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Introduction

Several theories have been sdvencoed for the mechanism of
formation of gels of hydrated siliece or silieiec scid gels, es
they are commonly eslled. These theories heve in common the
ides of & thickening of the struoture by an intermeshing of
pertieles in the solution. No one theory has been universally
accepted by the workers im this field. There is & need of more
sufficiently complete &at‘ before sny one theory cen be selected
above the rest.

In this pc;yar. results will be presented to show the chenge
in surfoce tension during gelation of silicic eedd solution.
This resesrch wes undertaken with the belief that the change in
Surfece tension during gelation might give further insight into
the process of gel formstion.

Historiesl

The gel mixbtures were prepared by mixing solutions of
Sodium siliocate and ecetic seid. leny investigutors have
Prepared sildedo sold gel from s solution of & soluble silicate,
ususlly Mnr gloss, end en seid. Valden (1) indicstes thet Pott
hed prepered colloidsl silieic seid in this wey before 1600.

Grehem (2), @ workor in this field, obteined the hydrogel
of silieic medd by pouring concentrated hydrochlorie seid on
Sodium silicate. Holmes (3) hae deseribed the results obteined
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by mixing & colution of water gznsp with an seid.

The gel mixture prepered from solutions of sodium #ilicate
end dilute scetic eeid produces 1in the mixture sodium acetate
together with excess scetic ecid or silicste. iHurd end
Letteren (4) pointed out & possible way of mﬂm the pres~
ence of these seluble materisls by sterting with e pure sus-

- pension of collofdel eildeic sedd. Treadwell emd Vielend (5)
prepared pure silicic seid gels lw electrolycis of sodium
8ilicate. Nowever, for the work cerried out in this reoseerch,
1% wos not sbsolutely necessery to¢ deel with silicie seid
free from the prevence of these soluble msberiels. It un-
doubtedly does not meke very much differemce in um the
surfece temsion during gelation, when the interest is in the
gelation process, whether the sotuel surfece temsion of sil-
leic sodd 18 being messured or whether it 1s e relative tension.
Therefore, as o metter of convenionsce, the sieplesr methed of
gel preparstion wes used.

At the time of this ‘mtm. the theory of gelation most
populer with the investigetors im this field is the Fibrillar
The#ry. It is sssumed thet the fibriller structure consiste
of Mamod gilieio acid, the molecules having formed oheins
énd intercomnectods The condemsetion tukes pleece by water
8plithing off from two molecules of simple silieic solds As
thie eondensation continmues, the cheine grow larger. Ome of
the condensations is shown in the following.
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A number of the physicsl properties of silieic seid gel
in relation to gelation heve been studied. Pressd, Hehta,
and Desed, (6) studied the seettering of isght by the siliede
acdd solution during solntiﬂng They plotted curves, extine-
tion coefficent, which is e messure of the light smesttering
by the eolloidal particles in the solution, egeinet time. Their
curves are similer to the ones obteined by the writer m
plotted surfece tension during gelstion sgeinst time. Prescead,
liehta, snd Dessi coneluded thet the formetion end enlerging
of the pertieles in the solution wes eontinuous, end showed
the formation of definite structures.

The viscoeity ohange during Setting hes been determined,
showing & slow ineresve in viscosity followed by & very repid
inoresse se the gel sets. It hes elso been obuerved that the
eloctrierl conductivity éaan not chenge merkedly es the gel
Sets. There is setuelly only sbout & two percent decresve in
conductivity. (7)

Bot very mmch hes been dome 4n the peet with the determin-
ation of chenge in surfece tension during gelstion. Hurd snd
Lettoron (@) meesured the surfece tension during setting, but
they worked without sccurate tempereture control, end over e
nerrow remge of solution coneentretioms. Fraser (8) slse
Getermined the surfece tension, a&tauytiag to t1e this up
with results obtained from viauonitw'lnusuruunutsg The curves
Presentoed by Fraser were unlike those obtsined by Hurd and

Letteron, snd slso unlike those obteined by the writer. Al-
'thwugh FPraser 414 not note in his thesis what eoncentretion
#ilicie sold solutions he used; the results to be eited in

this artiecle, teken over & large renge of concentrations,
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end with use of good temperature eontrol, seem to indicate that
his curves ere not sccurste. |

The previous work on tlie messurenment of surfece tension
during gelation of silieie seid solution therefore Wﬁa&
thet more complete dete might prove interesting.

