PRGEESS FOR MANUFACTURI NG ETHYLBENZENE OR CUMVENE This invention
rélates to petroleumrefining and petrochemistry, particular]y to a
process for manufacturing ethyl benzene from a 5 conposition containing
benzene and anOPhﬁSh Bzt Replacedont ai ni ng et hylene. Eth bbenzene S
used commerci al | y | “m Ila raw nateri al in the rrané bt B8 of
styrene. This inv al so to a process for manuf act uri ng
cunene froma conp05| I'on con a ni ng benzene and anot her cdﬁﬁ@gﬁﬁﬁom
cont ai ni ng propyl ene. Cunene is used essentlally as |0 a raw material in
t he: manuf acture of phenol cesses for the

manuf acture of et hylobenzéne use t heTHIS SHEErTl EMHS reaction of

al kyl ati on of benzene by ethylene.} Sim IREPLACED ~ Hriedel-Crafts reaction
of al kylation of benzene by propyl eme=s—U%Sed to0 15 manuf act ure cunene.

el uai ng. a1 ST PO SO AR inG! RECrriRChENE o Bl o

zeolites uséUELBBTS(FDRiunuhyiﬁGpnagaRhTUS FOR LEAD FRAMES

The invention relates to a system for dosed conveying
- and selecting of cylindrical pellets for moulding apparatus
for lead frames.
A chip is mounted onto a central part of a lead frame
5 intended for this purpose and the connecting points of the
chip are connected with thin wires to the strip-like leads
of the frame. Thereafter the leads and wiring are
encapsulated with a protective plastic in a moulding
apparatus. In such moulding apparatus pill or pellet-like

10 units of plastic material are used which become plastic
under temperature and pressure and are fed in this state to

" the lead frame situated in the mould cavity. The environment
in which moulding takes place is clean, a clean room or
clean environment.

15 Due to the nature of the material the pellets are -
sources of contamination. This may be the result of
crumbling of the pellet whereby dust formation and like
contamination occur. It is therefore the object to keep the
pellet, and particularly broken off pieces and other

20 contaminating portions, outside the clean environment of the
moulding apparatus. Only pellets which can be properly
processed, that is, without broken off fragments and the
like, must be fed to the moulding apparatus. On their way
from a reservoir to the moulding apparatus pellets can be

~-25 damaged. The handling and transport must therefore take

/£ IR

. place very carefully.
?%3- ' The above outlined objectives of the invention are
. achieved using a system for dosed conveying and selecting of
N pellets for a moulding apparatus for lead frames,
)& 30 comprising: !

- means for successively conveying pellets one by one,

NI



20 v One of the difficulties encountered in using this reaction
iS that the  This cqdor med i s nore_reactive than benzene with
respect to [I th | eads to the TN GHEET HASOBEEN ¢t hyl benzenes,
whi ch are reactive than ethyghpgnggpe. angl therefore
have a 25 tendency to formtriethyl benzenesd- - +e-limt these

o

pol yal kyl ation reactions, the prior art teaches the use of a strong
excess of benzene- wiédng efpeelieetihg €bhyéfgen aind Feeingy pelilets tbhe

al kylation r 0. Thus, the benzene/ethyl ene nolar ratio
IS generalIyggg%%ééhfé}ﬁﬂﬂipath' 2.5 for the processes using alum num

chl oride, and the rreadns rfigr eedncing theathamsparttind apesedn of apdvégelor
processes uspamigEP)ites in gas phase. 35 _ )
- 2- In ﬁpite of the use of an excess of benzene wi th respect
to the 5 - means for separating the pellets one by one and

transferring the pellets to a transport carrier, and

- means for transferfing pellets from the transport
carrier to a conveying device to a mould of a moulding
apparatus. -

10 With reference to embodiments the invention will be
further elucidated.

Fig. 1 is a schematic view of the system according to
the invention,

fig. 2 is a cut away perspective view of a supply and

15 feed device according to the invention,

fig. 3 is a perspective view of an infeed and selection
device,

fig. 4 shows an alternative embodiment of the infeed
and selection device according to fig. 3,

20 fig. 5 shows a braking device according to the
invention in perspective view,

fig. 5a shows a section along the line va-va in fig. 5,

fig. 6 is a perspective view of a pellet separating
device according to the invention,

25 . fig. 7 is a dosing device according to the invention in
perspective view,

fig. 8 is a perspective view of a transporting device
according to the invention,

fig. 9 shows a detail IX of fig. 8, and

30 fig. 10 shows an alternative embodiment of the device
according to fig. 9.

The system 1 according to the invention comprises a
supply-feed device 2, and infeed and selection device 3, a
hose 4, a braking device 5, a pellet separating device 6 and

35 a transporting device 7. A stock of pellets is placed in the
supply-feed device 2 and successively tonveyed therefrom one
by one to the infeed and selection device 3. In the
selection device 3 the damaged, i.e. not wholly cylindrical,



et hyl ene to ninimze the formation of pol yet hyl benzenes, such formation
cannot be conpleterTﬁygkgegsBJﬁn c&4 typical alkylate conposition

obt ai ned at the react ven in thepuhlication Petrochem cal 5
Processes, Edition Te
i r.

p. 400, 1PBBIS SHEET HAS BEENFer cent by

wei ght of total weigh Benzene . REP 38-140%
Et hyl benzene 41- 43% 3 LACED 12-14%
Tri et hyl benzenes 2- 3% ngher 34%

p0|yethy|beQ&§fﬁﬁts and fragm ehﬁ¥|Qﬁengﬁﬁtédﬁﬂhd3ﬁﬁﬂaﬁed. The accepgeaups 10
In all known ocesses FBt B %e | benz ne a t.he %henél
conpounds wR %ﬁ%?@og gPeqdPEy e tRhe ﬂW‘:

i sol at ed befrma_msmckiregmrlagsportedsab kyhatbmkxmﬁciemebﬁ-aﬂ‘hex@egie@s
benzene aCCcEé“JH&édxat1§elat&eEi¥ high speed are decelerated in the

5 braking device 5 and fed to a buffer forming part of a
pellet separating device 7. One by one and synchronously
) with the action of the transporting device 7 the pellets are
then fed to a moulding apparatus for encapsulating chip-
carrying lead frames. _

10 The components 2 and 3 are placed in a housing (fig. 1)
in order to obtain a separation between a high dust level
and a low dust level environment.

The system according to the invention reduces the
chance of breakdown and the conveying of pellets not meeting

15 the set requirements, for instance broken pellets, pellets
with non-smooth edges which can jam in the transporting
paths, including the hose 4, and the like. The system 1
further ensures that the pellets are held as long as
possible outside the moulding apparatus. This is important

20 since the moulding apparatus functions in principle in a
clean room environment, while due to the nature of the
material the pellets produce dust. The ambient temperature
inside the moulding apparatus also amounts to roughly 60 to
70°C, while curing of the pellets already begins at about

25 35°C. It is therefore recommended to keep the supply-feed
device 2 and the infeed and selection device 3 outside the
moulding apparatus.

i The suﬁply-feed device comprises a cylindrical housing
8 with an upper wall 9. Via an intake opening 10 pellets are

30 placed in a hopper 11. Placed on the underside of the hopper
is a supply sensor 19 which by capacitatiﬁe'means measures
the stock of pellets in a lower portion of the hopper and
generates a signal with which the feed of the pellets to the
hopper is controlled. On the discharge end of the hopper is

35 situated a sieve-like shaking trough 12 which is moved
oscillatingly in horizontal direction by a so-called
linedriver, for’instance as commercially available from AEG
under the type specification KR2. Alth;ugh the linedriver is
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20 ! This reaction, catalyzed by the sane catalysts as the alkylation

r'eacti on above, can be used in a reactor separate fromthe alkylation
reactor, or in the alkylation reactor itself, Rt A SERN {h an
excess of benzene to encourage the preponde iy

et hyl benzene. 25 A detail ed descrlptlo e echni ques
for the manuf act ure of ethylbenzene Is included in Petrochen1ca|

Processes, ned above r,_ibn_th C
Technology,r?FBmmenée%dl?F?ﬁF ¥ﬂH189 §ﬁ§0§%ﬁ888€@|§52é9éjh 9%@ And
fol | owi ng. an eccentric drive, are also suitable. Situated oq;the open

