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Tab.1 Characteristics of wastewater

I sS CODy, BOD;
WE/(mg L") 66 19050 ~ 19870 5940 ~ 6600
w7 H NH, -N TP SO%- pH
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SO2- HJ EDTA #:; SV H 100 mlL i & ik TP Hi#
B oy FEE T

1.3 KBEAHZE

1.3.1 REFRMEHRBDL ALK RHEF
BREF YR BT, 15 IeB A T5 KT T m
IREHAIEIR, i KEG—1H 537 i 8t
AIEIBTT, M4 H 7KK G 08 2 25 4 e i K 1
fif . HENRIHARTA L. FETS TR SR ML o B
RS 5E o R R S A AR

1.3.2 REAYREBEGEBITFH REHL
SCHRVERI LR L e EAK BT, SR A
FsE K J1f Bt . AR, sl T fr . K
pH & H & X b FE R iy sz, LK KB, 4
COD 1Y KBRBOE . H/K I A MR 5 i K ILELIE .
7 Ve HR B SE AR bR R HWT - TV ORI R U
351 s HARFUR 3 B s i -

EABR R Fi#

i1 RKE

Fig.1 Experiment equipment
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2.1 BRRERMZHF (EABR) HIBEHHR

SRR NABSARN 16 o, BEAGRIAT
KA IR AR5 TR, B RIS TR EE TSS A
26.1 g/L, VSS 7y 14.8 g/L, ERIREN2$HE 3N
SR 3AE: IR B, AT B . WA
MrEr. fERShRT 20 X, RSB i5R,
kK, &2 hiE—WK, #HKFER 35 Uh,
HK [ B fE K, B R 100% . FFEE 20 d
fi, COD MEME AT 82%, XHT AT LUESE#HEK,
HARART B, LL0.8 m’/d BB BEK, SR
HIRFARATH 1.0 kg-m > -d™", FHK COD XK
HEiRE 80% BT B LB A, RARIEE N 20%
~40%, 23t 50 d Wttt AIBIT I
2.1.1 RA% G5 ARG 7R E 6 Tk
RN 231817 50 d Ji, KAFEEE (HRT) HfEy]
fI20d48 N 32 h, AR M (OLR) &M
1.0 kg/m’ $EFE) 15 kg/m’ (B 2).
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Fig.2 Variety of hydraulic retention time and

volumetric loading rate
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COD W= R A%, BFREER EMHER, COD £
RREET FF. £33 50 d MiE1T/E, COD I £BR

RERVIM 51.2%EME 90.4% (E 3), HK
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100 12000

30> \ /\r/\ .n/\/\/\ A {10000

18000
60

16000

L

20+

COD L [5%/%
COD/(mg-L™")

12000

R . o

0 10 20 30 40 50
e TN M/

[--- coD L%k —-- cOD ]

B3 ik COD K COD Kk 3RHfH ] fy 25 1L,
Fig.3 Changes in COD and COD removals with time
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Tab.2 Removal effect of BOD;

BfTRY  HiKBOD,  #iZk BOD;  BODs %R
d (mg-L™") COD %
1 3319.4 0.357 47.2
6 2755.7 0.384 53.6
12 1765.9 0.405 73.6
18 2121.2 0.441 66.5
24 1554.5 0.435 73.7
30 22488 0.466 64.0
36 718.5 0.418 89.1
42 1870.2 0.392 71.2
48 737.0 0.381 88.5
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Fig.4 Changes in SS with time
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Fig.5 Variety of VFA and pH
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Tab.3  Constitutes of VFA mg-L™'
BT R RN K
d B TR TM M ER TR
1 308.4 341.5 71.4 311.5 148.5 NT
10 3149 398.0 43.7 277.4 184.8 NT
20  341.8 408.3 10.2 285.8 162.7 NT
30 501.6 310.7 NI 357.6 72.5 NT
40 5207 321.4 NT 3917 200 NT
S50  643.1 276.2 NI 3985 NT  NT
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Fig.6 Changes in alkalinity with time
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Tab.4 Effect of EABR in different capacit load
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Fig.7 Changes of COD removal with organic load

