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157 . ABSTRACT

Normally flammable. textile materials are rendered
flame retardent by the intimate association therewith
of a flame retarding amount of a composition compris-
ing-a phosphorus- containing N-hydroxymethyl amide

© and 'tgtrgkis(.hydroxymethyl) phosphonium chloride.
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JFhis » a dm\mn of .npplu..lunu \u No ‘W 785
‘Ilml,M.u 0, I‘)7’ : .

s 1. D OF IN\«'I NTION

_ls"'mwmmn relates’ to i process, for rcudunn;.

Jetardant, uurm.ﬂlw Mamaable tuhlu. such s

- Elhilonic miaterials, proteinaceous minteri als and .m.nln

“POuN: man- made nwaterialy by the intimate .muu.mun
" therewith of o' lame retarding Amount of i compusition

. L comprising, hosphoruy. contiining N- hydruxynulhyl

-"":.mmlc and; et -1\( hydrn\ynu.lhyl) phusphnnmm
thnrulc ‘

. BA( l\(nR()UNI) ()l IHl' INVE NII()N

Ny ﬂ.nm' rcl.urdmg. agents adrd methods of
have hu.n dcvc!npcd in .mcmpl\ to ob

1§

Si5

1v

.nppluw-
.nn TName

nu rgt.ml.ml 1 xuks hiive lncn pmdm.ul hy d
4 mul.ll u\udu wnhm or m :

mulc or hy SIILLL\\IVL' .

“' *""‘"'“ “‘f""' or hy mu.ntmn mdudc o )
- =PIOCH ) -
C":Q ( . 3)2 .
NH O 3
o . \C @ -C~NHCH_OH
o, e .. OCH,oH I
uhsc.quuu d)ulu. prm.usc.\' CH'E-N-C:H g(OCH ) N é’ 27 )
l,; the " himd of the luu\hud 3% 2 3y HaN- -NC”ZS(O_CHS).z
-]
y
- : o e
gmpumturc. antimony «mdc.. wnll rc.nu wnh h\dmbgn .. cn-ca P(OCM CH: ) HOC‘ 7] ﬂﬂc}NHCHz-'P(O'Cﬂa) 2
(.hl()l'ldt. Lcm.r.m.d by d..y.ul.llmn of the chlorinated’ 2. ) LA
‘ antimony oxychloride which m.!x CH20H T
his u)mhln ition of a thul‘ln-llt.d 4. e SRR
d m.l\ dlv:dul ‘mnmuny nxtdc are 'r]ml ‘ AT A o c“> .
: asithey  pocy NH-C-cH -CH_-C-NH-CH.= POCH);
lfﬁ.u the h.md of the hmshu.l pmduc.t" A 2 C"_‘z CHZ-C NH C’».z . 3)2
3 fuﬂh;r me s for imparting flame resistance to cellu- W
_:Zi_!uaicv‘»mauc_rial. i$ by the esterification of the celtulose 4 . e
-with diammonium “hydrogen ofthophosphate, Textile ° 2 o '
{ d*however are subjected to. métathe- (CH 0) Pc"ic"2c NH CH20N
‘;.ltlﬂn\ turing washing, and must be &
"rc),cncr.nul h} reicting the. wash Prmluu mlh an am:’ 5 o
monium chloride’ wluuun i . k
b OBJECTS OF THE INVl NTION 0 i CN oH
: (CH CH O) PCH2CH2C
Bis thc.n.lun.. a principal nh|ul of this lmcnlmn to . CH OH
Lo provide flame retardant teatile materialy comprising | <5 o
normally ﬂ.lmnmhlu dellulosic, [Wnlclll.uu'lh or amilo- VO
©EOUS Aan-oudlE materials o S
. “Anofher objectiy to provide a process for testing nor- (:"‘2"<:""c""',"c"2-P(ov':H )
m.nlly Nammable u:!lulusu. proteiniceous or .m.ﬂnpmm CHOM et C N
S annsmiide materiity 1o feider them flame retardant, ) . L . "
particular obgect i to devise  compomtion: com- - o 0
prising nermally’ ﬂ.nmn.chk u”llln\n. roteipaceotts
or sniffogous m.m e m.mn.;l.md an cnunu flame -C-N»CH MOCH )
" tetanding .mmum of o composatin’ uumpnsnm i phos Br: CH OH
phafous Comtatning. Nehvidioxsimethn ) amide. i P
mr.ukm Bvdroimetindi phosphoniam clitoride o .

