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STUDIES ON COLLOIDAL EQUILIBRIUM OF DILUTED ALGIN SOLUTION

III. RELATION BETWEEN ELECTRIC DISSOCIATION AND COLLOIDAL BEHAVIOR
IN DILUTED SODIUM-ALGINATE SOLUTION

Kenji KATO

(Faculty of Fisheries, Hokkaido University, Hakodate)

In the present report, the equilibrium of electric dissociation in diluted Na-alginate solu-
tion is discussed in connection with variation of colloidal states of algin in the solution.

Of the electric dissociation in the solution, there are two characteristic ranges:: In com-
pératively concentrated solution, 0.01N or over, the variation of equivalent conductivity
with concentration of the solution is shown by Kohlrausch-Onsager’s formula, and it seems
that the dissociated ions distribute in the solution as inorganic ions do in ordinary strong
electrolyte solution, where is found ‘‘Debye’s ionic’ atmosphere effect.”” Within the range
from 0.01N to 0.1N in the concentration of the solution, the pH value increases gradually
from 7.0 to 7.4. On the other hand, in more diluted solution, less than 0.01N, the electro-
chemical behévior seems to be similar to that in weak electrolyte solution. In this range of
concentration, each alginic polyion is distributed in the solution without restriction by any
other polyion, and it is curled up, forming so-called random coil. The curled-up coil of
polyion is elongated with dilution of the solution owing to ionic fixation effect by electro-
statical neutralization of charges. It is remarkable that pH value of the solution changes
from 6.5 to 7.0 in the critical concentration between the two characteristic ranges above
mentioned, and the critical concentration respecting electrochemical properties is the same

as that respecting viscosity of the solution.
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TR F I ORFIN: L B0, pH OlEICEL TR —ROGEEPRIETEBN D
BILFHIET A v e Ve v ERR Ty F=r BBEA S TR, EUVWPH 2k 3 = LIXERHETH
3, BB WCER X ZHN P ERIREZAREUE FEM pH L Vv, 74 ¥ %o pH £l L
o . :
1%, BEEL Y pH OHIER T T 254+0:05°C [ L BB TTO 2,
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Table 1. ‘ Table 2.

Eletrochemical Properties of Diluted pH of Diluted Na-Alginate Solution
Na-Alginate Solution (appended its Viscosity) 25°0C)
(25°C) (by Glass Electrode Method)
Concentration |Corfi(llxlclti¥\;ity Bﬁfﬁ agii . oK ep/C Concentration oH
ccutay_(rememes ) ] ” ety x(morm)
1.94; 0.0981: 47.88 0.303 1.888 34.56 1.771 0.0894 7.40
1.16s 0.05880 51.26 0.324 2.040 20.08 1.062 . 0.0542 7.27
0.699; | 0.0353; 53.83 0.341 2.206 14.20 0.637 0.0325 7.07
0.419¢ 0.0212 55.41 0.351 2.375 12.41 _ 0.382s 0.0195 7.00
0.251s 0.0127: 56.83 0.360 2.588 12.70 0.229; 0.0117 6.99
0.151: 0.00765 58.47 |  0.370 2.781 14.48 0.137; 0.0070: 6.48
0.000s | 0.0045 |  60.68 0.384 2.961 17.15 0.082; 0.0042: - 6.57
0.054 0.0027s 64.26 0.407 3.116 20.13 0.049; 0.0025: 6.53
0.032 0.00165 66.86 0.423 3.295 23.81 » 0.029; 0.0015: | . 6.60
0.019s 0.000989 70.86 0.448 3.444 28.15 0.017s 0.00091 6.75
0.011s 0.00059; 77.15 0.488 3.559 31.17 0.0089: 0.00046 6.78
0.005 | 0.000297 92.87 0.588 3.604 .96 | 0.0044s © 0.00028 6.82
0.002s 0.00014s 113.92 0.721 3.558 33.45 | 0.0022s | . 0.00011 6.88
0.0009s | 0.00005 —_ —_— _— 10.80 0.00074 0.00003s 6.88
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Table 3. o HANEWEEB NS, ZOHEBICTOWTIRIES
, Equ}valent Con<'1uct1v1t1es of GRS, HILBTHEOTA ¥ B Y ~ 5 % D
Algin gel Solutions (mho) o . :

. (25°C) PLARLOEFERH Lz LR LB N A W,
- Algin  |Na-Alginate Alginic Ion Alginic Acid Z ek LTHI 0.01NC0.28/d1) DUF ORI
Kato 61.9 10.1 358 - CHEWTIX, %E;Mﬂﬂh%%ﬂc%:ﬁé%mﬂgkbfﬁ

