T T4 5 L 45 sz L=
1R B MRSV . X T 5 I 9 8 B 1 - B iirox

20 TSR AT TR ol b A R R Sk
Ja B IR BOIRBL 73 Hr 5 4800 JROK ™ A Y 5%

Wi 5 3 1 XF LBC-O, Al HBC-0, 7K 7K i Kz 7% Ll BET
SR BIEAT AMHT L ST R R4 AR IR i e | N
PSRN BAC T2 AT LI R LAY PP
KT Rk SR [ K 5 i 9 A e B SR 4R o SONGRAE AR
2) K BTG A5 3 M R 7 32 o o3 o) 4 A 2 VA BAC TZREHE
2 v i LAY (Hach HQ30D). (i £ 20 b Fig.2 Schematic diagram of lab-scale BAC process

(Hach2011), {8 £ =02 B i1 (HACH PHCI101) il %2 /K A9 DO, 1UEE Al pH. 7K FE 28 0.45 S0k 38 AR i %
J&, LA#liK (Elix Advantage 10, Millipore) EZ: e, SR 4R AhEF UL 43 56 Y6 B T (TU-1810, b 52 35 473
FH) WK FE T 254 nm AR B IROGEE (UV,s) o AR 3 i 4 2 31 48 20 (GB 11892-89)1" il 28 CODy,0 #4
T M T W ¥ A PR IR 5 A 43 5 e b R SR A At R, e B AR R K T 36 T R AR 4 A
(GB/T 5750.12-2006)"" #7456k D0 5 5 14 e L 20 T
2 #BR518
2.1 LBC-O, 5 HBC-O, KRN

1) B Ml S A K BT e . W8 B AR AT IS B K BT AR ARG O, X B AR ki S K T g
Frgsrim, e L AR fl T 5 K b DO B AR B & 3 iR, U . pH. UV,y,. COD,, &b 1% 4L n
K4 fiR. B3, REEMEHKTD DO 8.5~10.5 mg L™, SREALMATH L, HEFT
R 109%~20%. 57K ik 55 i 1 B B (20~26 °C), B4R 4 fil 17 )5 79 DO 3% fin 8 56 A 4E 45 76 1.0 mg L™
ki, XRWRE AT DO Fhis o 72K IR AR A By BE (14~20 °C), HIia 47 % 50~125d, MEAf
FIT A B0 B R SR il 5 3 DO TR E FOE AR R B A . X T EAMEE A%, KRR AE
FH 5 SR S 2 i 19 JRK B 435 8 DO s i AR, ALK Rl Bt

1 1] 4(a) AT, JEOK I B AR R AE 0.25~1.50 NTU, B R 30 LA i 30 Tk s oh R4 i i
KA R BT B A R AIG R AT R R

14 30

SURBE R FF — ¥, (305 i o N em-son-ea
s TR 6 IL 7 % R 5 T R AL 4 K K "y §
A E Sl AT W 1 4 7 - DOAREEN

W A) R, RABRMEW pH TR . D R S
3 P flh o P P K 9L 5 A DL 2 Y 5L 4R S0F s =
R RE, TR NFG AR T o & N
BLIR T 1P, SO i B A O™ 2k, o
S pHTFE . NP 4(c) BT, 15 5 fik T A LS et |
b, LU HK Y UV, Bb A7 2E—7E 0 S0 100 150 20 250 300

S . iz TR/
TR BOMRME . LRI IR UV, R BB RS T ‘ =
3 MABACIZREEMAIFKS DOTK

B A ILY R R A R R Ny T R , ,
. . Fig. 3 DO changes in water before and after ozone exposure in
ALY . B 4) AT, 7E/hiK BAC T2 lab-scale BAC process
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Fig. 4 Changes in water quality before and after ozone exposure

4T K 1) CODy,, R 7R 1.1-2.6 mg: L™, Z8id AL fil)m , COD,, M. XN A AL
TR H 3 AT LAE R i e B A B
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WIS B, K MU | pH 22 fE AN ] 6(a) Al M %

& 6(b) i 7~ , i K UV, . COD,,, B H i ft 3% nl % p—0om0o00-0.g

ATHLY 9 5 5 50 A 6(c) AEL 6(d) B oo oo 1
S TR EATEON (2014 0), Bk - [ N

H7K DO 7E3.0~5.0mg L™, BHSHEEE 6.0mg L™ ;D 81 o 1 3 . *:.\ 2 o 5

PL b, 53K DO B2 (A 4EH57F 2.0~4.0 mg- L™, § 6r 1‘* /‘ CL . %

IVZT 5101 DO M9 HE R A . (BRI 103 it § e

17 H (29 128~150 d) ot B0 1 AH A B9 IR 4 iz —e— LBCO, 1220

B S35 1T T3 S5 % DO 13 1 W FF 1 BT L Tl
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FUEHE R F LT, T A U BS54 LBC.0, 5 HBC-O, i ok DO Tk