A ;||ythc'r abyect is toproside o process Jor retnbé g

',nnrm.'"\ 23 mmmhk ulluluxu ]‘rll(\ln.l\u,ln\nl bl

3.8K4.629
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gous man-nade nialv.ti.tl'\'ﬂ.umc retardanit by the inti-
mitde iy tation thfLWllh of & mmpnsumn compris-
ing:u phosphorus containing N- hydruxymuthylamldc

' .uul tetrakisG hulm\)mulh)l) phusphnnmm <chloride.

~DESCRIPTION OF THE INVFNH()N

In accordunce widh this invention, a prm.us is pro-
ndul for lﬂlpdﬂll\}, fliume ru.lrdancy to textile materi-.
als by mu)rpur.:um. into or on the textile material a

flame rcl.:rd.mt amount; of 4-compos mn‘u)mprlsm;,

ong or-more phosphorus containing N-hydmxymc.lhyl'
amides “and. tetrukisghydroxymethyl)' sphosphonium
- chloride. Phosphnrus containing N-hydroxymethyl am-
ides uscful in this invention include any u)mpound of
the h)rmul.l B . .

0 CHOM)
L1}

RCN] - 2.
_.»R :
.3.

whu.n.m R is md:.pundx.ntly selected from substituted )
or unsubstituted: hydrocarbori provided at least one R

: has a phosphorus substituent thereon: Phusphorus con-
. mmm&, N- hydmxymuhyl amldu. wwmpassud by this

L " .
PICH, CH C~NH-Ci OH)
{ o 2C M'R 3




Thes

heé’ practlcé of this mventlo the

. * plied.to the textile materials:by conventional textile fin-
lshmg echmques such as by thermal inducéd pad cur:

.. ing, $0 to;incorporate into the’ textile a flame retardant: E
"amount thereof ‘The compounds of this. invention have . _
adVantages wer the flame retardant: agenls of the pnor.:: .

" art in that:they may be used on a variety of textile mate-
rials of" dlffcrent ‘chemical-compositions, ,md they may
be apphed by a variety of methods. They may be ap-
. _plied. 10
ive. ﬂamg etarding. materials with minimum detect:

,J.v

" about 0,05%
"~ . 0.10;} act10. incredse the resin ‘add-on of the phospho-
- Tus contammg N- hydroxymeth)l amide whxch results in
a- greatly ‘increased flame rctdrdmg efficiency thereof

ﬂame rétardant composmon utilized in the.process of

this -.invention, depends upon the type. weave and 35

weight of the textile and is measured by weight of flame
retardant added thereto. Gem.rally from about 5 to
about 50% by weight of textile, of the flame retardant
composmon is'added. to the textile; from about lO‘7r to
‘about, 30% being preferred.
: ( 'llulos:c textile materials may be made flame retar-
% ‘dant by-way of a variety ‘of methods. Typically, the cel-
lulose is:immersed-in an aqueous solution of the flame
retardant’ composmon -of this mventlon (20 to 70% by
welghl) and squeezed usmg ‘atwo. fole’ padder at about
60 Ibs.. -per:square. inch gauge: pressure, to from about
120% wet'weight pick-up, based upon the

- welgh! of- texulc “The materials are then:dried in a cir: -

. culating dirgven at about 150° to about 450°F or ‘pref-

_ -erably from about. 200° to about 275°F for ahout I'to"

. about 10, minutes to pmmou drymg The materials are:

