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REDUCTION OF RESIDUAL ORGANIC 
CHLORINE IN HYDROCARBYL AMINES 

FIELD OF THE INVENTION 

The present invention relates to a process for the 
reduction of residual chloride in hydrocarbyl amines, 
particularly in polyisobutylene-dimethylaminopropyla 
mine (PIB-DAP). 

BACKGROUND OF THE INVENTION 

Hydrocarbyl amines may be used in fuels such as 
gasoline. See US. Pat. No. 5,006,130. Certain hydro 
carbyl amines such as polyisobutylene-dimethylamino 
propylamine are prepared by processes which include 
chlorination and dehydrochlorination of, e. g., the ole?n 
followed by reaction with the amine. In previously 
known art the reaction of the ole?n with the amine is 
incomplete and thus a residual organic chloride level 
remains. 

Environmental concerns indicate reducing the level 
of residual organic chloride in gasolines is desirable. 
There are three potential methods of achieving this 
result. Two methods of reducing the residual organic 
chloride level are (l) a more efficient olefin-amine reac 
tion and (2) preparation of hydrocarbyl amines through 
a non-chloride route. The third method is the subject of 
the instant invention which is the conversion of the 
residual organic chloride to inorganic chloride. It 
would be advantageous to have a process utilizing this 
third method to remove residual organic chloride from 
hydrocarbyl amines. 

SUMMARY OF THE INVENTION 

The instant invention is a process for reducing resid~ 
ual organic chloride in a hydrocarbyl amine by contact 
ing the hydrocarbyl amine with a chlorine-displacing 
nucleophile selected from NaSCN, NaCN, and NaSPh 
where a portion of the residual organic chloride is con 
verted to an inorganic chloride, and removing the inor 
ganic chloride. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT(S) 

The process of this invention is for reducing residual 
organic chloride in a hydrocarbyl amine. The hydro 
carbyl amine preferably has an average molecular 
weight between 500 and 5000. The hydrocarbyl amine 
may be an aliphatic polyamine and preferably is 
polyisobutylene-dimethylaminopropylamine. 
The hydrocarbyl (or aliphatic) amine used in the 

process of this invention is an oil soluble aliphatic alkyl 
ene polyamine. The compound and the process for 
making it are described below. The oil soluble aliphatic 
alkylene polyamine component detergent (a) has at least 
one polymer chain having a molecular weight in the 
range from about 500 to about 9,900 and preferably 
from about 550 to about 4,900, and particularly from 
600 to 1,300, and which may be saturated or unsaturated 
and straight or branch chain and attached to a nitrogen 
and/0r carbon atom of the alkylene radicals connecting 

' the amino-nitrogen atoms. 

Preferred polyolef'tn-substituted polyalkylene poly 
amines have the structural formula I 

R R" (I) 

where R is selected from the group consisting of a hy 
drogen atom and a polyole?n having a molecular 
weight from about 500 to about 9,900, at least one R 
being a polyole?n group, R’ is an alkylene radical hav 
ing from 1 to 8 carbon atoms, preferably 1 to 4 carbon 
atoms, R" is hydrogen or lower alkyl, and x is 0—5. 
Preferred is when one R is a branch-chain ole?n poly 
mer and the other R is hydrogen. The molecular weight 
range of R is preferably 550 to 4,900, with a molecular 
weight range of 600-1300 being particularly preferred. 
The ole?nic polymers (R) which are reacted with 

polyamines to form the additive used in the process of 
the present invention include ole?nic polymers derived 
from alkanes or alkenes with straight or branched 
chains, which may or may not have aromatic or cyclo 
aliphatic substituents, for instance, groups derived from 

' polymers or copolymers of ole?ns which may or may 
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not have a double bond. Examples of non-substituted 
alkenyl and alkyl groups are polyethylene groups, poly 
propylene groups, polybutylene groups, polyisobutyl 
ene groups, polyethylene-polypropylene groups, po 
]yethylene-poly-alpha-methyl styrene groups and the 
corresponding groups without double bonds. Particu 
larly preferred are polypropylene and especially poly 
isobutylene groups. 
The R" group may be hydrogen but is preferably 

lower alkyl, i.e., containing up to 7 carbon atoms, and 
more preferably is selected from methyl, ethyl, propyl 
and butyl groups. 
The polyamines used to form the aliphatic polyamine 

