METHOD OF EXTRACTI NG ETHANE FROM LI QUEFI ED NATURAL GAS
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natural gas liquids (NG&) stream passing the

nmet hane-rich vapor stream through the heat exchanger
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t he LNG passing through the heét exchanger and to
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der@th ni zer. separator 126 as a heated feed stream 125

atc'yoy %eépaolf’ure that is preferably approxi mately -120

F, but alternatively can range froma |ow of -160 F5
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phase that forns a nethane-rich vapor stream 136 and a
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L ——l e Y Y 1 e g



phase flash drum Thus, the majority of the vapor
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stream 404 in renovi ng heavi er hydrocarbons fromthe
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nodes, wherein the nodes utilize conmon punps 110,
114, 150 and heat sources 124, 130, 152, 160. EXAMPLES
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bal ance is carried out in connection with the process

shown in solifyllne in Figure 1. The data wer
gener atRepTeiaplg the FaRsHEeR Mmatahcompaung s @ %?@)‘66%‘@“3 catalyst and

Si thl| Al QAU Rr @&ﬁ?ﬁ‘uﬁ@hé eddiGY aiMik@dvahdidB! & Brddkyl aluminum
Hyprotech Ltd | gary, Canada). However, it is
cOtERA3I ed that other commercially avail abl e process

si mul atpbRifeRl rtﬁ@%l@rﬁﬂlsbgn Léﬁ@rda B@gf‘#ewﬁb:‘é‘)g BRt &he olefin is
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tY'Pb&@HeL'\Q]cPQHRF}?éi 1RE 8P Smewgeﬂefgﬁﬁl Ghe- oldfilf |§jaettﬁylene or
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|ver)f%g? and 1215 psia. MAGNESI UM CHLORI DE
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Pl 0 Wb itk PAR B Y Bl o0 et B g Soartice
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ferred to u st. and_one conmobn .
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avai |l abil i t%t@ﬁf t he ranS| tion nmet compound and
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t hﬂor@cblry@tél}é O‘f'hé hrﬁeg?r@tsmw %hlon&@%ola%‘éjsoﬁ %ﬁmﬁl%mdéb@cﬁe lshflltered

transitiaon ichis left in the ol efin.
| 38| drige f%§. tht@aﬁswtqeawaﬁwm Tc,h&npéh' icies a&v@x@% ed to be
ef hifeksh A RISV PE RRGE LAScAgre0! Or and ther mal
stability. There have been several approaches to
obt ai ni ng magnesi um chl or i &&AMPHE Bi gh surface area.
For exafpl ghadde §wn?€ﬁlon&@co§ieﬂ?o1ﬂ inBrAn@ &&clléjﬁl%z)a?ed lH Example
spray drying and conpares It Wwth sever
met Hbd§) Fhelacadeinalsl glass pibepane exagiskd plar ei @ﬂr@areuczfetltamum
t

OGRS At Rt DRI 8 GRACERUIANER SORIAR. A2
soitainiess Weehp@iymterléaatmnoﬁeah@t isnpressige rpurgs w;th drwmhggen three
h e [

m%sg\ré??@f’(g ziffzég oIt h&él?%@n{nﬁc{ﬁ% rg%ﬁ?ﬁd @BFogt%ﬁrfs gb?feed asal7
mN/lPa noregseteddropr reyd dmipaesdatl @ssolenot h@s&ene (100 mL) and

D3FAFELER Aol LA LAY RISt o

t dmyrthehiamnpod’edstu;armum tetfadﬂonlsqu alfthylead isradeessiougive a total reactor
d t t L

R % MR TBRBEMRUS R T bR R s pRE &g pressure

ans c’w@r a@e:ie;mairtd ¢d ensihtath af4 f\/l‘Rm’ch 30 hinBesMAfer 30 minutes of

anh ous _eth d heat to.concentrate e
SGTDTEHEadih HE GraaPT i LRSS 16 eSous (Bt LalplEsagh copolymer of
elam@h@dmﬂe@@bkm iwitide e ceatreagorspoguef 30 microns.
This is treated with titaniumtetrachl oride, but again
gi ves poorer results than those obtai ned by using
spray-dried nmagnesi um chl oride. Spray drying requires
extra equiprment and it would bé desirable to have a
simpl er process. Further, as noted in U S. Pat. No.
5,173,465, there are difficulties and conplications
i nherent in the spray drying operation. They attenpt
to overconme these difficulties by inpregnating porous
silica haV|ng a mean partlcle S|ze of betmeen 10 and

