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SOLD-LEQUID REACTION PROCESSES 
Robert Stanton, Denver, Colo. 

Application May 29, 1948, Serial No. 30,090 
(CI. 260-43) 8 Caims. 

This invention relates to processes for the 
production of Organo-metallic compounds, Which 
comprise impinging a jet of a fluid alkylating 
agent upon the stressed area. of a metal while 
Said metal is subjected to intense mechanical 
StreSS, Such as shear, torsion, and the like; and 
it relates more specifically to a process of pre 
paring tetraethyl lead by impinging a high Speed 
jet of liquid ethyl chloride upon lead-Sodium 
alloy While Said alloy is being Subjected to a 
grinding action between relatively moving Sur 
faces, e.g., in a Buhr type mill. 

In the usual processes of reacting lead-sodium 
alloy With an alky halide, the alloy is prepared 
in a coarsely divided form by grinding or Crush 
ing in a device of the ball-mill type. The milled 
alloy is then charged into a reactor through a 
Suitable opening. Dangerous conditions may 
result from the exposure of the alloy to the at 
mosphere, or by leakage of tetraethyl lead vapor 
from the reactor. In addition, the usual proc 
eSSes employ large reaction vessels involving rel 
atively large reaction mixtures, and the reactions 
are relatively slow and difficult to regulate. 

In accordance With the invention, it has been 
found that such processes can be conducted in 
a rapid and relatively safe, readily regulated 
manner, With improved yields. Small reaction 
mixtures are suitable. The new processes may 
be conducted in a fully continuous manner and 
give a highly desirable product. 
The Object:S a chieved in accordance With the 

invention include the provision of processes 
whereby organometallic compounds may be pre 
pared by impinging a jet of a fluid organo-re- º 
actant upon a stresSed area of a metal while said 
netal is being Subjected to mechanical Stress; 

the provision of processes for the preparation of 
alkylated lead by impinging a jet of an alky 
halide upon lead allkali metal alloy particles 
While Said particles are being Subjected to me 
chanical StreSS in a Buhr type mill; the provision 
Of a proceSS for the preparation of tetraethyl 
lead by preparing coarsely divided lead-sodium 
alloy and then impinging upon said alloy parti 
cles a jet of liquid ethyl chloride While said par 
ticleS are being Subjected to mechanical stress 
in a Buhr type mill; and other objects Which Will 
be apparent as details and embodiments of the 
invention are set forth hereinafter. 

In accordance With the invention, a high speed 
jet of a, fluid organo-reactant is impinged upon 
a StreSSed area of a metal While said metal is 
being Subjected to mechanical stress between 55 
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two grinding Surfaces; all under reaction tem 
perature and preSSure conditions. 

In one embodiment of the invention, coarsely. 
divided friable metal particles are passed be 
tWeen the grinding Surfaces of a Buhr type mill, 
and a jet of a fluid alkylating agent is impinged 
upon the metal particles While they are-being 
Subjected to mechanical Stress between the 
grinding Surfaces. This faVOrS chemical reac 
tion, and there Will also be a reduction in Size 
of the larger particles. The Stressed Surfaces of 
the particles are in highly reactive forn and 
are maintained clean. The reaction process 
takes place rapidy, and the final reaction prod 
ucts and residue are proceSSed to recover reac 
tion product:S, unconSumed reactantS and by 
products Or residues. 
The process may be conducted in a fully con 

tinuous manner, in a partially continuous orin 
termittent manner, or in a, batch type proceSS. 
The fully continuous process is preferred for 
commercial Operation. 

In order to facilitate a clear understanding o 
the invention, reference may be had to the ac 
companying draWings in Which: 

Figure "1 illustrates an arrangement of an ap 
paratus, partially diagrammatical and partially 
in Section, Which may be employed for conduct 
ing a process in accordance With the invention, 
e. g., in the manufacture of tetraethyl lead. 

Figure 2 representS a more detailed view of 
the Buhr mill type reactor shown in Figure 1. 

FigUre 3 illustrates a CrOSS-Sectional View along 
the lines 3–3 Of Figure 2. 

