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Modified activated carbon catalytic wet oxidation of the membrane

filtration concentrate of landfill leachate
CHEN Peng,JIANG Lei, JIANG Bin, XU Ning
(School of Environmental Science and Engineering , Nanjing Tech University , Nanjing 211800, China)

Abstract: Using nitric acid-modified activated carbon prepared as catalyst, Catalytic Wet Peroxide Oxidation
(CWPO) was used to treat the membrane filtration concentrate of landfill leachate. The effects of reaction tempera-
ture, reaction time, oxidant dosage and catalyst dosage on the COD treatment effect of CWPO process were investi-
gated. The dissolved organic matter in water samples was analyzed by 3D fluorescence spectroscopy, ultraviolet—
visible spectroscopy and GC-MS solid-phase extraction. The results showed that the optimum operating conditions
of the process were as follows: Reaction temperature 280 °C , reaction time 120 min, n(H,0,) : n(COD)=2.0, mass
concentration of catalyst 10 g/L, initial pH=7. Under the optimal conditions, CWPO was used to treat the waste
leachate membrane filtration concentrate, the COD was reduced from 91 900 mg/L to 2 900 mg/L, the removal rate
was 96.8%, and the BOD;/COD was increased from 0.002 to 0.15, the biodegradability was improved evidently.
After the reaction, the humification degree of the concentrated liquid and the aromatic substances were reduced,
which was conducive to the subsequent physicochemical treatment of the concentrated liquid.

Key words: Catalytic Wet Peroxide Oxidation; activated carbon; UV-Vis spectroscopy ; three-dimensional fluores-
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Fig. 1 Schematic diagram of experimental device
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Fig.2 SEM of activated carbon before and after modification
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Table 1 BET characterization results

)6 T P it S 4 e
MR A (m?- ") 478 656
- B LB K /N /nm 1.72 1.80
MALRRY (em?®-g7") 0.12 0.27

T2 BHEBIEEMEREN Boehm BELE R

Table 2 Boehm titration results of activated
carbon before and after modification

IR S 2/ (mmol - g™") A B 3/ (mmol - ¢7")
g 0.637 0.072
At R 0.826 0.139
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Fig. 3  Effect of reaction temperature on COD removal
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Fig. 4 Effect of reaction time on COD removal
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Fig.5 Effect of n(H,0,) :n(COD) on COD removal
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Fig. 6 Effect of catalyst dosage on COD removal
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Fig. 7 Effect of initial pH of concentrated
solution on COD removal rate
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Fig. 8 UV-Vis spectra before and after treatment
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Table 3 Water quality characteristics before and after treatment

%EA *ﬂf\‘ UV254 E250/365 E280 UV4I0
JR 3.0 1.39 3.0 1.021
CWPO &b B j5 0.198 21.2 0.096 0.002
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C=C.C=0 45 14 (" A HLY) & & 8% &5 , B DOM F 75
fEREEE ™ R 3, RV UV, 35 5 3.0
DA 00 P IS 0 e 4 A v LA O A ROBUREE A M (g
B TR 2 40 IO ) 1 s it Mk A ML R i A e T o
CWPO b 3 1y R 8 e 45 W 1 7K UV 5, KR BE B AR
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Table 4 DOM spectral parameters before and after treatment
Sasorsoo "sic Trre
J i 0.017 0.030 0.814
CWPO 4b 3 5 1.113 0.185 0.052

FH 11 9 Ca) TR, ZE R 4 0 T T N/ Ny =(350~
440) nm/(430~510) nm Kb AF7E — > FRAEUE A U5 | Iy
FKIEFERE" . M 9(b) AT, iR X AL s
AW T I 5 A R ek 55 & LT T R, AR I A R 2
L/ E R N

t & 9(b) I AT F i, H 7K AT L I XA /A=
(310~360) nm/(370~450) nm b 7775 & B & 19 5% )6
U C U, BV 2 I J5 K 43 A DL w5 S Ak 43 i Dl T/
B E HLER X BB CWPO XK 4y T ek W i A
5 [ il BB ) L (H R BB NGy 2 W 58 e Ak

Sisosoo T & BLIR W) T 55 A Mk 2 AR SCTY i K 4
Al F 2 CWPO AL HE S |, 7K fisoso 0 T 6515,
W2 CWPO Ab 35 /K 5 PR a5 , 2R IG5 F a2
e BN AN R BRI IR E 50 W X K
FLR B B 1 LU AR, I 5 KA 8 B 1 A B 2 A
X rye B 0.03 FFFZE 0.185, T 01 H3 7K I8 58 Ak B8 B f
Mo roe RoRIRBR WK KA RS @R IRk
i T W iR 1) LU AL, /N | 3R ME R i A BIL )
D KARTT AP B E 0,814 AR 2 0.052, 7]
ﬂ&mTiwﬁE%ﬁmo

25 bR W45 W 2k CWPO Ab BRI T AL TR
JE RS, 57 B 2K 02>, UL BT CW PO X 7 R 2 )
AT ARG ) L PR AR .

