2271787 FLAME RETARDANT AND WATER- RESI STANT TREATMENT OF FABRICS Thi s
invention relates to an inproved nethod of treating fabrics to inpart

fl ame-retardant and water-resistant properties thereto and to a fabric =~
treated thereby. A known process for the flanme-retardant treatnent of
fabrics including cellulosic (e.g. cotton) fibres consi | tion
of the fabric with an aqueous sol ution of a poly( hydro%ﬁro‘ ?g?zﬁoni um
compound, for exanple, a tetrakis (hydroxyorgano) phosphonium salt.
Al-ternatively, the poly (hydroxyorgano)lphosphoniunrponpound may conprise a
condensate with a nitrogen - containing conpound such as urea. Follow ng
|npregnat|on ‘the fabric is dried and then cured wi th ammoni a to. produce a
cured, L@ ekl SOd b h (s e Yy . E xed within the yﬁ
fibres i ; — =TT ' i sed to convert -
trival ent phosphorus to pentavalent phosphorus and the fabric is washed and
dried. Fabrics treated according to the aforesaid process and garnents made
fromsuch treated fabrics are sold under the Registered Trade Nar KPROBAN of
Al bri gAhig wvesbien irel akes towamdmerensd methed ofiatreatdngdiabries & igperior

nor e preghRR AR drddift aﬁaltwa%brzre&@m%rb?e#msl fRhReB2AAP oS8! £HbreB

I ncreases the efficiency of fixation he phosphoni um conpound within the
fibrestrestadodBerehyi-f or m di stribution of the phosphoni um conpound in the
system and | eads to inproved flame-retardant and increased water-resistant
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or terreuamgﬂea|ap&§ﬁmg&__ ydroxyorgano) phosphonium salt. A]ternat1ve1y, the
poly (hydroxyorgano) phosphonium compound may comprise a condensate with a
nitrogen - containing compound such as urea. Following impregnation, the
fabric is dried and then cured with ammonia to produce a cured,
water-insoluble polymer which is mechanically fixed within the fibres of the
fabric. After curing, the polymer is oxidised to convert trivalent
phosphorus to pentavalent phosphorus and the fabric is washed and dried.
Fabrics treated according to the aforesaid process and garments made from
such treated fabrics are sold under the Registered Trade Mark.PROBAN of
Albright & Wilson Limited.

We have now found that the addition of one or more protonated and
neutralized amines to the impregnation solution increases the efficiency
of fixation of the phosphonium compound within the fibres, improves uniform
distribution of the phosphonium compound in the system, and leads to

| improved flame-retardant and increased water-resistant properties.

Accordingly, the.present invention provides a method of treating fabrics to
jmpart flame-retardant and water-resistant properties thereto, said method
comprising impregnating the fabric with an aqueous solution including a
poly(hydroxyalkyl) phosphonium compound, in which there is added to the
impregnating solution one or more primary, secondary or tertiary aliphatic
amines having from 12 to 20 carbon atoms, said amines having been protonated
and neutralized prior to said addition.



am nes having from 12 to 20 carbon atons, said am nes having been
protonated and neutralized prior-to said addition. - 2 - The present

i nvention also provides a flane-retardant and water-resistant fabric
treated by the nethod described in the i medi at el y-precedi ng paragraph. The
concentration of protonated and neutraLi?eg amne in the inpregnating
solution is suitably in the range 0.05%to 3% by weight, preferably in the
range O, i@bto 1% by wei ght, especially about 0.3%by weight. In a preferred

enbodi miy gﬁegé}& Fﬁ\ﬁéﬁ%ﬁ‘&n 'aﬂ!@ r‘oQ'i‘dest 'aefmn@tpmtraslntaraﬂd wttewésa@éaw ne

consi sts_essSenti al oct a lami ne. I'n an alternative egpodi ment of
t e preskabrie nﬁf@ﬁt?%rb,y the "BFBQQ)HSﬁ@"dbﬁﬂd‘MGH? rWPﬁweiﬁTW@ce W% i ses a

