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Gelation time of ethanol based on polymeric titania ol

L1 Zhong-hong JIANGLi ,L IU Guo-ging

(College of Food Science and Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abgract : In order to explore the gelation time of ethanol based on polymeric titania sol at different a
mount of ethanol ,water and hydrochloric acid ,the trial based on single factor test was used to determine
the introducing range of the three reagent and then the trial based on orthogonal test method was used to
explore the relationship between gelation time and their amount of the three reagent above. The results
showed that the gelation time increased with the increasng of the amount of hydrochloric acid. When its
addition amount reached 0. 4 mol/ mol ,the membranes tended to have air-like dots in it. Therefore,0. 4
mol/ mol was itslargest additional amount. The gelation time decreased with the decreasng of the amount
of ethanol. When its addition amount reached 9 mol/ mol ,no sol could be obtained. Therefore,9 mol/ mol
was its smallest additional amount. In addition ,the gelation time decreased with the increasng of the a
mount of deioned water. When its addition amount reached 4 mol/ mol ,no sol could be obtained. Therefore,
4 mol/ mol wasitslargest additional amount. The result of the orthogonal test showed that the three fac
tors had sgnificant influence on the gelation time. The further result based on regresson analyss by using
SAS (Statistical analyss system) showed that the relationship between them could be described as a linear
regresson function. Therefore it isfeasble to predict the gelation time from the equation and consequently
offer an appropriate occasion to coat film.
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0. 40 mol/ mol , Table 3 Gelation time and state of wet film at
different amount of dry ethanol
/
0. 40 mol/ mol - 1 /h
(mol - mol~ %) State of wet film Gelation time
1 Dry ethanol
Table 1 Levelsand factorsof orthogona tesng 9 Can rot coat film -
mol/ mol 15 — . 6
Transparent ,uniform film
Factors
20 _— . 10
. \ . Transparent ,uniform film
Leves Dry ethanol Deioned water  Hydrochloric acid
A B c v
10 2 0.28 Note? - "means gel formed before finishing introducing.
15 3 0.30 4
3 20 4 0.32 Table 4 Gelation time and state of wet film at
2 different amount of deloned water
Table 2 HEfect of gelation time and state of wet film / Ih
. ) . . . -1
on dides at different amount of hydrochloric acid (mol - mol~ ) Sate of wet film Gelation time
Deloned water
! /'h 2 ' 24
. -1 . .
(mol - mol ) Sate of wet film Gelation time Transparent ,uniform film
Hydrochloric acid
3 L . 19
0.28 ' ) ) 20 Trangparent ,uniform film
Transparent ,uniform film
, 4 Can not coat film ]
0.40 Trangparent , some bubble-like 40 P
dotsexist in it ‘-
Note? - "means gel formed before finishing introducing.
Transparent film quickly )
0.64 tranformed into opagque milk- 2.2
like film
o _ 3 TiO:
Note? - "means no gel obtained.
2.1.2 3 , '
4 0.28 mol/ mol, '
, 3
9 mol/ mol , (3)
3 Lo (3
; 15 20 ( )
1), 5
mol/ mol ,
5 , 3
e 1
’ 3 B>A >
9 mol/ mol ,
C, 3
9 mol/ mol
> > ,
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5 Lo(3%)
Table5 Scheme and results of Lo (3*) orthogonal design
1 2 3 4
/'h
Test No. Dry ethanol Deloned water Hydrochloric acid Blank Gelation time
A B C e
1 1(10) 1(2) 1(0.28) 64
2 1 2(3) 2(0.30) 42
3 1 3(4) 3(0.32) 19
4 2(15) 1 2 93
5 2 2 3 67
6 2 3 1 16
7 3(20) 1 3 119
8 3 2 1 63
9 3 3 2 45
K1 124.0 276.0 142.0 176.0
Kz 176.0 172.0 180.0 177.0 T=528
K3 227.0 80.0 204.0 174.0
ki 41.7 92.0 47.7 58.7
ka 58.6 57.3 60.0 59.0
ks 74.7 26.7 68.3 58.3
Rj 33.0 64.3 20.7 0.67
Influence order B>A>C
6
Table6 Anayssof variance
F Fa
Source of variance Sum of square Degree of freedom Variance MS F value Sanificance
A 1733.0 2 867.0 2601.0 *o*
B 6 410.7 2 3204.3 9616.0 * *
C 648.7 2 323.3 972.0 Foo(2,2) =99.0 * *
e 0.7 2 0.3
Sum 8793.0 8
6 3 4 mol/ mol ; ,
( <0.01) , 3 0. 40 mol/ mol , ,
SAS(Statistical analysis system)
, 25 3 0.28 30 4 0.30 ,
1 1
7
y= - 53.556 +3.367x1 - 32.833x2 +533.333x3 7
(1) Table 7 Comparison of gelation time between
ty hixi X Xs trial and prediction
,mol/ mol Mole ratio of dry Ih Ih
R2 =0.997 6 Test No. ethanol ,deioned water Predicted Actual
’ and hydrochloric acid time time
; 3 1 25 3 0.28 81.5 79
E ( <0.01) , 2 30 4 0.30 76.1 77
3 7 , ,
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