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The present invention has a number of aspects. One 
aspect is concerned with the conversion of a certain 
specific type of polyalkyleneglycol, as hereinafter de 
scribed, into a carboxyl derivative in which the carboxyl 
group contains a labile chlorine atom followed by reac 
tion with the tertiary amine. 
A second aspect is concerned with the product so 

derived by the above procedure. 
A third aspect is concerned with uses for such polyal 

kyleneglycol derivatives and particularly uses other than 
the resolution of petroleum emulsions. 

Attention is directed to our co-pending application, 
Serial No. 499,197, filed April 4, 1955, in which we have 
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which water, propyleneglycol, or low molal propylenegly 
col is oxypropylated by means of any suitable catalyst, 
either acid or alkaline, and then subjected to oxyethyla 
tion. Instead of being a single step process, one may 
employ a two-step process in which oxypropylation takes 
place first and then oxyethylation. If desired, one can 
simply purchase a suitable polypropyleneglycol from 
any one of a number of sources and subject the product 
to oxyethylation as hereinafter specified. If desired, one 
can purchase the oxyethylated propyleneglycols in the 
open market and thus the first step is merely esterifica 
tion, followed by the second step which involves conver 
sion into a quaternary ammonium compound. 
As has been stated previously, the polyalkyleneglycols 

employed are reactants obtained by the oxyethylation of 
polypropyleneglycol. In a general way, the composition 
of such polyalkyleneglycol is such that the molecular 
weight range varies from approximately 800 up to ap 
proximately 10,000. The amount of ethylene oxide pres 
ent in the compound as compared with the oxypropylene 
glycol varies from 10% to 20% up to approximately 
80% to 90%. Indeed, this is the generally accepted 
procedure for the characterization of such product. Thus 
the table employed by one manufacturer is as follows in 
which the X marks indicate products regularly available 
and those available in carload or large quantities appear 
with specific designations other than an X mark. 

TABLE II.- CHARACTERIZATION OF OXYETEHIYILATED POLYPROPYLENEGILYCOLS 

First 
digit 

Molecular weight of base 
unit: 

Less than 600-...---- 
601-800- - ----------- 
801-1,000------------- 
1,00-1,200-- 
1,201-1,500 
1,501-1,800.-- 
1,801-2,100.-- 
?----------2,500-2,101 
More tha In 2,500------ 

pointed out that a narrow sub-genus selected from the 
broad group herein described is particularly effective for 
the resolution of petroleum emulsions of the water-in 
oil type. 

For purpose of convenience, what is said hereinafter 
will be divided into five parts: 

Part 1 is concerned with the preparation of polyal 
kyleneglycols employed as initial reactants; 

Part 2 is concerned with the description of suitable 
halogenated monocarboxy acids which can be employed 
in the present invention; 

Part 3 is concerned with the preparation of esters by 
reaction between the two classes of reactants previously 
noted; 

Part 4 is concerned with a description of the tertiary 
amines which can be employed to convert the esters de 
scribed in Part 3, preceding, into quaternary or diquater 
nary compounds; 

Part 5 is concerned with uses for the quaternary com 
pounds obtained in the manner described in Part 4 and 
particularly for applications other than those involving 
the resolution of petroleum emulsions of the water-in 
oi1 type. 

PART 1 

The preparation of the polyalkyleneglycols which are 
used as initial reactants, can be a continuous process in 

Ethylene oxide in molecule, percent 

Second digit 

0-10 10-20 20-30 || 30-40 40-50 50-60 60-70 70-80 80-90 90-99 
(0) (l) (2) (3) (4) (5) (6) (7) (8) (9) 
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The manufacture of ethyleneglycol, polyethylenegly 
col, propyleneglycol, polypropyleneglycol, and oxy 
ethylated polypropyleneglycol, is well known. One pro 
cedure, of course, is to simply oxypropylate water so as 
to obtain the polypropyleneglycol of the desired molec 
ular weight, for instance, in the range of 500 or there 
abouts, to approximately 2500 or 2000, and then to 
oxyethylate so as to obtain an oxyethylated polypropyl 
eneglycol coming within the indicated range. 

