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CHEMICAL TRANSFORMATIONS OF SOLID ORGANIC COMPOUNDS UPON HIGH-PRESSURE
EXTRUSION

A. Yu. Bogdanov, A. A. Zharov, UDC 541.12.034.2:547.466
and V. M. Zhulin

Solid organic compounds or their mixtures with inert substances are capable of under-
going chemical reactions upon extrusion through a ring aperture by the action of high pres-
sure. The external diameter of the aperture was 16 mm, the clearance was 0.05-0.15 mm, and
the pressure was 15~30 kbar. The central part of the extrusion device was capable of rote-—
tion, thereby creating additional stress and shear deformation in the extruded substance.

Under these conditions, the ammonium salts of unsaturated acids such as acrylic, fum
aric, crotic, and cinnamic acids and their mixtures with adamantane and NH,Cl may be con-
verted to the corresponding amino acids: B-alanine (10% yield), aspargic acid (18% yield),
B-aminobutyric acid (3% yield), and B-phenyl-f-alanine (47 yield). The ammonium salt of
lauric acid reacts upon extrusion to form the amide of lauric acid in 2% yield. Acrylamide
and methaacrylamide polymerize to form polyacrylamide in 607 yield and polymethacrylamide
in 30% yield. Benzoyl peroxide undergoes 30-707% decomposition at the —0=0-bond.

Product yield increases with increased extrusion pressure and decreased clearance. For
example, the decomposition for benzoyl peroxide at 15 kbar extrusion pressure and 3.1
clearance is 22%, but it becomes 41% when the clearance is changed to 0,05 mm, and it remains
41% at fixed 0,05 mm clearance at constant 15 kbar extrusion pressure, If the clearance
is unchanged at 0.05 mm and the extrusion pressure is increased to 20 kbar, the decomposi-
tion becomes 73%.

The amide of lauric acid and the amino acids were analyzed as the methyl esters of the
N-formylbutoxy derivatives by gas—liquid chromatography {1i].
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