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Fig. T The magnified diffusion curve gained by the method of Schlieren cylindrical lense
The initial concentration of KCl solution ; 0.50 M

The solvent ;
The temperature ; 20.0+0.05°C
The time of diffusion ; 7200 sec.

MR OERE R L OBRR O
N =XHi=102.900

m === 1.43
m’zzé’}%@:sg,% ©=0.1(cm)a?=0 .01

nm:{n{—(nff}szzoeﬁozoz
2 1 )

mo=N x w=10.290

SRR D FH

t =7200(sec.), F=0.1793
Dwsz%?:o."isz «10-5 (cm? /sec.)
Dae T 0 034 10-5(em?
AT H§<=0_ .934 x (cm?/sec.)
(N B IR % t 1oV TERT T,
_ 1 m, 0'2 . 1 m, 2
t=ob B=9p =mp(Ee)

&35°C@ﬁﬂ%,%%tm,@%eﬁ)

B IO (me/Hx=0)? CEMIVHEZ R DT
Licih o TEREAEAM T, me/m,

(3)

the ethanol molar fraction n =0.171

=a?, (mo/Hx-0)? % ZhZhEEERORE,
t 2 fitle & o s, REAYBAHERC S
BT THH®, Lo AN, Fig.2 oXsic, K
FERICBWTL, TR EREELLOThADH
Do THIL, bW DHREREFTAEN, ¢°, Hx=o
DEHTCHEELYTIT LT Eb T TH 5D, e
TENENDEMBEEYRED X 51T, fHEL
TRME, ELWEX B % 2 & BT & %,
t—o? ROBEXSR Atw, t—(my/Hx=0)2 7D
R At L L, ThbhERPSEEC L
TR, BEHIOHIIES Lico bV 7 2D X
5 IR MEE TS T EOWEL, INHGRE D
K, BEOFWEMBNEEGREC, Mt
BrRIETIDEZLZBRD, Fig. 2 kBT
i, =47 —10EASE =0 Tbb 0%
DR, WEE Co=1.00 HEDEA Y
v ADPRE  LIc A L, n=1.71 37 H40%
DK== 2 ) ~VEHEAT, L 1.00 BE
DAL 7 ) 7 2K LT RER, t — o?
FERER L t—(mo/Hx=0)® EEERTEb LI,
Lic2do T, t ihogh 2y, 4t T b bHfiiE



— 14— RO % K BB
Table 1 Calculation of the diffusion coefficient of KCIl solution in water-ethanol solvent
system
The initial concentration of KClI solution ; 0.50 M
The solvent ; the ethanol molar fraction n=0,171
The temperature ; 20.0+0.05°C
The diffusion time ; 7200 sec.
Xi Hi XiHi i XitHi | -Xi|  Hi —XiHi Xi2Hi
0 4,660
1 4,615 4,615 4,615 1 4,640 4,640 4,640
2 4,525 9,050 18,100 2 4,560 9,120 18,240
3 4,385 13,115 39,465 3 4,465 13,395 40,185
4 4,260 17,040 68,160 4 4,345 17,380 69,520
5 4,045 20,225 101,125 5 4,200 21,000 105,000
6 3,710 22,260 133,560 6 4,010 24,060 144,360
7 3,345 23,415 169,905 7 3,810 26,670 186,690
8 2,990 23,920 191,360 8 3,540 28,320 226,560
9 2,540 22,860 205,740 9 3,230 29,070 261,630
10 2,085 20,850 208,500 10 2,850 28,500 285,000
11 1,825 20,075 220,825 11 2,525 27,775 305,525
12 1,480 17,760 213,120 12 2,325 27,900 334,800
13 1,195 15,535 201,955 13 2,015 26,195 340,535
14 0,935 13,090 183,260 14 1,740 24,360 341,040
15 0,670 10,050 150,760 15 1,430 21,450 321,750
16 0,505 8,080 129,280 16 1,170 18,720 299,520
17 0,320 5,440 92,480 17 0,930 15,810 268,770
18 0,170 3,060 55,080 18 0,720 12,960 233,280
19 0,060 1,140 21,660 19 0,600 11,400 216,600
20 00,40 0,800 16,000 20 0,465 9,300 186,000
21 0 0 0 21 0,330 6,930 145,530
22 0,215 4,730 104,060
23 0,160 3,680 84,640
24 0,120 2,880 69,120
25 0,095 2,375 59,375
26 0,050 1,300 33,800
s | 48,360 272,420 | 2418,940 P 54,540 | 419,920 | 4686,170
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Table 2 Relation between t and o2,

