WO 96/ 17411 .. |
PCT/ US95/ 17116 - MODULAR JACK AND METHOD OF REDUCING CROSSTALK

AND ELECTROVIXGMERN}8234 NTERFERENCE : PCT/US99/01984
Background of Invention 1. Field of the Invention: The present invention
relates to electrical connectors and noré particularly to nodul ar jacks
for use in tel econmuni cati ons equi pnent. 2. Brief Description of the

Prior Devel opnents: Modular jacks are used in two broad categories of
signal transm ssion: anDEGREASING BRREAG THHFVEARCONBABINANTSINS i ssi on.

: rie: gl W aloy= ‘;o systens are used for
. voice transm ssion as wel|. Neverrferegsid A, S| gni ficant difference
in the anount of data transmtted by a system per second. A | ow speed
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even higher data transfer speeds Oten, hi speed installati
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of data transm sston, requirenments have econe 1 nportant for electrical
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i's common node elPectromagnetic 1 nhterference or noise. Such common node
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parasitic signal induced by ESD, |ightning or simultaneous swtching of
seni condi@ temnpndssugh A% Y¥ERrAcEesn adj acent el ectrical node through multiple

conductors at t'g}Fe e{?ﬁ]g&;t%ée %tféﬁms are used as RORLARRE infﬁﬁbﬁisdﬁgéc@&tmgg{)gﬁﬁﬁc
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producti on.
15 contaminants must be removed before subsequent processing of the aromatic streams.

Moreover, improved processes for aromatics production such as that described in
Handbook of Petroleum Processing, McGraw-Hill, New York 1997, pp. 4.3-4.26, provide
increased aromatics yield but also with an increase in bromine-reactive hydrocarbon
contaminants. The shift from high-pressure semiregenerative reformers to low-pressure
20 moving bed reformers results in a substantial increase in bromine reactive contaminants in the
reformate derived streams. This in turn results in a greater need for more efficient and less
expensive methods for removal of hydrocarbon contaminants from the aromatic streams.
Undesirable hydrocarbon contaminants containing olefinic bonds are quantified by the
Bromine Index (BI). Undesirable olefins, including both dienes and mono-olefins, have
25 typically been concurrently removed from aromatic streams such as BTX by contacting the
aromatic stream with acid-treated clay. Other materials, e.g., zeolites, have also been used for
this purpose. Clay is an amorphous naturally-occurring material, while zeolites used for this
purpose generally are synthesized and are therefore more expensive. Both clay and zeolites
have very limited fifetimes in aromatics treatment services. The length of service correlates

30 with the level of bromine reactive impurities in the feedstream. Bl-reactive contaminants
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i's, therefopggpgsaged for a nodul ar jack which will reduce ogcBlisodlofele
crosstal k in tel ecommuni cati ons-equi pnent. There is also a need for a
modul ar jack which will reduce or elimnate cormon node el ectromagnetic

i nterference in tel ecomruni cati ons equi pnent. There is also a need

for such a nodul ar jack which can reduce or eliminate crosstalk and common
mode i nt egd lﬁﬂgéebd%ﬁ'cl"a? ah@ zbdlitey, Thdseagaiogghtlapisihé REs édpensiofiths ty@cks and
whi ch may manuf act ured using conventional parts and tooling.
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distinct separate area in the nodular jack; (b) the distance between

adj acents d:mautlﬂntmﬁlatﬁlelrmclemeﬂﬂsp@)ﬁtwahe comon | engt h between adj acent
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the metho Lﬂgbﬁ cbxﬁmﬁh@@r&@&oaﬁu@s&&&nswﬁmo %@%rﬁ‘&ié&ll dyelehaigtizg top and
bottomwal t's opposed lateral walls and front and rear open ends. A
first pluralit)Amtheniobjest mhemremtmnas tocremoewe brosming-ceactiys kydeodartom t he bott om
wal | of the housing, across . th en.rear

eldto t.he.to %ﬁtﬁ and t hen
ext end horePYGRYINISIIQrg Afomatic § a FRSnESYSHHILD ?9058%&%? @ 55’ war dl y
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a comon vertica lane fromthe bottomwall across only a part of the rear
open end farﬂiﬁmmposextends obl i quely, horizontally and upwardl y toward the

open front end._,The .do .ext endi obI u r
plurality of wiYygangther % gfli} ﬁglﬁff §'oB qq%] B‘Sﬁé’ﬁg great {qﬁ% slen%%d
plurality s%mmu&én{maleﬁescwmﬁeﬁlsﬂﬁ hoRyloldfiagt common length is small
preferably being between 0.8 inch O inch while the Iength of the

hori zontal sectA metlm‘d fohmniovnrgbrgmmm@ﬁtwmyd;rgcarbon eonfamipanty fientan aremge
bei ng pref.er.abl i nch 2. 51
1§ hydroca%on stream comprlses prov1 mg an aromatic feedstream which has a negligible diene

level, and contacting the feedstream with an acid active catalyst composition under conditions
sufficient to remove mono-olefinic bromine-reactive hydrocarbon contaminants,

The acid active catalyst is preferably a crystalline molecular sieve material having ten
or more membered oxygen rings, more preferably a layered material.

20 The aromatic hydrocarbon stream to be contacted with the acid active catalyst is an
essentially diene-free aromatic hydrocarbon feedstream. This feedstream may emerge diene-
free from another petroleum processing procedure, or a diene-containing stream can be pre-
treated to selectively remove dienes. The stream can be pre-treated by contacting with clay or
a hydrotreating catalyst under conditions sufficient to substantially remove dienes but not

25 mono-olefins.

Fig. 1 is a graph illustrating the results of Example 4.
Fig. 2 is a graph illustrating the results of Example 5.
The present invention is a method for removing bromine-reactive hydrocarbon

contaminants from aromatic streams.



