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ABSTRACT OF THE DISCLOSURE 
Cellulose fiber materials are rendered flame proof and 

fast to washing by (a) impregnation with aqueous bath 
containing phosphoric acid esters with N-methylol groups 
and, optionally, aminoplast precondensates and/or amino 
plast condensation catalysts, and (b) a subsequent heat 
treatment. 

This application is a continuation-in-part application of 
our copending application Ser. No. 43,192, filed June 3, 
1970. 
A number of processes are known for providing cellulose 

fibre materials, especially textiles, with a flame-proof finish 
fast to washing by using condensation products of organo 
phosphoric compounds. Processes are mostly used in 
which condensates of methylol-phosphoric compounds, 
especially of quaternization products of the tris-hydroxy 
methylphosphine, for example of tetrahydroxy-methyl 
phosphonium-hydroxide and its salts, are produced on the 
textiles, partly with addition of aminoplast forming agents, 
partly cross-linking with gaseous ammonia. These com 
pounds, however, have some drawbacks: they are obtained 
only in a risky and dangerous manner from hydrogen 
phosphide, the access to which is very difficult, further, 
they have an unfavorable influence on the shades of sev 
eral textile dyeings. 

In other known processes, condensation products of 
phosphoryl or phosphonyl-ethylene-imides of the 

RP(O)-(NCH4) 
type are produced on the textiles, in which R1 stands for 
an aliphatic radical or signifies the radical -NCH of 
the very toxic ethylene-imine. The drawbacks of these 
phosphoric compounds are: they can be prepared only by 
very lengthy synthesis and they have only a limited sta 
bility under normal temperatures. 

Further, there have been used condensates from phos 
phoric acid or phosphonic acids and urea in order to pro 
duce a flameproof finish fast to washing on cellulose tex 
tiles, which, however, damage the ultimate tensile strength 
of the textiles. These finishes also behave towards anion 
active detergents as ion exchangers which, as a result of a 
Washing process, considerably reduces the flame-proof 
ness. High textile tear strength losses of the textiles result 
when finishes with phosphorus nitrilamido-methyl esters 
are used. 
There has further been suggested to react cellulose with 

N-hydroxy-methyl-iodoacetamide and to convert the iodo 
acetamido-methylcellulose compound of the general for 
mula 

Cell-OCH-NHCOCHI 
by further reaction according to the Arbuzov reaction ex 
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2 
cess trialkylphosphites and thus converting these to the 
corresponding phosphonic esters of the general formula 

Cell-OCHNHCOCHP(O)(OR) 
This process requires a special equipment for the recovery 
of the phosphites and it cannot be carried out on the 
finishing machines usual in industrial practice. Moreover, 
all of these processes are odoriferous, the odor elimination 
of which can be ensured only by expensive apparatuses. 
The present invention relates to a process for providing 

cellulose fibre material with a flame-proof finish fast to 
washing by means of condensates of organophosphoric 
compounds, in which the aforementioned drawbacks are 
eliminated. 
The object of the invention is a process for providing 

cellulose fibre material with a flame-proof finish fast to 
Washing, wherein the fibrous material is treated with an 
aqueous impregnation bath which contains a phosphonic 
acid ester having N-methylol groups of the Formula I 

R o, CHOH 
otr -A-O-C O-N 

RO (I) Y (I) 

in which R and R' represent lower alkyl having preferably 
from 1 to 4 carbon atoms, A is straight-chain or branched 
alkylene of 1 to 5 carbon atoms and Y stands for hydro 
gen or the radical -CHOH, and, preferably, aminoplast 
precondensates and/or aminoplast condensation catalysts, 
and Subsequently is subjected to a heat-treatment. In this 
process, tear strength losses and feel deterioration of the 
cellulosic fibre as well as alteration of the shades are 
eliminated, and good flame-proof effects fast to washing 
are obtained. Also, an odoriferous emission does not 
OCCI. 
As compounds corresponding to Formula I those are 

preferred in which A stands for methylene, 1,1-ethylene 
or 1,1-propylene, i.e. compounds in which A represents a 
bridge-member of the formula 

-CE 

A. 

