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ABSTRACT OF THE DISCLOSURE 
A process for the manufacture of water-clear etherified 

alkoxylated urea-formaldehyde resins which are resistant 
to aging and to discoloration. The process is carried out 
by a precondensation of a larger part of the formaldehyde 
with urea, followed by alkoxylation, etherification, and 
postcondensation with the remainder of the formaldehyde. 
It has been established that the postcondensation step 
leads to the properties named. All steps are carried out 
in a single reaction zone, and intermediate products need 
not be isolated. 

This application is a continuation-in-part of Our co 
pending application Ser. No. 321,400, filed Nov. 5, 1963, 
and now abandoned. 
The invention relates to the manufacture of ethers of 

alkoxylated urea-formaldehyde condensates and, more 
particularly, to their manufacture in the presence of com 
plex boron fluorides and without the need for isolating in 
termediary products. 

It has been established that waterclear etherified alkox 
ylated urea-formaldehyde condensates, stable upon pro 
longed storage, can be produced in a single reaction Zone 
avoiding the need for isolation of intermediary products 
by precondensing 23 mols urea with substantially 7 to 10 
mols formaldehyde in weakly alkaline medium and in 
presence of sodium borotetrafluoride; alkoxylating the 
precondensate with an alkylene oxide in an inert gas 
atmosphere; etherifying with a low-molecular monovalent 
aliphatic alcohol in weakly acid medium; and postcon 
densing with substantially 2 to 3 mols formaldehyde in 
weakly alkaline medium. 
The products obtained in this manner are of resinous 

character and are useful for finishing of textiles, as sta 
bilizer for aminoplastic resins in aqueous solution, and 
for other purposes. They are especially distinguished, on 
contrast to the customary urea condensates, by the prop 
erty of being stable in the presence of chlorine or agents 
emitting chlorine and particularly by the fact that they 
do not discolor thereby. Textiles finished with the ma 
terials according to the invention do not yellow during 
Washing, rinsing- or cleansing-operations or when in con 
tact with chlorine-containing liquors during textile finish 
ing. Moreover, the novel condensates can be stored for 
great lengths of time without incurring disintegration. 

In the process according to the invention, the precon 
densation step of urea with formaaldehyde is effected in 
the customary manner in a weakly alkaline medium in a 
pH range of approximately 8.0 to 9.0 and at a tempera 
ture of approximately 80° C. The duration of the pre 
condensation step preferably is 2 to 6 hours. 

For the alkoxylation, ethylene oxide preferably is used, 
which, however, may be replaced totally or in part by 
other alkylene oxides, e.g., propylene oxide. As a rule, 
0.3 to 0.8 mol alkylene oxide are used per mol urea. The 
resistance to chlorine is not impaired, however, when 
larger amounts of alkylene oxide are employed. To avoid 
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local overheating during the alkoxylation, it is expedi 
ent to dilute the alkylene oxide by a gas which is inert in 
the alkaline reaction medium. Such gases are substantially 
the so-called noble gases and nitrogen, the latter being 
preferred by reason of its economy only. 
As alcohols suited for the etherification methanol, 

ethanol, n-propanol and isopropanol are named, methanol 
being the preferred embodiment. Approximately 0.5 to 
1.3 mols alcohol are used per mol urea. After the addi 
tion of the alcohol, the mixture opportunely is agitated 
for approximately 30 minutes at approximately 80 C., 
as is customary in etherifications and esterifications. This 
part of the reaction is carried out in a weakly acidic range, 
i.e., a pH of 6.0 to 6.5. Organic acids, such as formic 
or acetic acid, serve as catalysts. 

After readjustment of the pH-value by addition of so 
dium hydroxide to weakly alkaline, i.e., 8.0 to 9.0, the 
alkoxylated and partially etherified product is postcon 
densed without its isolation with substantially 2 to 3 mols 
formaldehyde. During the postcondensation step, the tem 
perature may be the same as in the etherification step, 
i.e., substantially about 80° C. 
The postcondensation step of the inventive process is 

important with regard to the light-fastness of the novel 
condensates. The duration of the postcondensation may 
be 5 to 60 minutes, but a time of 10 minutes is preferred 
leading to products combining very good results in textile 
finishing with optimal quality in storage. 
The invention now will be further explained by the 

following examples. However, it should be understood 
that these are given merely by way of illustration, not of 
limitation, and that changes may be made in the details 
without departing from the spirit and the scope of the in 
vention as hereinafter claimed. 

EXAMPLE 1. 

