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Fig. 1 TEM Photographs of precious metal colloids protected by sodium
salt of carboxymethylchin

(a) Platinum colloid (b) Rhodium colloid

Tab. 1 Formation of precious metal colloids in methanol-Water (1:1 v/v) system
in the presence of sodium salt of carboxymethylchitin as aprotective agent

Average particle Size

Distribution of colloidal

Metal Salt Formation of colloid(® (nm) particle Size (nm)®
PdCl, + 4.6 4.0—5.0(H
RhC]; - 3H,0 -+ 4.0 3.5—4.5(H
H,PtCl, - 6H,0 + - 6.8 3.0—19.0
RuCl, - 3H,0 + 3.2 3.0—3.5
HAuCl, - 4H,0 + 13.2 4.0—55.0
AgNO, +- 11.5 5.0—32.0

Tab. 2 Preparation of precious metal colloids in methanol-water (1:1 v/v) system

in the presence of chitosan acetate as a protective agent

Metal salt

Formation of colloid®®

Average particle size

Distribution of colloidal

(nm) particle size (am) ™
PdCl, + 9.8 8.0—14.0
RhCI, « 3H,0 + 4.6 4.0—5.0
H,PtCl, - 6H,0 - - -
RuCl; - 3H,0 +- 21.9 15.0—25.0
HAuCl, - 4H,0 + 13.0 5.0—25.0
AgNoO, + 21.6 4.0—52.0

Explanatory notes: (a) In the column of formation of colloid

(+) Designates the formsation of stable colloid,

(+") Indicates the formation of an unstable colloid, which turns out s
precipitate after one week standing,
(=) Designates the appearance of a precipitate and no colloid is formed;

(b) In the column of distribution of colloidal particle size

(+) indicates the aggregation of colloidal particles
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Tab. 3 Colloidal Pdy, Rh, and Pt in methanol-water system work as catalysts for
hydrogenation of 1,3=cyclooctadiene

Initial Velocity of
. . . Parti Uptak ..
Metallic Colloid |Protective Polymer :;Livzeen(gnem)uncle (gz;hﬁfle; “gxt; ¢ Selectivity(®
Metal.s)
Pd CH Na* 4.6 6.34 ~100
CsH*Ac™ 9.8 1.38 ~100
CH Nat 4.0 2.83
Rh CsH*Ac" 4.6 1.23 %
Pt CH Nat 6.8 1.89 94

Explanatory notes: (a) In the columa of protective polymer
CH™Nat designates sodium salt of carboxymethylchitin,
CsH*Ac¢™ indicates chitosan acetate;
(b) In the column of selectivity
The value indicates the selectivity to cyclooctene at 10095 conversion of
1,3-cyclooctadiene

B3 FRPAS B SR RRLER R AR IR RELEL— Ak g%
REFBROEE, RITNLT EERN XPS HOE, HETFHNETEAE N, % O-
BRPERRRRERFOESEREDSHN 400.3eV K 399.8¢V; ERFRIHBRER
ERPOESBREETNFN 400.0eV & 399.2¢V, WHEZENFIN 0.5¢V & 0.8eV
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CHITIN AND CHITOSAN DERIVATIVES PROTECTED
PRECIOUS METAL COLLOIDS

LU Hua, WANG Hui, LIU Hanfan
(Instituse of Chemistry, Chinese Academy of Sciences, Beijing, Post code: 100080)

ABSTRACT

The derivatives of natural polymer chitin and chitosan: sodium salt of carboxymethyl-
chitin and chitosan acetate, were examined as the protective polymers for the formation of the
precious metal colloids. In the presence of carboxymethylchitin or chitosan acetate, stable me-
tallic colloids of palladium, rhodium, ruthenium, platinum silver and gold were formed in a
methanol-water solvent system. Particularly, TEM measurements illustrate that the narrowly dis-
persed metallic colloids with fine particle size can be formed in the case of palladium: rhodium or
ruthenium carboxymethylchitin or chitosan acetate systems. That is in carboxymethylchitin
protective system, palladium sol is mostly distributed in the range of 4.0—5.0 nm with an ave-
rage diameter of 4.6 nm and rhodium sol or ruthenium sol is in 3.5—4.5 nm with an average
diameter of 4.0 nm or in 3.0—3.5 nm with an average diameter of 3.2 nm, respectively; in
chitosan acetate protective system, rhodium sol is in 4.0—5.0 nm with an average diameter of
4.6 nm. Palladium, rhodium and platinum sols were tested as catalysts for the partial hydro-
genation of 1,3-cyclooctadiene and showed quite a good activity as well as selectivity.

Key words Derivatives of chitin and chitosan, Natural polymer-protected metallic
colloids, Nobel metal colloids, Platinum metals colloids