However, one need not start with water and one may 
start with a low molal water-soluble glycol, for instance, 
propylene, dipropylene or tripropyleneglycol. 

If desired one may purchase the polypropyleneglycol 
in the open market. For instance, one manufacturer reg 
ularly manufactures polypropyleneglycol within the foll 
lowing three molecular weight classes, to wit, 400-450; 
975-1075; and 1950 to 2100. Higher molecular weights 
are also available as, for example, at least one product 
having a molecular weight of approximately 2750 or 
thereabouts. There are also being offered currently 
polypropyleneglycols having molecular weights of ap 
proximately 3000 and 4000. Thus, if desired one can 
purchase a suitable polypropyleneglycol and not resort 
to oxypropylation at all. All that is required is to oxy 
ethylate the polypropyleneglycol obtained in the open 
market or prepared to specification. 
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substituted acyl halides, and esterfying derivatives are 
suitable, particularly alpha-halogen carboxylic acids of 
not over 6 carbon atoms. When the halogen is in the 
alpha-position to the CO group, the reaction seems to 
go with greater readiness. And with the shorter chain 
esterifying halogen carboxylic acids or their functional 
equivalents, especially chloroacetyl chloride, the reaction 
goes with such ease that this may in fact be considered 
an invention within the broader aspect. Other halogen 
acylating compounds which are suitable are, for example, 
alpha-chlorpropionic acid, alpha-bromstearic acid, alpha 
bromoleic acid, or the acyl halides or anhydrides corre 
sponding to these acids. 

PART 3 

Esters are obtained by the usual esterification pro 
cedures involving the diols as described in Part 1 with 
the chlorocarboxy acids described in Part 2, preceding. 
The procedure is illustrated by the following examples. 

Example Ib 

One mole of oxyethylated polypropyleneglycol L-64 
(Table I) or 300 grams was mixed with 1000 grams of 
xylene in a resin pot with mechanical stirrer and Dean 
and Stark trap. One mole of chloroacetic acid or 94.5 
grams was added and the mixture was heated to 180-195 
C. to remove by distillation one mole of water or 18 
grams. Xylene distilling over with the water was sepa 
rated and returned to the resin pot after removal of the 
water. A nonviscous amber colored water emulsifiable 
liquid resulted. 

Example 2b 

The same procedure was followed as in Example 1b, 
except that instead of one mole of chloroacetic acid, 2 
moles or 189 grams were added and the mixture was 
heated as before to remove 2 moles of water or 36 grams 
by distillation. A non-viscous amber colored water 
emulsifiable liquid resulted. V- 

Further examples are illustrated in Tables III and IV, 
following: 

TABLE I 

Diola Moles 
used 

Weight 
in grams 

Chloroacetic------------------ 
Alpha chlorpropionic 
Alpha chloributyric-.-.-.- 
Alpha chloroieic.-- 
Chloroaceti 

1,354 
3,490 
3, 534 
3,578 
3,155 
3, 650 
3,410 
3,900 
4,120 
1,940 
2,200 
3,000 
3,000 
2,000 
3,000 
3,000 
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TABLE TV 

Ex. Molar Temp., Time, Grams Moles Grams 
No. ratio o C. hours water Water xylene 

distilled distilled used 

1-2 70 3 36 2 500 
1-2 170 3 36 2 500 
-2 176 8 36 2 1,000 
1-2 180-200 5 36 2 1,000 
1-2 170 4?? 36 2 1,000 
1-2 90 3 36 2 1,000 
-2 176 8 36 2 1,000 
1-2 73-190 8 36 2 1,000 
-2 185-190 7% - 36 2 1,000 
1-2 185-190 7% 36 2 1,000 
1-2 70 3. 36 2 668 
1-2 180 3. 36 2 940 
1-1 180-90 2 18 1. 1,000 
1-2 180 3. 36. 2 1,000 
1-2 160-170 8 36 2 650 
-2 80 5 86 2 1,000 
1-2 17-200 3 86 2 1,000 