Figure 4 representS a Sketch of the proceSS 
Steps. 
In Figures 1, 2 and 3, a Buhr mill type reac 

tion chamber is represented by . This is in 
the form of a vertical cylindrical chamber en 
clOSing three grinding and reaction Zones 2, 3 
and 4, arranged in Series. Each grinding Zone 
includes a Stationary (upper) buhr plate, and 
a rotating (lower) buhr plate attached to the 
central Shaft in the chamber. The grinding 
plates are preferably constructed of hardened 
Steel, and preferably provided With a Series of 
radially-disposed raised ridges on the milling 
Surfaces and curving or raking slightly back 
Ward from a true radial position (So that the 
milled metal is urged from the inner area of the 
plate to the outer edges thereof as the lower 
plate revolves). Preferably, the upper station 
ary plate grinding Surface is conical or concave, 
and the loWer rotating plate grinding Surface is 
conical or conveX at a slightly greater angle or 
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curvature, so that the outer edges of the plates 
are closer together and provide a relatively Wide 
clearance therebetween at the inner edges, for 
facilitating introduction of coarsely ground ai 
loy at the inner edges. A Splined Shaft attach 
ment and a spring tension member maintain 
each pair of plates in proper spaced relation 
ship. The distance between the plates is pro 
gressively Smaller from zone 2 to ZOne 3 tO Zone 
4; and the coarse particles undergo a rough 
grinding and reaction in zone 2, a finer grind 
ing and reaction in zone 3, and the finest grind 
ing and reaction in zone 4. The clearance be 
tveen the plates in the latter Zone may be of 
colloidi mill Order. 
A pair of fluid reactant inlet, pipes 6 is pro 

vided for each grinding and reaction Zone, and 
these communicate With the fluid inlet jets 6A, 
set at an angle so as to direct the jet of fluid 
into the space between the grinding plates. The 
lines 6 are in cornmunication with the fluid react 
anti supply tank 4 through optional pump i6, Or 
also optional heater 7, and chamber d8. Tank 
4 is equipped with a feed line i5. Each grind 

ing and reaction Zone is also supplied With an 
excess fluid reactant outlet line , Which lines 
are connected to the fluid reactant recovery CO2 
denser3. 
A molten alloy supply vessel ( f is positioned 

So that alloy may be poured therefrom Onto a : 
perforated member 2, from Which it drops in 
the form of droplets Within a stack 3 into a 
cooling Liquid such as light mineral oil contained 
in vessel 65. The alloy particles partially Solid 
ify by cooling in contact With a rising curreat 
of gas, andare chilled in the mineral oil. The 
temperature of the melt, the distance of fall 
through gas, the character of the cooling maedium, 
and the like variables are preferably adjusted to 
provide alloy particles coated With a thin car 
bonized oil-protective film. Burners 4 are pro 
vided at the lower end of the stack for Supplying 
combustion gases (a non-OXidizing atmoSphere) 
in the stack. Other gases, or even air, could be 
circulated therein; and passed out of the tap. 
The vessel 05 is provided With agitating means 
di6 for keeping the alloy particles Suspended in 
the liquid. A hydraulic ejector ), energized by 
a high-preSSure stream of cooling fillid, is ar 
ranged to continuously feed portions of the slurry 
fron veSSel 195 into transfer pipe 8 Which 
delivers it into compartment 08 of the elevated 
vessel i 0. The liquid level in this compartment 
ismaintained Sufficienty high to constitute a 
Seal against backWard flow of tOXic VaporS from 
the reaction Zone. This veSSe is divided Verti 
cally by the Weir plate li . The alloy particles 
settle due to the relatively low velocity in the 
compartment, and fluid oVerfloWS the Weir plate 
into the discharge compartment, i 2. From there, 
the fluid flows by gravity through pipe i 3 into 
Surge tank . Liquid from the Surge tank 
constantly passes through the cooling vessel C5, 
under a constant level Or preSSure head, either 
directly through a pipe I 5 (or preferably 
through pipe 5 and purification vessels 22 
containing boiling a queolus hydrochloric acid Or 
the like and 23 containing aglleous caustic or 
the like neutralizing agent, for removing alkyl 
ated lead, as shown). ExceSS fluid overflows 
through line 6 into receiver f; from Which 
it is deivered under elevated preSSUre through 
pump 18 to activate the hydraulic ejector i f. 