In all the %ﬂQWﬂaP?QC§§éésl§'6f“¥ﬁﬂ“§ﬂ%k1559t93963n§2aﬂ@ 4 heeding et hyl ene

used in the al Il on reaction are eac cis of suffjc
purity to I@&UlFS ?QCHHFE%JCQFQRﬁfﬁﬁlﬂﬂﬁ&éﬁ?ggg'rﬁﬂptﬂgcgﬁtqH%ﬂ b purified
to the desi thdsdpgtheabgonicdl Inenbean-16edsi Arranged. to prevent

petr ol eum ¥ i iini9at $6R N0 G0 Predlid A *a%teea:FShp.L.ﬁleeredgtiss " fpidNg

fromthem have a ed in opedi a, of al
Technol ogy, P3rgeBdripsn, teothe guide pagh gﬁd tpokpgiFage the “fevel of

the pellets in the path. Fragments of pellet material are
sieved out in the shaking trough. Pellets meeting -
10 requirements are fed through the opening 24 to the con-
necting line to the infeed and selection device. '
The infeed and selection device 3 is drawn in detail in
fig. 3. The selection device 3 comprises a frame 25 and a
guide path 26 which performs a reciprocating movement such
15 that the speed in the conveying direction (P1) is lower than
in the return direction (P2). The pellets are conveyed via
the duct 27 connected to the pellet hopper 2. Of the
successive stream of pellets one is gripped at a time by the
co-acting rollers 28, 29 which are driven synchronously over
20 the respective toothed belts 30, 31. The roller 28 protrudes
through a slot 32 into the guide path 26. By continuously
driving the rollers 28, 29 in combination with the guide
path 26 the pellets are conveyed one by one to the selection
part 33. Disposed in lengthwise direction of the guide path
25 are three sensors 34, 35, 36 which co-act with corresponding
photocells 37, 38, 39. Only the pellets of the correct
length are rated acceptable and continue on their way to the
hose 4. Non-accepted pills are discharged sideways to a
collection reservoir 40 by means of compressed air. Air
30 under pressure is discharged via the channels 41, 42. When a
pellet not meeting the requirements is detected, the
relevant pellets are ejected sideways by means of an air
pulse.
Fig. 4 shows an alternative embodiment of the infeed
35 and selection device according to fig. 3. In this case -
rollers 43 and 44 for gripping and conveying the pellets are
disposed horizontally. The operation is in principle the
same as that of the device according to fig. 3.
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10 " EP 0402202 is directed towards producing an al kyl benzene from a
nmono ol efin in the presence of a dealumnzed Y zeolite. An object of this

invention is to i eenRienldcad | on yi el d i n nono-al kyl benzene by
reduci ng t he propor aﬁ kyI benzen IS EET HAS BE'HN,I:, certain
heavy fractions obt I | ati on of y e :
catalytically cracked in f|UId catal yti cscrag k|nn D, ¢ yL,Id fighter

products, which are put on the market as high- oct ane gasolines Thi s
cracking al so prtas l&a@ﬁh@atﬁepiﬂﬂﬂéd i 1 Geleetdon advice gfsEig.oB

which a i riges 0 h two or 20
fewer car bgns ng;%%t‘ﬁ&ly %T& E S e? %Sl#syg{h%s%? ??feaﬁxrg%ggrtlon by
wei ght generh#95n$<nmnis:WGHHSDQIFn1$hP%S$iEﬁR Hecawsieon USERE PeVBGBER of
this Qié\vi&_ne absbﬂesm&taaa&rearéﬂ&é owd;éwex@t%u letiveeR thenot

fitable d t t II di | ut
P hana aid i of a hose’ hnd hRs S -aars Revlr £xfapbt, Y g o
013 268, US—ﬂhﬁ?\ighL 1230 hadle 4 tBeAp8l1lEeP rMeéakhemnc wSakaZCBV2¢¢ 5
In the al kyl n sﬁr Glgx%sﬁat‘&grt BERfr g;é@ru Schéﬂﬁxb%%z‘iﬁ LARLBY $88uun
e t Han an e

ratio i s great ene greater than t rati o used in the
known pr oceskRE&vailm|anthgmwhichchesg ﬁu?@ﬂ%xtﬂﬂﬁaﬂ§edbénﬁﬁéﬁ the et hyl ene

EO p_resentchamﬁd&r Sd ua]gm Cfbin&chyqzmﬁa?mim e H16d seses33! sa: leietbleSS
conomcC a St anf or esealr c 1 [ er
1986, p. ‘9“ d'a Passage“f‘l’fﬁ?ﬁsm Pein]gé% Lkg 2 ‘J;%% E’ra%%% % XO?EQ
benzene and mee@@@-n$#§hshqaaﬁ$bt@ﬁof5bt Iﬁﬂ-béﬂ?ﬁemflﬁﬁées of

pol yet hyl benael@s  exittin iIVRtWek8S the adjofniny fpiged. age rbinesaprarati ng the
et hyl benzene f{5£2t5¥§hﬂndﬁﬁir%rom %he shafts 59 and 60. The vacuum in
the chamber 50 is maintained via a suction device connected
15 to the pipe 61. The pair of brushes 55, 56 rotates
relatively rapidly compared to the pair. of brushes 57, 58.
Through the action of the pairs of brushes pellets are
conveyed to a membrane 62 in which is arranged an opening
the size of the diameter of a pellet. Because the opening in
20 membrane 62 is closed off by a pellet, the suction action of
the vacuum falls away on the underside of the pellet as seen
in the drawing so that the pellet remains "suspended" in the -
opening. When a following pellet is conveyed by the pairs of
brushes, the pellet present in the opening of membrane 62 is
25 pushed further so that the opening is cleared until the
following upward pushing pellet remains suspended in the
membrane opening and the vacuum is restored. Because the
opening in membrane 62 has substantially the same diameter
as the pellet, there occurs practically no wear of membrane
30 62.
Connecting onto chamber 50 is a cylindrical pipe 63
inside which the pressure and temperature are controlled by
a pressure cooler which is connected to pipe 64. According
to fig. 5, also present in the cylindrical pipe 63 in
35 addition to pipes 51, 52, 53, 54 bounding the passageway are
cooling air supply pipes 65, 66 in the wall of which are
arranged outlet'openings for cooling air. A pellet
subseguently enters a pellet separating device which is
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Its ethylene content.
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drawn in detail in fig. 6. In the segarating device a pellet
is clamped between two clamps 70, 71 movable relative to one
another in horizontal direction. The movement of the pair of
clamps 70, 71 is determined by the action of the pneumatic
unit 72. Situated on the underside is a base plate 73 in
which is arranged a passage opening 74, the diameter of
which is greater than the diameter of a pellet. A plunger 75
is movable vertically up and downward and can extend to the
opening 74 in the base plate 73.

Three sensors are present. A first sensor 76 indicates
whether a pellet is present in the separating device.

A second sensor 93 indicates whether the space between
base plate 73 and the transport carrier 80 is free of
pellets. Should this be the case, the carrier can be
displaced horizontally. A third sensor (not drawn) monitors
whether the pellets are loaded onto the transport carrier
80.

In the position of the plunger 75 extending into the
opening 74 the plunger grips the underside of the pellet.
The plunger 75 then moves through a pellet height in
downward direction, whereby a following pellet will drop
precisely between the clamps 70, 71. When this pellet is
clamped into the pair of clamps 70, 71 the plunger 75 is
moved further downward whereby the pellets are carried onto
the base plate 92. The diameter of the pellet is larger than
the passage opening for the plunger 75. The take up of a
pellet thus takes place in two steps. The first step is
performed with plunger 85, the second with plunger 75. The
adjustment of the stroke length of the first step is carried
out by rocker 84, the stroke length of which is determined
by the pellet 86 placed between the lever arm 87 and the
stop 88. The following pellet is meanwhile clamped in by the
pair of clamps 70, 71. The base plate 92 (see fig. 7) forms
part of a so-called carrier 80. The carrier is horizontally
movable along a guide path 81. Driving takes place through a
toothed belt 82. A stop 95 limits the hovement stroke.

Through diéblacing of plunger 85 the plunger 75 is
moved upward to above the base plate 92 through the stroke

This Sheet Has Been Rz’ilac-ed
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defined by the adiusted length. The pellets standing on the
plunger therefore support the pellets present in the
separating device. The following pellets are then clamped by
the clamps 70, 71.

After clamping by means of clamps 70 and 71 the plunger
75 is moved downward to the lowest position. The plunger
moves below the base plate 92 so that the pellets come to
rest on the base plate 92. Transport carrier 100 can then
displace horizontally.

Fig. 8 shows the transport carrier 100 which is placed
between the transporting device 7 and the moulding
apparatus. The pills carried by the carrier are transported
to the device 100. Here they are simultaneously carried
upward by means of the cylindrical pusher members 101 into a
space 102 enclosed by four guide piné. By actuating a rocker
104 provided with a supporting finger 103 the pellet is
subsequently supported by the finger 103. Hereafter
transport takes place to a position above the mould where
the peilets are processed. In this poéition the rocker
member 104 is moved back to the inactive position and, using
an ejector member 105 with downward oriented cylindrical
elements 106, the pellet is carried from its position
between the guides into the mould. The ejector member 105 is
not driven but moves downward as a result of the force of
gravity. Because the pellet is received between four guide
pins a relatively open spaée is created so that the danger
of jamming of the pellet as a consequence of dust and the
like is obviated.

