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Abstract

The time-lag-effect of alkali salts on the gelation of sodium alginate—~CaS04-1/2 HxO is compared with
Miyake’s data, and then the formation rate of the elastics m=asured by the continuous method (an improved
Schwedoff’s method) and the change of rigidity with metallic oxides are studied as follows:

(1) The gelation processes of sodium alginate and CaSO4-1/2Hy0-—aqueous sol are studied by measuring
continuously the increases of tensions of samples.

(2) The time-lag-effect of NasPQy on the formation rate of the elastic gel is larger than that of NazCOs but
the difference between the effects of the two alkali salts on the rate is found not so greater than predicted in
Miyake’s data.

(3) Any regularities of the effect on the rate by metallic oxides are not observed. The increasing effects of
the rates of SiOz and MgQ are relatively large, and that of ZnO is relatively small. However, AlOs SbyOs
and TiQs show some decreasing effects, As a result it is noted that the regularities do not depend on the effect
of oxide species and their amounts, '

(4) It is not found proportionality between the rigidity and the gelation rate. However, the increasing effect
of the rigidity with the addition of metallic oxides can be observed. The rigidity increasing rate of MgO is
the largest of them.
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1/2 H:0 = Tl “SSS” & 200mesh 2 #7, Mg, Zn0,
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Table | Constitutions of samples,

| |
! Amounts] .
. [Sample’ Base o[ Kaoline .
Species : iof oxide| Alkali salts
. | No. ig/goccég/?»ﬁcc- g/SOCC-:
1 7.3 0 3 0. 2N-NaxCOs
50ml.
2 ” 0 5 0. 3N-NaCOg
Blank 50ml.
test 3 " 0 5 0. 15N Nag
-P-0,50m1,
4 ” (1] 3 O-IN-NH.;;PO;
50ml.
5 ” 0 35 ”
i 6 [ | 043| 4.
wol 1 1. IEI AL
9 2.0 2.95
10 0.5 4.85
. 4.7
AlOs }% ” igz 452 ”
13 2.0 4.4
14 0.60 4.3
. 15 1.0 4.0
Si02 |y | 7 1.5 3.3 "
17 2.0 2.78 |
18 0.5 | 47
;21 20 | 3.9
22 0.5 4.9
23 1.0 4.8
ShiOs | o4 | 7 1 15 | 47 ”
25 2.0 | 4.5 |
2 0.5 | 4.7
o B1 .| HET
29 2.0 4-02i

Base: CaSQ0,-1/2H,0 5,3g+Na alg.2¢g=7 3¢
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ARBEE

WEBEe 20£1°C, FAR BBARETF 3 &4
150m! F = F8 B A alkali EER 50ml 2 iy
o FieFol stop watch 2 H{WS #{E. BEd B4
(Imin )3t #hio] &4 HBE BELZ tEAA
GRAL#E o #BfEA Imin.d5sec.), ¢]J4 Fig.
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o2 Falty, 15sec.ofr} o] i = To|std 12
min. /73] @R Ao] —EF scale o) vrEhA
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Table I The treatments of measured value (No.3)

Scale | 48 . K
min:'sec. (?nc;lg tdiv.ﬁs 2l=® p—w=0 i
“ Kmm. ) (rad.)| {rad.)
20 0| +230
15 | —290 | 522 @¢.2535 | 0.0085 | 0.00164
30 ' +229 321 0.2530 0.0090 | 0.00173
45 ; —292 }521 0.2530 i 0.0090 ; 0. 00173
31 0| +226 |518 ! 0.25315 | 0.0105 ‘ 0. 00202
15 | —2%0 | 516 0.2505 | 0.0115 + 0.00221
30 0 +223 | 313 0. 2490 . 0.0135  0.00250
45| —286 | 509 | 0.2470 | 0.0150 | 0.00288
4 0| +217 | 303 0. 2440 | 0.0190 | 0. 00376
15 [ —277 | 494 0.2395 1 0.0225 | 0.00432
30 | +200 | 477 0.2315 : 4. 0305 | 0. 00587
45 | —258 | 458 0. 2223 ] 0. 0395 | 0.00760
5| 0| +168 | 426 ! 0.2067 | 0.0553 | 0. 01070
15 ] —213 | 381 0.1849 | 0.0771 | 0.01480
30 +112 | 325 0. 15377 ; 0. 1043 | 0. 02005
45 | —122 | 234 0.1135 | 0. 1485 ' 0. 02860
61 0| + 31 153 | 0.0743 | 0.1877 | 0.03610
IS — 73 104 0.0505 | 0.2115 | 0.04010
0|1+ 5 78 ! 0.0379 | 0.2242 | 0.04310
45 | — 55 60 ' 0.0291 | 0.2329 | 0.04470
71 0| — 9 46 0.0223 | 0.2436 | 0.04610
15 | ~— 47 38 0.0184 | 0.2460 } 0. 04680
30| — 14 33 0.0160 [ 0.2489 | 0.04740
45 | — 41 27 0.0131 | 0.2508 | 0.04790
8] 0| — 18 23 0.0112 | 0.2518 | 0.04840
5] — 39 21 0.0102 | 0.2325 | .04850
30| — 19.5' 19.5] 0.00946] 0.2535 | 0.04860
45 | — 37 l 17.5 0.00949; 0.2538 | 0. 04870
9|1 01— 20 17 0. 00825( 0.2538 | 0.04890
151 — 36 16 (.00776( 0.2542 | 0.04500
30|~ 21 15 0.00728| 0.2547 | 0.04900
451 — 35% . 5| 0-00706| 0.2350 E 0. 04905
10{ 0| — 22 13. & 0.00655] 0. 2555 | 0.04906
151 — 35 13 0.00831| 0.2557 | 0.04910
30| — 22 13 0.00631 0. 2557 | 0.04910
45| ~ 35 13 i 0.00631 25537 | 0.04910
111 0| — 22 13 0. 00631| 0-2557 | 0.04910
51— 34 12 | 0-00582) 0.2562 | 0.04920
30| — 23 i1 0.00534; 0.2567 | 0.04930
45 | — 34 11 0.00534| €. 2367 | 0.04930
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Table ¥ The effect of oxides on the gelation rate.