i The alloy may be made up and melted at 
ground level and then eleyated to the top of the 
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4 
stack or shot tower, e.g., by hoisting and tilting, 
or by pumping, or by a gas-lift (in Which hydro 
carbon gas may be used and ignited at the dis 
charge to maintain the alloy in molten condition). 
The vessel e is provided with a vertically 

inclined continuous chain-type conveyor 9, 
having one or more perforated blades 28 at 
tached to the traveling chain in Such a manner 
as to drag the alloy upWard along the loWer 
inclined surface housing, and permit fluid to 
drain back into the compartment i9. By this 
means, or other equivalent elevating means, Sub 
stantially fluid-free coarsely divided alloy may 
be discharged continuousy from the spout at the 
upper end of the conveyor into the top of reaC 
tori. 
The bottom of the reactor i leads through 

throat portion 5 into line 8, which communicates 
substantialiy tangentialy With the side of the loW 
velocity cyclone separator 9. This Separator is 
provided with an annular arrangement of down 
vardly directed Spray nozzlesi, positioned abGVe. 
the point of communication of the exhaust line 
3. The top of the cyclone separator is equipped 
with a partial condenser 2, and also communi 
cates serially With the final condenser i 3, Which 
final condenser communicates With the fluid re 
actant feed tank 4. 
The lower end of the cyclone separator 9 com 

municates with a closed chamber i Which is 
equipped with a strainer 9. The Strainer 9 
communicates with the stripping column 20 
(which may be of the multiple tray, or packed 
tower type). The column 20 communicates at 
its lower end With the reboiler 2: The reboiler 
2 is equipped With a product removalseal pipe 22. 

he chamber i connunicates With an up 
wardly inclined helical ribbon-type conveyor 25, 
which conveyor in turn communicates With a 
storage vessel 26. The conveyor 25 is equipped 
With an annular heating jacket 2 at the upper 
end thereof. Conveyor 25 also communicates 
With a vapor line 23, at a point beloW the heat 
ing jacket 27, and it also communicates With a 
back-wash line 3, at a point beloW the Vapor 
line28. M 

A solvent Supply tank 21, which is equipped 
with a feed inlet, (not shown), communicates 
through pump 29 With line 30. Line 3 also com 
municates With the annular spray nozzles Ai 
through line 3. Tank 24 also communicates 
with the upper part of the stripping column 2 
through line 32. The upper part of Stripping 
column 2 communicates With condenser 23 
through line 28, and this condenser in turn com 
municates With tank2á. 

Figure 4 schematicaly illustrates the process. 
The metal reactant is preferably prepared in 
shot or the like coarsely divided form (desirably 
buti not neceSSarily in a Shotting device) and iS 
brought together With the fluid reactant in the 
reactor, under reaction temperature and preSSure 
conditions, Wherein high Speed jet and StreSS ac 

Both reaction and attri 
tion of Solid particles occur in the reactor. Sub 
Staattially COmpletey reacted and finely divided 
reaction miXture is paSSed from the reactor to a 
separator, wherein the desired product is sepa 
rated. In addition, un consumed fiuid reactant 
may be Separately recovered, and unconSurined 
Solid reactanti recovered as or in a residue. 
Other types of reaction chambers, in Which the 

high Speed jet of fluid organo-reactant may be 
directed onto stressed areas of metal while sub 
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jected to grinding stress conditions, are suitable. 
The cross section need not be cylindrical; the 
grinding surfaces need not be disk-like, and 
other means than rotation may be used for im 
parting the relative or sliding movement of 
grinding Surfaces. 

If desired, additional fluid alkylating agent 
jets may be positioned soasto direct the reactant 
into the grinding Space between the grinding 
plates. 