PART 4 

Having obtained an ester in which there is one or two 
halogenated carboxy radicals obtained by reacting a 
diol of the kind described in Part 1 with either one or two 
moles of a halogenated acid or its equivalent as described 
in Part 2, such esters are then reacted with appropriate 
tertiary amines to give a quarternary ammonium com 
pound. Suitable tertiary amines include pyridine, tri 
methylamine, triethylamine, tributylamine, triamylamine, 
etc. These are the typical tertiary amines which are com 
monly employed in this type of reaction. The production 
of suitable quaternary compounds in some instances hav 
ing one quaternary radical and in other instances two, 
are illustrated subsequently. 
The homologues of pyridine, for instance, the low molal 

alkyl derivatives such as the low molal derivatives of the 
monoethyl derivatives or the dimethyl or diethyl deriva 
tives, are more expensive than pyridine but ultimately 
may be available at a cost which makes their use feasible. 
Such derivatives, as long as there is no interference with 
the quaternization of the tertiary nitrogen, are suitable. 

Example lc 

One molecular equivalent of Example 14b of Table III 
or 4153 grams, was heated under reflux at 160 C. for 
one hour with 2 moles of pyridine or 160 grams. Upon 
cooling a homogeneous water soluble material resulted. 

Example 2c 

The same procedure was followed as in Example 1c 

Weight 
used || in gram8 

89.0 
217.0 
245, 2 
633.0 
1890 
189.0 
89.0 
1890 
189.0 
89.0 
1890 
89.0 
94.5 
1890 
1890 
217.0 
2597 

"Diols identified by number in the 'L' series are from Table I; in the small 'a' series 
are from Table II. 

Note that Table IV immediately following presents 
further data in regard to Examples 1b through 17b. This 
is in effect a continuation of Table III. 75 

except that instead of 4153 grams of Example 14b of 
Table III, 4181 grams of Example 16b of Table III was 
used. A homogeneous water soluble material resulted, 
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Further examples are illustrated in Table V following. 8 
in which n is a small whole number not over 4, and oRo 

TABLE W 

Ex. No. Esterused Molar Wt, in Tertiary Moles Wt. in Molar Temp., 
requiv. granas annine grams, ratio C. 

1 || 4, 153.0 i Pyridine-- 2 160 1-2 160 
1 4, 181.0 ---do------- 2 60 1-2 160 
1. 1,963.0 ---do------ 2 160 1-2 60 

. 2b of Table III------------- 1 2,035.0 ---do------- 2 160 1-2 160 
3b of Table III- 1 |, 7 4, 699. 2 || ---? ?dO-- 2 60 -2 60 
5b of Table III- r 14,731.0 do 2 60 -2 160 

. 6b of Table III - 1 4,308.0 ---do 2 160 i-2 60 

. 7b of Table III- - 1 || 4, 803.0 || ---?do 2 60 1-2 60 
» 8b of 'Table III. - - - 1 | 4,563.0 2 160 1-2, .60 
.9b of Fable III------------ 1 5,053.0 2 60 1-2 "60 
. 10b of Table III- 5,273.0 2 60 1-2 60 
. 11b of Table III- 2,761.0 2 160 -2 160 
. 12b ofiable III- 3,293.0 2 160 -2 160 
. 13b, ofTable III- 4,076.5 30 1-2 160 
. 155 0f Table III- - 1 2,803.0 2 160 1-2 160 
. 17b of Table III---------- - 1 4, 22.9 4 320 14 160 

PART 5 is the residue of the oxyethylated polypropyleneglycol 
As has been pointed out previously, one of the sub 

genera herein described is particularly effective in the 
resolution of petroleum emulsions of the water-in-oil type 
as described in our co-pending application, Serial No. 
499,197, filed April 4, 1955. The products herein de 
scribed are effective for a variety of uses where cationic 
surfactants are employed. It is well known that cationic 
surfactants have utility in the following fields: Acid de 
tergents; agricultural sprays; anti-static; asphalt; cement; 
floatation; leather; metals; paints; printing inks; rubber; 
and textiles. 