3 s Brief Description of the Draw ngs The
pr esent |nvent|on Is further described with reference to the acconpanyi ng
drawi ngs i n Wb 89138936 Fig. 1 is a front end view of the paEheswebss
enbodi ment of the nodul ar jack assenbly of the present invention;
Fig. 2 is a rear end view of the nodul ar }ack assembly shown in Fig. 1;
Fig. 3 1s a cross sectional view taken through line IIl - 11l in Fig. 5
Fig. 4 is a top plan view of the nodul ar jack assenbly shown in Fig. 1;
Fig. 5 is &EBBS om plan view of the nodul ar jack assenbly shown in Fig. 1;

Fig. 6 is a perspective view O{’Fo art &?the I nsul a& ed insert el errent of the
modul ar G SRS Steins i refgrming and cragkipg prpcgsgesy T
per spect | V%trWn&{édé *&f‘gl%érf‘on{laéﬁé%x&ﬂ@yﬁf&%o@ mﬁh@d%ﬂ!&%ﬁeﬁn?ﬁ{éﬁdmg
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groundi ng Styrerms &Iné ml&mtremhs hipe aﬂfdniuhlaaronMI{ndex (BI) frend 001 $OCH 0T Bromineg .
1, and I S tpt?x schemat i.c, yiew of the podul ar, jack assenbly
e
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I s shown geramisdflsgmple undergivdn cbaditioy. s hou5| ng I ncl udes a top wall
bottomwal |l 14 and a pair, of opfposed | ateral walls 16 and 18. The rrateri al
from which the Aéasrawpticsincydefpuenranle Senrers, txlvams deecethy| bpneanc, rasreng

suitabl e 1 ngyb Akl Xx%m%@s“’@e Rr W !ré? Lfiese &@Maﬁe is3 fell Eisﬁﬁ t%%%t' on
FEand &t ecti®n

20 which has a rear orwar open e

upwar dl y1¢f tighe xt:ﬁﬁmbt@tw}ﬁm midstly BedzmeSanu nbigdep indiRaty mﬁﬂw ﬁhtbﬁ mluaesil al
wal | generally shown at nuneral 26 which has a rear side 28, a front side

30 and an iteletnenedba-omets aed ppa-witiendss asf ophes hwwamnsaﬁamcmém&% WSofeom i t s
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reformate from CCR’s {contmuous catalyst regeneration) processes include higher levels

detectable levels of dienes, e.g., over 50 ppm, as they emerge from the processes.

The aromatic streams to be treated according to the invention contain bromine-reactive

hydrocarbon compounds in levels which interfere in subsequent aromatics processing. An
20 objectionable level of olefinic contaminants is from 0.05 to 1.5 weight percent (wt.%) or a BI
from 100 to 3000,

Using the method of the invention, the olefinic contaminants in the aromatic streams
are decreased to a level which does not interfere in subsequent aromatics processing.
PRE-TREATMENT

25 An aromatic hydrocarbon stream to be treated to remove mono-olefins according to
the invention is essentially diene-free, i.¢., has a negligible level of dienes. If the aromatic
stream contains dienes above these levels, the stream can be pre-treated according to the
invention to remove the dienes. Dienes are more selective for catalyst deactivaﬁng coke
formation than mono-olefins. Therefore, these highly reactive diene species are substantially

30 removed over a first catalyst.



and a pair of stand offs 50 and 51. In the bottomwall of the insulative
housing there is also a front slot 52. The lateral wall 16 includes .a | ower
shoul der 54,wanosfas shoul der 56, a lower main wall 58, an URRGHIIBLIsYR! |
60 and a recessed wall 62 interposed between the | ower and upper main wall.
It will be seen that the lateral wall 18 4as substantially identical
features as lateral wall 16. Referring particularly to Figs. 3 and 6, the

i nsul ative insert shown generally at nunmeral 64 nay be considered to be

conprised of anThppR!tréafig ktep iscondidledat teMmPératRésl prefrabl; ofJ0P lRPY0tPF g t he
enbodi nent illustrated in Fig. 3 these sections nmake up one integral

i nsert, it500°F) mpes prefeeablyt 1560 te ASA°Ft Heweightkaurlyspacsoretacity EVMHEV sie praferably

upper and Lo ect] r ecti nay e used as shown.in
B o o T SHLL R o e Bresfie B B0 Bl 90 R i AR el b, O,
end 74 andow ih EHeibEéHce @ aIded hyfFogkh EP1eERRA cataliBtsiTBLIIR pRétPeatinétt Wfeplihdlydeof
upper side grooves as at 78 and at the termnal end there are term nal end

grooves Asacd tregied Tlay suahvasibentonit¢ ontradiionalibase metaltcontaininghygirogenation end 84 a
front side 86 and a rear, side t i s de. re plurality
of vertica Y‘G?‘;S%f\?ié ¢ @%ﬁtls su%ﬁﬁ%%&ﬁ%ﬁﬂ&foz@b?ﬁgﬁ\{ég é)ﬁnmsﬁ%?per si de’ of
the upper secti PRe prehifeatdiSdtbmh@sifebd BYhén fréat &G aFBEHA LKA tPsubRARtHHY Ve
wire retaining element 92 which engages one group of wires as is expl ai ned

her eaf t er . retoooe ke mgnealsfins. wires is engaged by a grounding strip 94 having

a groundin s is also explained hereafter. In a first conmon
pl ane thergﬁWﬁ?st group of wires 98, 100, 102 and 104. There is also a

second gpoup of The ERRlyitS ft sCIRBRRE RdvRe \Winololefn EBMtlduHds RElude &S, |
108, 110 and 112. It Wil be seen[ythat Phe Tirst gr ouf)il of Vi T e’see%’r gﬂéllﬁ)ogle

common f i r zeolipgsapasticannM§AAE24ype/materialy,mespporots materialstinginding:thobetesmed a
vertical s o] 6 . i ch the w,res extend upwardly from a poi nt
beneat h t h@ﬁggt ?é%]a\ﬁa}”ﬂar\é}la 393(8" P’H’é’ﬁ? g_fag?f’aﬁousi ng and fromthat bottom wall
to the top wall zedlitbd e 'dﬁﬁd@d@ﬁt@qm@?kﬁigdg%réﬁﬁrﬁb%}ﬁ{ng tb HRYr forb/RRdhnel systems.

