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FTSCHER- TROPSCH WAX COWVPCSI TI ON AND METHOD OF

TRANSPORT Field of the Invention The present invention
woebwtaesss 0 procedures and materials useful foPCThS2005/033780

commercial transportation of a paraffinic wax froma

renote site to a second site where the wax can be

upgraded into finished products. Background of the
FISOHIRAITRO LE CH Wal X1 € OMEBOSY PI@NIAND MERHOD ORTRANSPORT

| ocations. Crude oil is a mxture of hydrocarbonaceous

conmpounds when it cones out of the ground. Typi cal

maxi mum t enper at ur espibRf ofGREYRRLLIBAAl crude carriers

are 1400F (600C). WaXy crude oils nust be shipped in

s flbe padsény imguii@prebites tapecetirsiaad sagariatsasplt for tireespnypercial

- d ) : .
OB A PAPEL G FE BREESS 108 VA B L i be

upgrah&i iﬁtd@{igﬂéaﬁ%@g@_ at el evated tenperatures in
em

specialty c cal tankers. Waxy crude oils and sl ack

waxes that can be shipped in these specially equipped
carriers or specig!t% tangeiﬁ gée t&ﬁically required
to have pour poin _c Lo S w t he shi ppi ng
t @NPREIRS MeypiSlyIRIMTinGEMOR 16dakisne NCrude s Ss avrittugeaufr
poi nts at |east 1Q0F bel ow the tenperature of_ shi pping

hydracarbpnaseeyseesimionydseyhangpeames:qui pethe growide divaicel Mg
[OVi des r f .pE tql i '
temp g 6o R BRG] Gy o Bl 4B RIS 200 BHE R RS be
shipps@fEspeeibilleqviippedamudeeatritheitatraperaturdsg toatomadil AaefF (71°C).
formati on of an excessive anpunt of .solid \Q@x r eﬂi\léigééies

Slackgvaxen GORYDAIUPUELSOILAEAHE AT PHRS PRETARPNS TRy A58 PP JURRS 1 2
molteéhll?agy %%l&jate‘c‘iqaﬁg%ﬁﬂu@g% sﬁ%‘éﬁﬂz ch@hfchBtSkerd. "RBRy ERAE oils and

erirals tenperatures at or bel ow 1400F, is
slack Wwagkethaechn\ileehipped intbhssispéwalhemmipped cheists arspediatystankers are

h SAWIES
N TTE ST e ———
crudd BsGhl Yazed Wih B@ﬁlﬁooﬁﬁmgs@ 1GHF RERY R p&htuedeTkhigpdfSin the

are preferred because these materials avoid the need
specifildy edvited dapiepet specislty Sinker rovidén ppearyredimEpigeiran dgsHst an

excessiog oot P SRS roite SN Vaed Sl PR Ry ve

tolereﬁ&{]&ﬂﬂﬂgq{fﬁoaﬂfr% Rirehesd SthntitBessie bhiRufi &Mbfill GaREEuires a lengthy
ower cost of transport. Like crude oil, natural gas

and castlly opeadticads etelt the lidfwan Theowe eticanyventionst eudg easgers those that
ship rlnsate%];fs & temperatures at or below 140°F, is preferred whenever possible because

these carriers have a significantly lower cost of transport.

Similarly, when crude oil is shipped in a pipeline, materials that are pumpable at near
ambient conditions are preferred because these materials avoid fhe need for heated pipelines.
Similar shipping considerations exist for transporting waxy crude oil in railcars and trucks.
Materials that are pumpable at or near ambienf conditions are preferred due to the
significantly lower cost of transport.

Like crude oil, natural gas and coal assets are often located at remote sites. It is often
more commercially feasible to cohyert ‘these resources into synthesis gas and then into higher
molecular weight hydrocarbons at the remote sites rather than attempﬁng to transport the

natural gas and coal assets to another location for conversion. Many processes, including
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nmore conmercially feasible to convert these resources

into synthesis gas and then into higher nol ecul ar
WowRi0glosesBy dr ocar bons at the renote sites rathePCT/H82005/033780

attenpting to transport the natural gas and coa

Flsch%rslsrgésscht Qﬁg ngé pl 815_63 th ObheRlsyRBBMEES BFn e or coal to

sse I ncl scher-Tropsch synthesis, can be
higheti®6kctilar wefg‘hemtdrsqamdmes e gadudts ofrﬁﬁdtehéfmepsah smihw& e

e LG 0L LSBT e AL e v
From I?ﬁ%jlf 19GRE- I?%b%ch Bﬂﬁﬁ@cs P 04 ¥shtgingfd Rodidh Gﬂré«@l@ vehith Bholid at room

I ng poi'nt paraffmc wax. Fromthe Fi scher - Tr opsch
tempqpatorky cdrshe inol@Bd. d“btstmoduct@rqgmé gemmenpyIEHTredie ah sygerude.”

b SO PR AR AP o T
1ocate\éh &R 5@kt heéﬁ%‘ék&o fﬁﬁmtt the alihﬁﬁmto@’ Ipﬁdcta@&lg Mtthﬁfrﬁeﬂt hiethe remote

nat ura (gas and coal assets are |ocated, are high,
locatibss. disstordibgly, it & desiratile toHeangprstithe chr\é@eot@%éﬁtlﬁ% Commemal

equi.pnent at the r 0 cor di ngl it
reﬁnq@gﬁfr%}g@d{% P PEREES enP lgl%eﬁé&z%%céﬁg d%o exi s? i %g 'S
C MR itisadesikMid ’d’d)&fdn@ﬁorf Wixygoftinguloapt Bivitde Tropsch products,

finished, salable products. Since it. is desirable
including Fispbert Tragso SyBerhds. Siom RGP %F@EW‘??TB‘&LWHWGS there

have Been atlﬂt%}niﬂ:s ey Q&:egt'atﬁﬁ géﬁ?e %Q%&Hhé%ﬁéﬁb%noﬁ rom

ites to rcial refineries, there

hays. bstefit Ndst. £)9p8,991;0 %%99@86&,8&35&%@6@@@&%%60 disclose
for this transportatl on.. U. S P ent

a catajysy ascfalsio-Fisghers Bropagh regctlgg% P18 vé%eéﬁ%rg:gese reachons
Thesgjg 1{1t9 Rfrtifdr 8 lﬂgé’ bt yﬁcﬁﬁ&'%ro'dﬁct%f SFRherI TRPSH Yeactor can be

I ons an pro ucts produced by these reacti ons.
prodideé ard geppsit forh larremeue aage hosfenerhsite far further @ilemlgaim@qctmg and
of a Fischer-Tro h reactor, can be r?duc ?
spera e AL PO & SPdion6a el 1
f U hehavel2Bh Q&Jerdl bhdhgs @éi/@ldﬂ)@@ t@iRPort CheawasarHisdhyr-Tropsch

of products, or uced and uggraded at a refine
prodsitt ©ne aplanecthta\sblpmmagcef\r@avchpr- PeRIRAICtY 8y é!sﬁlﬁéfiﬂiylfl@ S.

h Fi,sch
Patelggﬁq. g&gﬁ 715 1§ ﬁc}l\%?é‘%}we é%sﬂ;gé)(‘%&ﬂ, HLP?% grgﬂl&hpr ggﬁc ’I;ropsch
prodﬁ’ét§ CU@ @dtechNG. §8663B31&mcld§@s tréls 6fing ng-dimir, aoi-solatitepsolid

- 36 waxy hydrocar bons fromthe Fischer-Tropsch
par a:ffmom«:h}glroqgﬂ@ns Pathe ho-Iugangs igegidzAgnm dogy gg}gge site to a local site.

Howfﬁg% nﬁ%{){)}@gg B%lgcpsgfeﬁﬁ%ﬁ @x@%@gg n% lé&id}] % g+cg dlﬁ?‘c:l)crﬁlfl Filities

and ho©R @ifi@INinG expéiBive0 a | ocal site. However,
trans rtlng sol i ds reqwres ex en

| oAUPIRG: SREVEReD AR RHFS PAEROt R B e mcnd tha s
DA 5B i e b s,
disclosed in U.S. Patent No. 5,292,989. U.S. Patent No. 5,292,989 discloses that to achieve a
pumpable product, the Fischer-Tropsch wax is isomerized to convert some of the normal
paraffins to branched paraffins. Isomerization provides a syncrude that is near liquid at
ambient temperature, and therefore, is more easily transportable. However, this upgrading

may require the construction of facilities, which are expensive and difficult to operate in

remote locations.
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been partially upgraded to convert sonme of the |inear
hydr ocarbons into iso-paraffns, as disclosed in U S.
w@aioensesdhH. 5, 292,989. U. S. Patent No. 5,292, 98CI/US2005/033780
di scl oses that to achi eve a punpabl e product, the
Phis § N6icnt ARRSE 913 ¥ d TP ebst af POVENE a SRS Fischer-
t e riormal paraffins to branched paraffins. )
Tropsch mmgg]@ #glteoinydpoaavkoid Bjuzd. slsprléﬁulapéertt et 6i2948d6rthe Fisgher-
at anbhient tenperature,. and.theretore, .| ' .
Tropioh g popaed SRSV iRy QIS apaaien ey PREGaPRgt (i cotoid
mill. ME&&%H,‘ 3RrRfidd @fﬁ:hpattﬂ@ﬁnxtﬁ%lae Rmbiest texpensiry,ghantxture can
Ifficult  to operate in renote |ocations. U S. Patent
contalibfomGha13, B2 vemghtds Pesha7BopichiWass Broferally siomt byt § to 10

. xtur Fi scher -+ 1rQ La i .
weighh 4 iSaterr Hroppcd Wi T ARG Shel b bt Wik B gt B BtcedBon:
prodﬁ@ég @It%ﬁha Pa%her Tre¥sah ytorkads prtbter fhian @b ywedght i%6lablisfapprioesh cannot

an

en nmxed with naphtha in a collojd U
transprs el ofthd Fischerphrapschavax fomeemots [Q¢atios- if]é Miéséﬁ?f No.
eratur.e. th ' ' . .
o1 RS RY bR P BRI SO PP Bt S

paraf@inicoddponadsg M s didlssetian-pieadse ttabiexlurmyiothe velid wek pericles make

the ratio of wax to_light hydrocarbons produced froma
up atfiug & hedQ YrpedrmppblesBITYs greater than 25 wei ght %

this a a é‘f\ﬁﬁ; drtifd Wva®f hid#€carbons in a pumpable
Fi é& oé‘?@él S’b‘%@gﬁﬁ{m@% P Irkrbm t 815 r éﬁéotg o}I,:at iagn?r_lslln 8 S.p '
formRad ealre®Nolt i6d@#8d 86 these wbihpdsyprowide frrrirsasartgpion of the waxy

unconsol i dated sqlid x particles and |i 3 lLiqul 4. :
hycrpRAeBETR SR BB R B bt o B gl ithout
' Bl WathoRAbdlifhemenBE6f iptabipatispdrtation
COH%E)O%%B% yﬁ%%%aﬁfgﬁ%}g&?i#g Sl ur?y. (i«qlc.o%dién ly, effici e%t
equipmedtoaisl with & s&fa g piesguraa Morenrgr dioa d q)‘/*ﬁ these methods allow
punpabl.e formare desired. It . is desi to
for tREEBR4OHP A PIOET AP PRRSB Srtis Rl v Ft Ayt A5carbons
hydr ocarbons in a punpable formw thout requiring

expensi ve upgrading facilities, w thout corrosion to
the transportati on Sumingayeef thednvertian r equiring t he

gzgtelga% gg%? &1%(.}%8%%@ E%R 8%%1%1119 Gla)?&ll‘ytaf? IBE H%rés %ﬂg% @{ﬂhcgb}nﬁy by forming

reover, lre
the é%ﬁ%ﬁic”{%ﬂﬁﬂﬁw@l bAUCIEQT The paReffinictvatd fomef inp wasopartitles can be
‘ at contains greater than 30 wei ght % wax leid. The stabilit
trankpodted ena tr@ms@oﬂ%ﬂﬁﬁmdyctdwntaﬁén& ﬁ\?é‘f%ipaﬁm}{v?as %‘Qﬁ jgwigh The stability
di scaover ed tha i i 48él t
or greerghg g PTG, P ERp AP BB RS e
too BN hd 86 ambhi qamafl fwaxipartivdes i§ wotreecEssine.0 wax

BOGER LR AT R
tran%;goargloiei ptrgduct comprises 90 to 20 weight % of a hydrocarbonaceous liquid having a
true vapor pressure of <14.7 psia when measured at 20°C and 10 to 80 weight % of wax
particles. The hydrocarbonaceous liquid comprises =75 weight % of a liquid selected from
the group consisting of naphtha, heavy oil, distillate, lubricant base oil, and mixtures thereof.
The wax particles comprise =90 weight % of wax particles larger than 2.4 mm.

In another embodiment, the present invention relates to a method of transporting wax.
The method comprises forming wax particles comprising =90 weight % of wax particle

larger than 2.4 mm from a paraffinic wax. The wax particles are added to a

-3-
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of transportable product is maintained by ensuring

that the anmount of wax particles are not too small and
wo bmwcaswent of small wax particles is not exceBGI/US2005/083780

one enbodi nent, the present invention relates to a

hydro%a(rﬁ%a%%&sq%ﬁi 1% 16 VdpBr })Je@ﬂﬂ@ep@ﬂ' Labl @siprvatuGheasured at
conpri %

ses to 20 weight %of a hédrpcar bonaceous
20°C, tb dorintla ranspomatde prodecteapprisipe 89 $u2@ wefghk Yahydrpesrbonapeays

. heasured at . C and 10 t o..80 ight %0 . .
tiquidRpriOth 50 oe oy aF BaFIsh BReBIT el i comprisgs 275
weight@h 8% 1i€(ﬂigfsgféctbd fHinGhS 81006 ceskifinBr hishtle, vy oil, distillate,

consistrn napht ha, heavy oil, distillate,
Jubridantraise aif and asistuossl theraefl Thettansrostablearedict istrasppgied. The wax

.particles conmpri,se. >90 wei ght % of wax particles
Pamcl?‘?iraﬁﬁepf%?ﬁ @)nll[}l’?ﬁ*quf anot her enbodi ment, the present
Iy ?@tt Ar@thef BhBS@MchD (1R pradehidvatioh relaiepar 4 nethodax making 2
met

od conprises formng wax particles conprising.>90_.
transpeetablet Fiseher- Tveprchpdartved PEodpgly gﬁqﬁ R4 COIIPTIShS PR GHTRE @ Fischer-
raffinic wax. t . 1l fFini
Tropffs et Gotls d B BER LD FRESnER SUaRORY Puratlnic wax
prodik. Thdsubs@aiialyyaedtfifieasax ie thobitedf@n theprbduatsgeam. Wax particles

transportabl e product conpri si Q to 20.wei ght 9%
comyirigthgoe 2} weight e Jvaxingth S&%F@er1‘ggff 2-4@@11\%‘? B}WIG%QW the

FalG Lhexh : i G4 By 8 8Ab br@Sous foyuid
sobstfdypefpil A b JEAFRARAE R ML (4 By xOE i
havir@ﬁhéﬁdpﬂgpﬁﬁsu@ﬁﬂlﬁhﬂ? phieashen sidasured st30°Catogform a transportable

| ubri cant base_oil, i Xxtures thereof. T P
prodyqt RSpENPaBD B B Baeht A Ao et R s i to 80 weight %6 wax
parti@8Y, U 1% aﬁzoﬁ%@ﬁ@ﬁﬁﬂd%xﬁﬁ?ﬁe@é%l Witlglst % ot a Yigtiid selected from

anot her “enbodi nent, the present invention relates t

the gtﬁiip_fﬁbdsi@ﬁng‘(ﬁkiaplgha’hea‘eon@ib@lﬁsttiélmeelupﬁgqm basepil gllg@m?xmr%s ?hereof
O Bre S ekt e FEsPE T GR IRl b HES BhahM Pedhvarting o

uct stream

hydr89agp6da§édﬁ9 adseBMRSERABE stk hito pasdatis ittt erevdelivared tue tieveldred site

substantially paraffinic wax is isolated fromthe
for cpneaision ise sabahte fiviakedrrpducsy. sEhedwpRseT SIRTISSH BORYST % they

of X particles |larger,th . AR int
o B RLAR, AR, A B ol R TR 000 o
prodabi&tREE e A MscheNYEIpREAFOE8AC EhtISrold sirearh avinpysea parafi@nic wax

vapor preéssure of <14.7 psia when Heasur ed ?[t 120Cm t.0. =90
and & Grsvhadrocarhenssrauabideidor e it Sl SR Y 8@l s oprsing