Reference is made to certain other uses. For instance, 
the material is valuable as a fuel oil additive in the man 
ner described in U. S. Patent No. 2,553,183, dated May 
15, 1951, to Caron et al. It can be used in substantially 
the same proportions or lower proportions and this is 
particularly true when used in conjunction with a gly 
oxalidine, or amido glyoxalidine. 
An analogous use in which these products are equally 

satisfactory, is that described in U. S. Patent No. 
2,665,978, dated January 12, 1954, to Stayner et al. The 
amount employed is in the same proportion or lesser 
amounts than referred to in said aforementioned Caron 
et al. patent. 
The second-use is for the purpose of inhibiting fogs in 

hydrocarbon products as described in U. S. Patents Nos. 
2,550,981 and 2,550,982, both dated May 1, 1951, and 
both to Eberz. Here, again, it can be used in the same 
proportions as herein indicated or even smaller propor 
tions. 
These materials also have particular utility in increas 

ing the yield of an oil well by various procedures which 
in essence involve the use of fracturing of the strata by 
means of liquid pressure. A mixture of these products 
with oil or oil in combination with a gel former alone, 
or a gel former and finely divided mineral particles, yields 
a product which, when it reaches crevices in the strata 
which are yielding water, forms a gelatinous mass of 
curdy precipitate or solid or semi-solid emulsion of a 
high viscosity. In any event, it represents a rapid gelling 
agent for the strata crevices and permits pressure to be 
applied to fracture the strata without loss of fluid through 
crevices, openings or the like. 
The herein described products and the derivatives 

thereof are particularly valuable in flooding processes 
for recovery of oil from subterranean oil-bearing strata 
when employed in the manner described in U. S. Patent 
No. 2,233,381, dated February 25, 1941, to De Groote 
and Keiser. 

Having thus described our invention, what we claim as 
new and desire to secure by Letters Patent, is: 

1. A quaternary ammonium compound of the structure 
O 
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where (C3H6O) equals at least 10, and (C2H4O) is 
equals 10-90% of the total weight of the compound, the 
molecular weight being within the range of approximately 
800 to approximately 10,000 and 

O 

R/? 
is the radical of the halogenated monocarboxy acid 

? 

having not over 18 carbon atoms in which R', is com 
posed of carbon and hydrogen atoms, in which n' is a 
small whole number not over 2 and the halogen atomis 
substituted in the alpha-carbon position, and Ns R1 is the 
radical of the free tertiary amine N=R1 in which R1 is 
composed of carbon and hydrogen atoms and represents 
not over 3 organic radicals having a total of not over 
15 carbon atoms which organic radicals collectively satis 
fy the trivalent nitrogen valency, and R' is a member 
of the class consisting of hydrogen and 

?R/NSR 
in which the characters have their previous significance, 

2. The quaternary ammonium compound of claim 1 in 
which R' is 

? 

Ö R”N==R” 

3. A quaternary ammonium compound of the struc 
ture 

* Ris-NR'Ö ORO Ö'R'N=R | | halogen 
3. 

in which ORO is the residue of the oxyethylated polypro 
pyleneglycol 

where (C3H6O)y equals at least 10, and (C2H4O)+2, 
equals 10-90% of the total weight of the compound, the 
molecular weight-being within the range of approximately 
800 to approximately 10,000, and 

O 

R’C 

is the radical of the halogenated monocarboxy acid 
.? 

(Hal) ?t?? 
having not over 18 carbon atoms in which R is com 
posed of carbon and hydrogen atoms, and the halogen 
"atom is substituted in the alpha carbon position, and 
N=R1 is the radical of the free tertiary: amine NeR in 

    

  



3 
which R1 is composed of carbon and hydrogen atoms and 
represents not over 3 organic radicals having a total of 
not over 15 carbon atoms which organic radicals col 
lectively satisfy the trivalent nitrogen valency. 

4. A quaternary ammonium compound of the struc 
tre 

RENRCORO R”NSER chlorine 

in which ORO is the residue of the oxyethylated polypro 
pyleneglycol 

where (C3H6O)g equals at least 10, and (C2H4O)+a; 
equals 10-90% of the total weight of the compound, the 
molecular weight being within the range of approximately 
800 to approximately 10,000, and 

R? 
is the radical of the halogenated monocarboxy acid 

having not over 18 carbon atoms in which R' is com 
posed of carbon and hydrogen atoms, and the halogen 
atom is substituted in the alpha carbon position, and 
N=R1 is the radical of the free tertiary amine N=R1 in 
which R1 is composed of carbon and hydrogen atoms and 
represents not over 3 organic radicals having a total 
of not over 15 carbon atoms which organic radicals col 
lectively satisfy the trivalent nitrogen valency. 

