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Studies on Selective adsorbent resins (1)
Synthesis of Chelate resins from Polyamine-type
Anion exchange resins and their Selective properties.
Yujiro Kosaka

Akihiko  Shimizu

Takayoshi Matsumoto

Synopsis; For the purspose of taking by adsorption Calcium-ion and Magnesium-ion selectively
from the sea-water Chelate resins, which had the structure of ethylenediamine tetraacetate, were
synthetized by the condensation of Polyamine-type anion exchange resins with mono-chlor acetic
acid (3) in alkali solutions.

In this paper, the condensation of Amberlite IR-4B, IR-45 with mono-chlor acetic acid, and
properties of these condensation products were described as part 1.

At first, the condensation of IR-4B, IR-45 with mono-chlor acetic acid (A) was found to have
better result with regard to the capacity of the resins produced than the method of the hydrolysis
of the nitrile (B) (4) made by the reaction of hydrogen cyanide and formaldehyde with resins
containing amino-groups.

The resin made by the method (A) from Amberlite IR-4B has the following properties; Cation
exchange capacity : 5.65 meq. Ca*+/g dry resin in 1.05 N CaCl, solutions, 1.87 meq. Ca+++Mg*+*/c.c.
wet resin in the sea-water.

Selectivity co-efficient : K{2+:3.7 in the sea-wather. Effective operating pH range : 3-14.
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IR-4B 35 62.8 | 0.4 ~0.55 5.23 3.0 105 0 ~7 25
IR- 45 42 39.5 | 0.35~0.50 5.0 2.0 212 0 ~7 15
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meq/g | meq/cc
4B-No. 1 IR-4B 7.56 | 0.32 0.75 7.83 2.95 -
4B-No. 2 Vi 7.56 0.42 1.00 8.20 3.25 -
4B-No. 3 Vi 15.12 1.59 3.75 18.40 5.65 1.87
45 -No. 1 IR-45 30.20 . 1.60 3.80 34.50 2.05 1.15

3 ZRA R 1.06N CaCly FHgHic TRIE (meq Cat+/g-dry resin).
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45 -No. 1 0.8 1.3| 1.6 L7 2.

3@ Bifrldmeq/g dry resin, Ca++jgj&|tmeq/cc
CaCl, soln. PH=5'5~6.0 CFHH)

(8) Na* & Ca*+ Oyt D4E & Cat* OBz
DB
YEED A F VAR OHR T I NV R VBBEDOB D
i, Cat+ BRUBKTHDDT, FHESOAR L%
$D&, Amberlite IRC-50 % HiE#E L CH %=,
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(%)5 (eg. ratio in solutions.)
Fig. 1 Selectivities of Weakly acidic cation enchangers in mixed solutions

of NaCl and CaCl, at equilibrium.
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(%)s (2. ratio In solution)
Fig. 2 Selectivity co-efficient of Ca-Na exchange for Weakly acidic cation

exchangers in mixed solutions of NaCl and CaCl; at equilibrium.

(4) ¥kpDOMg*+, Cat+ IR EROPHIC
L oEE
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HRERLIEDSDTHD, CNICL D E45-No.1, C-50
&, PH=4 £ T3, pHOB T & & bloL Bk H
—VEMNT, EORBERBHI L5328, pH=
4D SRIEBERPIFEL LT, —F4B-No.3|3,
PH=3 FCi3tkxic, pH=3 L F<lt. Alc2zDk
BRERBBAL LD, T, WRFCE, —fBce
DOBAEEBALPAKFID BELS Lo TND, Bl
(&, 4B-No.31L, #kFclz AT AKEF LD pH=
9.6~6.00 s, Catt, Mg*+ HaEK|181% (184
Z RIEEC.05meg/c.c.) TH DY, AT AKET
V&, MR D W4 F 2 & —ffi4 4 OMEHOR L
Na+/Ca*tv=5D&aCld, WMERIT 95% (B4 A
B 2meq/cc) THZ, LHL, WIFNCLTH
4B-No.3|3pH= 3 ~14D M, 80% L LopCat+,
Mg*+ 2 BHIENIC RIS T 5, Wokl, H@EpH=8.3~
8.4TCHDH, T DD 4B-No.3, 45-No.1, C-50m
WAEEL, Na B, 85.0, 65.0, 55.0% <, =D
DFEBIHR 5 ORL D FEIRFER 5 kD 2 &, 3.5,
2.6, 1.2 (Hfz 1vg/cc) &0, BELOARL
b D, C-50& DixemCar+, Mg+ +@mIRMIS X
WEWNWAZD,

at 24°C

(Cét"Mg"/Cﬁ' Mg Na"‘+H*)Y (eq ratio)

Fig. 3 The effect of pH for selectivity
of Mg*+, Ca** in the sea-water.
(for Weakly acidic exchangers).
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Fig. 4 The effect of pH for (Mg~ +/Ca*++)r
in resins for Weakly acidic
exchangers in the sea-water.
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Fig. 5 Cat+, Mg+*+* exchange rates in
the sea-water for Weakly acidic
cation exchangers.
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X 513, 4B-No.3, C-50 (O Na BBIEDiEKFD
Mg*+, Ca*t* > OFTHEKE %, THEMC, TR
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