3.0

—Fig. 2
Relation between t and m;/m, (or ¢2),
and between t and (m,/Hmax.)? in KCI

solution
———(O—— my/m, (or 62)on 1.0 M KCI in
ethanol molar fraction n=0,117
solvent system
........ O (mo/Hmax.)?2 on 1.0 M KCl in
ethanol molar fraction n=0.117
solvent system
—@® — m;/m, (or ¢2)on 1.0 M KClI in
ethanol molar fraction n=0
solvent system
N Y— (mo/Hmax.)? on 1.0 M KCI in

ethanol molar fraction n=0
solvent system

and between t and (m,/Hmax.)? in KCl solution

The ethanol molar fraction of solvent
system ; n==0.17

The initial concentration of KCI solution;

The ethanol molar fraction of solvent
system ; n=0
The initial concentration of KCl solution;

Co=1.00 M Co=1.00 M
2 2 2 2
t sec.| ot |(my/Hmax)2[Sn%/SEC) C/SEC ¢ o® |(mo/Hmax.)z|§R%/S6c) cm?/sec
3600 | 0.0686 0.464 | 0.937 | 1,10 | 1500 | 0.0544 0.319 | 1.76 | 1.62
7200 | 0.1332 0.892 | 0.925 | 1.03 | 3180 |0.1070 0.635 | 1.66 | 1.56
12600 | 0.2374 1.632 | 0.942| 1.05 | 4500 0.1622 0.933 | 1.78 | 1.62
22380 | 0.4180 2.935 | 0.934| 1.06 | 5400 0.1836 1.087 | 1.69 | 1.58
dtw=0, dta =— 310" dtw=10", Aty =58"
Dam—0.998 0.935 | 1.06 | [ C e 1,72 | 1.60
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Table 3 The diffusion experiment of KCl