. _iSample | Amount of ; Time to |Deviations fr-
Oxides! No. | oxides (g} S, (sec) lom No. 5isec)

—! 5 o | aw 0
L6 0.43 | 318 + 29
.7 1.0 | 328 + 19

MgO' 3 L5 . 246 +101
C9 2.0 | 263 + &
10 0.5 333 + 14
i1 1.02 351 — 4

Al 45 1.5 407 S

13 2.0 417 - 70

14 0.6 246 | +101

si0,1 18 1.0 234 +113
216 1.5 256 + 91

17 2.0 303 + 44

18 0.5 | 208 + 49

19 0.81 . 34 + 1

Zn0 | 95 1.5 262 + 85
21 2.0 360 — 13

22 0.5 | 319 + 28

< 23 .0 © 350 -3
Sb0s) 54 1.5 . 378 — 31
25 2.9 | 543 —19

26 0.5 450 —103

- 27 0.8 418 -7
TiO;| 2 1.5 477 —130
29 2.0 356 -9
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Opi0 i Ti03 = ZnO4 Al
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20 | +84+a ‘ -03«5%23
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Fig. 6 The contribution of Sy,

Sodium Alginate-CaS0,-1/2H.0 B0 AXFEE T Bkl rlA = &REELY] & 2

B 2.0g/30cc.d ¥l BER ERoz Kk EHA
& e Wz, % Zn0 = ETFHRS Y uA o
o}, Si0z, MzOgle]l HMmE R 23 BARPRE
ye Hz Ti0rs ETHR & b inh S0,
1.0g/30cc. FRINEY 7 BABAHFR(+113sec.) F
Bolm 9l

(2) WMo pixXl= ER{tHe EF

REBE 12min (B85 A —z)el Wk
GE HEZ #HER K3l Bikel Bt U3
FEe e HESA 2o MgO g sEd i
BAHRE Holxm Y} (Table V, Fig. 7).

Table ¥ Rigidities of products

-y i Sample , iDeviations from No.
Oxides No, [G % 105 (dy n/cmz)] 5% 105 (dyn/em?)

| 1 7.26 — 0.74

— ! 3 502 — 2.08
— 5 i 8.0 ‘ 0

6 | 1.3 + 3.3

. 7 18.9 +10.9

MgO 8 182 110.2

9 17.9 + 9.9

10 9.94 + 194

11 10.7 + 27

AlOs | 15 9,97 + 127

13 9. 45 + 1435

14 9.93 + 1.93

Si0 15 8.59 + 0.59

12 16 10.6 + 2.6

7 10.3 + 2.3

18 0.68 + 1.68

19 8.43 + 0.43

0 | 5 10.2 + 2.2

21 7.82 - 0.18

22 9. 04 + 104

23 7.14 — 0.86

Sbi0s| 54 6.78 —1.92

25 233 — 5.67

26 5.35 — 2.6

. 27 5. 63 —~ 2.37

TiO, 28 4.49 — 3,51

29 6. 04 - 1.9

Sample No, 59 RiEE 8.0x10°dyn/em? & iR
(zero) 0.2 3t % i TIRF), R K
#she obgs} 2}, ERinE 0.58/30cc. ¢ e £3x
105dyn/em? (DT RMeHe &7 WE UM MegO
(+3.3), ALOs(+1.94), S$i0z(+1.93), ZnO(+1.68),
ShyOM(+1.00¢ L2 RAHEE ve W=z Ti0,
(—2.63)E ETHRE Jebdd. HmE 1. 02/30c. <.,
1.5g/30¢cc., 20g/30¢cc. 2 vl WA 0.5 /30 cc. FEM
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Fig. 7 The contribution of rigidities.
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