ARAB  COD KBR¥  BOD KBR#% sS

(kgrm™-d"") % % (mg-L™")
8.0 88.7~91.4 80.6~86.7 98.2~118.4
10.0 87.9~92.5 81.7~89.1 100.8~148.9
12.0 84.6~89.7 79.2~84.4 123.7~166.6
14.0 85.7~90.5 81.7~91.3 108.1~182.5
16.0 83.9~91.9 81.3~87.2 142.5~176.9
18.0 80.1~84.6 74.2~79.6 184.3~224.0
20.0 75.8~79.3  68.7~71.4 217.6~308.7

2.2.2 & i AT EABR #9 %0 [TIIRE &M
IR , Bl i R R N 28 B 1T 7= A — B R
ALWHER BTG, B RRNE RN AR
ST, X PR AEU B 2% LR B kAT T ot b B
FIER, 3% R F — 2 S0 Br TR IE AT T ss R L4 1Y
BITEBRM® T S%,

B 7 BT AS [ 4 o o it R B X EABR B #2
W, ZEMIIBERT 40% MIER T, KL 2K R 5
EHEKFEE 1~3dHEEGEEMGEES T
0%HERT N MK E 58, FE3~7 d R
&), A HAE hit 18 B & T 100% MF R T, R LS H
EALBIBIE , XA A K SS 2RI B, K VFA
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Tab.5 Effect of EABR in different pH

HiZk COD 17k VFA
) H K pH
4.1~4.5 5.1~5.8 54.7~61.2 11.4~23.6
4.4~5.1 6.2~6.7 78.6~85.8 9.6~12.5
51~5.8 6.3~7.2 83.6~92.7 6.4~8.7
5.7~6.2 7.0~74 87.9~91.4 5.8-~7.3
6.1~6.6 7.3~7.8 89.3~909 5.2~8.1
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(2) EABR WEAFZTTAAAE 18.0 kg'm™>-d ™'
LR, AL FFE 20.0 kg-m™ - d™' B, COD. BOD;
MEBREHERREEN TR, A TRASHE, ™
AR, 8 K SS tLBfE f for B s .

(3) ErPTIEERT 0% MBS T, RN 241K
HEEHKETE 1 ~3 d AR ;{E 7 vh o5 15 B 5



74 FIlRFEFER (HRBER) 544

FAORWER T, B SR E AR, FE3~7d 1 A SR Z B AR BT AL (1] MARIE Tl RE R,
], I HAE whd IR S T 100% AT, B 2% 2004,36(12) :1721 - 1723.
£ AL IR B, EABR X 0407 (0 w2 % BB 1 (3] WHLK, TR, B RAK, % L UASB Jii s B o 75 JE 89t
AHEIL 50% RALHOTE AL ()] FRBERLY 5 H0R  2005,28(2) 22
: -25.
\I 74 Q‘ 4 - - . 5 H 4= ) ] N

‘ (4) St K pH HARAE 7.0 = TARE COD K e oo wamie LookasmsA (M) s
BRFAE 87.9% ~91.4% . (2 B 2000,
S 2T (5] e Bt . AEVREEA LK ST A M), JLs D

FAE R AL, 1991

(1] BEFREFER . KRB KM AEM]. s .+ H (6] THEE WEE BEH. S S8 RKE KRR
FRBERHE AL, 1989. {F SRCRBRZELT) . s ERBERE ,2005,25(1):75 - 79.

(2] #hfmet, Rk, et , & . EE5UKE - FE N8

Treatment of Biological Pharmacy Wastewater
by Effective Anaerobic Batch Reactor

YE Xiang-dong', OU Jun®, LI Shi-hua®
(1.Guangdong Environmental Protection Engineering Research & Design Institute, Guangzhou 510140, China;
2. Guangdong Association of Environmental Protection Industry, Guangzhou 510045, China;
3. Institute of Environmental Science,Sun Yat-sen University, Guangzhou 510275, China)

Abstract: The startup and running experiments on the treatment of biclogical pharmacy wastewater by effective anaerobic
batch reactor (RABR) were performed. It showed that EABR was high effective and short period to start up. Usually, in
50 days after starting up, COD removal efficiency was 90.4% , and BODs 88.5% or even higher. The best load of
EABR was lower than 18.0 kg*m™*+d™'. The removal efficiency of COD as well as BOD would be decreased fast under
load of 20.0 kg*m™*+d™'+  The variation of load to treat for EABR should be under 50% . The COD removal efficiency
was 87.9% ~91.4% when the pH of the treated water was between 7.0 and 7.4.

Key words: effective anaerobic batch reactor (EABR); high concentration organic wastewater; organic load; bio-

pharmacy wastewater