(1) The solvent ; the ethanol molar fraction n=0
(2) The solvent ; the ethanol molar fraction n=0_033
(3) The solvent ; the ethanol molar fraction n=0_117
(4) The solvent ; the ethanol molar fraction n=0_171
(1) n=0 (Daw=1,85x10-5 cm?/sec. kp=0_219
C
(molg/l) t(sec) |(mo/Hx=0)? o* (cmlz)/Asec,) (cmZD,Zec.) Daw (em?/sec.)
- y -5 -
1500 0.319 0.0544 |1.62x10 1,76x10-5 Jea—68", Aty =447
1.00 3180 0.63% 0.1070 | 1.56 1.66 Daw=1.66x 10-5
' 4500 0.933 0.1622 | 1.62 1.78 AT
5400 1.087 0.1836 | 1.58 1.69
1800 0.406 0,0651 | 1.74 1.80 Ata=58", Atw=10"
0.40 2760 0.597 0.0970 | 1.69 1.75 Daw=1 75 x 10-3
. 3600 0.802 0.1285 | 1.74 1.78 A=
5400 1,155 0.1934 | 1.68 1079
360 0.077 0.0128 | 1.68 1.71 Jen—=Ar dtw—14"
0.10 660 0.152 0.0281 1.82 2.08 Daw=1.83x 10-5
: 900 0.208 0.0331 | 1.83 1.81 AV
1800 0.403 0.0678 | 1.78 1.87
(2) n=0,033 (or 10%), (Daw=1,35x10-% cm2?/sec kp=0,296
(mgfe/l) t(sec.) |(mo/Hx=0)? o? (leg)/Asec‘) (cm?/v;ec.) Daw (cm?/sec.)
ixg géﬁz ggg? if?X104 1égwa5 Atp=—262", Atw=—83"
.612 .46 9
) : =1,48x10-5
0.40 1 4740 0.846 |  0.1379 | 1.50 1.48 Daw=1.48x
6000 1,102 0.1664 | 1.53 1.41
1260 0.216 0.0338 | 1.34 1.40 Sp=23" dbw e —55"
0.10 1860 0.319 0.0479 | 1.35 1.33 Dawe—1 37 % 105
: 2640 0.474 0.0712 | 1.42 1.38 A= SSns
3360 0.563 0.0903 | 1.33 1,37
3. 4 ERCERC X o TK-=42 7 — LU %,
S%co K+,Cl- @%f@%ﬁ)ﬁ@ﬁﬁi KZGTZW(Z'Z) .................................... 19
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(3) n=0_117 (or 30%), ¢Daw=0,900x10-% cm?/sec. kp=0.444
D D
(mgl(ze/l) t(sec) |(mo/Hx=0)? o* (cm?/sec)) | (cme,sec.) Daw (em?/sec)
-5 -5
3660 0. 464 0.068 | 1.10x107% | 0.987x10°% 4 00 o o
- 7200 0.892 0.1332 | 1.03 0.925 Do 0,098 10-5
: 12600 1.632 0.2374 | 1.05 0.942 AW="
99380 2.935 0.4180 | 1.06 0.934
0.2 0.0366 | 0.850 0.
1860 46 366 | 0 816 Ja 3827t — 4347
0.50 7200 1.021 0.1470 | 1.060 0.970 Daw=0 913 4 10-5
14280 1.782 0.2584 | 0.900 0.881
20 246 .0361
19 0 0.0361 | 0.930 0.856 fopn 73 By 190"
0.10 5400 0.715 0.1039 | 1.020 0.929 Daw—0. 920 10-5
9000 1.118 0.1628 | 0.900 0.886
(4) n=0.171 (or 40%), Daw=0,640x19-5cm?/sec. kp=0,344
(moclg/l) t(sec) |(mo/Hx=0)? o? (lez)/Asec_) (Cm?/Asec') Daw (cm2/sec.)
-5 ~5
AR R
. ) ) ) ) =0_772x 10-5
1.00 10800 1.152 0.1679 | 0.800 0.754 Daw .
21600 2.374 0.3392 | 0.800 0.513
360 402 0.056 882 0.754
0 0 810 5 Ata=25", Atw=167"
0.50 7200 0.845 0.1127 | 0.930 0.765 Doaw=0.832 x 10~
14400 1.642 0.2212 | 0.900 0.759
0 74 0.0384 | 0.686 0.6
270 0.2 .03 623 S A7 382"
0.20 4500 0.441 0.0646 | 0.705 0.662 Dawe—0. 6625 10-5
5400 0.505 0.0707 | 0.684 0.611

W ENHIEINRBDD, LrUHKE SR
REBEORE 74 DENI—TETEEL KT
WH, i, LM,

o L e
7 19

HBGABIETHh TN 5,

—F, DX HREBWFT, BEEEr 2T
TWANBFEA AV EDHEBHE=FRLF ~
DREIL, KDIXH5KELIND,

=& ) = A TORET (OH &) LBEOA
* v EDERE, BIOKGTEA A4 v EDERE

r X, BIEFRTTHH2B, Licho TA A+
v EBBEBIRS T E oMO5 I, Tok iz
BRTERDZ ENFINE22, Lk L
gy, =& 2 —Atheo KT Cl7 o%4E
TWEEZ, KOoxhIb /3L T
B, oz kX, BESTOREILE R
e b\ X 5 TH B2,