compounds used in the process of this invention include 
primary and secondary low molecular weight aliphatic 
polyamines such as ethylene diamine, diethylene triam 
ine, triethylene tetramine, propylene diamine, butylene 
diamine, trimethyl trimethylene diamine, tetramethyl 
ene diamine, diaminopentane or pentamethylene di 
amine, hexamethylene diamine, heptamethylene di 
amine, diaminooctane, decamethylene diamine, and 
higher homologues up to about 18 carbon atoms. In the 
preparation of these compounds the same amines can be 
used or substituted amines can be used such as N-methyl 
ethylene diamine, N-propyl ethylene diamine, N,N 
dimethyl 1,3-propane diamine, N-Z-hydroxypropyl eth 
ylene diamine, penta-(l-methylpropylene)hexamine, 
tetrabutylene-pentamine, hexa-(l,l-dimethylethylene) 
heptane, di-(l-methylamylene)-triamine, tetra-(1,3 
dimethylpropylene)pentamine, penta-( l ,S-dime 
thylamylene)-hexamine, di(1-methyl-4-ethylbutylene) 
triamine, penta-(l,Z-dimethyl-l-isopropyl ethylene)hex 
amine, tetra-octylenepentamine and the like. 
Compounds possessing triamine as well as tetramine 

and pentamine groups are applicable for use because 
these can be prepared from technical mixtures of poly 
ethylene polyamines, which could offer economic ad 
vantages. 
The polyamine can be a cyclic polyamine, for in 

stance, the cyclic polyamines formed when aliphatic 
polyamines with nitrogen atoms separated by ethylene 
groups were heated in the presence of hydrogen chlo 
ride. 
An example of a suitable process for the preparation 

of the compounds employed in the process according to 
the invention is the reaction of a halogenated polyhy‘ 
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drocarbon having at least one halogen atom as a substit 
uent and a hydrocarbon chain as de?ned hereinbefore 
for R with a polyamine. The halogen atoms are re 
placed by a polyamine group, while hydrogen halide is 
formed. The hydrogen halide can then be removed in 
any suitable way, for instance, as a salt with excess 
polyamine. The reaction between halogenated hydro 
carbon and polyamine is preferably effected at elevated 
temperature in the presence of a solvent; particularly a 
solvent having a boiling point of at least about 160° C. 
The reaction between polyhydrocarbon halide and a 

polyamine having more than one nitrogen atom avail 
able for this reaction is preferably effected in such a way 
that cross-linking is reduced to a minimum, for instance, 
by applying an excess of polyamine. 
The amine additive used in the process according to 

the invention can be prepared, for example, by alkyla 
tion of low molecular weight aliphatic polyamines. For 
instance, a polyamine is reacted with an alkyl or alkenyl 
halide. The formation of the alkylated polyamine is 
accompanied by the formation of hydrogen halide, 
which is removed, for example, as a salt of starting 
polyamine present in excess. With this reaction between 
alkyl or alkenyl halide and the strongly basic poly 
amines. dehalogenation of the alkyl or alkenyl halide 
can occur as a side reaction, so that hydrocarbons are 
formed as byproducts. Their removal can, without 
objection, be omitted. 
The hydrocarbyl amine is prepared by reaction with 

chlorine followed by reaction with an amine and has 
residual organic chloride. To remove at least a portion 
of the residual organic chloride the hydrocarbyl amine 
is contacted with a chlorine~displacing nucleophile. A 
suitable chlorine-displacing nucleophile may be deter 
mined by contacting it with l-octadecyl chloride and 
observing whether an inorganic chloride salt results. If 
so, the chlorine-displacing nucleophile is suitable for use 
in the process of this invention. In the process of this 
invention, the contacting suitably occurs for about 25 to 
45 hours at a temperature of greater than about 120° C. 
Preferably, the nucleophile is NaSCN. The nucleophile 
may also be selected from NaCN, NaSPh (sodium thio 
phenoxide), NaSCN, and mixtures thereof. 

Preferably, prior to contacting, the nucleophile is 
diluted in a hydrocarbon solvent. The hydrocarbon 
solvent may include dimethyl sulfoxide (DMSO) and 
/or dimethyl formamide (DMF). Use of a hydrocarbon 
solvent facilitatesthe reaction as well as allows for 
removal of the displaced chloride by simple ?ltration. 
When such dilution is done the contacting of the hydro 
carbyl amine with a chlorine-displacing nucleophile 
occurs in the presence of the hydrocarbon solvent. 
Where the nucleophile is NaSCN it is preferably placed 
in a suf?cient amount of DMSO to effect dissolution 
prior to contacting the combined NaSCN and DMSO 
with the hydrocarbyl amine. If an aqueous solvent for 
the nucleophile is used, a phase transfer agent must be 
used to transfer the nucleophile to the organic phase to 
react with the hydocarbyl amine. 
A preferred embodiment is where the hydrocarbyl 

amine is polyisobutylene-dimethylaminopropylamine in 
a xylene solution. The nucleophile is NaSCN and it is 
placed in a sufficient amount of DMSO to effect dissolu 
tion prior to contacting the combined NaSCN and 
DMSO with the hydrocarbyl amine. 

