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Abstract: In order to explore practical effect and feasibility of advanced treatment of activated
carbon membrane on wastewater treatment plant outflow, the activated carbon membrane
equipment was established and pilot experiments were carried out to analyze its removal
efficiency of chemical oxygen demand (COD¢,) and suspended solids (SS) of wastewater
treatment plant outflow, and optimize operating conditions. The results show that when the

loading of activated carbon is 150 kg, the CODg, concentration reaches below 40 mg/L in the
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outflow and ranges from 80 to 100 mg/L in the secondary effluent, and the SS concentration
reaches below 10 mg/L in the outflow and ranges from 90 to 100 mg/L in the secondary
effluent. The quality of ultimate effluent can meet the A class discharge limits specified in the
Chinese National Standard GB 18918 —2002 “Discharge Standard of Pollution for Municipal
Wastewater Treatment Plant”. Besides, according to the measurement, the direct operation
cost of this pilot system is 0. 84 yuan/m’. As a result, for the wastewater treatment plant with
urgent requirements for raising pollutant discharge standard, the activated carbon membrane
treatment is technically and economically feasible.

Keywords: wastewater treatment plant; activated carbon membrane; chemical oxygen demand;

suspended solids; advanced treatment
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Fig.1 Technological flowchart of wastewater treatment plant
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Table 1 Water quality indexes of waste water treatment plant mg -+ L'
K pH BOD; SS NH,-N TP TN
B Rk K R 6~9 <150 <240 <25 <3 <30
BETF K K 5 6~9 <20 <20 <8(15) <1 <20
S B | K K B 7.38 18.3 98.8 5.1 0.4 18.7
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T 1 ¢ 11 RS Ak B e i 18 8 v A 7KL DS LR A 1 OB 5 4 4L L » 4R /K b 5% B R[] Ry 30 min, H AR
FEEH 3 000 m®, Bt HE KK B AR #5458 CODe, 80~100 mg/L,pH 6~9,SS 90~100 mg/L., ZA#%
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Fig.2 Internal structure of pilot equipment of advanced treatment of activated carbon membrane
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Table 2 Technical parameters of pilot equipment
£ 4 PR 1 541K:6.0 mX2.35 mX2.5m 2 SFK:5.5 mX2.35 mX2.5m
. ﬁfﬁlmvﬁl\& 80 mm;27 32 X 16 H (B PEH ™ KE 1 m, /R SO mm; 25 3¢ X 16 20 (B 3 yg 4
K 0.3 m’/h) KL 0.3 m*/h)
FRKEE F % ,Q=150 m’ /h, H=32 m,N=30 kW EWE % .Q=150 m* /h, H=32 m.N=30 kW
3 T UL Q=1320~380 m*/h; JE JJ 50 MPa Q=1320~380 m®/h; [ JJ 50 MPa
R B HE.Q=16 m’/h,H=59.5 m, N=30 kW BLHHE.Q=16 m’ /h, H=59.5 m, N=30 kW
HEzs 5 iR .Q=150 m’ /h, H=25 m HIER,Q=150 m’ /h, H=25 m
IESER %iEH Q=15 m’/h, H=30 m,N=3 kW 51 54#&6H
T 2% i RN o=1 200 mm. H=1.5 m 51 54kaH
TN AL =600 mm, 5 51 5HkaH
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Fig.3 Technological flowchart of advanced treatment of activated carbon membrane
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N 6~45 mg/L; BEE 247 ] 1) 5. CODe, 2 #i3 . & 17 g“ 001 e B }250 ke
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R THUERAE AT R KA YRR AN M 150 kg 42 TF 3] 250 kg ], 77K E AR B BR R
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Fig.5 Comparison of outflow production rate and production capacity under different activated carbon loadings

2.2 REREMRSH

REMIETEE AT ZREENTIRLM |~ W sk
TSR T R 26 5 R R R AR R | T i aosoks
FEBIEAT I 0 AT 6 R . 6 TR R GRS
015 B HE VT A A DR S, N IR PR A S
150 ke B 200 kg W RSB RUE BF LA, i % S Zzz
BB N 5 250 ke B 2B 1T 3 s RS §

0 R B T B S 22 56 0 R H B R B S B T |

S TT B 2 ph T 0 4 e ok L B ) T 0 T R 0

S 0B 2 5 4B A B R 5 O O T 4 6 & 10 12
2.3 SEENEIE iZ4TH}E]) /h

FHF a4 AT R 3 P R B R W S K K R L PR K B 6 Z 4tk bfiis 17 i Al g AR b
ORR RGP 2, P ORI B Fig. 6 Variation of system negative
L3t R BRI AT SR B | T 7 K R R L A R pressure with running time

KT R B 2 P B A B AT AN RRUE AL AR . PR A A BN [ KOS AN ] S K B 1 75 K
B 5 AR S B 00 A B TS P R I BO R . S A0 A I IS AT R S OK G R B RO, T MR
TN 150 kg B RGBT RSP KBERECR WA 7 fox. BB 7 AL Y RS 7 ERF] 0. 03 MPa
BF 77 ARG S UG R T B 5 BRLG H PRIEIB AT A% 7E B Hs 0. 03 MPa I 75 #1715 YRR AE .

TE LRSI T ik LizlT 7 d a5 R (B &) BoR A& XS K CODe HA RAFIA ISR . 78
a4 #iME] X% CODG, A 80~100 mg/ L k7K, th 7K CODe, AT E PRFFE 20~40 mg/ L Ju [N, H R G UEFRE .

160 -7 -0.05 100 -1 1000
140 | _
~ 1ol s 004 _ 80f - 800
T - < T‘_] K
= > g S :
= 100 - . 4-0.03 = 2 60 +tﬂ7ka 4600 E
- S0k / = = B RKE 15
% /. Qi\, QU %
5} 60 | S 4-0.02 g o 40r 1400 5
N &
o POKHEE 1 901 20 | 4 200
20 — — RGEHE
0 1 1 1 1 1 0 0 1 1 1 1 | 1 1 O
0 2 4 6 8 10 12 0 1 2 3 ) 5 6 7 8
Z4TH} i) /h Z4T i) /h
7 RBBITHRIESTKEEN LR B8 ik ki FikaiESIE T 7 d AL HRCR
Fig.7 Relationship of negative pressure and Fig.8 Performance of 7-day’s continuous running

production rate under optimized conditions



%330 K HLAF G PR R R IR TS AR TG KT SRR O R 283

2.4 KREEHASH
A P 5 1 2 BB AT AR A A T R e B R SR B 4. KR 120 m? /h i, 150 kg 3 P e AT
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Table 3 Operation frequency of each equipment

- I/ kW B AT B ]/ min Mg/ (kW b A/ 7T
7E K AR 30 480 240.0 192. 00
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JIETEE 5 10 0.9 0.72
il 249. 3 199. 44
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