A NN o s — .



pot assi um al um were uni nodal in size distribution and
bi nrodal bel ow that concentration. Al so, the nean size
wW@R00bl0as3pDt assi um al um crystal s i ncreased | i neR€T/YS2005/629350
the mean nmass size of the seeds. The sizes of the
seeds s&.died re from40 mcrons to 3Q@Jnicrons .
Magnesi BRECHEGRTIEE SR8 ARRALREAN O71Y @Sy MiREANS o The following
y eddigs angkirid@eaovstiph. of seeding to influence
crystallization has been known for nore than 100
years. However, there remains a need to make nmagnesi um
chloride of uniformand snmall particle size wthout
the conplications of spray dryi ng. SUMWARY OF THE
I NVENTI ON The invention relates to supports conprising
i norgani ¢ oxi de nanoparticles coated with nagnesi um
chloride and a nethod for making them The
nanoparticles are used as seeds to crystallize
magnesi um chl ori de from sol ution. The magnesi um
chl ori de-coated i norgani c oxi de nanoparticles are
useful for supporting transition netal conpounds. The
supported transition netal compounds can be used to
catal yze ol efin polynerizations. DETAI LED DESCRI PTI ON
OF THE | NVENTI ON The support of the invention
conprises inorgani c oxide nanoparticles coated with
magnesi um chl ori de. By "nanoparticles,”" we mean
particles having a nean particle dianmeter |ess than 5
m crons. The inorganic oxide nanoparticles preferably
have a nean particle dianeter of |ess than 1 mcron,
and nore preferably I ess than 0.1 mcron. The size of
the inorganic oxide is a nore critical paraneter than
t he exact choice of inorganic oxide. Suitable
i norgani ¢ oxi des include, for exanple, oxides of
al umi num silicon, antinony, cerium copper, indium
iron, titanium tin, yttrium and zinc. M xtures of
I norgani ¢ oxi des may be used. The inorganic oxide
shoul d be insoluble in the solvent used to crystallize
t he magnesi um chl ori de. Suitable inorganic oxides are
commercially available froma variety of conpanies.
Magnesi um chloride can initially be of any size or
shape. Preferably, the nmagnesi um chl oride has a water
content |ess than 10% by wei ght, nore preferably, |ess
than 0.5% One preferred nmethod of coating the
I norgani c oxide with magnesiumchloride is to slurry
the inorganic oxide in a solution of magnesi um
chl oride dissolved in ethanol and then crystallize the
magnesi um chl ori de by cooling or concentrating the
solvent. Preferably, the slurry is stirred during
crystallization. Al cohols, especially ethanol, are
preferred solvents. Preferably, the solvent has a
wat er content |ess than 5% by wei ght. After
crystallization, the solid particles are separated
fromexcess solvent b y any of several techniques. One
preferred technique is to filter and then vacuumdry
the solid. Optionally, drying is not exhaustive and a
smal I amount of the solvent remains with the solid.
When ethanol is used as a solvent, the drying is
preferably done until from1l - 6 noles of ethanol per
nol e magnesi um chl ori de remai n. The wei ght ratio of
magnesi um chl oride to inorgani c oxi de nanoparticles is
preferably from about 100:1 to about 100,000:1 , nore
preferably, from about 1,000:1 to about 10,000:1. |If
the weight ratio is too high, fhe particle size of the
crystals can be variable and too large. If the weight
ratio is too low, it can add to the cost
unnecessarily. The inorgani c oxi de nanoparticles
coated with magnesi um chl ori de can be used as a
support material for an olefin polynerization
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nmet hyl al unoxane, diethyl alum num chloride, triethyl
al um num and triisobutyl alum num Preferably, the

w0 ca@assd3son netal conpound is a Ziegler-Natta PEr/ab3ne$/029350
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and the al um num conpound is a dialkyl alumnum halide

or. acﬁeﬂ al kyl al um num conpound. Preferably, the
ol WEiFRiNs an al pha-ol efin. Mre preferably, the olefin
is selgcted A rs@ﬁbbﬁ%@ﬁ&i&h@%ﬁiﬁlt kil nﬁh r§d¥8s coated with
pro Ie but ene, 1-hexene oct ene, m Xt ures
H@ ”II/E%‘I' Heeferably, the olefin is ethylene or
et hyl e@e W tTheas§Rean@f Al N.whdiginf @kl PMPARIRRARS a mean
nmerely illustrate the invention. Those skilled in the

