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vention. A further alternative is placement of the lead 
removal cartridge in the automotive fuel system between 
the fuel tank of the vehicle and the carburetor. Flow rates 
are very small compared to those in bulk and retail 
distribution equipment, permitting long residence times 5 
and small volume cartridges. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 of the drawings enclosed herewith represents a 

typical service station gasoline pump modified according 10 
to the present invention. 

FIG. 2 is an enlarged view of the canister for contain 
ing chemisorption agent in the combination of FIG. 
and, 

FIG. 3 is a view in fragmentary section of a cartridge 
for containing the chemisorption agent, 
DESCRIPTION OF PREFERRED EMBODIMENTS 
As shown in FIG. 1, a gasoline dispensing pump of con 

ventional design includes a housing indicated generally at 
10 within which are contained a motor driven pump and 
a metering device, not shown. The metering device drives, 
through suitable gearing, indicators within a panel 1 to 
report gasoline dispensed and price for the amount SO 
dispensed. The fuel after passing through the metering 
device, is conducted to the outside of the housing through 
a pipe connection 12 and into a discharge hose 13 
equipped with a valve nozzle 14. 
The modification to conventional dispensing pumps is 

a cansister 15 connected to the fuel discharge 12 by a 
pipe 16 provided with a valve for which the operating 
handle is shown at 17. Fuel from the pipe 16 is conducted 
to the top of canister 15 from which it passes through a 
chemisorption cartridge and is thence discharged to hose 
13 and nozzle 14. 
A typical cartridge is shown in FIG. 3 as constituted 

by a gauze container 18 within a wire mesh supporting 
cage 19. Disposed within the container gauze 18 is a mass 
of macroreticulate resin of the type which characterizes 
this invention. 

For the usual service station, a cartridge having a diam 
eter of four inches and a length of twelve inches will be 
adequate to reduce the lead content to acceptable levels 
over a period of about one month. When it is desired to 
change the cartridge, valve 17 is closed, the hose 13 is 
drained and the canister 15 is removed by unthreading 
from the top portion thereof. It is thus a simple matter to 
replace the cartridge in a very short period of time and 
return the dispensing pump to duty. 
A suitable macroreticulate resin is prepared according 

to the following specific example: 
PREPARATION OF MACRORETICULAR RESENS 
BASED ON cy-OLEFIN-MALEIC ANHYDRDE-P- 
DIVINYL BENZENE 

(1) Preparation of macroreticular resin based on styrene 
maleic anhydride p-divinyl benzene 

Procedure.-Maleic anhydride 4.85 g. is dissolved in 
20 cc. dimethyl formamide (DMF) followed by adding 
5.2 styrene and 1.30 g. p-divinylbenzene. Next .162 g. 
AZBN (azobis-isobutyronitrile) is dissolved in the mono 
mer solution, and transferred to a polymerization flask 
equipped with stirring. Next 200 cc. of n-heptane is added 
and the temperature brought quickly up to 70° C. under 
nitrogen. Polymerization is continued for 3 hrs. at 70° C. 
reaching close to 100% completion. During the polym 
erization we observe that swollen particles are formed in 
the flask. 
At the end of polymerization, the product is filtered 

off, and immediately dispersed in benzene (300 cc.) in 
order to extract out DMF. After 2 hrs. the polymer is 
recovered by filtration and redispersed in n-heptane (300 
cc.) for 1 hr. Next the polymer is recovered by filtrations 
and dried at ambient temperature. Final product consists 
of a macroreticular resin in particle form, 
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(2) Preparation of styrene maleimide-p-divinyl-benzene 

from the copolymer under (1) 
Procedure.-5 g. of styrene-maleic anhydride p-divinyl 

benzene as prepared in part (1) is swollen in 100 cc. of 
DMF in a 200 cc. pressure tube. The tube is heated up to 
110° C. and pressured up with NH up to 100 p.s. i. The 
following reaction occurs: m 

R O 
R O 

- (-)-on 
Yo -- NH --> 

-c^ (--NH, 
l, R. O. 