m xture raﬁfmﬂary al i phatic am nes having from 16 to 18 carbon atons.
SU|tany, e pol y(hydroxyal kyl ) phosphoni um conpound is a tetrakis
(hydroxyalkyl) phosphoni um (herei nafter THP) conpound, for exanple a [ THP] +
salt. Theheagbmemtastionr of qﬁratmhtaddarmenemaia‘l mu antsy dnnthd dmpﬂ‘ﬁgnatm‘g%nt

i nvention.b ns_of weak anic acet
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oct adec ytamgen@. 15%c &o di%eby teighb) wespediald abagt nthg%bly aiangh‘lned in an

al ready-protonated and neutralized state. Alternatively, the am nes can
sinply be mxed with sufficient acetic acid to achieve protonation and

neut r al i i prefenved esbediment afedhefinesentadavention, the protonated and

N\ neutralized amine consists essentially of n-octadecylamine.

In an alternative embodiment of the present ihvention, the protonated and
neutralized amine comprises a mixture of primary aliphatic amines having:
from 16 to 18 carbon atoms.

Suitably, the poly(hydroxyalkyl) phosphonium compound is a tetrakis
(hydroxyalkyl) phosphonium (hereinafter THP) compound, for example a [THP]*
salt.

The amines are protonated and neutralized according to the present
invention by means of a weak organic acid, for example acetic acid. The
protonated and neutralized amine may therefore consist essentially of
octadecylamine acetate.

Suita51y, the amines may be obtained in an already-protonated and
neutralized state.

Alternatively, the amines can simply be mixed with sufficient acetic acid
to achieve protonation and neutralization and the so-treated amines added
to the impregnation solution.

The present invention will be illustrated, merely by way of example, as
follows:
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to the inpregnation solution. The present invention will be illustrated,
nmerely by way of exanple, as follows: - 3 - The follow ng fabrics were
treated in accordance with the present invention: Sanple Code A A
satin fabric conprising 60%cotton fibres and 40% pol yester fibres and
havi ng a wei ght of 280g/[err] Sanple Coge B Atwll fabric
conprising 60% cotton fibres and 40% pofyester fibres and having a wei ght
of 245g/[err] Sanple Code C Atwll fabric conprising 60% cotton
fibres and 40% pol yester fibres and having a weight of 315g/[err]. Sampl"
Code D A pl ai n-weave, pignent-printed fabric conprising 100% cotTon
fi br etheafid] Taning of abries giere ofreated)/ineacdordhrnce aith cthevpresentpinugndient wit h
an aqueous sol ution containing the foll ow ng percentages by wei ght of a
precondensate of tetrakis (hydroxynmethyl) phosphonium chloride and urea,

t oget3amplei Gadeph ot onatRsaig fiabni¢ Lomprts ing 6% cottanc Ebbresnavd with t he
present invention, thesgabbPyddtet 6 pPBOENAORAVINGCHIWRGRE Jf0 urea in the
condensate being 2:1 nolar:,A 42.25% by wei ght "B: 42725% by weight C 39%
by weight D 32.5% by mggjn% | - -

Sample Code B A twill fabric comprising 60% cotton fibres and

40% polyester fibres and having a weéight of _ ,
2459/m2' ' ' . - iuf
Sample Code C A twill fabric comprising 60% cotton fibres and

40% polyester fibres and having a weight of 315g/m2.

Sample Code D A plain-weave,'pigment-prinfed3fabric comprising

100% cotton fibres and having a weight of
2009/m2

The fabrics were impreghated with an aqueous solution containing the
following percentages by weight of a precpndensate of tetrakis .
(hydroxymethyl) phosphonium chioride and urea, together with protonated and
neutralized amines in accordance with the present. invention, the ratio of
the phosphonium chloride to urea in the condensate being 2:1 molar:

42.25% by weight
42.25% by weight
39% by weight
32.5% by weight

O OO @@ >
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The impregnated fabrics were squeezed to a wet pick-up in the following
ranges based upon the original weight of the fabric:

