Water Pollution and Treatment 7Ki5 %X #b3E, 2024, 12(3), 50-58 Hans )0
Published Online July 2024 in Hans. https://www.hanspub.org/journal/wpt
https://doi.org/10.12677/wpt.2024.123008

FEMET ZA MR

BHR
T R BT SR BE (SR ) AT PR A WA S 2GER S b, B

Weks Hi: 20244F6 H22H; A HEN: 20244FE7H22H; KAHE: 20244F7H31H

H E

BEE/MARE FRE . TREREESRITR T EEE T2 EREREE IR . SR RH,
EHEER R CODNIEH S 4 FER M, BFSE RN HEL199.45~260.65 mg COD/(giftEFR). W
R B RRRRE A, 35 RRRHEZ589.8 mg COD/(gi%1E4£)~96.0 mg COD/(gihE
££), AT E SRR AW, HHENATEKT EFELE A ICREZICODE M ER, HAKREREK
| HESbR SR .

K§2in

WA, EAEK, EREEIY

Study on the Treatment of
Non-Biodegradable Organic
Matter by Activated Coke Process

Yaoling Lyu
Institute of Environment and Transportation, Shanghai Urban Construction Design and Research Institute

(Group) Co., Ltd., Shanghai

Received: Jun. 22", 2024; accepted: Jul. 22", 2024; published: Jul. 31, 2024

Abstract

The removal of Non-biodegradable organic matter by activated coke process was studied through
small-scale, pilot-scale experiments and engineering practice. The results show that the adsorp-
tion of COD by activated coke is non-uniform multi-molecular layer adsorption, and the static
theoretical adsorption capacity is about 199.45~260.65 mg COD/(g activated coke). The arrange-
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ment of adsorption column has a slight influence on the adsorption effect, and the dynamic cumu-
lative adsorption amount is about 89.8 mg COD/(g active coke)~96.0 mg COD/(g active coke). The
application of activated coke in advanced treatment unit of wastewater treatment plant can effec-
tively remove COD, and the effluent quality can meet the discharge standard of wastewater treat-
ment plant.
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1. 518

W R BOVRIB I AL R ALEH, &0 45 IMIhRERERI[1] [2], WMRCR KAz AT AL 1%
PEIR[3] [4], FERBE AL KA BRI BB 7 1A BT 2 BT FURISI A o 3 AR 2R B AL B AR <AL
KIS T OIS TAT RCR, BSIHRSG H COD LBR¥6IE 93% [5]; JEMEEMRA. BAIEKN
pH S AT IR PP BRI B, R BEX IR B R M AT BR[6] o 351k R SO M BR A3 4% B[] 5 AR Js< oz e
TEAIBAERT TR A B, AEAN IR PR B B AN [ RS R ML 2 e R B =, A BRRE PRARA 2 W B B 25
TR AR[7]. IR, ZTFHRIANTR R, HKH RS BRI IN, FH5KAEAT LRt 5 H
R, BEAE IR T R/K HE O R 4R, 0 XS /K A BT ol T I 3R b SO B a5 FLEE T
—SRREIR T R K (G AR R K) AR, 15 Qe Bk, MEREMRA VR =, RSN E A e
RUSRS[8], i PEAEIR I T2 A AT BE NN B — o X HSF I, REGFRGRBENTE, LR
AR T IS AR R K IR AL BT T RUE KIS AT ROCR , RBLH 225 P B HE(ERINE R A PR 5 T34 [2] -
EREAA &, %05 R T S S AR D o Al s il . s il i J SR i H A A
IBERWEE, WFIUIE TR B 25 B e R A IR K T ZE ML, % L2 s AE 5 K] IR AR B ) 52
APEREAR TRz —, DNk TR 5% .
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G AE RIS R N KI5 e, R TR R B RS RIZ ISR L E . K, T0
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WP 2 B . Langmuir W B ASIE 20 AR T 80 7 2B EES, H H DLYPAE R R R IR R T2 e 8 i
I A K P 28 &5 Freundlich S8R W AR Y el id 7 ARSI B, w H T30, IS R .
2.2.3. WMIEhHEHR

K — 25 8l F7 5 RHE — 0 ) 72 A5 TR 3 1 R PR 6 25 SR AT H A, T 9 9 P A I B e R P 4
H IR Bl AR e W B RS2 i B I s W gl Sy SR R R N B, 3T B AT
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Figure 1. Schematic diagram of the pilot test device
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Figure 2. Flow chart of sewage treatment process
2. KBTI ZRIZE
42 FEMERTTESY
T KAL) I A S B B RS EUN AL 1 TR
Table 1. Table of main design parameters of active coke reaction unit
F 1 EMERNBETEERITSHER
T H HE B
TR — O B
UE e 26 i
USRI HiE3, mE9 m
S5} ik 45 m%/(m?-h)
T e i 5.85 m%/(m?-h)
ZERIK S 15 B IS ] 1.2 h
PR R
W B s 26 i
W B £ R HE3, k8 m
]I 73T 45 m3/(m?-h)
i UEE T 5.85 m?(m?-h)
KK 15 B[R] 1.0 h
TE
TR 1 i
IR 3.0x12x 3.0 mxmxm
JER S 1 m
TR 23 m®/(m?-h)
Hic & it
B A H L
K. 1:5
FEIKS3 B R 1.5mx4m 2%
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Figure 3. N and P concentrations released under different
pretreatments of active coke
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Figure 4. Fitting diagram of COD adsorption isotherm of activated coke
B 4. JEMHERM COD FR&LMEE
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AR IO 5, REAE AL S Bedh, S Langmuir BEAILA 240, A/MRIREEE MEFEXF COD
FA e KBRS W B A 199.45~260.65 mg/g.
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Figure 5. Kinetic fitting diagram of COD adsorption

by activated coke
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Figure 6. Time-dependent COD removal rate of activated coke adsorption column