In one embodiment, the process of the inven 
tion may be applied to the manufacture of tetra 
ethyl lead by the reaction of lead-sodium alloy 
and ethyi Chloride. Tetraethyl lead is of great 
commercial importance and it is consumed in 
large quantities as an ingredient in gasoline and 
the like internal combustion engine fuels. 
Various methods have been proposed hereto 

fore for the manufacture of tetraethyl lead, e.g., 
from lead-Sodium alloy and ethy chloride. One 
type involves charging a batch of the (about 90% 
lead-10% Sodium) alloy into a reaction vessel 
and treating this With a batch ora continuous 
or intermittent Stream of ethyi chloride. The 
reaction VeSSel may be in the form of an auto 
clave equipped With a rotary Stirrer, ora rotating 
ball-mill, or similar batch type apparatus. These 
prior processes are subject to many draWbacks. 
They involve long reaction periods and leave 
much to be desired as to yields. The alloy parti 
cles and the sodium chloride by-products of the 
reaction tend to agglomerate into larger lumps, 
and thus a Substantial amount of the alloy is 
shielded from contact With the ethyl chloride 
reactantS. 
retains a substantial amount of the tetraethyl 
lead product, and the recovery of the product 
therefrom is tedious and Wasteful. 
There is considerable haZard involved in large 

reaction batch operations containing a, large 
charge of the alloy. The reaction may occur 
with explosive violence. If moisture should hap 
pen to come in contact with the alloy, an ex 
plosion may occur. Where the process is con 
ducted under pressure, there is considerable 
health hazard from any of the highly toxic tetra 
ethyl lead vapors Which might escape from the 
VariOUS Valves, Stuffing boxes and mechanical 
closures involved in batch type reaction vessels. 

In accordance With the invention, it has been 
found that the above drawbacks may be over 
come and the tetraethyl lead produced in a com 
mercially more advantageous manner. 
For the preparation of tetraethyl lead, using 

the apparatus illustrated in Figure 1, lead metal : 
and Sodium metal may be introduced and molten 
in VeSSel 10 . The molten alloy may be passed 
through the perforated member i 02, to form 
droplets which are substantially solidified by 
paSSing through Substantially inert gases and 
then quickly chilled or cooled by passing into 
Kerosene or the like light petroleum oil cooling 
fluid in Vessel. 05, to give very brittle particles 
in the form of Shot having a protective film coat 
ing; Which particles are especialy reactive When 
proceSSed in the reaction chamber aS discussed 
beloW. The Shot is continuously transferred to 

º compartment 199 of veSSe O and then to the 
reactor . The fluid Supply tank 4 is filled With 
ethyl chloride. Ethyl chloride is maintained in 
the chamber f8 at a pressure of about 100 pounds 
per Square inch gauge and a temperature of 
about 180° F. The alloy is fed into the reac 
tion chamber i by means of the feeder mech 
anism, and ethyl chloride is injected by means 

In addition, the agglomerated massi: 
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5 the Solid residue passes to chamber i f. 

3 
of the jets 6A. Optionally, heater 17 and cham 
ber 18 may be by-passed. 

Ethyl chloride preSSures in the range of 100 
to 1500 pounds per square inch gauge may be 
uSed; and the optimum pressure to be used is 
related to the composition of the alloy, intensity 
of grinding StreSS, and the other variables. 
Both the amount of the ethyl chloride and the 

amount of lead used are in excess of the Stoichio 
metric requirementS. Preferably, an excess of 
ethyl chloride is chosen, and introduced under 
high pressure So as to flush the alloy particles 
into the entrance space of each grinding and 
reaction Zone, and to Sluice the milled material 
from betWeen the grinding plates, in addition to 
combining chemically to form tetraethyl lead. 
The reaction temperature is preferably main 

tained at about 120º to 140° F. The reaction of 
che ethyl chloride and the alloy occurs rapidly 
at the effective (StresSed) contact Surface. This 
surface is maintained in most reactive form by 
the mechanical Stress of the grinding action, and 
also by the removal of any shielding coating. 
The by-product sodium chloride does not lump 
up or occlude any unreacted alloy or finished 
product, and is maintained in a finely divided 
State. 