This results in a portion of the residual organic chlo 
ride being converted to an inorganic chloride. Prefera 
bly, the nucleophile is NaSCN and a portion of the 
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4 
residual organic chloride reacts with the NaSCN to 
form NaCl. The inorganic chloride is then removed. 
Preferably, after contacting the residual organic chlo 
rine is present in the hydrocarbyl amine in less than 
about 0.6% wt. After removal of the resulting inorganic 
chloride the hydrocarbyl amine may be mixed with a 
gasoline range hydrocarbon. The amount of residual 
organic chloride in the gasoline range hydrocarbon is 
preferably less than about 1 ppm. 
The ranges and limitations provided in the instant 

speci?cation and claims are those which are believed to 
particularly point out and distinctly claim the instant 
invention. It is, however, understood that other ranges 
and limitations that perform substantially the same func 
tion in substantially the same way to obtain substantially 
the same result are intended ‘to be within the scope of 
the instant invention as de?ned by the instant speci?ca 
tion and claims. ' 

EXAMPLES 

The invention will be described by the following 
example(s) which are provided for illustrative purposes 
and are not to be construed as limiting the invention: 

EXAMPLE 

Reduction of Residual Organic Chloride in PIB-DAP 

Experimental Method 
This example was performed in the following man 

ner: 

(l) NaSCN (2.43 g) was placed in suf?cient DMSO 
(30 ml) to effect dissolution. 

(2) The solution from step (1) was added to a 100 g 
solution containing 70 g of PlB-DAP in 30 g of xylene. 

(3) The mixture of step (2) was heated for 36 hours at 
160° C. 

(4) The resulting NaCl was removed by simple ?ltra 
tion. 

Results 

The xylene free PIB-DAP prior to the experiment 
contained 1.02% wt residual organic chloride as mea 
sured by x-ray ?uorescence. The post-treated material 
contained 0.59% wt residual organic chloride as mea 
sured by the same method. A washed and non-washed 
sample of the product showed the same 0.59% wt resid 
ual organic chloride. Thus the ?ltration removed all the 
inorganic chloride which had been displaced from the 
PIB-DAP. 
What is claimed is: 
1. A process for reducing residual organic chloride in 

a hydrocarbyl amine wherein said hydrocarbyl amine is 
prepared by any process for chlorinating a hydrocarbyl 
group followed by reaction with an amine wherein the 
improvement comprises contacting said hydrocarbyl 
amine with a chlorine-displacing nucleophile selected 
from the group consisting of NaSCN, NaCN, NaSPh, 
and mixtures thereof wherein a portion of the residual 
organic chloride is converted to an inorganic chloride, 
and removing said inorganic chloride. 

2. The process according to claim 1 wherein the 
hydrocarbyl amine has an average molecular weight 
between 500 and 5000. 

3. The process according to claim 1 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine. 
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4. The process according to claim 1 wherein the 

hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine and wherein the nucleophile is NaSCN. 

5. The process according to claim 1 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine and the nucleophile is NaCN. 

6. The process according to claim 1 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine and wherein the nucleophile is NaSCN 
and wherein a portion of the residual chloride reacts 
with the NaSCN to form NaCl. 

7. The process according to claim 1 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine and wherein the nucleophile is NaSCN 
and wherein a portion of the residual chloride reacts 
with the NaSCN to form NaCl and wherein said con— 
tacting takes place in the presence of DMSO. 

8. The process according to claim 1 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine and wherein the nucleophile is NaSCN 
and wherein a portion of the residual chloride reacts 
with the NaSCN to form NaCl and wherein prior to 
contacting the nucleophile is diluted in a solvent. 

9. The process according to claim 8 wherein the 
solvent is selected from the group consisting of DMSO, 
DMF, and mixtures thereof. 

10. The process according to claim 1 wherein the 
hydrocarbyl amine is polyisobutylene~dimethylamino 
propylamine and wherein the nucleophile is NaSCN 
and wherein the NaSCN is placed in a sufficient amount 
of DMSO to effect dissolution prior to contacting the 
combined NaSCN and DMSO with the hydrocarbyl 
amine and wherein a portion of the residual chloride 
reacts with the NaSCN to form NaCl. 

11. The process according to claim 1 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine in a xylene solution and wherein the nu 
cleophile is NaSCN and wherein the NaSCN is placed 
in a sufficient amount of DMSO to effect dissolution 
prior to contacting the combined NaSCN and DMSO 
with the hydrocarbyl amine and wherein a portion of 
the residual chloride reacts with the NaSCN to form 
NaCl. 

