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ABSTRACT. The conductances of dilute solutions of LiCl, NaCl and KClin a series of isoprop-
anolwater mixtures were determined at 30°C.

The values of equivalent conductance agreed well with Debye-Hickel-Onsager equation and the
limiting equivalent conductance was greatly reduced as the isopropanol content of the solvent was
increased in accord with predictions based on solvent viscosity and dielectric properties.

Also, the limiting equivalent conductance increased in sequence Ao, ey, nacr< Ao, ket in 0.0, 0.1
and 0.2 mole fraction isopropanol, but Ay nuci<<Ao,kc1<<Ao, neci in 0. 3 mole fraction ispropanol.

The maximum Walden product, Ay was found in 0.1 mole fraction isopropanol for all electrol-

ytes.
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o B AL F £ dZ ML KBEER ==
REBECIHE—E, dioxane-E)del Ay &
S o T-8l¢] Fuoss-Onsager X&99] g Aol
Al E5G vk g

KFFo] A= LiCl, NaCl 2 KCl& HE=
= 3] 4] isopropanol-& Bl A TR
E 2A%z 2##EE Debye-Hickel-OnsagersX,
12M60 2 Easly wmt EAWES 1Y o
oA FEe HazA g
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Isopropanol & KISHIDA C.P. f12- CaO & #
piets 23] SRt 2 RS S <F 50 % H
o0 B} 30°C ol 4 3.2X1078 ohm™!
-cm™t o] giTh,

& pyrex FRIV|FAA  FHTFE A
KMnO, A7 F/@38), KCr0,47% F+7
St WBHEE 30°C4  3X107% ohm™!
cemlol gk, RERIA G AL U o KR
H L HWEHEES 0.8~1%X1075chm™-cm™1 ¢
& R A B ok BEERA T o
A7 E8HA 7 107%-order & F —F3t 2 Ut
EE LiCl, NaCl 2 KCl& E Merck #
G.R. #<& 5mmHg BEH T A 244 71 &9k 70~
80°C o)A Azshed AFEehgieh.
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Isopropanol-& B &EEEE A= isopropanol &
E45Ee] 0.0, 0.1, 0.2, 0.3¢0 AE €stge
o (EEHAKS 42 0.00, 27.06, 45.50, 58.86
%), HHEE et EHES FE7} 0.2 mole
-i"1¢l stock solution & uwlEx HEECR o
] BEY BRS AEstdch old EF =il
A EEEEECR FABEy, WENEH mole
el 2 mEsg Y BEMERRRS =
He = (.002~0.05 mole-/™! (6o, T
EERERS 0. 00015~0. 002 mole- 1! (8 4&) o] 3k
o},
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(1) BERE. BRY BEc wHlAs 2
2 HEo 2, pycnometer & Ab-£3te] 30°C of

0
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(2 BEENE. BHEEMNEE Beckman
Model RC 18-A Conductivity Bridge & A}-&3}
gqov, cell-e a7l 9lE 250 ml Erlenmeyer
flask (pyrex)o] B&ETRBC] HAR HEH(3
{8, cell constant; 0.0426, 0. 0544, 0.0379 cm™)
& AHgslgich B8 JES cell $ 30.00-:0. 01
°Cz #gi= EiRfEd #ES L 1KHzol A A
A3t et

(3) ¥ B AEY HIEEES R A%t
7kp- Ubbelohde # #5EEET S ~AH8-3tl ol (B F
A7k 5 30°C Fol A&l A 12198), 380.00+0.01
°Cz =44 EHRENA, F (3=0.008007
poise)!, #lA (5=0. 00561 poise) !, ol el 2
(7=0. 00223 poise)!! & o] €& (3=0. 01003 pois
ele o 2 Hsle] o}&9) Poiseuille A1
© & calibration 3t A3}tk

p=ndghr't/8 lv—mdv/8 nlt
o] Koe- g3t o] wHET Slth
y/dt=C—D/t?

9ol mieygo] TEAZ ¢ L HE J2FEH R
g5 C 2 D9 e A, 6.484X107° %
0. 17001 1},
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$ ®EE (dg-mi™) Abolo] EMBAGA SR
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BhaRESS &Y do R 0 3% Table 19
Egstgon = wER FH kT BES 7
E5E (¢ mi-mole )& Table 1o WiEL3IE
ot

Tablelo M & & A& AL o= BFHc
t]l 8] A £ isopropanol 8 E4r#se] 0.24# ¢,°
7} Bhgg vrehis gleh ol A iR A
o) gigel whvbAlolH, BABHKS #WE 9
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Table 1. Cocfficient for density increment, @ and partial molal volume ¢,° of LiCl, NaCl and KCl in

isopropanol-water at 30 °C.

