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ABSTRACT OF THE DISCLOSURE 
Novel composition of matter is produced by reacting 

1 mole of alkylated derivatives of 4,5-bis-hydroxy-1,3-bis 
hydroxymethyl-imidazolidone-2 of the formula, 

3 

wherein R1, R2, R3 and R4 respectively represent hy 
drogen or alkyl having 1 to 4 carbon atoms and at least 
one member of R1, R2, R3 and R4 is the said alkyl, with 
0.2 to 2 moles of a water-soluble polyalkylene ‘glycol hav 
ing a molecular weight of 400 to 10,000. 

This composition of matter is useful for improving hy 
drophobic synthetic textile materials or blends of hy 
drophobic synthetic ?bers and cellulosic ?bers. 

The present invention relates to novel processes for the 
manufacture of a composition of matter and the result 
ing composition of matter. Further, the present invention 
pertains to processes for improvng textiles by impregna 
tion with said composition and textiles resulting from 
said processes. 

In general, polyester ?bers and their blends are hy 
drophobic and have disadvantages such as a lack of hy 
drophilic property, an easy soiling in wear or an insuf 
?cient soil-removal by washing. 

It is important to overcome these disadvantages, and a 
number of processes have been proposed in order to 
remove said drawbacks from textiles. For example, it has 
been known to give a soil-releasing property to synthetic 
textiles such as polyester textile by treating them with 
polyalkylene glycol such as polyethylene glycol. However, 
a low reactivity of the synthetic textile such as polyester 
textiles makes it dif?cult to improve the soil-releasing 
property with su?‘icient durability. On the other hand, 
there has heretofore been known a process for improv 
ing hydrophobic synthetic textiles or mixed spun textiles 
of hydrophobic synthetic ?bers and cellulosic ?bers by 
treating them with a composition of matter comprising 
urea, formaldehyde and glyoxal (for example, US. Pat. 
No 3,049,446). However, the use of said composition of 
matter has given no satisfactory soil-releasing property. 
The present inventors have found that a crease resist 

ance and a soli-releasing property of hydrophobic synthe 
tic textiles are brought about by treating the hydrophobic 
synthetic textiles with a compound having both a group 
having an a?inity to the hydrophobic synthetic textiles 
and a group capable of reforming drawbacks of hydro 
phobic synthetic textiles without imparing excellent in 
trinsic properties of the synthetic textiles. Further, the 
present inventors have found that a condensate obtained 
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by an ester exchange reaction of alkylated compound of 
4,5 - bis-hydroxy-1,3-bis-hydroxymethyl-imidazolidone-Z 
and a water-soluble polyalkylene glycol is remarkedly 
suitable for the purpose. 

Accordingly, one object of the present invention is to 
provide a process for preparing a composition of matter 
which is a condensate of a water-soluble polyalkylene gly 
col and alkylated compound of 4,5-bis-hydroxyl-1,3-bis 
hydroxymethyl-imidazolidone-Z. 
Another object of the present invention is to provide a 

‘composition of matter obtained by the process described 
above. 
A further object of the present invention is to provide 

a process for improving properties of hydrophobic syn 
thetic textiles or mixed spun textiles of the hydrophobic 
synthetic ?bers and cellulosic ?bers with the use of said 
composition of matter. 
A still further object of the present invention is to 

provide improved hydrophobic synthetic textiles or mixed 
spun textiles of hydrophobic synthetic ?bers and cellu 
losic ?bers which have excellent crease resisting and soil 
releasing properties. 

Other objects and further scope of applicability of 
the present invention will become apparent from the 
detailed description given hereinbelow. It should be un- 
derstood, however, that the detailed description and 
speci?c example-s are given by way of illustration only, 
Whose various changes and modi?cations within the spirit 
and scope of the invention will become apparent to those 
skilled in the art from this detailed description. 

In order to accomplish these objects, the present in 
vention provides a process for preparing a novel com 
position of matter, which comprises reacting 1 mole of 
alkylated compound of 4,5-bis-hydroxy-1,3-bis-hydroxy 
methyl-imidazolidone-2 represented by the formula, 

0 
II 

/C\ 
R1—O—CH2—III N—-CH1OR4 

CH——- H 

the 6R: 
wherein R1, R2, 33 and R‘1 represent respectively hy 
drogen or alkyl having 1 to 4 carbon atoms and at least 
one group of R1, R2, R3 and R4 is the said alkyl, with 
0.2 to 2 moles of a water-soluble polyalkylene glycol hav 
ing a molecular weight of 400 to 10,000. 