5 %5 R A CWPO Ab 3 i J v 46 W 19 m A= Ak
AT T . S AL, KR BOD,/COD H 0.002
BB 0.015, BARIRIH/NT 0.2, 8 T M4 Y W5 0 1%
K AR L] A AR 20 B 42,k Jie S Ak Ak B 4R
BET R A0 K BT 55 Bt CWPO AT A Sy e e B ik
AR WA B SO AL FE T2

F5 B RERA T EL Y

Table 5 Biodegradability of concentrated solution
before and after treatment

BOD/(mg-L™")  COD/(mg-L™") BOD,/COD
R 183.8 91 900 0.002
CWPO &b 44.1 2940 0.015
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Table 6 Degradation effect of ammonia
nitrogen and total nitrogen

i H JE IR ik
AR/ (mg-L™") 1102 341
BA/(mg L) 2439 511

HI3E 6 A, m W B Wk A Wi R S B A&
PR A AL SR £ BR AR50 69.1% F1 78% , UE W i
ot 2 A Ak X VR R AR AR A WD Y S BR AL
H MR T AL LM IE M TS e 1 5 T2 M IR A g
R B W AR A

3 KBHERRNBIEEVHRS S
B 17 3% 35 U RO DE T 4 TR DRI RTAE e AR 7K - 4%
4 F 4 CWPO 4k # J5 %) H 7K JE 47 [ AH 330 25 B GC-
MS A, A5 258 | A A ALY, Hoh S e i m itk &
Yoy 7.3 8.
®7 REREREIEENYRS

Table 7 Main organic components of concentrated liquid stock

5 L) T 5 H %%
1 2,4-THE T AR 28.39
2 2 i L WE Wy 12.61
3 R WE 5k 2 i 10.89
4 4-RUT e -5 L 7.32
5 T 35 A ) T 3.34
6 e 3.12
7 2 SEwk e 2.44
8 4= JEPad 1.81
9 DL-TN 2 Bk —DL—55 5 B 1.54
10 NN 1.33
11 ORI RRIE T 37 T g 1.21
12 4-FH T A -2(3H) 1K I 1.13

RS MREBEMREHTZRCVPOLEFHAKEHNY RS

Table 8 Effluent organic composition of concentrated
solution atfter treatment by CWPO under optimal conditions

=2 LY/ J U %
1 B-H ALt g 61.56
2 2,4-TRE T IR 15.76
3 2,3- S 5.84
4 HEHRHE 1.53

I 2R 7 AN A A T R 0 B K e R A R
XUEE S5 AL, Forpfl B R (EWy R IL AR, O i i
BN 2, 4- TR T R ORI, L 4R Y S
[ 28.39% . W45 W 2 CWPO AL B S ok i KA
BLW e e A, v o te A i (> 1% ) 1A PILW) an 35 8
JItos Al LA 2, 4- R T IR B 9%k K A7 7
d RS Y ) R Y 15.76% , Ak, B L g Sy
K FEEAG WL AT, b 61.56% . MEREZRY) TS
IR IR AR B 57 PR S, 0T UV 45 T 45 CWPO &b B S
55 BRI

4 HFit

(1)FESON R BE 280 °C W E] 120 min n(H,0,):
n(COD)=2.0 AP 75 i iR ek M 176 P o 43 o Jo kR 32 10
/L W1 Uh pH=T7 B B f T2 444 R AR X A Ak
X RIS TR VR D AR A T AL B REEIE MR 4 R COD
E B HRIEF) 96.8% , 1E W] CWPO X T 15 v JBE b7 905 g
VRS U8 Ve 4 R EL A e AU Ak PR R

(2) %o A A X A b 457 308 U8 R B i vk 4 W
K HEAT =4O A3 B 5 A - T UL G A A
DL e GC-MS [ A8 2 B o A, 45 AR 0T e Ak =X 4R
PO 65 B T 1) S BR AR B 3 AE b B R v, K
T3 L Bk % Ao 2B AR LR S NGy A LY L K AR
JF BRI O U WAL T AR L N R 2
KbR AL BB T 41

S ik
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