5. A quaternary ammonium compound of the structure 

?? ORO ?? chlorine 
in which ORO is the residue of the oxyethylated polypro 
pyleneglycol 

where (C3H6O) equals at least 10, and (C2H4O)a+a; 
equals 10-90% of the total weight of the compound, the 
molecular weight being within the range of approximately 
800 to approximately 10,000 and 

is the radical of the halogenated monocarboxy acid 
O 

(C) R'COH 

having not over 2 carbon atoms in which R' is composed 
of carbon and hydrogen atoms, and the halogen atom is 
substituted in the alpha carbon position, and N=R1 is the 
radical of the free tertiary amine NsR1 in which R1 is 
composed of carbon and hydrogen atoms and represents 
not over 3 organic radicals having a total of not over 
15 carbon atoms which organic radicals collectively satis 
fy the trivalent nitrogen valency. 

6. The quaternary compound of claim 5 in which 
NsR1 is a lower molecular weight alkyl derivative of 
pyridine having not over 9 carbon atoms. 

7. The quaternary compound of claim 5 in which 
NaR1 is pyridine. 

8. A quaternary ammonium compound of the structure 
? O 

to ??,ð ORO CE tra 2 

in which ORO is the residue of the oxyethylated polypro 
pyleneglycol 
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O 
where (C3H6O) equals at least 10, and (Caha.O)a-alf 
equals 10-90% of the total weight of the compound, the 
molecular weight being within the range of approximately 
800 to approximately 10,000. 

9. A quaternary ammonium compound of the structure 
O ? 

ya ??? o Ro ? CE tra 
in which ORO is the residue of the oxyethylated polypro 
pyleneglycol 

where (C3H6O) equals approximately 40%, and 
(C2H4O) --3' equals approximately 60% of the total 
weight of the compound, the molecular weight being with 
in the range of approximately 800 to approximately 
10,000. 

10. A quaternary ammonium compound of the struc 
ture 

ordo CH2CORO C Citorlin] o 
in which ORO is the residue of the oxyethylated polypro 
pyleneglycol 

where (C3H6O) equals approximately 45%, and 
(C2H4O) as equals approximately 55% of the total 
weight of the compound, the molecular weight being 
within the range of approximately 800 to approximately 
10,000. 

11. A quaternary ammonium compound of the struc 
te 

? ? 

adio ??, ORO CH2 to l 
in which ORO is the residue of the oxyethylated polypro 
pyleneglycol 

where (C3H6O) equals approximately 50%, and 
(C2H4O)a--it equals approximately 50% of the total 
weight of the compound, the molecular weight being 
within the range of approximately 800 to approximately 
10,000. 

12. A quaternary ammonium compound of the struc 
tre 

adio CH3CORO CH2 orlin] [el 
in which ORO is the residue of the oxyethylated polypro 
pyleneglycol 

where (C3H6O) equals approximately 55%, and 
(CaFAO) ac--if equals approximately 45% of the total 
weight of the compound, the molecular weight being 
within the range of approximately 800 to approximately 
10,000. 

13. A quaternary ammonium compound of the struc 
tute: 

ot CB2CORO CH2 toda [] 
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in which ORO is the residue of the oxyethylated polypro 
pyleneglycol - 

where (C3H6O) equals approximately 60%, and 
(C2H4O) car equals approximately 40% of the total 
weight of the compound, the molecular weight being 
within the range of approximately 800 to approximately 
10,000. 

12 
References Cited in the file of this patent 

2,505,948 
2,517,091 
2,517,094 
2,549,434 
2,549,437 
2,683, 167 

UNITED STATES PATENTS 
De Groote et al...-.-.-.-.-.-.-.-- May. 2, 1950 
De Groote et al...-.-.-.-.-.-.-.-.-. Aug. 1, 1950 
De Groote et al. ---------- Aug. 1, 1950 
De Groote et al. -.-.-.-.-.-.-.-.- ???. 17, 1951 
De Groote et al. --------- Apr. 17, 1951 
Girod et al. ------------- July 6, 1954 

; 

  