Further, the present invention provides a composition 
of matter obtained according to the above-mentioned 
process. 

Further, the present invention provides a process for 
improving properties of hydrophobic synthetic textiles 
or mixed spun textiles of hydrophobic synthetic ?bers and 
cellulosie ?bers, which comprises impregnating the textiles 
with an aqueous solution containing said composition of 
matter and an acidic catalyst, squeezing the impregnated 
textiles, an amount of the composition of matter remained 
on the squeezed textiles being 0.5 to 10% by weight of 
the textiles, drying the squeezed textiles at a temperature 
of 120° C. or below, and curing the dried textiles at a 
temperature of 130° to 170° C. 
The alkylated compound of 4,5-bis-hydroxy-l,3-bis 

hydroxymethyl-imidazolidone-Z is a known compound, 
and is produced by reacting, in the presence or absence 
of a solvent, urea, formaldehyde, glyoxal and a lower 
aliphatic alcohol having 1 to 4 carbon atoms. The lower 
alcohol is represented by the general formula RlOH, 
RZOH, R3OH or R4OH, among which methanol is pref 
erable from the industrial and economical points of view. 
‘Only one kind or 2 to 4 kinds in combination of said 4 
kinds of the alcohols may be used. Examples of the sol~ 
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vent include water, same alcohol as used as the reactant 
or a mixture thereof. ' 

The foregoing reaction is carried out concretely by 
(l) Reacting urea, glyoxal, formaldehyde and a lower 

aliphatic alcohol having 1 to 4 carbon atoms in a single 
step, or 

(2) Reacting 4,5-bis-hydroxy-imidazolidone-2 obtained 
by reacting urea with glyoxal, with a lower aliphatic alco~ 
hol having 1 to 4 carbon atoms, and then reacting the 
resultant material with formaldehyde, or 

(3) Reacting 4,S-bis-hydroxy-imidazolidone-2 obtained 
by reacting urea with glyoxal, with formaldehyde, and 
then reacting the resultant material with a lower aliphatic 
alcohol having 1 to 4 carbon atoms, or 

(4) Reacting 4,5-bis-hydroxy-imidazolidone-2 obtained 
by reacting urea with glyoxal, with formaldehyde and a 
lower aliphatic alcohol having 1 to 4 carbon atoms in a 
single step, or 

(5) Reacting N,N’-bis-hydroxymetl1yl-urea or an initial 
condensate thereof obtained by reacting urea with form 
aldehyde, with glyoxal, and then reacting the resultant 
material with a lower aliphatic alcohol having 1 to 4 car 
bon atoms, or 

(6) Reacting N,N'-bis-hydroxymethyl-urea or an initial 
condensate thereof obtained by reacting urea with form 
aldehyde, with a lower aliphatic alcohol having 1 to 4 
carbon atoms, and then reacting the resultant material 
with glyoxal, or 

(7) Reacting an alkylated N,N’-bis-hydroxymethyl 
urea or an initial condensate thereof obtained by reacting 
urea, formaldehyde and a lower aliphatic alcohol having 
1 to 4 carbon atoms in a single step, with glyoxal, or 

(8) Reacting urea, glyoxal and formaldehyde in a 
single step, and then reacting the resultant material with 
a lower aliphatic alcohol having 1 to 4 carbon atoms, or 

(9) Reacting the resultant product obtained in accord 
ance with any of the foregoing processes of (l) to (8), 
with a lower aliphatic alcohol having 1 to 4 carbon 
atoms. 

Water-soluble polyalkylene glycols used in the present 
invention include polyethylene glycol, polypropylene gly 
col, a copolymer consisting of ethylene glycol and pro 
pylene glycol. 