I

g2/ - B

y =-18.22In(x)+ 124.55

e R2=0.9286
‘:- -, % .
Ce g
ar u': A :-:{3 L
e “" ’ Tes 'J.:x:" .
y=-1586In(x)+ 110.05 EEPA
R2=10.8911 N

0

50 100 150 200 250 300
AT (h)

6. SEMERMFET COD KRR pERTEZLE

DOI: 10.12677/wpt.2024.123008

55

K5 G B Sk P


https://doi.org/10.12677/wpt.2024.123008

SESPN

120 - 2 - B
100 -
y=-0.0007x2+04913x + 54245 _. =T
? 2 — - - .
SR R?=09975 -
# L
44? 60 Prst ~
o) LT y=-0.0005%* +0.4255x + 5.3438
S 40 A P R>=0.9965
O 2
0 / T T T T T T T 1
0 50 100 150 200 250 300 350 400
i 1a) (h)

Figure 7. Time-dependent graph of COD adsorption capacity on activated coke
adsorption column
B 7. EMERMAEST COD Rk M ERERT B2 1L E

FHARIG 45 Rk, JEPEAEXT COD [ 22 bR b A AR 40 X BT Bl . 384T 24 AN/, BRI
Z R RS0 COD LFR%H 90% 52| 70%LL R, 12174 48 /N COD PR3 %) 4 50%, It/5 COD
EBRFR T RECFLE, 1E 240 /N LLJG COD LERF TR 30% LA o BARSHT, RGN FHFE RS COD £
B Rms = T 2 OB R GE, BRRAE 24 /N LA & 10% /545, (E 24 /N LS & 3% A A . 2 Ay
W A% COD R B 27 28 345 /NI JEACIA B AN, SRR &) 14 89.8 mg/g 1 96.0 mg/g.
55. £ZEBEITEBRBR

2021 = 1 A~11 A A, V5K SEHEERGEE. HK COD IREWZ: 2 AR,

Table 2. Statistics table of COD concentration in inlet and outlet water of activated coke adsorption system

2. EMERMRFIH LK COD KELIT R

H3 K COD (mg/l) 7k CoD (mg/)
1A8H 86 46
1H9H 71 47
1H10H 65 43
1H11H 68 46
1H12H 66 47
2H3H 50 49
27 10H 52 48
2A12H 61 47
2H 13 H 62 46
3A3H 80 49
3A4H 82 46
3A5H 80 46
3A6H 83 47
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4H6H
AHTH
4H8H
4H9H
5H6H
5H7H
5H8H
5H9H
6H2H
6 H3H
6 H4H
6 H5H
7H28H
7H 29 H
7H30H
7H31H
8H5H
8H6H
8H7H
8 H8H
9HTH
9H8H
9H9H
9H10H
W0H1H
10H2H
10H3H
10H4H
10A5H
1WH1LH
11 H2H
11H3H

67
63
62
62
54
54
52
55
68
63
59
60
54
58
62
64
60
60
57
64
53
59
64
73
68
67
71
73
70
73
70
67

49
48
45
45
38
39
40
40
48
45
43
44
45
45
49
47
42
45
44
47
44
42
44
49
47
43
45
47
49
46
46
41

RIS, J57K) 1T RS HEK COD HME K EZ) 65 mg/L, Hi7K COD #{EHE %) 45 mg/L, COD

FFEFZ130.8%. 7K COD KB IA T KALEE ) HE bR B R .
15K TR I R g Rt JBR COD BB 3 Fiar.
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Table 3. Statistical table of total COD removal by activated coke adsorption filtration system
3. FEMERMIEIE RS R X COD B84tk

e R AR it %5 COD A&
(i m) (t-COD)
1H 68.2 16.43
2 H 61.6 5.39
3 H 68.2 16.88
4 A 66 9.63
5H 68.2 10.83
6 H 66 14.06
7H 68.2 9.66
8 H 68.2 13.28
9H 66 12.41
10 A 68.2 15.35
11 H 66 16.94

MAEGE e, 72 2011 4 1 A ~11 Al in], ST IE R G R g &4 1530 t, Rit&

% COD %) 140.86 to BIA =T H A, 1M AE SRl Fff 249 92.07 mg COD/(g iGPE£E).

5.6.

it

1) IETEAEFASERMNRIRIE R, IETEERM COD NAEHSZ T EWM, AT HL, 2R

BT B s & R = om, A BT E 2] 199.45~260.65 mg COD/(g i 1 £2).

2) IR AR PEAE BN SR B i IR R W, R PR e B TR SO R B SR A S, (H AR AN K

W B AN, BRI BBl 89.8 mg COD/(g i 1 £8)~96.0 mg COD/(g & T £2).
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