hori zont allg toward the front end o > housing in horiZzontal secfion 118
of the pl akbesgmsysteeinclude rroemberedoxygey ring dystme Wematimberas euygen ting systemsend

(I:)’fCT; ng § Fl,}%?n%elleyo%gen ring systems, and the dual pore systems including 10-5and t‘}gtfg?tﬂlber?(h

angul ar obbjfeRt rig @pksifigs? InfgeRersl] 62§ afeXRfertell t¥at smilE nitdiveslof lfde gdiGkige i S an
angle a[err] between the horizontal and oblique sections of the plane and .
that the haealiesmraseedingdiosndiesl 2amemberad systems. |Eheps systemisne meraensapietely t hat

t he angul a | e QL% I 0.4t-2ran d Ry
second gro B?)S%gké@mﬂréétgag ?’g Zlgéhtgfsgtg gt gﬁﬁkg{kg’n@&gﬁ%b\/\nﬂalfge it glrea%s;? g-a?&x é}%étgl ar’ Ei& 4.
In this pl 8esidehPlattstieg, 1@y8end first upwardly from bel ow the bottom wal |
of the housing In a common vertical section of the plane 126, Before

reachi n@0 he t ofhoshemissl composition phgolites ot vare wadsly and they ppically sensishpf §10,

Forwaraly ShansheaRp e s htoms b 4t hBred by AR R RS AT St e
section 12&iwent fths SEHUIA R B G, Fé Norbyitaleit Rons 86dhi 43/B<C BE By btheRmlefibefs B!
edge 130. This common pl ane incl udes wires 106, 108, 110 and 112. It will

be noted t Kapup HEpEthePerndig tahleofthe Flgments or by a combination of the aforementioned
ions. When there is substitution by bivalent or trivalent ions, cations such as Na+, Ca™, NH,*

25 or H' are present in the as-synthesized zeolite, also organic ions such as tetramethylamine
(TMA"), tetracthylamine (TEA") and others. The organics are typically removed by
calcination prior to use of the zeolite. Ion exchange of residual cations with, for example,
NH,*, is generally followed by calcination to produce the acidic zeolite.

Preferred catalysts include natural or synthetic crystalline molecular sieves, with ring

30 structures of ten to twelve members or greater. Crystalline molecular sieves useful as catalysts

include as non-limiting examples, large pore zeolites ZSM-4 (omega) (U.S. Patent No.



bet ween the vertical section and the oblique section of the second pl ane.
It will al.so be'noted that there is a distance g which is the |ongitudinal
di stance bet W@1%98%86 ternmi nal edges of the first plane and ther/osmmneis
plane. It will also be noted that in both the first plane and the second
pl ane there is uniformdistance between aéj acent wires in the first group
and the second group of wires which is shown, for exanple, as d[err] in the
first group of wires and d2 in the second group of wires. The distance

bet ween t he3,92%.63 amorslenits, GiSM-dB (Ut PrientNo.ah e G480, ESMI2AEES i Ratei dlon  as

bl anes i 5 ShaOD: GRUR B4R (s, PRednes s A0R B pifRe B b Ul Fhiie 28 son o
2.0 inch anphtbhendli Izmrm) Q"ahﬁsﬁer‘p ('M(s ?aﬂeﬁmc 30135, 6070, 98y Wi 4. PafeiENos.

di stances d[err] and dierr] are fromo0 inch to 0250 inch. dlerr] is
from 0. 040 3,88H19bandH1, &'K}), Rﬁﬁdndlathesfdrmsnf K aad M;MCNEZZ)(I:&S; Patbnt Mgl e

ot of er abl 3 HIETERIGMB b NorherdRr B M EFEaBra R 526558 0. o1
i nch 0. Ofy,

:‘ Pfst t gl ane V(&I\{i%'ﬁ((]’? ?g?né%?Ngr ? %%r%Sg’g\ﬁﬁHg{ek rfld?&&tlnﬁ &Ee ovew‘ﬁ% engtﬂr%gen(t)f

t he \MI res iNo. §,he2, éféb(ang NF!EMH@ @{( 8l Pdﬁthooﬁ;OfQS,iEMhd‘gote(pr&fcﬁed molecular sieves
Fé?rgw-eng diagiuds Ef msfberc ar%%ﬁ%%ﬁ%@ﬁf@r%ﬂ%%ﬁéf%ﬁ%@o ¢ el Uy, g $eoup
was 1.75 i ”ﬁi}gd 1081OMEmBInberb & BRIRA iRl structurdOdfY hd ficM- -22 faily, layered materials

PCT/ US95/ 171 res
second gilOumdwassoPordEs inatdnialsEMpst prefareed avesthe MCMa2Rfachily of moldoathasieveal Mhist he

ot | ons. < i PG 38 hermateBls Rberna ALY MM RS MENEGP R PR "

Tabl e I. 59 .
WRE | - 1 Oféé. The MCM-22 type materials may be cansxdered-{@‘%r%h 3 sgnuéaé common layered

W RE 3 - 10$&ructureunit. The structure unit is described, e.g., in U.BV Rifent Nos18071,310, 5,453,554,
- 11 W RE - 102
WRE S 9,493,065 and 5,557,024, 6 0

15 One measure of acid activity may be termed the Alpha Value. The Alpha Value is an

approximate indication of the catalyst acid activity and it gives the relative rate constant (rate
of normal hexane conversion per volume of catalyst fJer unit time). It is based on the activity
of the highly active silica-alumina cracking catalyst taken as an Alpha of 1 (Rate Constant =
0.16 sec™). The alpha test is described in U.S. Patent No. 3,354,078 in the Journal of

20 Catalysis, Vol. 4, p. 527 (1965); Vol. 6, p. 278, and Vol. 61, p. 395 (1980). The experimental
conditions of the test used herein include a constant temperature of 538°C and a variable flow
rate as described in the Journal of Catalysis, Vol. 61, p. 395 (1980). The catalysts have an
alpha value from 100 to 1000.

