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Compression and Dewatering of Chinese Cabbage
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ABSTARCT

An experiment on the expression and dewatering of chinese cabbage was conducted in order to inve-
stigate its dewatering behavior. Chopped cabbage was packed into cylinder and pressed by piston upto
the predetermined pressure on Instron—1000. The rates of dewatering were affected domintantly by
the applied pressure, but not significantly by the packed amount of cabbage in the cylinder. The pres-
sure effect was increased very abruptly at first, but the increase rate was very low at high pressure
greater than 20 MPa, showing great deviation from linear dependence of flow rate on pressure in Da-
rcy’ s Law. Therefore, water expression from cabbage was not Newtonian flow of water through cell
wall. In fact, the squeezed water contained a lot of solid particles, about 3% of solid cabbage particles,
showing destruction of cell wall. It appeared that compression and dewatering of vegetable wastes in
the low pressure, under 20 MPa, is more desirable for later treatment of the dewater. More researches
are needed in order to develop a treatment method for the solid particles in the expressed water before
an expeller treatment system can be applied to vegetable wastes.
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Fig 1. Schematic diagram of vegetable wastes

treatment process
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Table 1. Specification of the experimental apparatus

Item

Specification

Remark

Instron-1000

Piston-cylinder-1
cylinder

piston

Piston-cylinder-2
cylinder

piston

force range - 0~4.9KN
crosshead speed :

10— 500mm/min.

diameter - 1.5cm
length : 23.3cm
section area . 1.767cn
maximum pressure -
27.73MPa

diameter - 2.845cm
length : 27.8cm
section area . 6.357cn
maximum pressure -
7.7MPa

Plotter attached
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SEERE

Maximum force 4.9KN

— —

Cros. speed 10 - S00 em/mrn

Controller

l
T
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Piston-cylinder

Fig 2. Schematic diagram of the compression
and dewatering test set-up
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Table 2. Experimental variables and their levels
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Variables

" Levels

No.of levels

For piston-cylinder-1(section area= 1.767cai)

27.73, 16.64, 8.31 MPa
2.16, 431, 6.46Grams

Pressure
Packed amount

For piston-cylinder-2(section area=6.357cnl)

Pressure 7.7 MPa
13.69, 27.43, 41.11Grams

Packed amount
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Table 3. Compression data at different force levels and different sample amount (average of three rep-

lications)
Initial Final Travel Initial Final Initial Final Dew* Dew/ Dew/
wt.* wt.* dist.” vol.* vol.* den. den. MPa LW.

(@ (@ (mm) () () (gem) (ged) (9 (yMPa) (g

Cylinder area=1.767cnl

P=27.73MPa
2.16 1.25 7.8 2.44 1.06 0.88 119 0.9 0.033 0.418
432 2.34 14.47 441 1.85 1.01 1.29 197 0.071 0.457
6.46 3.09 243 6.7 24 0.97 1.28 3.38 0.121 0.522
P=16.64MPa

2.16 1.06 6.17 191 0.82 1.15 1.34 1.09 0.065 0.506

431 263 15.07 4.76 2.09 0.93 1.26 1.69 0.101 0.390

6.64 2.63 204 6.41 281 1.04 1.27 3.08 0.185 0.463
P=8.31MPa

2.16 153 7.03 2.37 113 0.92 1.36 0.62 0.075 0.289
431 2.77 13.37 4.54 2.18 0.95 1.28 155 0.186 0.358
6.46 441 14.07 6.29 38 1.03 1.16 2.06 0.247 0.318

Cylinder area=6.457cni

P=7.7MPa

13.69 99. 13.67 18.55 9.86 0.74 1 3.8 0.493 0.277
2743 20.3 256.53 36.61 20.37 0.75 7.13 0.926 0.259
41.11 2948 21.77 46.81 29.16 0.89 1.01 11.63 1510 0.283

1. * are measured values, others are calculated.
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Table 4. Statistial analysis of dewatering rate model, (rDew);= (Pre)i+ (IW)j+E

Dependent Variables : rDew

Source DF S.S. M.S. F value PrF
Model 7 827.37 118.19 3.58 0.1176
Error 4 132.06 3301
Corrected
Total 11 959.43
R-Square C.V. Root MSE Dew Mean
0.862 15.20 5,745 37.78
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Table 5. Comparison of means of dewatering
rate in the different pressure by Dun-
can’ s multiple test (Alpha=0.05, df=

4, MSE=33.01)
Pressure 2773 1664 8.31 7.7
Means of
rDew 4667 4493 3210 2732
Duncan
Grouping LLECECLELLILELY cececceececceec
BBBBBBBBBBBBBEB

* Means with the same letter are not signifi-
cantly different

Table 6. Comparison of means of dewatering
rate in the initial weight by Duncan’s
multiple test (Alpha=0.05, df=4,
MSE=33.01)

ey

w 2.16 431 6.46 13.69 27.73 41.11
Means of

rDew 40.74 40.19 42.93 27.68 25.99 28.69
Duncan

Grouping AMAAMAMMAMAMAMAMAAMAMAMAMAAMAAAA

* Means with the same letter are not signifi-
cantly different
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Figure 3. Dewatering rates of chinese
cabbage in the different pressure
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