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THiS inventibn - relites -to~apparatus -for the -

controllad -introdiictionof*'solid’ ‘materials to-a’
liguid systenr . In' a more’ specifi¢ aspect; i res
lates: t6- systems for-additg solids to liquids’ un+
der-g -pressure -substantially - différent ‘than-at=
mosphérik pressure.” Iha-still 'more-specifictasy
pect, it relates: tosuch ‘a-system in -which* the
solid Waterial’ is*metered -and washed* down*irto’
the Liuid whils the ligitid Tevelis controlled: -~

THe introduection of solid materials'in' granus
lar or powdered form to systems operating -at’
pressures-greater-than -atmiosphericor-less than
atimospHerie® has beenran industrial problenr un=
solved By-the prior art: For many years; thié spe=
cifi¢-problem of corntihuously” addihgaluminum:
chloride to pressure reaction systems suchas lg<
uid-"phase alkylation, isomerizationy and other:
systems utilizing -altiminum- chloride; - eithier " as
suchor as g fluid-complex, ‘has notbeern solved®
satisfactorily by the pr101 art: Thée-aluminum:
chloride; of course,-i&’ generally ‘used’ as'q cata-
1y5t; as is‘'well known'itr thé prlor arér

Th ‘thevprior ‘artitthe aluminum-chloride? salt?

was sometimes pumped into+thé ~system - agia-

slurmr,"thh"resultmg difficultiéssof’ punp -ero-

sion~and* corrosion; chéck’ valve -wear and other:
difficulties.> I systems usihg g liquid aluminum:
chlvride-Hydrocarbon - complex;” thé -complex:~is
sometimes-rwithdrawn from:the system;: alumi
num chloride dissolved in the complexand theér
miktiire pumped back into’ the-system:: Dueto

low-sotibility of alumrinum chlovide in:the com=-
ple:ssuch asysten requires:an- excessively' large’
volumie oféomplex totbe withdrawn and: pumped-
back:into thé:systen:with: thé added -aluminuny
chlorides: Irirthécaseof i -viscous: catalystiithe:
pumping:of such’quantities of fluid is’ diffictilss
and; asimentioned: above; corrosion: may-atthck”
the pumpi

I ‘many instances;i:it is ‘undesirable: for: the
solids beingradded: totheé system to:be-wetby:
the liquids into which:itiisintroduced.iuntil thes
soligt:is actually insides the: system because: sueh
wetting mzy:lead tor prematire :chémitals reat:
tion, “or: theswetting: may-lead:tocaking of:the:
solid'materialito choke up:the openingand causes
thesmaterialito:bridge: across: thesopening;: mak=:
ing thé feeding:of:the material:impossible; ..

Inaceordanee:withithe present-inveritioh; thes
above:mentioned :difficulties: are all avoided-and:
tHe followingrobjetts areeasily obtained!

Ore objectiofithisinvention -is to. provide' :an:
effiient means:of: mtroducmg a solidi-at ‘o com:
troltéeq rate to o liquidy

Anothérsobject. istto: prov1dersuch-ta»meansrapf
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erabile when the -systety isutider-s pressur\e"difi-‘

fefent-thin atnToSphérm‘ -

Another object™is to provide' ar eﬁiblen‘t niegns
of“irftrodiicing activating solid-granular anhy-

- drous*-aluminuntchloride to g -regdction” system

stuchVass-oiie” catalyzed by alumiriutits chitoride!
stch'as Hquid -phase alkylation, or* ‘fsomerization:

AribtHer obijett-is to"provme asimpler megns
of“metering  solid- material® into a: “hdluxd ndey
pressure whils maititaining: the level“ofthe lidye
uid® ats a-predetertined elevation - and-washing
down -the-dniter ‘sides’ oftHe -apparatus adiacerit
said liquid level,

Niftterrous* other objetts* and Sivantages will be
apparent 4t tHoseskilléd “in *tHe art Upon'readﬁ
ing* ‘tHer-gocothpanying: specifichtion: - claims ~and’
drawitigs:

In-tlié drawing)-the single figuré shows an’ele~«
vational’ viewsof g systeln embodying the present
inventioh*with parts brokeri-away:

Tii* thie~drawing~a’ contaifter {*istprovided for
tHediguids While:tHis: container may bé-a-tank:
or other shaped container, it .1&*prefefret:to “Hgve’
thé-container: in g formirof a-liquid flow lihe
th¥oughwhich theliquid ihay: pé relatively rap=
idly :pumpeds during! tHé: progess .of adding-thes
solidsy: A containier: or-closed hopper:2:isispro=:
vided: forstheé solid material: which is invgrans
ularsoripowdered form; butiwhichimay beérinany.
formnthat willl feed- by egravity through:the:hop+
per toia screw iconveyor 3ipreferably attanhedi&
the'bottoniof thethopper: :

