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SOLVENT DYEING 0R SOLVENT 
CREASEPROOFING WITH STEAM AND SOLVENT 

VAPOR DRYING ' 

This invention relates to the application of ?nishing 
agents, and mare‘ particularly to the application of ?ni 
ishing agents which impart speci?c properties, for ex 
ample crease-resistance, water-repellency and/or resis 
tance to soiling to substrates such as textile materials, 
paper or plastics. 

In limited Kingdsm Pit; speci?satimtl‘?é--lll75,2Q§ 
there is described andicl'aimed’a process for thenappli 
cation of a ?nishing agent to a substrate which com 
prises treating the substrate with a solution, or a dis 
persion, or an emulsion of the ?nishing agent in an or 
ganic solvent and then treating the substrate with 
steam for a time sufficient to remove a major propor 
tionof the organic solvent. } 

lnsaid United Kingdom Patent Speci?cation there is 
described also, following the operation of removing 
the solvent from the treated materials, a further step in 
which the ?nishing agent is ?xed to the substrate by 
means of heating at a higher temperature than that at 
tained in the steam treatment zone, for example by 
means of conventional heating equipment such as dry 
ing cylinders, a baking oven (i.e., hot-air at about 140° 
to 160° C) or a stenter. 
We have now found that good, and in some cases im 

proved, results are obtained in the process described 
and claimed in United Kingdom Pat. speci?cation No. 
1,175,208 if the step to which the treated material is 
subjected to ?x the ?nishing agent to the substrate 
comprises subjecting the treated material to a treat 
ment with the vapour of an organic solvent or with su 
perheated steam. 
According to the present invention, therefore, we 

provide a process for the application of a ?nishing 
agent to a substrate which comprises‘treating the sub 
stratewith a solution, or a dispersion, or an emulsion 
of the ?nishing agent in an organic solvent and then 
treating the substrate with steam to remove a major 
portion of the organic solvent, and subsequently ?nally 
treating the substrate with superheated steam or with 
the vapour of an organic solvent. The temperature of 
the ‘superheated solvent vapour should be equal to or 
greater than the boiling point of said solvent. 

After removal of a major proportion and preferably 
substantially all of ‘the organic solvent used to apply 
the ?nishing agent to the substrate, the substrate is 
treated with solvent vapour or with super-heated 
steam. In the above case where superheated steam is 
employed this will usually be at a temperature which 
is at least 120° C and may be, for example, up to 200° 
C; we‘ prefer to employ the steam at a temperature of 
about 130° to 160° C for most practical purposes. The 
superheated steam may be heated to the desired high 
temperature prior to its entry into the treatment vessel 
orit may be heated within the vessel, for example by 
means of electric heaters or infra~red heaters located 
within the vessel, which normally will‘ be lagged to 
minimise heat losses therefrom. Any traces of solvent 
present in the substrate on entry into the high tempera 
ture‘steaming vessel will be removed in the vessel and 
provision may bemade forrecoverin'g the resulting sol 
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2 
vent vapours in conventional manner, for example 
condensation. 

In the case where the vapour of an organic solvent is 
employed, this may be employed at or just above the 
boiling point of the solvent, although provision usually 
will be made for superheating the solvent vapour, as 
hereinbefore described in respect of superheated 
steam. Solvent vapour from the treatment vessel can be 

by 

recovered in conventional manner. Normally the sol 
vent employed in vapour form for heating the textile 
material will be the same as the solvent in which the 
?nishing agent was applied to the textile material. 
The treatment with superheated steam or solvent va 

pour normally will be from _30 seconds to 5 minutes. 
The ?nishing agents which may be employed in the 

process and the substrates to which they may be ap 
plied are described in detail in United Kingdom Pat.‘ 
speci?cation No. 1,175,208 in which also are de 
scribed in detail suitable techniques and conditions for 
applying the ?nishing agents to the substrate and for 
removing the organic solvent by treatment of the sub~ 
strate with steam. 
The steam used to remove the solvent after applica 

tion of the ?nishing agent may contain a proportion of 
water and we have found that steam at a pressure of 
from 10 to 30 and preferably between 14 and 16 
lbs/square inch absolute in equilibrium with liquid 
water may conveniently be used. The temperature dur 
ing this treatment with steam should be above the boil 
ing point of the organic solvent or of any azeotrope 
formed by the solvent and water, and normally will be 
from 95° to 100° C. 

