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... 3,884. 
top of RENDERING TEXT.ESAME 

: RETARIANT ANI) THE PROil: "I 
This is a division of application Ser No 9,785. 

filed Mar. it. '73. , S. 
. . . iii.1) of INVENTION 

is invention relates to it princess, for renklering 
retardant, normally flannible textiles stich is 

... gous man-made materials by the intimate association 
... ther with of i?lim retiriling amount of a composition, 
comprising a phosphorus containing N-hydroxymethyi, ". 

'akis(hydroxymethyl) phosphonitin. 
: 5 

BACKGROUNI) of THE INVENTION 
Many flane retarding agents and methods of applica 

live been developed in attempts to obtain lame. 
in textile materials. . . . . . 
it retardant textiles have heen produc 

metal oxides, within (ir in the textile fibers, by . 
e-precipitation of ferrit oxides ind a mix 

and stannig oxicle or hy successive 
distannic, oxicle or by 25 

tiniony trioxide and tita 
require plural treatment, 

ic silutions tire employed: 
ble textile degrallation. 

iterials it 
blem of nos oxide coatings on textile' 

uhsequent dyeing processes. 
- ve t the hunt of the finished. 

:Another process involves the use of a single 
ghath wherein a dispersion of a chlorinited 

arhon and finely divided antimony toxicle is pad 
digin the textile material. Near the textile combustion. . 
femperature, antimony oxide will react with hydrogen: 
chloride, generated by degradation of the chlorinited 
hydrocarhon, to forgn intimony oxychloride which acts 

!"' . . to suppress flame. This combination of a chlorinated 4() 
hydrocarbon and finely divided intimony oxide are not 
acceptable finishes for closely woven textiles as they 
deleteriously affect the hind of the finished product. A 

".. further process for imparting flame resistance to cellu 
ilosic materials is by the esterification of the cellulose 

diammonium hydrogen orthophosphate. Textile 
products so treated owever are subjected to metathe. ... 

action with eations iluring wishing, and must be 
:generated by reiteting the wash product with an am 

monium chiiride solution 
()B.J-CTs (): THE INV. NION 

is... the refire, it principal ohject of this invention to 
... provide time retariant textile materials conprising 45 

nirni.ily flimmable cellulosic, proteinicetius r anal 
gous man-mile materials 
: "Another inhject is to provide a process for testing nar. 
milly flammatile cellulisic. proteinicetus or analogous. 
in 11:Inside materials to runtler them line retirtlant. 

: A particular hject is to fi's is simpsition com. 
prising their milly flatini.hk' sellii si... proteinactis 
or filligits mail fide ratt fill.iihl in lifective line 
retiring init untific impositivisioniprising; his 
?hifits containing. N. hyali i v v iiii is mile 
tetrikistviri ivy.mctly liph shii in lil risk 

rther the it is tipi i ville i? process lar reinckiing 
illy liminallé cilial st: 

it it s 

if tuiti. i.it is i v iii, this 

..' . 

cellulosic niterials, proteinaceous millerials inclinik) (). 

5 

f) . . 
. 2 ". . . . 3. 

gous man-made mitterials flame retirilant by the inti 
mate amociation therewith of a composition compris: 
ing a phosphorus containing N-hydroxymethylamide 
and tetrakis(hythroxymethyl) phosphonium chloride, 

DESCRIPTION OF THE INVENTION 
in accordance with this invention, a process is pro 

villed for imparting flame retardancy to textile materi. 
als by incorporating into or on the textile material it 
lane retardant amount of a composition comprising 
one or more phosphorus containing N-hydroxymethyl 
amides and tetrakis(hydroxymethyl)-phosphonium 
chloride. Phosphorus containing N-hydroxymethylam 
ides useful in this invention include any compound.of 
the formula. . 

RCN 2 . . . 
R 

wherein R is independently selected from substituted 
or unsubstituted hydrocarbon provided at least one R 
his a phosphorus substituent thereon. Phosphorus con 
taining N-hydroxymethylamides encompassed hy this 
inyention include: . . . . 