A: 80%
B: 80%
C: 80%
D: 90%



The inpregnated fabrics were squeezed to a wet pick-up in the foll ow ng
ranges based upon the original weight of the fabric: A 80%B: 80%C:
80% D:. 90% - 4 - The fabrics were then dried at [err] and kept overni ght
at anbi ent tenperature to achieve a noisture content in the range 4 to 8 %
preferably 5 to 8% The dried fabrics were cured with gaseous ammonia to
cure the precondensate within the fibres qL the fabrics, followed by

oxi dation with hydrogen peroxi de, washing "and dryi ng. TABLE | (bel ow) shows
the regults of testing for flanme-retardant properties according to DIN
66083 s-h: -. 5 - TABLE |, Sampl.e...oDLIection . AR

Afterfla fab'ﬂqueva'l‘% en dC'fH 9 ﬁf’eﬁ%ﬂ t‘i: &cgiepe overg}gl}teéngn{ngt@t time (sec)
(sec) temperatureséc)achieve a moist@necoatent in the wemge 4 to 8 %, preferably

0 0 7 15 0 0
195 3 ©° o8 7, 0 6
The dried fabrics were cured with gaseous ammonia to cure the precondensate
within the fibres of the fabrics, followed by oxidation with hydrogen
peroxide, washing and drying.
L TABLE I (below) shows the results of testing for flame-retardant properties

according to DIN 66083 s-b:

oo



15 0 0 75 3 0
0 5 15 0 0 weft |
0 0 7 15 0 0
87 3 0 0 8 15 0
0 75 3 0 5 - 0 7 15
0 0 75 B Y ° war p 3
0 JABLE I 0 20 15 0 0
110 3 0 0 13 15 0 -7y
0 103 3 5 0 70 15¥ef t
3 : ) —& +2—15— o~
0 s csea o 0 : ' . : . 5
0 Sample D1rgétf%n ?gn1t10332 3 Afterflame 4§terglow ~ Char L%ﬁﬁtﬁ
20 15 Code of test  time (sec) o  (sec) 16secdont i nued (mm) 6 -
TABLEL_-_cont.inued C warp 3 0 _ :
0 5
A warp 3 0 -0 7
15 0 0 125
3 0 0 6
15 0 0 75
3 0 0 5
15 0 0
weft 3 0 0 7
15 0 0 87
3 0 0 8
15 0 0 75
3 0 0 7
15 0 0 75
B warp 3 0 0 20
15 0 0 110
3 0 0 13
15 0 0 103
3 5 0 70
15 - - -
weft '3 0 0 12
15 0 0 95 .
3 0 0 15
15 0 0 82
3 0 0 20
15 0 0 103

Continued

L



15 0 . 0 : 112 3 0

0 5 15 0 0 88 3
0 0 5 15 0 0
100 weft 3 0 0 5 15
0 ' 0 86 3 0 0
5 15 0 0 98 3 0
0 . 5 15 0 -6 - 0 71
cont i nued - 7 - TABLE | - continued Sanpl e Direction I gnition
Afterfl ane Af t er gl ow Char Length Code . of test ti me(sec)
(sec) (sec) (nrm D war p 3
0 : - : 15 15 0 0
7g 3 IABLET - Ygntinued 0 . 10 15 0
0~ 70 3 0 0 10 15
0 0 75 3 0 0
10 15 ) ) 70 weft 3
0o - 0 15
c warp 3 0 0 5
15 0 0 112
: _ 3 0 0 5
A | 15 0 0 88
3 0 ] 5
15 0 0 100
weft 3 0 0 5
15 0 0 86
3 0 0 5
15 0 0 98
3 0 0 5
15 0 0 71

Qkx continued
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15 0 0 67 3 0

0 _ 7 15 0 0 < 74 3

0 0 ' 20 15 0 0

75 3 0 0 10 15 0

0 74 TABLE Il (bel ow) spoms the results of testing for
flame-retardant properties according o"NFG 07-184 and BS 6249. T - 8 -
TABLE || -------mmmmm-- BS 6249------- e Sanpl e Code NFP
07-1 nued Afterfl ane Aft er gl ow (danaged area) J
(chaﬁﬁﬁgﬁglﬁ)c°"t"“m (sec) (sec) cn® mm A el
war p 25 0 weft

