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Table 1 Basic properties of fresh water hyacinth(dry base for

nutrients)
N . 7Y 28 ok
WM AKEN K DA i i
" ’ " (kg (gke)  (gkgh)
1.00~1.20 93.55 1.40 30.09 7.96 42.51
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Table 2 Experimental design
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Fig.1 Schematic drawing and material object of vertical grinder
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Fig.2 Schematic drawing on special grinder with aquatic plant
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Fig.3 Schematic drawing of craft route on
dehydration with water hyacinth

1.5 HEEAE

3% H Excel 2003 1 SPSS 11.5 et 3 43R 56 B0 3
17587,
2 HBRESWH

2.1 #HiRE
2.1.1 K FE A st BLK R Bh

IR KRR TR R B A KRS
IKE LR KR R BT R IRAF R G R E R, B
B K AT BT 3R 15 i R - K BRI FLAR v T
YRR R A, WIS . §15 5% KA
AN R 405 B K BRI e AR 3 Bz, MALHE 1
FILLFE 5 BEE HREIYUEM T BB, B R
Rhnkas, FARAIE 5 OKBERAE 2 IR , MBEE
IKF 57.50, FAbFE 16 1.9 £5: PEESWMEEREM, ¥
BE 1t KA I RERER TN SC T 0 5 PR At sy, TRK 1t
IKEAR IR REN — B T %, BiKERES/KEEHE TR
s, SER, BT BRI B AR N ET G,
XEERGBERINE, EYARKENHNBEDHETTE
IR BTEG AT T BoKERE S TR R e &
BRI, AN, F-AT R, REERM RN,
HEF BT RKEEY R (SCOD) EALBEER, X
R MM IR R — e, YRS B K M BV
o KR AR PR -

ALOL, AR 1t KERFS TR HIRERE LA (BLEER R
JiK) LAAbE 2 FIALEE 3 MK, 45k 6.42 kW-h 1
6.38 kW-h, SR AbEE 3 Frf8 sk S /K RIT(E T3 2, X
N 83.65%, HERFERMBFEREHBAL, RBFERMN 6.39
kW-h/t, ZIHALEE 3 B T A4 T AABK R AR
o B, FRRK LALTE 3 HR R N BRI

3 IKEETEAEM KR B2

Table 3 Influence of dehydration effect with water hyacinth under different degree of pulverization

R FEdR AhEE 1 4hEE 2 b33 AhEE 4 4bE S
BEEK B R/ 1.5
W SE B 8/ (r-min ™) 1680 2240 2240 2240 2240
MBEEN 30.23£0.52 Aa 30.72+0.19 Aa 32.92+0.28 Bb 33.70+0.69 Bb 57.50+0.43 C
R R/(th ) 1.94+0.04 a 2.22+0.03 b 2.81£0.02 ¢ 2.430.11d 1.58+0.05 ¢
PR ERERE/(KW-h)t! 2.60+0.04 a 2.93+0.03 b 3.33£0.02 ¢ 4.73£0.07 d 4.27£0.08 e
BRIk B A(th ™) 2.83+0.05B¢ 3.57+0.04b 3.95+0.02Ab 5.35+0.02Aa 5.35+0.02Aa
AT BRKFERS/ (KW h)t ] 4.45+0.19A 3.49+0.21Ba 3.05+0.23Ba 2.35+0.08Db 2.20+0.05Db
BFERT /R 1.30 1.10 0.91 0.90 1.23
HFERE/(kW h) 10.58 9.67 9.58 10.63 9.68
Ji B /kg 562.6:15.2A 487.3+£22.5B 343.3+18.6Ca 298.6+12.4CDab 260.5+13.8Db
B ,7K BIKEY, 87.86+1.05Aa 86.51+0.43ABCa 83.65+1.52BCb 83.73+0.17BCDb 82.05+0.37CDb
THRREE% 76.62 73.74 62.97 54.50 52.45
SS/(gL™h 16.22+0.08A 17.19+0.12B 25.35+0.31C 27.64+0.19Da 28.26+0.22Db
" VSS/(gL™t) 13.79+0.17A 14.96+0.05B 21.55£0.13C 24.60+0.52Da 24.87+0.48Db
COD/(mg-L™) 8300+370Aa 9260+430Aa 10340+1020Aa 146208208 18060::1460C
SCOD/(mg-L™) 35924350Aa 4400+180ABab 5316+320Bb 4984:+460Bb 5104+330Bb

