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This invention relates to the treatment of woolen tex-
tile materials with di-pentachiorphenyl-mono-hydrogen
phosphate for protecting them against biological attack.

It is well known that the chicrinated phenols and
particularly pentachlorphenol, when applied to textile
materials, possess the power to a high degree of protect-
ing such materials from attack by moulds, bacteria and
biting insects.

Unfortunately these chlorinated phenols also possess
undesirable properties from the point of view of the tex-
tile technologist to varying degree, particulariy solubility
in water and volatility which are large for the orders of
magnitude invclved, although these undesirable proper-
ties are least developed in pentachlorphenol.

YVarious attempts have been made to find compounds of

pentachlorphencl which possess the valuable properties
of that substance without the undesirable properties.

Although it is recognised that prediction is not possi-
ble in regard to the properties of a chemical compound,
this is much more so when its physiological properties
simultaneously come into question.

Consequently, a very large number of derivatives of
pentachlorphenol have now been prepared from among
which those found to possess the required properties in
the highest degree have been determined by trial and ex-
periment. Such desirable properties include the fol-
lowing:

1. High toxicity to the biological enemies of textile
fibres with very low toxicity towards human beings per
os and harmless when in contact with the human skin.

2. Substantial non-volatility at temperatures up to the
temperature at which textiles are destroyed either in

steam or in the dry state.

3. Substantivity and compatibility with dyestuffs and

the customary dyebath additions in acid and neutral
solutions and highly stable to the action of water and
detergents and dry cleaners’ liguids when “dyed” upon
the textile |

The substances which consequently are employed in
accordance with the present invention are the phosphates
of pentachlorphenol, in particalar the di-pentachlor-
phenyl mono-hydrogen phosphate which as far as can
be ascertained has the compositien

Cs.Cl;0 OH
\P/
VAR
Ce.Cl;0 O

and which it is believed has not been previously prepared.

The customary method of preparing such compounds
is to heat the phenol with phosphorous oxychloride but
in the case of pentachlorphenol, the customary method
of boiling the reagents together yields a very poor re-
sult—at most a few per cent of the theory. The reaction
does not begin to take place at temperatures below
180° C. |

It has now been found, however, that if pentachlor-
phenol is caused to react with phosphorous oxychloride
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"-at ,high.tamperatures (between 2'50-:and :300° C.) , good

- being obtained at the higher temperature.
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yields of the desired products are obtained, the best yields
This tem-
perature, however, is greatly above the boiling point of
the phosphorous oxychloride and therefore a departure
from the customary method of boiling is required.
Actually it 1s necessary to pass the phosphorous oxy-
chloride in the vapour form through the pentachlor-
phenol with the latter in the molten state. Alterna.tively
heating under pressure though possible, gives rise to
great difficulties on account of the simultaneous evolu-
tion of hydrochloric acid.

Example

In the preparation of di-pentachlorphenyl monchy-
drogen phosphate, 533 grams of pentachlorphenol in the
molten state has 160 grams of phosphorous oxychlo-
ride in the vapour form passed through it at a tempera-
ture of 290° C. for 10 hours. The primary product of
the reaction is di-pentachlorphenyl chlor phosphate
formed according to the egquation: |

0
o1 \c;
2 + Cli—P=0=Cs.CL0 Cl
01\/01 | \P/
S
Cl Ce.CLO o

When cold, the mass is boiled with a solution of caustic
soda sufficient to give a faintly alkaline reaction and the
mass breaks up into a sandy mass of the sodium com-
pound as follows:

/Gl
/P\

Y
Cs.Cl;0 O

Cs.Cl;:0 Cs.CLO ONa

+ 2NaOH=

N\
/P + NaCl + H-0

Cs.CL0 O

7\

The sodium compound is fiitered off and by treatment
with dilute hydrochloric acid at the boil, about 430
grams of the di-pentachlorphenyl mono-hydrogen phos-
phate is obtained mixed with a small quantity of the
neutral tripentachlorpheny! phosphate:

Cﬁ.OlﬁO OH

-+ HCl= \P/ + NaCl

VAR
Cs.Cl;0 O

05.0150 ONasa

N
/

o
7\

- Cs.CL50 O

The small amount of neutral phosphate can be sep-
arated, if desired, by washing the mixture of it and the
pentachlorphenyl sodium acid phosphate with toluene,
from which solvent, the neutral phosphate can be recov-
ered by evaporation.

The sodium compound forms a fine white power which
disperses spontaneously in water or dilute alkali.

Woolen goods can be “dyed” with the suspension of
the compound used, either per se or together with dye-
stuffs in the presence of the customary additions in the
usual manner.  Di - pentachlorphenyi-mono-hydrogen

phosphate 1s substantive to wool and compatible Wlth
- the usual dyestuffs.

Alternatively, the goods may be padded through a
dispersion in water under either acid, neutral or alkaline

~conditions, squeezed and dried, although the *“dyeing”

method is preferred.

Finally, the phosphates can be applied in non-aqueous
media. For example, the acid phosphate from methyl-
ated spirits solution, Textiles containing as little as 0.3
per cent of the acid phosphate are immune from the
attack of even the carpet beetle, Attagenus piceus and
retain this immunity after repeated washings with scap
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or soap and soda or after frequent commercial dry clean-
ing operations.

We claim:

A method for the protection of a woolen textile mate-
rial against biological attack which comprises impregnat-
ing said textile with di-pentachlorphenyl-monohydrogen
phosphate. |
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