700 g. Formalin (30%; 7 mols), 155 g. urea (2.6 mols) 
and 8 g. sodium borotetrafluoride were precondensed at 
a pH of 8.0 to 9.0 under addition of NaOH for 4 hours 
at approximately 80 C. The mixture then was cooled 
to 60 C., and 50 ml. ethylene oxide introduced within 
the course of 1 hour while providing a nitrogen atmos 
phere. Thereafter, the temperature of 80° C. was re 
Stored and the pH adjusted to 6.0–6.5 by addition of 
formic acid, 55 g. methanol (1.7 mols) added, and etheri 
fication carried out within 30 minutes. The pH then again 
was raised to 8.0-9.0, 270 g. formalin (2.7 mols) added, 
and postcondensation carried out at that pH for approxi 
mately 10 minutes at substantially 80° C. After cooling 
to 20 C. (Substantially room temperature), a water 
clear condensate was obtained which did not exhibit any 
changes physically or chemically after a 10 months stor 
age period. 

EXAMPLE 1A 

A cotton poplin, shirt quality, was immersed in an 
aqueous solution containing per liter water 150 g. of the 
condensation product obtained according to Example 1 
and 15 g. magnesium chloride. The textile, after immer 
sion, was squeezed free of excess solution, dried at 90° 
C. and then heated for 2 minutes at 160° C. to harden or 
Set the resin. The textile thus finished after adjustment 
to 60 percent relative humidity and 20° C. had a crease 
angle of 105. 
A Sample of the same cotton finished under like con 

ditions with dimethylolurea and 4 g./I. ammonium nitrate 
had a crease angle of 106. The tear resistance of the 
cotton treated according to the invention, after treat 
ment with sodium hypochlorate, was 80 percent of the 
original value. The textile finished with dimethylolurea 
exhibited a tear strength loss of 86 percent, after a like 
treatment. 
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EXAMPLE 2 

700 g. Formalin (30%; 7 mols) and 155 g. urea 
(2.6 mols) were precondensed in the presence of 8 g. 
sodium borotetrafluoride for 2 hours at 80° C. at a pH 
of 8.0 to 9.0. After cooling to 60° C., 100 ml. (2 mols) 
ethylene oxide were introduced together with nitrogen 
in the course of 2-3 hours. The temperature then again 
was raised to 80 C. and the pH changed to 6.0-6.5, 
and 55 g. methanol (1.7 mols) added. The etherification 
time was 30 minutes. After readjustment of the pH to 
8.0-9.0, 270 g. (2.7 mols) Formalin were added, and 
a 10 minute postcondensation carried out at 80° C. 
After cooling to 20 C, again a product was obtained 
which did not exhibit any changes after 10 months of 
Storage. 

EXAMPLE 3 

700 g. Formalin (30%; 7 mois), 120 g. urea (2 mols) 
and 8 g. sodium borotetrafluoride were adjusted to a pH 
of 8.0 to 9.0 with NaOH and precondensed for 4 hours 
at 80° C. After cooling to 60° C., 50 ml. ethylene oxide 
(1 mol) were introduced in a nitrogen atmosphere within 
the course of 1 hour. The temperature again was raised 
to 80° C. and the pH adjusted to 6.0–6.5 by addition of 
formic acid, 55 g. methanol (1.7 mols) added, and etheri 
fied within 30 minutes. After changing the pH to 8.0-9.0, 
270 g. formalin (2.7 mols) were added, and postcon 
densation carried out for 10 minutes at the same pH 
and at 80° C. After cooling to 20° C. a waterclear 
product was obtained. 

EXAMPLE 3A 

A cotton poplin was finished as described in Example 
1A with an aqueous solution containing per liter 150 g. 
of the condensation product from Example 3 and 15 g. 
magnesium chloride. The textile thus treated exhibited a 
tear strength loss of 18 percent after a sodium hypo 
chlorite treatment. 
A cotton poplin chlorine-treated in the same manner 

which had been finished with dimethylolurea, as described 
in Example 1A, had a tear strength loss of 86 percent. 

EXAMPLE 4 

700 g. Formalin (30%; 7 mols), 180 g. urea (mols) 
and 9 g. sodium borotetrafluoride were adjusted with 
NaOH to a pH of 8.0 to 9.0 and precondensed for 
4 hours at 80° C. After cooling to 60° C., 50 ml. ethyl 
ene oxide (1 mol) were introduced with one hour in a 
nitrogen atmosphere. The temperature then again was 
raised to 80 C., the pH adjusted with formic acid to 
6.0-6.5, 55 g. methanol (1.7 mols) added, and etheri 
fied within 30 minutes. After restoring the pH to 8.0 to 
9.0, 270 g. Formalin (2.7 mols) were added, and post 
condensed at like pH for approximately 10 minutes at 
80 C. After cooling to 20 C. a water-clear product 
was obtained. 