, 3, #90. 5 ) an L

Kejyama(® 68.6 17.4 367.4 <%, #10.00015N €0.0038/d1) EUFIZARERICH

‘ Uke” ) v FEDTLCRMERETH Ok A &,

Fuoss, #5111, LA OREIE Ot Uietis FEMEHCHAE ORI EIC I 13 5 B O —i L3
SALDRIERTED B = & G KA DR, Lo L 0.01INBUF O IR 3 HE i B C I L i B 8 & 5
D RERENIC T ¥, § L ABEMEIC 2 B J0K, BAA BB EICHER & 15 Ostwald
ORI £ FERTCHET S < LXK ) OIETH 55, —JETA% v BRY - 7%
W OB O & FHE 3 e ARRIC 3T & OB R OMBEIE IOk B U LT L
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B NIRRT O IR TR X DK IR O A & ILic 8 3325, #90 008NC0.068/d LU ORER
HEICH WTIE PK=8.8~8.6 DBt —F L 2% RL., BRR T4+ g ] aRTR {HEREWN
BHEERLTWS, M LT 0.01INC0. 28/d) LU FOBREGHE £ KICHEME HEE s H+ 5,
HEHIc s 02 pH ORI 2 REUEH 1 IR L7RICR D TRR IV TR REE N, Bb
#70.025N(0.55/d1) DI E DL B EAERICH W TIE pH IR 7.1~7.4C, BEQ®R ML Itic pHIZ
WADEA LR, 0.01~0.025N OEEHETE PHIZ 7.0 T, B—ELAs, Fic0.0INOIFO
Staudinger O E VL BWKHEEICA B K R 2 #ic pHIZZ{EL., 0.01NMHE Tk pH7.0925 pH6.5
ICBGR L, BRmE N 5 R T, £720.01~0.0025NORBH T pH6 . 53140 —# Lzl R+
2%, #90.0025N(0.052/d1) DUFOMEERE, Bb EOBEN: OBEMEFEICAS L HOBEKT
LT pH T3 FRCiEL, MEEEK TRERCHEHE L 2EEKDO pH 25 6.9 K#EL—&
LK B, )
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B FEMEIEN LT A 4 v CHEET 3 ST ROBME L AL TH 38, IHEOEMEERT
i, 204 %y OSHEE—T, LHdEN604 4 2 38 UCE Bk s o LT, &
G TEREEE TRBER O A + v ORBHOEATE L (HRNTH 3, BH7A¥ v HRTR

EREETSZTAE Y RV 42 (Alginic Polyion) LEH BT 28B4+ L LT
3705, WMEROBEROSAIFE--TRAEL, BEMNRE RV A4y LML L THFAET 3209 LT,
INSBEBAF BRI A% BETEHEBN N L DRI TRBCARH L TNB DL, KV
AF v OHW L VBRI L CHIEARZKOPCHEELTWE O ENH B, MU TEERIRY 4
v FICERRELTCEEL, KV A4 RADBAF v ERY 44 ORERICHKRIN, HHEK
A HBOLCTTBINK S ORI ICEAB L CRR 4+~ OBEHOX TH 2, & OMIcz OBREDOE
BEMS T A X v DESTFHIC & VERWCERIN30H AL T, 270X OBEZEWHARE S
U A A Y DA E & TERT TR PITRREE § & DR R RN D7 b 1R O T & 15
CLWRENETARITARE, Bk sBEENATEREL DO LTRSS, BHBHEERTREY 4
FEEOETIZROBENNELORENIENOLDMMIEL T, BRI AoT w3,
BEOHINCEWK 44 v OAHBIRELEEL, KTV A4 v ORECBIE X+ b 3BE4+ K
LM UTR Y 4 4 v OB & £ KB CH R LT RS FRBAKRI L, TOkD
IV AF rZEELXFCE» T (Cul up) 472, #E8 (Random Coil) I FRE LTI, ZOK
U A4AF v OMBIZBARBBW THOR ) AF v LRI LTHH LTS, \B3REFTOHRKD
Staudinger DTl Y A K L it bl DOTH 3, LPBICERRECES L, ZibOHEBR
DXV A4 v RBCECHLHEV, TOEBEEH I NT, HRBEKS —EOWRMEEE LKL
T, WROBEZIPREZE(—ELTLEv, ZOoBRBEEOHBROBEEOTICH A 4 » D354 L
T3, ZOREBHES L ERORETS 3, - ‘