Experimontel

Hessuremonts were made by means of & Du fnoy tensimeter.
This inetrument meesures the forece necessery to teer & pletinum
ring from the surfece of a liguid. The force is deterrined 4in
tom. of the torsion of & wire, end is resd from s celibreted
seale. This mothod of surfece teneion detorminetion wes used
becsuse of the repidity in which resdinge csn be Seken. A
eonteiner six inches in ddsmeter, well height ebout m cent~
imeter wes substituted for the regulsr wateh gless in order to
insure plenty of fresh surface, end to mullify se mmch ss possible
&ny slde effecte. It should be noted here that precautions must
be taken sgeinst conteminetion. The surface tension is notice~
8bly lowered by the presence of gresse, soap, or jmpurities.
This presents o problem in obteining corresponding results. The
Ting mst be cerefully hendled‘ineure & perfect, level eirele.
It is also necossery thet the §1¢tznm ring be clesned amd fire
fleshed sfter every reading if surfsce tension end not sdhesion
tension 15 to be messured. If the ring is not olesned, the resd-
ings will rise rspidly, snd will not be coherent. Although the
Tu luoy tensimeter is mot the most scourste surfece tension
messuring inetrument, 1% is the most prectieal for this kind of
‘Work, where not the setusl surfsce tension but the chenge in
Surfsce temsion is desired.
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Acoursctoe tmpeumscfm obtoined by use of sn eir therme~
stat. The eurfece temsion spperetus wes pleced in the inculated
chember of the themmostat, snd sll work wes performed there. The
thormestat was so constructed that the instrument could be mﬁ«-
od through e smell door in the side of the chomber. A gless
window allowsd adoguetc obeervetion. The smell door 844 net
couso apprecisble discropancies in temporsture control sinee 1t
wes open cnly during sctual opevetion of the epperstus, snd this
wes never more tham 30 scoonds et o time. The heating elemonts
wersc npcr:m by an edjustable thermo regulator, and eireulation
wes maintened by & fan driven from outside the chember. It was
nevesoury %o otop the fen while taking rosdings, for the vibre-
tions sot up interfered with the surfoce of the solution. Thie
again did not caumse any serious trouble. By means of the Shermo-
etat, the ltempersture 814 not vexy morve than 0.5 ammf

The pi meesuremonts were mede, in the esse of the sedd gel
mixtures, using the guinhydrone mothod. Hurd and Carver (9)
found this method the most setizfectory. Por the slkaline gel
mixtures, the pH determinations wereomede by meens of & color-
imetric method uneing buffer solutions.

The gol mimtures were preparcd m soddum silicete, z,u ]
with respeet to zodium hydroxide, and from o.r. glecial -«m
acid diluted o 1.03 He The smounte of »cim aiucata end
scetic soid were mm glthough the total volume was fixed in
8ll oszos &t 80 oes The solutions of silicate end seid were therm~
ostated in cwat; weakers at the desired tempersture for at
leest five hours before mixing. Adjustment wes made for the 1.5
degroes rise on mixing due to the neutrelization of sodium hydroxide
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by ecebtie seid. The silicete wes poured into the soetle eeild, end
after thorough nixing, sbout lSee of the solution was pleced in
the specisl container emd the firet surfece tension reeding wes
teken a8 quickly as poseibles Readinge were taken et frequant
intervels until the gel hed set. The gel was considered set vhen
the pletinum ring of the Ia !w tensimeter would ne longer enter
the mixture.