According to an alternative embodiment as according to
fig. 9, a cylindrical sleeve 106 is chosen as guiding in
which a received pellet can be supported using a rocker 104
provided with a finger 103. The operation is otherwise the
same as in the embodiment of -fig. 8.
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- 44 - The benzene used in the processes descri bed above

general ly cones from sections out of the vapor cracking el enent of a
pet rochemi cal plant —or—f+roem sections comng fromthe reform ng unit
~of a crude oil reflner ' The head fractions froma reforner
may contain a s eemRﬂl"‘i"?ﬁ’roportlon of benzene, and are, therefore,

the source of a ““ t of Vorld benzene production. 10

However, when th mal | with respect t a
whol e, or when it 1s fed by fractions that are tao hfégﬁ@ﬁw’ﬁ&ygﬁﬁl
“significant quantities of benzene, for erammsic redsons, REPAGEBnzene]i s
“then-left in the gasolines. However, considering the known toxicity of 15
. benzene, its presence in gasolines poses problens in terns of current or
future regul ati onslfofystdmriiny slosedggopveyibeg and selecting |af pedig¢tise

desirable to ba¥eaam8ﬁfﬂfﬁ§ éﬁb&?@%ﬁ%aQbHVQead fréﬁéﬁ”tBﬂﬁﬁil%'EMOW‘di|Ute
f eedst ocks, rather than having to first_recover 20 . b; t h Ege ure benzene

and the pure ethyl erReIMRHAY HESSIYEHY . cpRYeying o P& be
desirable if a dil otmeans Edreeleictdagy teutengsh tdmt feedxdbwpalﬂ@tsg&ses

coul d be usgdaagrifSpSitig BadSedst ock, rather than
- means for reducing the transporting speed of conveyed
pellets,

- means for separating the pellets one by one and
transferring the pellets to a transport carrier, and

10 - means for transferring pellets from the transport
carrier to a conveying device to a mould of a moulding
apparatus. '

2. System as claimed in claim 1, characterized in that

the means for conveying pellets one by one are formed by a

15 hopper, the discharge end of which connects onto a sieve-
like shaking trough, the discharge end of which co-acts with
a spiral-shaped guide path.

3. System as claimed in claim 2, characterized in that
a detection switch for pellets is arranged close to the

20 guide path.

4. System as claimed in claim 1, characterized in that
the means for selecting to length are formed by a guide path
connecting onto the means for conveying pellets one by one,
in the lengthwise direction of which a number of successive

25 sensors are arranged, the output of which is connected to
means for removing from the guide path a pellet of
insufficient length.

5. System as claimed in claim 4, characterized in that
the means for removing a pellet are formed by at least one

30 nozzle connected to a source of compressed air.

6. System as claimed in claims 4-5, characterized in
that before the sensors as seen in the transporting
direction is placed a synchronously driven pair of wheels
extending into the guide path and the guide path performs a

35 reeciprocating lengthwise movement, wherein the speed in the

* c L L} S *




. M . '—/ |
rgqU|rlng—a—pﬁfé—éfhylene stream as the feedstock to nake ethyl benzene. 25
At the Sang;s bileBias Béen el be desirable to be able to econonically

renove the e benzene from gasoline streans to neet

envi ronrrentam , and also be able t| | nzene

f eedst ock i ess to nake et hyl benzene| THISt 8KEET: HAS BEENUi ri ng a
pure benzene stream as the feedstock. 3 ' REPPACEDDr coach to the
probl ems di scussed above isﬂQiscIosed in WO 5 — er, in nost
of the exanprgRepbPVififtairdedid TsClofekdenan incthy | rétihaiide catal yst
systens are used for the al kylation and transal kyl ati on reactions.
These ;ysteﬁ%rﬁFﬁlRﬂomn to have a hunber 35 undesirable characteristics
specifically duevtb?weeﬁmgrdmm dnysllaim 1, Sgharastedimed ionttlatst
systens are_gxtrenely_corrosiyv. 0l . \

the. unr eact SHeoBROBRLEST (T o Hhd ¢ 3fERbrting speed of pellets

bet ween 053caqpaist of pairs of rot@tings hypshesnyhigh sa¥ e fepngsiegyto
consi sting ghedfeah&YfdtEselecting to length over a hose and which

extend into a guide path for pellets, whereof a first pair
as seen in the transporting direction has a higher
rotational speed than a second subsequent pair, a membrane

10 placed close to the second pair and having a passage opening
adapted to the size of the diameter of a pellet, and means
for generating underpressure.

8. System as claimed in claim 7, characterized in that
means are further present for supplying cooling air under

15 pressure.

9. System as claimed in claim 1, characterized in that
the pellet separating device is formed by a guide path for
pellets bounded at a discharge end by a carrier plate, at
least one plunger which can extend through an opening in the

20 carrier plate and clamping means pladed close to the guide
path and extending into the guide path.

10. System as claimed in claims 1 and 9, characterized
in that the carrier plate forms part of a dosing device for
picking up and conveying pellets.

25 11. System as claimed in claim 10, characterigzed in
that the carrier plate has openings for receiving a number
of successive pellets, the carrier plate is movable in
accordance with an indexing movement into an end position in
register with pusher members which can extend into the

30 openings. _

12. System as claimed in claims 1 and 11, characterized
in that the transporting device is displaéeable_between a
position abdvé and in register with the base plate of the
dosing device and a position located at a horizontal

35 distance therefrom, contains a pick-up means consisting of

pick-up members’placed in a row and a rocker finger which is

rotatable between a position closing the underside of the
pick-up member and a position openiﬁg the pick-up member.

N




5. streamto at | east one distillation/rectification to

obt ain a fourth streamwhich is a distillate containing
pol y- et hyl benzenes; c) transal kyl ati ng
this fourth stream consi sting of the 10 distillate with a
fifth stream consisting of benzene wi th a supported

het eropol yacid or a Y zeolite catal yst to obtain a sixth
stream consi sting of a transal kyl ate rich in
nonoet hyl benzene; and 15 d subecting this sixth stream

consisting of aq y g tem tas clalme&rﬁqsgia%al Let%&kcltﬁéikeﬂn

distillation- rectl sevent Enst ream
consi sting othat tt,hebm:a member consistg pf anowmber efopdhsent, the

het er opol yacagspgéga)ruﬁq,graqlelphosphot ungstic acid on a silica support In
yet anot her enbo lite catalyst is i ci,d form

(6] t
The pol y- et hyl begizgegéyf&%ﬁénflameg IR CFIRAS 4R °WF°*-°F2PP PBent a-,
and/ or hexa-thaty | thenzdmk-up member consistsirmf feercydiinddiiceit sleaeebenzene /
ethylene nolar ratio in the 25 al kyl ation reaction is between 0.3 and 1.

I n yet another enbodinent, the . benzene | ethylene nolar ratio in the '
alkyl ation reaction is equal to or |es&****  than 1. I'n
anot her enbodi nent the first streamis a light reformate. 30 In

anot her enbodi ment, the second stream al so i ncludes saturated
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hydr ocarbons to the exclusion of unsaturated hydrocarbons other than
ethylene. In yet another enbodi nent, the second streamis a distillation
fraction of a fluid catalytlc cracklng gas including hydrocarbons with 2 or
35 fewer carbeons. t he unreacted benzene, in
the al kylate stream is ' equal to or less than 1.5;

b) subjecting this third strean1con5|st|ng of an alkylate 5

stream to at |least one distillation/rectification to obtain

a fourth streamwhich is a distillate cont&ining poly-

et hyl benzenes; c) transal kyl ati ng eam

consisting of the 10 distillate w

consi sting of benzene with as pportﬂﬂpbﬂﬁgropol acid or

a Y zeolite catal yst to obtai n @ STYtir—stream-eomsi sting.

of a transal kyl ate ri ch in nonoet hyl benzene; and
ABSTRACT

The invention relates to a system for dosed conveying
and selecting of pellets for a moulding apparatus for lead
frames, with which it is possible to prevent crumbled
pellets or fragments and/or dust thereof being able to reach

S the moulding apparatus arranged in a so-called clean room.
For this purpose the system has means for successively
conveying pellets one by one, meane for selecting to length
and feeding pellets to a transporting path, means for
reducing the transporting speed of conveyed pellets, means