0

(rel Fion) | ° | o)
isopropanol) - (gml™) | Ll NaCl Kcl LiCl NaCl | Kcl
0.0 : 0. 99563 0. 0212 0. 0399 0. 0460 21.2 18.6 ‘ 28.7
0.1 . 0.95115 | 0.0266 0. 0408 0. 0476 16.6 18.5 28.3
0.2 . 0.91063 | 0.0278 0. 0417 0. 0489 16.4 18.4 28.2
0.3 i 0. 87794 0. 0258 0. 0420 0. 0477 18.9 18.7 30.6

Hol Al Exe ub gl

3.2. BETHE

1E— 1 EERE Astd £2 MRS 14
o REERS diste oo} 72 Debye-
Hickel-Onsager ;1316 0] A &l g} A &} 172 A}o]
off EMHMEL Bzt

_4_I 8.4 8.20X10° ; Jr1sz
A AD L ((:T) i 2770 (GT) 3,2 AOJC

=Ap—SC12 ®
A7 A A BEEEE [ohml-cm?] (equival-
ent conductance), Ay; BEEEEHBE (limiting
€ BEY BEER
70> IBHES] KE [poise],

equivalent conductance),
(dielectric constant),
T; fB¥hRE [°Kl.

AEE A 2l ERS isopropanol-Z BATE
o] LiCl, NaCl 2@ KCl9] 0. 00015~0. 002
molo-/7! (87&) B B TWHEEE 30°C
oA BES 4% ke A Sz 3 &

Fig. 1(&#R) 1A B4 ol vk o] AE%
o BREV vs. CV2 plot 7} EHMGEE 2 4
B3 Sle}h o] Aws. CV2 plot 2 2H B/hg
LR AL HENY BRSS9 BE

BEEEY 42 g Tale 29

i

Fig. 1. A vs. C1/2 plot for LiCl, NaCl and KCl in
0.2 mole fraction isopropanol-water at 30°C(as typical
one): ——; observed, -e-ee- ; calculated.

RERSR TEge MMt A9 &l Onsager Kol ITLIAY
o, =3 BABRMY] FBEFE <9 XBEY, o2 Fyrstz vk, e dbEe B9 A%

KRRl WEM 2 RQ)ANA k3 BEY) 279
HEME S5 ob&2 Table 26 eh gt}
Fig. 1¢l= W7 719 HEHES Sgos

& A9 3tx isopropanol-E9] BAEBEHEPAAM S
BIR7 &7 EBE7 = HEERY &0 &
F(AEMBE BdFx glonz, gl Fig. 1004

wFERA Eokoh

Fig. 1 9 Table2 o] A & & glEIAe KEE
ol 412] isopropanol-% B&AEHS A2 g BB
HWEIE 35 o144 WedAE 1B— 1 BERE

= & 7 e vhek o] 49 HAME SHEER
t %4 2 7 gole o] 2L isopropanol & FF
2 o FEEHS HLU ool 2M
5hE S meAs T fEs zHss
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Table 2. Properties of isopropanol-water mixtures (e: dielectric constant, 7: viscosity), limiting equivalent
conductance (Ag), and limiting slope for LiCl, NaCl and KCl in isopropanol-water at 30 °C.

|
Solvent | 7

Ay (ohm~t.cm?) i Limiting slope
(™5ae Fraction) ‘ O ta | nea | ka MO lﬁ NaCl ka
sl sl s sl s s
0.0 ‘ 76.75 | 8.007 | 115.75 | 122.22 | 167.51 | 93.9| 80.1| 95.7| 98.3|105.7 | 110.5
0.1 | 57.64| 20.220 | 56.57 | 64.09| 73.51 | 50.5| 56.5| 53.8| 70.4| 56.5| 59.5
0.2 4.59 | 25.789 | 4l.64| 46.22| 52.37 | 48.7| 58.1| 51.6 583 548 73.3
0.3 35.17| 26.113| 35.01| 40.44 | 39.25| 56.6 847 | 6L5| 67.5| 59.6| 61.3

S: calculated, S’:

observed.

4]
Q

No, ohm-l-cm?@

H
[e]

1 1 l
0.0 O.1 0.2 0.3
Mole fraction isopropanol

Fig.2 Ay of LiCl, NaCl and KCl in isopropanol-

water as a function of solvent composition at 30 °C.

7had Aojc}, o84 7 F-E Hartley” 71
B ®7r 30 LIFel non-hydroxylic solvent shoj
A2l KI9 BHEEd A A Bt uprl gl

=S ZEMEE A BEERC d2E4
-°4 e B Fig. 2 =% Table2 |4 &

© AL FE—BEHd 4 LiCl, NaCl 2 KCl
o] el wE A9 FIH7L M B A%
o] 7} @A 35 isopropanol & E4rdio]
2 A Y F717F Dl A 5L 0. 32432 isopropanol
A B E B8 A ricn<Ao,xar < Ao, nact
9 IHez A ek ol A& A—EHEHEA I
A 22 FEEPS isopropanol & E Sl F
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7bsbell whet Ao 9 7t KClof
et gl

ot e BELe Lit, Nat KHEOZ Fo]
= AKRE Bl #erh Mg 204 o
% @A 32 isopropanol 8] FHEE Kitd
EE7} 744, 0.3842 isopropanol-& 9tel
Ax HHHaA)7F FoiA = JHe] Lit, K, Nat 9