(hz.n cured.m a circulating air oven at about 250° to-

'ot prefembl} from about 300° to 370°F for about.
: l 10" 10 'minutes to pmmole reaction. Drying and curing

may be cump!cted in one step but.a separate dry and”

cure is preferahlc Thereafter the sumples arc washed

".in hot water to remove rcsxdual unn,acted mah.nal and
dned

‘ applled to various textiles such as celulosic materials,
prmemaccnus m.ncnak and blends of cellulosic o, pros
T 1€ipacéous. materials’ “with polyethylene lercphthal.ﬂc

etaina cethiluse huckbonic of at least one hydroxy stib-

’ .Smucm pee rcm.mng plnum uni B\ pmu-m.nwmm

nthesxs of the phosphorus Lunmmmg N

hydroxym thyl nmldes of the instant invention, m.n) be -
accomphshed by . reacting:.a phospho:us com.unmg ;
amldf with formaldehyde in & suitable solvent using -
ard: cliemlcal means: The phmphorus containing |
. amides:used in this mvenuon -are prepdred by standard

telrakts(hydrox- _‘
ymethyl) phosphomum chlonde (THPC) and phospho--"
rus containing 'N- hydroxymethyl amides, may be ap-'

terials either in;the’ fiber or fabiric form to’

<

hanges in- the qual:ty or hand of the tex- . -

_tardant. Typlcally. mole ratlos of THPC to phosphoms'
contammg\,N hydroxymethyl, amide from-about 1:1 to"
‘1. and preferably from about 0.20:1 to-about

and increased- durability to laundcrmg The amount of

wn

“The ﬂamc rétardant agents nf this invéntion may be

‘and dnalngum man made fibers. By cellulasic materi:
als, applicant intends to embrace cotton, rayon, paper, -
: rcgcncr.ltul cellulose and céllulose derivatives whidh'

-~
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- m;\tcnal appl:cam mtcnds to embracc those lextlle ma—
" terials x.ompnsmg the furictional groups.of protems‘

such as the various animal wools, hairs and furs. Of spe-

- cial interest is'the apphcablhty of fire retardant agents

of the mstam invention to analogous man made fiber’,

“such as blends of cotton polyethylcne térephthalate, in -
__tektile fabrics and fibers to prm ide a unlform ﬂame re:
’ _(ardant finish:

It should be noted that xt is wnhm the scope -of the

“present: invention o incorporate_ such ingredients .as
- plastlcuers dyes, pigments, stabrluers, antinxidants,
. “antistatic agents and the like to the novel flame retar-
~ dant composition..

In'each of the: ex‘\mples the. process steps were per-
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

‘treated sample- on a two role Iaboramry padder- at

abaut 60 pounds per square inch gauge pressure to a
wet pickup of about 90%. Scourmg was accomplished

by, sub]ectmg the . sample to one complete “cycle - of.
'/ washing, rinsing and spin drying in a 'standard, duto--:‘-"
" . matic, home-type washing machine utlhzmg 40 grams -~ ..
of “Tide" detergent. Tumble drying was dont'in a stan="

dard, home-type, automatic, circalating-air, tumble
dryer. Flammability testing was done in“accordance

thh the American Aseocmuon of Texule Chemlsts and’

Colorists (AATCC) test method 34-1969, the standard

) vertical char method. Therein, 2% in. X 10'intest spec-

imens are expou.d to a controlled burner ﬂame under

controlled conditions for a period of 3.0 seconds The :

chared’ spccnmem -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, thé indication of a char distance for the sample
_indicates sulf.u\mngmshmem -at that point. For com-
- parison purposes the corrésponding non-treated textile

sample would be consumed. A Hooker Boil (HB) is -

) _done in.a standard, center post, wringer washer fitted ..
with internal stcam coils. The sample to be treated 1s
‘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” $oap and 10
grams of Tide detergent ata temperature. of about 200°

. 1o about 210°Fahrenheit. ‘The washer is then drained.

the sample squeczed through the’ wrmger and again
washed and agitated therein for 15 minutes in. abou! 88 -

’ pounds of water at about 140° 1o about 160°F, -

The following examples are set forth for the purpo_ses
of illustration only and are not to be construed as limi-
tation to the present invention except as set forth in the

<“appended claims. Resin 23 ‘special used therein is a

type'of commercially available methylolated melamine.

