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Treatment of biogas slurry with microwave-NaCl modified zeolite
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Abstract; [Objective] This research focused on exploring the treatment of biogas slurry with zeolite
modified by microwave and NaCl under different modification conditions. [Method) In the batch experi-
ment, biogas slurry was treated with zeolite modified by microwave and NaCl, natural zeolite was taken as
the control. Based on removal rates of chemical oxygen demand(COD) ,ammonia nitrogen(NH;-N) ,and to-
tal phosphorus(TP) ,effects of microwave power, microwave activation time, NaCl mass concentration,and
temperature on the treatment of biogas slurry were investigated. [Result] The optimal conditions obtained
were: microwave power was 476 W,microwave activation time was 9 min, NaCl mass concentration was 80
g/L,and temperature was 25 ‘C. COD,NH;-N,and TP removal rates with modified zeolite were 32. 26 %,
89.05% ,and 48. 33% , respectively, which were much high than natural zeolite (14. 96%,27. 54%, and
18.27%). [Conclusion) This study obtained optimal conditions for zeolite modification,and establishes the
foundation for the modified zeolite to the adsorption treatment of biogas slurry.
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Fig. 1 Effect of microwave power on removal rates of

COD,NH;-N,and TP in the treatment process of
biogas slurry with modified zeolite
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Fig. 2 Effect of microwave irradiation time on removal
rates of COD,NH;-N and TP in the treatment
process of biogas slurry with modified zeolite

I NH,-N £ R e, 89.96 %,

M 3 ] Al, 5 NH,-N 22 Bx R A48 1k 1% & A
1. COD. TP % B Ll & NaCl ¥ W 1 & Vi FE (1)
TP el Ry < N (B R f el 93 N N
NaCl %W B 80 g/L #mZE 120 g/L B, COD, TP
Flk R 4 B 32, 47%, 48. 95 % 34 N #) B
32.98% F149.20% , COD.NH,-N.,TP % 4 Z 13X
ol A5 Ak e 2 TR Sy — 7 T TR SR A R . Na o Al I
Pt 7B T A b R S R L A v R A B
B ac etk Be s by — 4 it NaCl 3 i Ab 35, 6
A Ry Ca®t  Mg® 8 Na' B, LA IS KL AL
BRL A S, O B R 4R T FE NaCl s i ol ok ik B
Jei - WA R O 28 38 R, 24 NaCl i W i VR 3 2k 2
b NG S Y T NG AR Y 13179 )10 PR S U
AR R B R I T Y T DL AT
BAS F P S E O 2kl 5 ik i 80 g/ L oy i fE



%13 W

T A5 AR - SR A G i T X T R O VR R Ak 221

NaCl 57 & ¥ Ji .
2.4 R A R B B B R G

PP 4 AT B R R R Y T e s Ok kA X
BWH CODNH,-N. TP [y 2 b R ¥ 2218 88, 43
Wl 25 ‘CIFAY 32.26%0,89. 05% ,48. 33% FF & 40

100 —4—NH,-N; 8 COD, —&— TP

EBRE/%
Removal rate

0 L 1 L i
0(CK) 40 80 120 160
NaCURE K E/(g+ L)

Sodium chloride mass concentration

&l 3 NaCl Joi 2t v 2 % i A1 W B 4b 28 8 W
COD\NH;-N, TP % 3 f 5 il
Fig. 3 Effect of NaCl concentration on removal rates of
COD,NH;-N,and TP in the treatment process of

biogas slurry with modified zeolite

PEAE AR OO S (R T 3o 476 W il

AL FREHE] R 9 min, NaCl i £ ¥ ¥ 4 80 g/L it ¢

MR 25 Ol ry e tEdh A SRR G 5. T 25

°C.200 r/min FHEIR 150 min, # & 45 min Ji7 ,

B F 35 W 43 9 2 H COD.NH,-N #l TP fy Jii &

WA EE 3 K. LI HE AL BAELT T 58

(4 il A VB Wi CODONH,-NL TP 225 %43 7]
A3 32.26%,89.05% F1 48.33%,

3 45

1) Fifi & Tl i 2y 22 04 38 m s o8P ok A X
COD.NH;-N. TP LErFH 2L FFAF FHERNE
P, MIPRN AT6 W HF, Bk W A X P
COD,NH;-N, TP % B & ik ] & w5 {8, 7 5 N
32.82%,85. 41 % 1 44. 76 % , [F I v 25 98 BE Y £ i
Ty 4b B A7 RO e