After completing the reaction (no further pressure drop) 
the reactor is purged with N in order to remove the NH3. 
Next step consists of bringing the reactor temperature up 
to 160-200° C. in order to complete the imidization. 

Alternative; Resin. A can also be produced directly by 
substituting maleic anhydride with N-maleimide in the 
experimental procedure under (1). 
(3) Preparation of macroreticular resin consisting of 

styrene - N-Bromo-succinimide-p-divinyl-benzene co 
polymer 
Experimental procedure.-Resin A above is 

R1 O 
Hé-) 

YH. 
-o? 

l, 
Swollen in an ice-cold alkaline solution, Br is added to 
the solution. The following reaction is carried out. 

. " . 
YH. -- Br2 - NaOH - l N 

HC-C 

NBr -- NaBr 
EC-C / -- HO 

l, l, 
The product is washed with distilled water in order to 
remove NaBr followed by vacuum drying at ambient tem 
perature. 
The macroreticular resin containing maleic anhydride 

can be hydrolyzed to the di-acid form or treated with 
RS to the thio-acid form or thioester (R-H or alkyl 
group) by conventional methods, and used in practice of 
this invention. 
What is claimed is: 
1. In a process for distributing and dispensing motor 

fuel: transportation means and storage means used al 
ternatively for leaded and unleaded fuels and a plurality 
of lead free fuel dispensing stations each comprising a 
storage tank, a pump, a suction line connecting said tank 
and said pump and a discharge line from said pump; the 
improvement which comprises a bed of high surface area 
macroreticular resin having at the surfaces thereof one 
or more active groups wherein said groups are selected 
from assemblage consisting of thiocarboxylic acid, thio 
carboxylic ester, succinic acid, thiosuccinic acid, thiosuc 
cinic ester, benzoic acid, camphor sulfonic acid, o-cresol, 
cupric nitrate, and N-bromo-succinimide which are highly 
selective for the chemisorption of tetraalkyl lead, through 
which said unleaded fuels are passed in order to remove 
any lead contamination, 
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2. A process as claimed in claim 1 wherein said macro 
reticular resin is comprised of one or more resins selected 
from the group consisting of phenyl ether, crosslinked 
polystyrene, phenolic and epoxy resins. 

3. A process as claimed in claim 2 wherein said group 
is N-bromo-succinimide and said macroreticular resin is 
styrene-p-divinyl-benzene. 

4. A method for removing trace amounts of lead from 
substantially lead free motor fuel, said method comprising 
flowing the fuel intended to be lead free but which has 
acquired a minor content of tetraalkyl lead through equip 
ment also used for leaded fuel through a body of high 
surface area macroreticular resin characterized by one or 
more groups at the surface thereof which are highly selec 
tive for chemisorption of tetraalkyl lead wherein said 
groups are selected from the assemblage consisting of thio 
carboxylic acid, thiocarboxylic ester, succinic acid, thio 
succinic acid, thiosuccinic ester, benzoic acid, camphor sul 
fonic acid, o-cresol, cupric nitrate, and N-bromo-succin 
imide. 
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5. The method as claimed in claim 4 wherein said 

macroreticular resin is comprised of one or more resins 
selected from the group consisting of phenyl ether, cross 
linked polystyrene, phenolic and epoxy resins. 

6. The method as claimed in claim 5 wherein said group 
is N-bromo-succinimide and said macroreticular resin is 
styrene-p-divinyl-benzene. 

References Cited 
UNITED STATES PATENTS 

3,105,038 9/1963 Ayers -------------- 208-251 
2,944,965 7/1960 Mirabile ------------ 208-253 
2,392,846 1/1946 Friedman ----------- 208-253 

DELBERT E. GANTZ, Primary Examiner 
J. M. Nelson, Assistant Examiner 

U.S. C. X.R. 