The crystalline molecular sieve may be used in bound form, i.e., composited with a

25 matrix material, including synthetic and naturally occurring substances, e.g., clay, silica,
alumina, zirconia, titania, silica-atumina and other metal oxides.  Naturally-occurring clays
include those of the montmorillonite and kaolin families. The matrix itself may possess
catalytic properties, often of an acid nature. Other porous matrix materials include silica-
magnesia, silica-zirconia, silica-thoria, silica-beryllia, silica-titania, as well as ternary

30 compositions such as silica-alumina-thoria, silica-alumina-zirconia, silica-alumina-magnesia,

and silica-alumina-zirconia. A mixture of these components can also be used. The relative



WRE 7 - 112 _ _ WRE 8 - 104 One
jack (JACK 1) was manufactured in the conventional manner so that all the
wires ext endgsloygsdsi cal |y fromthe bottomwall of the housi ngctiossyeiess
horizontally forward then dowwardly and rearwardly back toward the rear
open end. In the other three |jacks, madé within the scope of this
invention, two to four wires were positioned generally as described above
in the second plane as at nunmeral 124 in Fig. 9. The other w res extended

upwardl y, Rmyo&ﬁ&ﬂto%hastanm incleuivaTedd Materidl dndanatfix tlay vasneidelylfiom 230 Do t he
first plane 114 in Fi'g. 9 or in a plane parallel to such a plane. The

speci fic modhtusoliyp tof 80 wh¥ani Fhecatalyst ean alsodecused inide absenerof matrigwr Bidetap| e
\2,\'y RES | N EFwEUnSouRg-form. The catalystean qel\lllsgcg%bﬁ]ﬁ?om of an extrudatd, 1ked form (e..

PARALLEL mobe)’ or powder' PLANE 1
1-8 NONE 2
1,3,5,75 PROCESS CONDITIONS 2 4 6,8 ' 3
1,2,4,6,7,8

1. 2.4 6 g In general, the method for gl}e?’rgr?loxfal of m%oéegynﬁls 4°ff|'_ﬁed out under conditions

PCT/ US95/ }{diddin a moderately elevated temgex_‘ature preferably ranging from 200° dr 250°F to S00°Fp
all the jacks the length I was 0.6 inch, and angle a[err] was 30[err]. In

% ﬁCK;j’- 2% 3norapeférablydrane 2EATtod SORE agpare; velsisity peeterplly canging from Rels ®r].

e dista en W res. n e a, X I nch
nal gﬁﬁ@xﬁ?%ée Ak BoRet NEERY 120 S i PRI rlRe okt |21,
the jacks. psikte 1008 g%gfb!g{-bﬁ' FAHRCED ;g/\@es'a)ot .oblique planes of wres (d4
in JACK 2’ps? ACK 3 gn JACK 4 \Aagg’ﬁoog% } nch.ﬂalltgn all _thepj acks the w res( :
wer e 0. 020 |nprﬂ‘herfotd!cb\umgmen-hanmmmhsdh@tr@neﬁhq@ngtwnbf about 1.75 inch

or wires positioned in the first plane and t <1 f.Qlan W,
positioned in t epﬂmgmsa»(qrggc.)#gﬁéefi Y2 H$W8%PW2%%§#§8Z§6AU§'§%8 aggd%ngé Stive
insert wergiameRP(GIS) Sainldse steél reabhst Wit 140\0. DUirk@ B4l stikdesdeteeDihemmbwxll is hese

modul ar jacks. . .
centered inside a 10", single -zone furnace. The feedstreams were a C,” aromatic stream and

15 sloppy-cut toluene derived from a C," aromatics feedstock (Beaumont). The initial Bromine
Index (BI) of the feedstream was 850. Feed was introduced using two high pressure
displacement pumps. The reaction pressure was held at 200 psig using a grove loader. The
product stream flowed from the grove loader into a stainless steel collection pot attached to a
vent. No gases were fed or produced. The liquid product was analyzed by capillary column

20 gas chromatography for olefin conversation and for total bromine reactives using the ASTM
defined bromine index test D 2710-92.

Clay (F-24, Engelhard, Menlo Park, NJ) was calcined at 250°C for at least one hour to
remove water before being loaded into the reactor and used for aromatics feed treatment.
EXAMPLE 1
25 The clay was used for aromatics feed treatment. Conditions and results are shown in

Table 1.



Conmparative

. test | eads.

Test.

After cal

: Transm ssi on performance of connecting hardware
for UTP cabling (w thout cross-connect junpers or patch cords) was
" determ ned bywewaksati ng its inpact upon neasurenents of att epgptisanoEXT
. less and return loss for a pair of 100[err] balanced 24 AWG (0.02 inch)
ref erence §weeps were perforned the test
-l eads and i npedance matching term nations were connected to the test

" sanpl e and connector transm ssion performance data was coll ected for _each

i brati on,

temperatures below 291°F. The test run conditions and results are reported in Table 2.