.weight % hydr.oc 0 =T 8QuyBi@ht
Welm Oé‘gﬁ P welgs. ﬁﬁg%gﬁ%é?ﬁ%@glf b"%%éafgg%{[}gmﬂc%ﬂg% cgrrp? i ses
convefied eb gRécolel G ddcirbontcdosdigant, bavifg otne Nepagmoesgure of <14.7

st S S ERD e Re o L Ll B Sy o parain.
dec%ngg/g%{\}glp%dlscr)]xg)“gn,ﬁ{yﬂﬁfgaﬁﬁélYx?&‘ﬂb'bﬂekiﬁg,' Al @Smbmadiofethbedf. The
wax particles are added to at least a portion of the second hydrocarbonaceous liquid to form a
transportable product comprising 90 to 20 weight % hydrocarbonaceous liquid and 10 to 80
weight % wax particles. The transportable product is maintained at a temperature of <50°C.
The transportable product is transported to the developed site. The transportable product is
unloaded at the developed site. The transportable product is converted into salable finished

products.
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hydr ocar bonaceous asset at a renote site into products
that are delivered to a devel oped site for conversion

w0 poe/03@BabI e fini shed products. The process CRPOPUSRES033780
converti ng the hydr ocar bonaceous asset into syngas. At
| ﬁgst Llel§ lelentt Eﬁ‘e éﬁ%g@l@ﬁnﬂeﬁtl&%l’a%sttg d rﬁeﬁﬁcﬁi Rr transporting
p ream er-Tropsch process

a tranﬁfo@tdbﬂetpr@dukemmm;nmt il@ﬁsonp drsifrémniesitoand aifdashofd sesond
ydr ocar bonaceous, | |

i.d nt o
develmdtsate peepeeﬁecheww W%@Pﬁf Sy TMO%%‘P? prdhe The
transpo?tﬁgl@ rr?r @ﬂg %roddu%ﬁ at bRE of b pRikallty Of REAAOGRRBYAUBethbdBdHprising
convert Into a second hydrocarbonaceous |i quid,
formli‘iI@WIam @awicles sempegog zps)f)emgtrt(% of waﬂpamclpdargex,\uhemZ 4 mm from a

eSS o i B PR SR IR R R S e

vapoxgﬁ‘ Qg ”ﬂ%!ﬁ& %éﬁﬁ%hcﬂ%d A2 0v@ab ik Heanspbeable product
onbi nati ons thereof. The wax Eal‘tl cles are added to

compeiting @8 $e 2@1Wptghlt Vioydosearnaacseun Hauif yad 68 o BowseBbiswax
t t
partmllleéq% \R]Eﬁ%@ﬁ?r 6%1%8?‘%3 oc%ogiae ggss %‘7? g&té:f tg/g 9 %h@l&g%l%ged from

the gi¥Bh Ibsistn nﬁ{ﬁﬁﬁd abRS.oil] bstillatarsiivaheldse ofly adunixtirss thereof.
mail nt ai ned at tenperature of <50C. The transportable

Thetmm@blelpsowcéws@&aﬁ@b to the devel oped site. The
transportabl e product is unloaded at the devel oped
site. The transportable product is converted into

sal abl e fi nByleeDepiristiontof thaFigatresoffthe Drewirnbodi nent ,
the present 1nvention relates to a ne

od for.. .
{ riEs o insiegtes ApehabbY saBrEng s Bifiges AR of
| east one second
trms%per%%? c}& qucfst,ﬁ{i%tr%lgg‘prl s ﬁééér;&eﬁ%%g at the devel o?
si Elgurbﬂallhﬂmwmrmﬂmtlmqmt tutpeevidiipe transpesiebletpagsiust containing
praoduct |s _produce one, or plurality of renote
wax Rrfiglgs ggrivgd m%% dlbﬁ"r:;q‘?%sicharofc&?m ng wax particles
conprising >90 wei ght % of wax particle |arger than
2.4 mmfroma paraffmc wax. The wax particles are

added to a hydr Detilbd ba ' g a true
4, wh
o BLSEE bsa P ER Pl
transiﬁ@rltzgﬁé réﬁﬁ(&%@ﬁ@h@iﬁ@ A0 0MSanti itk p Aaffintt Wik foom8Pinte scgi'ait Wax

nax partl cl es. The hydrocarbonaceous |iquid 08 g:
particies Inghghrensporssblaptodugis 6f @em@@@dqunaﬁﬁl epbmgthg 0 {ransporting
pa;raﬁD ns‘;v%ée:%? gbsdglgo%%ﬁttﬁaﬁ‘ th s%ﬁé%a% é’s géesftéﬁlkllnﬁgonsohdated solid wax
partﬁ:l%@ﬁ}sﬁﬁ@ irhAPofatisrobied. Prefobln ahle’dansﬁbﬂtﬂfonﬂ)&laﬂls yathomm geneous
he Figures of the Dravmnjg(r gure 1 i]Jlustr g]p'
hquldretAthtdﬁkgrto e R W S e aE

comgrises 10 to 80 weight % wax particles and 90 to 20 weight % liquid.

The transportable product and methods of transporting of the paraffinic wax
according to the present invention are able to accommodate a relatively high weight % of
wax particles in the transportable product while avoiding interparticle adhesion and clumping
by ensuring that the wax particles are not too small and the amount of small wax particles is
not excessive. By ensuring that the wax particles are not too small and the amount of small
wax particles is not excessive, interparticle adhesion and clumping is avoided even when the

transportable product contains a relatively high weight % of wax particles. Accordingly, the

-5-
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transportabl e product according to the present
invention. Figure 2 illustrates an enbodi nent for
wW@e@eioshicey) a transportabl e product contai ni ng RMRUS2005/033780
particles derived froma Fischer-Tropsch process.
falled; | R LVEBheRRA frarfd of relativel
presengys@%{}lgrgéd%@ ﬁéllt‘ &?Jdg?%?? F%iltc%ﬁf/vax esB%an ge efti c%%gﬁt I ;e ey
large hanspor peaffiak wadesansport abl e product conprising a
liquid and the paraffinic_wax for .into soli pax,
pde PRIREEIC WX ChEDE PVRFFFATSSTE- BiF OT SR, Hischer-
érf\;% L RV 581418 ARGy BE RO SaciOfat, [RPIRIAdNGax, and mixtures
Tmpsg%rga f:arﬁ%(’g/axes, it&q‘{s I nportant that the solid wax
thereqfariceardars to dnaprasenhinuasisn prefeseblsdhe paradinipuex isdlegiyed from a
Fischiry GRBBOHE Breebn T i BTk RUR AR of P semi-spheres, fa
disks At Sy tiRiriAPeRRAREE tmilANBO ExtAlates Nl doaisReibhethlefeof.
product "advant ageously conprises 10 to 80 wei ght %ax
Prefepahlyt thelvesx pantdclexOare spiriceler gemi-sphietiepdi d.  The

t ! { d i .
BRSO g
waterdbi€a ABlterelod tiRg€ BHINAs atR el tHeeqald iy @lnyixtirg profetaghtit faof

wax particles in the transportable product while . )
homogemsiods mgxtire: o perr the dideiddeim a¥dresrrbenecequs Mgridy thsyliquid comprises

ensurd ng .t ticles. a S Anglatillat
=75 SRR g LS Pl B0 o
lubricRskHsE B, dndahixtires theecof arttei liguibsudttiele fat usk o thertenkpatatile

the anmount .of small wax particles i's not .exc ive, .

prodyohgasvitsar K'Y EOTHRIREE G0 AFHENE VePHEIcH gL RS IHI PR \pE e in the
! i8ui +ing9Bb 3 dlsht 8 ARbASI Bk Yimiti

oG08 PR AT UBEOin 98 Bspus el vabimicng
size dftilepwaspartitlgs dérenden someangiconn del lsmed fissd i fiei transprrtable

and_econom ¢al transportatjon.of relativel ar, .
prodgoli SN dheat Pt tchiiid Sbdchp ek phstink, &8 L pgint, e

i @ﬁg{b fhdhg B alsd hd\bntrbREd ®1RGANE an FcestaBle-

acid ropeg’gﬁlaéféﬁlged vvéﬁ(d&ggﬂ?%&ﬁ der?\)?gd vva§<Gln sl gckevvax,
transptiblegotodichck wax, and mi xtures thereof. According to

BRI b PRl s Bh o, b BuBh AR Y pasing
stabilf?l?'rr%tii WherCabashfediag dbdeeibEDRerialat 3pitefoe s .weksl - spher es,
a

I sks, doughnuts, cylindrical extrudates,
mul ti |l obe extrudates, and conbi nati ons thereof.

D fF.>.eferabl y, the wax particles are spherical or
—‘gé-?ﬁ—el % spherical. The liquid of the transportable

DI DB oW aiE thenshnkyiFBeaw DB ed ol ghat tHe spdotfivatiby and will
water, or a mxture of these |liquids. Wien the liquid
haveitke fallaivineupeanings anlesaeiherwise 1p§10§ed.
“Developed site” refers to a refinery site at which transported products are refined
into salable, finished products.
The term “derived from a Fischer-Tropsch process” or “Fischer-Tropsch derived,”
means that the product, fraction, or feed originates from or is produced at some stage by a
Fischer-Tropsch process. ‘
The term “derived from petroleum” or “petroleum derived” means that the product,
fraction, or feed originates from a betroleum crude. A slack wax is a petroleum derived wax

that can be used in the transportable products and methods of the present invention.
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honbgeneous m xture. Wen the liquid is a
hydr ocar bonaceous liquid, the liquid conprises >75
wawei0gls6688 of a |iquid selected fromthe group PCT/US2005/033780
consi sting of naphtha, heavy oil, distillate,
| ulariceank hass t@béraffﬁl@@wﬁ%éétd'éﬁ@% febya rp%&f)leuﬂ_lmzeo Hr%LUr ‘dewaxmg
suitable for use in the transportable product
opera|t1pn§,|| d corrprl sing >50 W€I ght % wat er . The i qui d

be AR G BECREkS A VGRS 258 sREBRE oo R fun

stra1g|ht A Brag-hed dai hicbhds. V\EXarﬁ}ﬂéé ofHigser deprsld ﬁlcﬂlme%@@@nol
degree on the |I?UId used in the transportable
q

isopropaggl, butanelnt-buen mmtanabp@dwalﬁr%eon the liquid used,

taﬁﬁy}ﬁ%gg%ﬁﬁ%géﬁy#get” L6t (% grapg 3, 1‘{3? é:%%l' Set%i”b oar sands,

SO nee provi

oils shale,ahale pilpkldaderivativag @nhd aliktarepriagesst . Prefer abl y, t he
transportable product according to the present
nVREqCaivopacsos malsdaln ge%rtsfjtwmvomomg onmEruTes 85 eprappunds

S
o 5 A 0B iy I B s
Exampliﬂsdmgmm'uddSBS}&ﬂEtlc f:mdas ipetroleund préduktsisasiead fwoline, jet fuel,
aiesch gl B Dare b SR PEPES) ich o B4 ePL A1) L whi ch
t "“?B}ﬁf&ﬁl‘b@ﬁlao%@sqm@ 1R_f&s foea.fl!iddﬁ?ngt}ﬂaf‘é })Qrﬁsleé‘@?@ weight % of a

fini'shed products. The term |ve rom a
liquidrietagted rfromr therduppronsietdiss oforaphtia dehey oilrdigdlate, Hdbriceetchate oil,
4 oireans hat the product, fraction, or feed originates
and muEsHs produced at sone stage by a Fi scher Tropsch

p"‘E@@ﬁﬁalldelébHo@Tﬂéferﬁt%rd NAfd ESRpRSAeS £05 §éiBht 95 alcohol.
‘petrol eum derived" neans that the produc fraction,

or Epssadalbr vypnaesss rdinuid gaanrisi Tweight %Cwstlelack wax

R e

limitddriv,esrtidedil dndlrafikedymydudtef ers to paraffinic waxes
derived from petrol eum deoili ng or dewaxi ng
opBemetesHE’ rofel ¢ piteayhich spriaing pcis naas lasfdémdm 3ysafiandymore

than ({035#& %{Qa (ﬁeg:e‘%lbg? S Oag'?@rdgg o't é é&% e?utt Ln@eﬁth edtr SPortable

produict) cbmdﬂsmg bgaidahd wiag ppiticRane Eranéputtaﬂﬁbm dneb)llﬂrrﬁiﬂ@ temote sites to
$l noI and the |ike. "Hydrocarbonaceous asset" :
a develgpedLiet o nat ur al gas, nethane, coal, petroleum tar

S@fl8ns and Mesh Size: In this application the screens and the mesh size equivalent
are taken from ASTM E11. For determining sizes larger than 40 mesh, the material is placed
on dry stainless steel screens and shaken by hand both vertically and horizontally at about 1
vibration per second over a four inch distance for at least five minutes, and if necessary for a
sufficient time so that amount of material on the screens does not change visually. To insure
that the sieving is complete and an accurate measurement of the fines is obtained, the
particles are examined under a mfcroscope using a calibrated eye piece of the microscope.
For sizes smaller than 40 mesh othef suitable techniques (preferably light scattering) are used
to determine the percentage smaller than a given size, and the amount of material passing

through the equivalent mesh size is calculated using the sizes in ASTM E11.
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oils shale, shale oil, and derivatives and m xtures

t hereof. "Hydrocarbonaceous material" refers to a pure
W@ 0vposHe83 or m xtures of conpounds contai ni ng PYUUSPEF033780

and carbon and optionally sul fur, nitrogen, oxygen,

an@n%l@?*rex%heﬂ%ﬁhﬁsles%%h €8l tm&igmlem&feu;@tﬂﬁ Wlﬁ]ysﬁ‘ier&tsigﬁated

crudes, petrol eum products such as gasoline, jet fuel,
accordln@gemﬁflﬂbéﬁlll Hblr sxeaple, basielesismallerribamal-6 oo (8 meslovillsfall

througﬁ‘ ae%) {: UI [ 9%%6 Hxl%r %‘ri"?; S%ﬂg@%oa%graéh ?qulr&% belng the
dlstaﬂldemtv@beﬁ@taﬁmbmuégrﬁmshfee agfmwantemﬁhs bpdigngfin fh%pi@hlzantal and

heavy oil, distillate, lubricant base oil, an
vertiGy dirgstions. mpeapwed separailknfrearfingde ASAM £1} . %@\@ qlefhgvith an

Essentially
avera\%/atg gélﬁn%: 9{&;{1 is-n%:x H&X BI qui d&%%?rp r%‘%%g%;ggﬁhwel ght %
vva(tcﬁrvershbn; ‘i‘la@eﬂ”&efeﬁ’ torpafteles tha vll bt fallubedgh asieve cloth with size

I
demgbé}gg g 9 n% q Rédr T blgngxg;%lglfg?écllgs’ @%%%{hggér%%g 28 mesh) will
Iy i
o 5 018 SAE M L i S BE, Brss penng eng
the dotmed bqawderspardlel raee neanged g thheenpr es ﬁwtoplemmgnhltbmhonzontal

ant ool GFSBRY LR ELRRNELY. SETRGHELORSTAR! £ 2300 40 it an
averaf%é bf&ik® of. ﬂﬁﬂﬁkﬁ?%ﬁeﬁhﬁ@d @&&?ﬁteﬁ%@né@ﬁh Si ze: '.”

hi's anllcatlo he screens an he mesh size '
ed ivalahlegmodustsE refatsdn réfinsdpAgTMsEont cruieo pr shatletivicnidegnesting

r t han t he. mat s pl ace n
Spemﬁ?élosf £ o e el el e e bRl B o e et
lubrids@t bdse alll shdarehd@hipoasitatheyeot about 1 vibration per
second over a four inch distance for at |east five
M YYRERSOr SYRCTlS SardelsEstamBaseus Mmisiyrs qoptaining carhen snoxide (CO)
. a
R T R e R
nitrogkn add otieahetervaRaLIngRItes Ak nbh@esirlable Sincé tm:lytcam p@@on thae
particles are exam ned under a m croscope using
downéfa@qnb Freehad- lagrsch Percesso T hesrimpUEHsS ee. remeve%bsz%wenuonal
technSfiBL ! er than 40 mesh other suitabl e techniques
?Cg}rge'f erably light scattering) are used to determ ne
t Reip dapeitregeredviedsiiemeint aﬁatmlgiAﬂé]l’MShdtbods&mde béea developed

over (T3S 15 st Rriad et psomruneime DI B £ Ds18b, B,
D637 anémsbgr D3Q§(v§£ ﬁleto‘i’lgﬁﬁ[ Iﬂe&ﬂoaswmr Wik kaxag'dse& Qﬁ%gﬁor

a sieve cloth with siZe desi gnat ed aécord
purpdgs df thisapplecetinp] the RpdrVdpot Besamabioatd hdvanasdredl tyrl§ B1 provided
that thE Saiterit] s 2 154887 95% point below 700°F and is fluid at 20°C; otherwise D323 is

used.

Total Vapor Pressure Measurement: For mixtures containing hydrocarbons, the Total
Vapor Pressure should be calculated using the Reid Vapor Preésure and the nomograph
provided in Figure 4 of API Publication 2517, 2" Edition, F ebruary 1980, “Evaporative Loss
from External Floating-Roof Tanks.” The stock temperature in this nomograph is taken as
20°C (68°F). For liquids which are almost exclusively a single compound, literature
references can be used for the total vapor pressure. For water, the true vapor pressure was

determined from Steam Tables. At 20°C (68°F) the pressure of saturated steam is 0.33889
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through a sieve cloth with an average opening of 2.4
mm the average openi ng being the distance between
w@aralseB3 Wi res neasured at the center of the PEENRIVGS/033780
in the horizontal and vertical directions, neasured
. ~S€ oL t
psia A3EPEHBbERof CHARRRY B BT aiden ?ﬁ%%?.“i’eeﬂyh@ thcWapdr
pressuelesf @gated i8inntes Handbook ef Qhéryl,stry land §hysics; 49" eEéltlpg, page D-121.