Clearly the choice of the organic solvent used to 
apply the ?nishing agent depends upon the nature of 
the ?nishing agent to be applied,‘ but there are several 
other important considerations; for example it is nec 
essary to employ a solvent that does not have any dele 
terious effect on the textile material or on associated 
chemical entities such as dyestuffs. Furthermore it is 
highly desirable that the solvent should be non 
?ammable and suf?ciently volatile to be capable of 
being removed rapidly from the textile material. We 
have found that halogenated (particularly chlorinated) 
hydrocarbon solvents, for example halogenated ali 
phatic hydrocarbon solvents such as trichloroethylene, 
iperchloroethylene, 1 ,1,l-tr1chloroethane, methylene 
chloride, 1,1,2-trichloro-1,2,2-tri?uoroethane or mix 
tures thereof may be employed successfully in our pro 
cess in the application of ?nishing agents to textile 
.mateials. Such ?nishing agents include agents impart 
ing crease-resistance, shrink-resistance or antistatic 
properties to the textile material, agents imparting wa 
ter‘, dirt-, oil- or stain-repellency to the textile mate 
rial, dyestuffs and fluorescent brighteners. 
We have found that the steam treatment time for re 

moval of the solvent is dependent on the type of mate 
rial to be treated, on the steam temperature and pres— 
sure, on the boiling point of the solvent or of the azeo 
trope of the solvent and water and on the rate of flow 
of steam over the material, but that in general a treat 
ment time of from about 2 to 30 seconds is sufficient 
to remove substantially all (e.g. more than 97 percent 
57 weight) of the solvent from the treated materials. 
The ?nishing agent may be applied to the textile ma 

terial by any conventional means, e.g. impregnating, 
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doctoring, licking, immersion or vspraying, andwthe 
steam also may be applied to the textile material in 
known manner, for example by the method more fully 
described in UK. Pat. speci?cation No. 916,338, pref 
erably with the modi?cation that the liquid inlet seal to 
the steam chamber is replaced by a dry seal. Prefera 

bly, a method and an apparatus may be used in which 
the fabric is removed from the steam chamber directly 
into the atmosphere through a dry seal, as is more fully 
described in UK. Pat. speci?cation No. 1,170,783. If 
desired circulation of the steam in the treatment vessel 
may be assisted by conventional means, e.g. fans, 
pumps or suction slots. 
The process may with advantage be carried out in 

such a way that the solvent is recovered for re-use after 
its removal from the textile material. Recovery may be 
by any conventional method, for example by conden 
sation of the vapours in a condenser positioned inside 
or outside the ?ash-off vessel, the condensate being 
passed to a water separator for removal of any water 
from the liquid solvent. In this way loss of solvent va 
pour to the atmosphere can be substantially obviated 
and the resulting liquid solvent may be re-used. 
Treatment of the textile material with steam to re 

move solvent therefrom and then with superheated 
steam or solvent vapour can be carried out in separate 
treatment vessels or alternatively there may be em 
ployed a single treatment vessel in which is provided 
a baffle de?ning a chamber for the treatment with 
steam to remove solvent from the textile material and 
a chamber for the treatment with superheated steam 
or solvent vapour. Preferably a slight flow of steam or 
solvent vapour is created from the high temperature 
chamber to the low temperature chamber. 

Particular uses of the invention in which ?nishing 
agents are applied to textile materials include the fol 
lowing: ' 

a. A process for treatment of textile materials, espe 
cially materials made wholly or in part of cellulosic 
?bres, by applying thereto a crease-resist resin, 
particularly crease-resist resins as described in de 
tail in U.K. Pat. speci?cation No. 1,204,163, for 
example methylated dimethoxy urea resins; these 
resins may be used togehter with other ?nishing 
agents. 

b. A process for the shrink-proo?ng of wool by apply 
ing thereto a terpolymer of ethylene, vinyl acetate 
and methacryloyl chloride. 

c. A process for treatment of a substrate by applying 
thereto a highly ?uorinated organic compound ca 
pable of imparting water-, oil-, dirt- or stain 
repellency to the substrate. 

(1. A process for treatment of a substrate by applying 
thereto a silicone capable of imparting water~ 

repellency to the substrate. 
e. A process for the treatment of textile materials to 

confer water-repellency thereon by applying 
thereto a methylolamide of a fatty acid containing 
at least 14 carbon atoms in the molecule, the said 
methylolamide cotnaining less than 4.0 percent 
and preferably less than 2.0 percent by weight of 
free fatty acids, together with an acid or acid 
generating substance as catalyst. 

f. A process for the treatment of textile materials 
composed wholly or in part of synthetic polymeric 
material by applying thereto a ?uorescent bright 
ening agent of the formula: 
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2% 
N N 

1.1.1.. 
wherein A represents a polycyclic aromatic group 
containing at least three condensed rings, R1 
represents a chloro, substituted amino, alkoxy, 
substituted alkoxy, aryloxy, alkylthio or sub 
stituted alkylthio group, and R2 represents a 
substituted amino, alkoxy, substituted alkoxy, 
alkylthio or substituted alkylthio group. 

g. A process for the surfacelmodifying ofshapedartil ' 
cles composed at least in part of a synthetic, essen 
tially linear crystallisable polyester material by ap 
plying to the surface of the shaped article a crystal 
lisable polymeric compound which contains within 
a single molecule suf?cient repeat units identical 
with those forming the crystallisable portions of 
the polyester to confer crystallisability on the com 
pound, and at least one active group as hereinafter 
de?ned serving to modify the surface of the shaped 
article. 