10 for separating the pellets one by one and transferring the

- pellets te a transport carrier, and means for transferring
pellets from the transport carrier to a conveying device to
a mould of a 'moulding apparatus.
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15 d) subjecting this sixth stream consisting of a
transal kylate to at |east one distillation-rectification to

obtain a seventh stream consisting of ethyl benzene. ' In
anot her enbodi nent, the het er opol yacid conprises 20 phosphot ungsti c
acid on a silica support. In yet another enbodi nent the Y zeolite
catalyst is in the acid form The pol y-ethyl benzene conponent i ncl udes
di-, tri- tetra- penta-, and/or hexa-ethyl benzene. | I n anot her
enbodr nent, the benzene / ethylene nolar ratio in the. 25 alkylation
reaction is between 0.3 and 1. In yet another enbodi nent, the benzene
/| ethylene nolar ratio in the alkylation reaction is equal to or |ess
than 1. I'n another emboglygrent the first streamis a |ight
reformate. 30 I n anot her “enbodi nent, the sed stream al so
i ncl udes saturated hydr ocarbons to the excl usion of turated
hydr ocar bons ot her than ethylene. In yet another erfbodi the «—
second streamis a distillation fraction of a fluig tic cragkihg
gas including hydrocarbons with 2 or 35 fewer carbons. : —
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-7 - I n anot her enbodi nent of the process, the fourth stream
whi ch conprises the distillate of step b) also contains .
nonoet hyl benzene, and this fourth stream undergoes at |east one
distillation-rectification to obtain an eighth stream conprising
a head fraction containing $ - n? et hyl benzene and a ninth stream
conprising a tail fraction cont’al ni ngppol y- et hyl benzenes.

I n anot her enbodi nent of the process, the glgharstresm conprising a
head fr-action containing nnnoethylbeng;/4/Ts recycled to
cause al kyl ation of this nonoethyl bepfepe into poly-

I n anot her enbodi nent of the processpgjaltenth stream conpfi

gasol i ne fraction consisting of satudgited hydrocarbons an i_LF gty
15 of the benzene renoved is recovedfd by an additional i 9k, /;//
rectification. The above fenbodi ments may be mpdiff i e~ pr oduce
cunene by substituting propylend} for the ethylene. 2

DETAI LED DESCRI PTI ON
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The production of ethyl benzene fromdilute ethylene and dilute benzene
is acconplished in three steps. First, the benzene feedstock 25 stream
cont ai ni ng benzene, is alkylated with the dilute ethyl ene feedstock

stream containing ethylene, to form ethyl benzene along with

pol yet hyl benzenes (PEB) which includes a m xture of di- and

triethyl benzene ‘that nay also contaip/9tetra-,- penta-, and
hexaet hyl benzenes. Second, the product of the first step is distilled to 30
renove the unreacted benzene and ot hge.unreacted material. Some of t he
et hyl benzene i s recovered by distil/{ 7 In a third step, the polyethyl-
benzenes are transal kylated with e r-,;/pure benzene to form product

et hyl benzene. The product ethyl beR@&¢f may be recovered by !
distillation. 35 g -8 9
The al kyl ation catalysts used in {Is invention are supported —_—

het er opoJ yacids, or Y zeolites U A liquid and / or gas phase. Ll




The benzene feedstock stream may be pure benzene or diluted 5 benzene
containing at |least 10 w % benzene. The stream preferably: contains at
| east 20 wt. % benzene and nost preferably at least 30 w. % benzene.
Advant ageously, the alkylation reaction is industrially feasible with |o
the use of a behzene feedstock stream also containing saturated

hydr ocarbons diTuting the benzene which is present.

Advant ageously, the benzene feedstock strg?g1containing di | uted

benzene in the saturated hydrocarbons is ight reformate coming froma 15
crude oil refinery. The gossibility of using these generally abundant |ight
reformates and elimnatifng their benzene content makes avail abl e

gasol i nes whi ch bes | current regul ations. . The et hyl ene
f eedst otk stream istillation fraction of the 20 gas fromfluid
catal:ytic cracking —r+gm a st eam cracker contai ni ng hydr ocar bons
having 2 or fewer ons.| The et hyl ene feedstock steam may be pure
ethylene or dilute ne containing at least 10 wt % et hyl ene. The
stream preferably ans| at | east 20 wt. % et hyl ene and - nost
preferably at |eas wt . Po et hyl ene. 25 Advant ageously, the

et hyl ene feedstock|sfrleam §ont ai ns et #yl ene, which is diluted in
saturated hydrocar hongygwth the excgption : unsat ur at ed hydrocar bons

ot her than ethyl end. /A5 hhe afsedce o \ for exanpl e,
sinplifies the conppggiA A\ A 22 N an easy
separation of its cY




npre distillation-rectification operations. When t he benzene
feedstock streamis a light fraction of reformate available in a
refinery, we then see the benefit of the process according to 35 the

i nvention, which nmakes it possible to process nost of the ethyl ene

-10- i npl emented on the same site where the al kyl ation of stage a)
S conducted, or at anot hg{ § te where sufficient quantities of
benzene are available. ﬁ | atter case, the pol yethyl benzenes
based an di- and tri- 'ethylbenzene can be introduced into a classic
al kylation unit at the entry 5 ibnt of thg al kyl ation or theé
transal kyl ati on reactor. ;;—-'.£=.iL1§Fyrér\ gcess utilizing dilute
benzene feedstock nay al D! |/ t o_fhe manufacture of cunene,
rat her than ethyl benze ﬁ / L ” ,u ) ropyl ene feedstock
stream rather than a u Fggs _ stream
In addition to this de WP o1l be better
| /\ iz .
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understood with the fol |l owing exanpl es.

EXAMPLES Example 1

of the invention for production 20 of

phosphot ungsti c aci d catal yst Al
The supported phosphot ungsti

)

—

T I
TS
kiylati ysi

rates the pr.ocess
a supported

Pr epar ati on

acid catalyst is prepared by the 25 met'hod

of incipierit wetness as follpws. The silica ggger (Davison 62) is

cal cined at 600[err] C ovgFridght, Bnd t he
N A u

120 C overnight. Thg

in 75 cnferr] of wat ' _ g g ution is added to
silica powder (50 g)l. Y ,“’;;; material is first

at 120[err]C and then 30
results in a 30% by weight lo
silica..Before use, the qataly
vacuum over ni ght.

d

wyata ohOt%&gStlg..

ngsti c ac

O[err]C for three |hqu

qf phosphot ungsti

gd | again at} 20
\ ll-!

(T
l |
. ||
.,/‘A
L~ Z
0&1_
~< 52
54 ] .

2Ll L Ll

d Ls dried at
4 ¥'ssol ved
t

{ FIG.6

-
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Eirsf Step - Alkylation In a 300 cnferr] magnetically stirred

autocl ave were placed dry benzene (40.4 g), dry hexanes (59.0 g), and
a catal yst conposed of 30% 5 by wei ght of phosphotungstic acid supported
on silica powder (9.6 Q) prepared as descri bed above. The autocl ave
was seal ed, purged with hydrogen to renove air, and then pressured
wth 346 kPa (50 psiJ)—gauge of hydrogen. The autocl ave was heated.to
180C with stirring and_thenan additional pressure of 105 kPa (15

psig) of ethylene waqjadded ‘to tjhe io autocl adg%roma reservoir through a
pressure regul at ox~ yl ene fwas vSrmsuned in the reaction nore

et hyl ene was addefd™ he res@gryoj ” qif & Q;Dtain the pressure in the
autocl ave. After L7 hours the e ‘E.:v s closed, the reactor
was cool ed and vented, and the ved. The anount of

et hyl ene consuned} wag not direc N}

al kyl ati on reactijn s run in
results'and to ke nore producy.
t he aut ocl ave werje drly benzene
by wei ght of phosphotjungsti c 3¢
prepared as descrj beg above!’Tm
The catal yst was {fil tlered If¥ P
products were conbi ng .