It must beo noted 8t this point thet the time of set obtained
from the surfece tension resdinga does not exnetly correspond %o
the time of set obtained by test with the tilted rod method in &
separste contsiner. This mey be explsined by the fmet that the
gel tested with the gless rod resulted from about Yhee of mixture
contsined in e vesuler 100ce besker. It would seem thet smount
of solubtion mekes sn spprecisble difference in time of sel. Yore
sceurately, from observetions medc, 1% seomod thet height of
solution ecsused e good pert of the difference in time of set.
However, this diserepency does not effeet the sotuel gelstion
process.

The folloving dets contains the results of the series of teats.
A number of surfece tension determinstions were mede st @4fforent
temperetures for esoh gel mixture. The figures ere tubulsted for
scele repdings on the Im luoy tenmimeter. Thess may be converted
to dynee per om.

furves were plotted showing Tu Buoy scele reedinge se ordinetes
sgeivet time after mixing in minutes se sbsciscsse.
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varietion of surfece tenuiom during the process of Geletion

Teble 1 :
godiwn silicute 2Doo.

“soetic seld bBboos LY .
Time Resding Temp. Mpe Resding Temp.
ot . 26.2 0 o . 3448 ©
3 9446 " 3 8l.6 "
6 94.8 " 9 82.0 "
8 9445 " 11 82.8 54.7
10 " " B 85.0 "
21 9448 25 29 83.0 "
23 94,7 " 22 B8543 36
44 94.5 " 26 8540 "
46 95.0 - 28 8440 38,1
49 9440 " 32 82.9 35
68 95.0 " 35 8540 8542
70 9440 " 39 " n
99 » " 41 " "
101 9448 " . 46 83.1 w
104  94.2 o 50 83+ "
107 9440 - 62 8345 3841
ik6 968 " _ 5B 8547 4
128 9440 " 56 8540 3542
130 95.0 " 62 €640 BHed
148 96,0 " . 68 8547 5540
147  96.5 " 68 8640 Bl
158 - 9641 " 71 870 "
160 9940 " | 78 6640 355

162 97 4H A TR 76 8940 b
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Time hesdins Temp/ Time Resding Temp.
164" 97,9 26 ¢ by e 86.2°0
166 9845 " 81 118 3541
168  101.5 " | 83 180  3B.2
169 100.8 i 81 130 5.1
17 1015 " |
72 108 " o - é5 0
176 115 " 4 6640 "
we 116 " oy " 44,8
180 119 " 10 " 44,9
183 130 " 13 " 44.9
184 154 " 16 " 46,
187 14 5 20 67.5 .
| 23 6640 .
26  68.4 "
28 69.B 4449
50 7046 "
51 7040 "
83 8.0 45
3 72.8 "
87  74.0 "
36 78.0 "
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Table 2

sodium silicete 20co.

sgetie seid

60

Iime Resiing Temp.

ot
&

10

20

£ &

124
152
158
167
160
195
2313

217

233

242
253
261

8740
86.6
8640
86.5
8540
84.0

"
"

"

85.0
8556
860

87.0
875
87;0
8840

29’ ¢
"

L

"

29.2
268
29.0
29.1
2B5
29.3
29.0

29.6
29.0

29.3
29.28
2940

29.3
£9.5
£29.5

(<1 2

Time
o
4
10
16
22
28
83
43
50
62
79

84
93
105
185
128
142
150
157
161
164
166
168
175

(10)

P - 4.502
- 36 ©
84.0  35.5
8340 .
82.0 "
81.0 "
80«0  36.3

" 35.4
80.6  36.9
80,0 3640

" .

. .

i .

. .

. "

" .