26 50 0 0B war p

35 82 0 0 weft 31

62 0 0C warp 36

40 . ; st 3000 WES 33 o

o Sample D1ré?ﬁﬂon Ig"bﬁ;fﬂ A?terﬁggme Afterglow  Char 1Rfgth

0 Code of otesds t time(seg) (sec) 53(sec) (mmg

0 The results of deternination of phosphorus and nitrogen content of the

D warp

weft

15

15

15

15

15

15

15

15

O O O OO OO O

O O O O O O o O

O O O O O O O O

O O O OO0 O o ©

15
76
10
70
10
75
10
70

15
67

74
20
75
10
74

TABLE IT (below) shows the results of testing for flame-retardant
properties according to NFG 07-184 and BS 6249.

*y
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fabrics after 4Q washing cycles at [err] is shown in TABLE Il (bel ow).

- 9 - TABLE I'll additive after NH3 cure as finished
af.ter washing solid* (% P% N% P%

N% P% N% A: 0 (control) 3. 66 3.92 2. 87
2. 64 2.50 2.40 0.3 g 3. 61 3.96 - 3. 46
2.23 3.33 3.01 B: 0 (control) 3.69 4.08 . 3.15
2.97 2.82 2.60 0.3 3.68 4. 29 3.63
3.37 mg_g 24 2.89 C. 0 (control) 3.33 3. 40 3.09
2.75 . 89 2.51 0.3 3.42 3.98 3.33
3-14 3.12 2.87 D. 0 (control) 3.21 3.89 2.94
2.94 : 2 74 251 023 3 41 440 3. .31
3.428 3.00 2.84 * octadecyl am ne acetate T\ag v%t er-resi stance of
fabrics treated according to the present Thventiom" H#&rartined ana-T he

resul tssanslesbode i n TABPEQZ-\ghel OW TABLE |V Samfiterflame  Afterglow

Wat er-resi stance (cm water),Untr Zdhfalf h(contr(al I))

4 Treatnment w thout p¥%ﬂ"8ﬂ &ﬁ'eé CharTength) Sec/ g (cont‘fﬁc)l 1)
Treatment with protonatedc ne mm 16 The fabric used in
the foregoing tests was Sanple Code C (see_ above).

N A warp 25 50 0 0
- weft 26 50 0 0
B warp 35 82 0 0
weft 31 62 0 0
c warp 36 40 0 0
weft 33 50 0 1]
D warp 29 64 0 . 0

weft 24 53 0

(s

The results of determination of phosphorus and nitrogen content of the
fabrics after 40 washing cycles at 93°C is shown in TABLE III (below).

I



- 10 - In another exanple, the following fabrics were treat.ed in accordance
with the present invention: Sanple Code C (As herei nbefotre

descri bed). Sanple Code E Atwll fabric conprising 60% cotton
fibres and 40% pol yester fibres and having a wei ght of 240 g/ n2. The
fabrics were inpregnated with an aqueogs_sol ution containing the follow ng
percentaaes bi wei ght of a precondensate of tetrakis (hydroxynethyl)

phosph | oride and urea, together with protonated and neutralized
am nes in accordance with the present invention, the ratio of the W2
phosphoni um chloride to urea in the condensate being 2:1 nolar: C 40. 95%

by wei ght E 3/7.05% by welght The 1 npregnated fabrics were squeezed to a
wet piadditdven the folafbev Ng3raurges based wpofiitishedri gi nalafter glashivg t he
fabricgﬁﬁﬁ* 77% E: 99% The fabrics were then dried at [err] to _achieve a
fabric I'sture content of between 14-18% The dried fabrics were cured
with géBeous anmoni a P% the fd¥% owi ng mannd®®%s: C1:N%n one Phep C2: Nk two
stages,_one after the other El: In one step E2. In two stages, one after

the other This was followed by oxidation wth hydr%?en-peroxide, washi ng
3.92 2.87 2.64 2.50 2.

