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Effect of the physical and chemical properties of activated coke on the adsorption

characteristics of organic matter in printing and dyeing wastewater
CHEN Sheng'? , XU Shihong”, LI Dengxin®
(1.Nanbo Environmental Technology (Shenzhen) Co. ,Lid. ,Shenzhen 518000, China;

2. College of Environmental Science and Engineering , Donghua University ,Shanghat 201620, China)
Abstract ; The activated coke ( ACoke) was used as the adsorbent to remove the complex organic matter
from the printing and dyeing wastewater. The change of organic matter species and concentrations before
and after absorption was studied. Physicochemical properties of ACoke and its influence on adsorption
characteristics were investigated. The results showed that the content of organics (aromatic hydrocarbons
and alkane derivatives) decreased from 89.1% to 30.5% after absorption by ACoke. The content of or-
ganic matter only decreased from 89.1% to 87.7% after absorption by activated carbon ( AC). Types
and contents of surface functional groups of ACoke were similar to those of AC,and contributed indis-
tinctively to the adsorption characteristics. The abundant mesoporous structure had a significant
influence on the adsorption characteristics of ACoke. The specific surface area of mesoporous structure
of ACoke was 114.111 m*/g,which accounted for 28.6% of its total specific surface area and was 2.7
times that of AC.
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S pH (E S TR MRS, BB i S 8L T
K75 BB HE bR #E) (GB 4287—2012) H COD
TFLIEHE BRI R AN KT 80 mg/ L, ZEVT 55 A i 4
X B EOR B YL R 7K COD HEC R {4 75 60 mg/L
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BRE5H Kok | T E R F & I TE M M R
ACoke F L T 16 P 7% (AC) , He BLAT i AS BEAIG | 25
AR R R, B AT 320N H T4 R Tl A
BRI , 7E ED YL P K Ab B TR L AR A %
T ACoke Y B Ak 41 2 Xof LI BfF1A: e 52 el A AT 52
g

EHEH ACoke 1EME BRI, LASE PR 220 — 2]
AL A ED YL PR K R AL ERXT 421 I AR 5E 4 A T
R, LKA BEE B AC i Sb R, 434 e B
B S 2 7K T A3 BIL W Bl 2 R B i 0 A Ak, B 5
ACoke FHULb AR X JH 2 BFFRE: 5200

1 SCIEE Sy
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Tablel Basic parameters of materials

i3

W 551 AR T
JEHE AL AR
F-HPRi A2/ mm 4 3
T FHE/ (mg - ¢7") 400 1 000

AHFFE R ER B2 R K I A 75 N 25 24l B
e K AL HR 2R 48 UL 4 K, coD,, YE A
110~ 145 mg/L,
12 1¢=5

S—4800 #4137 & S 414 HL BE ( SEM ) | Nicolet
6700 7 & B AR e 21 b 6% AL (FT - 1R) |
NOVA1000 % b % 1 £ R0 £L B 43 HT 4 ( BET) |
GCMS-QP -2010 #I S AH £ 3% 57 3% B AL ( GC -
MS)

1.3 XWAHE
1.3.1 R HFEp 3 R KX B

AL 2 4 200 mL K AETF 500 mL #E T2
W R 3 A TATEE 2 AAr B A S TR EVE T
HEJ5 Y ACoke \AC 3.0 g, B T /KA THIRIR B 45
25 CHRGWME 4 h DAL SR i g 12l i
FRFRI SR K EER) COD M, IS COD P41,
W14 HE#E ACoke (AC XiF E YL 5z 7K A5 ML il R
PERE

LS50 I R I BRI KRR R AR S e 42,
TR 8K GC-MS 43 #r R IE RER] 73 #7 | L3R
T RN FLAR S5 R 37
1.3.2 RA@EHAH

b fa W BEE A RE T 35 B B B v i A 3
KBr J5 7853 U Je 64T FT-1R s, &
PEHT ACoke FI AC ZR1HI B BRI AP IS FI & &

W2 B R %) 2R T T AT 75 R Boehm 1 22
B il g, BART] 275 (% 1H 25 2 il 45305 1 o
B LR mEgEY 7

2 HRSHE

2.1 WRHHERES T

W B B 22 2 7K R 36 25 SR i |, K 28 ACoke
AC TZFffJ5 COD M 141.6 mg/L [% % 79.2 84.0
mg/L, R HAF] 44.1% 40.7% , 7 W] ACoke
5 AC X EP YL K HAT AR 0 W B RE

K 1(a)-(c) 20 B IE K  KEE 1( ACoke
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FIRRA A WL, 43 A 12,20 13 F, Hodr JKEE 2
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ARG TR R YDA, KRR 1 HaX 89 B ) 2
SR E o3 i/ B (L 30— S At ) K i
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YIRS B R Z B A 2= O N AR B T8

