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1. 2i. 
This invention relates to apparatus for the erable when the system is unders a pressure'difi. 

controlled introduction of 'solid materials to a ferent than atmospherie:- liquid system. . In a more specific aspect, it re- Another object is to provide an efficient mearis 
lates to systems for adding solids to liquids' un- of introducing activating solid granular anhy 
der a pressure substantially different than at- 5 drous aluminum chloride to arreaction system 
mospheric pressure. Ihia still 'more "specific as such as one catalyzed by aluminium "chioride; 
pect, it relates to such a system in which the such as icuid phase alkylation, or isomerization 
solid materialis' metered and washed down into Another object is to provide a simple means 
the lituid while the liquid level is controlled of metering 'solid material into airlicuid surroder 
The introduction of solid materials in granu- 10 pressure while maintaining the level of the lice 

lar or powdered form to systems operating at uid at a predetermined elevation and washing 
pressures" greater than atmospheric or less than down the inner sides of the apparatus' adjacent 
atmospheric has been an "industrial problemur- said liquid level. - • . 
solved by the prior art." Formany years, the spez Nürnerous' other objects' and advantages will be 
cific problem of continuously adding aluminum 15 apparent to those skilled in the art upon read: 
chloride to pressure reaction systems such as liq-" ing the accompanying specification; claims arid 
uid-phase alkylation isomerization; and other drawings: --- 
systems utilizing aluminum chloride, either as In the drawing; the single figure shows an 'eler 
such or as a fluid-complex, has not been solved vational view of a system embodying the present 
satisfactorily by the prior art. Thie aluminum 20 invention-with parts brokeri'away. 
chloride, of course, is generally' used as'a cata- Iithedrawing a containerf is providea for 
lyst, as is well known in the prioriart:- theiliduidii While.this: container, may beta-stark 

In the prior art, the altiminum chloride-salt or other shaped container, it is preferred to have: 
was sometimes pumped into the system as sa" the containeriffin at-form of a liquid flow li?he 
slurry, with resulting difficulties of pump' ero- 25 through which the liquid may be relatively rap 
sion and corrosion, check valve wear and other idly pumped during ther process of adding:the 
difficulties. In systems using a liquid aluminum solids. A container or closed hopper-2 is pros; 
chloride: hydrocarbon complex, the complex is vided for the solid material: which is ins; grana, 
sometimes-?withdrawn from the", system alumii, ular or powdered form, but which may beinary. 
num chloride dissolved in the complex and the 30, form that will feed by gravity throughithe.hops) 
mixture pumped-back into the 'system: Due to pers to a 'Screw conveyor 3 preferably attached to, 
low solubility of aluminum chloride in the 'coms, the bottom of the hopper; . 
plex; such a system requires an excessively large While we prefer to use a 3screw conveyor to: 
volume of complex to be withdrawn and pumped handle the-imaterials obviously other: forms of 
back into the system with the added aluminum 35 meteringsmeans may be used: for example;thopy 
chloride: Inithie case: of a viscousi catalysts: the per 32.Écolld be directly overca conduit 4 and as 
pumping of such: quantities of fluid is difficulti rotating paddle wheel gate could be substitutedy 
and, as:mentioned: above, corrosion may: attack. for screw iconveyor:3; as any means for: provid 
the pulp. ing controlled movemeratiof the solids: from hop 
In many instances; it is undesirable; for the 4 per 2 to conduit: 4-is' within the scope of ourin, 

solids' being added to the system to be', wets by vention; 
the liquids into which it is introduced until the: Metering means: 3 should be driven at a suit, 
solidisi actually, inside; the systemi because: such able.irate of speed,aradr while; it can be driven 
wetting may lead to premature: chemical reac: intermittently with comparables results, sittis pre 
tion, or thei: wetting: may lead-to' caking of the 45 ferred to drive meterimeans 3 continuously. Any 
solid materialito choke up the opening and cause: suitable means:sfor driving 3ramay be provided 
the timaterial to bridge. across; the opening make For purposes of illustration, as variable spaed 
ing the feeding:of: the material impossible;. electric notor 5 is shown:operated from aa power; 

In accordance: with the present.invention; the: Source:6 and 7 with a rheostat 8:as ories of many 
abovementioned difficulties are “all avoided and 50 possibleways' of varying:the speed of motor 5: 
the following objects are easily obtained Conduitt4° corrects; the container. 2: for:the: 
One object-of; this, invertion is to provides ar: solidst with theiscontainerif fore the liquids arida 

efficient means of introducing a solid at a copia: conduit 4 may be regarded as including such 
trolled rate to a liquid. portions of metering device:3 as are:accessible to 
Another object is to provide such a meanstop 55, gases from condit 18'. A valves 5&isiprovidediini 
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conduit 4 to open or close the conduit and is 
shown in open position. Walve 5' obviously may 
be of any type such as a plug valve or a gate 
valve, and is conventionally illustrated. 