and drﬁ} rpg(control) 3.66 40
0.3 3.61 3.96 _ 3.46 2.23 3.33 3.0l
B: 0 (control) 3.69 4.08 3.15 2.97 2.82  2.60 i;}
0.3 3.68 4.29 3.63 - 3.37 = 3.24 2.89
C: 0 (control) 3.33 3.40 3.09 2.75 2.89 2.51
0.3 3.42 3.98 3.33 3.14 3.12 2.87
D: 0 (control) 3.21 3.89 2.94 2.94 2.74 2.51
0.3 3.41 4.40 3.31 3.28 3.00 2.84

* octadecylamine acetate

The water-resistance of fabrics treated according to the present invention _ "

was determined and the results are shown in TABLE IV below: N
TABLE IV
Sample Water-resistance
' (cm water)
Untreated fabric (control I) 4
Treatment without protonated amine _ 5

(control II)

Treatment with protonated amine 16

The fabric used in the foregoing tests was Sample Code C {see above).



Table V (bel ow) shows the results of testing for flanme-retardant properties
according to DIN 66083 s-b: TABLE V Sanpl e Direction [ gnition

Afterfl anme Afterglow Char |ength Code of test tinme

(sec) (sec) (m) (s ec) C1 war p 3

1 0 7 15 -10- 0 0 110
3 1 0 9 15 0 0

70 weft 3 0 0 5 15 0
0 N 70 3 0 0 5 15 0

g 15 In ano&?nér %%ample, t“‘@rfBHowing fabrégs yere treatgd 1in accordance Qn'Bh

5 15 the present invention: 0O 60 weft 3 1

0, 7 15 0 0 60 3 1
0: 515 - 0 0 55 E war p
3 Sample Code C fAs hereinbefore descriibed). 0 0

65 3 2 0 11

Sample Code E A twill fabric comprising 60% cotton fibres and 40%
' polyester fibres and having a weight of 240 g/mz.

(L The fabrics were impregnated with an aqueous solution containing the
‘ following percentages by weight of a precondensate of tetrakis
(hydroxymethyl) phosphonium chloride and urea, together with protonated and
neutralized amines in accordance with the present invention, the ratio of
the phosphonium chloride to urea in the condensate being 2:1 molar:

C: 40.95% by weight
E: 37.05% by weight

The impregnated fabrics were squeezed to a wet pick-up in the following
ranges based upon the original weight of the fabric:

C: T7%
N\ E:  99%

The fabrics were then dried at 120°C to achieve a fabric moisture content of
between 14-18%.

The dried fabrics were cured with gaseous ammonia in the following manners:
Cl: In one step

> C2: In two stages, one after the other
El: In one step

E2: In two stages, one after the other

This was foliowed by oxidation with hydrogen peroxide, washing and drying.

T



15 0 0 70 weft 3 1

0 11 15 0 0 65 3 ° 0
0 8 15 0 0 75 E2 war p
3 : 1 0 8 15 0 0
65 3 0 : 0 -11- 7 15 0 0
72 weft 3 0 0 5 15 0
0 Table V (b&loR) shows the tesults of testing for flame-retard@antSproperties O
0 according & DIN 66083 -s-babl e VI (bel ow) shows the results of testifg
for flane-retardant properties according to NFG 07-184. TABLE VI Sanple
Code Direction of test =~ JABLE Wamaged Area ([err]) Cl-
war p 21 weft : 23 &2 _
war p 2T weft ' 2 Et
war p Sample | Direction | Igpitjiomn | Afterflame | Afterglow JsChar length
Code of test time (sec) (sec) (mm)
(sec) '
Cl1 warp -3 1 0 7
15 0 0 110
3 1 0 9
15 0 0 70
weft 3 0 -0 5
15 0 0 70
3 0 0 5
15 0 0 75
c2 warp -3 0 0 - 5
15 0 0 65
3 1 0 5
15 0 0 60
weft -3 1 0 7
15 0 0 60
3 1 0 5
15 - 0 0 55
El warp 3 1 0 11
15 0 0 65
3 2 0 11
15 0 0 70
weft 3 1 0 11
15 0 0 65
-3 . 0 0 8
15 0 0 75
E2 warp 3 1 0 8
15 0 0 65
3 0 0 7
15 0 0 72
weft 3 0 0 5
15 0 0 70
3 1 0 8
15 0 0 85