MRS i) 2 & Bk 2 iR,
MRS SR I 7 R ALY & ik E 89.1%,
ACoke W B Je H B S 2 30.5%, 1M AC Ab B 5 H
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Fig.1 Results of GC-MS of wastewater before and after adsorption
K2 KEREERSYR
Table 2 Substances with high percentage in water samples
Y5 HHLA 2R JFIK/ % ACoke WERft5 /% AC W5/ %
1 TN 1 7.15 7.89 3.26
2 1,2,3,5-PUH LR 4.26 / 12.01
3 THIER 15.07 / 15.63
4 ALIE T S 14.32 / 9.61
5 T e Rk R U 11.27 7.83 9.11
6 2,4-TRUT HoR 32.34 14.75 34.43
7 T = ek — F U 4.66 / 3.64
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ARG, a2 (b) s, ok 8 Tk i, Wl L
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T ACoke Iy Hb I AL K, T 4 (A J 1) e o o7
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Fig.2 SEM images of ACoke
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Fig.3 SEM images of AC
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Fig.4 FT-IR spectra of ACoke and AC (a—ACoke;b-AC)
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Fig.5 FT-IR spectra of ACoke and AC before and

after adsorption
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(2) Boehm ji e 15 f 0
R 3 PR, ACoke FRIE 5 10 0.248 mmol/

g, KT AC 190.306 mmol/g,{H ACoke 2 I PN i &
Ml L5 2 BRI B REF & &t AC % &,
WM R PRI A E R AR T Rk,
SRR A B A W R BET Y 5 AC AR B
TN EREAIFP 2 A5 =, YA HXF ACoke B Wt
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Table 3 Concentrations of functional groups on the surface of ACoke and AC mmol/g
W B A B PA T 2 [LIEZEN MR E R
ACoke 0.248 0.225 0.271 0.744
AC 0.306 0.192 0.255 0.753
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Fig.6 Pore size distribution curves of ACoke and AC

SE, #¢4 Miad BET 5 A BIH 5 #3545 2
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HI Il 6 vl A5, P AR A LG FL AR 2 A 38
£ 50 nm VLN, FLAE > 50 nm ZJ5 HAR AN TELE 1
1B, X UL ACoke MIFLIRESHI S5 AC 2L, FE R
HfLAIEFL . A 4 HhaT LR B, ACoke \AC Y
Fb 2 A2 B4 399.023 m®/g. 631.978 m*/g,
ACoke R AC K 36.9%, 1 ACoke [1H1£L
Fe R mAEIL AC K 169.8%, H. ACoke 4 HFLFL
25 0.206 cm’/g WAL KF AC 19 0.055 cm’ /g, X
W15 AC A I, ACoke T % fL %5 ¥ 2 v 1L,
Fusheng %" #F 55 R RHE 3~10 nm ST
FLBREEANS AT T A WL A %, X 5 B3k GC
~MS ST A RARAE, UL L2585 ACoke XFEI
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Table 4 BET specific surface area and pore volume of ACoke and AC

g Sper "/ (m* + g7h) Spes " 2eg™h Ll % Vies "/ (em® = g71)
ACoke 399.023 114.111 28.6 0.206
AC 631.978 42.291 6.7 0.055

Sy 4 BET B HLFRTTBY S, R FLRTTRL 1, P ALAL S
3 &F ®

(1) FHES T AC, ACoke X EN L /K v &5 2%
BL A 2 B 1 e B A S . WX 36 i GC - MS
SIPTEE R A RIS A5 E T ED L K K R
ACoke W [ff )5, COD., K BRFHy 44.1% , Horh 35 75
KRBT A 5 B 22 WL & R AR £230.5%
B AC IS, COD,, LBR3 N 40.7% B E 224711
W AR ik 87.7%

(2) EHEBEFIX ACoke 114 451 52 mi

3, FT-IR M4 R 3R W], ACoke 5 AC FETEAH
RLARFIE IR AT U | 2 BT ask 2 79 28 140 4 7 A 2 W A
VR e fugiae 7 s 45 ) BRI B /R . Boehm
THELE R EM, ACoke HFRMEE REH & 0.744
mmol/g, 5 AC ZRAK,

(3) HfLEEH 2 ACoke X ENYL I /K rh A5 WL
W R REPE ) 252 R R, SEM 4 SRR
ACoke 5 AC MR EAT Bibs Z AL S5 R FEME  (HTE
AN AR 25 5 ACoke PR K F R 45, H
2 EAAERE AL, PRIE T ACoke HLATH K
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PeR AR, W EPJL IR K 5, We B BT 7E ACoke 3
AR HERUR, 1 AC SR BEA , Ui ACoke X HA
R W R 1, BET K45 S R, ACoke Y &L
b 22 AN 399. 023 m*/g, HFL HE 2 i AR
114.111 m*/g, FFLFLAE F 0.206 em’/g, 53 5l &
AC 1 2.7 1% 3.7 1%,
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