Substantially completely reacted and finely 
divided reaction mixture is WithdraWn through 
exhaust line 8. This Withdrawn portion is then 
proceSSed to recover tetraethyl lead, unconsumed 
ethyl chloride, and a residue which may contain 
recoverable lead. In One embodiment, the With 
draWIn reaction niXture is passed to the loW 
pressure cyclone separator 9 and sprayed With 
acetone (from tank 2 through the Spray nozzles 
i). The ethyl chloride vapor undergoes a 
Scrubbing due to the effect of the partial con 
denser 2, and then passes upward to the con 
denser 3, Where it is condensed and returned to 
the ethyl chloride tank 4. Additional make-up 
ethyl chloride may be introduced through line 
5, if necessary. 
The acetone solution of tetraethyl lead plus 

The 
acetone solution, removed therefrom through 
strainer 9, passes to the stripping column 20. 
The acetone is vaporized, and the vapor passes 
to condenser 23, is condensed, and then passes 
to acetone solvent tank 24. Finished tetraethyl 
lead is removed through line 22. 
The Solid residue passes from chamber 1 to 

the conveyor 25 Wherein it is back-Washed With 
acetone, supplied through line 3a). It is then 
heated at a temperature of about 200° F. to expel 
acetOne Vapors and impart a final drying effect 
to the spent alloy. The acetone vapor passes 
up to the condenser 23, is liquefied, and then 
paSSes to tank 24. The spenti alloy passes to 
chamber 26. It may be removed and processed 
to recover any lead therein, in accordance With 
known procedures. 
The reaction chamber i may be Supplied With 

a temperature regulating jacket, or set in a tem 
perature regulating bath, in Order to maintain 
the temperature thereof. The expansion of the 
ethyl chloride leaving the jets is accompanied 
by a refrigerating effect, and this will absorb 
heat evolved by the exothermic chemical re 
action in the formation of the tetraethy lead. 
The acetOne Spray in the separator Serves to 

strip tetraethyl lead from the vapors as well 
as to help settle the Spent alloy particles and 
by-product, Sodium chloride. The effect of the 
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partial condenser 2 isto further strip tetraethyl 
lead from the vapors of ethyl chloride. 

It has been found that the recovered and 
recirculated ethy chloride tends to give a high 
er yield of tetraethyl lead, than does fresh ethyl 
chloride. It is thought that some material car 
ried over in the recovered ethyl chloride has a 
beneficial effect on the reaction, 
The process may be carried out in apparatus 

Which includes heat exchange devices; e.g., to 
use the heat contained in the ethyl chloride 
vapor to preheat fresh ethyl chloride liquid. 

In an illustrative operation, a Figure 1 type 
of apparatus is used, the cylindrical reaction 
chamber being of about 6 inches inner diameter 
and about 2 feet high. The grinding plates in 
the first grinding Zone 2 are set at a distance 
of 0.375 inch inner edge and 0.188 inch Outer 
edge; the plates in the Second grinding Zone 3 
are Set at a distance of 0.250 inch inner edge 
and 0.125 inch outer edge; and the plates in the 
third grinding Zone 4 are set at a distance of 
0.156 inch inner edge and 0,016 inch outer edge. 
Two / inch fluid jets are used for each Zone. 
The followingare representative operation condi 
tions: 

Duration of run---------- 2 hours 
VVeight of alloy charged-- 60 bS. 
Composition of alloy----- 10% Na, 90% Pb 
Reactor temperature----- 138°F. 
Pressure at inlet jetS----- 500 to 1500 p. S. i.g. 
Pressure at reactor outlet-, 8 p. S. i. g. 
Total ethyl chloride 
charged -------------- 60 lbS. 