~paraneter. [Wth the network anal yZ€ al L br teq to factor out the conbifned
attenuati on of the baluns and test——a@d’g—@ﬁ@&%rr] resistors were
. connected gcross each of the two bal anced outputs of the test baluns. Iin
order to mpHA-ze—inguetive—effect-s—the—testst-or-t-eatds—were—kept—as—sHort
as possiblg (0.2 inchped Tegps [per side)| The cablije PETs Weowl BDBbY i ongd
- such that tirey~are—stquenced—H&2—S&6#&5and— 78 Tespectivery—To prgvent
. physi cal invasiMB betf iris (WHSEY t he Pd%et jwheBlt he uen_%sm/as
crinped, the side-by{side orrgntiation of the test] ITeads ektended 1 nto tjhe
- jacket a di stan®e of {at 3%¥hst 0.3 Pnch, [creatingla flat pprtion. The fliat,
_ jacketed rtiog of the ads ,appear ecﬁqé.,p bd obéﬁ)ng n cr - sectijon.
To neasur tele ] s offtlet{cont®ctor th pl.upg _was en._natied
with the tegst jack a SS asur ¢me werte f or ped. ults qf
this test vere 2hounli b achad Table s o (o701,
PCT/ US95/ 17116 13 390 4 3.67 20 B 1101
Table 3 CESTALK-BETAEEN FACK
©1&2 183 4 1&4 390 P&3 4 2844.21 3&45 1 1263 -32.9
~-43.0 =470 4270 g7 =5270 Z -40.5 -141. 7
-41.2  -50.4 3 443% -54. 3 7 790.8{ -4719 508
- -52.0 =495 -80. 4 4 40. 6 48. 4 46. 6 -44.,
. .54.0 10gp ¢ © 390 4 7.67 214 2301 €
7 390 4 8.675 328 2603
8 390 1.6 9.67 68 2722
8 390 1.6 10.67 61 2842
BI BBL/# Removed Each Day at 1.6 WHSV=120
15 { Projected Clay Life at 1.6 WHSV=24 Days
MB is mass balance
DOS is days on stream
PDT is product
The beginning of the run shown in Table 1 was carried out at accelerated WHSV in
20 order to shorten the time needed. As shown in Table 1, the clay lifetime at 1.6 WHSV was
determined to be 24 days and the clay capacity was 2850 BI barrels per pound of clay. This
means that one pound of clay will treat 3.2 barrels of this 850 BI feedstock before reaching an
end of cycle BI specification of 70.
EXAMPLE 2
25 In a second aging run F-24 clay was used to selectively convert dienes for 96 days at



From the foregoi ng Exanple and Conparative Test, it wll be appreciated
that it may be -advantageous to construct a jack of the present invention so
that at |eagfosypRowf re may extend vertically through the |°V‘F(F_‘TM§§9?]d15ﬁ|
section of the second plane and continue to extend vertically to the top
wal | and then extend horizontally adjacest the top wall and then downwardly
and rearwardly toward the rear open end. Exanples of such wires would be

wires 1 and 7 in JACK 3 and wire 1 in JACK 4. It will be appreciated
t hat ther @ Nas been descri bed g Et g of _reducrng or elrmnatlng
crosst al kIas wel | as conmon Cel &Q@h@éﬁgﬂc interference and &
nodul ar j@ack for use therein., It will also be appreciated that thi$ nodul ar
jack is i rﬁrcha_ gﬁg(pf%lp wilth conventional modpl ar pgacks) ang.GiBppe _
manuf act uf Aexpehs —pa-t-s—aed t ool i ng.
Wil e the | DEQIP | dn st)eew depos i befl inBIlonnett i gm#viayh {he
preferred erTtS o tjie le rous T gures, [Tt 1S to pe understopd t hat
ot her sim}l ar2 empodi knt s séd of-6modi {i cB%-¥hs hnd akddi ti ofs may be
made to the Jdes¢ribed e od| for perform ng#{{u@3 sape f tionjof the
present inventiomn \I\E outl devi: t ing therefrom Stefofe pr thent
i nventi of [shoul d [not pe Iimtetho anygsg'nglaeamrreu h45t2ratlﬁer
const r ued H-R—breget-h—ard—seepe—i-i—atcordanee—pth—t-he—t-eettat+or—9f t he
appended ¢l aiios. 1780 96y 17414 13.6 572 651
PCT/ US95/ X7116 Cr aj ms T 1S
CLAIMED | 12. | A dBYul ak j ab% assenbl¥® conpri sifd: 6%03) _dn outer
i nsul ativg hqusi njg g gop d bptto | 1'$ ang,ppposed 54
| at er al WEJ.J_s_aqg |l i%m Agl-an ﬁéfnr'gr gi}ﬂé\?im anglsa-l-d- I o havi ng
front and|rean open ergs; 16 (b 2.6irsy coeguctiye nmesods extiendi ng
fr om adj agqent—thg—bottomwa-t—of—tir rITSUr @t TVeE _MoUST g acr 0Ss
the real0dnd20o tthe 4%p wa] | ahél t hen t 8hérd 699
24 175 1.6 316 720 922
25 175 1.6 346 744 969
32 175 1.6 43,6 770 1123
34 175 1.6 45.6 771 1147
15 39 200 1.6 52.6 674 1169
40 200 1.6 55.6 610 1272
45 200 1.6 60.6 710 1378
48 200 1.6 65.6 764 1476
54 200 1.6 73.6 772 1587
20 55 225 1.6 75.6 729 1615
56 250 1.6 78.6 626 1711
61 250 1.6 85.6 630 1922
62 290 1.6 88.6 485 2078
67 290 1.6 95.6 495 2444
25 70 390 1.6 98.6 29 2792
74 390 1.6 104.6 31 3485
83 390 1.6 117.6 60 4986
85 390 1.6 119.6 80 5201
Clay was at 390° F for 24 days.




the front end then toward the rear end; and (c) a second
conductive.nmeans extending from adj acent the bottomwall of
the insul ati vedwssssag across only a part of the rear end and pchARRoon1984

angul arly toward the front end. 2. The nodul ar jack assenbly of claim1
wherein the first and second conductive ne&ans are positioned at | east
partially within an insulative insert. 3. The nodul ar jack assenbly of

claim3 wherein the insulative insert has an upper section having base and
upper sides and g3 BRAgadiSWEsRireREFFoMDES0 ; ERSId | 81830058 Hxhmblei X Inbase
side is superinposed over the rear open end of the insulative housing and
its upper ehadthi feak anit Example 3pbe claelifofat B9EFiand 0 IGWHEY wosi24 deysswggestingt
“its termnal, end.extends.into the interior ctin,of t i,nsul.ative '
nousi ng: | e R oAt Sy hpingroPortel ot (B res PG AN Shedvdbe £ DRE PHGERd  ve
insert has agd/0M8he §8%nk P4 IR p?ed?:@?ﬁ&Wh@HQS%Qﬁ“F}ﬁBa@Sﬂ&W%ﬁHWg‘&‘ y

therefromto cover at |east part of the rear open end. : e nodul ar
j ack asserfbkhye foéd. cTxi MiB41Snpredaedtrwasicerefiilly analpmd by ctpillary colns: GE€ aod eowpared

o oP U oL SSRGSV ERRPGB RO PRSPl RO LR v
PCT/ US95/ 17148 1e fo see any si%rﬁ'técant differences betw?efx t%enfgec% %rgi I_}Jr]pduct 1:? é‘:‘(?zﬁleﬂgé %f@

housi ng across the rear to the top wa or wa t ront
end and t hbrondngrdaciiteycodponndsttityarakebwietaraxist thl rgforantas th suffeciene guangities to 6.

