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BXRUIS AR, BEREKE 98—100°C/133.3Pa THIEH. 7 35CTF, N ff
FL,EZFMHPMA 2¢ AMP, Ll DMF X%%%], AMP RE M, SIRFIGEIEMALZ
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ERFRPRESREGHHE
RAEBFREEREPMA 7.2 X 10°mmol PdCl;, 0.5mmol #5#) PAMP, N
ARE 25ml,7K 25ml, ¥ 4h BERRAREER. HEEBEERBED FRIANA
RAE, EREUNFZETHETRE, FEXBRERILE 1-3,

Tab. 1 Palladium colloids formed in methanol-water (1:1 v/v) system in the

presence of polyacrylamides as protective agents

Protective polymer Formation of colloid® Average(n[:;ticle size ﬁi:lt’;:’:‘:ii:l‘: ‘;fz:°(llll‘::)b)
PAML + 2.5 2.0-3.90
PAP — — —
PAMP + 1.5 1.5—2.0
PAPP - — -_
PAAm + 18.0 10.0—37,5¢

Tab. 2 Preparation of precious metal colloids in methanol-water system in the

presence of PAML as

a protective agent

Metal salt Formation of colloid‘® Average(ﬁgsicle size Sii;:;i;::égaeoiizc:léi:)
PdCl, + 2.5 2.0—-3.0
RhCl, - 3H,0 -+ 2.3 1.6—2.5
H,PtCl, . 6H,0 + 2.7 1.5—6.0
RuCl; - 3H,0 + 3.7 2.0—7.0
HAuCl, - 4H,0 + 27.4 15.8—52.0
AgNO, + 5.3 1.3—6.0

Tab. 3 Formation of precious metal colloids in methanol-water system in the

presence of PAPP as

a protective agent

Metal salt

Formation of colloid®

Average particle size
(am)

Distribution of coll-®®»
oidal particle size (am)

PdCl,

RhCl, - 3H,0
H,PtCl, + 6H,0
RuCl, - 3H,0
HAuCl, . 4H,0
AgNoO,

3.0—108.8

F.xp‘lahatorylnote:: (8) In the column of formation of colloid (+) Designates the formation of
stable colleid, (—) Designates the appearance of a precipitate, there is no colloid formed;
(b) In the column of distribution of colloidal particle size () Indicates the aggregation of

colloidal particles
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Tab. 4 Colloidal Pdy Rh, and Pt in methanol-water system work as catalysts for
hydrogenation of 1,3-cyclooctadiene

. .. [Initial velocity of hy-
Metallic colloid|{Protective polymer E\:;r)age particle size drogen uptake (mol | Selectivity‘® (%)

H,/g atom metal.s)

Pd PAML 2.5 5.10 99.7
Pd " PAMP 1.5 4.37 ~100
Pd PAAm 18.0 1.40 ~100
Rh PAML 2.3 2.50 90.1
Pt PAML 2.7 0.67 83

@) Selectivity to cyclooctene at 1009 conversion of 1,3-cyclooctadiene
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TRBEWREATRE, FNEREEK, FLL PAPP RN THELER S REEBR#
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STUDY ON THE FORMATION OF NOBLE METAL COLLOIDS
IN THE PRESENCE OF N-SUBSTITUTED POLYACRYLA-
MIDE CONTAINING ALICYCLIC AMINO GROUPS

LU Hua, WU Yi, TIAN Aijun, LIU Hanfan

(Instisute of Chemisiry, Chinese Academy of Sciences, Beijing, Post Code: 100080)

ABSTRACT

The N-substituted polyacrylamide containing aclicyclic amino rings, such as: poly-N-
acryloyl-N’-methylpiperazine, poly-N-acryloyl-morpholine, poly-N-acryloyl-pyrrolidone, poly-
N-acryloyl-piperidine, were examined as the protective polymers for the formation of the pre-
cious metal colloids, It was found that in the presence of poly-N-acryloyl-morpholine stable
metallic colloids with fine particle size and narrow dispersion of palladium, rhodium, plati-
num, ruthenium and silver were formed by means of alcohol reduction in a2 methanol-water
mixed solvent system. TEM measurements . illustrated that in poly-N-acryloyl-N’-methylpipe-
razine protective system, palladium colloid was mostly distributed in the range of 1.5—2.0 nm
with an average diameter of 1.6 nm; in poly-N-acryloyl-morpholine protective system, palla-
dium colloid was in the range of 2.0—3.0 nm with an average diameter of 2.5 nm, rhodium
colloid was in the range of 1.6—2.5 nm with an average diameter of 2.3 nm. Palladium, pla-
tinum and rhodium colloids formed were also surveyed as catalysts for hydrogenation of cy-
clooctadiene.

Key words  Polyacrylamides, Polymer protected metallic colloid, Nobel metal colloi~

ds, Platinum metals colloids





