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Research on the Variation Regularity of Effluent from the Leachate Reverse

Osmosis Concentrate Recirculation
WANG Dong-mei, LIU Dan, LIU Qing-mei, TAO Li-xia, LIU Ying
(Faculty of Geosciences and Environmental Engineering, Southwest Jiaotong University, Chengdu 611756, China)

Abstract: To provide certain theoretical basis for selecting recirculation landfill scientifically and reasonably, the variation regularity of
recirculation effluent from the landfill columns in three different years was studied. By using leachate reverse osmosis concentrate from
a refuse landfill in Chengdu, the recirculation experiments were carried out in three landfill columns filled with garbage in 1, 5 and 15
landfill ages respectively. The variation regularity of pH, total organic carbon, ammonia nitrogen, nitrate nitrogen and heavy metals of
recirculation effluent was researched. It showed that the one-year landfill column with a favorable ability of removing nitrate nitrogen
and degradation rate of nitrate nitrogen reaching above 88% was in the stage of producing methanation, but the concentration of organic
matter and ammonia nitrogen of the effluent is higher and changes in the parameters mainly depend on the biological function. The five-
year landfill column without typical features of mineralized refuse and with relatively poor adsorption capacity and biological effects, as
well as removal capacity of organic matter, salinity, Cr and Ni approaches stabilization. The fifteen-year landfill column has high
capability of adsorption, complexing, as well as organic matter, salinity, Cr and Ni removal, and the removal rate at the initial stage
reaches 90% , 78% , 93% and 78% , respectively, but the recirculation process and progress need to be controlled when the rate
approaches or reaches the adsorption capacity.
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Fig. 1 Sketch of experimental device structure diagram
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Table 1  Physical and chemical characteristics of filling wastes
GRS AL Cr Zn Cu Ni
£ H TKE, BDM/

Hiih P KA % /mS-cm ! Jgkg™! * /mg-kg™! /mg-kg ™! /mg-kg ™! /mg kg™
la 7.19 44. 44 7.536 347. 15 18.9 421 2978 239 197
5a 7.33 31.29 3.930 222.28 13.7 365 2148 183 121
15 a 7.94 25.62 2.185 173.77 5.43 216 909 148 69
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Table 2 Characteristics of leachate reverse osmosis concentrate

o oH EE%%I Hﬁmf}l“z COD,[ Cl- . 803~ HCO03~ NO;
/mS-cm /mg-L /mg-L /mg-L /mg-L"! /mg-L~! /mg-L~!
Hefi 7.67 64. 45 1540.75 2854.9 16 458. 58 1055.21 3099. 49 7 637. 68
8P Ca®*/mg- L7 Mg**/mg-L™' Na*/mg-L™!  K*/mg-L~! Cu/mg-1.7! Zn/mg-L"" Ni/mg-L ! Cr/mg-L"!
ol 1763.98 742. 55 10 348. 85 7360. 71 0. 064 2 1. 052 1. 602 0.610
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Table 3 Experimental design of concentrate recirculation
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Table 4  Experimental design of monitoring

UL W il ik

pH 1 XK1 pH & ORI AK W 43 Hr i) (BRI AR )

HL 3R 1 R1K A SR AR ORI K W oA 7 36 ) (35 PURR)

SA B (TOC) 2 K1 PRpE AR AT SN (HI /T 71-2001)

HA(NH, -N) 2KR1IK (AT BIRB WK FAARMWME FEREAEEE) (Cl/T 3018. 6-1993)

AR 2RK1I BTk (HI/T 84-2001)

Cu, Zn. Ni, Cr W6 K1 KIIK,G18 K2 K1k KGR TF RS G (GB 11912-89 . GB 7475-87)

9

2 ZEREHWH —— 152

2.1 [FEH K pH AR L LA

KB B UE W SOB B R AR (pH 7. 67 ) 535
[IET 3 AN ] b AT A AU Rl A | T 7K pH
Bt 5 (] B s ] %) 38 fin 722 A R DL IR 2 He v i o R
2 Mtk pH.

FHE 2 ATLAE 215 a #E B 17K pH Ak &
PLSE T R 5 WA Tl T A R, B 2 I E 45 ) pH —
BT EES K ; 5 a K RIFE UK FF ARG A %, IS
TAERFLE 7.7 ~7. 9 JUHIN , 5 RIRESE K pH #3055 1
a A1 7K pH S A3 I m A ek () A 7E
[IERT 4 d [FIE 1K pH /NT 7, e K, S 5
d FEHAKKT 7,58 16 d 58 il 8.2, bl
TFUAWAT R R EAE 7.8 Ao, 5 Mgk pH 2
AR,

MU B SRR A AT il A5 DL 458

I 13
td

2 pH BEEIZER EHZTW

Fig. 2 Changes of pH with recirculation time
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Fig. 3 Changes of conductivity with recirculation time
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Fig. 4 Changes of TOC with recirculation time
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