arﬁar%“F Piapish AT tess Meaty 1 WHFO8t i ons that are within the
spirit zof thge BYSIErt O e QWelﬂfthIehﬁarﬁJp%It%s have a mean
EXAMPLE 1 Magnesium chl ori de powd (1

c rariighe diamssier g7 lesp dirare0 f1rpieron. dr| ch Chem cal Corrpany)

is disgolve

cthanol at - 100G Rn o (e g, WA e e R AE M B ragnesium
wichiprige taveemgeiopaids sl fenrsuabeufm G0: 410 alpaLt0004PO: 1.

m cron (a T

Cor porg’%l on;/mlelsea rg O\?\nretl%gon ﬁ%%gdﬂge:‘%li rgt?QI' gL magnesium
slahfarigeits irzorgesitt eades frarnlabstt §AO0:vde aquv\m 0GRD:1.

mai nt aighi ng I of 500
m_to begl hmc%r Jsp?)rgﬁ%f rllhglnﬂ'th%pgocr:néﬁm I%saHgﬁol ed to
room t &nper él'thﬁrwplp@rtoﬂtcbalm ‘oheregr fretindrganithaide is selected from

i um | um num oxi de i s

£ R SROLERS NG 5t BRRES b Al Rk, BT REL T Eesln, pappe dndium,
pamoni, siliem, dire tierp@at gitritno, Avec, andfoixinrenithetanfhave a

| ar ge urface ar, ea nesi um chl o

contoaon Ao TEMR B e Bl Rer T Sy R ciSTge in the
) prSSqmcacoednor@aalogd)mfsnammrm& wmoe@@ & euppcst ream of
titaniymtetrachlgride in nitro o

suppor £ t he e & %?'P%ﬁl Bp f&g‘ hR CﬁyﬁaEF%{‘Ioﬁl lgpgrformed in
3ttﬁ@br@@h§té&fflaﬁaéltmleeﬁ@hpf7|OSé prA fessure puirged with

ry nitrogen three ti ter conpl et el

vent i nd%% henrlh?dE‘?g‘Io #}%Bar”@ggewh‘?@'rh@%s@'v%‘t o eihaf'q)(/Pa

pressure dr gp fie@aModere mndfﬁ%éfélloc%esoelHéle%ﬂeOfor Ziegler-Natta
1- hexene (100 nl) and triisob utg alum num (1 nmol

i r?aF%%uI'Iawe eompr_ffe# @ Sdadr 400 ttransitiencinsta mmweé and the
b)éubbgrtgpgpg@,ﬁqted titaniumtetrachloride. Ethylene is
ded to give a total reactor pressure of 2.4 MPa.
Ten‘per d2ure Tihe eriplyebPhe@inat! 17@oeeiniheebrnHpeddO transition metal
PresfiduBdiis Tieg on demand to maintain 2.4 MPa for 30
m nutes. After 30 minutes of polynerization, the
react of3i s VeRiasgss whignevapises nabyraetidingan Alaflopoltlwreresence
Ofor ehBih AR frtichhddfkEBRd! e ERESXBRGARFY 1 cact F on
product. The preceding exanples - are neant only as
i || ustrati orldie Mesesdlof pidimg 1 Ivéienein dbe i akefirt lseselected from the
I Si r

odf 38 cBRsiChng; &) Brvend SRORRRHE ot oaiel { Siel; daige. ana
. Mikereuiereof. of cl ai m 1 wherein the nanoparticles
have a nean particle dianmeter of Iess than 1 m cron.
3. The support of claim2 wherein the nanoparticles
have a nean particle dianmeter of less than 0.1 m cron.
4 . The support of claim1l wherein the weight ratio of
magnesi um chl oride to inorganic oxide is from about
100:1 to about 100,000:1 . 5. The support of claim4
wherein the weight ratio of magnesiumchloride to
i norganic oxide is fromabout 1,000:1 to about
10,000:1. 6. The support of claim1 further conprising
ethanol. 7 . The support of cldim1l wherein the
inorganic oxide is selected fromthe group consisting
of oxides of alum num antinony, cerium copper,
indium iron, silicon, tin, titanium yttrium zinc,
and m xtures thereof. 8 . A nmethod which conprises
cryst aI I | 2| ng magneSI um chI oride | n the presence of
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