The nodul ar jack assenhly o laim5 wherein said first plurali f
Conduct i ve. et B BregsdvrbBE ruiied. BHEAT areseit ag many Sambish ar Oy Joels
assenbly i ' : &?M‘H 40 ' 0 <BRgond
pl urali tyl%]:) c%n%hgt%gr%%r}é@gg?gﬁg?% r om&ggjﬁg)ée nt ?%%fggt ?gl r(rjl%sriTh
of testing for dienes was used in Example 3 below.
EXAMPLE 3

There are no easy analytical tests for low levels of dienes in C, + reformate. In order

prove that significant quantities of dienes exist in the feed, the task of analyzing the front end

15 ofthe feed was undertaken. The C, + aromatics feed used for the clay treating was obtained
by sampling the feed to a distillation column at the Beaumont refinery. A sample of the
ovethead from this column, a stream containing mostly toluene, was analyzed for dienes as
follows: 300 gm of the sloppy-cut toluene were added to 0.50 gm of maleic anhydrideina
round bottom flask. The flask was equipped with a condenser, placed in a heating mantle, and

20 brought to reflux. After 20 hours the flask was cooled back to room temperature. The entire
contents of the flask were concentrated into a tared, 50 m! round bottom flask using a rotary
evaporator equipped with a vacuum pump to hold the system at <Smm roercury. The water
bath was held at 75°C. A white crystalline product (104mg) was obtained and analyzed by
NMR as described by L.B. Alemany and S H. Brown, Energy and Fuels, 1995, 9:257-268.

25 The NMR showed the product to be largely maleic anhydride/diene adducts, and suggested 8
diene precursors. The data show that 70% of the adducts were derived from cyclic dienes
(presumably dimethyl cyclopentadienes), and 30% from acyclic dienes; 104 mg adducts
corresponds to 170 ppm dienes in the starting feedstock.

The analysis of the MB-15 product showed a BI reduction of 80. About 200 ppm of

30 dienes in the C, + boiling range would result in an 80 BI reduction, closely matching the 170

ppm dienes proven to be in the light end of the feed. Since we knew from the above analysis



wal | of the insulative housing across only a part of the rear end and then
angularly - toward the front open end. 8. The nodul ar jack assenbly of
claim 7 whews 99/33986d second plurality of conductive neans aﬁ&/@@%@lbﬁ! to
one anot her. 9. The nodul ar jack assenbly of claim8 wheréi'n thée tirst
plurality of conductive neans are in a obnmon first plane. 10. The
nodul ar jack assenbly of claim9 wherein said first plane has a rear .
section, an upper section and a term nal downwardly and rearwardly sloping
obl i que fHagdienes wérk.in thETeed il agtouhtihlit ﬁ&&&%@éoﬁn@for?ﬁ@?ﬁihﬁv@%‘ﬂ??éd chod N€
upper section of the first plane has a length and the |ength of the upper
section i veritherlanove logked fosaiconvenisnd way t@amlyza the clay graduct Foediemdul ar j ack

assenbl y ' ' . et t he upper ectj,on aof the
first pl agén‘%h%r{phéﬂeo | queaﬁggiesrc}?ﬁhgaﬁ&io@a Wg&?‘&?}& ‘P’fﬂeé % gy"?‘f”o %@gtus to
15[ err] t eeasdidih@t inlthe toluené®oflitg tifkk the most prominent di 1d be dimethylcyclo-
bor Ushs) aagblimt n/the toluenéBoliag ki Tack assenbly of ol arm 1 sarEYelor e

second PI BenadieresofThesesnelaenieshavera sass ineof 94, which ismot sMed)}nﬁarm ﬁh&. | 14,
The nodul | .y of .clai m.13 er ej he s pl ape has a | ower
s egt i on ) h gi’/‘?‘*ﬁgﬁé%’%ﬂ%%@&%& ﬁgfbgﬂﬁlga‘t’ﬂ&hﬁ?%f‘%r Jrg%%f& BWF@%]‘E?I BF‘?ASJ“’T VB t he
upper edgsutaditted for GOMS ¥fdlysis@uippes Withelective ion monitoring. The mass ion 94

response in the toluene region of the feed and product were compared. Four peaks are clearly

present in the feed and absent in the product, providing further evidence that dienes are
10 selectively converted over the F-24 clay bed at 175°F.

The analytical results prove that dienes are much more reactive than olefins over clay
and that conditions can be determined which will completely convert the feed dienes while
leaving the feed olefins largely unconverted.

EXAMPLE 4
15 Production of a diene-free feedstock to the second catalyst bed reduces the aging rate
of the second bed. To prove this, a two-reactor experiment was compared to a one-reactor
experiment. The first reactor of the two-reactor unit was loaded with clay and operated at 1.6
WHSYV and 175°F with the 850 BI C, + reformate for 7 days. At the end of 7 days, the
reactor outlet BI was 770. Then the second reactor was streamed with self-bound MCM-22
20 catalyst at 10 WHSV and 290°F. Aging was monitored by daily measurements of product BL.
Fig. 1 plots the aging rates for the two runs and shows that the aging rate of the two-reactor
system is significantly slower than the aging rate of the one-reactor system.
EXAMPLE 5
MCM-22/alumina extrudate, self-bound MCM-22 extrudate, hydrogen form zeolite
25 USY/alumina extrudate, 65% zeolite Beta/silica extrudate and clay (F-24, Engelhard) were
tested for removal of bromine-reactive contaminants from an aromatic stream and having an
initia! BI of 850,

The conversion activity of bromine-reactive contaminates in the aromatic stream was

measured as a function of time on stream at 10 WHSV, 390°F and 200 psig. Catalyst Aging

30 results are shown in Figure 2.