Rate-ethy chloride feed - 0.5 lbs./min. 
Tetraethyl lead produced 16.2 libs. 
Yield baSed On Sodium 
consumed------------- 77% 

Ethyl chloride consumed... 14 lbs. 
Yield efficiency based on 

ethyl chloride---------- 92% 
AverageSize of alloy feed- 4 mesh 
Average Size of lead resi 
due ------------------ 64 mesh 
Pounds per square inch gauge. 
In this procedure, the liquid is under a Very 

high pressure gradient, e.g., the pressure differ 
ence between the inlet, pressure and the outlet 
pressure is in the range of about 62-to about 
188-fold. This is aSSociated With a Very rapid 
fioW of the liquidi between and around the alloy 
particles Which are Subjected to preSSure be 
tWeen the annular milling Surfaces, thus remOV 
ing any shielding coating from the alloy and 
maintaining effective contact between both re 
actants While the alloy particles are subjected 
to intense mechanical stress. The reaction pro 
gresses Very rapidly, and a high yield of the 
desired product is obtained in a Very conVenient 
alle 
It is indeed surprising that this reaction can 

be carried out So readily in accordance With the 
above-described procedure, and in Such uneX 
pectedly high yields. In the case of a process 
of preparing tetraethyl lead from the lead-sodi 
un alloy and ethyl, chloride in a, ball-mill, the 
alloy tends to clinker up into lumps Which con 
tain unreacted alloy particles and by-product 
sodium chloride and also occlude Some tetraethyl 
lead. There is also a tendency for a caking Or 
coating of the balls (to form lumps) in the mill, 
and this Will similary isolate the tWo reactantS 
from each other and occlude the reaction product 
so as to make recoverythereof difficult. 
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8 
In the normal operation of the above-described 

process, there Will be no appreciable health haZ 
ards from the escape of tetraethyl lead vaporS. 
The high pressure part of the reaction System, 
wherein tetraethyl lead occurs, is completely 
closed. If desired, the pumping unit:S may be 
completely Submerged Within the correSpOnding 
tanks, in order to avoid possible leakage of liquid 
from any stuffing boxes or rotary Shaft Seals. 
If desired, the condensing units and tanks may 
be Set at a Suitable height relative to the re 
mainder of the apparatus, So that the static 
pressure of the liquid Will be sufficient for move 
ment of the liquid Without the use of pumpS. 
Other proportions of lead to alkali may be used. 

in the alloy, e.g., containing more than about 
12.5% sodium. The alloy may be made up from 
one ormore allkali metals, e.g., miXtures of alkali 
metals may be used. Other organic halides may 
be used, e.g., etny bromide, and Other SolventS 
than acetone may be used, as the art, Will readily 
appreciate in View of the above descriptions. A 
higher boiling fraction of gasoline may be used. 
aS a Solvent; and the Solvent Solution of the 
tetraethyl lead could be directy blended With 
gasoline to give a desired motor fuel. 

If desired, knoWIn promoters Or catalyStS-may 
be included in the reaction mixture. Ferric 
chloride or anhydrous alluminum chloride may 
be Suspended in an inert Vehicle, Such as a 
petroleum distillate, and introduced in controlled 
amounts into the reaction chamber at a Con 
venient point. 

If desired, the above-described product Sepa 
ration and recovery system may be replaced by 
conventional quenching and Steam distillation 
methods. For instance, the mixture of tetra 
ethyl lead and Spent alloy can be discharged 
from the loWer end of the Cyclone Separator 9 
into a chamber containing a plurality of Steam 
jets and then to a second cyclone separator, 
Wherein the Spent alloy particles are separated 
by a gravity effect, While the Steam and tetra 
ethyl lead Vaporare removed, condenSed, and the 
tWo immiscible liquids separately removed from 
the condensate. 
The proceSS may be used for the preparation 

of Organo-compounds of other metals Which give 
Stable metalloOrganic compounds. The metal 
reactant should be in brittle or frangible form. 
A Suitable fluid organo-reactant is used for in 
troducing the Organo-group and the metal is sub 
jected to the stresS for presenting a Very reac 
tive Surface. Instead of an alloy of lead With 
analkali metal, a leSS eXpensive alloy agent may 
be used, Such as Silicon, Which forms a friable 
reactive by-product slag. Where the metal is 
sufficiently hard and resistanti, it need not be 
alloyed, e.g., With Such metals as zinc (e.g., 
reacted With ethy bronide in an atmosphere of 
carbon dioXide or similar non-Oxidizable gas, 
to form diethyl zinc), magnesium, and the like. 
Mercury compounds may be formed by using a 
brittle or frangibie amalgam (e.g., reacted With 
ethy chloride, to form diethyl mercury) 