The reaction or production of the present composition 
of matter is carried out in the presence of an acid. Ex 
amples of the acid are p-toluene sulfonic acid, toluene 
2,4-disulfonic acid, sulfuric acid, nitric acid, hydrochloric 
acid and phosphoric acid. Employment of a solvent is not 
critical in the reaction, however, employment of water is 
advantageous in the economical point of view. The reac 
tion temperature is within a range of 20° to 100° C. 
The composition of matter thus produced is soluble in 

water, and the resultant aqueous solution can be used for 
the treatment of improving the textiles. 
The textiles referred to in the present invention are 

hydrophobic synthetic textiles, preferably polyester tex 
tiles, and mixed spun textiles of hydrophobic synthetic 
?bers and cellulosic ?bers. 

In accordance with the present invention, the treatment 
of the textiles is carried out by impregnating the textile 
in an aqueous solution at the ?rst time. Concentration of 
the composition of matter in the aqueous solution is 0.1 
to 20% (weight), preferably 1 to 10% (weight). 
The acidic catalysts are used in the improvement of the 

present invention. The catalysts may be an organic acid, 
an inorganic acid or a salt of a strong acid and a weak 
base which is generally used for a resinous processing. 
Examples thereof include zinc nitrate, magnesium chlo 
ride, diammonium hydrogen phosphate, ammonium chlo 
ride, mineral acid salts of 2-amino-2-methyl propanol and 
ethanol amine, oxalic acid, maleic acid and the like, 
among which zinc nitrate or magnesium chloride is pref 
erable. Said catalyst is used in an amount of 1 to 100% 
by weight, preferably 5 to 50% by weight of the com 
position of matter. 
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4 
The impregnation is carried out at a room temperature. 
In an aqueous solution in the present process, an as 

sistant usually used may vbe added. Examples of the as 
sistants include methylol urea, dimethylol ethylene urea, 
dimethyloluron, dimethylol triazone, dimethylol glyoxal 
:rnono-urein, dimethylol propylene urea and an alkylated 
compound thereof. The use of one kind or the combined 
use of two kinds of these assistants gives an effect fur 
ther excellent in durability to textiles. The ratio of said 
assistant to the composition of matter may be 20% by 
weight or more. 
The impregnated textile is then squeezed to remove 

excess solution and provide the desired amount of pick-up. 
In the present invention, a rate of the squeezing should 
be controlled in such a manner that an amount of pick 
up to the textile of the composition of matter is 0.5 to 10% 
by weight of textile. 

Subsequently, the impregnated textile is dried, followed 
by curing, or if required, the drying and curing can be per 
formed at the same time. The drying is caried out at a 
temperature of 120° C. or below and requires about 1 
to 10 minutes. At the next time, the dried textiles are 
cured. The curing is carried out at a temperature of 130° 
to 170° C. and requires usually about 30 sec. to 5 min. 
As the result, the composition of matter is converted to 
an insoluble material. 
The textiles improved by the present invention have an 

increased hydrophilic property, a re-soil resistance and a 
soil releasing property due to a polyalkylene glycol chain. 
Further, the present composition of matter gives a large 
a?‘inity to hydrophobic synthetic ?bers such as polyester 
?bers and the like due to an imidazolidone ring, and has 
an execellent durability due to reactivity with cellulosic 
?bers. Furthermore, in the case where there are many 
hydroxymethyl groups in the composition of matter, an 
improved crease resistance of the treated textile can be 
obtained. 
The following exampes are given merely as illustrative 

of the present invention and are not intended to limit 
the present invention. 

EXAMPLE 1 

4,5-bis - (methoxy)-imidazolidone-2 obtained by meth 
ylating 4,5-bis - (hydroxy)-imidazolidone-2 was methyl 
olated to 1,3-bis-(hydroxymethyl) - 4,5 - bis-(methoxy 
methyl)-imidazolidone-2. To a mixture of 62 g. of the 
resultant compound and 180 g. of polyethylene glycol 
having a molecular weight of 600 was added 1.2 g. of 
para-toluene sulfonic acid, and heated at 60° C. for 40 
minutes under a reduced pressure of about 50 mm. Hg. 
An amount of distilled methanol was 14.5 g. which cor 
responded to about 75% of the theoretical value. The 
resultant material was immediately diluted with water and 
neutralized with a 5 N aqueous sodium hydroxide solu 
tion to obtain 450 g. of a 50% aqueous solution. 
The resultant solution was a light-yellowed transparent 

and viscous solution. 