S




chronatography The conbi ned product in 21.4 g of
benzene and 62.4 g of ethyl benzene a quI%EﬁﬁRSeBEEN] s with the

foll owi ng conposition by weight: REPLACED di - tri-EB
tetra-EB  pents-EB  hexa-EB L3394 _ 0 13. 8% 6. 8%
8.3% °~ 13.4% 30 Thus, 73. 7% of e—epzene was converted. The

§s a nolar ratio of
e Et/Bz nolar ratio in
is 1.4. The only

m xt ur'e of et hyl benzene and ponGYﬂyIrenzenes
et hyl groups to benzene rings (Et/Bz)f of 2.2.

the entire product, i ncl udinng unreacted benzeng
di fference between the two /
-12- ratios is the unreacted bgngenda. Thesd
be - expressed as Bz/Et of 0.45 a d ! espect
Step - Distillation 5 LSti\l ation is

t he hexanes ang nreact ed romthe eth

product, and t‘

pl ar ratios nmay al so
el y. Second
s&d to first separate
penzene and PEB

1

- — 75 =
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=3 ’ .
t he' et hyl benzeéne fromthe mixture of polyethyl benzenes before
transal kyl ation of this PEB m xture to nake nore ethyl benzene. 10
In this exanple, distillation of the conbined products renoved all of
t he hexanes and benzene, and sone of the ethyl benzene product (10.4
g). A small anount of dlethylbenzene was unintentionally renoved (1.6
g). After the distillation the 'remaining material (62.4 g) was dissolved in
a 15 small anount of benzene (28.3 @) ?Qd anal yzed by caplllaay col um gas
chromat ography. There was found 51.0 g“©of a m xture of {&f hyl

and pol yet hyl benzene with the foll ow ng conposition {59 |weig@h EB
di - EB tri-EB tetra-EB Pent a- EB hexa- EB A9.§7% 24. 9%
19. 7% . 10. 7% 13. 3% 21.7% 20_ Third Step {<dﬂéi dyl ati on

To a 300 cnferr] magnetically stirred gutlpgl ale was ]ngu"gz A g of the

m xture of ethyl benzene and pol yethylb enali c§iff- di stillation
(with added benzene), additional dry benzene (94.0 gjijijand a o/;alyst 25.
conposed of 30% by wei ght of phosphot ungstic @ﬁid suhin ted, 5ilica
powder (10.0 g) prepared -as described above. S, t1=l 1/ Bz} nbl™ar ratio
in the reactants was 0.17 = 5.9. The a tgh\g@, @asi. al ¢d,

purged with nitrogen tag - aj then pres$iué 'ithl b (kPa (50
psi) gauge of nitroged. S heated‘éﬁ’ |w.n 5t ™|ring. 30
After 17.5 hours the and vent_u .'Ar#he] tent s

were renoved and anal ‘ ‘ >Pn:v'- :

yield of 15.5 g of ethy

[4 B
‘ !f.'{ ti'
T 1Ty
S |8
0
“ a.;s,%‘\‘

103




Y -
entirg@ m xture of ethyl benzene and pol yet hyl benzenes remai ning after

di sti,llation would yield 63.9 g of ethyl benzene (EB), which conbined with-
B - recovered

35 fthe

EB

-13- by distill ation in the second t MEPLACEMENT GHEES. | Those skill ed
in the art wll recogni ze that both tHe letlhyl benzenes
I n the transal kyl ation product and th

be recovered and
yield additional s et hyl benzene.

Exanpl e illustrates the production of ethyl benzene using a Y
catalyst in the acid form (LZY-84, UW@P) for '

Al kyl ati on Catal yst Preparation
1.6 mm (1/16 inch) extrudates.

10

recycl ed to anot her tjransal ation rjegction to

xanple 2 Thi s

'S

AMENDED SHEET
ABSTRACT

SYSTEM FOR DOSED CONVEYING AND SELECTING OF

CYLINDRICAL PELLETS FOR MOULDING APPARATUS
FOR LEAD FRAMES

The invention relates to a system for dosed conveying
and selecting of pellets for a mou;ding apparatus_for_lea§
frawes, with which it is possible to preven? crumbled N
pellets ox fragments and/or dust thereof being able to rea
the moulding apparatus arranged in a so-called cl?an roomn.
For thig'purpose the system has means for succ?351ve1y -
conveying pedlets one by one, means for selecting to leng
and feeding pellets to a transporting path, neans for
reducing the transporting speed of conveyed pellets: means
for separating the pellets one py one and transferring ?he
pellets to a transport carrier, and means for ?zansferrzn:
pellets from the transport carrier to a conveying device to
a mould of a ‘moulding apparatus.

Figure 5 of the drawings should accompany the publication
of the abstract. '

|4kn§Fp WeSs benzene may

zeolite

This catal yst was received as



lS”aBefore use it was crushed to a powdér and dried under vacuum at 200C
overnight. Al other procedures except for the catal yst preparation are the
sanme as in Exanple 1. First Step -Al kyation 20 In a 300
cnferr] magnetically stirred autoclave were pl ac¢d re .L ne (42.2
g), dry hexanes (62.4 g), and a Y zeolite catal yst EE?AngENT SH [err]

8.8 g) prepared as described above. The alit ocl ave s seal ed, ] pur ged -
wi th hydrogen to renove air and then pressured wi {h 3450Kna'mmn H psi g)
guage of hydrogen. The autoclave was heated to 189[¢rr]C with stiyring 25

and then an additional prgssure of 105 kPa (15 psj) S

added to the autoclave froma reservoir through alpressure regul atof. As
et hyl ene was consunmed in the reaction nore ethyl ene was added fromthe
reservoir to maintain the pressure in the autoclave. After 17.5 hours the

et h%/I ene Supmmsr%ho%ﬂznt beuvﬁm@rnwa;mml 5 cabg gentRorIEAm! the 30
contents were _reno sec t action was run in
the same nanﬁ@?nn?ﬁeFOR MOHHPEPFaf§P§$RT §§|ﬁ hggﬁﬁghe aut ocl ave were
dry benzene (43.8 g), dry. hexanes (60 5 g), and Y zeolite catalyst

¥25Y1$45 hEErsY 8 ALSRALEHnAePated eSS d RGL@RAP O EBQe&eééﬁbQﬁlﬂgs run

and selecting of cyllndrlcal pellets for moulding apparatus

for lead frames.
A chip is mounted onto a central part of a lead frame

5 intended for this purpose and the connecting points of the

chip are conngcted with thin wires to the strip-like leads

of the frame. Thereafter the leads and wiring are
encapsulated with a protective plastic in a moulding
apparatus. In such moulding apparatus pill or pellet-like

10 units of plastic material are used which become plastic
under temperature and pressure and are fed in this state to
the lead frame situated in the mould cavity. The environment
in which moulding takes place is clean, a clean room or
clean environment.

15 Due to the nature of the material the pellets are
sources of contamination. This may be the result of
crumbling of the pellet whereby dust formation and like
contamination occur. It is therefore the object to keep the
pellet, and particularly broken off pieces and other

20 contaminating portions, outside the clean environment of the
moulding appafatus. Only pellets which can be properly
processed, that is, w{thout broken off fragments and the

_ like, must be fed to the moulding apparatus. on their way

: from a reservoir to the moulding apparatus pellets can be

25 damaged. The hand;ing and transport must therefore take
place very carefully. .

The above outlined objectives of the invention are
achieved using a system for dosed conveying and selecting of
pellets for a moulding apparatus for lead fraﬁes,

30 comprising:

- means for successively conveying pellets one by one,



14 The catalyst was filtered fromthe rﬁgm'rAtCEMFNLaSP%ET
reaction, and the products were anal yzed by capi §tary col unm gps
chr omat ogr aphy. The conbi ned product was foundjte Q6T 2008. 5 g} of
benzene and 68.8 g of et hyl benzene and pol yet hyl benzenes with | hg
fol | owing conposition by 5  weight: 2. ES

0,

tri-EB tetra-EB ent a-_.EB

%4
6. 6% 5.8% - éﬁ? for seTSé@lE@%ﬁP lenﬂ§9 gh e benzene was

corverted The tanspogtding path, et hyl benzene and polyethylbenzenes has a
mol'ar ratio of ethyl UQUPFkOreliflciRgNERdecrdriiportihgBipesd df lcOnvey&r/ Et
ratio of 0.59. The Et/§E nnoerrﬁa Fé § In the ent?rebgroduct (in é‘!{uding
unreact ed benR&eYelSy 1.2 which may be expressed as Bz/Et of 0.83. '
Secgnd Steps Disti4 Inédans fotSseparating the gielledis oneobyt bpecandi ned
products reno e n ggﬂyyy1 SO of the
et hyl benzene pér‘xgacf?éﬂt r?‘[fé’t%eth)% {’%ﬁ ? € a tra %Targ:igf Igﬁgnzene was
uni ntentional |y rerrpwRaRRsL fprg):rangfegzglpg,epellets direm thst Fﬁﬂn?ﬂ‘ér

remai ni ng mat egdAtidBGd ag)cdfﬁ%yfihﬂseévﬂaé 06 4 houdiasbifl bambabdd2Ag pot Wwith
a small anmount &1; benzene (4.9 g) and anal yzed by capillary

b %

tus.
10 With reference to embodiments the invention will be
further elucidated.