Instead of an alky halide, another alkylating 
agent may be used, e.g., ethylene or an organic 
ester Such as ethyl acetate dissolved in acetone or 
Similar SOIVent. 
In view of the foregoing disclosures, variations 

and modifications of applications of the invern 
tion Will be apparent to those Skilled in the art; 
and the invention contemplates all Such other 
methods, variations and modifications except as 
do not COme Within the appended clains, 
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I claimi: 
1. A process for the preparation of organo 

metallic compounds Which comprises contacting 
a liquid organo-reactant With a friable Solid metal 
reactanti in coarsely divided form, the mixture of 
Said reactantS tending to form a Shielding coat-. 
ing On Said. Solid interfering With efficient reac 
tive contact of the reactants, While Subjecting 
said solid reactant to intense mechanical streSS 
between relatively moving solid surfaces and 
maintaining the liquid reactantunder a Very high 
pressure gradient between said solid Surfaces, 
under reaction temperature and preSSure condi 
tions, Whereby the chemical reaction is intensified 
and fresh reactant surfaces are maintained, and 
separating organo-metallic compound product 
from unreacted organo-reactant and from the 
residue. 

2. A process of claim 1 Wherein alkylated lead 
is prepared by reacting Solid lead alkali metal 
alloy With a liquid alkylating agent. 

3. A process of claim 2 Which is conducted in 
a continuous manner and Wherein the alloy is in 
the form of Solidified about 4 mesh particles and 
the alkylating agentis ethyl chloride. 

4. A process of claim 3 Wherein the presSure 
gradient is in the range of 62- to 188-fold be 
tween the relatively moving Solid Surfaces. 

5. A proceSS of claim 4 Wherein the particles 
are Subjected to intense mechanical streSS be 
tWeen the first set of relatively moving solid sur 
faces set at a spacing of 0.375 inch at the alloy 
particle feed region and at a spacing of 0.188 
inch at the region of discharge of reduced size 
particles therefrom, passing the reduced size 
particles from said first set of solid surfaces be 
tWeen a Secondi Set of Irelatively moving Solid 
Surfaces maintained at a Spacing of 0.250 inch 
at the region of introducing the particles there 
between and 0.125 inch at the region of discharg 
ing reduced Size particles therefrom and direct 
ing at least One high Speed jet of liquid ethyl 
chloride upon Said particles While they are being 
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Subjected to intense mechanical stress between 
Said Second Set of Solid Surfaces, and passing the 
reduced Size particles from Said Second set of 
Solid Surfaces between a third set of relatively 
moving Solid Surfaces maintained at a spacing of 
0.156 inch at the region of introducing the par 
ticles therebetween and 0.016 inch at the region 
of discharging reduced size particles therefrom 
and directing at least one high speed jet of liquid 
ethyl chloride upon said particles while they are 
being Subjected to intense mechanical stress be 
tWeen Said third set of solid surfaces. 

6. A proceSS of claim 4 Wherein the reaction 
miXture contains a catalyst. 

7. A proceSS Of Claim 6 Which includes form 
ing molten lead alkali metal alloy into substan 
tially Solidified coarsely divided hot particles in 
Substantially round form and quickly cooling 
Said particles in light petroleum oil whereby a 
protective film coating is formed on said particles 
and the metal therein is very brittle, whereby 
there is obtained an increased efficiency of attri 
tion and reaction of said particles. 

8. A proceSS of claim 7 Wherein the reaction 
miXture is contacted with a solvent for tetraethyl 
lead, and a Solution of tetraethyl lead in said 
Solventis Separated from unreacted ethyl chloride 
and from the residue. 

ROBERT STANTON. 
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