EXAMPLE 4A 

A cotton poplin was finished as described in Example 
1A with an aqueous solution containing 150 g. of the 
product obtained according to Example 4 and 15 g. zinc 
nitrate per liter. The textile thus treated had a tear strength 
loss of 30 percent after washing five times with 2 g/l. 
soap and 2 g./I. soda at 100° C. and chlorine treatment 
after each wash with a sodium hypochlorite solution. A 
textile finished with dimethylolurea, as shown in Ex 
ample 1A, after the same wash and chlorine treatment 
conditions, had a tear resistance loss of 60 percent 

EXAMPLE 5 

The proportions of the ingredients were the same as 
in Example 1, except that etherification was carried out 
with 110 g. methanol (3.4 mols). After termination of 
the reaction and cooling, a water-clear condensate of 
excellent storage resistance was obtained. 
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4. 
EXAMPLE 6 

In a 2 liter round-bottom flask, equipped with agitator, 
reflux condenser, thermometer, dropping funnel and 
single-rod electrode, 155 g. urea (2.6 mols), 700 g. for 
maldehyde (30%; 7.0 mols) and 8 g. NaBF were pre 
condensed at a pH of 8.0-8.5 (adjusted with NaOH) for 
4 hours at 80° C. After cooling to 60° C., 73.0 m. 
propylene oxide (1 mol) were dropped in within 2-3 hours 
while providing a nitrogen atmosphere, whereby 0.85 
mols were reacted. The temperature then was restored 
to 80 C., the pH lowered to 6.0-6.5 by addition of 
formic acid, 55 g. methanol added (1.7 mols), and etheri 
fied within 30 minutes. By addition of NaOH the pH 
again was raised to 8.0-8.5, 270 g. 30% formaldehyde 
(2.7 mols) added, and postcondensed at that pH for 10 
minutes at substantially 80° C. The reaction then was 
stopped by cooling to 20 C. A water-clear and stable 
condensate solution resulted. 

EXAMPLE 7 

The conditions were the same as in Example 6 except 
that 145 g. propylene oxide (2.0 mols) were reacted and 
the precondensation was limited to 2 hours. Again a water 
clear, stable Solution of the condensate was obtained. 

EXAMPLE 8 

The same conditions were employed as in Example 6, 
with the following exceptions: 2 mols urea were reacted 
with a total of 9.7 mols formaldehyde, 1 mol propylene 
oxide and 1.7 mols methanol. The resulting condensate 
was very stable. 
The conditions of Example 6 were varied concerning 

the time of postcondensation to demonstrate in the foi 
lowing table its influence on color-stability of the conden 
Sate based on “Cibacron tirkisblau G' (registered trade 
mark) (turquoise blue) in the xenon-test according to 
DIN 53 952 ('DIN' is a German Industrial Standard 
comparable to ASTM standards). The test material was 
an unfinished cotton poplin of shirt quality colored with 
"Cibracron tirkisblau G' having the optimal test value 
of 6. A cotton poplin finished with an aqueous solution 
of formaldehyde showed no change in the sensitivity value 
of 6. 

Time of post condensa 
sation (min.): 

Sensitivity value according 
to DIN 53 952 

0 -------------------------------------- 1. 
10 ------------------------------------- 1-2 
20 ------------------------------------- 2-3 
30 ------------------------------------- 3. 
40 ------------------------------------- 2 
50 ------------------------------------- 1. 
60 ------------------------------------- 

Although a postcondensation time of 30 minutes leads to 
condensates giving the best results in the xenon-test, it is 
preferred to use condensates which are postcondensed 
for only 10 minutes because they have better stability on 
Storage. 

EXAMPLE 9 

Under the same conditions as described in Example 6, 
3 mols urea were reacted with a total of 9.7 mols form 
aldehyde, 1 mol propylene oxide and 1.7 mols methanol. 
The condensate obtained was very stable. 

EXAMPLE 10 

Under the same conditions as in Example 6, 2.6 mols 
urea were reacted with a total of 9.7 mols formaldehyde, 
1 mol propylene oxide and 3.4 mols methanol. A stable 
condensate was obtained. 

EXAMPLE 1. 