421 336 Hhedrirersappgitaianl PR Ort A S, gk dorc it
1nterp8f§%'€%|81 tﬂ%@fah&h?@la?@yr@ﬁ Eqﬁalﬁ@ﬁ t@b&9 S nirB ngafs)s pMd) | The total

rou i'eve Ccloth with an average openi ng
vapor (pfesﬁurd ofimixtiites oﬁweteagml dMW%IQ@@YmH@d by SppigpHate

W res the center of the
eXPe“é‘b%‘Fﬁ ﬁbefq%ﬁ“f BRI 8t %ﬁaigh&d@g%ﬁtl cal directions,
"Q?ﬁﬁﬁ&gatﬁﬁﬁéﬁ Ferahide: POS aRkiee Resstle, radoit Ehrs,ltan@rsle&)/ eperating
cl wi th an ‘average opening of 2.4 nm na
withoal leat, izt franspyrtdfion desspegattiteds| 2@ > Crvdch rss@r%p@tlﬁ? e Bpicel
refers to refined products fromcrude or synthetic
neeti ng specifications for sale in regional

MehK St ent B veEbe selAtBCioudeangs@ tiblat@odyce tothipding diligsielland wax
fuel, lubricant base oil, and b]end co onent

particldsené sfethody 0§ Hanspprtiag feapa4ilising 4ais frapspr s ngdéﬁts hrording to
n o,

T

liquidcaidbiorto S0 edigie % Hak f)wtlcam,cbreﬁetabbgﬁltoa&ﬁ)dwmglhtérﬁ wax particles, more

brefeigb oG i DA RAFEI SO 1 BIFECTeFraLedd 1o Aptgl v wax
partlcgégp latr ttxlaﬁ ?Focfu@%\f@t@n%yto ‘iﬁé"b‘r@igmk Rehtidreeh R stablhty

apo ure Measurenent: Various ASTM net ho
ratindWkién measnrecdlemellembdd barein at Be°G/Badsvaels-measure Reid
Vapor Pressure including D323, D4953, D5190, D5191,
D6377 and D6378. D323 was the original nethod,
wever, it is rarely used today. For purposes of this
—-qupI | catl on, the Reid Vapor Pressure shoul d be
meBsiquit Whaﬁmomlﬁvpméucttcﬁabeamdwﬁ@ré@maépowdsquéd alcohol,

D2887 950/ nt bel.o 00F
Wat%?ﬁ%%@%g hgulgg%e%l%e e aporﬂl]%r es’ 3}[ cfetibly itis a

homYeASdHHs GhRRe. I’ﬁ%n%ﬂ?fﬁdﬂ'tsﬁﬁ vaREH ik Nigoid iby ﬂydl@aﬁrbmwushﬁluid
otal Vapor Pressure should be cal cul ated using

the hqeudd:ompgq:s Eﬁ;ngghtg%agf a ligyid s,qa}ﬁﬁj:é fgm b&%wmg}glsqsﬂng of naphtha,
f ,API
heavlt gﬂ,r (i}gt}l%)ateg élgﬁl antéav ?é $1F %{15 gﬁx%%;s ghergcﬁ‘,jalﬁqhtcbl‘?ﬂn of these

apor atli ve
embodiments, preferably, the hydrocarbonaceous liquid is naphtha. When the

envir

hydrocarbonaceous liquid is a naphtha, the naphtha can be selected from the group consisting
of petroleum derived naphtha, Fischer-Tropsch derived naphtha, and mixtures thereof.

In other embodiments, the liquid comprises > 50 weight % alcohol, and in certain of
these embodiments, the liquid can be essentially alcohol (i.e., 295 weight % alcohol). When
the liquid comprises an alcohol, the alcohol can be methanol, ethanol, higher alcohols, and
mixtures thereof. When an alcohol is used in the liquid of the transportable product,
preferably the alcohol is methanol and the liquid can be =90 weight % methanol or

essentially methanol (i.e., =95 weight % methanol). In alternative embodiments, the liquid
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from External Floating-Roof Tanks." The stock
tenperature in this nonograph is taken as 20C (68F).
wo-2006036183 ds whi ch are al nost excl usively a siPQli/ES2005/033780
conmpound, literature references can be used for the
. r - F . \V; .
compb8e <5 SRR PLERED b Rl Tone ERSOR PR AR cam oo
essen(iBiBFvateh €. epr2sweightcdfo veatriir at ed steam i s 0. 33889psi a

from Hapndbook . of. em stry and Physics...49 Edi ti on,

R SRS m b T e T 5 ¢ ipit i i pretfiably o
homc;g@ﬁeold@ﬁ’gﬂﬁ&l.‘ Aoty Shien tBOHq IR YSA Bydrod@bdhabsuk 1:90id, the

page D-121. At 21. the true vapor pressure of
hydravetboamsbus kquid eaprnther camp@sepd¢adip], veater, et mOOes thergo§ When

e g SLOBA L 06 DG S AL IRV R ARBL b8B! Gpoorss
alcohBl. XWHES theQiquittd Rprizest> 80 ik %6 slashddahé e Mayefdrtidt comprise
aEpr opri ate experinental nethods well known to one of
¥

waters kydrpcarbonageoug diquidy pramsyiers Bereoh Prsfasetl it wire: theguid comprises

-5 JBADE, AGREP e R PP 0T TSR P BB

liquidRiatdnicgefics & emtcadiiak@hol and watgr dakeresin bf theseshbodihents, the
) _(Er esent invention relates to a transportabl e product

Liquienmprmisss rg Oavqigty b alcahnl apduEldareshii"e &/aliid WhanHBEIHH

comp AL R0 AN RECLI Nl B EAROREY AL RUEL i

alcohpt, od urik tueed izt afg &0 uatayn cfthpreicsd®dBlient whbn ves Ightid 86mprises =

liguid and 10. to 80. wei ght. %wax _ particles, preferapl ..
50 wegih Vet b Roag P oD R P Ohe b preag. fis liauid
isa htggmg%de%m mi¥rs JTa1cdohSll 58 wabd VGO tﬁesfére%{‘t%lﬁﬁf?érﬁs, R liquid

wei ght % wax particles. The transportable

comppised 280 wacght Melivaigr tral £he woerghs ¥nalcohol.ePrteifaredimmogeneous
. . passi stabiljty ratjng,when sured as descri bed
mix s?wﬂlgsp%&ofrﬁte%aﬁﬁfe‘&g@%‘n%n %ﬁa'The liquid of the

t resIngfiingize of HRAHE! pas@lestRpa %6 QB 1 HOPRGE MY Fiquid used in the
liquid, alcohol, water, or a m xture of these |iquids.

transpréalle predidtqln aflditionaderierding en thy lequad ugrdythietvapey paessure, the flash
. hpnmogeneous m xt.ur I n jnents. i ich t.he

poiny R vty P R a0 (T soa o olen acceptabie

transﬁ&f%![éfﬁﬁ&u&.5 wei ght % of a liquid selected fromthe

group consisting of naphtha, heavy oil, distillate,
| ulbAciarafat irgdmperitant bassd opithe lifved atesumarrized gl abje I below. In

certal f S ' " f
T g
valudsyelf ited ohadsaisahie sid eveh soae prifditddavalitel ererlipitd3ahe fonrth

be selected fromthe group consisting
value.
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of petrol eum derived naphtha, Fischer-Tropsch derived
napht ha, and m xtures thereof. In other enbodi nents,

w0 b@olosqyss d conpri ses > 50 wei ght % al cohol, aPdI/U82005/033780
certain of these enbodinents, the |iquid can be
essentially alcohol (i.e., >95 weight % al cohol). Wen
the liquid conprises an al cohol, the al cohol can be
met hanol , et hanol, higher Tablcdhol S, and rri Xt ures

thereof — \When—an gl cohol the—-ia

} - HEP= | £ +Ja
transportabl e %Y@&G%rtbonﬂ?eéf‘%r %} rf@ng{rbsgﬁo TL uid comprises
met hanol and|the | iligWid can be 3% WelyNYatehre} Fatloyt ge Alcohol
essentially pethanol (i. >95 wei ght % net hano{Methapol)

Liquidvapémat i ve embodi nemt.3, “the |i qui dElohpri ses| >50 ~ <14.7
presswll g % water, and in certaijn of these enbofinents,

Wax cPitent! qUI 0 can bel@%@%ﬂ% al ' y| wat eg-8§iwt® . >P5 wep@otwt%

Stabi }}IVcll. er ) stat T gl F ofeyY Dela MG H{HheoC
g? t hese d| fier enéslaltgbudds, plr ef eg@*& gooft homagen%guast 30°C

m-xture—Acchrdi-ng ||\.1 .a a

Surfa¢iz@t ocar bonageous Il\?yocﬁ’{?”‘d, t he onacepus. | it
may further ¢ohgrapdenallycadded Q‘éﬁ@lﬂon 3:33 ngufcoptlénal y added

Acidither eof . Waen t hel.3 ingKQ@Hiss a| ni xt @He>&onpri i rgl-amg KOH/g
hydr ocar bonageous).$ imgK@H/d t preferably further<0.5mgKOH/g

FlastERUTRY, PG €S al ¢cohol . W@n the [Jquid cetpri ses|> 50 -

Al conol, Thgphi qui d pray further conprise _
MOI%{agwelﬁ%droc ar bona,g% s liqujd, or mxtures|thereof.

Preferably, when tthQ bb@w d cpnprises > 50 Wi ght %

a| Pnhnl t hn | | o haor e

L= LPLY S Jllpl i aca \f cVCE
Waxrﬁﬁf@l‘bﬁ@fserak y10% feoygh fimgsh | 5 hOI’Tﬁ E‘\Eﬁiﬁ% es
of al cohol araﬂ/@b‘f’é}rro“ghw Besh pi n of di
the liquid cgnprises >90 wei ght % al 06H @ﬁﬂlghf(}nes

wei ght % watar. Wien the liquld conanéQ%thSUgh&fé?ﬁh %

water, the liquid may further conprise
hydrocarbonaceous liquid, alcohol, aor m xt
t harasogern Whep Siepgporingsthe H%O%ﬂﬁ%ﬂﬁo%‘?ﬂ%maﬁ& fio fhpgpresent

inve tlb ullﬁ g/?po(%?géssﬁl%s hﬁerﬁ Hx'ahmg%%%e @ftiond IRl th@HaQimum Reid

rrses a n nore preferably,
Vap&ﬂl&eésuﬁubf&mc& carrmdmbgﬁdeom\&nnmxa;l Mexsfto Sbdomamephieric pressure”
ter. In certain of thes

e d@%ﬁh%@d 550 g oo N s Shert i-Pefha o0°C or
hlghelr @faﬁeﬁ ﬁan o‘? 095 E§ﬁﬂ§8¥tﬁ£¢i&e& R@gﬁléﬂt‘ijﬁl 5‘391)1" Qﬁ(&brdl\gélﬁ ra

|mt|n size of the
pracﬁ&eﬂbpéﬁaﬁﬁnaﬂ hnﬁhlda fiash painieofde@l’Ce A@praph@l DPQ}' aienal et ip g True

ST TR ST T,
Trud bﬁgo?gj[r%etgﬂé Ha8Ler ARG ﬁrﬁﬁm&'t‘éljm(v ol Bpsifeathd Purbising may make it

provi de an acceptabl e transportabl e
diffipulo thufidly d1scharge the tanker's cargo tanks, although the actual pumping performance

will depend on the particular ship. Receiving shoreside terminals commonly have a
maximum True Vapor Pressure limit of 11 psia, based on the maximum capability of floating
roof storage tanks. Given that the transportable products according to the present invention
are designed to be shipped at near ambient temperatures, the True Vapor Pressure of the
liquid should be less than or equal to 14.7 psia when measured at 20°C, preferably less than
or equal to 11 psia when measured at 20°C, and more preferably less than or equal to 9 psia

when measured at 20°C.
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Factors that are inportant based on the liquid are
sunmari zed in Table | below In Table I, where
wappsopwsat e, preferred values are |isted as tPEr/BE0F0B3780
val ue, nore preferred values are listed as the third
v g Rl RARpBIHEE N ERfdsval URBrodioR chih pLe86ht @fnificant
t%{eﬁé oelﬂr?[gcevaﬁueé. A cgnce?n \_/\,hen1 transporti ngﬁt he ol
problemansthoid milsporpatiotwesseh cBlor light hydrocarbenagp@isemeducts and water
i nvention i s vapor pressure. .l.nternat.i [t ] .
from e | GRETIAFRRES A0 ] TR 4 Ouser Ol bl ping them
highlg CHEEsi AT CbR6siaR OREMps BAVHRBA 1ifel to kévbkal nsaj10disdsk0VOne method
tnospheric pressure” (i.e., less than 14.7 psia). .
to prifleatsmr®sion iy oquindthomstal surfacestaiship a5 exnt EigE With gjgorrosion-

. point to 600C i.gh ' .
resispiypups, Howst if 3 TPl (8 oBhnte AR, and
any 2RE4& ueRdé cdd 18hd td froBleink asithepoidR bresént HOBIScha-Tropsch products

practical operational limt is a True V%por Pressure
can bereotroskes, @speapdly tefestng mefalp(irons i sterldp Iigepys gagposion can

conventiqQnal,..ta . (o] ' [
presefRETREHR B IGBEI b Shing pUifS, ARl E SSEIE (AR cars, tucks,
and JKBJpEngd dystdinkf duehiht pipelifiasl | y di scharge the tanker's

cargo tanks, although the actual puppin rfor ce .
wi In| reﬁlgp 8 ﬁqn\@ﬁ‘.uprp?é p%té(pltaliugi}rt g@t@ﬁgﬁ_tﬁ%@g&e&iﬁ éﬁoqut have total acid
num%?*sg [SSinds PTS%BW G SPIEPRY MoltPibRroRioIYOUIRH Ti'ibl GurMRP Sthted that

ssure psi a, based on the maxi mum .
distitap ahitldnk Yawf acid mahberg lesoibbn $5onaBOH/gnRse, “Bajerinls Helection for

pesy e e G BRE AT S GRS i A CE R BRgona 1998
Hou@ﬁ%@ﬁiﬁ@ggﬁ%@ ! E&gpr&oﬁﬁte\ﬁB@&rdEf& FEHR cOfrotiBe atel iviindn the

ess than or equal to 14.7 psia when
Coloniza Pipetide GbmPAnCs Seatiohdr Qualjy Asssanchdsctnn 2ddPagco3B? -

psi a en neasuted,_at,. 200C ng. .
Febrpiva 080 Rigaroostgs il RineRtindl a SR giat ofneriin me
excegﬂ&? 6F 411 YHER I aRSRANK érb@nt Sr& A iRed omedbamtiamnan leahof

resent significant problens with the transporhg

corrveasgotectitre Thayencenjuition af vbivalerdesashghbe sz 5%92{1]18? a

L Fi -T . At
g e TS RS T 00 b
TMELRLARDI VEest PRAKCISARrusiProfrixs HoaslcomebrotincikBibeline Cargoes.”

several major disasters. One nethod to E[revent dity of
coflhersfase, dcgorduggiailin preseat iRgemIonsi rTEPAEaRifto SHRTY thyacidity o

coat 1 hemw th IO i BHRPERARERus liquid or
the FH}RBQI@ 1omligujdy '@Sesglgﬁ ( ‘?@éflﬁg%ﬁ(?h? E)Sa{rﬂa?ll LAl n ihe CoAti ng
comPhis@l> sEweight@salcont] tealyquithgoatddhve an heidaugdar dfdags then 1.5 mg
obl enms. The acids p her.-Tro Sh

KOfatrasb s o s RO OB E- QUBBLIRRAp opPREproRL) weight %
watgre{h%lh‘?wﬁii %891%1#1%09&1?@‘5 efefaBly/0¥$. COrrosi on can

rese si'gni ficant problenms with ships, punps, tanks,
st oagethe tigsidlis a hydrobarberthceans diquids theRisuid should have a relatively low

molecular weight. As the molecular weight of the hydrocarbonaceous liquid increases, the

wax particles have a greater tendency to dissolve in the liquid. Accordingly, it is important
that the hydrocarbonaceous liquid have a molecular weight that is not'too high. As such,
preferably the molecular weight of the hydrocarbonaceous liquid is less than 500 g/mol, more

preferably less than 300 g/mol, and even more preferably 100-200 g/mol.
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and shi ppi ng systens, such as pipelines. In refining
conventional petroleum it is standard that crude oils
W@ bwalsbeBave total acid nunbers | ess than 0.5 PQI/KEH0%033780
in order to avoid corrosion problem It is further
st t [
oo ihe Mep s I Gt IR LRI IR, LR ehmortablc
pro&kxtts aﬂcexdmng%fthmpneism ira/nmtlc@etddehmmgamldnaﬂy bs4dded. Although not

nter atlona 99 uston. ...
reaBsth g st o WSO Pabes imiraar s TROHS PRER Sifiauid s
mix@@kr osion are given in the Colonial Pipeline Conpany's
Section 3 Quality Assurance, section 3.2.2 (Page 3B-3
- February 2003) which requires that "all products
sﬁ%pggg on Col onial Pipeline, with the exception of
es of Aviation Kerosene, are required to neet
a NI predrihRRdx 18fhe CRAEHISIA s PaRbEEEIES Becoldifg to the present

concentration of inhibitor dosage will be controll ed
invensiongan be amy PArATiRIc HEY. nigrebrably, the resaffinicanasouiighletfaryse in the

L

pref%‘irzﬂﬂyl gieatePihpg U0 meidha Pg eesre prefireblefopsater timcTir wieight %Qand even
the present invention, it is inportant to control the
MORIECTAPIIFICAARDER ANETSIENE &t i %ﬁnml?flﬂf guitahle RagafiniGpiges nclude,
i
SRy 32D DR ORU o Bt VRCLERS onie
petrolevipedernfed Meges, slainwix Sndrjedietisipek prrdseredinby fdoe@snlst, I%my

Q.5 KCOH g. nthe id co r|ses >5
bRt PR, gt SO DAL VAR BRRSS PocpRaimbaggal plart
pro@es@es W& Bcrldslihé %Hské% dnd xR 1RGB6 0 AR GER Enik 'vx%tlegof the present
fqu|d shoul d have a relatively | ow nolecul ar

mvvmlogme sold at treommishpetatere ang prgiaraldy, ltawe a pour point of greater than
60° ydrocar bonaceous |iquid increases, the wax particles

ave a greater tendency to dissolve in the |iquid.
Ac CRheH tegh Miscb¥eréBthblReiffialttwixeatad hteefficiently transported as a

hydr ocar bonaceous |iqui d have a nol ecul ar wei ght that
trarjsportable produdsicepprisiag § Lignid apd éliea?aa@fﬁylctw lﬁﬁh%g)mnaﬂf solid wax

pa.rﬁ@asg q}n tr&n@ orrg%ge: ]gg)e ! a%?fgt%? gf'é%er%t r11 NS ' g%tbac'n(i/ &é@oﬁé" gtgtransportmg

par@ffidit Wiies, lpfseﬁlpmahit yhal Qi%—saﬁ@ Wak fetticlds |r¢ﬂ$ﬁn eftdsbBdied solid wax
surfactants are. not uired in the Iiquids for the
partiglghingbe tr%p@‘t%}oadw% g tsbledredist grdpatheds of transporting

of th@ ?ﬁﬁfﬂn‘?@w@f gcc'bﬁﬂr? {38He 1@5&9 ﬂ%)ehﬂorpﬁ Q?lg &4 a?d%‘h{nq@&é@a relatively
ui red ctan be user
hlgh oreighe &’e@ﬁma)d pm{tmldﬂn\lkh@naﬁsbmdbllﬂpnoduat Svlﬂlemvmtdu’rgante‘thlcle

rtic
adhesalon an clumpmg by ensuring that the wax particles are not too small and the amount of

small wax particles is not excessive. By ensuring that the wax particles are not too small and
the amount of small wax particles is not excessive, interparticle adhesion and clumping is
avoided even when the transportable product contains a relatively high weight % of wax
particles. According to the present invention, the transportable product advantageously
comprises 90 to 20 weight % liquid and 10 to 80 weight % wax particles, preferably 25 to 80
weight % wax particles, more preférably 28 to 80 weight % wax particleg,, and eveh more |

preferably 30 to 80 weight % wax particles.

