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STUDIES ON MECHANISMS OF MANUFACTURING ALGIN (PART I
ON DISSOLUTION OF CALCIUM ALGINATE BY ION EXCHANGE REACTION

Noboru SUZUK1

(Faculty of Fisheries, Hokkaido University)

1) Besides the disselutien ef ‘ Ca—alginate by double deeomposition following formula (1),
ion exchange between Ca ions of Ca-alginate and cations of alkali salts proceeds when
solubility product of corresponding CaA is very high.

Ca-alginate was treated in various concentrations of NaCl solutions for 30min. at boilling
point. The equilibriums of ion exchange between Ca ions and Na ions were shown in
Table 1. In this case, 19.8% Ca ions and.9.5% of algin in Ca-alginate were dissolved
through adding of NaCl 0.5g to Ca-alginate 0.7667g.

As was reported in the previous paper’?, Ca-alginate gel is precipitated from Na-alginate

solution by adding excess of CaCl; solution. Therefore, to proceed reaction perfectly, CaCl.
produced by ion exchange should be carried off from the system. Certain examples of
these methods are shown in formulas (2) and (3).
- 2) Through microchemical investigation. it was proved that the epidermal cells were made
fxrm by CaCl: solution and not destroyed by further treatments in either NaCl or Na:COs
solutions. M1crochem1ca1 sketches of the process were shown as Plates I and II, where
matenals were sectloned w1th freezmg method and stained with 1% methylene blue.

The process is set out Schematlcally as follows; the author proposesto. name thxs method
7Suzuki’s Method”.
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Ca-Alginate + MA = M-Alginate + CaA ¢))
~where, M : alkali metél, NH,, Mg. A : acid radical
B ()RR TEF<E CaA OERFHIBD TEV L 2 XEREORIENRONS, MbHz X
MA & LCNaCl BB E W B AL E TR TAF v B oA oV ald, BRICEBLZBAICE L
BEL. 7TAE B L v anCat+id NaCll:P(DNa*Z: AFvTBHREOLNTCT . TAXEVBILY Y &
O—RETAE VY ~F L EOTHERLTL 3, G% O—Pl e EF LT K LT 0.7667g
OTAEYBAAL Y Y & (EKSHO Ca £810.40%) ¥ & D 21c/K100 c.c. B of NaCl # 0,105 %
0.50g75 LC305 R RE Loko s, BEE I CUEEKTE L) L#Cat* BRUET A ¥ (Tr¥
YRV~ 5&Lf%ﬁbk)&%ﬁbkﬁ%ﬁ%l%@ﬁbﬁb%o
Table 1. %D%Aﬁlhk'fﬂzﬂﬁ“/@ir Y A RO
NaCladded (). 0.0 020 030 o0 O2 RTITAMETED, TAXLBAL Y
LmeMiﬁ@w) 7.3 1227 14.89 1581 > PLTTAFVRRY —FIAEELL T
Disolved Algin(mg). 25.6 44.3 45.2 737 [74-SMETH 3D, 0.50g0NaCl 7
’ ' ' Al TizZ Ca O 19.8%EH L., &
TAEVBRIASY Y 2O 9.5% BTAXVERY —F L LT Lz 2Kk 3, ZOEAEH LR
TAEFVICHTER LeCar 35 L 2V DIk, 44 v THRFSIC L O-CHlE A h 7zCa* Dl b
CHBIE L BORT Ay B AE ALY Y ABFEAL TR RDLEL N B, ORIER—RIC
BEERBRBCFTONB L BILMON TV 3, BB TAE B Y — FEHEIC CaCle B DBE &
Mz 3L & CRIBEEDSZ LWT A X Ba s ¥ aDFAL BT 3, Bkt ks @Kdem
ﬁ?%ké@ﬁﬂ*&%ofﬁbf%ﬁLk%&&%oﬁbof‘CO7»¥V@%»V?A$NMH
BREOBHLMBAT 2z LICIOTELIBEL, oAy 23T 3 K612, EOREISETIE
BLUTAF v RRFEIETHBEHL b 5o COAF ¥ FRFIEIECaADEREIALET 5 L & 133
FIEHENT20TH 205, (DROKEEAICETEE3RDIRIE, © \ Q4 2AEEDCaA
tﬁ%moﬁﬁf%ﬂm%%?% LBBETD B, TO—_OBEFEFNEROBE Y TH 3,

