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© AS16 50:50 98.6 19.1 4.80 7.57
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A301 6 6.04 5.76
A302 12 6.17 6.70
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* FARABENEES R = 36.25%, HABRBES RN 70.08%
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®s5 BAXNRRBEBEBCEMLNER
' X
% 5 I ERAERY o (REERIE) #E (%)
A401 E 2 & 1.89 5.85 4.76
A402 1,4-—|/AK 2.00 6.82 5.04
A403 Z B 4.34 6.00 6.88
A404 F t 5.10 6.56 8.35
A405 Z « 38.8 7.28 9.50
A406 WM OE X 36.4 5.79. 7.19
A407 P& — W - 7.00 9.31
A408 WEE XD — 7.30 10.52
6 NEE—_CHMEAREAOBCHERBLEE DTN
£ & B M BB BHECAE) %, 1, N B2 (%)
EMFK 20 24 7.73 . 11.95
5% HCI 20 24 7.82 11.75
5% NaOH 20 24 8.38 12.09
WT RARE SRR
PR 3 3
WK EE (V) B E T R (B im ) | BERIIRE%)
1 20 4 4.75 76
0.1 20 24 2.47 35.6

ALY RBRE, Fit, ERFE—BRRUOBE, X&LEFAMRAT Cannizzaro KL,
BB E S RS, KRR BB TR EE L, NE 6.

AT #—% T RRANBEER Cannizzaro KL, fEERA T ARKENB SHIEM, X
BUREEX 1 N f9 NaOH, TR FHREMA/NBREEL 70% HBEEKL ARE (LE
7). BEWEL, BT A TR, RRBEIERHIBBALTT Cannizzaro KR,
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THE REACTIONS OF PHOSPHORUS TRICHLORIDE
WITH THE HOMOPOLYMER AND
COPOLYMER OF ACROLEIN

Yang Shih-hsien, Ho Ping-lin, Yu Yao-ting and Lin Chuei

(Institute of the Elemento-Organic Chemistry, the
Department of Chemistry, Nankai University)

ABSTRACT

By means of free radical polymerizations were made the copolymers of acrolein,
acrolein-styrene and acrolein-divinyl benzene and the infrared spectra of which were
taken. It was shown that polyacrolein contains ether linkage, carbon-carbon double
bond carbonyl and hydroxyl groups.

When treated either with hydroxyl-amine hydrochloride or with sodium hydroxide
solution, the polyacrolein lost or changed the carbonyl group and ether linkage as
shown by infrared speetra. This indieated that both the carbonyl group and ether
linkages of acrolein are sensitive.

Different compositions of the copolymer of acrolein styrene possessed different
infrared speetra. Comparatively speaking, the copolymer with a smaller amount of
styrene contained a less amount of carbonyl groups iand more ether linkages while
those with a higher amount, i.e., approximately equimolecular, of styrene contained a
higher amount of carbonyl groups and a smaller amount of ether linkages. This is
probably due to the fact that the copolymerization of acrolein with styrene might cut
down the possibility of cyelization.

a-hydroxyphosphonic acids were obtained when polymers of the acrolein, acrolein-
styrene and acrolein-divinylbenzene were treated with phosphorus trichloride. After
the reaction mixture had been kept at 20°C for twenty-four hours, the phosphorus
content and exchange capacity of the product approached the maximum walue. The
reaction took place faster at around 75°C than that below 75°C. When the reaction
was undertaken in a solvent with a higher dielectric constant or in a mixed solvent,
& phosphoric acid with a higher phosphorus content a better exchange capacity could
be obtained.

Since the carbonyl groups of the homopolymer and copolymer of acrolein could
not be completely converted to the phosphoric acid by phosphorus trichloride and the
remainder of carbonyl groups could undergo Cannizzaro reaction, the products after ha-
ving been treated with sodium hydroxide solution usually gave a higher exchange ca-
pacity than' that of the sample without this treatment.