EXAMPLE 2 

Reaction of 2.5 moles of 37% formalin, 1.0 mole of 
40% glyoxal, 1.0 mole of urea and 5 moles of isopropanol 
gave an isopropylated compound of 1,3-bis-hydroxymeth 
y1-4,5-bis-hydroxyimidazolidone-2 having 1.7 moles of iso 
propoxy group. To a mixture of 57 g. of an isopropylated 
compound of 1,3-bis-(hydroxymethyl)-4,5-bis~(hydroxy) 
imidazolidone-2 and 300 g. of molten polyethylene glycol 
having a molecular weight of 2,000 Was added 0.5 ml. 
of cone. hydrochloric acid and heated with stirring at 
60° C. for one hour. To the resultant solution was added 
50 ml. of water, then 1.2 ml. of a 5 N aqueous sodium 
hydroxide solution was added thereto to neutralize the 
solution and thereafter 50 ml. of distillate were taken 
out under a reduced pressure. An amount of isopropanol 
in the distillate was 10 g., which corresponded to 56% 
of the theoretical amount. The resultant product was a 
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compound wherein imidazolidone rings were bonded to 
both the terminals of polyethylene glycol. 

EXAMPLE 3 

To a mixture of 42 g. of 1,3-bis-(methoxymethyl)-4,5 
bis-(hydroxy)-imidazolidone-2 obtained by reacting N,N’ 
bis-(methoxymethyl)-urea with glyoxal, 10 g. of water and 
400 g. of a molten polyethylene glycol-polypropylene gly 
col copolymer (80% of polyethylene glycol, 20% of poly 
propylene glycol) having a molecular weight of 10,000 
was added 0.5 ml. of 70% sulfuric acid, and the resultant 
solution was heated at 80° C. for one hour. After the 
reaction, the neutralized product was puri?ed in a di 
isopropyl ether-water system. Elementary analysis of the 
product showed that 1.7 imidazolidone rings bonded to 
one molecule of polyalkylene glycol. 

Test items 

Re-soll resistance: 
Re?ection rate: 

R0 ...................................... . . 

Dr 3 ____________________________________ __ 

Degree of crease resistance (W-l-F) ______________ __ 

EXAMPLE 4 

1,3-bis-(methoxymethyl) - 4,5-bis-(hydroxy)-imidazo 
lidone-2 used in Example 3 was reacted with an exces 
sive amount of methanol to obtain a methylated com 
pound of 1,3-bis-(hydaroxymethyl)-4,5 - bis-(hydroxy) 
imidazolidone-Z having a methylation degree of 3.5. 45.5 
g. of the resultant methylated compound was reacted with 
320 g. of a polyethylene glycol-polypropylene glycol co 
polymer (50% of polyethylene glycol, 50% of poly 
propylene glycol) having a molecular weight of 800, in 
a manner similar to that of Example 3. An amount of the 
distilled methanol was 18 g. which corresponded to 80% 
of the theoretical amount. The resultant product was a 
viscous solution capable of being optionally mixed with 
water. 

EXAMPLE 5 

Urea, 40% glyoxal and 37% formalin were mixed in 
a molar ratio of 1.0:1.0':2.5 respectively, and the result 
ant mixture was reacted at pH of 7.0 to 7.5 at 60° C. 
for 3 hours, and then the reaction product was dehy 
drated and concentrated up to 90% of a solid. 10.0 moles 
of methanol was added to the resultant solid, and the 
resultant mixture was reacted at a pH of 2.0 at 30° C. 
for one hour, to obtain an initial condensate of urea, 
glyoxal, formaldehyde and methanol having a methyla— 
tion degree of 1.5. 50 g. of an 80% aqueous solution of 
the resultant condensate was mixed with 300 g. of poly 
ethylene glycol having a molecular weight of 1,500, and 
to the resultant mixture was added 0.5 ml. of 70% sul 
furic acid and reacted at 710° C. for one hour. The re 
action rate was measured from the produced methanol 
to be approximately 80%. 