Ca-Alginate -+ Na- Acetate = Na-Alginate + Ca- Acetate A
(COOH)z
Ca-Oxalate + CH; COOH ++-vseree @

' !
. Ca-Alginate + NaCl == Na-Alginate + CaCl.
+
Nai COs
CaCOs + NaCl - - +eevee @

(D RCRTEME ZERIC EOTHBIA S Y AZBEBRA A >V 2Lk ) KISRE b IGER
T35, cOREICBEROBR LAz LR T7AX L BROVHER 3 32N 85 29 b EKRIERIE
DEFTICREDTR 2 (Thi% B<ET, BEICKL R ERET 3 0ESH 3, (3 OB EHE.
B AL Na: COs £ BT 7eDICHE L < # 2 595 Naw CO; DRBES P  TFH, c OFE %
BID b OT ¥ v DMBICAWIHERBRICHE<3 & 5 e, CaCl: Ic L OTREE N 7 pe RS
EROT AT Y ORFEMCLOTHREINB DL E . X ORDICERRKOUEM P HN Ao S 7
TAE Y OWHEDET &S WHIESS B0



Ww. 9% SN B

RGP (8) ERIB U HEIROW T TR 3 & 3 Ic s b8l 2 2 7ok,
EREBE LT, £ v 4y 2y Laminaria ahgustata %X smm fAilcKET L, o 1gk
aotuT%Tm&ﬂﬂ%mbkog.%@@%@ﬁ%b(b1%hmmﬂmgmm%%%%ﬁbf
Bt LRSS 1 DB BRICRTE ) Th 3, MBS HEROEZEOTRWTNIXXOR DT
B3 51 HREEERARLE Lok, O \BEHEEEEICTHRLDOTH D, H2REZORMN
WOBAR TS 2, Fi1gkRIEK 200 c.c. HT30/MMEMN Lz b O L Rk 3583, 40l b T
BB BEELTRTE DAL T 2255 4 HICR LN 5 L 5 CRIRERECS VBt LTcw3 &
LB ZNRTAEYBRAIA S Y 2 EOTEN AT A ¥ v B —RICBEO b e BRI T2
HEEBELTN3OT, MREROREM: 7 L ¥ v BREISRAKBEL L TRAVWS L BbiLs,
ZKICHIEK CUIE L 7B BHKIC 0.5% CaCly ¥l 200C.C. % 112 T304 100°C (Cd\~ T ALHE L b
URESHERIRES, 6 DB ) Th 3. H5NTH B & 5 1c CaCls BCTAET 5 X KR 1% L
 EMEAHE U EFRBEE R N 3 o XA KOLEIC L 3 X DI EIRBHE LT3,
Kic CaCle ¥ ¥ B\~ TKBE L7 BRIKIC 0. 180 NaCl & 7K 200c.c. & & /i 3053 100°Clc s\t
W EFE LR RBE 7, sSRICRTBYTH B, = @Mﬁml01@ﬁw@¥b(me5ﬁﬁﬁu
mm%amia?ﬁ%zﬁormao:oa§%7@f%%ai9Kﬁmﬁ%éhk%&mmoﬁ%
WM@%(Fﬂkﬁofh%ﬁ&ﬁﬁﬁﬁﬁatO{Tw#/Omméhkct%xb EFEOWEN
BRELIRLNAEY, BANSBOZMRREFSHTHZ IO, 7TrsrBinrsvy Aizx NaCl e &2
THA A v Rk ST CE LRI LEORD BB SN, € v 0 b ﬂ%ﬁa&ok7»#/o
BHRLEZEERLTW3, BERZOEFKEHE TS &&(co%hm)CK#eralomk
Mz R AMBTZzLEL, ﬁﬁm%ﬁ@#trﬁ%tk#%@%9~m@®ﬁDT%BQ:o
%A%Kmﬁénkéikaﬁ%&ﬂ@ﬁé(ﬁ@ém? immkvﬁﬁkwmﬁo7»%/&w
»/vAobm@)&Kﬁozi%ﬁ7w#/ah9t%ﬂbt<50EMDkbMDmm&E%ﬁ
35 2 L e S AN b ERIHE U-ORBIHR S A A 20 3 2 L SRTRETHOR, B
9 AR U812 CaCl: WK IC S OCTEE E N RIS, S BIRMEERET 3 = & &  Eikh
LEBEL T EELRTEOTHS, FIORRzO X e LTl h AERMEOB AN TCHO
THEBBEINRE VTH S L33, FIEECFICEBEIEEEKIROBERESRT LOT
IR Z OWH 218X A { N LSRR R T 0oTh 3, HB13NO X 5 IRBE-CHRE
B P LA REMROARBEE S N CEEMREE CRE LAV, I3 BusmBieiks v
A ay F7OEMNCFHF a7 Laminaria longissima, V3 Y 2wy > L. ochotensis &2oWTh
TOTRL AHOFRIBONIS LR S v 4> 2y TOFERT LR L, Bis—EOBREIR X
OTHEMBEREE SN L 7%y Sl SN 30T, RIS b TROSMEGE D TH
5Th b, ERRICR T, - ~ ¥RV TARGEN OBMERUTRE PR FZENZDOT, 0%
WAL 7 X ZTERELBD TERLTH B, BRTAF VB Y —~ FEEAKRBHEENKTH S IC
LML FRIEAL 710 BIEBRASEDOTH B X, BRIMBKGOT L £ DYt OREM O LE
R EOTH L IEANEEINEDOTHOT, REDOI 44 v FRERERRT 2 & 213, BEE
BE LMOKEROBRML S OTRERBD TASTH ), AOotFEORMIIIE LR b LM
BEALAL TIVHBOT ALy e HHE LD 3 2 LatHisk3,