ZIDKES S ST B Fig. 5 Changes of DO in the effluent of LBC-O, and
& 6(a) fif 78, HBC-O, #il LBC-O, X F HBC-O, columns
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MR EBR O 225 . & 6(b) Bix, LBC-O, il HBC-0, 7K pH B i 8] i 25 £k 2 B8 A 7] 7Y
AL 1E 0~60d PN, HK pH &P 9.0 2247 (5 T kK P TR IR e 7.5 24 HAR T
kK . 5 LBC-O, I, 7 0~17 d, HBC-O, /K pH &, X 5H 1% 1% LBC i pH K T HBC A %
(LBC. HBC ) pH 23 %] 4 9.0 41 8.0); £ 17 dJ5, HBC-O, Hi/K pH i, ZE4ERFTE 0~02 £ 4, LU
AN 2 R R B M AR B i i AR & BAC TSR (R EAL . W, AW R
) r 5Pl B 6(c) FT T, XEF UV, BT R MAHLY, HBC-O, Al LBC-O, Y KR F B4
1E 709%~90% , < H - 44 = 5 #4391 Ky 84.2% 1 77.3%, B HBC-O, i LR Eir . AR £,
UV, A0 7K W 5 5 5 288 R0 45 0% 75 I 46 K e F A ML S Y, HBC-O, &30 B4 1 it R 2 HE AL B
S5 R R SIS B R BROK Th UV, TR AL ™, K 1 MR 1 AT, LBC A1 HBC W fLA2H &
B AE0.3~10.0 nm, UAGFLAITR AL R F; 5 LBCAHI, HBC HAH KM R MM . 0 &AL
B, HH AL BB LBC & il 19.9%, LA 28.5%; B HBC B =F & 19 G L e fL
S5 AW IR R o T A AL A T A R SRR B B A A ST A5 SR T AL, w2 AR R A
M5, 2Bk UV, AR A K 2148 P 0 0k 425 IV HY 366 5 % R o v A 90 Pk e 20, F R 6(d) T,
Xt F COD,,,, LBC-O, fll HBC-O, i BRI FE 30%~90%, FEERTE 60%~75%, HFH LR
W h 65.7% F1 64.3%, R LBC-O, 1 % BRZICR B 4f T HBC-O;, 71217 0~60 d, LBC-O, Al HBC-O; 1Y
EBRACR AT, R BR RO IE 55%~80%, iX & R Ay s A B0 B8 5 A 55 5 0 W B BB T 5 7E 60~
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100 d, thF it KH COD,,, (3T 2L BRFFEAL; 100 d J5 K BRFRFE 7E 60%~70%, XS H Fi%
B B AR W (FF WL 2.2 95 XA ALY I A W R AR L o8 T e e T AT A RS bk o A
5P, AT R 7K ) CODy,, fH R E 7E — & [l ; 5 HBC-O, M [, LBC-O; Xf COD, 1) R # B
e BIZOE M R Y FL B 25 4 TS B B K AR TR 28 A ALTS Be s Bl T LBC-O, 55 HBC-O, X
COD,,, 730 H A A i W BT BE 1T Bk W B 9 G AL Y5 S 9 SR B0 0 i A R g B 3 T ), AT
PRB T WM R A W A, SETIA R T IR B . AR P A A R PRI R0

Zi L prik, B4R %4 LBC-O, Al HBC-O, Zb B 5, th /K 7K Jit 5 3k 81 7 225K, 5 43 51 % LA
CODyy,. UV, WKW H ARG I B9 A R ALBUR 5 BAC T2 A% Lo —— 7% Pk o 1) £L Bt
SR . X T UV, REMA PG RYIMT , HBC-O; 19T LBR 3 [ LBC-O; ) 6.9%; Xf
F COD,, 1M 7 , LBC-O, fJ-F3LBRZF  HBC-0, & 1.4%. X J& 1 3% P s 10 FL B 45 44 K JR K i e
Wy R S W e e A, RIER X IR K K ST SR AT AT, 1 BE R T M e A Bl R T e R
WG, FFE MR H A .
2.2 LBC-0, 5 HBC-O, £ 455 9 47

D) e BB R 221k . /MR BAC T.7 LBC- 2N o

O, 1 HBC-O; P91 P ¢ I B 25 0 40 17 B 2 Bl iz 70720000 | ~e— HBC-O,

FFI ) 69 28 AL A [ 7 i, /M BAC T2 2

LBC-0, fl HBC-O, i ¥ 5 LW 75 myam e~ 277

1 2 500~12 500 CFU-g !, ' LBC-O, 41 24 210000 |

HOR . 5 T CODy,, 12 BRACR (2.1 49 2 Lol

WA EDE . 6 /D IS5 i 7 80 d i, T 5

P L A0 AR B R R, U Wi 2 f

BUEIRS 5 CODy, AW Br LA TS Jh S o0 T 10 i 180 200 20 24

A EH BT 128 d, e HRIE TR, I 7RI/

Pese LR BTG, T T 190d Ja FRIGRE - 7 LBC-O, F HBC-O, PI3% M R B4 K 1R
2) A WA i B R AR, /N BAC T2 22 Fig. 7 Bacterial growth on activated carbon in LBC-O, and