Fig. 1 is a schematic view of the system according to
the invention,

fig. 2 is a cut away perspective view of a supply and

15 feed device according to the invention,
- fig. 3 is a perspective view of an infeed and selection
device,

fig. 4 shows an alternative embodiment of the infeed

~ and selection device according to fig. 3,
20 fig. 5 shows a braking device according to the
invention in perspective view,

fig. 5a shows a section along the line Va-Va in fig. 5,

fig. 6 is a perspective view of a pellet separating
device according to the invention,

25 fig. 7 is a dosihg device according to the invention in
perspective view,

fig. 8 is a perspective view of a transporting device
according to the invention,.

fig. 9 shows a detail IX of fig. 8, and

30 fig. 10 shows an alternative embodiment of the device
aécording to fig. 9.

The system 1 according to the invention comprises a
supply-feed device 2, and infeed and selection device 3, a
hose 4, a braking device 5, a pellet separating device 6 and

35 a transporting device 7. A stock of pellets is placed in the
supply-feed device 2 and successively tonveyed therefrom one
by one to the infeed and selection device 3. In the '
selection device 3 the damaged, i.e. not wholly cylindrical,



col urm gas chromat ography. There was found 48.1 g OREPLAUEMENWGSNHET
et hyl benzene and polyethylbenzene with'the foll owin

wei ght : EB di - tri-EB tq

hexa- EB 29. 9% 29.9@6 18. 2% 10.0 12% 25
Third Step - Transal kyl ation To a 300 - irred
autocl ave was added 26.1 g of the m3xt ur e of ethylbenzene and-

pol yet hyl benzenes remaining after distillation 30 'fw-th—adaed—benzene),
addi ti onal dP§llrks and (fregmengs argpdsertvedand {removed.c The| 9§Fept-z¢ 84,

UOP, 10.2 0)plfékd 6&%@%&6%@ BgdonbO¥s- tﬁétﬁosé faexd usihl/ Bacithar ratio
in the reactants was 18 or expressed as a Bz/Et.  mgl ar

ratio of 5. Gmeqmﬁyzﬁﬁ?xﬁ?%ﬂ§3ﬂ£§e§e39eﬁhepﬁTiﬁ&P%MqﬁYﬁﬁq:POggﬁetBe}éﬁ8§e
air, and t hecomvessiirad neliat ivéiyk RighS8peed ) arm dpeedferaitedoganthéhe

aut ocl ave OS5 DEMS Qi B Y il el £8 SthufdY scidifly pArE BeuLS the

react or

pellet separating device 6. One by one and synchronously
with the action of the transporting device 7 the pellets are
then fed to a moulding apparatus for encapsulatlng chip- st
carrying lead frames.
10 The components 2 and 3 are placed in a housing (fig. 1)
in order to obtain a separation between a high dust level
and a low dust level environment.
The system according to the invention reduces the
chance of breakdown and the conveying of pellets not meeting
15 the set reéuireﬁents, for instance broken pellets, pellets
with non-smooth edges which can jam in the transporting
paths, including the hose 4, and the like. The system 1
further ensures that the pellets are held as long as
possible outside the mouldinqﬁhpparatus. This is important
20 since the moulding apparatus functions in principle in a
clean room environment, while due to the nature of the
material the pellets produce dust: The ambient temperature
inside the moulding apparatus also amounts to roughly 60 to
70°C, while curing of the pellets already begins at about
25 35°C. It is therefore recommended to keep the supply-feed
device 2 and the infeed and selection device 3 outside the
moulding apparatus.

by

The supply-feed device as in Fig 2 comprises a cylindrical housing
8 with an upper wall 9. Via an intake opening 10 pellets are
30 placed in a hopper 11. Placed on the underside of the hopper
" is a supply sensor ‘19 which by capacitatiﬁe means. measures
the stock of pellets in a lower portion of the hopper and
generates a signal with which the feed of the pellets to the
hopper is controlled. On the discharge end of the hopper is
35 situated a sieve-like shaking trough 12 which is moved
oscillatingly in horizontal direction by a so-called
linedrlver, for instance as commerc1a11y available from AEG
. under the type specification KR2. Although the linedriver is



was cébled and vented, and the contents were renpved and analyzed by 5

capillary colum gas chromat ography. A yield of 33.0} €
was found. Thus, transal kylation of the entire m xtU'gRépcA te Sheer
and pol yet hyl benzenes remaining after distillation wpujd yield 90.6
EB, which combined with the EB recovered by distillafipn3ith0CTe2008cohd
step, is 109.6 g EB. Those skilled.in the art will rgcpgnize that boghjthe
10 remaining pol yethyl benzenes in the transal kyl ati pn product and the
remai ni ng excess benzene may be recoverged and recycl d to_another
transal kyl ati on reaction to yield additional ethyl benzene.

CLAI VB: recohmendéd PréthRyS of €11 1MANG oGt 1Vds)0shbh ¢ Mdrbanzeagcer (i)
cumene {f oMeh eccentric ariVel *hrSHSRTLGAILAJY BOCRE0LPIR 3R bhdy 2, SeCON
st ream cont al hi ng ; ét Z?ene. or i) a Seécond stream contai ni ng
propyl ene coHHchergg: side 15 of the shaking tyoughypRy1%t3 ffe@ABIf | rst stream
with the seamwice 20 which comprises a spirsllyeammhdngbpatim 2(1i.) Ian al kyl ate

stream 5 this path a ‘conical meft¥l 36"i8% MiHyeadBd Phiverit! Nyl benzenes or
accumulation of pellets. A detection switch 17 is further
placed close to the guide path 21 to indicate the level of
the pellets in the path. Fragments of pellet material are

sieved out in the shaking trough. Pellets meeting .requirements
10 &S far as damage is concerned are fed through the opening 24 to the con-

of

necting line to the infeed and selection device.
The infeed and selection device 3 is drawn in detail in
fig. 3. The selection device 3 comprises a frame 25 and a
guide path 26';hich performs a reciprocating movement such
15. that the speed in the conveying direction (P1) is lower than
in the return direction (P2). The pellets are conveyed via
the duct 27 connected to the pellet hopper 2. Of the
successive stream of pellets one is gripped at a time by the
- co-acting rollers 28, 29 which are driven synchronously over
20 the respective toothed belts 30, 31. The roller 28 protrudes
through a slot 32 into the guide path 26. By continuously
driving the rollers 58, 29 in combination with the guide
path 26 the pellets are conveyed ohe by one to the selection
part 33. Disposed in lengthwise direction of the guide path
25 are three sensors 34, 35, 36 which co-act with'Eorresponding
photocells 37, 38, 39. Only the pellets of the correct
length are rated acceptable and continue on their way to the
hose 4 as shown in Fig 1. Noh—accepted pellets are discharged sideways to a
collection reservoir 40 by means of compressed air. Air
30 under pressure is discharged via the channels 41, 42. When a
pellet not meeting the requirements is detected, the
relevant pellets are ejected sideways by means of an air
pulse.

Fig. 4 shows an alternative embodiment of the infeed
35 and selection device according to fig. 3. In this case
rollers 43 and 44 for gripping and conveying the pellets are
disposed horizontally. The operation is in principle the i
same as that of the device according to fig. 3.



10, (1) an alkylate stream cont i REPIA\OEMENT SHERT

pol y- i sopropyl benzenes b) ~ subj gct at t
streamto at |east one di | styi I}l af T { filcation
to obtain a distillate 15 stream co?égﬁ#nﬁgﬁ?q) pal y-
et hyl benzenes or (ii) pol y- {i S S;

c) transal kylating the distillate strea® with a .
benzene streamto obtain a transal kyl ate 20 sStTEam

rich in (i) nonoetkptéenvensiny thei infeed and selection devicecofefidg.add

d bj ect i
0o SoLSEL BT ML i e e «

ethyl benzene begins) Bhubgrferansport is PossiRke ecAYSAy USINGh 3 VREWPep (a)
the first andgggseay §tpledBure differencedié genéer#red betwmen theuch t hat

in the alkylate streamthe I ti f |

(i ncl udi ng ?hi??@iﬁ?gﬁﬂr‘é @ dipsg and theméﬁg:]‘z'éﬁﬁégf ?)Aﬁ%%r{%ps or
(ii) to propykngoughsthe hose 4 the pediletenedcBesnal Hraking idevidies 5 for

manuf act ure of fig. 5). The e%{%‘%aec%%%?’is%geaahﬁéﬁﬁéf 08 SirfRvHith faduuRe

tfansalkylatié . . ] re carried out in the presence of a
supported prevailshan@r bpo¥ dhosgt 4| pofiser DiSHOSRY inside e st

chamber 50 are four cylindrical pipes 51, 52, 53, 54 which
10 bound a passageway for a pellet. Along the passageway are

placed co-acting brushes 55, 56, 57, 58, the bristles of

which extend between the adjoining pipes. The bristles are

driven group-wise from the shafts 59 and 60. The vacuum in
the chamber 50 is maintained via a suction device connected
15 to the pipé 61. The pair of brushes 55, 56 rotates
relatively rapidly compared to the pair. of brushes 57, 58.
Through the action of the pairs of brushes peilets are
~ conveyed to a membrane 62 in which is arranged an opening
the size of the diameter of a pellet. Because the opening in
20 membrane 62 is closed off by a pellet, the suction action of
the vacuum falls away on the underside of the pellet as seen
in the drawing so that the pellet ‘remains "suspended" in the
opening. When a following pellet is conveyed by the pairs of
brushes, the pellet present in the opening of membrane 62 is
25 pushed further so that the opening is cleared until the
following dowward - pushing pellet remains suspended in the

membrane opening and the vacuum is restored. Because the
opening in membrane 62 has substantially the same diameter
as the pellet, there occurs practically no wear of membrane
30 s62.
‘Connecting onto chamber 50 is a cylindrical-pipé 63
inside which the pressure and temperature are controlled by
a pressure cooler which is connected to pipe 64. According
to fig. 5, also present in the cylindrical pipe 63 in
35 addition to pipes 51, 52, 53, 54 bounding the passageway are
cooling air supply pipes 65, 66 in the wall of which are
arranged outlet'openings for cooling air. A pellet
subsequently enters a pellet separating device which is