-13 -



10

15

20

25

30

The paraffinic wax to be transported as wax particles
according to the present invention can be any

w@aralsdess c wax. Preferably, the paraffinic wakCT/US2005/033780
suitable for use in the present invention is highly

pamgt haRiarRANd ca$bSH0Re fERNdfAbheed shnDbptRrBaUNA: ddks, doughnuts,
n-paraffins, preferably greater than 40 weight % nore

cylipirstleaxaigteg matilobe extenlaBe, andingiktures therser. Rrefsrabby, éhe wax

L R B o P 14kt AR plicl i g e

that bffers fhSIERR resist 818 € md esrhate dndvides Hoetsmhir rTdsntlyathallearticles.
such as_ deoil ed petrol eum derived waxes, sl ack wax and

Sincg éfpipaticdt adbrsivesdacilijatedi ycgniasihedwenn the sypfaegs of the particles,
' . LA ; . Maxes
cas B S3LALL IR B2 D8RG LALUR o MRS
Mini@ixag thdshrfick tavasemt hetoedithe fameclp alsabfininicesvihx emowdt of wax that
. the present invention are solid at. roqgmtenperature .
disselies igfacthe igwidyper it gmg. & gpﬁ, %ﬁépﬁstt dgﬁlreag]g%&eé aSphgge or semi-
o R SRS S e AR O i
doescmtpxéesil Bgaml hogirefemhly, o noaexdebd Ai Otheaypossible,Heit tass desirable,
of .solid wax particles, . ln.the transportapl e.product.s
shargp e BB ELTA iR P BRI RBLS OF O eRs AP ees
pai@fdd RLGHhYRNBRe HabtidSof PR dRBpied BRunffbieh §hleted iNBXcagonal
particles remain unconsolidated solid wax particles in
arrangesent ¢he plosastpdssihlel muggnenrhle O HQhsthe prazisem preight &6 of wax in
the tg%g%%toﬂeggrgggc{t Hxéﬁ g? 3 ) gré%llml%ge\}gg? .twrc]ale hg%é ag%]l hg élfe(r)\g%ﬁ(si’gy of wax Will

ntio
incré¥s€ HRERhR g sligltigtbey@l dth B vglimeshSdidhuly 8 wilkbgke use of slightly non-
particles in the transportabl e product whil e avoidi ng
spharigeley papartielpeanddreiclesvidinerang sivengCopreas timukgon R random
- i ' t
packfifolBaPaLld Phiss 86 PO E TSR o BUEL TR AL TRE, @ more
practited upper 1jiait forchewaacenten of tmiforsngrticlanday beatsomd U tvetht %.
smal |l wax particles-is not _excessiyve, interparticle
adNds PeRsPRRIP 1 PIFHFhETaIge T Braatoddehihgan vesgajonty of the

J . . . =
paﬁit\%/[ee?g%?%%g af ORMBAU Fhre %gty? kHESva8t rﬁﬁéﬁ%ﬁoc}ﬁ%é’ pdHi@bs are larger than

wax partic Accor di the present
1 minpmer preferabiiharger éas Gonmaideevyen othre prefateldniagedhat 4 mm.

conprises..90 to 20 wei ght, % | i qui nd 10 to, 80 i ght
Hovgyia 0B e BUnP P dRe Pl ZsCHp B Silatet: f malerapty ate smaller
thanPR thinGh &se. MOre preferably 28 to 80 wei ght % wax

particles, and even rnore preferably 30 to 80 wei ght .
owehe pEnimush sige Thidie wax ppritclds ehé thecrgighieraentage of smat] pdrticles

ot B G R PR st Bl R enf PR Bpengs o some degree
on tHR Hduid 8Sed!tb €6r@Pthe tiERPOAEBIL byodubt) theWdNcentration of the wax, and

temperature of transport.

When the transportable liquid is a hydrocarbonaceous liquid, the wax particles
comprise =90 weight % of wax particles larger than 2.4 mm, preferably =90 weight % of
wax particles larger than 2.8 mm. When the transportable liquid comprises > 50 weight %
alcohol, the wax particles comprise =75 weight % of wax particles larger than 0.1 mm,
preferably 290 weight % of wax particles larger than 0.1 mm, and even more preferably =90

weight % of wax particles larger than 2.8 mm. When the transportable liquid comprises =50
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particles are spherical or sem -spherical. It is
preferred that the finished particle is in a shape

wWa b@ab/oddeBer s the | east resistance to novenent BOHUS®ET033780
not cont ai n excessi vely small particles. Since

wei lﬁt"/% W?:@Jr ?Hf‘c?és%@m‘pﬁsé 89k I\x}eﬁg?ltt Woib%a)gﬂmﬂlﬁg larger than 0.1

et'ween i e surfaces of particles,
mmpprefaratle s=90sweiphmi fiof sux whiiales ﬁmfg@uh?ﬁa@é mm amil ewm more preferably

nmzd M nim zing the surface to vol une
>9¢‘é’{3 gg‘t éfoén ?Sclla’ége’é%hgléi zes the anount of wax
t hat di ssol ves into the liquid per unit tinme. Thus,
the nost desired shape is a sphere or sem spheri cal

Tragsporfablp Pebductbl y a sphere or semi-sphere where the

' ag.hht;toagels;%o:}%%)gaﬂargéuc‘f gccfgécﬁg%toqﬁé é%*géélg %5%8@ v%g%gg’dusly

confpRiséd 10 e, 8okw|é1 hies Svad?%ﬁfo@@aﬁd 98 Ittﬂ@@ﬁzeigmcmekgn@ aPﬁelf&hlﬁ?, the
|ntheformo flat disk doughnuts or with pain

trangpastahieyeduct cpyarses Bato Bhweight Ymead paitieles mase pgeé@fél@y 28 to 80

wei AR ol OO0 SREED ERenlily 36K E0 Rley AP RO
nmaxhiepartiee aditestmahd wanping i h@OIﬂGCBJN)S aoutiaptiat reeghotit of small

wi || be approxi mat el 80 weig %. The hi her density
waxgparigles WlPF e%Cﬁ%Se‘@a@s%WE%@F% depcadiae on .ﬂgcrﬁw b%‘}i%]r]l avax particles
[ I
may 6w MR TR R ThuiBmid o e Eipeo i SloP lob small and the
am@ing essmallowpup@ticlss mmlstatolt baexakessien domi@tiok, ingendin liquids the

| f f
P RGOk b GRS SETREnie (P HER I ASp A T fidps may be
relatitdly Méer%ﬁﬂ@é’bt hcﬂlﬁdsu 'Wﬁ&f K9dRaEHoBh@BusBYuiBEard s, thHelvax

@%1 % is acceptable to produce a range of sizes
partiples\iagie d grq@mc tftrldén%’atgtdlsﬁ@lj\’@r Therefofe, (fhﬁé?\’@‘aml’tl@lb%lsmafr@t be too

sma{llag 613(3({ e erglag[}/egn}lag ﬁg’ﬁ){iﬂﬁﬁf & vast Iﬂ#y}) alcohol or =

50 wélgigen v&falﬂﬁnA& sOEh, vded tl@t@dihsﬁ@fa@ldl[cﬁﬁ@fs&ﬂb&drdo@ﬂﬁ)ﬁﬁcéoﬁ@ﬁqmd for
4 mm However, tofaC|I|tat Surrpln t he particles

exaygpiomanktha,fhe vgy pmélle@é COTHpdS wewht Y efrveaxspratiqles laxaen han 2.4

ar
mm%g crjr[g%jé Bre‘cférélﬁ A Cgﬁgﬂag & [pv&%k ?grt Ies tlzgg?r\’@%&le trt%ﬂl% grl;éﬁh) When
Wathle)rlak@ﬁolwg Iul;@l ﬁ\ﬂm ‘damgontabl(ljee]ﬂqmd tsmzalller siﬂshmmﬂgs @lndaéz used without
e s to so egree on t uid use
unagospHpIeE eAIRp SHIRBT ANt F EDEE Arwebriemmarahiediid
condpriSes¥50 walbht %?MO%P £60 Qlei ff?r INIBLE by garflpl@s mgy comprise =

ransporta rqui-d 1s ah ocarbdnaceou
75 wiightaxf pax paudicks largﬂnhars(él a0n (Ei0gh¢shYopoéfenably >9O weight % of

m@?a&t&clzlgsl lgfc’gelr ﬁlag %rl (']4& meslrgman erv%L %roarlg {)%fgrgl:?lyvfdogwelght % of

wax particles larger than 2.8 mm. o

By increasing the size of the wax particles, the reduction of surface area per unit mass
reduces the amount of wax that slowly dissolves into the transportation liquid to the point that
the transportable product can be stored and shipped over a 5 week period. However,’to
facilitate pumping, the wax particles should be smaller than 50 mm. While the use of
surfactants to form emulsions is“no.t, required, surfactants can be added.

An excessive amounttof srﬁall wax particles, or fines, will result in an unstable

transportable product. Thus, if wax particle formation produces an excessive amount of
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wax particles larger than 2.8 mm Wen the
transportable liquid conprises > 50 wei ght % al cohol,

wWa b@emsessparti cl es conprise >75 wei ght % of WaRCT/US2005/033780
particles larger than 0.1 mm preferably >90 wei ght %

ﬁne?3 Iﬂée\fl\@l}eg bﬁ 1}1% gla ?e?néx%ﬁ 9 (%Jhe:nm 9 cc]olgtmw tf ng){ f¥ER F@rf?agment into

artlc arge
fine?- Whﬁmﬁnw?@m Heh&nbvﬁis;pmtzahioﬁall si eyinglopeoatipms slese on either the
>50wei g % wa er the art S conpr.
oo St o s bR LS B SESbE  SEPR A e Hhaton of s

SO tl%rt ?fsﬁﬁﬁma}’l Op> evb%r&ﬂfct e MRarRBFithSilt BFe ARHIS 2 §t5}ﬁfb remove

en nore preferably >90 wei ght % of
ﬁnepaRédo&éxeé finas cparbetrhelted2n8 pmvesstd agrdpor t abl e Pr oduct

! TR A6 VY SgRUary s e 1 BRe O BaP R gherature of the
trané?’é@? $du%lc 881 GNHe BGuill OWARN R eKid 2od hydbkbdirbonaceous liquid, for

y, the transportabl e product conprises 25 to
exaﬁﬁle\mplqha, ibs warortant that t@granm@bbm@whmtfxz@dﬁ& Goeven for

sl T B B O YR bt

does:hwmbéw 40SC 2adirfled pbéfeﬁﬁl%’uhé Rghshhiadblé predactaions natfexceed 30°C
smal maxﬁ&grtlcles IS not excessive, the limting

for glozlg PQ@P@ Tﬁ@ Miost preferghdiywen B anidisa hpigqoe@r@p%@e quul & the
Q}{\Abgl éuc? Vn"?alh{i r%dtblaﬁvéehgngc} 10t3 WS, the wax

the anmount of
S Ml&hdﬁ@% n@taerstlikelyets disgslve noilcdiw] e»m«a‘sen mixturenthereof, the wax
addition, in certai n I| i ds the gozi‘rﬁlcl es .are m}fc dinel
partiqlesetap dissolye e heated dlpehobvite; of 3iephol/ Weter RixUrese Acgprdingly;

wh Ilﬁe ﬁgﬂhl %@gﬁgi s¢J dﬁwﬁ%ﬁ %%Moﬁbﬁtﬂ%%é(gﬁta/% gekerf Ad dal@SHol/water

onaceous [iquids are used, the

mlx\mx ipRrimpoitas t}haav}m trangpamblerpro@mtieoteyctead (€ sl pesferably does

Thergfor the wax particles nmust not be too snmall and
not g¥esd tsgcﬁe relatively larger than if the liquid

co r@ﬁé tﬁ%?cr@as@@ MR es rete B0 theQax papik¥eindhhe FM@H O the

suc when t he transportable liquidis a
traﬂspcdtabmbduwoagmstelﬁm Rdpmon séx arinerapplerdbly fromen gaymon
articles conprise >90 wei ght % of wax particles

SoUCS¥rger than 2.4 mm (8 nmesh), preferably >90 wei ght %

of XeXruPAlhd & @31 ABELTBF p&ﬂl@n%sy&t}fwﬂs (eds Fesian foﬁﬂdl@m aremote site
wat er or al cohol is used as the transeﬁ)ortable liq

id,
andsmftexeals@lozete@ ai thp eimes renie ste 598 AL dohpoordingly, proferably, both
ept abl e
thega]@%f: yag ﬁo be f}%nsgg ({éscx*/& ? (ﬁg (gl?%l? ugéé gﬁpé @s%d iffhe
traf¥pbidMle froahd @ﬁginaﬁf in3bfe \f&ngﬂﬁém%elmlﬁ'al gdshe coalasset and/or the oil
particles may conprise > 75 wei ght % of wax particles
fieldar ger than 0.1 nm (140 mesh), preferably >90 wei ght %

of ﬁ’?%va %%%kaﬁ#@? ajg ahé 9131865191@11 'Wﬂg((ﬁlaﬁ@cl&eﬁg YeriRR%rom a

even e prée
Fischer-Tropsch process, preferably, the 11qu1d of the transportable product is also derived

from a Fischer-Tropsch process. Hydrocarbonaceous liquids, water, and alcohol can be
derived from a Fischer-Tropsch process. In addition to increased efficiencies, using a liquid
also derived from a Fischer-Tropsch process prevents any introduction of unwanted

contaminants, such as nitrogen containing compounds and sulfur containing compounds, into

" Fischer-Tropsch derived wax particles.
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wax particles larger than 2.8 mm By increasing the

size of the wax particles, the reduction of surface
W@e@a/0p®83 unit mass reduces the anmobunt of wax PEEUS2005/033780

slowy dissolves into the transportation liquid to the

p 0 ' nt %{Q {101541 %m%[)ﬁﬂj%ﬁp rtﬁcﬁt%@ralp%_b QAHELA1 38Rt Of b°etL9>E@ &b pradide

eri od wever, to facilitate
synt;husﬁp gmpr ] Fﬁch\ﬁ)ﬂ‘rmﬂmh lpodcess te poaride wex partitles rand HeersyBihesis gas
mm While the uyse of s ctants.,to forme

scnfiglodgtons e s O 3L e Al P g Beu Syl Sitesis process
to p%(?éﬁl%ﬁ’l@rllcﬁ RO cffansINGah be W8ed 2ahd 11?11@ $r a @brifondEShe liquid of the
w T resu

in an unstable transportabl e product.
trandpartapld frodvax. particl e formati on produces an excessive

< dbte Sttt e ok ¥ ot oo T iR e M ottt

tran¥Pirt#®1d pro@or 6aNaIREDS @FRNE GroBythe Ofl \RIY pronidingshe petgeun derived
operations done on either the transEortabIe product

Qr
waxt. hiss sk, t;baﬂlnmdlce@ be ppetrelewndedylnaphths, apsiralsue deed heavy oil,

f nes . |
petrlgf (ieinvce’g ﬁlSB late pgér?%g%ﬁ%&ltvﬁ% ﬁ{bﬁ?lﬁ@ btageatgis Eg& }Ig?tlélt?eg F’ghereof
r enByY & nftu@gas drecalvase dofro@inpasynihesisghd @xi aandl field are often
processed again. D SSO|UtIOﬂ of the wax particle tp
foundat the gamerremtesite RerTaPagiclesiBat kel (o e qrypeth of these

[t i d m&[‘ﬁ’oﬁﬁth
soufgeggﬁé)ﬁm lﬂg fgf;légl‘g%% o nageelgxrodﬁﬁ?%e{g:agé&ﬂ fore iR e same source
as tnapm articlek, ths othepsutandr 4 tmnbmttmntorfahrsqwmeabl e

product not exh:eed 0C,. even for shor.t

b b iy i B bo U o] ot e iania
is s{elre er aH P! tgﬁo rcggéié“tfng%%ﬂﬁﬁi nexaesd dfk@ﬁ’ateaﬂﬂnﬂﬁﬁ Base oil, and

transportabl e prodict does not exceed
mlﬁﬂ@s ftlmteod. Pmﬁtgalpiwth@ Hyabcarbonacequs diquisihas @rsg}fmycom@ﬁ of <100

the |i | ar u |
PP PRS0 FBFB T et Qe e sd i 5
hydrBc3nac&uk Mauanthe WquidSs hapgtehdy TR psiBotaebd fbl@kdﬂoﬁ?@h the group
water, or m xXtures thereof, the wax particles ca

cortisting bfpetiohtum Hesised daphtiba FdtcheryBiopsch ngph tap,c@ﬁdmpcmé%ﬁhereof
Dl ﬁﬁ{e%%daﬁ%ﬁ%%%ﬁ%snﬁ%%é VADERLRE s O RS 5 Trchln

prRb&OpR X&ﬂ%&fe ndbhth! is@ Fibdhet-TrapRptoddraet nhpteha, tohé 1f the wax particles
trans tabl e product not exceed 650C

nd
aredigeiye 5pme»etre@um5®eexmﬁlets@ck MK SESEEOY fﬂileglirlagﬁ adga o betroleum
f cles
dex&e?ég@t?? agc|1§ !ﬂgo é&fs % ﬁt?hz%@?scthgxeﬂ Q4 EEREd bhg particl

orl gi nate froma ommn site and
withd Eis¢HeeTespatt &erfvled! ﬂ]iqmddxenmsa Fischaré@opsch products have extremely low
amounts of contaminants such as sulfur containing compounds and nitrogen containing

compounds.

