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Influence of Bioleaching on Dewaterability of Cattle Biogas Slurry
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Abstract: The dewaterability of cattle biogas slurry facilitated by bioleaching was investigated through batch experiments with
co-inoculation of different Acidophilic thiobacilli ( Acidithiobacillus thiooxidans TS6 or Acidithiobacillus ferrooxidans  1LX5) . The
experiment was set the following 5 treatments: (Doriginal biogas slurry ( CK) @4 g*L ™' Fe’*( uninoculation) &2 gL~ 'S’ +25 mL
At @4 gL '"Fe’" +25 mL A. fand 32 g*L 'S’ +4 gL' Fe’" +12.5 mL A. ¢t + 12.5 mL A. f. During bioleaching dynamic
changes of pH ORP Fe’* Fe’" total Fe the settleability the turbidity of the supernatant after settling for 12 h and the dewaterability
( expressed as specific resistance to filtration vy or capillary suction time CST) of biogas slurry were monitored. Results show that
specific resistance y and CST of bioleached biogas slurry are reduced drastically for the treatments of original biogas slurry spiked with

2+

only Fe’" the treatment of original biogas slurry co-spiked with Fe’* and Acidithiobacillus ferrooxidans 1X5 and the treatment of

** 8% and two Acidophilic thiobacilli. Taking the dewaterability settleability the turbidity of the

original biogas slurry co-spiked with Fe
supernatant fluid after settle 12 h and economical cost into account the treatment of original biogas slurry co-spiked with Fe’" and
Acidithiobacillus ferrooxidans LXS5 is the most suitable pattern for cattle biogas slurry bioleaching. After bioleaching 1. 14% of organic
matter 0.09% of N 0.05% of P and 0.1% of K are lost in the bioleaching process but it dont affect its fertilizer efficiency.
Meanwhile the 63.2% of Cu and 91.3% of Zn are removed from the biogas slurry and elimination efficiencies of total coliforms in
bioleached slurry exceed 99% . This study might provide a new approach for treatment and disposal of biogas slurry.

Key words: bioleaching; biogas slurry; acidophilic thiobacilli; dewaterability; heavy metals

K N
1~5 9~13
COD.
BOD :2010-12-14; :2011-03-09
63 : (863) (2009AA067317) ;
: (20977048)
( ) : (1983 ~)

E-mail: bionjau@ gmail. com
WN.P. * E-mail: Ixzhou@ njau. edu. cn



11

3401

( Bioleaching) N

14 ~17

60% 18 ~20

1.1

3.4% lOMm'kg’]; pH
7.70; . N, P K
58.1% -+ 1.91% . 1.30% 1.70% ;
Cu.Zn ( )
207 mgekg '+ 814 mgekg '
COD. N P
566  14.1 mgeL .

3715+

21,

Acidithiobacillus thiooxidans TS6

(A 2) Acidithiobacillus ferrooxidans
LX5( A. f) 150 mI.  SM
9K
28C (180 remin")
10*  emL"'
1.2
500 mL

3.4% 275 mL 5 .
® ( ); @4 gL' Fe'" ( ) ;

@2 g*L7'S" +25 mL A. t; @4 g*L"'Fe’* +25 mL A.
g g
[®2 g L7'S" +4 g7 Fe’" +12.5 mL A. 1 +12.5

mL A. f. 3 28C
(180 remin ") . 12h
pH 10 mL
Fe’*. Fe
( v CST ) -
12 h

1.3
pHS3C pH ( )
pH; Fe’' .Fe'" . Fe
18 12 000
remin "' 15 min 0.45 pm
2 105°C ;
1250 mL
250 mL 12 h
23,
' Y
_ 24,
SGZ1-A ; H,S0,-
K,CrO, A\ -

; P: H,S0,-HCI1O,
; K:H,S0,-HCIO,
; Cu~Zn: HNO,-HCIO,
USA Cu+Zn
12 000 remin "'