E: AKEMEHKRESRE TSR T S, FYRRFRERKEEDTHRS B SBKTRTURENE S SS KK HBZIIRE, VSS
SR ERIERIFYIRE, COD HAKEHHNADIRE, SCOD MKETERUEVIIRE, ATEREFARIEFREREREE (P<005) , RAAKE

FHRRERMEE (P<0.0D .
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Table 4 Comparison of nutrient distribution of Liquid-solid Splitter with water hyacinth under different degree of pulverization

. WEE/(gke) HE(@EL")
PLAA 2 2 # B A 5O 8O
1 25.03+0.03 A 6.28+0.03 Aa 10.50+£0.03 A 0.76+0.03A 0.22+0.01Aa 2.40+£0.07Aa
2 22.30+0.11 B 5.48+0.01 Ab 9.08+0.01 B 0.94+£0.03 B 0.28+0.02 Aa 2.50+0.00 Aa
3 16.96£0.02 C 3.68£0.01 B 6.90£0.05 C 1.34£0.03 C 0.39+0.02 Bb 2.660.01 Ab
4 14.28+0.08 D 2.1440.05 Cc 6.60+£0.03 Da 1.55+0.03 Da 0.44+0.05 BCb 2.71+0.03 Bb
5 11.43+0.02 E 2.10+£0.01 Cc 5.80+0.13 Da 1.68+0.01 Eb 0.48+0.02 Cb 2.75+0.00 Bb

i FFEEARNEZBRREREE (P<0.05) , RRKSFRERERKERE (P<0.01)

n YLK 8 &8 o4
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Fig.4 Ratio of nutrient distribution of liquid-solid splitter with
water hyacinth under different degree of pulverization
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Table 5 Effect of pilot-test

Z B LN E Y S E )
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K HEFER/h 1.35£0.10
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Pilot-scale study on dehydration effect of water hyacinth with different
pulverization degree

Du Jing, Chang Zhizhou™, Ye Xiaomei, Xu Yaoding, Zhang Jianying
(Jiangsu Acadamy of Agricultural Sciences, Jiangsu Agricultural Waste Treatment and Recycle Engineering Research Center,
Nanjing 210014, China)

Abstract: The dehydration technology of water hyacinth has been the choke point to achieve the utilization of its
resources, so it was very important for developing the dewatering equipment with high efficiency and low cost. The
selfmade equipment of SHJ-400 including solid-liquid separator and special vertical sewage pump was tested under
different pulverization degree of water hyacinth through adjusting motor frequency or number of layers with blade on the
vertical grinder. Firstly, influence of dehydration effect of water hyacinth under different degree of pulverization was
tested in the laboratory, then the new grinder of horizontal and flail were designed based on requirements for
pulverization efficiency of dewatering equipment, and a pilot test on operational effect of the whole equipment
(including pulverization and dehydration) was carried out. The results showed that the dehydration rate increased with
the pulverization degree of water hyacinth, but excessive pulverization caused more energy consumption of pulverization
and more contents loss of dry matter as while as more proportion outflow of nitrogen, phosphorus, potassium and other
nutrients of residue. The best operating condition was at pulverization degree of 32.92, i.c. 88% proportion of the
remnant body length of water hyacinth was smaller than 5 cm after smashed, where moisture content of residue
decreased to 83.65%, the lowest total energy consumption of 6.39 kW-h/t was obtained. In addition, the pilot test had the
similar effect to laboratory test, particularly the efficiency of pulverization and dehydration were higher than that of
laboratory test, the total energy consumption (including pulverization and dehydration) was reduced to 2.28-2.72 kW-h/t.
According to 200 t/d processing capacity, the processing cost was 4.5 Yuan/t (the other costs including equipment
depreciation was neglected). So the equipment and engineering technology are applicable for industrialization of
comprehensive utilization of water hyacinth.

Key words: testing, pulverization, dehydration, sewage pumps, water hyacinth