A A

Ad 2 vt s Aoz AaE o) o)A & Padoval®

b 23 oA ¢z e He HRAEBEHEP
A ol o] &Fo] B& EEHNCE o WO &
gfnste Aoz HET vkt Zo], £ iso-

propanol 8] BABHF A B REHOZ K
N8l = 2. isopropanol & FHEEF Eo] 2& B
HAE we st ol HPHAIE  EKF
29 7Rz vt 7tEe Aoz dgH T

T3 Fig. 2604 & & Q& v} o] ojx
BB A= B isopropanol & E-
frEs0] Z7h el wel Ay vt AsHAl s A
gl LiCl, NaCl @ KCIRS A& 27t b4
L & F At ol R BES] KBl &
R %% |3 =3 isopropanol & FEE T
ke FEEES WMAE o] 2—o] &MF[N0]
wmaty] dEels 2lz BEFET A2 B
ol A BiERE EgHarlel HRIGR o
2ol L5 HhR7L BEES A& A
ez (ERs] Wi 49 %7 Fas
E Aoz §4% F i

3.3. Walden Product

Walden %192 & of 2] 7}A] Yol A 9] tetr-
aethylammonium iodide ] R BERHEES &
#o) ¥hEEobe] B Agme & BHEF Tl FAglel
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A —EEE E3h
o) 3l 4 Stokes Efle] A &=,
BE7L FolA ZE BEFAA B3 #=a
71& Z7] el

A BN A Q) Aomo 362 BELERC] HE A A
&3 Fig. 33 72on isopropanol & E4E
o] 0.1 Witrbol A BAMES Ve 2 ATh
Bl Agme ) —@EtEe] Wardhxl gor o7l K
EEl A donFol 277t Aoz RAEBH
ool wheb BgfnE Hgarlsh RS

o Zole,
Table2) 4 B9} o isopropanol-Z fnall 2 =
o} fhE @y, #Frd £25F  isopropanol &
E4780] 0. 10 o] EE Wil slelA FA43] #
etz 0.2, 0.39] o2& dAleA s =iinst
stutsteh, o] A2 RiRIIA EEH wieh 7o)
isopropanol & fndl 7= @WHIe1 A hydrophobic
interaction o &% F4FMIS KFEHEES BL

Fod Aoz A4 EG Fig. 204 Be
ulo} o] BEWEEFS] isopropanol o] F4rE0]

r \
\L | 1 1 1
0.0 Q. 0.2 0.3
Nicle fraction isopropanol
Fig. 3. Limiting Walden product for LiCl, NaCl

and KC) in isopropanol-water as a function of solvent
composition at 30° C.

wmate] wet A FA8 Wose oA #
BEEHO B EED ol —ol M54 B
A Sy Aoz el EES v vk

o} 7o BEHER HEE o F A9 #
{LiER S & Bol 1f§e] Walden product &} ##1L
7F 0. 18 %78 isopropanol ol ©] 2 Wifcl A B
ek 0.2, 0.3 855 ol2s DAl

pex oeg aE + ek

AEHO HRE SEY AF S B oF
# o} e,

A2, BERY FEREEE FY R oF
7¢8%c] LiCl, NaCl 2 KCleof dis]A w2l
isopropanol 9 E4Fe] 0.2¢1 E74e RABMHE
el A Bz e, olzle RTE A9
s —Fg

ZA)z, & 9 isopropanol-% {EATEHEA]
A LiCl, NaCl 2 KClej =3k 0. 00015~9. 002
mole-7-1 2] s 9o & Avs. CV2plot 2l E
figo] & Rarshe = RS2 HERET
Debye-Hickel-Onsager %22 itHE 3 HHEEL
o} F7re] AEFES Hehz gl

A 2, BAVERFS isopropanol 8] EA
o] Zrlgel wel KFEMES A7t FA8 FL
ae], olAL WEe MEE ERFE £F
oz, B3 FBEMS FaE W ojL—ol
mishe F71 A5 Aelrh

w=dt F— Wiggrhel A LiCl, NaCl @ KCl¢|
A9 ZAVEFSE #Epd & 2 0.1, 0.2 &5
s isopropanol-Erel & Ao Licr<Ao, naci Ao,
ko ©18 X8RI WASEAE 038572 isopro-
panol-EmFol A& Mg Lo, kel Ao, wac1 2 MH
oz vz vk ol A& WA HH=717t
Li*, Nat, K*¢] Jgo = Folxgl Zlo] 0.3%
#yE3 isopropanol o A& Lit, K*, Nat 2 JE2
2 v ez A4,

Z o7 Walden product = 0.1E%% isopro-
panol-Ehol A HAEE Bolw —ESHA &
22

A
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