. . . . . ." -P(OCH) 

". . . . C. Poc 32 
. 4. N. R 

. S-C)-2-Nico: 9. o . . . HoH - 
CH2-N-choch). H.N-2-ch-Pioch 3 2 's' "2 2, 32 

CHOH ... O 

. . . . . . . 
O . O . : O : O 

. . . . . . '...i...... ... . . (o)-2-Coch'), HOCNHC-NHCP(OC, 
chph . . 

o O 9 
Hoch NH-2-CH-CH-2-Nii-ch-Poch). 

.. : 
o . o. 

(Cho).ch.ch.2-NH CH-OH ra: " ":r" st'' 

wa. ho" C A Chip, clic 'chph 

. . . . . . 
ch, -CH-C-N-ch-Pocity, 

CHOH 
o o 

‘. . . . . . 
-(-)-ch-Pock, 

or choh 
o of 
th. O , 
P(CH.C. ca. Ni-chi Ot 
Icici's 2 3 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  



stile material, . . . . . . ...i 
erally only small amounts of THPC need be press. 

composition, in relation to the amount of 

..', 

- 0.10: act to increase the resin add-on of the phospho 

hydrolyet , " . 
accomplished by reacting a phosphorus containing 

: The synthesis of the 

din this invention are 
inth actice of this invention the tetrakis(hydrox 

rus containing N-hydroxymethyl amides, may be ap 
plied to the textile materials by conventional textile fin: 

... ishing techniques, such as by thermal induced pad cur 
-ing, so to incorporate into the textile a flame retardant. 

amount thereof. The compounds of this invention have 
yer the flame retardantagents of the prior 

rials of different chemical compositions, and they may 
be applied by a variety of methods. They may be ap 
plied to materials either-in-the fiber or fabric form to 
ive fame retarding materials with minimum detect 

changes in the quality or hand of the tex 
Gen. 

t 
pntaining N-hydroxymethylamide, to 
the cfficiency of the latter as a flame re 

tardant. Typically, mole ratios of THPC to phosphorus 
containing N-hydroxymethylamide from about 1:1 to 

and preferably from about 0.20:1 to about about 0.05: 

ruscontaining N-hydroxymethylamide which results in 
a greatly increased flame retarding efficiency thereof 

': and increased durability to laundering. The amount of 
flame retardant composition utilized in the process of 
this...invention, depends upon the type, weave, and 
weight of the textile and is measured by weight of flame 
retardant added thereto. Generally from about 5 to 
about 50% by weight of textile, of the flame retardant 
composition is added to the textile, from about 10% to 
about 30% being preferred. '... 

Cellulosic textile materials may be made flame retar 
... 'dant byway of a variety of methods. Typically, the cel 

... in hot was 
dried. . . 

lulose is immersed in an aqueous solution of the flame 
retardant composition of this invention. (20 to 70% by 
weight) and squeezed, using a two role padder at about 
60 lbs. persquare inch gauge pressure, to from about 
60 to about 120% wet weight pick-up, based upon the 

... weight of textile. The materials are thendried in a cir. 
culating airgiven at about 150 to about 450°F or pref. 
erably, from about 200 to about 275F for about to . 
'about 10 minutes to promote drying. The materials are: 

in a circulating air oven at about 250' to then cure 

phosphorus containing N. 
ethyl amides of the instant invention may be 

ymethyijphosphonium chloridefhee) and phospho 

they may be used on a variety of textile mate 

3,884,629 
... 4 

material applicant intends to embrace those textile ma: 

: amide with formaldehyde in a suitable solvent using 
... standard chemical peans. The phosphorus containing. 

v prepared by standard 
5 

10 

terials comprising the functional groups of proteins. 
such as the various animal wools, hairs and furs. Of spe cial interest is the applicability of fire retardant agents 
of the instant invention to analogous man made fiber", 
such as blends of cotton polyethylene terephthalate, in 
textile fabrics and fibers to provide a uniform, flame re 
tardant finish: . . . . . . . . . . 