in which A' stands for hydrogen, methyl or ethyl. 
As starting products for the preparation of the com 

pounds of Formula I used in the process of the invention 
there may be used for example urethano-alkyl-phosphonic 
esters of the Formula II 

RO 

oSP-A-o-co. Nit, 
Ro? (II) 

in which R, R and A have the meanings given above. The 
compounds of the Formula II may be obtained by reac 
tion of the corresponding halo-alkyl urethanes of the 
formula 

Hall-(CH2)-O-CO-NH2 

in which n is an integer of 1 to 4 and Hal is halogen, 
especially chlorine, with di- or trialkylphosphites. 
The compounds of Formula II are, furthermore, ob 

tained by reacting the known hydroxyalkyl phosphonic 
acid-esters (cf. Houben-Weyl, Methoden der organischen 
Chemie, 4th Edition, vol. 12/1, page 478) of the formula 

RO 

oSP-A-OH 

in which R, R' and A are as defined above, in known 
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manner, with phosgene and reacting the so-obtained chlo 
rocarbonic acid esters of the formula 

RO 
N otp-A-0-co-ci 

RO (IV) 

in which R, R and A are as defined above, with ammonia. 
The urethano-alkyl-phosphonic esters of Formula II 

may also be obtained by reaction of the hydroxyalkyl 
phosphonic acid esters of Formula III with chlorosul 
fonyl isocyanate according to the following formula 
equations: 

In Formula V, R, R' and A are as defined above. 
Thereafter, these urethano-alkyl-phosphonic esters of 

the Formula II are converted according to known methods 
into the N-monomethylol or N-dimethylol compounds of 
Formula I to be used in the process of the invention by re 
action with 1 to 2 mols of aqueous formaldehyde or with 
paraformaldehyde at temperatures of from about 10° to 
70° C., preferably in the alkaline pH range, for example 
at pH 8 to 9. Preferred examples of such phosphonic 
acid esters containing N-methylol groups used in the 
process of the invention are: N-mono-methylol-urethano 
ethyl-phosphonic acid diethyl ester 

N-monomethylol - urethano - ethyl - phosphonic acid di 
methyl ester (CHO)2P(O)CHOCONHCH or the cor 
responding N-dimethylol compounds. 

In the process of the invention, the cellulose fibre ma 
terials are preferably treated with aqueous solutions or 
dispersions which contain per litre about 50 to 400 g. of 
the phosphonic acid esters of Formula I. Further, about 
20 to 200 g./I. of known aminoplast precondensates, for 
example N-methylol-urea, N'N - dimethylol-cycloethyl 
ene-urea, trimethylolmelamine, penta-methylolmelamine 
trimethyl ether or other such substances are preferably 
added, as well as known acid forming condensation cata 
lysts, for example ammonium chloride or magnesium 
chloride. 
The cellulose fibre material impregnated in known man 

ner on a foulard is subsequently squeezed off; the re 
sulting increase in weight (squeezing effect) being pref 
erably of from 60 to 100%. Then, the goods are dried in 
known-manner and subjected to a further heat-treatment. 
The drying is advantageously carried out at about 80 to 
120° C., preferably up to a residual moisture content of 
about 4 to 8 percent by weight. The subsequently heat 
treatment is carried out at a temperature in excess of 
1 10° C. and up to about 200° C., preferably for about 
1 to 10 minutes at 130° C. and up to about 180° C. 
Finally, the fibrous material may be subjected to an alka 
line washing, for example with a 0.2%-aqueous sodium 
carbonate solution. 

Further known textile auxiliaries, such as plasticizers, 
crease-proofing or hydrophobizing agents, may be added 
to the impregnation solutions to be used in the process of 
the invention. 
The following examples illustrate the invention: 

EXAMPLE 1. 

