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Abstract— PVA(poly vinyl alcohol) sponges were prepared and applied to the absorptivn of water dissolved in
kerosine. PVA spunges were very effective for the removal of water from kerosine, and their absorption ability was
greatly affected by the washing conditions of PVA sporges after cross-linking reactions. It seems that the washing con-
ditions influence the hydrophilic properties of PVA sponges. The absorption ability of PVA sponges may be more close-
ly related to the hydrophilic properties than the pore volume. It was found that the absorption rate of PVA sponges for
water dissolved in kerosine is proportional to the water concentration to the power of 2.3 and the absorption rate con-
stant at 30°C is 1.03 x 10-*ppm-1-3-hr-Lliter-g-! The absurptiun rate increases with the increase of temperature in the
range of 20 50°C, but may converge to a certain value at higher temperatures. It is expected that PVA sponges pre-
pared in this research can be directly utilized for the actual dehydration process of kerosine.
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Table 1. Composition of solution for the prepara-
tion of PVA sponges

Component Amount (g)

PVA 15.0
Starch (potato) 9.0
H,S0, (50%) 36.0
Formaldehyde (37%) 28.0
Polvoxyethylene lauryl amine (HLB 12) 0.2
H,0 195.0
Total 283.2
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Table 2. Immersion conditions of the PVA sponges

prepared
PVA Immersion Wt.of PVA
. n[ . sponge pre-
spong Solution Time (hr} pared (g)
No. 1 Water 3 12.6
No. 2 Na,COy aqueous (pH 1) 8 12.5
No. 3 NayCOy aqueous (pH 11) 24 121
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Fig. 2. Variation of amount of water absorbed by

the PVA sponge (No. 3) as a function of im-
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Table 3. Absorption capacity of the PVA sponges
for water and kerosine

PVA Water Kerosine
absorbed absorbed  Selectivity”
sponge
(g/g sponge)  (g/g sponge)
No. 1 3.8 2.5 15
No. 2 7.3 3.2 2.2
No. 3 9.0 3.9 2.3

*Water absorbed/kerosine absorbed.

Az PVA EAH No3s %o F=AZE o,
EAA 7 Feshe B A0 g 343
Fig. 2ol velidch 34 1080 L3}&522] 90%
oS Fral =z, 2 olFele F5He] 2A &
7ValA] o5& o 4 ok PVA AHA No3e| %3}
E F5e IAA A FA9 9 gk £ A
FollA Az PVA EAAL & F5 FYol wi%
Holude e BdEc)

AR 7S 12)7ke 82 mAste] AxF PVA 24
el E7 kerosine ZH7Ze] W F5g 2 ARNES
Table 3o Hejdtgck AAA|IZE 1422 Fig. 2004
B ule) o] AMAY Fpede]l Eidel =g
e 333 Azt & 4 etk A3z A(Table
2)ell ae} A F FHo| A WHEE ¢ ¢
el Zlm A dbgo) AR IAANE dHY T4
Aol AHAA AHs= A7 B AAHAA AH
e Aol vlEte] F4 o] 453 B F5e
A Zz7 ol w}E W37} kerosine F573F2] AH 27l
wg st} A o)e} e A I 4



PVA ZAH o) &3 Kerosineo] £2%d F4% &+ 633

g

= PVA sponge:
£ 1004 @ No. 1
@

) 80 [ No. 3

£

B

E 60

©

3

© 40

c

L

£ 20t

c

o

g 0

S ' A . A 1 A

o 0 { 2 3 4 5 6 7

Dehvdration time (hr)

Fig. 3. Variation of concentration of water in kero-
sine as a function of dehydration time (V=2
liter, T=30°C, Q=300 cm¥min, Co=100
ppm).
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Table 4. Dehydration results with the variation of initial concentration of water in kerosine (PVA sponge:

No. 3, T=30°C, Q=300 cm¥min, V=2 liter)

Co (ppm) Dehydration results
192 t (hr) 0.3 1.0 3.0 4.0 4.8 —
C (ppm) 137.5 116.8 82.5 61.3 55.0 -
100 t (hr) 0.5 10 2.2 3.5 5.3 6.5
C (ppm) 75.6 61.8 55.0 48.1 41.3 34.4
28 t (hr) 0.5 1.5 3.0 4.7 6.0 -
C (ppm) 48.1 17 1.3 39.5 34.4 -
0 g 25
E - Co: é PV A sponge:
g 5 5 192 ppm 5 90} anot
= A 100 ppm = O No. 2 /e/
= b & 58 ppm = — calculated .
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= ° A
o ks ° ) L , . s 0.0 . : . . s )
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Fig. 4. =7 [C'7"—Co' ™ vs. t for n=2.3 (PVA Fig. 5. 5 113 —Co ¥ vs. t for PVA sponges:

sponge: No. 3, T=30°C, Q=300 cm*min,
V=2 liter).
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Fig. 7. Effect of temperature on the absorption
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3, Co=100 ppm, Q=300cm¥min).
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NOMENCLATURE

C : concentration of water in kerosine [ppm]

Co : initial concentration of water in kerosine [ppm]

k : absorption rate constant [ppm™3hrliter-g™)

m : weight of PVA sponge [g]

n : order of absorption rate [-]

Q : flow rate of kerosine [cm3/min]

Ya . absorption rate of PVA sponge for water dis-
solved in kerosine [ppm-hrliter-g™']

T : temperature of kerosine [°C]

I time of dehydration [hr]

V : volume of kerosine [liter]
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