it should be noted that it is within the scope of the 
present invention to incorporate such ingredients, as 
plasticizers, dyes, pigments, stabilizers, antioxidants, 

treated sample on a 

antistatic agents and the like to the novel flame retar 
dant composition. - - - - - - 

... in each of the examples the process steps were per 
5 formed as follows except where a specific method is 
otherwise indicated. Padding was accomplished by dip 
ping the sample in the requisite solution for about a 
second and immediately thereafter nipping the thus 

two role laboratory padder at 
about 60 pounds per square inch gauge pressure to a 
wet pickup of about 90%. Scouring was accomplished 
by subjecting the sample to one complete cycle of 
washing, rinsing and spin drying in a standard, auto 
matic, home-type washing machine utilizing 40 grams ... 
of “Tide" detergent. Tumble drying was done in a stan." 
dard, home-type, automatic, circulating-air, tumble 
dryer. Flammability testing was done in accordance 
with the American Association of Textile Chemists and 

30 

4) 

Colorists (AATCC) test method 34-1969, the standard 
vertical char method. Therein, 2% in. x 10 intest spec 
imens are exposed to a controlled burner flame under 
controlled conditions for a period of 3.0 seconds. The 
chared specimens are thereafter subjected to control 
tearing tests, using tabulated weights, and the average 
tear length is measured as representing the char length 
of the flame retardant treated fabric. In each of the ex 
amples, the indication of a char distance for the sample 
indicates self-extinguishment at that point. For com 
parison purposes the corresponding non-treated textile 
sample would be consumed. A Hooker Boil (HB) is 
done in a standard, center post, wringer washer fitted. 

.450°For preferably from about 300 to 370°F for about . 
: to fominutes to promote reaction. Drying and curing 
"may be completed in one step but a separate dry and 
cure is preferable. Thereafter the samples are washed 

er to remove residual unreacted material and 
the flame retardant agents of this invention may be 

applied to various textiles such as cellulosic materials, 
proteinaceous materials and blends of cellulosic, or pro: 
einaceous matcrials with polyethylene tercphthalate 

i. retain a cellulose hackbirie of at least one hydroxy sub 
stituent per repeating glucose unit By proteinaceous 

and analogous man made fibers. By cellulosic materis 
als, applicant intends to embrace cotton, rayon, paper. (5 
stegenerated cellulose and cellulose derivatives which 

with internal stcam coils. The sample to be treated is 
washed and agitated therein for 45 minutes in a solu 
tion containing.88 pounds of water, 100 grams of so 
dium carbonate, 100 grams of “Ivory' soap and 10 
grams of Tide detergent at a temperature of about 200 
to about 210. Fahrenheit. The washer is then drained, 
the sample squeezed through the wringer and again 
washed and agitated therein for 15 minutes in about.88 - 
pounds of water at about 40' to about 60F. . . 
The following examples are set forth for the purposes 

of illustration only and are not to be construed as limi. 
tation to the present invention except as set forth in the 

is appended claims. Resin 23 special used therein is a 
type of commercially availahle methylolated melamine. 

... All parts and percentages are by weight unless other. 
wise specificci. 

EXAMPLE I 
A sample of 5.0 ounce her square. yard of cotton 

sheeting, wiis inadded with a solution containing. (ht 
parts of Resin 23 special, Š() parts of 4 ?tatuckyus for 
main solution. 2) parts of Wnt N), its) and sh 
parts of water to a wet tick up of about 90% by weight 
of simile the thus treated sample was then dried at 
attout 25t" for 2 minutes and cut citativut 2 ft 

minutes in a circulating air inven the Nayle was 

  

  

  

    

    

  

  

  

  



then scoured for one complete wash cycle in a home. 
typewasher, and thereafter tumble dried. The treated 
sample when tested by AATCC methol 34-1969, was 
consumed. in a similar manner when simples of wool 
and 35% cotton polyethylene terephthalate are treated 

34-1969, the samples are consumed. 
EXAMPLE II . 

