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CH4Cl+PH;+KOH 0 0 O NaOHDO
~ CH3PH,+Kal 0 0 0 NaCl+H,0
CH3PH,+HCI — CHs;PHLOHCI
CHyPH{IHCI+CH,0 CHCOOH
—~ CH3PHO CH,CH,COOHIHCI
CH4PHO CH,CH,COOHIHCI +2H,0,
— CH3P! Ol OHTH,CH,COOH + 2H,0 + HCl
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Table 1 Reaction conditions of producing methylphosphine.

CH,CI molar ratio

Solvent Volume

oY O molD CH,CI0 PH,0 basel catalyst Base Catalyst OmLO
1 10 1.00 200 3000 0012 56% KOHaq PX( 416B2 200
2 10 1.00 200 3007 0012 56% NaOHaq PX 416B2 200
3 10 1,00 2,00 300 0012 48% NaOHaq PX[ 41684 200
4 10 1.00 2001 3007 0012 48% NaOHaq PX( 416C2 200
5 10 1.00 200 3007 0012 48% NaOHaq PX1 4B2 200
6 10 1,00 2,00 300 0012 48% NaOHaq PX0 4Ch 270
7 10 1.00 200 3007 0012 48% NaOHaq TBAB® 270
8 15 1.00 150 3007 0012 48% NaOHaq PX 4CP 270
9 15 1,00 150 200 0012 48% NaOHaq PX0 4Ch 270
10 20 1.00 150 2000 0012 48% NaOHaq PX[ 4CP 270
11 20 1.00 120 2007 0012 48% NaOHaq PX 4CP 270
1 20 1.00 1,050 2.001 0.012 48% NaOHaq PX0 4Ch 270
13 20 100 1050 1.81 0.012 48% NaOHaq PX 4CP 270
14 20 100 1050 1,50 0.012 48% NaOHaq PX 4CP 270
15 25 1.00 1,050 1501 0.012 48% NaOHaq PX0 4Ch 270
16 30 100 1050 150 0.012 48% NaOHaq PX[ 4CP 300

a Dissolved in toluendl 110 mLO ? Dissolved in waterd 50 mL[
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Fig. 1 Effect of base on the change of inner pressure
in the synthesis of methylphosphine.
The molar ratio of the introduced materials is
chloromethane : phosphine : base : PX0416B
=100 2,00 3.000.012.
In figure, 56 % KOHag, 56 % NaOHaq and
48% NaOHagq is shown at o , 0,0 respectively.
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Fig. 2 Effect of catalyst on the change of inner
pressure in the synthesis of methylphosphine.
The introduced materials molar ratio is
chloromethane : phosphine : 48 % NaOHaq : catalyst
=100 2,00 3.00 0.012.
In figure, PXU0416B, PX1416C, TBAB and PXU4C is
shown at o, 00,0, e respectively.
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Fig. 3 Effect of the molar quantity of phosphine on the
change of innner pressure in the synthesis of
methylphosphine.

The introduced chloromethane is 2.0 mol, and
the molar ratio of the introduced materials is
chloromethane : phosphine : 48% NaOHaq : PX04C
=100150300001200 [
=100120300001210 0

= and 1.000 1.0500 3.000 0.0127 O Oin figure.
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Fig. 4 Effect of the molar quantity of base on the change
of inner pressure in the synthesis of
methylphosphine.

The introduced chloromethane is 2.0 mol, and

the molar ratio of the introduced materials is
chloromethane : phosphine : 48 % NaOHaq : PXJ04C
=100120200001210 O
=1001201800012100

=and 1.00 1.20 150 0.0127 O Oin figure.
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Fig. 5 Effect of the molar quantity of chloromethane
on the change of innner pressure in the synthesis
of methylphosphine.
The molar ratio of the introduced materials is
chloromethane : phosphine : 48 % NaOHaq : PX04C
=10:105:20:0012.
In figure, the mole of chloromethane is 20J o [J
2570 Cand 3.01 O [ respectively.
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Abstract

(2-carboxyethyl)methylphosphinic acid (MPPA) is widely used as a flame retardant today, and its industrial

production method from phosphine via methylphosphine was investigated. It became clear that the intermediate

methylphosphine was obtained almost quantitatively by using phase-transfer catalyst in CH;CI/PHz/base system. The

low-cost production condition for producing methylphosphine was determined as described blow; methyl chloride and

phoshine as starting materials, NaOH as base, tetrabutylphosphonium chloride as catalyst, and toluene as solvent. The

generated methylphosphine was trapped as its hydrochloride salt. Addition of acylic acid to the salt and followed by

oxidation gave crude MPPA, which was purified by crystallization from acetone.
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