" .
80.2 "
8040 "
81.5 "
84.0 "
8640 "
87.0 3641
88.0 3640
9640 "



(11)

Time Resding Temp. Time Resdinz Temp.
270" 87.5 2940 C 178’ 96,0  36+0°C
279 89.0  29.1 176 101.0 "
287  90.0 29,0 183 118.0 "
296 916 " 86 1m.0  *
306 95.5 "
310 1010 " o* “ ' 4808
314 09,0  29.1 4 78,0 "
317 116.0 2940 10 77.0  4B.2
B2 118.0 n 15 76.6  4B.3
326 129.0 n 20 76,0 4640
330 136.0 " 2% " "
334 14040 " 80 " 4B
340 145.0 " 37 " 4640
| 6 W3 a3
o - 56 ¢ 4 76,0 4B.0
2 71.5 " 86 " 46.1
4 " 5.8 55 77.0 4545
" 5545 59 8.3  46.2
10 71.8  55.3 62 79.5 "
15 78,6  BBa2 66 808  ®
17 75.5 5646 7 B1.5  45.0
20 " 5540 75 8.0 "
o weoms R NS
29 74.0 554 86 8740 "
54 76,0 6.2 HH Toire 488
s -+ T M

44 _38¥.0- "
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sodium silicete 1lico.

scetic seid 6500+
Time Resding  Temp.

C Omin. - - 28°%
3 91.6 2845
5 9040 .

10 87.6
16 8645 2840
23 8640 "
31 i, »
43 .. "
64 T
Lk . 84.8 .
3 8445 "
192 85.0 2845
206 8446 28.3
300 " . 2840
327 " i
345 " "
367 85.0 " '
370 84.7 "
393 8445 "
415 8640 "
43 R
443 " 28.5
450 " 26,0
463 86.6 26.2

491 86.0 28.5

Table 3

Time
O mine.

i3

27

110
117
133
140
151
lez
174

190
197

212
281
£29
239

261

PK”‘.%

Resding

86.0
845
85.0
8340

82.9

8340
86.0
£5.8
86.0

8648
8648
8746
8840
9.0
9.5
90.0
91.0
99.0

{13)

Zemp.

40.6 C
40.0
4043
40.1
4045

403

4045

40.7

40.8

41

4046



Table 3 (eont'a)

(14)

Time FResding Temp. Time Reading Temp.
526 min. 86,0 2650 266 min. 107.0  40.5 ©
535 " " 267 111.0 "
550 " . 271 117.0 "
580 " " | 276 126.0 "
587 87.0 28.3 266 240.0 "
592 8840 "

600 . .

603 89.0 .

ﬂo ﬁ’ L

Iime Jeeding ZTemp, Zime Resding Temp.
O min., - 51°¢ 76 min. 8.5 6150
2 81.8 . 83 84.0 51.0
7 79.0 0.6 92 " "
11 . 5140 100 85,0 "
15 " . 130 87.0 "
26 80.0  Bled 116 87.5 "
30 81.0 5.0 121 89.0 .
36 80.8 . 126 91.0 )
44 81.2 5145 133 9840 "
50 81.5 " e e T .
56 82.0 " 147 142 "
66 038  ° 155 156 .
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Teble 4

godium silicste lboo.

socetiec ecid
weter

O min, =

2 665
6 88.0
10 87.5
13 86.8
ie 86 8
23 86.4
28 86.2
54 8540
40 "
85 8545
o8 85.2
0 8645
115 "
126 870
140 "
150 "
158 »
165 "
183 87.6
188 "
194 8645
3% "
201 vﬂﬂuﬁ
213 £89.0

600
Boeas

Tomp.
B6.6
"
B6.8
3645

pE = 416
Mme Resding
0 min. -

2 8640
5 84.0
10 8540
12 8245
16 82.5
30 8240
38 8340
a2 8.5
50 835
67 8440
61 830
67 "
7 84,0
62 8345
86 6340
95 83.5
206 835
m "
- "
S84 i
158 85.0
146 8645
164 "
161 8640

{18)

Zomp.
46.0 ¢

45.2
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Table 4 {ocont'd)