V. # #

Wibd v v A Lo CTHEKERT
Mz hickoTEKPOT L
X R AREATAXVBRIALS VA
CELw L 7D b NaCl Bk T4
HL. 7AXVERI AL v A L NaCl
LOBICEA R v ORHBETHLD
ZOBEEL CaCl: Na.CO; ‘CTF
ekl ziickoT, BEHOER
B R v Lid 3 & Xk (K
b HEEE LD, RERCHEOM
MEBICEET 37 AErORET
AMEVYEBRY~FLLTHHT 2L
¥ S ERICITL L7, R
IhiERRMEhoaEOERER
B ik, AoRESCHBEYO
VBETOLN 3 Z L BEVWOTHES
B THYETH D . T b Na:COsO
HELVSBCTAE Y EHMBT 3 =
LBHKZDOTTAXy ORE L
TRBOTEBETH 3 & 40
7 '

AL 3T Ay OREE S
SR T X EEREMEE L &
T3,

x W
D &k £ : %k 4 No.l
60. (1953)

Plate

I




Plate I

o 88

Fig. 18

Explanation of plates (next page)

—_—T74 —



Fig.
Fig,
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.

St B W b =

8

Explanation of Plates

Whole view of non-treated section of Laminaria angustata

Non-treated parenchymatous cell

Whole view of the section treated with boiling water for 80 min.
Parenchymatous cell treated as same as Fig. 8

Whole view of the section treated further with 0.5% CaCl: solution at 100°C
for 30 min. '
Parenchymatous cell treated as same as Fig. 5

Whole view of the section treated further with 0.5% NaCl solution at 100°C
for 30 min.

Parenchymatous cell treated as same as Fig. 7

Fig.9~Fig.13 Views of further treated with 0.5% Na:CO; solution at 90°C for 30 min.

List of reference letters
e; Non-destroyed epidermal cell
p; Half-destroyed parenchymatous cell
f; Filamentous cells residue

d; Perfectly destroyed space
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