15. The nodul ar. jack assenbly of claim 14 wherein there is an angle
between the vertical section and the oblique section of the second pl ane
-and sai d anglwoissiagazem about 15[ err] to about 160[err]. 16. poihsoonmshyl ar
- jack assenbly of claim 16 wherein the oblique section of the first plane
has a first term nal edge and the oblique section of the second pl ane

extends upwardly and forwardly beyond said first term nal edge. 17. The
nodul ar jack assenbly of claim 17 wherein the oblique section of the first
pl ane and the oblique section of the secohid plane are parallel. 18. The

nodul ar jack assenbly of claim 17 wherein the oblique section of the second
* plane has a second term nal end and there is a | ongitudinal distance

between the firple d&e Bt aghioRira R dIEbRAE MOMLES RieHR1/840 Soraidhsal d

| ongi t udi nal dlstance is fromabout 0.2 inch to about 1.0°7i nch. 19. The
modul ar | ackR/aemisail 30 BY/day, formealiie hetafsdicnistIedBIbhy] apddos 8 Xalumios ist 18 fi r st

pl ane and t ob ue section econd pl ane are separated by a
transverse &zﬁi@t él‘i‘gé"’%ﬁl‘:‘ ?%Wégg%%\%o 0.3 inch. 20. The nodul ar jack
assenbly of cl aihel8su3 QR that MECMETA i Gadx %%I&%bl@ﬁnﬂx@@erﬁbf&?bfbr@hﬁﬁe and
the vertical section of the second plane are parallel. WO 96/ 17411

PCT/ US95/ 4 Zitd@ive contamination from aromatic streams. 12 21. The
nodul ar jack assenbly of claim?20 wherein the vertical section of the first
pl ane and the vertical section of the second plane are separated by a

di stance of from about 0.04 inch to about 0.250 inch.



22. The nodul ar jack assenbly of claim®6 wherein each of the first
plurality .of conductive neans are separated from adjacent conductive neans
by a dista om about 0.040 inch to about 0.025 inch.

nodul ar jacmﬁsaggésegr%l y of claim8 wherein each of the second Pglrrﬁfsglg/?l}s@of
conductive nmeans are separated from adjacent conductive neans by a di stance
of from about 0.040 inch to about 0.025 inch. 24. The nodul ar jack
assenbly of claim8 wherein the first plurality of conducting neans are
secured in a conductive neans securing gpenent whi imuglﬂﬂg"ﬂmmﬁﬂ Feneath
t he bottom and of the vertical |ower section of the? lrt.

25. The nodul ar jack assenbly of claim9 wherein the second" pliurdlity of
conduct i m are secured in the conductive neans securing el enent.

26. The jack assenbly of claim25 wherein there are a plurality of
hori zontal grooves on the upper surface of the upper section of the
insulative insert and one of said plurality of first conducting neans is
posi ti oned in bach Afm%@gctfogm;gqvmgjprgwgsr_eactwgﬁpntawf@nﬁ&mw ap aig"g@k‘cassenbl y
of claim26 wherein ther .a plurality of vertical grooves on the rear
surface olfy%f‘?f’ér °6\/33Fa'§§8§'|p§%§bf the insulative insert and each of said
vertical groovgvifiginFoRite: Bidrédabondeedsnedmiwhiphday e segligile dienpleeel; sur f ace
of the upper section and one of said plurality of said first cogcgucti ng
means i s posi t camasting the feedstreamn vethi an agisiastive caidlyst compositiggungsr conditions
PCT/ US95/ 17116 . . . . 13 28. The
nodul ar | ‘%@%m?/ved?mlﬂ'%lleﬁ?lﬁ9rwlel?’e‘?aﬁtl¥%%)rn LAounantS Slurality of vertical
grooves on the front surface of the | ower section of the insulative insert

and one of said second plurality of conductive neans is (g)osi tioned in each
of said grooveg. The method of claim 1 wherein the diene level is below 50 ppm.

3. The method of Claim 1, wherein the aromatic hydrocarbon stream comprises

C; + reformate or light reformate.

4, The method of Claim 1 wherein the acid active catalyst composition comprises
a crystalline molecular sieve material with a pore/channel system having ten or more

membered oxygen ring openings.

5. The method of Claim 4 wherein the crystalline molecular sieve material
comprises MCM-22.
6. The method of Claim 1 wherein the conditions comprise a temperature from

200° to 500°F, a space velocity from 0.1 WHSV to 100 WHSYV, and a pressure from 50 to
1000 psig.

7. The method of Claim 1 wherein the aromatic hydrocarbon feedstream has a

diene level which has been decreased by pre-treatment of the feedstream to decrease dienes to

a negligible level.