The substrate to be treated by the process of the in- . 
vention may be a shaped article of any suitable form 
or structure and may be made of any suitable material, 
for example plastic or paper. However our invention 
?nds its main application in the treatment of textile 
materials, and in particular textile materials which 
have not been made up into garments, for example 
?bres, piece goods and other unmade-up textile mate 
rials in the woven, knitted, felted or yarn forms. It is 
in relation to the treatment of textile materials, there 
fore, that our invention is particularly described. Our 
invention may be used with particular advantage in the 
treatment of textile materials to impart crease 
resistance and minimum-care properties thereto. 
We have found, surprisingly, that textile materials 

containing cellulosic ?bres treated with crease-resist 
resins by the process of the invention have a better bal 
ance of properties, for example wet-crease recovery, 
tensile strength and abrasion resistance, than textile 
materials treated similarly but employing hot-air in 
stead of superheated steam or solvent vapour in the 
resin ?xation step. Moreover, good dry-crease recov 
ery is retained. 
The invention is illustrated but in no way limited by ' 

the following Examples in which all “parts” are parts 
by weight: 

EXAMPLES l to 6 '“ 

Five parts of a methylated dimethoxy ethylene urea 
resin and 1.5 parts of MgCl2-6l-l2O (as a dispersion in 
10 parts of trichloroethylene) were added to 85 parts 
of trichloroethylene. A mercerised cotton poplin fab- ' 
ric was impregnated with the mixture. The impreg 
nated fabric was then squeezed (pad mangle) such that 
the amount of the mixture remaining in the fabric was 
80 percent by weight based on the dry weight of the 

fabric. The fabric was then treated as follows: 
Example 1 - A sample of fabric was steamed for 30 
seconds in steam at about 100° C to remove sub 
stantially all the trichloroethylene, and was then 
heated to 155° C for three minutes in superheated 
steam. 

Example 2 —— A sample of fabric was heated in a hot 
air oven at about 100° C for 45 seconds to remove 
substantially all the trichloroethylene, and was 



S 
then heated to 155° C for 3 minutes in superheated 
steam. 

Example 3 -- A sample of the fabric was steamed for 
30 seconds at about 100° C and was then im 
mersed for 3 minutes in trichloroethylene vapour 
at about 87° C. 

Example 4 - A sample of the fabric was heated in 
a hot-air oven at about 100° C for 45 seconds, and 
was then immersed for 3 minutes in trichloroeth 
ylene vapour at 87° C. 

Example 5 —- A mixture was prepared as described 
above but using ?ve parts of an alkoxylated propy 
lene urea resin instead of the methylated dimeth 
oxy ethylene urea resin. The fabric was squeezed 
to 8.0 percent pick-up. The fabric was steamed for 
30 seconds at about 100° C, and was then im 
mersed for 3 minutes in perchloroethylene vapour 
at 122° C. 

Example 6 ~ For purposes of comparison a sample 
of the fabric was steamed for 30 seconds at about 
100° C and was then heated in a hot-air oven at 
155° C for 3 minutes. 

In each example the following properties of the ?nal 
treated fabric were determined: 
Dry-crease recovery angle (warp and weft) - D.C.R. 
Wet-crease ‘recovery "angle" 7‘ (warp '7 and‘ 'iiiéft") M— 
W.C.R. 

Ring wear abrasion resistance (revolutions) - Abra 
S1011 

Tensile strength (1 inch grap) weft (lbs) — T8. 
The results are shown in the Table: 

TABLE 

Example D.C.R. W.C.R. Abrasion T.S. 

l 266 272 2800 44 
2 206 222 2900 45 
3 253 251 2786 41 
4 210 215 3000 44 
5 245 244 2650 41 
6 250 240 1750 37 

‘Control 182 185 3100 49 
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6 
ric was impregnated with the resulting white emulsion 
and was then squeezed on a pad mangle such that the 
amount of the mixture remaining on the fabric was 90 
percent by weight based on the dry weight of the fabric. 
The fabric was then steamed for 30 seconds in steam 
at about 100°C to remove substantially all the perchlo 
roethylene, and the fabric was then heated to 145° C 
for 3 minutes in superheated steam. 
The treated fabric possessed the following properties: 