E2 Coowarp 24 weft

22 The results of determinations of the phosphorus and ni trogen content of
the fabrics before and after 40 washing cycles at [err] with a detergent
cont ai ning 5% perborate is shown in Table VII (below). TABLE VII Sanple

After NH3 Cure As finished - 1¢frer washing Code P% No%
No% P% Noo C1 3.53 3.92 3. 47 3.23

3.28 .10 C2 3.52 4.42 3.53 3.39 3.53
3.43 El *‘Table VI (be¥ow)l showst tA8 results oF. Hdsting ﬁ>r4ﬂ ame-retdrd@ht prdpbtike3
3.98 Sadddrding to NRGE 88-184. 3. 70 3.85 .76 - 13 - In yet

anot her exanple the fabrics, coded C and E, were padded with the standard
m xture and dried at [err] to a fabric npoisture content of between 9-12%
The fabrics were cured with gaseous arfABRE¥I n a one step manner, foll owed
by heat currng at [err] The fabrrcs were then oxidised wth hydrogen

per oxi de, ¢ oves e v B Codes—mere—de ed as
C3 and E3 respect rSaml)e) Codte fabrr -'m emcd)tmte al so Dpmag dAtﬁiider t he
above conditions in large quantities in the plant (sanple d¢d V).
Cl warp 21
weft 23
(. C2 warp 21
b | weft 22
El warp 27
weft 25
E2 warp 24
: weft 22

The results of determinations of the phosphorus and nitrogen content of the
fabrics before and after 40 washrng cycles at 909C with a detergent
containing 5% perborate is shown in Table VII {below).

TABLE VII
Sample After NH3 Cure As finished After washing
Ao Code

i P% N% P% N% P% N%
cl 3.53 3.92 3.47 3.23 3.28 | 3.10
c2 3.52 4.42 3.53 3.39 3.53 | 3.43
El 4.01 4.68 3.66 3.44 3.65 | 3.59
E2 3.98 5.00 3.86 3.70 3.85 | 3.76




- 14 - Table VII1 shows the results of testing for flane-retardant
properties according to DIN 66083. TABLE VIII Sanpl e Direction [ gnition

Afterfl ane Afterglow Char | ength Code of test tinme

(sec) (sec) (m*r) (sec) C3 war p 3 0
0 5 15 -13- O 90 3 0
0 5 15 0 0 ' 95 weft

3 0 : 0 5 15 .0 0

o t anggh le the Tab deg C and £ dded’with the ; B
90 CIVII" yet an %‘ example t g fa rics, co @ an were padde with the f5
0 standard mixture and dned Bt01AC to a fabﬂlc moisture cont@nt of between 5
35 9-12%. Qhe 5fafg1cs were cur‘ad with gaseous T\%ma in a one gge% manner, 11
0 followed by tﬁaal‘.Scurmg at 1309C. The fabricslwere then oxidis&d wish warp

3 hydrogeq p%romde, fo]]oxgedoby washmg and5dr])§ng5 (Samp]é) Coﬂes were 0

70 3 0
-75 wefdesignated as €3 and E3 resmectwe]y) 0o 5
The fabric (coded C) was also treated under the above cond1t1ons in large
quantities in the p]ant (sample coded CM).
(



15 o . ' 0 70 3 0 0

5 15 0 0 98 - 15 - Table | X (bel ow)
shows the results of testing for flane-retardant properties according to
NFG 07-184. TABLE | X Sanpl e Code Direction of test Damaged
Area ([err]) CS warp i4 - 28 weft
26 CM vvarp 27 weft
25 E3 § . 27 weft
26 The Fjs t eter na of .p hor nd nitro cont e t of the
Fari cs dRpls VAd! @%&F% sapf PERETNY FO8 Elbe P trgie RPOBEGSS. TabLe
X ~Sanpl el ,ﬂ‘tngr As finished - After washi ng Code
N% P% P% N% C3 3.82 4.04
3.154 3.21 3. 31 2.91 C™M 3.53 3.57 3.24
2.88 3.07 2.69 E3 TMLE "A{I 3.73 3.62
3.43 3.18 Fabrics treated according to the present invention may suitably
consi st | sample | Direction | Ignition | Afterflame | Afterglow | Char length
Code of test time (sec) (sec) (mm)
(sec) :
c3 warp 3 0 0 5
; 15 0 0 90
A\t 3 0 0 5
15 0 0 95
weft 3 0 0 5
15 0 0 75
3 0 0 5
15 0 0 90
CM warp 3 1 0 5
15 0 0 110
3 0 0 5
15 0 0 76
weft 3 1 0 5
15 0 1 50
3 1 0 5
15 0 1 55
- E3 warp 3 0 0 5
e 15 0 0 70
3 0 0 5
15 0 0 75
weft 3 0 0 5
15 0 0 70
3 0 0 5
15 0 0 98