Whitexwe prefer 4o use: a*»screw\ convayor: tor
handle the.mmaterialy: obwiotslyothen:forms::0fd
metering:means may be usedy for examplejchopry
per 2:iconldi bevdirectlyover: a conduit: 4+ and. a:
rotating paddle wheelrgate could be substituteds
forsscretv“conveyor:-3; as:anyrmeans:for; provid-
ing-.controled-movement:of:the.solids:from hop-:
per: % to. comduiti§-is withim the:scope of: oumm

ventioniz

Metering:mesgns: 3 shiould (bedriven ata-suits
ablerate:of rspeed,sardicwhile: it canrbe Wdrivent
intermittently ‘with cemiparable.results,sit s pre-:

= fefredtdo driver metertmieans:3: continuously:y Any:

suitable! mieang: for driving «3-imag:be providedw
For:purposes :of:rillustrationt avariable spgeds
electric:motor 5 is shown-operated fromaa-powent
sourte $ andid withrairhéostat 8-as erielof inranyi
possiblerways'of varyingythie: spest ot motor: 5:¢
Conduit: t4-canmedts s the contyiner 2:iforsthe:
solidstowith: therconbainmerd forutherliquidsiand:
conduit 4§ may be regarded as includiiigi:sueh:
portionssofmeteringudeviee:8 agrare acoessibleito
gasesifrom . conduit 4. A valve:5'¢is! providedilrs!
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éonduit 4 to open or close the conduit and is
shown in open position. Valve 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 i0. A
float chamber 11 is provided which is connected
to conduit 4 by pipes 12 and (3 so that the lig-
uid level in {1 is the same as in 4. Floating in-
side 11 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 i1 to 14, inclusive,

Control 14, by means of some suitable distance
control 15 chosen from among the many suitable
controls available in the prior art, operates mo-
tor 16 of motor valve 17 to open or close gas line
(8. Any other suifable valve controlled from a
distance may be used in place of I7. Gas line 18
leads directly into conduit 4 where the gas can
oppose the liquid pressure at surface (8.

The right hand end of gas line 18 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.ailow the liquid level 10 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,
Valve 18 may be opened to allow gas to leak out
of pipe 20 or valve 2f may be opened to allow
gas to leak out of pipe 42, or both valves 18 and
21 may be opeaed. Pipes 2y 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 10, a spray ring 23 is provided which
directs liquid oato the wauls of conduit 4 whence
the liquid flows down to join liquid 9 at level 1.
Ohbviously, 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 I8 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 2T may be
eliminated or pipe 18 can be closed before enter-
ing container 4. We prefer to have both pipes
18 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-
lect on the top of the spray ring 23, a frusto-
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conical skirt 28 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 filled with a granular or pow-
dered material such as aluminum chloride. Cover
28 is then replaced and secured tightly to close
container 2, Valves 26 and %’ are opened and
liquid 9 flows from container 1 up into conduit 4
actuating liquid level control 14 to open valve
17. Gas then passes through pipe 18 fo press
against liquid 9 at surface 10 and prevent fur-
ther rise of liquid 9. At the same time, the gas
from pipe 18 goes up into container 2 either
through conveyor 3 or pipe 21 when the latter
is provided, or both. Valve 19 or 21 or both being
open, some of the gas leaks out of the pipe 20 or
23 or both allowing the liguid 9 to rise and open
valve |7 every now and then. Whereupon the
gas drives liquid 8 down and liquid level control
shuts valve 1. In this manner, level {3 is main-
tained substantially at a predetermined level
such as 4.

When fumes of a reactive nature tend to rise
off surface 18, it is better to open bleed valve 2i
so that gas from {8 will carry the reactive vapor
from i9 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 21 may be closed and valve 19 opened which,
minimizes disturbing the solid material falling
through conduit 4,

The liqu.d 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-
du't 4 and metering means 3 may be opserated
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 19 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 28 should be closed
and the operations repeated.

By suitably changing the pressure maintenance
system {1 to 18, this same apparatus may be
applied to a system under a vacuum. For ex-
ample, a steam ejector; on pipe 18, 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.. Valve 1T and control 14 would
have to be oppositely connected as the rise of
surface 10 should shut off the vacuum at {71 in-
stead of turning on the pressure at 17 as shown.
Gas would be leaking into conduit 4 through

75 valves 19 and 21 angd 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 20 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-invenfive 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
Hquid 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 com 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 saig 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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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 liguid from contacting said solid material in
said feeding means comprising a second pres-
sure 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 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 liguid level down in said
first conduit and thereby prevent said liquid from
contacting said solid material in said feeding
means.

HAROLD J. HEPP,
HOWARD R. SAILORS.
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