DV LR R AT INA KR W A0 1 B e AR
PR DR R 476 W, Gk /E FH B E A 9 min,
NaCl B Bl 80 g/L S FEiRE S 25 C, KR
% s A R W CODUNH,-NL TP By 2 522 43 51
Jp14.96% ,27. 54 Y% Fl 18, 27 %, M AE S A &1 F b
P A4 et b XA COD U NH,-NL TP 25 B
AR 32, 26%,89. 05%,48. 33% . W W 5 TR
SRBER W AT o AT BV R R Wk A ELA B B W R

CHF Y 33.87%,91. 20%,49. 06% , H J5 [H 7] fig 2
T RE A hnbe B N S B SR T AE — o R R b B e

PEANES A B . RAOR T L il B T R T B

f) COD.TP NH,-N 25 B 5 3 i i B2 &5/ o [H e %
BT AT O LA 25 °C Ry fe A B vy et B

1001 —— NH,-N; —8—COD; —A—Tp
N o o Y
* & 3
80}
2
S E 60
s
H 3
[~

O 1 1 1 1
X i CK 25 30 35 40
i/ C
Temperature
PR 4 B X i A 0 B b VA W CODNH;-N
TP 2 B %1 5
Fig. 4 Effect of temperature on removal rates of COD,
NH;-N,and TP in the treatment process of biogas

slurry with modified zeolite
FIES 22 4 BE 7 o G a0 K 78 10 A0 AR AR b 3 b e 4%
HEEH

(5% k]

(1] BREMR e R, . R AER TRIRE RIS
b H AR L], B E A, 2009,28(1) : 14-20.
Chen Y C,Yang Z M,Chen Q H,et al. An overview on disposal
of anaerobic digestate for large scale biogas engineering [ ] ].
China Biogas,2009,28(1) :14-20. (in Chinese)

(2] JeAEAk. Stk o £1 a9 i # B AE Kk Ak B8 b g B (D], B ot
A TR, 2007.
Long G L. Modification of zeolite and application in wastewater
treatment [ DJ]. Nanjing: Nanjing University of Science and
Technology,2007. (in Chinese)

(3] fhRmiqE. /3L b A RREK P A KA [T P E K
HEZK ,2003,19(3) :24-26.
Xu L H, Zhou Q. Study on ammonia nitrogen removal in
wastewater by zeolite and its regeneration [ J]. China Water &
Wastewater,2003,19(3) :24-26. (in Chinese)

[4] fRHGRE, DAETT. otk oh W s A K i A A AR BT Y [T, %
5 HBE R, 2012,12(1) : 81-84.
Dai R H, Ma J T. On ammonia-absorption from sewage by
means of modified zeolite and its electrochemical regeneration
[J]. Journal of Safety and Environment,2012,12(1) :81-84. (in
Chinese)

[5] Rajec P, Domianova K. Cesium exchange reaction on natural
and modified clinoptilolite zeolite [ J]. Journal of Radio Analyti-

cal and Nuclear Chemistry,2008,275(3) :503-508.



222 P AL AR MRB 3 222 4R (A SRR 2 B %42 %
(6] MXGTMI . RAER BRA N, S5, 0 BEK & s 41 [F] A5 0 40 B 4 MRFs (). E4JB 5 .2003,26(2) :53-55.

(7]

(8]

(10]

[11]

(12]

[13]

[14]