essentially of cellulosic fibres, e.g. cotton fibres. Alternatively, the
fabrics may conprise both cellulosic and non-cellulosic fibres, for exanple
pol yam de fibres, acrylic fibres, aram d fibres, polyester fibres or

pol ybenzi m dazole fibres. Suitably, the maxi mum content of non-cellulosic
fibres in such a fabric is 70% e.g.. jge.fabric may conprise 60% cotton
fibres and 40% pol yester fibres. A suitable weight range for the fabrics

t r eat etabdecPX dibelow )0 shoves TheSkadiul t§\otesti nPSerf Framb-Petidaht Opr#t%{-ﬁersl

- 16 -addordiny NFG 07A18%t hod of treating Tabrics to inpart
fl ame-retardant and water-resistant properties thereto, said nethod

conprising inpregnating the fabric TABLE Bh aqueous sol uti on including a :
pol y(hydroxyal kyl ) phosphoni um conpound, in which there is added to the

| npr egpating—sotutomone—or—more—prihary—secondary—or—tertrary—al i phatic

am nes| havi ng Seopielfode 20 car Birectionsf $astl ami ne@amw&@&eﬁen
protonpted and neutralized prior to said additieon. 2. et hod @ccording
to C afTm I, T Wiichrthe toncentratrton or - sard protonated. and neu ralized
amine |n said sol€&ion is in the rard‘gspo 05% t o 3% by wﬁ% : A net hod
accordjng to Claim2, in which the tentration of sai n1ne is}lin the
range P.1%to 1% wei ght. 4. A nethod according to %galmz orf{3, in

a2

whi ch { he concentration of said aniﬁg;ES-about 0. 3% by | ght .
E3 warp | | _ 27 _ {:}
_ weft o 26 -

The results of determination of phosphorus and n1trogen content of the
fabrics after 40 washing cycles at 93°9C 1s shown in Table X (below).

TABLE X
SagpIe After heat Cure As finished After washing
Code - :
P% N% P - N% P% N%
c3 3.82 | 4.04 3.54 3.21 3.31 | 2.91
CM 3.53 3.57 3.24 2.88 3.07 | 2.69
. . . 'u

E3 4.10 4.50 3.73 3.62 3.43 | 3.18
Fabrics treated according to the present invention may suitably consist
essentially of cellulosic fibres, e.g. cotton fibres.
Alternatively, the fabrics may comprise both cellulosic and non-cellulosic
fibres, for example polyamide fibres, acrylic fibres, aramid fibres,
polyester fibres or polybenzimidazole fibres. ¥
Suitably, the maximum content of non-cellulosic fibres in such a fabric is | %
70%, e.g. the fabric may compr1se 60% cotton fibres and 40% polyester g
fibres. _ o

A suitable weight range for the fabrics treated according to the present
invention is from 0.05 to 1.0 kg/m.



5. A nmet hod according to any one of Clains 1 to 4, in which said

protonated and neutralized am ne consists essentially of n-H Hﬂm’

6. A nmet hod according to any one of Clains 1 to 4, in whi "Im [n”"I
protonated and neutralized anine conprises a mixture of prinary ali phatsc s
am nes having from 16 to 18 carbon atorsl167- A net hod according to any
one of Clains 1 to 6, in which the pol y(hydroxyal kyl) phosphonlun1conpound
is at rakls (hydr oxyal kyl ) phosphoni um conpound. * L M S
* - 17 M8, A nmet hod according to Claim7, in which the tetrakls

(hydr oxyal kyl) phosphoni um conpound is a tetrakis (hydr oxynet hyl )
phosphoniumsalt. 9. A net hod according to any one of the preceding
clains, iGB.GhAIMS the anines are protonated and neutralized by means of a
weak organic acid. 10. A nethod according to Caim9, in which the acid is
acetic acid. 11. A nethod according to Caim 10, in which said protonated
and neutralized am ne consists essentially of octadecylam ne acetate. 12.