Em: Cad Iime jesding Zemp.
“wﬁ 00 ‘ 17%min. 9040 ¢ 4640 Ce
285 b o e %00 -
M5 28 3.0 W8 60 O
WL B9 36.8 16 30,0 ¢
2 98 ' .
%68 g0.8 v
277 9046 " 0 mine = 6545 0o
gon . 5643 B 88.0  BBed
B08 9140 5648 5 3.6 6848
N B v 8 880 "
95 s - T TR 5
322 92.6 3646 20 628 0844
331 93.2. B8y 26 6140 8640
39 9740 5645 30 o "
M2 " s  a.e "
346 310 " 53 82.0 BB
30 am;  » 60 688
R SO R 66 82,0 5840
5 ¢ A
% ®a  »
8z Mt@ E5.9
&y B0eH b
91 08B BEO
o gl P
: 100 130 .
P W T SRR N
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Table B

sodivm silicete 2bce

seebie scid

webar

Iime Hesding
0 min. -

4 - 9640
7 "
il 9640
16 965.6
22 96.0
26 95.5
29 95.0
3z "
39 94.9
43 9540
48 95.2
85 9540
66 o
75 95.2
80 95.8
82 26.5
68 26.0
20 »
" Q645
106 97.0

loe

115  98.0
11 99.3
125

100.2

1bce
40¢e

Tomp »
5‘03° ¢
38.56

(19)

P = 9.6
Iime Reading Temp.
o min. ~ 5640 ©
89.6 "
] 91.5 "
9 9140 5641
i2 - 56.3
a7 . 55.2
19.8 “ 83;1
24 9740 *
31 98.0 "
35 96.0 65.2
28 " 55,0
44 104.0 563
b0 116.0 y
65 116.0 .
64 15640  55e6
70 156,0 5544
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Teble 5 (cont'd)

Iime Resding Temp. zﬁémz Reeding  lemp.

128min. 101.6  38.3 ¢

133 102.0  38.5

145 10240 "

150 108.0 "

160 108.0 3845

170 118.0  38.5 '

178 ag6.0 "
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Table 6

sodfum silicate E0ca.

seetic weid

2000

Time Reeding Temp.

0 min.
2

7

12

17

23

an

30

- 25.0 ¢
90.0 "

w | “
69.8 25«5
900 86.0

" i ]
91.0 85.8
26.1

9440

34 152.0 __ 26.1

0 min. - 43.5 ©
3 760

6 “ 4840
13 W "

zﬁ L "

26 .0 481
aé 78.0 43.0
33 800 "

38 135.0 "

(22)

pH - 10.8
ITime Resding Temp.
0 min. - 32.0° ¢
g 85.0 "
6 ev.0  *
11 8640 "
, 15 " "
20 . "
25 8545 "
25 85.9 "
54 9040 "
87 138.0 "
Omin - B6+0 O
2 7940 "
ta " .
86 " .
27 71.6  56.8
53 74,0 6640
36 0s "
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Table 7

sodium sillesto 65eo.
soetic acld = 1beos

Time Resding Pemp.
Omine = = 3200
2 6840 :

6 6440 e

10 62.0 1.9
14 6148 "

18 80.8 3147
31 60 ;.0 8240
40 - -
52 59.8 "
76 6040 w
o4 " 31.8
100 59.9 3240
120 6.0 "
153 " »
e 59.0 "
208 59,8  31.8
220 60,0 3240
255 59.7 "
268 6040 "
284 6045 "
292 6145 "
306  76.0 "
309 8840 "
312 . 95.0 "

316 120 .

(24)

0 min. =~ 4640 ©
s 92.0 "
6 8845 "
10 8640 "
19 85,0 458
B4 ' B440 "
80 83.0 4640
70 8240 "
86 " 45.8
106 " "
135 81.8 46+8
168 8L.5 4640
180 8146 "
194 8240 ’
204 815  45.8
212 85,5 4640
216 84.5 "
221 8540 "
BED e BB



Psble 7 {cont'd)

Time Resding
0 min. -

2 9640
b 91.0
10 88.0
i6 865
24 865
31 85,0
&b 84.5
60 "
&2 ”
106 84.0
124 "
160 "
72 "
176 B4.5
180A 87.0
182 9240

Temp.
B2.0 ¢
"

Bl.8

"
52:0
"
"
B2.1
B2.0
"
o

B1.8

B1.9
BB.O

agﬁ laﬁca' .