DX Enb, K-=x /) —VERR
L, =%/ ~VOENGER], KRELSLHIH
T, K', CI” oMREHMEIVIILLS S
ERFHIRLD, X=g / —AERER, B

WES LTOMEERZEL, o Tsa6%2
KL, n=0.1~04 ¥, C,HsOH - 3H,O,



K==2% 7 —VEEHCOENS V7 4 DIREBRER — 19 —

n>0.4 iz, C;HsOH - 2H,0 7 2 RETHE XZDBAE, KR-=x /7 —VOBEBRDOHERD -
?6m%ofﬁﬁi =z —nkKERER  Th, KT, CIT 0MEEREOHEOLE,

, BEINRTORETC L, HEEH KpDBE L FRETH D T, Tabled o

ZTIRETCHEETH D, A A VDTFY XowEH IR, XEDfk - =& 7 —VE
/@Eklof F BB FOBER, e HRTO KT, CI7 oFEEHKOEH L THET
DEMECBENADNELTH I 5 TH %o W F Bbo LhL, K-=2%/—LROMAKRDOEE
KCI 1%, KpTuLMRE L T\w5 & R &, FEILRELSTHARDUEND D, £5 LIt ET
K-=x /)~ NARPTHLELBHELTND D K- =& ) — VIEHOREEY, S5 IEMCH
T, BREOBEIREL, KON Lo FTERETHHY, T —LDELFEDOS

TEbEhb, WA OWTIE, SEROBEIC Lt H,
N=-pdeo RT UV (1 19dc  H#EORKOM, EALTL Bk 0
X FVhu o weax o HESBEESDONN ) Tk S TREY

B, R: %6k, F:Faraday @8, 000 0w ite Rl M OMEEE D KA
U.V: EARA+ Y OUBEEEE, wo: 0o EVORBICXDE D E 2T R
ﬁm/fﬂ‘\/@ﬁ%ﬁfﬁ&?bo §r9v:_bi\b-% D BHBo C@Jl571%‘:%75‘51)y E’%—’%@ﬂﬁ@
oW TERTRE, KO X 5K %, A B RTBRL C EARETH B, R

Uv -1 1 REEOT T A7 4 v E~XAHFMEL, D
— —10 4= T

D=8.928x10 g+ )T e ymmE ey, romE, BENR
CORELIUE, FREROYUBEHERE L HEOBIRTESNLETSS L 5 K B bh
Shiut, IEERSRE L MIHER S T
bHhhE, 14y OMEEEESHERCTE 5, X

Table 4 The ionic equivalent conductivities calculated by the diffusion constants at 20°C

The ethanol molar fraction of solvent K* ‘ Cl
|
0 ( 025 l 66.5 * % 68.2 **
0.033 (10%) 45.56 ‘ 46.74
0.117 (30%) 33.97 34.85
0,171 (40%) 24.16 ‘ 24.79

*) #%) Calculated by the value at 25°C@" and the value at 18°CE®
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The Diffusion Constants of Potassium Chloride
in Water-Ethanol Solvent Systems

Shigetar6 KUMASAKA

In order to examine the characteristics of

water-ethanol solvent systems, the diffusion

coefficients of potassium chloride have been inverstigated in such systems by the method of
Schlieren diagonal cylindrical lense. Measurements were made on solutions ranging in the initial

concentration from 0.10 to 1.00 M.

For the calculation of the real values on the diffusion coefficients, the theory of Sakurada-
Hosono could be much applied to such cases as well as high polymer solution (table3). To the
contrary of the diffusion coefficients of KCI in water solvent system, it became clear that they

depended on the concentration of KCl in water-ethanol solvent systems (fig. 4).

Therefore, the

coefficients of the concentration dependence of the diffusion constants, kp, were found to be
positive and to be considerably influenced by the solvent systems (fig. 4).
By searching for the diffusion constants, ionic equivalent conductivities of potassium ion and

chloride ion were calculated (table 4).