Fischer-Tropsch Synthesis Process

Preferably, the wax particles according to the present invention are derived from a
Fischer-Tropsch process. In an even more preferred embodiment, at least a portion of the
transportation liquid is also derived from a Fischer-Tropsch process. ‘

In Fischer-Tropsch chemistry, syngas is converted to liquid hydrocarbons by contact

with a Fischer-Tropsch catalyst under reactive conditions. Typically, methane and optionally
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A natural gas or coal asset for producing synthesis
gas is often found at a renote site and is often al so

wo omaa@snt the sane renote site as an oil fi ePdI/US2005/033780
Accordingly, preferably, both the paraffinic wax to be

heavg%%[yapo%%lfogﬁs g afié B?cpfi‘éatvi diuceaﬁ 1Rl RRubh 9 'dblgve'hﬁoﬂﬂ sisad

ct originaté in sone form
gendriteMotgrevidatyttiadsisgas. GEnamiaj spubesis gasdomains Mydrigen and carbon
field. By way qof exanple,

monghde: 4GS RE e TS U B A RS AR PURE N efF o B B ence of
sulflf ﬁlftr%g@rp %10 &El? SelehidH F'P E)h&ﬁl@ ahd ARGROLARLR Rk 96l tetsyhSas is

al'so derived from a er- Tropsch process.
undd:sl;ddblec Robihiacemusni ldqwndmg ondhequalignef the eask, itigpreferred to

o S b1 SR TSR R R B gt o

cher{ﬁs&y] glléﬂ@ £ eEmdViRP B RIMPEERStD B WRdIL oMo those of skill in the
oducti on of unwanted contam nants, such as

art. ot exegpale, @ giarilyegs e@rm@f@m% fog emeing & fig Gmpitigsn gMeans for
nds, .into Fisch

remB\ggE CEEOIIBANLS 4T W%Llﬁ%ﬂ et%r%gg N[ g%rr)glﬁlglﬁqltl B ?lg may be

desi®dblERHurids §RtsyA @ phier tsBél FischeapTavpsdh reu tur Iﬁ@ﬁarmv@a:arbfonrdlomde

a Fi scher-Tropsch process to provide wax particles
produredd dm@agsghmsms £eagan Gy AIEHOTH|GHINTRoRUTHEAot digady

remB}zedC Ofis ?a%sbeet acgﬁ‘g%@hg? fhfe %ﬁ'bg) cBnt %1 HQLyr@gQWﬁsd' riildly

0¢ess TO provi ’hano e used
alkA9ie kblatibn (. aqueod mOIstlumadfonaﬂebld i pwkeﬁ oflumhe

transportabl e product. If t rticles are ture of H.
derlpeaiFisehsin 5eRsFb PRGES: WBP%\BP)QP T 98 GOPRrigpe o puxture of Hy

dtd@(l,gﬁoﬁlg&! £TRY gﬂy&'{alfﬁﬂn@ér%ﬁltﬁﬂe ei’a%ﬂ‘efaﬁ@ﬁ}etsﬁﬁ‘e fdalctive
el d e petr

provi di ng R ol eum derive such,
contiftient foamis diqoiand gaseopehydobe@uimnde The Edsclmrilﬁpmh reaction is typically

conf LML NS PR, bl ) SUM ALY g o

(20&"2&84{1‘C)e§re§,§?§ése&faboﬁ51 086003k14! @.7-9852:Q), pﬁaalablg@seﬁt :foo:soo psia, (2-
pr oduci synthesis gas and an oil field are of

21 bavs)n ahlchctat:ﬂyﬂ spanaweloeitios ef aionk] 00-Hy0Yhse/ v, m;fpr@blyr?&yut 300-
3 08(? gﬁ?g/g.lr \élgda(niﬁégs(n% gi}gwsa%f gergof Lhe Sche? %(?p%%h @@g rEd8Gons are

well ShéWeeh thbBiskel ifaEargoUr ce as the vvax particles, the
ot her source, or a conbination of the sources. If tChe
tr aﬁquodws of the a@P]@\BTTTgoﬁﬁch ymtb%sawe?ﬁi& gy gangedinmy C1 to Caoor

w1tE 82@3@{1‘[&&1& the, &r;cgkﬂ(toh gﬁ ef{hé I%acc‘t necéh {)IFCRI@E(?EH& agzraﬁé'b? of reactor

typbd) RiidICATixcB B8€ rdﬁbﬂors d@ﬂdurmlg( oy @Smdsﬂe &atebfst baefag,eﬂmtﬂayt;ors
ﬂufd;(?g@ tl]o)e:/(gj ie%gt%;sb SP aa gc?rg}:lﬂﬁatllc;nqof d?ffggr?t t?pesr%!clgtgrrs <r:]h reactlon processes
and reactors are well known and documented in the literature.

The slurry Fischer—Tropéch process, which is preférred in the practice of the
invention, utilizes superior heat (aﬁd mass) transfer characteristics for the strongly
exothermic synthesis reaction and is able to produce relatively high molecular weight,
paraffinic hydrocarbons when using a cobalt catalyst. In the slurry process, a syngas,
comprising a mixture of hydro geﬁ and carbon monoxide is bubbled up as a third phase
through a slurry which comprises a particulate Fischer-Tropsch type hydrocarbon synthesis

catalyst dispersed and suspended in a slurry liquid comprising hydrocarbon products of the
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ppnw, preferably <10 ppnmw. Preferably when the
transportable liquid is a hydrocarbonaceous |iquid,

wo b@olosqsd d i s napht ha. The napht ha can be sel BCT/E82005/033780
fromthe group consisting of petrol eum derived

synﬁ]r aﬁg‘fetﬂé’tmﬂ: WhitH &fe I PSsdr RREICHBN caitHtidhsX (The@Sole ratio of the

thereof. Due to increased efficiencies, if the wax
hydpaget tethe sarhor mimokide duafyrboeadly Fnge frem- aboapa & o pbay dstyit is more

BB R b BOROM . oSS LB RDAT B0 o

aboREL. 5 OMGlabticul Ty RERABY Bissharditopval preesyie talghyin REN@609079, also
naphtha is a petrol eum derived napht ha. It is also
con@w@imwéwgted bergin By teerqrics &M LPPRIRASEEh derived wax
parﬁlr &lre? % fj‘ﬂfg%s%ﬁ Qgtrar Itrs B3GR eﬁ@fdu}é Qe ﬂrsﬂfé tﬁgn metal on a metal
becaise psc ucts ave extrene

0X1cw@rppdh$ ’D]fle cxalyasinanalss csmtalln aambkuhétal proomta(sh amyor crystalline
npounds and nitrogen conta aéqr.ll ng conpounds.

MmO dpble %Wﬁ&q@cfpr RS CPRRISSORE 0y moref gy i, Co, Ru
0 |
o AP RO B SRl SR A e
effeotied ancwads efiobalit mahdme c&tmdre aﬁRe,dhprPrttEeoNl,o’fh tZmeHf, U, Mg and La
tranﬁeortatronlrgurdr t|séberrvdfr
on RIS MOFEUS SFPPBH GRTEAL PrelErb Qe oH RS one or more
refrﬁa&? nadthDoxid4n Wgeﬂeﬁal RO B ER Gf bobld fHbkeslt MIHE Qﬁ@l”yﬁ%‘ﬁe‘cween
ntact with a Fi scher-Tropsch catal yst under -
abou‘eh@ttd abeutHhakeighbheof the/lotad gatalyst compRsitien.aftie catalysts can also

onal l.yheavi ns heav
confl bR i o B R a0etron My Mg a0y Rl et 0 210s
nobl Q¥ EEPS Pa! RERIS BAR), cGRALE MElals, (Cﬁ)’Aghﬁﬁ) Snd)8ther transition
cont ai ns_hydr ogen and car bon nonoxi de, and ¥ i ncl ude
metﬁiSrsmh aerftn s Naf anddRep il sirporianatensls welude alurpige, silica,
ma%‘h gl%. %ﬂ& atagl osr &Héeésntﬂécl%éig %?%HQ@L\&%SHS fo?ﬁ:lgﬁzg]c c::]gﬂtammé catalysts
conwfrﬁle ﬁtalh&b |[&eﬁﬁ@ﬁta1yhts$md ﬂ&ﬁQﬂe}&ﬂﬂl@@b@hﬂin&]aﬁlllﬁh&ted inU.S.
ity of th referred to_reno
Patgf Ncufl S6Ra6HHaR ec;w@a@ﬁdrra e dMsiraher e npRMENI RS Ksiative to catalyst
selRfLform ng the Fischer-Tropsch chemistry. Means for
renovi ng these contam nants are well known to those of :
ski Cdrtaimcdtiigstante. knbon t@pmmle&haﬂ@xgﬂhq:rd%dﬂlea theat are relatively
preferred f renmovi ng sul fu e Means .f or
low; g FRAHEHLF A N F R R At
moe&uLu' ,9) %&g h861Lfind atnday SRt7R wo@\ep” 88tioatr &idnOnMeblidiveight

nas rior to the Fisc OSCh reactor to
(Cammarm c@rtramptu«troxtatlbetsmmlgmmedtodmwlﬁgretlate'ehyylnglasham growth

probigies, mfi paror L ERORES ATy BRGHOPGgPS of low molecular
(Czﬁ)(@f@ﬂghteole@rys ANt BtV aY hidhQreporeasoi i nld¥uladwight (Cso+) waxes.

Such catalysts are well known to those of skill in the art and can be readily obteined and/or

prepared.

The product from a Fischer-Tropsch process contains predominantly paraffins. The
products from Fischer-Tropsch reactions generally include a light reaction product and a
waxy reaction product. The light reaction product (i.e., the condensate fraction) includes
hydrocarbons boiling below about 700°F (e.g., tail gases through middle distillate fuels),

largely in the Cs-Cy range, with decreasing amounts up to about Czp. The waxy reaction
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al kaline solution (e.g., aqueous potassium carbonate)

in a packed colum. In the Fischer-Tropsch process,
WEowbAadieBhg a synthesi s gas conpri sing a m xt uP€r/v820pi2033780

and COwth a Fischer-Tropsch catal yst under suitable
proalfdm & ahdhvex BRELdR) BFBlles hy@BEdrbiR b@)ﬂﬂ%l dbb 0O BbIUO GOTF (e.g.,

i qui d and gaseous hydr ocar bons. The Fi scher-Tropsch
VaCW@atgtaf’r oih threughyiseeapargifiosh duigelein de Gerfpescatifhalscispsing amounts
<kw? KE 300- 700F (149-371C), preferably about 400-550F

192800); pressures of about 10-600 psia, (0.7-41
barBdth therlgghereablion pbdudt a0 t30hxypraiuct e sdisthminly pa@afthic. The
catal yst space vel ocities of about_ 100-10,000 cc/g/hr,

Wa’%’r@?%&?%ﬁf%}dd@f@é’@?ﬁ graateroihar ) b{ﬂght Yenoxal Ragaldins, and often
greeﬁ&qﬁéﬁ SPRSi p% %Fxg A fRds. FrRel P%iﬂadﬁé’t rlses parafﬁmc

reacti ons nown to tho
produvts witloe alqghﬂ‘lca]ﬁt roeorfors ofﬂcoh‘ﬁlscqmﬂmﬂnfmn%mescqsm ¢Im]$ght

e fromCl to C200+ _with. a rity.in the
readf g SIS 1B RRPERR S FERGE S e o S RUARCHERPT Flcopols and
oleffR Tk YheQlaxyGRsdiRh proRes (.S ﬁfer\vﬁcsfridtl)éﬁ thQﬁi‘é' tfaﬁ%%&'@ﬁ %ccordmg to

containing one or nore cat al yst beds, s urry r
the pregénd inventidyedd wageariacles, and itas the ﬂrghuraaqtmn poddudt ﬂme«:aarﬁe used to

eac Such acti.on processes and reactors
progﬁgﬁ\m qluldi(%ﬁ\%trac}ﬁa(’%@%%ﬁwgd inthe literature. The .
s| UrteMlight Sabt®npto @RS 6dh B e SSprowak ahylifocRiehfiebedilidid,
the practice of the invention, utilizes superior heat

alcohah @r Paees thesanst bt addiagmawetsr peitablesfor e asiibe Equig rmgthp
tran@@%apfae ﬁ&cﬁ?ﬁ&%ﬁeﬁ%e& Fr%ﬁltthg ﬂlsgiﬁbg Tlrgl?,scg P?octegs %ogr 18 produced

ecul ar wel
duriny d[dlﬁ@dhbﬂiﬁﬁbpﬁﬁeprou&s aga algﬁﬂbathttbyqﬁb@lcy sid cddlingMater is used in

Jurry process, onprising a mxture of
the ﬁgﬁﬁfeé)g(fé?i)sa% aroeaﬁsbw ﬁ% i&%&én Pe saytiensitetiwelst atahlerfar weg in the,

tran Sleﬁﬁ‘&ﬁf&g hp@resdnty, rt%(l @%Hé g%rc SBLE&Ss ﬁlsee% 3’?%/622{ faphtha to

| scher-Tropsch typg on syntheS|s C
be uﬂlﬂlsgbilssthdh@nd o$ ﬂspmnstﬁnitabh paodsictizacyrdingioi the prasqat irsiention. To

car,bon ucts f t hes hesi s reaction which
PfOVd?feea ﬁﬂﬂﬂﬁvf %S’Ef‘d@r UpeHD the PRI RSt 812 PRACGRSFEY to upgrade

the Fﬁ&ﬂe?—’[%psﬁllf' ﬁgﬁbﬂé(ﬁﬂ?ﬂy bR cERE KAl Wﬁé%edcﬁ sﬁﬁlyln the art. These

broadly range from about 0.5 to ab
proqeyspas e nrwdwng lain laCdetablealnglai pfitable don wb anmthe@raﬁspomtahlmqnbduct

f t 0.7t b
el RSl JeShBilash  HeSRRh it pytistiackise and
condb@iagibis there6P 0609079, al so conpl etely incorporated
herein by reference for all Gﬂgurposes I n general,

Fi Jbsdydmesperssceustliguideas hegietivsdhirem thelight yraducts of the Fischer-
Tro srcggf‘dc%% o%rﬁ%}%% eg(gl&l 1 ﬁe ngpﬁttgqecgﬁﬁgt%ﬁfc%ﬁegr%]ttﬁ f)gfjn market
and aﬁldédifsmtdsﬁ/ﬁbmhﬂld Iﬁ@phthemc parafﬂnlc compounds, and mixtures thereof, it is
preferable to use a light hydrocarbon Fischer-Tropsch product. From an economic
standpoint, it is preferable to ship the wax particles in Fischer-Tropsch light products, such as
condensates and naphthas, rather than water, methanol, or mixtures thereof.

