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Fig.1 Purification device for digested slurry
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Table 1 Effect of digested slurry purified by biomass ash in
different particle size

WEE  BREE

itz D/ TS/ ]
Sijz:i/{rflm ( Sg Ly (¢ 5-1) E[l-i/lléﬁe Conductivity/  Percolating
P (mS-em™)  speed/(mL-s™)
<0.5 195 0.58 7.14 1.38 0.46
0.5~1.0 221 0.61 7.13 1.68 0.76
>1.0~1.5 197 0.89 7.31 1.47 0.91
>1.5~2.0 260 1.03 7.22 1.71 1.19
>2.0~3.0 290 1.17 7.41 1.89 1.96
>3.0 1880 1.46 7.31 4.87 4.17
JRIEIR
Raw digested 4554.72  4.52 7.42 12.63
slurry

AL BRSO 40 mm, A FRAZ I AE % 500 g, VA &2 2 000 mL.
Note: Purification tube diameter was 40 mm, mass of biomass ash with different
size for each test was 500 g, digested slurry was 2 000 mL.

M 1 ATPUE H, U85 VAW COD. TS 22
IR RAR BN TG R %, kif£<0.5 mm i, BIEER N
0.46 mL/s, 7K COD A 221 mg/L, H/K TS 4 0.61 g/L,
COD Fl TS ZFEZFIAE] 94.07%F1 87.16%; HKEFifE
>3 mm I, BIEEZE N 4.17 mL/s, Hi7K COD ¥ 1 880 mg/L,
H7K TS A 146 g/L, COD Fl TS EFEHRLLA 58.71%F1
67.69%, RFEFMAENIE . MRIE4E REERLIE G &
o E FHERUS A& 7K AR#E (COD<200 mg/L) « 44
JR K 1) 15 E R B R 3 B35 1R T, X 5K
SOREL [B] PR FL B 9%, LA AR R AR T B T AR 22 [R] 1 5
R REOR, WA 2@ LR BE R R,
VD T T VRURN TS 11 b TR R B2 Ak T AR, R 6 4
JOR AT PR AR FH o TR )2 D0 T e R A 0T Y YR A LA A
XPRGF IR, HlR T K, {FEERNRER
FRECE N A R 2 TR R K .

2.2 BUHESEREEBREUH RN

F AR I = 42 LA RS M VR VRAE I TR AT AR, 3E
S0 T 0 URL ) TR 5 AES FR R TLR T o) Y T 4
R R . IR AL RN 304 40, 50,
60+ 70. 80 mm, ANFERIIEIKIEHS 300 g, JAIRAHELN
1000 mL. 300 g RFARIZEKE R TREARPY, HAER
A A A R s PE AN I 30 0 v v B L )
[ i A e e 2.0 VR R0E I AN ) i B A S K B AR A
BN 2.
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Table 2 Height-diameter ratios of clarification column with
biomass ash in different particle size

Wiz 71 /% Height/mm
Diameter/

mm <0.5 0.5~1.0 >1.0~1.5 >1.5~2.0 >2.0~3.0
30 17.05 18.38 21.45 232 2528
40 7.19 7.75 9.05 9.79 10.66
50 3.68 3.97 4.63 5.01 5.46
60 2.13 2.3 2.68 29 3.16
70 1.34 1.45 1.69 1.83 1.99
80 0.9 0.97 1.13 1.22 1.33

i 1% Size/mm

=<0.5+05~1.0 +>1.0~1.5+>15~2.0+>2.0~3.0
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Fig.2 Purification effects of column diameter on digested slurry
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Fig.3 Effect of digested slurry consumption on purification of
digested slurry
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317. 223~290 mg/L.
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BRSO 2 o KB RI42<0.5 mm B, SRAFVEI
COD H TS By K 2B Z 537159 94.07%H1 87.16%, LIS
BREEFEN 0.46 mL/s; KR E>3 mm I, /> COD
TS LBEFRMUN 58.71%H1 67.69%, AHNIBIEHER N
4.17 mL/s.