. All parts and percentages are by weight uniess other-
‘wise specified. © . :

§-'.XAMPLE. i

A sample of 5.0 ounce per. square. yard of cotton

sheeting, was padded with a solution umt‘umn;. LU
_parts of Resin 23 special, SO parts of 40% aqueaus for
malin solution. 20 parts of ZoiNOL6H0 and 180
parts of wader 1o a wet pick up ol about 9065 by weaight
of sumple: The this treated sample was then drfed . at
about 2507 for 2 panutes and cuted at about 320°F fn
S ominutes inoa circolitng i oven The s .mww. ‘as
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. T8 g
then scoured for one complete wash cycle in a-home.
. type.washer_and thereafier tumble dried. The treated
sample when. tested by AATCC methol 34:1969, wis
consumed. ln a similar manner when sumples ‘of wool
-and 35% cotton polyethylene terephthalate are treated

34. 1969 the samples are consumed

XAMPLE ] .
A sample of 5 0 ounce per square yard, of cotton

a solugion contammg 100 parts of Resin 23 special, 50
+parts ‘of 40% aqueous; formalm solutlon. 20 parts of.
Zn(NOa),.ﬁH,O 150, parts of water and 25 parts of

method 34:1969:.it"is'consumed. In a snmllar manner
terephthalate .are” treated by the same: method and

consumed

sheetmg ‘was pddded with a solutlon contdlmng 200
parts of ’ L

-9 o.
. ‘HzNCNH-ﬁﬂzl’(OCHa)il .

formalin solutron 20 parts of Zn( N03)2.6H20 and’150

of sample and thereafter treated in the manner of Ex-
.ample I. The treated sumple ‘was found 10 have 4 resin
" add-on of’ about 11.3% and, when tested by AATCC
method 34-1969 had a calculated char. length of 5.9
““inchés. Theé same was: then subjected to one Hooker
-Boil and, after tumble drying, when tested by AATCC
Method 34-1969 ‘was consumcd

EXAMPLE v’

3 sheetmg ‘was padded with a solutton contammg 200
parts of '

'~‘»o "o

] HzNC NHCH P(OCH ) )

C 100 pdrts of Rcsm 23 Specml 50 parts of 40% dqueous
' l'ormalm solutton. 20 parts of Zn(NOJ),.(xH,O 150
arts.of w.xter and 25 parts of THPC 10 a wet pickup
“of about. 90% by welght ol‘ sample “and thereafter
treated in the mannierof Exumplu . The treated sam-
ple was, found to have u’ resin: add-on’ of about 15, 1%
“and’ wht.n rmtlully\ tested by, AATCC method 34-1969
had'a cdlculated char leéngth of 3.9 inches. Al‘tcr one
. Hioker ‘Boil| and Aumble drying the. AATCC methad
"34. l‘)b‘)lestul s.rmplc had-a cale ul.ltul chitr length of
. 8.7 e Aftér two more Hooker ‘Buoils and: timble
5odrying thc AATCC mcthml 34.1969 tested samplu had
“ t..llcul ed ch.xf Tength of 7 9 inches.

-sheeting is-tredted, in-accordance with. Example I, with

wheén’samples of ool and 35% cotton’ polyethylene :

A samplé of 5.0 ‘ounce per square yard of cotton

100 pdrts of Resm 23 Specldl 50 pdrts of 40% aqueous"

parts of water to a wet plckup of about 90% by: wewght;

3
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THPC. “Upon’ subjectmg the: sample to AATCC. test

. p.ms of 80%
by the same method and tested-by AATCC imethod - :

6 :
EXAMPLE v

TA sample of 5. 0 ounce per square yard of cotton
sheeting was padded wrth a solution contammg 200

Ku'o)‘pcuzcu-'éuncu oH .

commermally known as Pyrovatex CP 100, parts of

*Resin 23 special, 20 parts.of Zn( NOa)g.GH,O and 200 .
parts of water to a wet plckup of about 90% by weight :
of sample and thereafter treated in the manner of Ex- -

ample 1. The treated sample was found to have a resin
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-

“tested by AATCC method 34 1969 the samples dre: 20

lated char length of 6.0 inches. After. two or more
Hooker boils aiid tumble drymg 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 solutlon additionally con-
" tained 25 parts of THPC in repldcement of 25 parts of
" . water. Resin’ add-on was about 27.3%, initial char §.1

- 30

40

. mches, char after one HB was 5.0 mches and after two

addmonal HB's 4.1 mches

o EXAMPLE vii ‘
A sample of 6.0 oz per square yard wool was padded
with a solution containing 20 paits of
| e . 9
HOCH NHCNHCH P(OCH, )