EXAMPLE 6 

lMlXtlll‘C of 4,5-bis-(hydroxy)-imidazolidone-2, 37% 
formalin and methanol of a molar ratio of 1.10:2.5 25.0 
was heated at a pH of 5.2 for 90 minutes under a re?ux 
condition to obtain an initial condensate of CH3O—/N 
=0.55. A procedure similar to that of Example 5 was 
repeated, except that 41 g. of a 95% aqueous solution 
of the resultant condensate was used in the place of the 
initial condensate of the Example 5 to give the product 
at an ether interchange reaction rate of 73%. 
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EXAMPLE 7 

A 50% aqueous solution of each composition of mat 
ter obtained respectively in ‘Examples 1, 2 and 3 was pre 
pared. A Tetoron-cotton (65/35) broadcloth was dipped 
into 100 ml. of a bath containing water and 15 g. of said 
50% aqueous solution of resin and 4.5 g. of 30% aque 
ous solution of magnesium chloride, squeezed by a mangle 
so as to maintain an amount of pick-up of the composi 
tion of matter at 7.0% per an amount of the cloth, then 
dried at 80° C. for 2 minutes, and thereafter cured at 
160° C. for 3 minutes. Subsequently, after effecting home 
laundering of one to three times, a re-soil resistance prop 
erty of the treated cloth was tested. Further, a degree of 
crease resistance of the resultant cloth was measured. As 
shown in Table 1, the results indicate conspicuously 
favourable durability and re~soil resistance and bring 
about an improvement in the degree of crease resistance. 

TABLE 1 

Treated cloth 

Cloth treated Cloth treated 
by composi- by composi 

tion in tion in 
Example 1 Example 2 

Cloth treated 
by composi 

tion in 
Example 3 

Cloth treated 
by ST pre 

cl h scription 

83. 
78. 
77. 

6. 
7. 
30 

Remarks: 

(1) The ST prescription referred to herein means a case 
where 1,3-bis-(hydroxymethyl) - 4,5 - bis-(hyd1'oxy) 
imidazolidone-Z is used in place of the composition of 
matter of the present invention. 

(2) A method for testing a re-soil resistancen 
1(a) Arti?cial oily soil: A mixture consisting of 

12.5% (all percent: by weight) of stearic acid, 
12.5% of oleic acid, 12.5% of coconut hardened 
oil, 12.5% of olive oil, 8.5% of cetyl alcohol, 
21.5% of solid para?in, 5.0% of cholesterol and 
'15.0% of carbon ‘black. 

(b) Arti?cial solid soil: A mixture consisting of 55% 
of clay, 17% of silicic anhydride, ‘0.5% of ferric 
oxide, 17% of portland cement, 8.75% of n-hep 
tame and 1.75% of carbon black. 

3 parts of a mixture composed of the arti?cial oily soil 

and the arti?cial solid soil at a ratio of 3:1 respectively 
and 7 parts of Monogen -(nonionic detergent made by 
Daiichi Kogyo Seiyaku K.K.) were dispersed into water 
to prepare an aqueous dispersion having a concentration 
of 0.25%. The processed cloth was soiled with said dis 
persion at 40° C. for 20 minutes by the use of a launder 
o-meter, squeezed and dried. A re?ection rate of ‘550 mg 
of the cloth thus treated was measured by means of a 
spectrophotometer. 

(3) Degree of soil redeposition 

o-Rs 1(01' Rs 3) 
D8 1 (or D8 3)=R R0 x100 (%) 

R0: A re?ection rate of the treated cloth prior to soiling. 
Rs: A re?ection rate of the treated cloth after soiling. 
Rs 1 and Rs 3: Re?ection rates of the treated cloths 

which were subjected to home launderings of '1 and 3 
times respectively and then treated with soiling. 

Test Method of Crease Resistance: 

Monsanto ‘Method (JIS 'L-1041 C Method)’ 

‘(W-l-F): (Warp-i-Filling recovery angle) (degree) 
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EXAMPLE 18 

A bath (100 ml.) was prepared from 8 g. of the com 
position of matter obtained in (Example 2, .15 g. of a 
50% aqueous solution of 4,5—bis-(hydroxy)1,3-(hydroxy 
methyl)-imidazolidone-2 and 4.5 g. of a 30% aqueous 
solution of magnesium chloride with an addition of water. 
A Tetoron-cotton (65/35) broadcloth was dipped into 
the resultant ‘bath, squeezed by a mangle to maintain an 
amount of pick-up of the composition of matter at 7.0% 
per an amount of the cloth, dried at 80° C. for 2 min 
utes and then cured at 160° C. for 3 minutes. A re-soil 
resistance and a rigidity of the cloth thus treated were 
measured, the result of which is shown in Table 2. 