{28)
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Results

The curves are all guite Quuar end pive = picture of the
rocess of pelatiom. They indicete that geletion 48 the result
£ two sotions: the first resction or condemsetion, throush which
he surfece tension remains about constent, end the seoond m.
ntermeshing or like phenomenon, which iz the sctusl setting, and
hieh csuses a large and abrupt change in surfece tension. TIneresse
n temperature causes no chenge in the process of gelation other
hen & change in the rate of setting.

It will be notised thet during the firet phease of gelation,
he solution followe the usuel hehevoir in regerd to surfese temsion.

except for ecurve 7 ) Thereis & linesr relationship between
urfece tension end tempersture. The surfecetension deorenses e
emporsture ineresses. The slope of the surface tension-temperature
urve deeresses as the seldity ineresses, and the slope increases
2 the alkalinity inoresses. There is not, however, & contimuity
n passing from the acid to ‘ﬂu basie region. It 4s doubtful
n the sesond vhsse of geletion, setting, vhethoer the surfoce tension
s being messured. lLikely here an sdhesion effost comes in.

It wes ounﬁd during golstion that thoush the solution when
irst prepared is transperent; after atending a feint opeleseence
ecomes apparent. This opeleseence ineresses morkedly until the
9l has set. It .m noticoable, however, that the surfeooe tension
howa ntu; or no inerecse until the solution attaine 1%a Pfinel
egreep of opslesecense, et which time the solution starts to set.
his phenomenon wes also met in viseosity messurements as noted by
urd (10). The opslescence osn be expleined by the formstion of
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colloidel particles which beoome larger snd finslly eosgulate %o
form the gels 3
On elose amﬁmtim of the eurves 8 mumber of poculfsrities
ere noticeds These will be discussed in order.
-3« TFor the gel mixture pi 4.68, the awu;é temslon remains
constant until setting sterts. mghn temperatures only lower
the starting surfece tension. Ho doudbt this regularity will hold
for solutions of pH 4.5 to the 1limit plis6.0. The mechenism in
this esse ie likely sn instenteoneous resebion of the scetic a0ld
with sodium silicate forming & simple silicie uu«g .'
£. A new phenomenon wes noticed when working wita the gel
nixturm of piA~4.50 to ple 4.16+ In ench cose there is an initial
drop in surfoce tension to & 'eox;stwt reading. This dvop seams %o
inorease es soidity incresses. It moy be l:lrm'; in this case the
resction is not 1mkmtuum.’ but requires e short tims for
completicn. It sppears that when the scetic seid is in large excoss
the mt“’a to silieic seid 15 slowsd down, and thet the resetion
i complete when the surfsce tensior arrives at & comstant nho-:
Another explanstion for the sharp drop mey de in & stato-
ment by Mellor (11). "%hen silicic soid ie formed, 1% likely
dissocietes invo nécr end silica. It 48 slmost cortoin that in
the hydrogel, the weter is not chemicelly combined with the silice,
end the so oslled silioie seids ere to be regsrded as sdsorpticn
producte.” The sharp drop in surfeco tension s common in oeses
of ueun;uon- Perheps the drop in the surfece tension of silicie
seid solution m be due te sn edsorpticn effect.
B« The curves for pls 4-!25 end 4-'35 show smell sherp rises

4n surfece tension. These rises sre too pronounced to be within
the limit of experimentel orror. '
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Tikely for gels of this seddity, which are long time
setting gels, the setting proecess sterts long before the gel
setually sppeers set. Im this csss, the gelation process insteed
of being eontinuous mwey be seid to proceed in epurts. Thers 1o
evidently o @4ffernce ir the gelation process of mc neidie gele.

4._ turve 85, for gel solution pH= 9.6, shows the seme galaﬂoil
process as the aeld gel selutions, pis 4;6-6.0. There 48 no
initisl drop, and the surfecs tension rminsv t;onsﬁmt vntil the
settine tekes place.