However, light hydrocarbon Fischer-Tropsch products frequently contain oxygenates
in the form of alcohols and acids, which can result in corrosion. Thus, it is important that the
light hydrocarbon Fischer-Tropsch product be treated to reduce its acid number to less than

1.5 mg KOH/g, and more preferably less than 0.5 mg KOH/g. Methods for reducing acid
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nol ecul ar sieves. Suitable Fischer-Tropsch catal ysts

conprise one or nore of Fe, Ni, Co, Ru and Re, with
waeoaloseoei ng preferred. A preferred Fi scher- TPOpBEs1n05/033780

catal yst conprises effective amounts of cobalt and one

num®Er Bk, Yt ﬁ%’noﬂi&nitg’& t0, Efdrofbatinghhydéboradifing, bddaptasicor-2eolites,
e

on a sulitab I norgani ¢ support nmateri al, %r ef er abl
and adserpittinain aaysp Findles, ongenrtesasnderanevdttordehydanpn an

oxi des. | ner.al. he a t of...cabal -
decapuBiion; ey & BiingieRbR R S R b PRl gl Proguct o
less@ffantlhﬁrrfgq{@ﬁ/%ﬁie?éréﬂﬁy.lé%@mﬁi’i)i.i ngKOHAhe catal ysts can

al so contain basic oxide promdters such as ThQ2,

L adte waldy Gerivasdionn @ ischeio Fopeshepraershalse cary epacigippscordingly,
t Pt .. Pd , > Qi
for G Rl i BB gk L PERTHELO S e o

incridse ita pH tBereatditianls edgupienbly gredterthad 6.5 ncl ude

alunmi na, silica, mgnesia and tjtania_ or m.xtures
t hdiris 6so pppséltle fo B %%PEB’&F deiedfroga Belralotss ik thy ﬁﬁcher-’fropsch

nap}%ﬁéﬂ%&{ﬁbﬁﬂ&%ﬂaéﬁthaé hah g aﬁ'ﬁlum%gf (Ié’i*nl)!stsjttﬁar?ﬂg rﬁé‘tKUH/g,

reparation are kKnown an ustrate .S, Pat en
prefblablyde&s6RarbH 3 mg WO . | § i fattberdedsible thbydrbirestor Aydroerack such
but non-limting relative to.cafalyst selection.
blendgd Pﬁ?%ﬁhaé 43 dyeg e arid. Of;‘tﬁe bRaEreb it fp Gt dusime KOHs
and ?f&&%ﬂgllés_ts es Ak 1608/ Shrafetab®), Yhd IS AL BquidMds a

he reaction products include a'relatively hi ?h
sulfior ptnt dH=1eF pprov, prefeeahly =10 pomve) FisahieyAropstlefighiprodigts have

a relatjvel 0 roportion of high | ec r Lght , .. .
low pelst pnipifie 4 ey BaPRBcE s ap s i o e pigoton tquias
and PERVIEER deflaitligeedsyhjtirétteatiRgoNh @Tromhking evedlid be se8 to reduce the

and the reaction products include a relatively | ow

sulfyragptent piothe bendesiligvidsecul ar (C2-8) wei ght ol efi ns and
Cval v . ) I .
S LSRR TS e

the bdsdes bf the Fistiee-Taopschpeboessn Aleotiotachnlty dehived fred thagioducts of
repared. The product from a_Fi scher-Tropsch process

the Eigehesi lnepsph BrpSeRs Rateapiopas Wek Kavn terbossrdalidtia the gfn
FurthbReiE the liaRg ‘gg’%hE gﬁgéﬂoﬂgﬁle %?d?ﬁ%ﬁhhy bd § mbggget & t% g&btve liquids, all

reaction p a waxy reaction pro
of whidhhdre derdvetifomm thedikehér-Tpsdh protdse Using ensatt more liquids derived

fract.ion)_includes hydrocarbons boiling, bel aw about
ﬁoméwfftlic@.e%?‘@pﬁ% OGS AP YAt oS OGRS, FPR 88 Hscher-

Tropdd E?@cesé, gfogﬁiey %}egt ShEiefSeC2OLEHATRom Wh bitsHE S5 RBS HAS not need
ano The

nts up to about C30. Xy reactionproduct

to b¢ bromght tbtilee meapoted loeationdm jrangpott dtkewah gl momerdf dimsFibctiek-{Tmgpsch
ool PR DB i KBS, P BB e
ship&t8at MinSaddition, both the wax and liquid have low amounts of contaminants such as
nitrogen containing compounds and sulfur containing compounds. r
When water is the liquid uéed to form the transportable product, it must not be highly
corrosive and thus, should have a pH of greater than 5, preferably greater than 6.5. The
liquid may also be water from the Fischer-Tropsch process. In the Fischer-Tropsch process,
the water may be produced as a by-product of the Fischer-Tropsch process, produced in
related gasification and hydrbprocessing operations of a Gas-to-Liquids (GTL) facility. In

addition, the water can come from the cooling water needed for the Fischer-Tropsch process.
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down to C10 . Both the light reaction product and the
waxy product are substantially paraffinic. The waxy
w@e@mdoatesyeneral | y conprises greater than 70 wedTn$2096/033780
normal paraffins, and often greater than 80 weight %
Acc&%@(, ipﬂeq{qgﬂddﬁéf thd- H&shb@me_ biB8Gd QR ater, MG hick OPEd &fFed from
par m c products wth a significant proportion of
the whiepbpbsodant frohethe nsolingnwaener cmsdere thdreofl iVghter derived from the

. reactio roduct .r conpri se as._muc s 50 wei ght . 9%
Fischra iopaih HPOHLS s PTG b it FRehoth oo Fard e
corrb§BEL TRES, RN OFMSIrtahi toSreat hBYvat¥dXo fcAGEd BIWH k) aleate than 5 and

transporfed according to the present invention as wax

prefpablyi grbaser, tham6.5i {Thie svatdnean bghieatedstadnéresseis pdliotantagegptable level

can be used to praovide the |iguid. of.the transportable
by Gt ce bR st Ho85eer et PEuL B b AR O 2R R upCT
appEaB8heW GBI 06 33K howmeaseus346 Aw] WO e3/¢088313, ADIWO 03/106351 Al,
m xtures thereof. I'n addition, water suitable for use

and FEOt0RE 063U, and refeeencessfitsB dR@iBI e product can be
deni.ve r i r- . '
Y O e 0 T RSB S5AB YOLAS o o
locatddg itlid saatetsitoyis pii o1 ield. dmthesodsiangesytht evaxiparticdeasdnaybe derived
the Fi scher-Tropsch ‘i%r ocess, both of which can be .
frona 3 prasess IppEorYETEE syphesheas thighighse hydrogathon products (i.e., 2 Fischer-

« Pr r : [ ' .
e e
derivétefrbimndhi prooéss titvecohvatisg eyrtladsisezap mba hipherigebociirbog gfroducts, a

o LR oS O SPLULISR LU SUARLE e

simIaGesSaiYest © Upgrade the Fischer-Tropsch |ight product
by processes well-known to those of skill in the art.
The'sleolpis sedsasandthanopriobé vieddn the teapseqytadlyl prodicy girgbe purchased

on tﬁ%@%ﬁggﬁr pgicgg%{g@g{%gﬁé% %?f%gécégs?e'ﬁﬁeﬁﬁ%g%tto Ll YAS 11 in the

art. WD EBa4d Nprobi el FronasnicAdby 2Rf-tHaARIyRMeti® Bfocess, it is preferred
t hereof. The hydrocar bonaceous |iquid can be derived

to usy mpartipe of thghtyngroadiisehert Tropechmrgesse fo prpdugsswkluding waxes as
welf? rﬁ&ﬁéf%‘r Bé{h c%o?geagnﬁfél el r\ll\@dnl gnt?o%mrnge Fa?ﬂer?%ecause of its low
ed” fRet" and 0

purchas on € open can consi s

flasepoipirdcthus) apit beshigped i@ laadd dhivinicat grgde yattkers cqipped for low flash
m xtures thereof, it is preferable to use a |ight -

materjaly. o Wakes Sinyresdaed tomespanehingrdere decrpass A yApeE BigsTH® As

RN ol LS A0y AR N RO 8 conve
of vauted im eehhéthanolwatdrgolutitg nllwabtees fordglobtngivax particiex inustlse made,
as tltlehc?erngi(t); of the methanol-water solution may be greater than the density of the wax
particles. Therefore, methanol-water solutions preferably contain greater than 90% methanol.
When naphtha is the transportable liquid, alcohols can be blended into the naphtha
and the blend can be shipped in conventional crude tankers, provided that the vapor pressure

and flash point specifications are met.

Stability of the Transportable Product

Among the key aspects of the transportable product according to the present invention

is the stability that it exhibits despite the relatively high weight % of wax. For wax particles
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However, |ight hydrocarbon Fi scher-Tropsch products
frequently contain oxygenates in the form of al cohols

wW@naemsdess, which can result in corrosion. ThuBCT/U$2005033780
i mport ant that the |ight hydrocarbon Fi scher-Tropsch

t to | es
3 4%&5’ %1 él%ean R lcar’ theq?ft %g';ﬁéeestél;l qije @%ﬁg& og %13
pmﬂ@n%&hﬂﬂﬂbﬁ@thods f or redu0|ng aC|dnunber |nclude but

are not limted to, hydrotrea hydr ocr acki ng
A0 SEKBEIGH RIFICIeS0 1T aeimouRhgaUa. ks GHi¥iieh Bl bp Egasported, between 10

Fu Eutlchg(z) %ﬁy’/@ %gﬁlét?/ggelﬁg a C@mx @&hc@ﬂtrgﬁ)lﬁyﬂf tﬁ%rgfr?spgﬂgtlon liquid

decar ation g the acid nu
5 t hen & &dﬂamPWem pm&: bbtbmg&fromrlbsiwc Scientifie€ mima®Dk % meh height,

y less than 0.5 ng KOH g. The water
qﬂ?@@&% @%33 =i scher - Tropsch process al so can be
8C bbiring RSP profiRdt fr 5wk &f 267, Wifch ffIOMR fhe Lypical

Fi scher Tropsch process, it is i nportant to treat
wateasrrpetacbummi@megseeantvsywﬂsto greater than 5 and

FhRe KB BED beor Rhoti e proskbCafaf FRE B Dot f b, by
10 Fl ﬁﬁ/eﬂmng@ﬂspﬁd%@aw@stei Herw @M&@k (}&9@6 RDotthAlof the

have an acid nunber of less than 1.5
pr@lfa rably less than 0.5 ng KOH g. It |s further

Satﬁ&%%#)z g)eas%ngg) gﬁﬁg Ef(ﬁottalg%:dl \gﬂ%&% gﬁﬁ#ﬁelg dg | pelgrggegdlately to the
bottl@ﬁpdsrt\bﬂm themiafoaity df the Wenx isaitic:s ﬂftﬁ; tored Bt Withees thdhefive light

. Preferabl t he hydrocarbonaceous |iquid
tap%‘éiﬁefg%?ﬁi% ?apé 6%?@%%?%139&1@@?&5% inyeeed yighfrgmeafpight of 3 cm.
15 ppmw. Fi scher-Tropsch |ight products have | ow sul fur

contents. |If the hydrocarbonaceous |iquids are bl ends -
of Flscher Tropsch I|qU|dsTdﬁdﬂpetroIeun1der|ved

H In A + $
g —hydretreati-ng—er—hydroeracki-ng—can—also be

Ratlngn ] esery uen t+hao cnl 'F L copntent nf hﬂ h| ﬂhdgd

1 ()LZ

i byl e wag parfigles drop, lmmpd.laftely Wé@he%&&é&%&&@émduﬁl wag particles.

an omﬁthe wax parfigley Cop.ig thehottom a3 £ PR LRarties dftert 1dap.

of | Mgt ofthe wax parwlsﬁqu%lmmd Bislyto the betiern psa paatiplllydispersed clump.

N[ W N

det Most 9f the ek Pﬁ‘BCIPﬁ dspn fietike bettorn pga 1miridpdlh disperpagsiimtp after 1 tap.

pr pMegtof the ves phtirlefde rdleboktoraatier ¢ tamras Geoflowk fridividual wax
t_hisPagtiqles o a neiaiy flisperseAalumpqui d_of the transportable

6 (fail)r hHhecvaxpasficlss danatidsop e e béttontpstenhtapsor drapib dhe,botidrh amdn intact mass.

whi ch are derived fromthe Fi scher - Tropsch process.

d d f.
F EaR 28 Bl TR Sncsh P BagiE, i rati6 T Y intamatdiameter to the
aveﬂag@%ﬁ %fbre%metm iR 8 ber WakQRSEdIesDI8ES $Pass PELME Qﬁcﬁlld be used,

great efficiencies. Aliquid froman outsSide sourc
20  suchyjhatthpgationpidhe viel interinl disgteter tothelhsengeyar pbmwtsuzms preater than
7 transport the wax and nore of the Fischer-Tropsch

The transportable products according to the present invention exhibit a passing

stability rating when measured as described herein at 20°C for 5 weeks.

25 Forming Wax Particles and the Transportable Product

The wax particles of the present invention may be produced from molten wax by any
method known in the art, including, for example, cooling hot droplets of wax in a column of

air, cooling hot droplets of wax in a liquid, or forming in a mold. Examples of equipment for
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products are transported to a devel oped |location to
provi de sal abl e products in a single shipnent. In
w@daes@ss both the wax and |iquid have | ow aneCmUsS200$/033780
contam nants such as nitrogen containi ng conpounds and
| £ 4 | Wt hd pd
o By T T ol gt
Handbnghlég}‘ad@tmmy ve and thus, should have a pH of greater

arggxﬁéﬂgégferE?Bﬁ?%ﬂggégéggggﬂ?ggéséﬁ d?gggggfmfﬁx#ﬁgt02s'

2” thidkS GRJartTl YRS M FPHRGRESit nidyDe\wptiefiallyBpold HyTsp A5 water.
a by-product of the Fi scher - Tr opsch process, produced
The ¢aat v on B¢ sheatiis themewtonoshepen P pepeircedEaiyn smelat eFyioli or

G BB ST 85 s B PR e s

may biek @A I paeksi vl P s:asls wie satidienghy cutivaxt paetidlésauibofolled
t he transportable product is water, the water can be

dOWItiéﬁliDD% @pﬂ?leﬁ%ym@l mméers 9yshanedhe WX Pfi%Fﬁstnﬁé SpRFEPS- e wax
partliﬁ_@és ﬁhép Bféﬁ.e aﬁ?ély,r#%l 6cdst A folﬂg I’cubes by

opsc pro SIS y aC| and cont
GX'CI'LﬁiOﬁth) Ith mtd"smﬁiﬂenemmﬂas leitherlmth:aarorta:tmgmumn'glme o1 by simply

vendSebs Cose Th! SHUGE RSPy G ABETTofe b By
parti¥fed. egpph% l%gtlg %&&d nlePrddIEHER fﬁ%w&é pRbtES an

accept abl e | evel by nunerous technologies well known
t oPtilliog éovedrs arid dpirayi drigrhmanbe psedrid fersn wes paritibles by drapping

YL ML T TR O i

drlerélﬂﬁfofrﬁ fvﬁiﬁ(%ﬂﬂﬁp 6h tHRGvAlRE NQitib folAEENYL bartidled FIL Hdy a8 Bast
or coal asset for produci ng synthesis ? s is oftén
A/

partiglhsodidifyend ean ke collneled irelignid dhatrefarabiy will servg.asithe liquid for
the t%ﬂ%%ﬁaﬁl@ 818 %Des?@e %&&r ln%sw;{%;yargcele dgfr thvglﬂaergr)ﬂna% size

OF Corverting synt nes

and Stabillite Gdich @eed)m@otm&ﬁor(albleq)rodmt fsi asg@hi@fportdiit0 rmelln des1gns and
process), fromthe oil field (i.e.,. slack wax)

methﬁii&foa Aelsrpigmesppropriierdgsians, W@uldobeowliuv@ae kwkdg@@f one skilled
1n thﬁgxr‘? Cgﬁfﬁc{gﬁf cdi® g%ﬁesrhulfa ﬁ%é&{ tt&ecgbfsthg Pax é)g#tf&lég' ?lﬂ?erfall but not so

dr'ocarbon pr&gducts derive
much ass:b dausertudbiibehcr which leen E@(ﬂt i wéx pd‘m&e fsdon @ﬂj’réakabeﬂ“ he

can ovi de | m | ar, effjciencies. ohol s, such a
diamgier pcing 9 Fife nozels @wtﬁ%@n%pﬁamgssff fhetivas 4 e Slio Eppert to

fonntaﬁoﬂl&tﬁ%@ﬁﬁ%tﬁ@déﬁ%d@ﬁ@&lmgﬁt or produced from

syngas by processes well kno to those of skill in
t hAnether. thed]tmnhmlpartslqs iodypescmbliienwsy tiyaghty/ligid. Water
efer

my B b P AL DG Mol G R fPuiag sdipge i
acid BéREH GbRg 'pPéﬁaﬂr'éH NTh¥VeeREn Wax is injected into the bottom of a liquid-filled
vessel through injector nozzles, forming droplets that float upward. The temperature of the
bottom zone of the vessel is maintained at a temperature above that of the melting point of
the wax, preventing the injector nozzles from plugging with wax. The liquid used toward the
top of the vessel should be a cooled liquid. As the droplets rise and encounter éooler liquid