JEAT 280 d (37 P 5B (14 75 1T 10 A 00 L A B HBC-O; columns

WE 8 Fron, AP £ A K AR M im0 AALBR AL, EZONFPIRE . 2R RAERIR B . X F—2
B UE T 4 BRI o
2.3 LBC-O, 5 HBC-O; 7k H AR M BRI i H % 45 47

FIH =496 061E X /MK BAC T 208 K i i e A LY Gk Ae vk 8 AT R AR, S5 1&l 9
FIE7R o = 4D Stk B e i & I (Em) AR 9% (Bx) 1T 438 S A X . A X (Em>380 nm,
Ex>250 nm) fUR K EHE MR XA LY ; B X (Em>380 nm, Ex<250 nm) fCREEF HREYT; CKX
(330 nm<Em<380 nm, Ex<250 nm) 1 D [X (Em<330 nm, Ex<250 nm) {83 & Po i) 55 & i &5 11 ot (C X
FEAFORRE S EFEHREAT, DX EEAREMAMRE N FHEMF); EX (Em<380 nm,
Ex>250 nm) 3R i P E D A 20,

Hi [ 9(a) I AT, SLERJF/KAE B, C. DIXAHIEIOE, AL EXEA W RMIOEE, LISk
AR B, UL JE K TR i A AL D2 B RN O A R AR R

XiF H I 9(a) TR 9(b) AT, 5L A Ak 7K H b 3 X f ik B 349 W R AR, D ) B S UK o
FEAEM Y AEAE S A, eAb 5 2.1 5 A fil )5 7K 'h CODyy, R UV, I BEARIE S : COD,,, #£
—ERRE LRRKPEIY 2, B LRSS A S BE A P A OE, UV, 1Y
PR R REFEMW A, C. DXMCRMEBHMEAIY, FEBEEABMBE . hE
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(b) LBC-0,

7 (c) HBC-#f# (d) HBC-O,

8 /MK BAC TZi1T280d HEMREBERA
Fig. 8 SEM images of activated carbon at 280 d of the lab-scal BAC process
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Fig. 9 Three dimensional fluorescence spectra of influent and effluent at 280 d of the lab-scale BAC process
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9(c) MIE 9(d) AT %11, LBC-O, f1 HBC-O, HH 7k 7 A, B, C. E X { ¥y i o & 0 W B A%, 0 B /N ik
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i 9(c) FE 9(d) o, X T E XACR M MG ERUAED QY , 8 0a 2O00E, 9t R
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3 #Hig
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B Xof JE K K T #E A7 43 B, 0 ) 3 B A PR R AT B TR e B R . WA, A Uk
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2) 4l i A K #E LBC-O, Fll HBC-O, i 1 % e 1l AFLER o, FEZ ARG . 2R B BRI ;40
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Application of Xinjiang coal-based briquetted activated carbon in BAC
process
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Abstract In view of the rich coal resources in Xinjiang, a lab-scale biological activated carbon (BAC) process
consisting of two up-flow columns was conducted for about 300 days and its running status was investigated, in
which two kinds of Xinjiang coal-based briquetted activated carbon (LBC and HBC) with different indicators
were packed, denoted as LBC-O, and HBC-O, columns, respectively. The results showed that the COD,,,
removal effect by LBC-O, was better than that of HBC-O, (the average value of influent was 1.56 mg-L™', and
the average value of effluent was 0.55 mg-L™"). The removal effect of organic compounds represented with
UV,,, by HBC-O, was better than that of LBC-O, (the average value of influent was 0.053 cm™, and the average
value of effluent was 0.005 cm™). The better adsorption performance of LBC-O, on organic compounds
represented by ‘COD,,, promoted the growth of microbial biomass on the surface of activated carbon, thus
forming a. good cycle of adsorption and biodegradation. HBC-O, with developed sub-microporous and
mesoporous structures showed targeted adsorption to organic compounds represented by UV,,,. The results of
microbial detection during BAC process and three dimensional fluorescence spectra of influent and effluent of
BAC columns confirmed the conclusion. Therefore, combining with the characteristics of pollutants in the target
water, the targeted selection of the briquetted activated carbon was made and could achieve better BAC process
treatment effect, which can improve pollutant removal rate and save resources, being in line with the goal of
carbon emission peak and carbon neutrality.

Keywords Xinjiang coal; briquetted activated carbon; BAC process; activated carbon selection;

permanganate index
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