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The Effect of Organic Acids on Dewatering Efficiency of
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Abstract

The efficiency of dewatering of soybean milk residue was improved by hydraulic pressing after pH ad-
justment to 4.5 with organic acids such as acetic and lactic acids. Water content of raw soybean milk residue
was reduced from 80% to 72% by pressing after pH adjustment, while only to 78% by the conventional hy-
draulic press. The water content of the residue after pH adjustment was further reduced to 63% by hydraulic
pressing with ohmic heating. The pH adjustment facilitated separation of cake from the filter cloth and reduc-
ed the solid content of the expressed liquid from 10 to 3%.
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Fig. 1. Effect of pH on the moisture content of ex-
pressed cake of soybean milk residue dewatered by hy-
draulic expression A : HCl, O : Citric acid, A : Acetic
acid, M : Lactic acid
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Fig. 2. Effect of pH on solid content of expressed li-
quid A : HCl, W : Lactic acid, O : Citric acid, A : A-
cetic acid
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Fig. 3. Effect of pressure on the dewatering of soy-
bean milk residue adjusted to pH 4.5 with acetic acid

O : Moisture content of expressed cake @ : Volume of
expressed liquid

AF-1te] pHE acetic acid 2 &7} 713 Alwl=
pH 452 2 ¥ gt2A$ o ) & f3}9
A& A EZ A3F Fig 3o vehligldt. 2715
7 15 mm, 130 g®] F-Hahs ohabgl g o) gbeo] &
7hg o) we} gapefo] Frtsled 10 kg/em®d of ghat
FNeF 2 ml, 58 e 69%2A M} B E5 &
& vehligl e, ool e A U9A
ahsdct.

gHH acetic acid = F-§419] pHE 458 Ao
A qha Ffabe] ofFhx 2 ye] vlejyo] A3
Aol of xR oA Alo]AE AfFre] wo]
ERpivi=

Fetel pH =F
e

Mg whsh 2ol A Fftel 71448 21sl
pH 452 2Aslm g %}ﬂi%ol dA3] a9l
or, gt g3 o wF-E Hel 4 gkt 80)
A . meba ‘l—ﬂ'—}'é' 7|42 pH 452
FA3 ¥ ohmic heating3}d ] stabsbd g3 @
gl vl AE Aow /|dEt. 3] SR
78%2] FH41te] pHE acetic acid$} lactic acid5 %7}
sed 452 24T F b Skglem’Z PR F
7} 60 HzQl 4375 S dejsle 7918 o

# ohmic heating2 0|23 &t



[s]
fr7l4ke]l F
80 0.5
4
76+ r0.4
x _
= Fo3 <~
- -
& &
E g
3 2
L% o
g 02 2
2 re? 3
z A
)
=z
Foa
o
80

Volt (V)

Fig. 4. Effect of voltage of alternating current on the
dewatering of soybean milk residue by hydraulic ex-
pression with ohmic heating Open: Moisture content of
expressed soybean milk residue, Closed: Solid content of
expressed liquid, A A : Raw sample (pH 7.0), (3 B :
Sample adjusted to pH 4.5 with lactic acid, C @ : Sample
adjusted to pH 4.5 with acetic acid
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Fig. 5. Change in electric conductivity of soybean milk
residue during hydraulic expression with ohmic heat-
ing A : Raw sample (pH 7.0), @ : Sample adjusted to
pH 4.5 with lactic acid, A : Sample adjusted to pH 4.5
with acetic acid
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Fig. 6. Change in temperature of soybean milk residue
during hydraulic expression with ohmic heating A :
Raw sample (pH 7.0), B : Sample adjusted to pH 4.5 with
lactic acid, A : Sample adjusted to pH 4.5 with acetic acid
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Fig. 7. Dewatering profile of soybean milk residue ad-
justed to pH 3.7 with lactic acid during hydraulic ex-
pression with ohmic heating A : Moisture content of ex-
pressed cake, A : Volume of expressed liquid
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Table 1. The comparison of dewatering effect of hydraulic expression with and without ohmic heating and pH ad-

justment
Mizsllli;mg Moisture content of Volume of expressed Solid content of

Method expressed cake (%) liquid (m/) expressed liquid (%)
Hydraulic expression 74.5~77.9 5.0~13.3 10.4
Hydraulic expression

+ 69.8 12.0 33
ohmic heating
Hydraulic expression

+ 69.2 40.0 2.9
pH adjustment to 4.5

with acetic acid

Hydraulic expression

+
ohmic heating 63.1 24.0 3.8

+

pH adjustment to 4.5
with acetic acid
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