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Fig. 2 Effect of regeneration temperature on regeneration efficiency and yield of activated carbon
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Table 2  Pore structure parameters of activated carbon at

different regeneration temperatures

P C R (m> g ") BAUAFY (em® g L4 /mm

250
350
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1708.8 0.8152 2.0103

PRI W] T o 2 R O TR BE BRI, (R PR A M BN e a8, (AR A e R — S R R AR
LA WU AR B AT RSN 5 R IR RE A T g, I M e BT 4 A BIL A 5% 20 i Ak 58 03 O i IR R
W, Jf7E 400 C K E il FEM, QRLETmg i BE Y, i PoER I S dE— PR E R, SERS RS
J R B o 25 75 PR A T M Y AR SR AN AR, AT IE IR 400 °C A S A [R] W BRF AR R RE 355 1 A )

AR TR .
22 BAEREXEERBESRNGSEROEME

PRI BHARLATEE R 0, 20% . 40%. 60% . 80% Fi1 100% F 3 1 4 45 100 g 43 531l ke 8 - W% B - -2
FE, PEH AR O 400 °C, A3l T IE PR A A FAE R 3. 6 9 h, FHERAN R P AR B ]
7] W0 66 R R B 0 1 o P A 0 AR R (R 5 ), e 228 IR B0 2 Sk 609% 1) 39 1k o 00 7 AN ) -2
B 1A) R B e 26w AL AN FLAR B0 A, ARG AE SRANIE 3 A 3 fif . nl LA Y, PR i ) 6 AN [ i
0 3 M R AR SR A BRI, PR E R 6 h i, FEA R R, KRR, X2 T
TR 3 hisE, PR R AR, T AR A Ak A RN R S A b AT, R 3 AT, F AR
6] A 3 h B, G AR Y b 3R T BUAR ST ARG, SE LA A T AR A 6 h R 9 h B TS PR AR . 24
FAERFE R 6 h B, fRMOR N AT 4, FHAERCRIR B R, R A S LR Bt K. (AREE
A R — 2, S G IRTT IR E — 20 ARG PR e, TR T e T I FLAR S R, e AR

WIS, ST AR T AR RO

A 1A g 3 h R 6 i, AN [ W R AR A e A AR A AT L T EE A PR AR 2 9 h
W, IR AR RN BT R R, BT 95% LUR o ik J2 PR FEA I TEL S 3~6 h B, IS AR AR Y A Ak
5 A Ty, R A LY AL O AR o BEE AR T AE R 2 9 b, IR A A DL i I

Cese 4, 1 BRIHE I I 4R B 6 4 ¢ Y ¢

R,

(A5G M e O A5 38 1 L T T A B A A A



2672 ® o T OB W 14 %

105' /M 100 V‘ hl’l
= zzh Eeh N0 , AN E0 N
] = =7 =7
= = = = 7
wf BB =N E =0
o SE 95t N /8
5 =N 7EN S AN 7N
= 95t VH = ¥ =N E
o =N /5 < =N=
= =N e = 90 ZEN VE
0t 7N /2 = N =
g5 = = = <5 = = .
0 20 60 80 100 0 20 40 60 80 100
W BRI/ % WK BRI/ %
(a) FRARE (b) 13
3 BAMEXNEERBENEMEEZM
Fig. 3 Effect of regeneration time on regeneration efficiency and yield of activated carbon
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Fig. 4 Effect of multiple regeneration on the regeneration efficiency and yield of activated carbon
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Fig. 5 Kinetic curve of multiple regeneration-adsorption activated carbon
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Table 4 Kinetic model parameters for activated carbon with multiple regeneration

Th—sh 1 SR =R 1 F HRESH
MR g/mgg) — . — .
k,/min q/(mg-g™) R ky/(g:(mg-min)™") q/(mg-g™) R
JE A 105.13 0.301 102.34 0.997 0.0118 104.32 0.998
RFE 103.36 0.284 101.11 0.997 0.0113 103.05 0.999
2R 101.10 0.266 98.56 0.997 0.0100 100.67 0.999
3UCHHE 84.10 0.270 82.53 0.998 0.012 8 84.18 0.999