Dry-crease recovery (warp and weft) —- 260° 
Wet-crease recovery (warp and weft) - 220° 
Martindale Abrasion resistance -— 10,000 rubs 
Durable-press rating after ?ve washes — 3.0 (60° C 

spin/line dry) 

EXAMPLE 8 

2.2 parts of a self-emulsifying fluorinated polymer 
available under the trade name ‘Zepel TE’ were mixed 
by stirring with 12 parts of trichloroethylene and to 
this mixture was added, with stirring, 8.9 parts of a 
melamine-based resin precondensate available as 
‘Calaroc MB,‘ 0.45 parts of an amine hydrochloride 
available as ‘Catalyst AC,’ 4.5 parts of water and 1.1 
part of a catalyst available as ‘Zepel’ catalyst. The re 
sulting emulsion was diluted with 70.8 parts of trichlo 
roethylene, with vigorous stirring. 
A dyed polyester/cotton fabric was impregnated with 

the resulting emulsion and squeezed on a pad mangle 
such that the amount of the mixture remaining on the 
fabric was 90 percent by weight based on the dry 
weight of the fabric. The fabric was then steamed for 
30 seconds in steam at about 100° C to remove sub 

stantially all the trichloroethylene, and the fabric was 
then immersed for 2 minutes in trichloroethylene va 
pour at about 87° C. 
The ?nal treated fabric possessed the following prop 

erties: 

“The 'Control‘ is the untreated 'fia'bi'ie'. 

For purposes of comparison, theresin usedin" Example 
1 was applied to vthe cottom fabric by the conventional 
procedure of impregnation from water (6 percent w/w 
aqueous solution of resin), mangle (80 percent pick 
up), air dry (at 70° C for 3 minutes) and hot-air bake 
(3 minutes at 155° C). 
The treated fabric had the following properties: 

D.C.R. = 229 
W.C.R. = 235 

Abrasion = 2,300 
T.S. = 38 

EXAMPLE 7 

19 parts of a water-soluble methylated urea resin 
available under the trade name ‘Knittex L—Dl-l,‘ 1.9 
parts of an inorganic metal salt catalyst available under 
the ‘trade name ‘Catalyst Z58,’ 5.5 parts of water and 
1.1 parts of an oxyethylenated emulsifying agent (an 
ionic) available under the trade name ‘Oleanat L-EM‘ 
were mixed together, with stirring, and the resulting 
paste was stirred slowly into 72.5 parts of perchloro 
ethylene. A cotton/regenerated cellulose (Vincel) fab 
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' Treat-e721 I ‘ _ Untreated 

fiabric fabric 

Dry-crease recovery (warp and weft) 305 245 
Wet-crease recovery (warp and weft) 290 230 

After one wash at 60° C and line drying, the treated 
fabric had a Spray Rating of 90 and Oil Repellency 
Rating of 7 compared with 0 and less than 1 respec~ 
tively for the untreated fabric. 
What we claim is: 
1. A process for the application of a ?nishing agent 

selected from the group consisting of a dye and a 
crease-resistance resin to a textile which comprises ap 
plying to the textile a solution, or a dispersion, or an 
emulsion of the ?nishing agent in a halogenated hydro 
carbon solvent and then applying steam to the textile 
for a time sufficient to remove a major portion of the 
solvent, and immediately applying to the textile va 
pour of the said solvent at a temperature equal to or 
greater than the boiling point of the solvent. 
2. A process as claimed in claim 1 wherein the textile 

material is an unmade-up textile. ‘ 
3. A process as claimed in claim 1 wherein the said 

solvent comprises a chlorinated hydrocarbon solvent. 
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4. A process as claimed in claim 3 wherein the chlori 
nated hydrocarbon solvent is trichloroethylene or per 
chloroethylene. 

5. A process as claimed in claim 1 wherein the textile 
is ?nally treated with solvent vapour at a temperature 
of at least 120° C. 

6. A process as claimed in claim 5 wherein the tem 
perature is not greater than 200° C. - 

7. A process as claimed in claim 5 wherein the tem 
perature is from'l30° to 160° C. 
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8. A process as claimed in claim 1 wherein the textile 
is ?nally treated in a treatment vessel provided with 
means to heat the solvent vapour therein. 

9. A process as claimed in claim 3 wherein the sol 
vent is recovered. 

10. A process as claimed in claim 1 wherein the ?nal 
treatment with solvent vapour is for a period of from 
30 seconds to 5 minutes. 

* * * * * 