In order to keep liquid 9 from rising through 
conduit 4 into container 2, it is necessary to 
maintain the top of the liquid somewhat adja 
cent a predetermined elevation such as 0. A 
float chamber is provided which is connected 
to conduit 4 by pipes 2 and 3 so that the liq 
uid level in is the same as in 4. Floating in 
side is a float which operates a liquid level 
control 4. Obviously, any other type liquid 
level control known to the art may be employed 
in place of parts to 4, inclusive. 

Control 4, by means of some suitable distance 
control 5 chosen from among the many suitable 
controls available in the prior art, operates mo 
tor 6 of motor valve 7 to open or close gas line 
f8. Any other suitable valve controlled from a 
distance may be used in place of 7. Gas line 8 
leads directly into conduit 4 where the gas can 
oppose the liquid pressure at surface 0. 
The right hand end of gas line 8 receives gas 

from a suitable source of pressure. In many in 
stances, the gas might be air, but the use of air 
is not regarded as preferable with aluminum 
chloride. With aluminum chloride, we prefer 
to use hydrogen and/or methane as a suitable 
gas because it is non-reactive with the dry alu 
minum chloride and is not adsorbed to an ex 
tent Substantially altering the properties of alu 
minum chloride. 
In order to allow the liquid level 0 to rise, it 

is necessary to provide a leak between the in 
terior of conduit 4 and the atmosphere and two 
alternative means for doing so are provided. 
Walve 9 may be opened to allow gas to leak out 
of pipe 20 or valve 2 may be opened to allow 
gas to leak out of pipe 22, or both valves 9 and 
2 may pe opened. Pipes 2u and 22 lead to Suit 
able points of disposal depending on the nature 
of the gas employed. 
In order to wash down the interior of conduit 4 

and prevent a crust of material from forming 
around level ), a spray ring 23 is provided which 
directs liquid onto the walls of conduit & Whence 
the liquid flows down to join liquid 9 at level 0. 
Obviously, the liquid for ring 23 may be supplied 
from other sources and may be a different liquid 
than liquid 9, but it is preferred to withdraw 
some of liquid 9 from container through by 
pass liquid line 24 to supply liquid to ring 23. In 
order to move liquid through line 24, We prefer 
to provide pump 25 which may be of any type 
and it is preferred to have a valve 26 in line 24 
for purposes to be set forth later. 
A pressure equalization line 27 may be pro 

vided between line 8 and container 2 for more 
rapid equalization of pressure between 4 and the 
upper portion of 2 than could be obtained through 
conveyor 3 and the material in bottom of con 
tainer 2. With some types of dense material in 
conveyor 3 and container 2, it would take too long 
to equalize the pressure without having pipe 27; 
with more permeable materials, pipe 27 may be 
eliminated or pipe 8 can be closed before enter 
ing container 4. We prefer to have both pipes 
8 and 27 for use of both types of materials. 
In order to retain a pressure inside container 2 

substantially different than atmospheric it is nec 
essary to provide a closed covering 28 for the 
container. 
In order that the solid material does not Col 
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conical skirt 29 is placed above the spray ring 
So that the top of the skirt preferably touches 
the side walls of the pipe and the lower edge of 
the skirt is preferably inside the inner circum 
ference of the spray ring. With aluminum chlo 
ride, the skirt is preferably as shown with an 
acute angle to the pipe wall of less than 45, other 
angles being suited to other materials. 

Operation. 
In order to start the operation, Valves 26 and 

5' are closed and cover 28 of hopper 2 is removed 
and the hopper is filed with a granular or pow 
dered material Such as aluminum chloride. Cover 
28 is then replaced and Secured tightly to close 
container 2. Walves 26 and 5' are opened and 
liquid 9 flows from container up into conduit 4 
actuating liquid level control 4 to open valve 
7. Gas then passes through pipe 8 to press 

against liquid 9 at surface 0 and prevent fur 
ther rise of liquid 9. At the same time, the gas 
from pipe f8 goes up into container 2 either 
through conveyor 3 or pipe 2 when the latter 
is provided, or both. Walve 9 or 2 or both being 
open, Some of the gas leaks out of the pipe 20 or 
23 or both allowing the liquid 9 to rise and open 
Valve every now and then. Whereupon the 
gas drives liquid 9 down and liquid level control 
shuts Valve . In this manner, level is main 
tained Substantially at a predetermined level 
Such as . 
When funes of a reactive nature tend to rise 