2. A process according to Claim1 wherein the cat al yBEPWQME\“In 3 EETS
(a) and (c) for ethyl benzene manufacture is a supporfge

I

het er opol yaci d catal yst. 5 3. A process accordiling t$OBGCT 2000 wher
the catal yst used in steps (a) and (c) fdr lethyl benzene

manufacture is a Y zeolite. 4. A pfocess acdortdirmg—toTrai m |
wherein the catal yst used in steps (a) and (c) for _e
manuf act ure are support edcawh(n detail in fig. 6t lorthe sepasating

zeolite respectively.

etis ¢lamped
5. A process according to Claim1 wherei

the catal yst used in st éptween two clamps 7G)7tambvablp relgtivetinyongeanether in
manuf acture is a Y zeolite and supported heteropol yacid

respectively. 6.

5, wherein the
supported

5

10

15

20

25

hoAzgnta cdiresticne cTh.dnenement ghiheopaircoizglansps 70271 is
supported heteropol yacid catal yst conpri ses

p kletsininied by she activoiad thesprgugnatic unit 72, Situated on the

underside is a base plate 73 in which .is arranged a passage opening
74, the diameter of which is greater than the diameter of a pellet. A
plunger 75 is movable vertically up and downward and can extend to
the opening 74 in the base plate 73.

Three sensors are present. A first sensor 76 indicates whether
a pellet is present in the separating device.

A second sensor 93 indicates whether the space between

. base plate 73 and the transport carrier 80 is free of pellets. Should

this be the case, the carrier can be displaced horizontally. A third
sensor (not drawn) monitors whether the pellets are loaded onto the
transport carrier 80.

In the position of the plunger 75 extending into the opening 74
the plunger grips the underside of the pellet. The plunger 75 then
moves through a pellet height in downward direction, whereby a
following pellet will drop precisely between the clamps 70, 71. ‘When
this pellet is clamped into the pair of clamps 70, 71 the plunger 75 is
moved further downward whereby the pellets are carried onto the

base plate 92. The base plate 92 has a number of openings 110 for

receiving pellets. The base plate 92 is displaced according to an

indexing movement. The diameter of the pellet is larger than the

passage openin.g for the plunger 75. The take up of a pellet thus

takes place in two steps. The first step is performed with plunger 85,

ein

lzens

n

and
a



20° 7? A ﬁroCess according to claim6, wherein the dat conpri sds
phosphot ungstic acid on a silica support. 8. r og eFOCTCZng dijng
claim7, wherein the catal yst conprises : apipr x?ﬁ%tely 30%\by
wei ght phosphotungstic acid on a silica 25 su £ L--

process according to any of claims 1, 3, 4, &nd 5, whefei n'the Y

REPLACEMENT SHEET |
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zeolite catalyst is in the acid form 30 10. A processaccordrng ro any
of the preceding cl ai ns,theiseeandwithplunger 75. The adjusitrpenttaf fierslrokerengtlb whonent

i ncludes di-, tri-,

tetra- penta-, and/or hexa- et hyl benzene.

11. A process accor di nghe 8rshaipp isfcarmirg ot by secker 8¢, the sitokegagtbiof which ishe 35
berzene ring to ethyl

than 1.

10

15

20

group nolar ratio or (ii) the benzene ring to
propyl group nol ar rati odatermined byithe pelel 8hplacecchatween thedeneslarm 87@nd the s

stop 88. The following pellet is meanwhile clamped in by the
pair of clamps 70, 71. The base plate 92 (see fig. 7) forms part of the
transport carrier 80. The carrier is horizontally movable along a guide
path 81. Driving takes place through a toothed belt 82. A stop .95
limits the movement stroke.

Through displacing of plunger 85 the plunger 75 is moved
upward to above the base plate 92 through the stroke defined by the

adjusted length as the plunger 85 is coupled to plunger 75. The

pellets standing. on the plunger therefore support the pellets present
in the separating device. The following pellets are then clamped by
the clamps 70, 71.

After clamping by means of clamps 70 and 71 the plunger
75 is moved downward to the lowest position. The plunger moves
below the base plate 92 so that the peliets come to rest on the base
plate 92. __&‘_,_q_gg_l_y_ carrier 100 can then displace horizontally.

Fig. 8 shows th(-; M carrier 100 which is placed
apparatus. The _Eﬂgt_s_ carried by the transport carrier are transported

by an indexing movement to the supply carrier 100. Here they are

simultaneously carried upward by means of the cylindrical pusher
members 101 into a space 102 enclosed by four guide pins. By
actuating a rocker 104 provided with a supporting finger 103 and

serving as pick- up means the pellet is subsequently supported by the




12. A process according to claim 11, wherein (1) the benzene ring to s
ethyl group nolar ratio or (ii) the benzene ring to propyl group
nolar ratio in the al kylation reaction is between 0.3 and 1. 13. A
process according to any of the preceding clains, wherein the
first stream al so contains saturated hydroc#& bons. 10 14. A process
according to claim 13, wherein the first streamis a |ight
ref or mat e. 15.  Aingent0ss sHereafterdrangpord takey plsice th@ pasidion dibave heai ns,
wherein the 15 second stream al so includes saturated hydrocarbons
to the excl usoulch whereLths relietatasel proggssedar Ipdhis resiien thehraeken )
ethylene or (i) pr opyl ene. 16. A process for
et hyl benzene manuf act ur enerokear théig movesinbackftotthe inzgtive positionpand; aginggan
claims, wherein the second stream is a distillation fraction
of a fluid catalytic cr ajEctongegier 10fawithidovgwaydiorisntadeylindrigat ¢lements 106, 2
or fewer carbons. 17. A process according to any of the preceding
claims, wherein th& 25 the pelletds sairledaftam stsrpmsition ristwesneihebguidgssinte it ai ns
(i) nonoet hyl benzene or (1) nonoi sopropyl benzene, and is
subj ected to additional nsdubgh The ejector membeo s lssmaiglnmn bl amoves ownward
distillation-rectification to obtain a head fraction
cont ai ni ng (1) nmonoeadshy résmitzdrtiee forceof grayvity.) Because the pellet is received
nmonoi sopr opyl benzene, and a tail fraction containing (i) poly-

between four guide pins a relatively open space is created so that the

danger of jamming of the pellet as a consequence of dust and the like
10 is obviated.
According to an alternative embodiment as according to fig. 9,
a cylindrical sleeve 106 is chosen as guiding in which a received
pellet can be supported using a rdcker 104 provided with a finger 103.

The operation is otherwise the same as in the embodiment of fig. 8.
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30 et hyl berzenes or (ii) polyl sopropyl benzénes

S passed to step (c). '18. A processjagcord

17, wherein the head fraction cont ai ning (i

or (ii) nonoisopropyl benzene, is 35 recycled to pgt

al kylation of (i) this
et hyl benzenes, or (ii)
i sopropyl benzenes.
clainms, wherein a 5

consi sting of saturatedtf.

t he benzene renoved i s

nonoet hyl benzene int@®
t hi s nonoi sopropyl benzene intolpoly-
19. A process @LAMMSIing to any ©
stream conprising a gasoline fraction

recovered by an additional

_A system fdrydhsed aorveying aand salecting ofepalieisdor tay of

distillation-rectificatinwulding apparatd®for léadifrayeess sompusingli ng to claim 1 for

manuf acturi ng cunene froma 10

second stream cont ai ni ngnfeed and selectiopr oyeahe rfor cuopassivelygconveying pellets

5

10

15

20

one by one, selecting said pellets by length, and for feeding pellets to
a transporting path;
braking means for reducing the transporting speed of conveyed pellets

along said transporting path, said braking means including a pellet

outlet;

pellet separating means positioned along said transporting path to

_ receiving pellets from said outlet of said braking means and for

separating the pellets one by one and transferring the pellets to a
transport carrier; and

transferring means for transferring pellets from the transport carrier to
a mould of a moulding apparatus.