20 parts of resin 23 Specnal 20 parts of aqueous 40% .
formalin solution, § 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,

o as
‘A sample of.5.0 ounce per square yard' of cotton .

thus treated sample was! ‘then dried at about 240°F for
.about 2.5 minutes and cured at about 340°F for about -
5 ‘minutes.in a crrculatmg air oven. The sample was

‘thén ‘washed by hiand in a water detergent mixture for

_ about §' minutes and prcssed dry. The treated sample

<

was found to have a resin add-on of about 5.2% and.
‘when tested: by AATCC method 34-1969 had a calcu-'
lated char ength of 7.8 inches. The sample was then

-subjected to § . washes in' a. stdndard home type auto-

. matic washer. with Tide detergent. and tumble dried.

60

»Wht.n tested by AATCC . Method 34-19%9 the thus -

treated sample was consumeéd.

EXAMPLE VIl
A samplc of 6.0 ounce per square: yard wool was,

treated in the 'same manner as EXample VI with the

exception that the solution additionally- comained $
parts of THPC. Resin add-on was 7.9% and initial char

: .Icngth 3R inches. After § \\.xslnnp and dryings, the

“ehar length tested as § R ipches whd after 1§ «ddnmxml

w.lshmys and dryings was 5.9, \mlu\

P)\AMP! B l\

A 'mmplo: ot pnlu ster! mttuu (3% M\ ll el ot 4
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- - f"' per squure ).ltd Wias pacld!.d lhruug.h a wlulmn con- »m.uz.ly mmm. suid lcxtllt. mutcrials with'a flame retars
: ~‘4"““l~ au p.m -  dant ambunt of a u)mpn\mun COMPrININg o phusphul‘us
. ‘ S - containing N-hydroxymethyl amide and tetrakis (hy-

0 o - .. . droxymethyly phosphonium chloride.
CH.O).,PCHCH-CNHCHOH - s .2, The process.of claim | whercin the mole ratio of
3 2-' 27202 ; . N-hydroxymethyl .mudc " tetrakis Chydroxymethyl)
PR T - phosphoniumy chlnrldc ls Sfrom about 1 I to about
27 :c.u.xl 6 parts of zine niteate hex- © 1:0.05,
of 4 numomc: wetting agent and 49 - 3 The process of Ll.um 1 wherein said tcxtlle mate-

73% by weight Of sum-
v. then dru.d at abuul

lu rial is cotton, .

ru- 4 The prou.\s of claim 1. whercm s.nd N-
" '.hydmxymt.lhyl amide is ’

, . o o
- . "o "
[ lv.. i a stand.ml humc lypc automatic 15 HOCH, NMCNHCHQP(OCHS)z-

lumble dru.d Thc. trcau.d samplc was’ o » 2»

.“alculau.d char: © . 8. The ‘pocess: of Llanm 1- wherun said N- '
then subjected to 3'-hydroxymcthyl dmldc is'-
‘When tested by 25 . -

4= 969 the. ample was consumcd -9 Q .
CHCNHCH _OH. -
(c,g‘i;’o)zpcvn2 X 2

o 35765 polyutu wtlon (.nmposmon was trc.m.d in thc.,-'fz,i;' : 6 The pmccss of claim 1 wherein said textile mate-
" same manner as:Example IX with the excéption: that ;'rml is wool.®

the sohition’ .xddmonally wnlamed 10 parts of THPC. . - 7. The process of claim 1 whercm said. uxuh. mate-
- Résin udd-on was 23.1% and initial char was 5.2 inches. . - ;:fialis a blend of polyester and cotton. :
After subjectlon to one: Hooker boil the” char length " 8. Flame returdant textile material comprising nor-

tem.d’ as 4.

9 inches, and:- after 3 Hooker boxls. 6.3 30 mally flammable texule mdu.rul and a flame retardant
N L e amount of a composition comprising a phosphorus con-

| e - tdining N-hydroxymethyl umide and telmkls ( hydroxy-
‘,for rcndumg norm.:ll Y_ﬂ.lmmahlc lcx-"}". - methyl) phoxphomum chloride.
. le mdten s flame’ retarddnt ch compnses mu-. * e o @

e 38 B

- 40
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