(e.g., water), they are cooled and form wax particles. Cold nitrogen or other products from

an air separation unit can be used to provide the cooled liquid, e.g, cooled water.
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wel | . However, nethanol cannot be shipped in
conventional crude tankers because of its |ow flash
w@oioem3@ssl t hus, nust be shipped in |arge PCT/US2005/033780
chem cal - grade tankers equi pped for |ow fl ash
MatBel tfihSporiiBlegirodRY athfe BHATE %s&’é@%ﬂ@ﬁ@ferﬂd%@ B? @hproPriate
decrease the vapor pressure. As water is ad
Slulﬁ@t prampst, or orrenge Asparianbflesignepasaphaiers oneludel the dmn%aed spacing of

the ghock kT EpheBGRRERe e Bl el P s

Prefettdly, lbeld et i 1s a@deﬂh@ tHEetop bf the @kssthendd aned th¥ad18 water moves
sol uti.on may greater than the densi ta% of the wax
8

dovpaagd, df aélgorbsrﬁ@rl@ﬁfoqfefu&%pﬁtaﬁ ylaxpattistess dlhahipbwater exits the bottom

t
of L S5 A8 A2 K8 p L, B0 Lol g
prod}io&srfmkﬂﬂ therm:csepmatlmapﬂnt ban tended trecdal grRthot avateb ensdiicd FRMN the
in colgﬁ\’/entl on de tankers, provided that the vapor

bottgmeafdhs ressgh gn P’é’é{ e56ldhvatenoF acyeling ta ke 1P @f they vessel. The
portRifdtithd &/Xteloidcfeﬁ?o ’&—feéﬁé}%r f a%) Ot 30:8 tﬁ%}%%ﬁot’%’&%ﬁin é&ﬁ}%&éﬁf %cécs asa

aspects of the trans I'e product accor
sluigy togemove the &ntied rwaxq)arthéessﬂﬁnblvm(tmrttoﬂmtanﬂtheeeﬁdn&abi/at& spill out of
despi e.relativel % of wax. For wax
the §550; 15ihe BT 6 tFuanrt G o A niticied cOmRESRSauion o Maser
pro&%s’%lbg Isinkydedf If he walcRRSRRALRBL e Qe 03 iPBE (ak JICﬁ% are to
l'ows: 1. Mxing wax particles, in an anmount equa
be ttaésﬁoﬁtéﬂ inwhilidterent liguigethe e ppdicies dnd rateneanbd pasaetio®@D a simple
R B 05 Bl DS Bkl con e
allowbd & di@ By fcomavtirigSiie aiBdn@ b fhef be 2@ddith G KquIPusBWin the ,
hei ght,. Catal opg No 03- 338) 2. Storing the
trangRogn siopaliy. Bitfesa dom IbHT SPNEERS uait cE0TIsedfip ¢ty or cool the wax

t an a
Partfcfefs rﬁﬁ%rﬁ&ééxhﬁ N%Hc @1{1 Iﬁ{oﬁﬁ%{ "s @'P#E sr1§%eg ggxgcl.rgxon% as bt\ﬁ})% %yﬁow
hunmht;oaxﬂldogs hat sipgarecdnbuigdow, by inverting the vial and

obsefving whether the wax particles drop to the bottom
of /t ¥ ltwgéﬁctorsatth%@rswaﬁlfg}l ¢tihe wan eawtlgkea Ban ba fejtigne for the

partRRk 3 88A 19D &ihde % whRthih&! &5 bgﬁofgtﬂﬁéfmghﬁtt}?é . sg ortable

t he bottom or ent e mpjority o e wax partic
prodicopithoutttheliuod pertiaily titssdlems thehaumx partieled.i Sihte ‘tvaXJﬁas a relatively

tow 1B P ot e R e gioroforspecam s oLt sk comsiderabl

time for the wax particles to cool. Thus, cooling requirements can lead to large equipment

sizes and high capital costs. To speed the cooling and reduce equipment size, the wax
particles may be formed from a mixture of molten wax and 10 and 80 weight% previously
formed smaller wax particles. The size of the smaller wax particles should be from about ’
0.01-25% of the size of the larger wax particles to be formed and transported. These
diameter sizes are average sizes, preferably determined as described herein using a sieve
cloth. In forming the mixture, the molten wax is heated to a temperature above its melting
point and the smaller wax particles added thereto. Upon mixing, the wax particles will heat
and the molten wax will cool. The temperature of the mixture should be maintaiﬁed within
5°C, preferably within 2°C, more preferably within 1°C, of the melting point of the wax. By

maintaining the temperature of the mixture near that of the melting point of the wax, the

-25.



10

15

20

25

30

Rating Description All the wax particles drop
i mredi ately to the bottomas free-fl ow ng individual
W@R00603683 cl es. Most of the wax particl es dr opP€DUS1965/033780
bottomas free-flowi ng wax particles after 1 tap. Most
moreén &Q@dd@ﬁopﬁ)‘lﬁﬁ? Les t}f%rsﬁﬁllbmﬂbeﬁﬁ@lleé’dé Rotlrhlt. b@ﬁée%inﬁéd into
a partially dispersed clunp. Mst of the wax part
larggpepicles, thh eukiore dimreformeweax paticlgs Uasslp@rh;efobfdhunp to transfer

after 1 tap. t of the X. artcle op. tqQ the ..
tuigh B b o BOBbePactilg S BRI bt “rrt B M it is
dlfmltttb aéf $h63p'rei@5méd patiticatd neahhs Fﬁ@dhﬁ%jgi dihtWTRhe Wak;ftBéredore, they
he wax particles do not drop to th ottomafter 5

cantbg Fepicit agpelpr tempersaip yihile ﬁh@dﬁdéﬁiil Wt s beatpd tsjustrabeve its melting
pon\;x)/’rT gbrf?ex ﬁ?;ﬂﬁ?% ? %I ame?zr Y&?J)gs %é%a 1ff/§ 1r%§1’tm§5\5ﬁmct aﬂﬁé ?re?c?nnela%vax

partédleearpasxel infodhe aligevanakppanditia abe wbﬁp@m‘cleg aH $ieat and the
vessel s _shoul d be used, such that the ratio of the

molfgnayay Wilkgaekhland thsethe mixiyre wil ba s thegdesiied: tepmeratere
Si Zfhe dsﬁaa@l%ﬁ%?éarh&@é‘ dc? not-l;p-:@d EJ P Qirﬁﬁﬁéﬁngf QSQHQ I‘rrcblten wax. For
accor e present 1nvention exhibit a passing
exasgtipaditei str;allexa&hamgarﬂﬁemoamwﬁseﬂelﬁwﬁe&af ishack thﬁrdefdmﬁtmore

oC weeks. Form Particl e nd t
f’aSP?H %%ﬁt&}aﬁ 48F BB t?%g“éﬁ; hihe didpidde Defisedia the Ganspertable
prodlﬁl:‘t’ eﬁtthéjﬁnaméy wae P%Eﬂ% GR, §d’f@fﬂﬁ'§9 | the g YRt Wik eYcles are

thod known in the art, including, for exa
effegbmly nﬂgatdrcbmthi th@ph@t@ voix (@dhander”avad kauformdérger wax partlcles These

| f f
et iRt il EREiSsaliobia e B ofth fnhaedle proiget
Exaiﬁ}ﬁes%%oﬁ@rv&dxq{lﬁﬁd@ﬁ&ro@&&?§1hél<.e\§da)te‘§ WRH Peirdl e uE& fractions

8| neers' Handbook, 4th edition. Wax particles can be
distllg foen psjrodensn slack Wrisres @nd waxy peircleunn ¢iudgs, shéetixtuges thereof.
t a olldlfythe wax,
Exaﬁ’%)%é of@lgl%ér W%( 1nch? Iﬁlsgg%l"g clh (ienye Yv%)be With water.

Th €l Iea;ﬁiallwxa)o}ﬁhﬂnﬁ% &ﬁ&%tfonﬁedﬁ}edhy%uitablél hetdaResestiibed above.
use of arolling pin simlar to a ravioli or

In adgifip.pdlacs apptlqds s tat arpgohageentible foé feming the wasnptiderdede
tran?ﬂcﬁteﬁ% th%rtﬁlil\%i; F’ﬁgle%a{;cﬁﬂ’? Qath Bgu (]? forfﬁq ?ﬁagﬁi% wa%)'}damcles These

orm excessi

addpﬁ)nall md:th‘sdsnﬂ;ludraneﬂhbﬂs&ﬂlcﬂ @Npray sﬂyﬁ@eﬂaﬂmrymlgabﬂ StusMitd) grinding
tqQ shape thew_tVﬁax partlcl es into spheres. The

and oovi?rtgml%%es 8t Wax hEprthermorse hesgllergvaxparielaneanty fprmed by
coofﬂi’é e Rvaad dRB¥e %p%ﬁftﬁref Qttvgulzlﬁ’ﬁ%a%;hﬁgﬁé h@%ﬁﬁ?’fﬁ% Y5l ?Qrtlcles

cut into small'er ¢ ers ei r ot
Theseutmsthn@s feirmepagicldsyos srngil for the wax particles of the transportable product

however, the methods form particles acceptable for use as the smaller wax particles to then be

used in forming the wax particles of the transportable product. In addition, the shape of the
smaller wax particles is not critical, and it is not necessary that it be spherical or nearly
spherical, as the smaller wax partibles will be coated.

If the formation process for producing the waxy particles to be transported produces
an excessive amount of fine material that will cause the transportable product to be unstable,
the fines should be removed. The fines can be removed by conventional 51ev1ng operations

done on either the transportable product or the dry sohd wax particles. The recovered fines
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bendi ng over a curve. The smaller cylinders may be
further shaped into spherical wax particles.
wWGpivensiess zi ng i s anot her net hod of maki ng waxPCT/US2005/033780
particles. Prilling towers and spray driers nmay be
carltiGeltdd ah@pRceeed Rgih! & i??re?éfalﬁé QPRI AZ0hE fdﬁn‘ﬁﬁ%}l of fines so that
through a cold gas. Prilling towers are preferred due
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25 B30 WEIEhiE, v GBI, moeshrefepd 1y tb 80 whighkyiom:estaticled, and even

one skilled in the art. Sufficient cold gas shoul d be
moppsprgfepablie oo §ohweighix/oyernagicles. ddetve magiales Mt baadded do the

- I W n [ n.wax .
a8 SRS EPYL B SRSty aspening
upaf havhthe ez agilang foraed.eTpsee aldttiods afe wélewih ths ekiflloFthose in

ant to.formdroplets. that have the desired size

the zf{g oTrétﬁér@é.Paﬁw&swy Fraef ndhe Bawd ethejemenastable predycs and thus,
a sﬁmﬁﬁe 8 fR g MR tﬁer\{/%igﬁtiﬁeg o4t g%uix\ﬁ{a 'ofBY ﬁ:gtﬁirﬁrg gd,

wat er from a Fi scher-Trops process t
been treated to reduce its acid content being

T referred. The nolten wax is injected into the bottom-
Mi d-filled vessel through injector nozzles,
f or MhdGarfdp SHeIbES Srobftdimdy! rRatansfOMRE By af %itﬁ%@%%ﬁ{as%&u&mg, for

the bottom zone of the’vessel is maintalne
exampip efaathipy, pinebog eailthed casf ontthisk bt safigopeoativin ankl eabreof unloading,

the 0 Q3 ERR ORI S0 PR 188 ppisf b FrerfElb opgqua o
60°shadl ey aBorcisredsatt dt RO O leASthhher chfu@Pboals7 fdis réBdbly less than

encounter cooler liquid {e.g., water), they are cool ed
or egial tp dd psigeseorsarrefertbbslesbrioniqualdg Srosir ot her

pr ir ion.unit can.be used to, .
o ot R B Ateg AP U ekl S G 48 v tppe

in dohedisiposltcalleqalroaith imidr hb@fitMionef HoWever g65Rke GitatlR and ease
renmpyed by g@gropriate sl ui ces, or screens.’

y S
of ynigrdinga the ng @ﬁmétalraé{ﬁétf@ﬁltpmﬁwffﬂggﬁ;fﬁwfaﬁﬂﬁﬁ]ép 647 and a true

Vapg)F ﬁft:ehs'ﬁge chZOt’@gf 'tleﬁée ﬁﬂi gﬁ F(ﬁﬂg’tgol %IS’% ?ﬁga?, %{f@r ég{fﬁsgs.rtﬁéry&eesqual to 11

e wax an
psiBmadre peefidrphly dask thanat equal $o @gsdednd m ddi@niraperasf 1és8ehan 1.5 mg

xOFfE GitireBeehih R an 0Gpme BNTR: ArCRE cARDe Blrird b e naphiha as
o 4 e VS0 kO 8k RS R oies
these gpeaifeations amtrhelr

When water is used as the liquid, it will meet the True Vapor Pressure specification,
and since it is non-combustible, the flash point specification will also be met. The key
specification for water is that it have a pH > 5, preferably > 6.5.

Water-alcohols mixtures can also be used. If the flash point is > 60°C, conventional

crude tankers can be used; otherwise chemical grade tankers suitable for volatile liquids must

be used.
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products fromthe air separation unit can be used to
cool the hot water renoved fromthe bottom of the
wo ewsobosshnd provide cold water for recycling tRCT/O82008B83780
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anddnars pteféerablyt sveh weat itparies by kess th@l HeE.wax has a

rel i ve | ow.t her nal onductivyity and the heat aof

f u o g ot B ke B MResafiE B fionolrvrker i Bkt wax
parfid]68cah Alssb e itG Ke & A1bEHBSwdté, 60 oholWdRer nfifRbdsN A ccordingly,

requirenents can lead to Iar%e equi pnent sizes and -

wheyi the Ligepicempriges st ) waighishadaghelh &5 oodigin §o avatery andurmerlcohol/water

: i.piTe ' the .wax .parti S be formed from.a
0P bortint b B G G Sl R OB R B Gs o
excéedr 6580 agdpldf@tblvaseiadtlek €de@ S0°0 e hsle @iMbininteths FRhde@ture to less

articles should be from about 0.01-25% of the

wax p ) ; _
thanspregualito ORC padeserbsgabopa it is élse smpertans thep thegemperature not vary

s o o] . j i re. r Sj 7.8 .
P G S L
lessghav20°Clanti mort prefeaabiyych et rvaties i, ledshtBaddEN wWax is

heated to,a tenperature above its nelting point and

th splio P PhIeitEpeRoriabls ai duRkeldhe Prespd ineniiphgiay require
sordeBin¥Pat PR bAS 103 e%hﬂle,hﬁé{%pai’t@aest A%y féﬂlhatir? P%\ﬁ%)i)o\%{nl of the vessel
e m xture shou e

'cool. The tenperature of t
oncerlieritaaspoeidbleiprodust S, bepn plirepabduy. KindthiemaR(Thg wax articles can be

bly . within. 1C, .of t | tj ng. poi f th ..
roreB S G et ki Elsin o gl s o g M
pro&uedd (i.6f Fistlﬁrn%;%é;la GoihHte)ObthE N d¥sArboh AGIIRS %i dY¥Qth as diesel

does not_sol i di and the 'small ér wax particles do not
fuelyet wateoRyefefablyrt liquidused to remove the residual wax particles should not

contaminate the product with sulfur, nitrogen, or other undesirable species. Most preferably,

Fischer-Tropsch light liquid products (i.e., Fischer-Tropsch condensate) recovered from the
transportable product can be used to assist in removing traces of the wax particles from the
bottom of the vessel. Also, to assist in evenly distributing the wax particles in the

transportable product prior to and during pumping, some recirculation of the liquid to the
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| arge particles, the m xture of preformed wax

particles has | ess heat of fusion to transfer through
wo bwosssBace of the large particle, thus it coPCBUS2005/033780

faster hi formng the mxture, it is difficult to heat
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b transport abl e product. Exanples of softer wax include
y%%t Fol eum sl ack waxes, waxy petrol eum crudes,
f r 46 predaseddhathods| & tvak iomapefromladiydrahiokacsanessseird a remote site

BB St ice, S el SR oo
into;;,gfl‘:é%)gb il Pﬁ@ggctgaﬂ i 138 S& M PBydr O PRMabbu8 B¥ket is converted into

e ne as described above. In addition, .
syngdshed atiebdiagertionhditheasyagaros canveepd aiid e pfasiuct sreainrhy a Fiecher-

TroBeB RS LI PR GERE AT AT S e Y Sl

hyd%ﬁ{?oﬁé&%us 1HRES eTIRAsHrAFHANAY xR FHAEY 1htdGh xR iiéd) OXife wax
such as spray drying, flash dryi n&, or crushing

partipiésrete adied hola Sipeditmgravidegetrangpatable ppdughrecording to the present

. __Further nor the smal l.er X :past.i ¢l C r

o BB P 5 P RO B RD o f MRA T

proéésﬁgﬂl?@l‘i(?l_id[ 8¢ bk ¥ hiydtogarbbi@eP@iliquid @San aldvbsbfommbd Gds the first
formparticles too small for the wax particles of

he .
hydrecartopercoapprodist by aarocerbsaisstad ram thegppepnsisipg Pt ctiehydratlon,

rti.cl.es ac . sned VRS
oo RS oG RL o Qg a5 R TR ot The
liquad ndaki @e taeon Sp@Eddubt BomrtheBistherThomdhl ptacess,or twater dtuampthe cooling
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watps Histwaerasdder afe edited tp thediduigioaroids 2 BROSReHAlG produtt according
to t@%&t%éééﬂ? Hventith (,Iolﬂﬁ)rﬁfﬁ%ldOGCB 20R%i B84 1iGhi€ Sndi b bo SPweight % wax

particles. The transportable product is shipped, while maintaining appropriate temperature

and shipping conditions to ensure the stability of the transportable product, to a developed
site. The transportable product is unloaded at the developed site and the transportable
product is converted into salable finished products. The transportation liquid may also be
separated and recovered for conversion into additional salable finished products.