I3 M 5(a) I 5(b) BUEE T B, Dh—g. D s A SR PR A s J1 2 0 AR R Y
w5 F0.99, BERIRHUG R R . HOh— 28 20 BT B 2l R W R g, /N T8 s i e
TS B0 B B g, D Bl S Uy R R R AT SR (E g, X R I R W B g K
COD £ th — s Jr 2 i o it ol T 0 — G ah Jr AR A R BRI, — e 0 2 W M 0 i B B
Bl iR, I A RE A R W R A Ao R IS PR R R g 7K COD B O 2Bl s I
TR ] i 3k DAy 52 2 ol D R R R A R B R R R i R D R L URE N TR ORI R
T R 25 R o ot AR
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Fig. 6 Performance analysis of AC, ADAC and RAC after multiple regeneration

H#¢ 51, RAC A ADAC [ LR BUE I T 413.9 m> g, BFLAFIEINT 0.2329 em® g,
Ut B SR 3 R R A B B I T AR O TR SR T M k) L R T R AL AR R YA B B . 4
BT AC. ADAC Il RAC [ 48 fb & 141 12 F1 2 H faf (50 pH, AT R B, IR BRI P A= o #R A 45 AC 3R 1T Y
R LN Wy R B D, S R M RE AT 9 8 2D . pH,,. 5 Boehm i GE U4 — B, AH I ACHY
pH,,.(5.01), RAC 1 pH,, W& A B (5.10), 33 158 B 37 M ¢ 28 10 A 5 40 AT A B it 70 i B s IR 2803 F
A T
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Table 5 Physical and chemical properties of activated carbon

R SFUAR PR R B/ FRYEIERL/ BRI/

R (m*g™) (ecm®g ™" nm (mmol-g")  (mmol-g") (mmol-g ") (mmol-g™") PHy
AC 1934.40 0.9737 1.949 0 0.75 1.02 1.77 0.75 5.01
ADAC 894.64 0.4879 2.1816 0.38 0.65 1.03 0.75 5.02
RAC 1 520.50 0.740 8 2.0134 0.35 0.52 0.87 0.73 5.10

2.6 BEEMRREMREWSHT
HI [l 7(a) FIAT, AC RIFFAE A IR R FLE M, fLIBBONIEMT, KE AT BN B % . BhmugE
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Fig. 7 SEM images of raw carbon, adsorbed carbon, regenerated carbon
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Abstract It is significant to meet the requirement of discharge standards for the municipal sewage when
activated carbon is used to further treat secondary effluent from the urban wastewater treatment plant. In order to
improve the regeneration efficiency of the used activated carbon, the superheated steam was used to regenerate
different adsorption saturated-activated carbon. The effects of regeneration temperature, regeneration time and
multiple regeneration on the regeneration efficiency and yield of different adsorption saturated-activated carbon
were investigated. The results showed that the best regeneration efficiency and high yield occurred for different
adsorption saturated-activated carbon after 6 h regeneration at 400 °C. After three times of adsorption-regenera-
tion cycles, the losses on the regeneration efficiency and yield of 60% adsorption saturated-activated carbon
were the least. The adsorption of COD from secondary effluent conformed to the pseudo second-order kinetic
equation. The acid functional groups on the surface of activated carbon decreased and its pH,, increased.
Through comparison of the scanning electron microscope images before and after regeneration, the pore
structure of the regenerated activated carbon was clearer, indicating better carbonization and desorption.
Therefore, the best regeneration efficiency and lower yield loss can be obtained by multiple regeneration of 60%
adsorption saturated-activated carbon after 6 h regeneration at 400 °C.

Keywords activated carbon; superheated steam; regeneration; adsorption kinetics
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