3) EAE I AR b BB R TR LE B 42, DL COD
LB A NVEM TR AR I, NIRRT VR WA AR
NEFRIZE KR (<0.5. >0.5~1.0. >1.0~1.5, >1.5~2.0.
>2.0~3.0 mm) FTRA @R EAEEKT 134, 2.3,
2.68. 5.01. 10.66.

4) RNEKIZE (<0.5. >0.5~1.0. >1.0~1.5, >1.5~
2.0~ >2.0~3.0 mm) KXV KILIERE J1 0 AN
9~10. 10~11. 8~9. 4~5. 3~4mL/g.
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Effect of biomass ash size and high-diameter ratio of filter on purification
effect of digested slurry

Li Gang, Cui Yanping, Zhang Hao, Li Ling, Yue Jianzhi, Jiao Youzhou
(1. College of Mechanical and Electronic Engineering, Henan Agricultural University, Zhengzhou 450002, China,
2. Key Laboratory of New Materials and Facilities for Rural Renewable Energy, Ministry of Agriculture, Zhengzhou 450002, China,
3. Key Laboratory of Rural Renewable Energy, Henan Province, Zhengzhou 450002, China;
4.Collaborative Innovation Center of Biomass Energy, Zhengzhou 450002, China)

Abstract: In order to avoid environmental pollution caused by biomass ash piled up on the open air and digested slurry
discharged directly, and explore the utilization way, biomass ash was used as filter material to clarify digested slurry in
infiltration. The results show that biomass ash can be used as filter material to clarify digested slurry. Particle size is the major
influence factor for the cleaning of digested slurry, and the small particles have the better cleaning effect than large particles
due to their specific surface area and spatial structure. Under the same experimental conditions, when particle size is large than
3 mm, infiltration rate is 4.17 mL/s, COD (chemical oxygen demand) of clarified digested slurry is 1 880 mg/L, TS (total solid)
content of clarified digested slurry is 1.46 g/L, and the removal rates of COD and TS in digested slurry are 58.71% and 67.69%,
respectively. When particle size is less than 0.5 mm, infiltration rate is 0.46 mL/s, COD of clarified digested slurry is 221 mg/L
and TS of clarified digested slurry is 0.61 g/L, and the removal rates of COD and TS in digested slurry are 94.07% and 87.16%,
respectively. The ratio of height to diameter of clarification column not only affects the flow path of digested slurry, but also
affects its clarifying effect. When COD removal ratio is used as evaluating indicator, in order to get better cleaning effect, the
height-diameter ratio of clarification column is more than 1.34 when particle size of biomass ash is less than 0.5 mm, is not
less than 2.3 when particle size of biomass ash is between 0.5 and 1 mm, is not less than 2.68 when particle size of biomass ash
is between 1 and 1.5 mm, is not less than 5.01 when particle size of biomass ash is between 1.5 and 2 mm, and is not less than
10.662 when particle size of biomass ash is greater than 3 mm, the COD values of clarified digested slurry were 236, 276, 305,
315 and 342 mg/L respectively, and the removal rates of COD were 94.82%, 93.94%, 93.3%, 93.08% and 92.49%,
respectively. The clarified digested slurry quality is close to agricultural irrigation water requirements. The clarifying capacity
of biomass ash in different particle sizes is 9-10 mL/g when particle size of biomass ash is less than 0.5 mm, 10-11 mL/g when
particle size of biomass ash is between 0.5 and 1 mm, 8-9 mL/g when particle size of biomass ash is between 1 and 1.5 mm,
4-5 mL/g when particle size of biomass ash is between 1.5 and 2 mm, and 3-4 mL/g when particle size of biomass ash is
greater than 3 mm, respectively.

Keywords: purification; infiltration; water quality; biomass ash; digested slurry; clarify capacity