A cotton-moleskin fabric (200 g./m.2) was impreg 
nated on a foulard at about 25 C. with an aqueous solu 
tion which contained per litre 250 g. of N-methylol 
urethanomethyl-phosphonic acid diethyl ester of the for 
mula 

II -- C-SO2NCO - 

(CH5O)2P(O)CHOCONHCHOH 
further 50 g, of pentamethylolmelamine trimethyl ether 
and 4 g. of ammonium chloride. The N-methylol-ure 
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4. 
thanomethyl-phosphonic acid diethyl ester was prepared 
from hydroxymethyl-phosphonic acid diethyl ester and 
phosgene and by the action of ammonia on the So-ob 
tained chlorocarbonic acid ester of the formula 

followed by known methylolization with formaldehyde. 
During the impregnation a squeezing effect of 80% was 
maintained. 
The fabric was predried at 100° C. So that it con 

tained a residual moisture of about 8% by weight, and 
subsequently heated for 4 minutes at 170° C. for con 
densation purposes. The fabric so finished had a pleasant 
full feel (hand), showed no damage in its tear strength 
and showed in the vertical flame-proof test according to 
DIN 53 906 (German Industrial Standards, equivalent to 
the “Framed Vertical Strip CCC-T-19 1 b Method 5902." 
cf. M. J. Koroskys, American Dyestuff Reporter, Mar. 24, 
1969, page 15 et seq., especially page 19, Col. 3) a burn 
ing length of 18.0 cm. These properties were maintained 
also after a washing of 15 minutes at 95°C. with a 0.2%- 
aqueous sodium carbonate solution. 

EXAMPLE 2 
When working as described in Example 1 but using 330 

g. of (N,N-dimethylol)-urethanomethyl phosphonic acid 
diethyl ester of the formula 

(CHO) P(O)CHOCON (CHOH)2 
Instead of the 250 g. of the monomethyl compound and 
adding to the impregnation bath 50 g. of 1,3-dimethylol 
4,5-dihydroxyimidazolidinone - 2 and 8 g. of magnesium 
chloride the so-obtained fabric showed after the condensa 
tion at 170° C. a burning length of 11.0 cm. only. The 
other properties of the fabric remained essentially un 
changed. After washing the fabric for 15 minutes at 95 C. 
with a 0.2% aqueous sodium carbonate solution the burn 
ing length was 10.5 cm. After a washing for 3 hours in a 
bath containing 5 g/l. of soap and 3 g/l. of Sodium car 
bonate in an open beaker at the boil the burning length 
was, likewise, 10.5 cm. 

EXAMPLE 3 
A cotton moleskin fabric (200 g/m.?) was padded at 

25° C. on a foulard with an aqueous solution containing 
250 g/l. of (N,N-dimethylol) - 1 - urethanoethyl-phos 
phonic acid dimethyl ester of the formula 

(CHO) P(O)CH (CH)OCON (CHOH)2 
50 g./I. of pentamethylolmelamine trimethyl ether and 
4 g/l. of ammonium chloride. The impregnated fabric 
was squeezed between rollers until the increase in weight, 
referred to dry fabric, was 80%. 
The padded fabric was dried at 100° C. until the mois 

ture content was about 8% and, subsequently, heated to 
effect condensation for 4 minutes to 170° C. The so-ob 
tained fabric showed a pleasant soft handle and was not 
impaired in respect to tear strength. The burning length 
according to DIN 53 906 was 8.0 cm. These properties 
were maintained after a washing for 15 minutes at 95 
C. with an 0.2% aqueous sodium carbonate solution. 
The (N,N-dimethylol)-1-urethanoethyl dimethyl phos 

phonate mentioned above was prepared as follows: 1 mol 
of 1-hydroxyethyl-1-phosphonic acid dimethyl ester of the 
formula 

(known from Houben-Weyl, Methoden der organischen 
Chemie, 4th Edition, vol. 12/1, page 478) was added 
dropwise at 0° C. to 2 moles of phosgene. After distilling 
off the hydrogen chloride and the surplus phosgene at 10 
to 2. C. the oily chloro-carbonic acid ester of the for 

a. 