29. The nodul ar. jack of claim 14 wherein there is at |east one conductive
~ means whi ch extends vertically through the |Iower vertical section of the
second pl ane wodo/ssps | nues to extend vertically to the top wapdrasdoidgn
extends horizontally adjacent the top wall and then downwardly and
rearwardly toward the rear open end. 30. The rmdullﬁ i i

wherein the first plurality of conductive neans are

overall length of fromabout 1.0 inch to about 3.0 in )
~dianmeters of fromabout 0.06 inch to about3 0.20 inch. 31.
jack of claim7 wherein the second plurality of conductive nmeans are wres
. having an overall length of fromabout 0.5 inch to about 1.5 inch and which

have diameters gf frofReahandd &@8m NahereR 1ROPlrddirdiht bhBPrises comactind afet hod
for reducing electrical crosstalk and common node interference in a

nmodul ar | ackerngigdydsicaonistesn oprgaivihg dienes witl{ aiengomiavingdatelyst oordpasitioneat
means in said,jack i.n.a first EI ane \/\/nich.i.g1 clo rised of a
rear secti GAPHHORSlgent fEmoNg dienestn a foeligible level bt not mono-olefins. oy ¢ andi ng
forwardly fromthe upper edge of said vertical section and itself

having a front edge and a term nal angul ar pl ane sl opi ng downwardly

and rearwardly fa om $hedndthaief Glaige’ wherdin the diene-fenjovingaaiatyisbiomgises tay or

conductive nmeans jn sgid jack in, a second plane i ch has a
| ower sect i8¢ %@H@t@wna }S&P“@fﬂ@é %gﬂﬁﬁﬁef’éﬁq’qﬁﬁﬁ Y8ect i on

extending upwardly and forwardly from said upper edge. WO 96/ 17411
PCT/ US95/ 17116 14 33. The

met hod of cl ai mi80 Witeandahddef Claitd 8 ahbreihahé conditivhs buffcibatrts supdmiakly eeickads
upwardly further than the vertical section of the second pl ane

dienes but not mono-olefins comprise a temperature from 50° to 500°F, a space velocity from
0.1 WHSV to 10 WHSYV, and a pressure from 50 to 500 psig, and in the absence of added

hydrogen.



34. The method of claim30 wherein the upper horizontal section of the
first plane has a length and the I ength of said upper horizontal section
is fromabout 0.2 inch to about 2.0 inch. 35. The nmethod of claim 30
wher ei n t he Wo88936t ween t he upper horizontal section of thBCYUSMHOIE ane
and the section of the first oblique plane is fromabout 105[err] to about
70[err]. 36. The nethod of claim 30 mhp gin there is an angle bet ween
the vertical section and the oblique secti‘on of the second plane and said
angle is fromabout 105 err] to about 160[err]. 37. The method of claim
30 wherein the oblique section of the first plane has a first term nal edge
and the oblique section of the second plane extends upwardly and forwardly
beyond said first tep “@¢dge. 38. The net hod of cIa|n135 wherein the
obl i que section of t f pl ane and the oblg=e G “ 't he second

plane are parallel. 39. The nethod of clai mpB6édwlie  ¢bl i que
section of the second plane has a second termn frer @ 1 s a
| ongi tudi nal di stfhce between the first termn nak- e-isecond

term nal edge an ai490 ngitudimar dairstance s fromabout 0727 inch to
about 1.0 inch. o WO 94/ 17411
PCT/ US95/ 17116 15 4Q. The

nmet hod of cIa|n1%gimﬁg§e|n the oblique section of the first plane and the
obl i que section am the sgcond plane are separated by a transverise di stance
of fromO to aboug 0.45g 4ch. 41. The method of claim 30 wherjein the
vertical section®f the flirst plane and the vertical segiwo®m of the second
pl ane are parall et. e
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42. The nethod of claim39 wherein the vertical section of

and the ver-ti£Cr§ection ofwdhNEnSLGRRY: PA3REY 8BNS oRES at ed ‘\4
from about O ffich to about 0.250memtippal Burees 3. The met hod of”

wger ei N IePERNOMONAE APPLEIATION m@thsnngumwm PAEENE E0OPERABICSEIE AAte@Chy om
- ad] af COTIau T stranc fr-omabout—0—636—nch

0. J25 Ei leﬁm’*é'm@ Em%f’ﬁzf?#'éf F%ddo:cJ cllai nh @0 UygRstesp! Tulsiion Wrmbpm o secm%léﬁéb%
pl ur al i tG106f2%¥nducti ve rmeans are s"épa@%}n@em&m&ryﬂﬁd Acent co A{l L 1¥£é¥%9%{§

by aidistance of frnnlO 030 inch td P net

32 wh duc means,.i C f
Wirek Eﬁ?ntcmathonal gcgtlgog | eé ngt h%%*l&%‘)%/&(}%% Bé‘lﬁl%es;%ag(cp ﬁates Epfg ‘-?Bf ggq %M?(
and a(zzjuﬂdmtn&fax Kifng Datem abuiankly 069 e best|o ab(mt*RQ}BZ thU MA& L, PT,IS §EE

met hpd of claim 32 wherein the conductive nmeans in the second pl ane

conpf j,s6, t)tgallty of wires having an|gyerall length of fromabout 0.5
nch| £3 %&ﬁ 1.5 I@@tbnﬁ‘?%s@(o%z@@seterusc? i Ofh HRMbondD scBHG: gain t 0 about
0. 20} i nch WO 96/

PCT/ [JS95/ 17116 16 47. In a

rmodul gP ARl owsc@‘@ﬁg‘rﬁ’%%u@m‘ﬁfq%é’zﬁc using at least partially enclosing

condbcti ve neans er’el n t e 1 nprovenent COI'TpI’I Ses pOSI tioni ng t he

condl@) imwentorsTERRIOS/N| BrephanDHB0Y a0 Bdirédh geei)s of conducti ve neans.
Princeton, NJ 08540 (US). HELTON, Terry, Eugene; 503
Coventry Lane, Glen Mills, PA 19342 (US). WERNER,
Arthur, Paul; 41 Lakeside Drive, Marlton, NJ 08053 (US).

{74) Agents: ROBERTS, Peter, W. et al.;; Mobil Oil Corporation,
3225 Gallows Road, Fairfax, VA 22037 (US).

(54) Title: DECREASING BI-REACTIVE CONTAMINANTS IN AROMATIC STREAMS
{57) Abstract

Bromine reactive hydrocarbon contaminants are removed from aromatic streams by first providing an aromatic feedstream having
a negligible diene level. The feedstrsam is contacted with an acid active catalyst composition under conditions sufficient to remove
monc-olefins. An aromatic stream may be pretreated to remove dienes by contacting the stream with clay, hydrogenation or hydrotreating
catalyst under conditions sufficient to substantially remove dienes but not mono--olefins.