PERIBESE [T, BREER2A,2006,27(4) :696-700
Zhao T G,Wu D Y,Chen J G,et al. Study on characteristics of
simultaneous removal of ammonium and phosphate from
wastewater by zeolitized fly ash [J]. Environmental Science,
2006,27(4):696-700. (in Chinese)
Minato, Kim Yun-Jong, Yamada H, et al. Alkali-hydrothermal
modification of air-classified Korean natural zeolite and their
ammonium adsorption behaveiors [ J]. Separation Science and
Technology,2004,39(16):3739-3751.
Erdogan B,Saklze M, Yritkoullar E. Characterization and ethyl-
ene adsorption of natural and modified clinoptilolites [ J]. Ap-
plied Surface Science,2008,254.:2450-2457.
B E B ZRIR B, S B R B A IR B K P & AR F
gt [J]. 8tk 2,2003,22(1) :59-63
Zhao D,Wang S G,Luan Z K,et al. Study on the ammonia re-
moval from water using remodeled clinoptilolite [ J]. Environ-
mental Chemistry,2003,22(1):59-63. (in Chinese)
25 H R AR, VLI WA 3 e B R oK b s R R
[JJ. SRR 22440, 2008, 28(8) 1 1618-1624
Li R Q,Li S H,Wang ] D. Zeolite activation and ammonia-ni-
trogen removal from wastewater by adsorption on activated
zeolite [J]. Acta Scientiae Circumstantiae, 2008,28(8):1618-
1624. (in Chinese)
Lo fh T P T AR S A R BROK AR A
e (1] e 53H 5524, 2004,4(2) :40-43
Jiang J,Ning P,Pu H P, et al. Research on removing ammo-
nia-nitrogen from water by activated zeolite [ ] ]. Journal of
Safety and Environment,2004,4(2) ;40-43. (in Chinese)
PN R SCAE Wl A O B 2R B K T I 8 B O
[J]. B3 TR 241, 2009, 3(4) : 635-638.
Tong X W,Zhu Y N. Experimental study on the modification
of natural stellerite and its removal of ammonia nitrogen from
water [ J]. Chinese Journal of Environmental Engineering,
2009,3(4) :635-638. (in Chinese)
57 2% KR e o b A 0 & 0 0 K A 3 5RO O
[JJ. 485, 2005,28(6) :56-58
Pan J F. Experimental study on treatment effect of ammonia
nitrogen wastewater by zeolite and modified zeolite [J]. Non-

Metallic Mines,2005,28(6) :56-58. (in Chinese)
2T SO IR Wb A O B I B U K A B AR

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Li Y,Xiao W J,Peng C Q. Study on modified zeolite and its
treatment effects of the ammonia-nitrogen in wastewater [J].
Non-Metallic Mines,2003,26(2) :53-55. (in Chinese)
RHEF MR WL 7GR B SR AL NaCl Bt i A B &
FHCRESE [T]. o E 4 K HEK . 2009,25(1) . 72-74

Zhang Y J,Chen L.,Ma J, et al. Study on ammonia nitrogen re-
moval using modified zeolites by microwave [J]. China Water
& Wastewater,2009,25(1) ;72-74. (in Chinese)

WP XA FUREZE. SO B T A A 3 308 IR T
HAM LRI LI 48, 2010,33(2) :63-69.

Shang P,Liu T L,Kong X J. Research on treatment of amo-
nia-nitrogen of landfill leachate by microwave modified []].
Non-Metallic Mines,2010,33(2) :63-69. (in Chinese)

[ ISR KRR K W 4347 77 1 LML 4 B e st o [ 3
BER} 2 A, 2002.

National Environmental Protection Agency. Water and
wastewater monitoring analysis method [ M]. 4th ed. Beijing:
China Environment Science Publishing Company, 2002. (in
Chinese)

ZRENER IR TS 22,0k il A TR D B o A RO I Bk S T
M B 5E (1], dE 4 )85, 2012,35(1):70-72

Li Y H,Zhang X L.,Zhang Q,et al. Study on adsorption Fe?"
in water of zeolite modified by microwave and NaOH [ ]].
Non-Metallic Mines,2012,35(1) :70-72. (in Chinese)

JA 05 TSR B 2, A A DB S B R B IR K P
RVERERIAT S [J]. %25 P85 T4, 2008,15(3) :65-68
Zhou F,Zhou R M,Hao L Y,et al. Study on the modification
and adsorption of zeolite by microwave [ J]. Journal of Safety
and Environment,2008,15(3) :65-68. (in Chinese)

R A REW A AL E R KBTS (D] 2 M =N TR
2£.,2006.

Wu Q. Research on removing ammonia nitrogen in wastewater
using Chengde zeolite [ D]. Lanzhou: Lanzhou University of
Technology.2006. (in Chinese)

Ad B WA BRI T & AU KRS (D] AT
VG HE TR %, 2009.

Li J C. Research on removing ammonia-nitrogen from low
concentrations industrial wastewater by zeolite [ D]. Nan-
chang: Jiangxi University of Science and Technology. 2009.
(in Chinese)