2. _A _system as claimed in claim 1, wherein said infeed and

selection means comprises a hopper, the discharge end of which

delivers pellets onto a shaking sieve.

3. A system as claimed in claim 2, wherein said infeed and

selection means further includes a spiral guide path positioned to

receive pellets from an outlet of said sieve.

4. A system as claimed in claim 1, wherein said infeed and

selection means further includes sensors for determining the length

of a pellet, an output of which sensors is connected to means for

removing from the_transporting path a pellet determined to be of

insufficient length.

* c L M S *

first stream containing benzene and a
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a) “al kylating the first benzene streamw th the second
propyl ene streamin to obtain an alkylate stream 15 ,
cont ai ni ng nmono- and pol y- isopropyl benzenes, the 30 UCTfZOO&t4|

and second streans being reacted in anmounts such that i
the al kyl ate streamthe nolar ratio of 10 tenzene ri ngs
(i ncluding those of unreacted benzene) O—B+epy—grauns
is | ess than between 0.38.andAlLsystom as claimed in clgim 4, s whieesi tlp@ mqagsefpkw ate
stream to at |east one distillation/rectification to
obtain a distillate streemovinga pellet includes at least@ne aiortle gopsicied to a source
i sopropyl benzenes; 25 c) transal kylating this distillate stream
with a benzene of compressedsair.eam t 0 obtain a transal kyl ate stream
rich in cunene; and d) subj ecting the
transal kyl ate streamtoe6at | gasystemeasS@laimed in claim 1, wherein said infeed and
distillation-rectification to obtain cunene. -

5 selection means further includes a synchronously driven pair of wheels

extending into the guide path, and the guide path includes means

_for_performing a reciprocating IengthWise movement, wherein a

speed in the transporting direction is lower than in the return direction.

7. A system as claimed in claim 1, wherein said braking means

10 _comprises pairs of rotating brushes which extend into said transporting

path, wherein a first pair of said brushes which contact a pellet have

a higher rotational speed than a second subsequent pair of brushes,

a membrane placed along said path adjacent to said second pair, said

membrane having a passage opening adapted to the size of a
15 diameter of a pellet, and means for generating underpressure.

8. _A system as claimed in claim 7, wherein said braking device

further _comprises cooling air supply pipes in a wall thereof for

supplying cool air under pressure.

9. _Asystem as claimed in claim 1, wherein said pellet separating

20 means includes a base plate, at least one plunger which can extend

through an opening in the base plate and pellet clamping means

positioned adjacent and extending into the guide path.

10. A system as claimed in claim 9, wherein said base plate

forms part of a dosing device for picking up and conveying pellets.

25 11. A system as claimed in claim 9, wherein said base plate has

openings for receiving a number of successive pellets, and said

AT 0 AR OO
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sirxth stream consisting of a transalkylate rich in REPLACEH SHEET
nonoet hyl benzene; and d) subjecting thig | st reqm
consisting of a5 transal kylate to at | Zaf,t ihﬁélr 2000
distillation-rectification to obtajnfa_seventh stream
consi sting of ethyl benzene. 5. A prddess acc¢ording to clains 1f 3,
or 4, wherein the supported : het er opol yaci 8—catalystconprises a

suppor t ed phosphot ungst jbasd flate is movablenini atcersiante/with an indexing movemept ibies s
according to clains 1, 3, or 4, wherein the supported
het er opol yaci d cat al yst an@nplposm ip regisiérovithpysher cnemaliers whickican exterd into

support 15 7. A process according. to clains 1 3, or 4, wherein the
support ed . h%pgeﬂu;dmopdmnga al yst conprises approxinately 30%
by wei ght : - phosphot ungstic acid on a silica support. 20 8.

A process acd‘ordl ng to dRai-ngA §sted anclaimediih elaims 10, whevein aciupply carrier is
catal yst is® i'n the acid form - 9. A process according to any of the
precedi ng cl ai s, 8her eidispldveable between a pogitidnyakewi and ém ragistercwitipteeaid

i ncl udes di -, tiri - tetra- penta-, and/or 25 hexa- et hyl benzene.

base plate of said dosing device and a position located at a horizontal

distance therefrom, and the supply carrier includes pick-up means

including a pellet receiving opening for receiving a pellet, rocker

members, each of which rocker members includes a rocker finger,

10 and wherein said members are rotatable between a first position

in which said finger supports a pellet which is in said opening and

a second position in which the finger is moved to permit the passage

of a pellet to or from said opening.

13. A system as claimed in claim 12, wherein said pick-up

15 means further includes a number of pins disposed around said

opening. |
14, A system as claimed in claim 13, wherein each pick up
member further includes a cylindrical sleeve positioned above each
séid opening.

20 15. A system for dosed conveying and selecting of pellets for a
moulding apparatus for lead frames comprising :

" infeed and selection means for succeésively conveying pe_llets one by
one, selecting said pellets by length and removing those pellets of
insufficient length, and for feeding remaining pellets to a transporting

25 path;

braking means for reducing the transporting speed of conveyed

* c L M s *



10. A process according to any of the preceding clains, wherein the
benzene ring to ethyl group nolar ratio in the al kylation reaction is

equal to or less than 1. 30 11. A process according to any of the
preceding clainms, wherein the benzene ring to ethyl group nolar
ratio in the alkylation reaction is 12 petween 0.3 and 1. 35

12. A process according to any of the preceding claims, wherein the .
first stream al so cont aipeliets alongseisktranggerding path, said braking meanssincluging@y¢ess
according to any of the preceding clains, wherein the first
streamis a light reformaliefoutle; 14 A process according to any of the

precedi ng clainms, wherein the ]
pellet separating means positioned along said transporting path to

receiving pellets from said outlet of said braking means and for
5 separating the pellets one by one and transferring the pellets to a
transport carrier; and

transferring means for transferring pellets from the transport carrier to

a mould of a moulding apparatus.
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second stream al so includes saturated hydrocarbons to the

excl usi on of unsaturated hydrocarbans: ot ier: t.han et hyl ene.
process according-to any of the preceding clainms, wherein the 10
second streamis a distillation fraction of a fluid catalytic cracking s
gas including hydrocarbons with 2 or fewer carbons. 16. A process
according to any of the preceding clains, wherein the fourth
stream mhgﬁg%;ggaﬁhﬁis the distillate of step b) .also 15 cont ai ns
monoet hyl b , wher ei nAmgi 425 WO h st r Sheat 20f 2 h 5,656,305‘
conprises the distillate undergoes at |east one distillation-
rectification to obtain an eighth stream conprising a head fraction
cont ai ni ng nonoet hyl benzene and a ninth stream conprising a tai

fraction containing poly- ethyl benzenes. 20 17. A process according

to any of the preceding clains, whereintbe ei ghth stream
conprising a head fraction containin nmonoet hyl bpnzene is

recycled to step a) to cause al kyl ati S~
nonoet hyl bpnzene into poly- ethylb nes. 25 18. |A pr Opg
to any of the preceding clains, whefleln a tenth s
conprising a gasoline fraction congflsting of saturated
hydrocarbons and with the majorityfiof the benzene renoved &5
recovered by an additional distilldtion-rectification. B0 f} "
process for manufacturing cunene fijoma first stream coftajning

benzene and a second streanlcogtai i ng propyl ene, conprisiwg:
_ —_—

—

15. A
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.8) “reacting the first streamwth t he se&orﬂ PLAGEMENT, SHEET 35
‘al kyl ation reacti'on of benzene by, propyleng: tlo obt aj a
third stream consisting of an al kylate strgarm 3806{1 2000

cont ai ni ng nono- and pol y- isopropyl benzends {in I whi ch the
benzene ring to propyl group nolar ratio, - fncluding the
unreact ed benzene, in the al kyl ate streamJldis equal to or
| ess than 1.5; 5 b) subjecting this third stream consi sting
of an al k{U{8¢ Patent Aug. B,1199M t 0 atSHeg@SlofINe 5,656,305
distillationlrectification to obtain a fourth stream
which is a distillate containing poly- | sopropyl benzenes;

10 : c) ttansal kylating this fourth stream consisting of the
distillate with a fifth stream consisting of benzene to :




obtain a sixth stream consisting of a transal kyl 4t 8EPLACE

I n cunene; and 15

consisting “of a
distillation-rectification to
,i‘consi sti-ng of cunene.

U.S. Patent
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Aug. 12, 1997
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