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Abstract: The disposal process of landfill leachate using hybrid anaerobic baffled reactor( HABR)
was investigated to study the effect of temperature, HRT ( hydraulic retention time) and ammonia
concentration of inflow-water on reactor efficiency. The results showed that the chemical oxygen
demand ( COD ) removal rate decreases by 49.11% when the temperature dropped from 30 C to
10 C. With the shortening of HRT, the volume load increases gradually and the removal rate of
COD shows a downward trend. When the influent concentration of ammonia nitrogen gradually
increases, the removal capacity of COD in the reactor greatly decreases. Using the response surface
method to get the optimal parameters showed that the removal rate of COD reaches the highest when
the temperature is 34. 97 C and the HRT is 46. 54 h, the removal rate peaks at 88. 57% .
Key words: landfill leachate; HABR ( hybrid anaerobic baffled reactor ) ;
optimization; bioreactors
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Fig. 1 Structure of experiment reactor
(a)—ABR; (b)—43CH) HABR.
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Table 1 Taking HRT as variable
X s AT
Bt i 1a]/d HRT/h ——
kg-md ™
1 1~7 30 48 5
2 8 ~17 30 36 6.7
3 18 ~29 30 24 10
4 30 ~43 30 16 15
5 44 ~58 30 12 20

2 RS

2.1 REMZMm

EEXT COD R M sZm N 2 frs. 452
KRG N 10 ~ 40 CHY, H7K COD % %4
Bk 33.12% , 67.43% , 82.36% , 86.53% ,
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Table 2 Taking NH, -N concentration as variable

Bree  ilsd % HRT/h ’;(] :Li{kl)
! 1~7 30 24 1500
2 8 ~ 15 30 2 2000
3 15~23 30 24 5 500
4 24 ~36 30 4 200
5 37 ~42 30 04 3000
6 43 ~51 30 04 3500
7 52 ~64 30 ” 200
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Fig. 2 Effect of temperature on removal rate of COD
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Fig. 3 Effect of HRT on removal rate of COD
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Fig. 4 Effect of NH, -N concentration on
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Table 3 Variance analysis for regression model

V=23 Sl H ¥y F P BEE
FRA 2034. 26 9 226. 03 309. 52 0.000 3 B
5% 2.19 3 0.73 — — —

EEDU 2.19 2 1.10 — — _

Al iR 2T 0. 000 1 0. 000 — — —

HH 2% 4 [n )R R B0 e 4 T 18
RERIA— KT A K2 5 7K (P <0.05) 1
X COD B3R 1Y Lo VeSO N B 35, 15 /i SCHIF 98 45
ARG ; URI A F1 B HRA B KO (P <
0.01) , 16 B R B F1 HRT X} COD 2 [%: 2% fi% i 17T
S50 W L W 2 AC LI AB R ABY 343K B4 3
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Table 4 Significance analysis for coefficient of regression model

R Il 2= %k B FRifEiR2E 95% B S TR 95% BiF LR F P
IR 84.39 1 0.55 82. 63 86. 15 309. 52 0.000 3
A 11.15 1 2.53 3.09 19.22 19. 36 0.0218
B -0.59 1 1.46 -5.25 4.07 0.16 0.7120
AB -4.51 1 0. 41 -5.83 -3.19 118. 56 0.0017
A? -9.5 1 0.56 -11.28 -7.72 288. 01 0. 000 4
B -7.39 1 0.73 -9.73 -5.06 101. 53 0.002 1
A’B -0.18 1 0.82 -2.77 2.42 0. 048 0.8410
AB’ 4.97 1 0.85 2.27 7.66 34.34 0.009 9
A’ -7.18 1 2.65 -15.63 1.62 7.33 0.0733
B’ 11.18 1 1.71 5.73 16. 62 42.72 0.007 3
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Table 5 Comparison of different biological processes for the treatment of landfill leachate

AP COD ZFR#E/%  COD ZAffr/ (kg-md™") SCEIRE/C 2 3k
SBR 85. 48 8.87 EiR SCHR[ 14 ]
UASB 85 8.4 35 SCHK[15]
PAC - UASB 70.7 6.0 15 k[ 16]
ABR 61 2.4 47! CHR[17]
UBF 80 1.16 30 SCHK[ 18]
HABR 82.3 10.0 30 AL

ARSI B R AE 30 CIRE &AM, M4
COD B2 fai 4 10 kg/(m® -d) i}, HABR 2
Ni#F ) COD APRFikF] 82.31% . it 5£ 5
HAIE T A B ST A R, &
I HABR T 2078 Ab 3885 35 U6 i 7 1l AT Ly
HHE . H HABR JE FIRA YA FRE A, HH
LA EUE YA B R | LR IS X g v I K

PEATAREE, =P/ JA TGS JIiAE.

%

4 2k
1) JEEEFN HRT X 2 s B4 BRAL BE A B0 R
SR 7E— RE VU PRl PN 4 v YR R A N A Y
A4, ELIR AR X S Ny 2 ) kb ok FHIR S Ak

=17,
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