ICP-AES Optival 200

15 min 0.45 pm

ICP-AES Optival 200 USA ; TOC: TOC-5000 A

Shimaduz *

2
2.1 pH.Fe’* .  Fe.
Fe'"
1 2
pH.Fe’* . Fe Fe'” . 1
@® pH
@2 gL' 8’ +25
mL A. ¢ pH
pH Aot
@ 4 gL
Fe’ " ( ) . @4 gL' Fe’* +25 mL A. f;
52 gL 'S"+4 gL ' Fe’* +12.5 mLA.1+12.5
mL A.f 3 pH 3d
3 pH 3.74. 2.61.2.51
3 pH
At . @4
g*L™" Fe’* +25 mL A. f @4 gL' Fe’" (
)  pH Fe*
32 gL' S" +4 g7 Fe’* +12.5 mL

At +12.5 mL A. f
Fe’" +25 mL A.f pH

@ 4 gL'



3402 32
2 mgeL~ : @. (ON ®
Fe’* 2.5d (ON
8
® Fe’* 11.43 mgeL"™" 9.79
mgeL "™ 99.4%
99.5% ® Fe*
63 = RHE 24 -
% N BREE A1 +8° 2.5d Fe 472 mg'L !
& BRI + 4.t + A f+S"+ Fe?
& R e 67.2% 3 Fe
- AR 4./ + Fe 3d 188, 253, 450
4 L
&) mge L.~ L ® Fe
%
2 I I I I I
0 0.5 1.0 1.5 2.0 2.5 3.0 pH
td Fe'* 19
. - 2.2 .
Fig. 1  Variation of pH during the bioleaching of biogas slurry
3 4
500 < CST. 12 h
400 3 @- @- ®
12 12
T 300 1.28 x10°, 0.84 x 10
k| 1.43 x10”mekg ". ®
I 200
=
100 @
0 CST( )
2000 @ @- ® CST
1600 12.7. 23.1 23.6 s. ) @ CST
=
% 1200 98.8s 148.9s. 4
%800
400 @< @< ® < ® < @
0 & @ 39.83% .
2000 - R
-O- FRRHE + Fe?t 40 200
1600 A JFEIARER + A 1+ S° B RH
] 7~ AR + A.f + e 35+ A CST {175
& 1200 < BRI 4. 1+ A f+ "+ e 7
EN " 30 | A 1 150
800 _
‘e 25 | 4125
400 *E .
& E
X X X . ) ) ) X
0 0.5 1.0 1.5 2.0 25 3.0 =15} 175
1hd =
10 150
2 Fe’* . Fe'* Fe
5| A A 425
Fig. 2 Variation of Fe?* Fe®* and total Fe during A
the bioleaching of biogas slurr 0 0
8 e VORI RS W WA R
+A.1+8° tA.t+Af
0
S~ 2 @ @ 3 CST
Fe’” Fig. 3 Comparison of specific resistance and CST of
Fez N F33 * Fe biogas slurry after bioleaching



11 3403
45 800
or 700 §
35
E 600 | §
=2 <
S 30F A
= =
§ e 500
o5 "
& 200}
& i
£ 2r S
= & 300f
' o5t ; =]
1 = R
o SRR + Fe™ 200 -
0} o JERRTRIE + A
= SRR + 4. f
st ~ BB + A+ A f 100 |
o I I I I 1 I 0 N NN
2 4 6 8 10 12 IR W + P W Wl +4S BE
t/h +4.1+8° +A.t+Af
4 12 h
Fig. 4 Rate of supernatant fluid and its turbidity after 12 h settlement
®< @< @< O @ 0 0
< . LCST. A f
12 h
@4 gL' Fe’* +25 mL A. f 0
2.3
@ @ @ A f
Fe®*
@ pH 3.74
@ 2.61 @  Zeta . 1 2.
1 ( ) \N.P.K Cu.Zn
Table 1  Content of nitrogen phosphorous potassium.organic matter and Cu.Zn in the biogas slurry before and after bioleaching
1% N/% P/% K/% Cu/mgekg ™' Zn/mg-kg !
58.05 1.91 1.30 1.70 207 814
56.91 1. 80 1.25 1. 60 76.1 70.2
2
Table 2 Dynamics of TC and FC in biogas slurry before and after bioleaching
[ emL”! / emL”! 1% [ emL”! / emL”! 1%
( ) 1.70 x 10’ 1.70 x 107 0
( ) 1.70 x 107 2.00 x 10° 99.99
1 N Cu~ Zn
N.P.K 63.2% 91.3% .
2
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25
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