off Surface ), it is better to open bleed valve 2 
so that gas from 8 Will carry the reactive vapor 
from i3 out pipe 22. Thereby, in great meas 
ure, preventing the vapor from reacting with the 
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Solid material in container 2. In other cases, 
valve 2 may be closed and valve 9 opened which 
minimizes disturbing the solid material falling 
through conduit 4. 
The liquid 9 flowing in container from left 

to right picks up the solid material falling 
through conduit 4 and takes it along to the 
right of the drawing. 

Metering system 3 is provided for dumping 
measured amounts or rates of the solids into con 
dut 4 and metering means 3 may be operated 
intermittently, but preferably is operated con 
tinuously by any Suitable variable speed means 
Such as motor 5. 
With certain solid materials, the solid materials 

tend to cake up and form a crust around the edge 
of Surface 0 or walls of conduit 4, but we have 
found that such a crust can be prevented by 
Spraying a suitable liquid on inner walls of 
conduit 4 to wash down the solid material into 
liquid 9 by a Spray Such as ring 23. One means 
of Supplying liquid to ring 23, shown as pump 25, 
pumps liquid 9 from container to ring 23. 
When all the solid material in container 2 is 

exhausted, then Valves 5' and 26 should be closed 
and the operations repeated. 
By suitably changing the pressure maintenance 

System i? to 8, this same apparatus may be 
applied to a System under a vacuum. For ex 
ample, a steam ejector, on pipe 8, could be a 
Suitable method of vacuum maintenance and 
then the flow would be reversed in pipes 20, 22, 
and 8 from the direction indicated in the draw 
ing by the arrows. Walve 7 and control 4 would 
have to be oppositely connected as the rise of 
surface O should shut off the vacuum at 7 in 
stead of turning on the pressure at 7 as shown. 
Gas Would be leaking into conduit 4 through 

lect on the top of the spray ring 23, a frusto- 75 valves 9 and 2 and if the air was bad for the 
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process, suitable sources of inert gas would have 
to be provided attached to pipes 2 and 22. 
While we have described one specific embodi 

ment of our invention, the invention is not lim 
ited thereby as obviously numerous substitutions 
and changes of non-inventive nature may be 
made without departing from the spirit of our 
invention which is defined in the following claims. 

Having described our invention, we claim: 
1. A feeding System for feeding solids into a 

liquid under pressure comprising a first cham 
ber for said solids, a second chamber for said liq 
uid, a first conduit connecting said chambers, said 
liquid under said pressure extending from said 
Second chamber to a liquid level in said first con 
duit, a feeding means for feeding said solid ma 
terial through said first conduit from said first 
chamber to said liquid, and means for preventing 
Said liquid from contacting said solid material in 
Said feeding means corn, rising a second pressure 
gaS Supply conduit connected to discharge gas 
under pressure into said first conduit, a motor 
operated valve for controlling flow of gas in said 
second conduit, said first conduit having a re 
stricted outlet for said gas and means actuated 
by Said liquid level in said first conduit for con 
trolling said motor operated valve to regulate said 
flow of gas into said first conduit to keep said 
liquid level down in said first conduit and there 
by prevent said liquid from contacting said solid 
material in said feeding means, 

2. A feeding system for feeding solids into a 
liquid under pressure comprising a first chamber 
for said solids, a second chamber for Said liquid, 
a first conduit connecting said chambers, Said 
liquid under said pressure extending from said 
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6 
second chamber to a liquid level in said first con 
duit, a feeding means for feeding Said Solid ma 
terial through said first conduit from Said first 
chamber to said liquid, and means for preventing 
said liquid from contacting Said Solid material in 
said feeding means comprising a second presa 
Sure gas Supply conduit connected to discharge 
gas under pressure into said first conduit, a motor 
operated valve for controlling fow of gas in said 
second conduit, said first conduit having a re 
Stricted outlet for said gas whereby any Vapors 
of said liquid are swept away before reaching 
said solid material in said feeding means, Wash 
ing means disposed and operable for Washing 
down a portion of the walls of said first conduit 
with Said liquid drawn from Said second cham 
ber and means actuated by said liquid level in 
said first conduit for controlling said motor op 
erated valve to regulate said flow of gas into said 
first conduit to keep said liquid level down in said 
first conduit and thereby prevent said liquid from 
contacting said Solid material in said feeding 
leans. 
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