700 g. Formalin (30%; 7.0 mois), 120 g. urea (2.0 
mols) and 6 g. sodium borotetrafluoride were adjusted to 
a pH of 8.0 to 9.0 with NaOH and precondensed for 4 
hours at 80 C. After cooling to 60 C, 1 mol propylene 
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oxide was added within the course of 2 to 3 hours while 
providing a nitrogen atmosphere. The temperature then 
again was raised to 80 C., the pH adjusted to 6.0–6.5 
with formic acid, 1.7 mois ethanol adde, and etherified 
during approximately 30 minutes. After raising the pH 
again to 8.0-9.0, 270 g. Formalin (2.7 mols) were added, 
and postcondensation carried out for approximately 10 
minutes at 80° C. After cooling to approximately 20° C., 
a Water-clear, stable compound resulted. 

EXAMPLE 12 

700 g. Formalin (30%; 7.0 mols) and 155 g. urea (2.6 
mols) were precondensed in the presence of 8 g. so 
dium borotetrafluoride at a pH of 8.0-9.0 for 6 hours at 
80 C. After cooling to 60° C., 1 mol propylene oxide 
was introduced in a nitrogen atmosphere within the course 
of 2-3 hours. The temperature again was raised to 80 C., 
the pH adjusted to 6.0–6.5, 1.7 mols in-propanol added, 
and etherified for 30 minutes. The pH then was adjusted 
to 8.0-9.0, and postcondensed under addition of 270 g. 
(2.7 mols) Formalin at substantially 80° C. After cooling 
to 20 C., a clear and stable condensate resulted. 

Although in the foregoing examples either propylene 
oxide or ethylene oxide have been used singly, the use of 
mixtures of these alkylene oxides within the limits given 
and in all proportions is not precluded thereby and is en 
tirely possible. 
We claim as our invention: 
1. A process for the manufacture of etherified alkoxyl 

ated urea-formaldehyde condensates in a single reaction 
zone and while avoiding the need for isolation of inter 
mediary products, which comprises precondensing 2 to 
3 mols urea with substantially 7 to 10 mols formaldehyde 
in weakly alkaline medium and in the presence of sodium 
borotetrafluoride; alkoxylating the precondensate with 
substantially 0.3 to 0.8 mols, per mol urea, of an alkylene 
oxide selected from the group consisting of ethylene 
oxide, propylene oxide and mixtures thereof in an inert 
gas atmosphere; etherifying with approximately 0.5 to 
1.3 mols, per mol urea, of a low-molecular monovalent 
aliphatic alcohol in weakly acidic medium; and post 
condensing with substantially 3 mols formaldehyde in 
weakly alkaline medium; thereby obtaining a water-clear 
product, stable against discoloration and aging. 

2. The process as defined in claim 1, wherein said 
alkylene oxide is selected from the group consisting of 
ethylene oxide, propylene oxide and mixtures thereof. 
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3. The process as defined in claim 1, wherein said 

alcohol is selected from the group consisting of methanol, 
ethanol, n-propanol and isopropanol. 

4. The process as defined in claim 1, wherein said 
Weakly alkaline medium for precondensation and post 
condensation is at a pH range of substantially 8.0-9.0. 

5. The process as defined in claim 1, wherein said 
weakly acidic medium is at a pH range of substantially 
6.0-6.5. 

6. The process as defined in claim 1, wherein precon 
densation is carried out for substantially 2 to 6 hours at 
substantially 80°C. 

7. The process as defined in claim 1, wherein alkoxyl 
ation is carried out at substantially 60° C. within es 
sentially 1 to 3 hours. 

8. The process as defined in claim 1, wherein postcon 
densation is carried out within 5 to 60 minutes at sub 
stantially 80 C. 

9. A process for the manufacture of etherified alkoxyl 
ated urea-formaldehyde condensates in a single reac 
tion Zone and while avoiding the need for isolation of 
intermediate products, which comprises precondensing 
2-3 mols urea with 7 to 10 mols formaldehyde at a pH 
of essentially 8.0-9.0 for approximately 2–6 hours at 
Substantially 80 C., in the presence of sodium borotetra 
fluoride; alkoxylating the precondensate in an inert gas 
atmosphere with substantially 0.3-0.8 mol per mol of 
urea of a substance selected from the group consisting of 
ethylene oxide, propylene oxide, or mixtures thereof, 
within approximately 1-3 hours at substantially 60° C.; 
etherifying with approximately 0.5-1.3 mois, per mol 
urea, of an alcohol selected from the group consisting of 
methanol, ethanol, n-propanol and isopropanol, at a pH 
of substantially 6.0-6.5; and postcondensing with es 
sentially 3 mols formaldehyde at a pH of essentially 
8.0-9.0 at substantially 80° C. for approximately 5-60 
minutes; thereby obtaining a water-clear product, stable 
against discoloration and aging. 
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