A net hod ¥or Armethoddff abédtdagtfabirlwﬁrﬂo fimpgare- f mer detardamt] andt er - r esi st ant

P by one of iR EsSHATERE ProBerttgF ity LASIE RG] Cohlifts ity hdBLfpeRGe
fabric treat ethd:))fahr’rceuhbhj anc aquedius gsalat aory mnbudjfngthdmﬂ)y(dWDW'ldw&)
14 D rabrl ComiREA A0 cibotha) i i tAed 15! fdde8"E the hpFagrdting! | y of
A solution one or more primary, secondary or tertiary aliphatic amines
having from 12 to 20 carbon atoms, said amines having been protonated

and neutralized prior to said addition.

2. A method according to Claim 1, in which the concentration of said
protonated and neutralized amine in said solution is in the range 0.05%
to 3% by weight.

3. A method according to Claim 2, in which the concentration of said amine
is in the range 0.1% to 1% by weight.

4. A method according to Claim 2 or 3, in which the concentration of said
amine is about 0.3% by weight.

5. A method according to any one of Claims 1 to 4, in which said
‘protonated and neutralized amine consists essentially of
n-octadecylamine.

- 6. A method according to any one of Claims 1 to 4, in which said
protonated and neutralized amine comprises a mixture of primary
aliphatic amines having from 16 to 18 carbon atoms.

7. A method according to any one of Claims 1 to 6, in which the
poly(hydroxyalkyl) phosphonium compound is a tetrakis (hydroxyalkyl)
phosphonium compound.



15. A fabric according to Caim1l4, said fabric cOnsiszﬁ§_€§§Entra++y—gi_
cotton fibres. 16. -A fabric according to Caim13, said i LSin
both cellulosic and non-cellulosic fibres. 17. A fabri c’ m’m”g]ﬁl&'mﬂfm

16, in which said non-cellulosic fibres are pol yam de fibrest ac

fibres,

aram d fibres, polyester fibresypr. pol ybenzi m dazole fibres. 18." A

fabric according to Caim11l6 or 17, in which the maxi num content of said
non-cellulosic fibres is 70% 19. A fabric according to Claim16, 17 or 18,

sai d fabri g mRANDd | ficosd fid¥t6 V1aam 7] Bhedh RAILHO YePPARES (RYdriokPaB1) 1\ A

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

A fabric according to Claim 16 or 17, in which the maximum content of

phosphonium compound is a tetrakis (hydroxymethyl) phosphonium salt.

A method according to any one of the preceding claims, in which thé”
amines are protonated and neutralized by means of a weak organic acid. "

A method according to Claim 9, in which the acid is acetic acid.

A method according to C]aim_lo, in which said protonated and _
neutralized amine consists essentially of octadecy]amine acetate. @;ﬁ

A method for treating fabrics to impart flame-retardant and
water-resistant properties thereto, substantially as hereinbefore

~ described with reference to any one of the Examples.

A flame-retardant and water-resistant fabric treated by a method
according to any one of the preceding claims.

A fabric according to Claim 13, said fabric consisting essentially of
cellulosic fibres.

A fabric according to Claim 14, said fabric consisting essentially of g
cotton fibres, &,ﬁ

‘A fabric according to Claim 13, said fabric comprising both cellulosic

and non-cellulosic fibres.

A fabric according to Claim 16, in which said non-cellulosic fibres are
polyamide fibres, acrylic fibres, aramid fibres, polyester fibres or
polybenzimidazole fibres.

5

sajd non-cellulosic fibres is 70%.

A fabric according to Claim 16, 17 or 18, said fabric comprising 60%
cotton fibres and 40% polyester fibres.