(CHO)2P(O)CH(CH)-O-CO-Cl 
was obtained in 95% yield. 
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Analysis.--Calculated 16.9% Cl. Found 16.4% Cl. 
The chlorocarbonic acid ester was addded dropwise to the 
five-fold amount by volume of chloroform, in which 2 
mols of ammonia was bubbled in. The ammonium chlo 
ride formed as by-product was removed by filtration with 
suction and washed with chloroform for several times. 
From the combined chloroform filtrates the chloroform 
was distilled off in vacuo at about 40 C. There remained 
the urethane of the formula 

in 80% yield as a crystalline solid, melting point 98 C., 
after recrystallization from hot acetone 108 C. 
Analysis.-CHNOP (197): Calculated 30.5% C, 

6.0% H, 7.0% N, 15.7% P, 31.5% CHO. Found: 30.3% 
C, 6.1% H, 7.5% N, 15.6% P, 31.4% CHO. 

0.55 mol of the so-obtained urethane was dissolved in 
1.1 mol of 37% formaline at 50° C. while stirring and 
this temperature maintained for a further hour. The initial 
pH value of 4 was raised to 8.4 by means of 13 cc. of 
2 N NaOH and maintained at this value. 
There was found by means of alkaline iodine solution 

17.3% of HCHO (theoretically: 17.0%), with hydroxyl 
amine, however, only 4.3% of free HCHO was found. 
These values indicate that a mixture of at least 50 mol 
percent the dimethylol compound and of at most 50 mol 
percent of the monomethylol compound was present. 

EXAMPLE 4 

When impregnating a cotton moleskin fabric as de 
scribed in Example 3, but adding, furthermore, to the in 
pregnation bath 40 g/l. of 1,3-dimethylol-4,5-dihydroxy 
imidazolidinone-2 and 8 g/l. of magnesium chloride a 
flame-proof fabric was obtained the burning length of 
which was 8 cm., which was maintained after a washing at 
the boil with a bath containing 5 g/l. of soap and 3 g/l. 
of sodium carbonate for 3 hours. 

EXAMPLE 5 

When impregnating a cotton moleskin fabric as de 
scribed in Example 3, but using instead of the (N,N-di 
methylol)-1-urethanoethyl phosphonic acid dimethyl ester 
the same amount of (N,N-dimethylol)-1-urethanopropyl 
phosphonic acid diethyl ester of the formula 

substantially the same results were obtained as given in 
Example 3. 
The (N,N-dimethylol) - 1 - urethanopropyl-phosphonic 

acid dimethylester was obtained as follows: 1 - hydroxy 
propyl - 1 - phosphonic acid diethyl ester (known from 
Houben-Weyl, 4th Ed., vol. 12/1, p. 478) was reacted as 
described in Example 3 with phosgene, and, subsequently 
with ammonia to yield the urethane of the formula 

(melting point 80° C.) and reacting said urethane finally 
with 2 mols of formaline, 

O 
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We claim: 
1. In a process for flame proofing fibrous materials of 

cellulose, the improvement of which comprises impreg 
nating said material in an aqueous bath comprising a 
phosphonic acid ester of the formula 

R o, Cition 
ote -A-O-CO-N 

RO Y 

in which R and R' are lower alkyl, A is straight-chain or 
branched alkylene of 1 to 5 carbon atoms each and Y is 
hydrogen or CHOH, and heating said impregnated ma 
terial at a temperature from 80° C. to 200 C. 

2. The process as claimed in claim 1, wherein the im 
pregnated goods are predried at about 80 to 120° C., and 
finally subjected to a heating at a temperature up to 
200° C. 

3. The process as claimed in claim 1, wherein heating 
is at a temperature above about 110° C. and below 
200° C. 

4. The process as claimed in claim 1, wherein the heat 
ing is at a temperature from 130 C. to 180° C. 

5. The process as claimed in claim 1, wherein the im 
pregnating aqueous bath consists essentially of about 50 
to 400 g. per liter of the phosphonic acid ester. 

6. The process as claimed in claim 1, wherein the im 
pregnating bath additionally contains an aminoplast pre 
condensate. 

7. The process as claimed in claim 1, wherein the im 
pregnation bath additionally contains about 20 to 200 g. 
per liter of an aminoplast precondensate. 

8. The process as claimed in claim 1, wherein the im 
pregnated goods are squeezed to yield an increase in 
weight of about 60 to 100%, referred to dry goods. 

9. The process as claimed in claim 1, wherein the heat 
ing lasts from 1 to 10 minutes at a temperature from 
130 C, to 80 C. 
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