A sample of 5.0 ounce per square yard. of cotton 

a solution containing 100 parts of Resin 23 special, 50 
parts of 40% aqueous formalin solution, 20 parts of 
Zn(NO)6HO,-150 parts of water and 25 parts of 
method 34-1969: it is consumed. In a similar manner 

3,884,629 

5 parts of 80% 

by the same method and tested by AATCC method . . . . 

sheeting is treated, in accordance with. Example I, with 

. THPC. Upon subjecting the sample to AATCC test 

6. 
EXAMPLE v. 

A sample of 5.0 ounce per square yard of cotton 
sheeting was padded with a solution containing 200 

o o 
HochchenhcHOH co, cit; CNAC, 

.. to commercially known as Pyrovatex CP100 parts of 
Resin 23 special, 20 parts of Zn(NO3)6HO and 200 
parts of water to a wet pickup of about 90% by weight 
of sample and thereafter treated in the manner of Ex 
ample ill. The treated sample was found to have a resin 

15 add-on of about. 16.1% and then initially tested by 
AATCC method 34-1969 had a calculated char length 
of 5.9 inches. After one Hooker. Boil and tumble drying 
the AATC method 34-1969 tested sample had a calcu 
lated char length of 6.0 inches. After two or more 

20 Hooker boils and tumble drying the sample, was con 
sumed when tested by AATCC method 34-1969. 

EXAMPLE VI 
A sample of 5.0 ounce per square yard of cotton 

sheeting was treated in the same manner of Example IV 
...' with the exception that the solution additionally con 

. . . . . . . tained 25 parts of THPC in replacement of 25 parts of 
O O. . ... . . . . water. Resin add-on was about 27.3%, initial char 5.1 

". . . . . . . . . . . is . . .' ' inches, char after one HB was 5.0 inches and after two 
H.NCNH-CHP(OCH) . . . . . . . . 

when samples of wools and 35% cotton polyethylene 
terephthalate are treated by the same. method and 
tested by AATCC method 34-1969, the samples are 
consumed. . . . . . . . . . . . . . . . 

". . . .EXAMPLE III 
A. sample of 5.0 ounce per square yard of cotton 25 

sheeting was padded with a solution containing 200 
parts of . , 

30 additional HB's 4.1 inches. : : 
. . . . . . . EXAMPLE VII 

100 parts of Resin 23 Special, 50 parts of 40% aqueous A sample of 6.0 oz. per square yard wool was padded 
formalin solution. 20 parts of Zn(NO3)6HO and 150 with a solution containing 20 parts of 
parts of water to a wet pickup of about 90% by: weight 35 
of sample and thereafter treated in the manner of Ex 
ample. The treated sample was found to have a resin HOCHNHCNHCHP(OCH) 
add-on of about 11.3% and, when tested by AATCC 2 2 32 
method 34-1969 had a calculated char length of 5.9 to 
inches. The same was then subjected to one Hooker 
Boiland, after tumble drying, when tested by AATCC 

20 parts of resin 23 Special, 20 parts of aqueous 40% 
formalin solution, 5 parts of zinc nitrate hexahydrate, 

part of a non ionic 'wetting agent and 49 parts of 
. . . . water to a wet pickup of 98% by weight of sampie. The 

... . . EXAMPLE IV. . . . . 45 thus treated sample was then dried at about 240°F for 
A sample of 5.0 ounce r d of c about 2.5 minutes and cured at about 340°F for about ... "Pon per square yard of cotton 5 minutes in a circulating air oven. The sample was 

... sheeting was padded with a solution containing 200 thenwashed by hand in a water detergent mixture for 

... parts of about 5 minutes and pressed dry. The treated sample 
- i? a 50 was found to have a resin add-on of about 5.2% and, 

. . . 9. when tested by AATCC method 34-1969 had a calcu 
. . . . . incNHCP(OCH, lated char length of 7.8 inches. The sample was then 

. . . . . . . . . . 4. . . . . e. subjected to 5 washes in a standard home type auto 
natic washer with Tide detergent, and tumble dried. 
When tested by AATCC Method 34-1989 the thus 
treated sample was consumed. 