12. The process according to claim 1 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine in a xylene solution and wherein the nu 
cleophile is NaSCN and wherein the NaSCN is placed 
in a sufficient amount of DMSO to effect dissolution 
prior to contacting the combined NaSCN and DMSO 
with the hydrocarbyl amine and wherein a portion of 
the residual chloride reacts with the NaSCN to form 
NaCl and wherein the contacting occurs for between 
about 25 and 45 hours and the temperature of contact 
ing is greater than about 120° C. 

13. The process according to claim 1 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine in a xylene solution and wherein the nu 
cleophile is NaSCN and wherein the NaSCN is placed 
in a suf?cient amount of DMSO to effect dissolution 
prior to contacting the combined NaSCN and DMSO 
with the hydrocarbyl amine and wherein a portion of 
the residual chloride reacts with the NaSCN to form 
NaCl and wherein the contacting occurs for between 
about 25 and 45 hours and the temperature of contact 
ing is greater than about 120° C. and wherein after 
contacting the residual chlorine is present in the hydro 
carbyl amine in less than about 0.6% wt. 
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14. A process for making a hydrocarbyl amine-con 
taining gasoline range hydrocarbon having low residual 
organic chloride content wherein said hydrocarbyl 
amine is prepared by any process for chlorinating a 
hydrocarbyl group followed by reaction with an amine 
and wherein said hydrocarbyl amine contains residual 
organic chloride wherein the improvement comprises: 

(a) contacting said hydrocarbyl amine with a chlo 
rine-displacing nucleophile selected from NaSCN, 
NaCN, NaSPh, and mixtures thereof wherein a 
portion of the residual chloride is converted from 
organic chloride to inorganic chloride; 

(b) removing said inorganic chloride; and 
(c) mixing said hydrocarbyl amine having reduced 

residual organic chloride content with a gasoline 
range hydrocarbon. 

15. The process according to claim 14 wherein the 
hydrocarbyl amine has an average molecular weight 
between 500 and 5000. 

16. The process according to claim 14 wherein the 
hydrocarbyl amine is polyisobutylene~dimethylamino 

‘ propylamine. 
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17. The process according to claim 14 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine and wherein the nucleophile is NaSCN. 

18. The process according to claim 14 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine and wherein the nucleophile is NaSCN 
and wherein a portion of the residual chloride reacts 
with the NaSCN to form NaCl. 

19. The process according to claim 14 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine and wherein the nucleophile is NaSCN 
and wherein a portion of the residual chloride reacts 
with the NaSCN to form NaCl and wherein said con 
tacting takes place in the presence of DMSO. 

20. The process according to claim 14 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine and wherein the nucleophile is NaSCN 
and wherein a portion of the residual chloride reacts 
with the NaSCN to form NaCl and wherein prior to 
contacting the nucleophile is diluted in a solvent. 

21. The process according to claim 14 wherein the 
solvent is selected from the group consisting of DMSO, 
DMF, and mixtures thereof. 

22. The process according to claim 14 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine and wherein the nucleophile is NaSCN 
and wherein the NaSCN is placed in a sufficient amount 
of DMSO to effect dissolution prior to contacting the 
combined NaSCN and DMSO with the hydrocarbyl 
amine and wherein a portion of the residual chloride 
reacts with the NaSCN to form NaCl. 

23. The process according to claim 14 wherein the 
hydrocarbyl amine is polyisobutylene-dimethylamino 
propylamine in a xylene solution and wherein the nu 
cleophile is NaSCN and wherein the NaSCN is placed 
in a sufficient amount of DMSO to effect dissolution 
prior to contacting the combined NaSCN and DMSO 
with the hydrocarbyl amine and wherein a portion of 
the residual chloride reacts with the NaSCN to form 
NaCl. 

24. A process for making a polyisobutylene-dime 
thylaminopropyl-amine-containing gasoline range hy 
drocarbon» having low residual organic chloride 
wherein said polyisobutylene-dimethylaminopropyla 
mine is prepared by any process for chlorinating poly 
isobutylene followed_by reaction with dimethylamino 



H1143 
7 

propylamine and wherein said polyiso-butylene-dime 

thylaminopropylamine contains residual organic chlo 

ride the improvement comprising: 
(a) contacting said residual organic chloride-contain 

ing 
with NaSCN dissolved in DMSO wherein a por 

tion of the residual organic chloride is converted to 

polyisobutylene-dimethylaminopropylamine 
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NaCl such that the residual organic chloride is less 
than about 0.6% wt; ' 

(b) removing said NaCl; and 
(c) mixing said polyisobutylene-dimethylamino 

propylamine having reduced residual organic chlo 
ride content with a gasoline range hydrocarbon 
wherein the amount of residual organic chloride in 
the gasoline range hydrocarbon is less than about 1 

it t * it it 