The slkeline gel solutions show & peenlderity that the eedd
4o no% oxhidit. There iz a tondenoy in the akaline sclutions for
o thiek £1im %o form on the pletinum ringe. The ring does not
pull away elesn fvom the surfase, but u‘!.\n’w hes en sdhering f£ilm.
Unloss the riny 1s oloaned aftar esch reading, the cohesion betwoen
the f1lm and the solution causes abnormal surface tension determin-
astionr. Prasad, Mehte, snd mm (8}, found that the eolloidel
Pume!;as &re larger in the alkeline gel solutions than in the
acid.

’s. A most unmeusl gel waa obieined from e mizture of mm.o,
This aéluﬂm i® not unususl ee far o surface tension 1= con-
scerneil, for with regerd to this 1t 4s normal. The gel solutiom
d4ffers 4n thet 1% has gpproximetely the seme time of set, no
matter vhat the temperaiurs. Aetuslly the solution sebs slightly
fastor at lower tempeveturss. This seme peeuliarity wees met by
rmm (12) 1n his investisations. 0ddly, 4t seeme that this
phmmmommhfﬁamllpﬂlﬂﬂif In working with &
gel solution pHs 11.3, the usual temperaturo, time of set relation-
ohip was obtained.

The time of set of this gel solution, pis 19"0. is also
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urususlly shors. It does not correspond at sll %o the times of
set for mixtures & 1ittle more or s 1ittle less alkeline. The
setion of this gel selution leeds ons to imegine that here there
i8 not only & wemetion toward geletion, but slso s resction
opposing gelstion. The net resnlt is o gel only elightly sffected
by temperaturs. However, there s sn imconaistency sinee & gel

of higher sl¥alinity does not show o similar Sendeney. It is
suggosted that gel solutions of this pH be move thoroughly in-
veatinuted.

6. mmr nmmensl gel solntion wes obtained at a pH of 11450
Hara tﬁe peouliarity ocourred of e rise in surface tension with £
8 »os in Semworature. This does mot comply with the weusl
ehanze of surfece $m§itm with tempersture. Althoush time did
not permit the eereful cheeking of this gel solutionm, from checks
malle, this phsnomenon d4oes doouY.

#he gel resmlting from this gel solution 1s of itself inber-
asting. Althoush 1t sot es usuel in & small emount in the dish
used in surfec: tension determinetions; the setting ves sompletely
different in & besker conteining BOce of ulutim.) (nly ebout &
guster of the solution sctuslly set %o & gels The mees at the
bottem of the besker eppeared to be a gel, though somowhet more
e0l4d. This of sourse erises from the fset thet 1% euiﬂhind
for less weter then $he ususl silicte eseid gel. The solutiom
gbove the pel wes opelescent, end efter stending & week, sppeered
es 47 1t might elesr up with time. This gel gives evidence of
the formetion of silieie seid gel by the ecosgulation of the

gilicic seid in the sol.
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M

The verietion of surfece ftension during geietion of soiutions of
sodium silioete snd seetic sold wes otudied. The reading on &
Tu Fuoy tensimeter remeine sbout constent uﬁt&l the soiution sterts
te set, then rises repidly. The mechenism efisulsttan is thought
of consiating of two yhaaeﬁ; 8 8low process fellowed by & repid
process.

The chonge of surfece tension of silicic sodd selution utth
tempercoture 42 linear.

in initiel drop in the surfree tension of gel solutions of
PH under 4.6 denotes a differenee in the gelation process in
respect o solutions of pi sbove €s6s

A gel of pisl0.8 hes spproximotely the smse time of set, B0
matter whot the tomperstures

The surfisece tension of & gol pis 11.3 inereases wilh incresese
in VIHQGWiﬁt!' This gel seems o be Tormed by eosguletion of
eolleidel silicie aei&.

Purther work on sil&eioaeti gels in the hish slksline regica
@honld yield imteresting ro!altﬂt
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