LLED X 5 BT A% v R OB BB L BaE: & OMBIM:RAERCHWTIRR L (REN
T3, Thb b, BN AR BRI TIE, % O %7 53X Kohlrausch- Onsager Dk Al
R SESTOREMEWEO & 5 CHEBIT 20 b, & ORBEIEHOWM TILT /¥ 12 Debye
DA F VFEHRCECA A v Gk A LTWS z LRI N S, Lhdiczi X ) RiRERMOR
BHENEE TR ) A4 v QBN LM E AL, TONMIRRBLCELINTHWIBEA 4~
OHAEEs UD Gouy ORI { B4 # 135k & OB e Ml i, T [ 44 A
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EINKRWRY 43 v LOBREHOBIHTREN, ¥ LABMABERERKOBECE T3,
mbfs»XK&ETﬂéﬁ,;O&OOM%&EQKTBmQO&Rﬁ&w0%~0mN®mnﬁ
HEFZZLTH53, HBIRLEBFWTTA Xy OMEEBICOWTEIFEM LIS, X ) Ry
VR AL D SR AL EEDS 0.3388/d1 (0.018N) HEETH 3 ic b #i 5 F, Einstein ©3lid 6 518 X 738w
BRARBRHEEDS 0.28/d1€0.0IN) L A D EBBEICREHELTWBY, Ti¥r FEROBEBTEOBINBEYL
s { 0 QINDATORECAEEL, L BHME L BEEOMBEN LR UTW3 DRELAREED
3, &7, BEEE DK 25 0.003~0.00INOBHHEEH T 8.56~3. .60 —ELREEZRLTWS, T
DREEHE TIRE) | OFIEA + v FESERCTbAT, 2BROBEMREL L ABCHBIL, 7
A F v iEE R UG T EOoTnw3 b DL E2 b3, 1 MOMMEBOU OB T
b= DEREMTCBAEEER LTV, 2 bEEY L BENOHBEHOR2AREGL A Z L
NHEBTHA S,

b TAX vIEHOBEN L B OBE LY pH OFBic oW TER TN —FHEKE, I&
bB,umNuiDm&m%Eh%%?@%KENkl5m,£U4xvm#ﬁb%01%%éWﬁ
WBRBEY AL, LOMBICEBAL v BEELTNBRTH SN, z OAMIEICH TS pH OXEE)
m%?ém,:D%ﬁ%%D%%k%Of%%ﬁ%%%ﬁ&%na%%ow<Emmﬁﬁm%5Na
AFvOERSKICHIETE DL ELLNZDT, BES M > pH O#F Ik = ORREEEE 5 7
AREESHIER LD A F v B TIREVEEZ PRBERTIOLEZTIVWTH L 5,2 054.0.01
~0.025N OB T pH IZ 7.0~7.1 L7 ELFHB DO IXBREEEDREB T X2 h DB D
TH DD, LinsICHRED 0.0INDIFICER 3 3 pH RE#ICHS U, 0.0IN 2R ICEEALFR
SR RT . = OBRIBEES F e O X Yk b LI IR HE L A A LT3 BiciE
I <&EThHbB, =2®0.0INUTOEBETIXHE Y 44 v IZHERE LTEAHILL THRIELPNR Y v
HROREICD B, =D A BEEOFERCH TS pHOFB X REREOFE LR (RY, BHEO
PHOBLIZEL L TH Y 44~ OREMHIC Lo THRINS = L 5 B ICEHM L T3 ElH Na
AFVRICHET LD L ELZTIVTDS 5, WO THBIRLFEELTHIED, Ko Na 1
F v BHBARNIC 2 2 AT MR ERLICESNCEEINTL 2 v, HEEPICERL T2 HiE Na
4 A v IR b BRI A\~ 0.0025~0.005N ML Tk pHIK 6. 5RTEROB/MEZ 2R3 0 774 & v WP H
CRRINS LS, Wi4F v OFMBEPEY U, THIBWHEPE L D& 5 Bl Na
AF VLML, b RAMIEL CTTE pH S HUHIINICIE T 3,

2 DI TA X v R OBESEMINEZ X TA X v ORMREBLEEL TWT, OB
RERHITEEEIR TR AT A OICED TESITH 3 = LBEL L Dok, FHVBHICHER Lk
TAX Y ORLECH TS 2 5 7 v~ — O~ HEEROTI A~ 7 + A DRIED, His TR,
PRI C 3 0 3 BEEEME B AT A K H o THRO THETA LD TDH S 5,

%Dmmﬁiﬁﬂm%b,%%%m&éﬁﬁmzﬂokmmﬁﬁﬁm%ﬁTaa%m,:@ﬁ%@
— DA E B AR AR IO TR AN LER UTHERE LR T 5,

V. & ik

1) BT o Agh, 4, 76, (1953).
(2) mgEeES : [k, 4, 82, (1953).
(8) 7#HILEER - Ik, 53. 122 (1950D.

—167—



€Y
(5
(6
¢
(8
€D

TEILETER < F.E, 53, 222 (1950).
EREECKE, filt: H{b, 72, 495, 498 (1951).
BIESE, M. T4k, 54, 894, (1951).

Fuoss R. M. & G.1. Cather : J. Polym. Sci. 4, 121 (1949)

aA B AER, 4, 69, (1953).
JngEsEE - |/ k, 4, 32, (1958) (FEX).

—168—

(IKEEBIAPTZT R E4E 551885



	0163.tif
	0164-1.tif
	0164-2.tif
	0165.tif
	0166.tif
	0167.tif
	0168.tif