Method 34-1969 was consumed. 

100 parts of Resin 23 Special, 50 parts of 40% aqueous 
formalin solution. 20 parts of Zn(NO)6HO, 50 - 
arts of water and 25 parts of THPC to a wet pickup . . . . . 
f about 90% by weight of sample and thereafter EXAMPLE V 

treated in the mainer of Example it. The treated sam. "Founce per area was 
le was found to have a resin add-on of about 15.1%. 60 rates in the same manner as Example vil with the 

and when initially, tested by AATCC method 34-1969 exception that the solution additionally contained is 
had a calculated char length of 3.9 inches. After one REES tely yet s 
Hooker Rnil and it in his firwina the A A'Trr ..' ... a ' - nes, r Washings and drynys, thc . it B stable trying the AATCC method ch length tested as S R inches as, RRS 
4. 969 gsted sample had a calculated char length of Washings in dryings was 5,9.ithus . . . . . . . . 

5.7 inches. After two more Hooker Boils and tumble 65 r we was .", es 
3 drying the AATCC method 34. 1969 tested sample had EXAMP E X 

: calcul ted chur length of 29 inches. A 'sample t polyestetication is as nann at 4 
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ard was palded through a salution can 
f ...' ' 

inz, per squire 
taining 4th parts 

o o. . . . . 
. : 

Pa Av: - O 

co,rch; cNHC; H 

23 special, 6 parts of vinc nitrate hex 
of a nanionic wetting agent and 49 
wet pickup of 73% by weight of sam 

ple was then dried at about 
sand-cured at about 330F for 

ed, with Tide detergent, for one com: 
cle, in a standard home type automatic 
tumble dried. The treated sample was 

yearesin add-on of 3.4% and when tested 
Method 34-1969 had a calculated char, 

- inches. The samp 
one Hiker Boii and tumble dried. When tested by 
ATCC Method 34.1969 the sample was consumed. 

EXAMPLEX. 
35765 polyester cotton composition was treated in the 
same manner as Example IX with the exception that 
the solution additionally contained 10 parts of THPC. 

c. Resin add-on was 23.1% and initial char was 5.2 inches. 
After subjection to one Hooker boil the char length 
tested as 49 inches, and after 3 Hooker boils, 6.3 
inchcs. . . . . . . . . 

claim 

8 84,629 

culating air oven. The sample 

as then subjected to . 

of 4.1 ozlsquare yard cotton flannel of 

8 
mately mixing said textile materials with a flame retar 
lant amount of a composition comprising a phosphorus 
containing N-hydroxymethyl amide and tetrakis (hy. 
droxymethyl) phosphonium chloride. 
2. The process of claim wherein the mole ratio of 

N-hydroxymethyl amide to tetrakis (hydroxymethyl) 
phosphonium chloride is from about 1:1 to ahout 
:(),(S, . . . . . . . . . 

; 3. The process of claim 1 wherein said textile mate 
trial is cotton. 

4. The process of claim wherein said N 
... hydroxymethyl amide is . . . 

5 

O 
. 

5 HOCHNHCNHCP(OCH, 

5. The pocess of claim 
... hydroxymethyl amide is 

wherein said N 
26 ...' 

. O.. O 

CHCHCNHCHOH. (Cip, city 2 

25.6. The process of claim wherein said textile mate 
fial is wool. 

7. The process of claim i wherein said textile mate 
* ... rial is a blend of polyester and cotton. . . 

* 8. Flame retardant textile material comprising nor 
30 mally flammable textile material and a flame retardant 

amount of a composition comprising a phosphorus con 
- . . . . . . . . . . taining N-hydroxymethylamide and tetrakis (hydroxy 

d. A process for rendering normally flammable tex... methyl) phosphonium chloride. . 
le materials flame retardant which comprises inti. : . . . . . .''. 

". . . . . . . . . . . . . 35 

4() 

45. 

50 
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