TABLE 2 

Treated cloth 

Non~ Cloth treated Cloth treated in 
treated by ST pre- accordance with 

Test items cloth scription this example 

Degree of soil redeposition, 
percei ' 

Dsl __________________ _- 25.0 26.0 6. 0 
_ _D_s 3 __________________ _ _ 23. 5 25. 0 6. b 

Rigidity (g./20 mm.) _____ ._ 89 100 93 

Remarks: 

(1) The cloth treated by ST prescription referred to 
herein means one which is treated with 4,5-bis~(hy 
droxy) -1,3-bis- (hydroxymethyl ) -imidazolidone-2 alone 
according to the treatment of the present example. 

(2) The rigidity was measured by means of a handle-o 
meter made by Thwing Albert Instrument Co. 

From the foregoing Table 2, it is found that a re-soil 
resistance with a superior durability is obtained by the 
combined use of a prior known processing agent with 
the composition of matter obtained in Example 2 without 
being in?uenced badly on a feeling in touch. 
The composition of matter obtained in Example 5 

also showed favourable performances in the similar de 
gree to that obtained in Example 2. 

EXAMPLE 9 

The composition of matter obtained in Example 3 
was used in combination with a prescribed agent for a 
permanent press processing. A processing with the use 
of said combination was carried out just in the same 
manner as in Example 8. The result is shown in Table 3. 

TABLE 3 

Treated cloth 

Non- Cloth treated Cloth treated in 
I treated by ST pre~ accordance with 

Test items cloth scription this example 

Degree of soil redeposition, 
percent: 
D8 1 ...... _- - 24. 0 27.0 4. 5 
D8 5 ______ _. - 23.0 24. 0 7. O 

W and W property... 3. 5 4. 8 4. 7 
Rigidity (12.!20 mm.) _____ -_ 90 105 78 
Motor-oil releasing property. 1-2 1~2 4 

Remark: 

(1) The motor-oil releasing property referred to herein 
means a soil releasing property when a drop of motor 
oil (made by Maruzen Sekiyu K.K., No. 40) is at 
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tached on a cloth and the resultant cloth is subjected 
to one time of home laundering. A degree of releasing 
property was judged on the following standard: 

1: not entirely released. 
2: somewhat released. 
3: released ordinarily. 
4: almost completely released. 
5: completely released. 

From the foregoing table, it is found that the com 
bined use of the present composition of matter with the 
prescribed agent for the permanent press processing 
shows a favourable re-soil resistance and a motor-oil 
releasing property without influencing badly on a W & W 
property (wash and Wear property) and a feeling in 
touch (rigidity) of permanent press-processed cloth. 
What we claim is 
1. A process for preparing a novel composition of mat 

ter, which comprises reacting 1 mole of an alkylated com 
pound of 4,5-bis-hydroxy-1,3~bis-hydroxymethylimidazoli 
done-2 represented by the formula, 

0 
|| 
C 

R1O—CHZ——N/ \N—CH2OR4 
(’JH—('JE 
0R2 0R3 

wherein R1, R2, R3 and R4 respectively represent hydro 
gen or alkyl having 1 to 4 carbon atoms, at least one 
group of R1, R2, R3 and R4 being the said alkyl, with 
0.2 to 2 moles of a water-soluble polyalkylene glycol hav 
ing a molecular weight of 400 to 10,000, wherein the re 
action is carried out in the presence of an acid at a tem~ 
perature of 20° C. to 100° C. 

2. A process according to claim 1, wherein the alkyl 
of R1, R2, R3 or R4 is methyl. 

3. A process according to claim 1, wherein the Water 
soluble polyalkylene glycol is polyethylene glycol, poly~ 
propylene glycol or a copolymer consisting of ethylene gly 
col and propylene glycol. 

4. A process according to claim 1, wherein the acid is 
p-toluene sulfonic acid, toluene-2,4-disulfonic acid, hy 
drochloric acid, sulfuric acid, nitric acid or phosphoric 
acid. 

5. A composition of matter produced according to a 
process as claimed in claim 1. 
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