In these processes, a portiqq of the syngas may also be converted into methanol by a

methanol synthesis process and the methanol may be used to provide at least a portion of the
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If the formati on process for producing the waxy

particles to be transported produces an excessive
w@rmansessd fine material that will cause the PCT/US2005/033780

transportabl e product to be unstable, the fines should
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A preferred method of separating the wax particles and liquid of the transportable
product according to the present invention is illustrated in Figure 1. This method melts the
wax particles such that molten wax may be recovered by injecting the transportable product
at its transportation temperature into molten wax. As illustrated, the transportable product is
inj ected in a vessel containing molten wax. When injected the transportable product 1s
maintained at its transportation temperature (e.g., less than or equal to 50°C, preferably 10-

30°C, for hydrocarbonaceous liquids and less than or equal to 50°C for alcohol and water).
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aliquid for the transportable product and shipped in
conventional crude tankers provided these

WGep@eisdognt i ons are nmet. Wien water is used asPCTES2005/033780
liquid, it will neet the True Vapor Pressure

The ?rfo?t%h %3 't}%%s&!ﬂg AifGel bt é f%rr{b‘ef‘a:t&@ yRdaedr 'tlli’in‘:‘or eﬁﬁ‘ﬁ to the

poi nt specification wll also be net.
melﬁr[gepmﬁﬂ ofdiid wax ﬁmlclwat Rortipss thlatt liguid néthe UalnﬁmrtabE product may

erably > er - al cohol t
Volal}géed ang thwegog@egg}gu ‘?aﬁtbe I covergécmt ieg%trag]?ﬂ Han ftlhg oty g{%n wax
can b& v%d ¢Rth 18 vESBHo pRSAES WhiS for CORVBrER ingy ﬁﬁﬁ@hddadﬂlﬁbtesproducts
suitable for volatile liquids nust be used. Becaus

Thediapeiledtigoid iy albebaeondpased aed eanveredot ynpgraded it ﬁnsshad salable
m%]lcgctl on of the tenperature of the transportable
b duct and of the liquid, it is inportant to nmaintain

t hgy LRBRELRLK Whdd thehfng dﬂo@tﬁ’ﬁlﬁ pEddabl Bchdedwster, tie \aﬁter must be
acceptabl e tenperature during transportation. We

t he
sepdratqd fign the avampam&@r Mg@@@u@ seper@tea fromg Fheésaatmﬂr@ble product by

napht t
oo o RO b 6085
InstR¥RIAPDIsepdiatot, vaeh wilbprefert ivavaxRsaefidesfpby bemg removed. Water is

hydrocar bonaceous |iquids, the tenperat of the
typicalbresperpted iroan proguete by penvivationahdensty &9 c’ﬁg IS feRAFPISyoes -

not
notn SIEEEE APfrer@he iRy HSEHERAR) ho Sidk patlols anl IGOROL he
tranlppc&fabge’o}bbd/uctm fllushretel i Higdre s nwyt’qedxsecbwhbmwatee tsuwesent in the
I qui the t erature of the transporta d
trarRO RS e A BT L ISRGTRD PEESSE AR Ao S ferog! are
mai ﬁﬁleﬁ%ga?ﬂhg HE Svak Qerth SRS int 1261t st8EHAd thHeQvardteedbins at least partially
escri bed ove, it i1s also inmportant that the

liquidnp év iatportentrio {majminip a legstiafriotim ofythe Weleopyid hgig rather than boil

eferabl the t |nt
e G R Y B R RSB AP ekt
1nc1‘ilﬁf'i‘1% sbine V@kdr&ap &y islr8veteant IAOG poNl@rh@ﬂlgB wagd ithe liquid state is
ely to dissolve in alcohol, water, or mXxtures

them mmefd frorh ¢hasagltemawey mdergcwawdd:iys?s@mventmﬁaldlqv@hhwd separator

equ%{:p%g { 19te%{% el%vel%'gﬁ: #%Et r 12&% é'f fiats gwé)lten waﬁ( is Secovered for
con%&?'ﬁQJr upgrf_a&n‘gﬁh@ hinls?fe&\liﬁdliﬂﬂe pddctan al ﬁohol / wat er

m xt ur e i S inportan t t

T ooy o R Lo ot S oot B eages Ay Dlending
corﬁr oL elrgofd%ﬁsqrﬁ&ted %S‘{gsegld%%owmeéh%%@iegt R'eEBv‘egedtrﬁﬁhtha can

nperature’ €ss than or C-as describ

be ﬂd@ﬁ‘i@proldtlcd gasallirs) adomaticy, anbleﬁhsalthet Ingertbgmpphthat uraekmgt Recovered
vary significantly. Accordi ng)ﬁ)l/l@ refera

methenelewalCh Y oSt b FHEE: e QOPV?PE":O@EQ%W@ markets such

as Methyl Tertiary Butyl Ether or as a solvent, reagent, or fuel. Recovered methanol can also
be used to produce ethylene and propylene by reaction over a zeolite or phosphate containing
molecular sieve. Methods for producing these finished salable products from recovered wax,

recovered naphtha, and recovered methanol are well known to those of skill in the art.

Nlustrative Embodiment

According to a preferred embodiment of the present invention, illustrated in Figure 2,

at a remote site, air (1) is separated in an Air Separation Unit (100) to form oxygen (2) and
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| ess than 2Q0C and nore preferably, such that it
varies by less than 100C. Ships used to transport the

W e@adposs abl e product of the present inventi oPCTE§2005/033780
require sonme mnor adaptations. For exanple, wax

col@xﬁfrb%e%l G5 TRYoyBBR(7) i9fitddsyilod fethaed- cérﬂﬁniﬁ%%%bmqmﬁﬁong with

ransportablfe product has been punped out. Such
steare(mat shiong) weckrepyeled szrngss @ahshl@éfnb mxﬁéﬁn@y (200) to produce syngas

(5). F}ekgecqrarggals%%tlﬁg%aﬁ l'{la %tsl ?m&ggra%lg) SW kﬁ)O) using a cobalt
cata'fjsﬂ“d’&ﬁﬁdﬁ%%ﬂﬁﬁlm ﬁ@)ﬂﬁﬁﬂﬁ@i(@)) and@iapor phede Qbarlhe mmase (7)is

I quids such as diesel fuel, or water. (Zferabl é
cooledqmi send ge@ sqperata{dde®, Wﬁ@h,p&quags&?}m%y/a@é $); aqdi¢ condensate (9)

whlﬁﬁl {%’Isl agﬂ g i:n? n% %l@lt%ﬂ %Baﬁ B.fl@ f gl‘fthr(\lecE ﬁ@j tthf include unreacted

er un eS|r ci es
synpdseie lbabh&’ pr@&é heeid-1iphexp agdtrobar’gdsﬁs Tihej biatinp amﬂipnmsne are recovered

e et Gy S o Rt oS P B o
€ Olé)fe{}x{a\fﬁ&%f&rfn%}; ?ﬁ)&? inott Ql’?o X THe %lhﬁlc%ﬁdén%& (g@)h@ yBALE B

he vesse SSISt In evenly di'stributing
ContdasareRreptar {500) byspasnagdm/et tlamspoct bemh@orprlnduéng pigitdrhourly

Spaf YR SNBSS PEmIRissERa: ShPe ey hacra gt VA i produce

tre onH aﬂe[qi tth@Thal BE 2B BmBEQAUEE tHMTDS nﬁ‘ﬂOH@g and a flash point
eS|re s used to transport slurries should not -

of greumehanﬁm‘e’ Bhe trleatgé caridensnts (4), tiquideraxapropuet 4Raged eeld nitrogen

| ead t t.
R b R L R R IOR
inj éé%eaqnts rtl%’t!o%‘?@ tﬁehaﬁt (60®Yand A11GWEd A ﬁoﬁﬂﬁlbrdls mxduegh the cold
br eakage | es of suitable gunps i ncl ud

nitriveerc@h a’fneei(ed)comiema’cy (19 d¢ asldad atdembetiqmy garhewﬁﬁéoo) and wax
pargi;18$ til ¢ erre sgﬁgt}l%ll% g@ﬂia{ighefa 186 thel e ?eqlddohhélﬁate 16) toforma |

con arns a transport
tralﬁﬁ&@dlb% pI@&@(Q (t)nghe @rahﬁ@rtﬁlble pajituct (12pof the treaiaﬂh cdueiensate and the
unl oaded by pressuri zi g&t e vessel with a gas

wagpigients remeved adspired i edsyeloped site ol hei ey ﬁ%&rb% qm adyet (12) has
ap%sgﬁ}ge{a%ﬁﬁyf mg'%ﬁd‘éﬁ%?ealsﬁ} Q@ZO“@%F# we a%@dtrﬁttréé%ﬂ is removed

Secar af Aced on to s or ot he
frof thy e theowasdl (s shcam) anth seﬁtechmsmt toaftdre produ ct c an

gfeg@%&\é\@\gq%}tég%%fg 1C %v%\;gtézg), ma OC %dbﬁqgéggfcergmr'e%}/merx umt I2700) to
forMHHRE R RANRORAMS 88 oiegreef’ﬂerrtﬁﬁpé S Thé f‘reﬁ&ﬂw‘é@i‘ (13) is sent to the

particles forned fromthi's wax are transported - to a
Paxdxe}‘ceﬂoﬂp&tmbxsmme (606y lmmimﬁmfﬁha)tmaltmit@néaisaﬂﬁl(él)f Wios pasticles are

ducts.. In.thi t h b t
ford b kribsd o gl R bPS I unS FEUep BAEF O of R
na@%bggﬂagr @l%dﬁ@cr(m&ﬁl%ateat@t@ 2Bl QAN Ghrisleseam by a

Examples
The invention will be further explained by the following illustrative examples that are

intended to be non-limiting.
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Tropsch process. The product stream conprises

paraffinic wax and a first hydrocarbonaceous |iquid.
wab@epamsd finic wax is formed i nto wax parti cl BGT/UT1965/033780

wax particles are added to a liquid to provide a

transportabl e product according to the present

invention. Preferably, at |least a portion of the

liquid is also derived friExatplel Fi scher-Tropsch

process. The |i quiiech¥aTrdisclaAbidib bsdllitesnaceous |iqui d

or an al cohol formed fromthe first hydrocar bonaceous

product by a process selected fromthe gr

coRsins il pepnomicindert. ibis prefeiehleso siip hq Yb’ﬁx ¢ particles using Fischer-

Trodg B s PGP Gapt AL 00 86 DGatnB fhan water or

metii¥oR 96 er, TFiRRet T phdhsitdhe pro'ﬂtlap ﬁe@uqnﬂg&eﬁimrmxy‘gamaﬂws in the
fromthe cool i ng water. The wax particles_ are.added t 6)
forn ¢feal¢ahglsiaed eeidpr Bhase éararqsvléﬁsrﬁwrﬁwﬂen BRBYrsereater than 0.5 mg

KO Cagat%lo 1£1§/ L}% §$an d@si%PtTﬂeg%gl%ﬂo(?ﬂarMS'ﬁérQ Qelg&feﬁ%yzo

% wax particles.
dehﬁ'ﬂﬁldnr@ﬂﬂﬁﬁﬂb(ﬁ@ﬂﬁoﬁﬂlﬁ)ﬂlﬂ:(fbll(b\&lng I&x]p)qmnbntsz\hl | e

mai_nt ai nj.n ropri at dShI in .
T G0 L) BB, PP s, i
ﬁrstt(f?@ézﬁtggﬁ Wa? pﬁ?%&ﬁ% usd 8f ergt?c\!a%@ﬁeq"h?, kéR®nd -@"'&dstock B) was

transport bI e I's unl oaded” at the devel oped
prepatddebyase of & eoﬁaﬂtwatamt t ‘Blnd Eisgheoduapsch progenswised ledrepsreboth feeds

o S SRS ST 1 BT b vt

folldspt 0 addi tional salable finished products. | n these
processes, a portion of the sy n?as may al so ‘
corfeedstael A enntainesipeificint Bynoantget Rigsrdyedsiyan Eﬁ’)@slﬁ glso olefinic. It has

| 85 and the nmet hanol may be used to provide at
as‘&éﬁ gpg%rlcﬁo&?sban?% iquid of the transportable

Pr gy fhirpodel oB €M inlvertiont PeedkiotiuBds pefdritee.t Itanﬁtyamstfasbdare
hydr ocar bonaceous product nmay conprise a Jm xtu

oxygénatesdies allowestaciggoateng ead é‘?e‘ﬁS\F@HFOFIV% iRt 1s prefrerab?e to prepare
ole Bp%éléteﬁatér fog %gé: Jri:le lﬁ% rifed %f‘el?fr?xﬁ [ BBl &?ﬁrthepﬁ%%ﬁﬁl catalysts.

anol “synthesis pro ess
t h%ﬁloﬂiﬁeﬁ WeRSon A STVIIYG556 (Smﬁdmh @bst Miethéd foa thalﬁe’renmnatmn of
m xtures thereof. Separatio @E recei pg} fES d
the Qﬂeefms(ﬁﬂﬁ%ef Gaspligaty Suneﬁfaltwalqﬂ BORORTIRY £ §E as used to

dete‘l“l%rhe*%ﬁegl%?? F)ﬁ)r et Y f&d%@ﬁﬁ%ﬂ%? {shadls nidashdadh&bod {6

ati1on using si € ScCreens,

quaﬁﬁfjrtthet foted atnioont, of amﬁrdu&manongtlcmkygenges anijoleﬁns by making a 3-po1nt
distilla

calipgafipp ﬁt@n&aﬁ%d(:@ﬁrggq%rsge aﬁi so das %}%ltpl%%gar?cgat I %ﬁ é?,}lowmg

n{ﬂ%luhc‘lsn ngl&%né ERERO hiRbine] Aldfbdedenc. Bkietr lst}indaﬁ*@ method was used
ransport ab

for quantification and the detection limit for aromatics and oxygenates is 0.1% wt and for
olefins is 1.0% wt. Please refer to ASTM D6550 for instrument conditions.

A small aliquot of the fuel sample was injected onto a set of two chromatographic
columns connected in series and transported using supercritical carbon dioxide as the mobile
phase. The first column was packed with high surface area silica particles. The second

column contained high surface area silica particles loaded with silver ions.

-33-



product maintained at its transportation tenperature
(e.g., less than or equal to 50C for transportable

WEe@dnade83 conpri si ng hydr ocar bonaceous | i qui dSPOY/UF®85033780
than or equal to 65C for transportabl e products

C ORI sHifdBing VaRBPWeRus¥@ioRTidect the AUTRER cRissa3 o c@zﬂp&ndnts through
is hot such"that it exceeds the nelting point of t

the lenz;tagrtaplub eysteni to the defeefer. pﬁglrﬁpfgm/q;d flo(wapds, satygates (ngrmal and
t di {
bran :c:lgeﬁlgaglgq% SRk S tﬁr&gﬁh%? Bt {Pho G8fctor, while the

olefif® bﬁedrapﬁét%rﬁﬁl@ rsﬂverlléeﬁiedfco]ilﬁmt ad the ﬁemncesarﬂmxl}/gemamsmlté retained
the transportable product is not preferred, In
on thecigecsIuTn. hrBrase CPRESUR 3B EXYRSTAAS W SHbspaiently eluted fom
{h b, LiAd) ﬁ{tcﬁ@ﬁﬂ% back flushed
e S 3 BB 38, Nt b, MBIRACIABAR yor ok s
fronitﬂiﬁpﬂ’vatlwdedoﬁlutﬂmetomeadmmﬂ abl e product does not vary

or O Bt oy 298 Fesee ORI HersoR {0t g G Cafiga, s based
on therB8a¢ El?}%ofrfaﬁ%gp% [l @BlaLoaQMES aftinARS Qf)dyg@fglt&%ﬁ'oﬂbﬁns
via exc anges a urnaces due to the probléens of

relativertoistagdard mefa@aad mategalsj wisioh cehtain asobivd narss 860 of total saturates,
Therefore, the on, of

d L1
arorg kg iaist B Plsiicts reblet eDgut rielFigl gt analyses was

wuhhrm/%rufn@o%%d@ieﬁﬂﬂ%d tAB00YE K lcoR@Ghidnbe. f or exanpl e,
U S. Patent No. 6,294,076, may encounter problens and

i s Tﬁowegghéf/e@ﬂpéms can a;lﬂOéfe@ﬂlcg@tqqlE&qm thedrommsaraben gnd e
avergge IEB Eﬁtl%lgc‘lf"gl%? n dusle' of %he%ﬁcgwﬁlg%ﬁﬁﬁﬁs portabl e product

present ThveAtion I's illustrated in
Figure 1. This mathod melts the vvax partlcl es such
that nmolten wax may be recovered ect| n t he
transpol’ E%\@l@ﬁlﬁrfo(r%@ml%ﬂ‘fq }(é"?liaé‘?l / 159.8.
tenperature into nolten wax. As |IIustrated “the

transportable product is injected in a vessel
Cc oM igipruferghblend messuvathe aWrege mn]eeu:lmewteighmuacﬂm bpappabtiae

meﬂ@c&qpl@.}tr oqu Ctéttcl@?lélré?:gg égt%mnﬁgégy ?‘?fé‘%a gngglglgg{ etélh%@lity and mid-boiling
p0111? %gé&f: din ]’ﬁredfé@i&l of MoldRv it Wﬁéﬁ%@?@@&h‘&nlﬁﬂk‘ﬂoﬁ& and

an or equal to 500C for alcohol and water). The
A.GudddsemsyBC Res. 19686, 32.95285-9883. mai nt ai ned at a

ot t t to the ti
of Prrie shlichn et Fid hag BpaRat e tat iR By theapeti gt SFC
methdPRSREARR SR oduct may vol atilize, and the
vaporized liquid can be recovered. At |east- a portion

of A BEM®D hnadysivehithe fenditecks datsumided thakihesatugasesswere pnost

{ {
exs B e gL g SRS S A nes nd e
olefﬁi@@v&@?x‘éﬂé %pﬂﬂlﬁgﬂyﬁlﬁﬁﬂr lefis (falpna shads)sal abl e
pr oduc I n enbodi nents where the transportable

product includes water, the water nust be
Example 2

Dehydration and Decarboxylation catalysts

Commercial Silica Alumina and Alumina extrudates were evaluated for dehydration
and decarboxylation of the Acidic Naphthas from Example 1. Properties of the extrudates are
shown below in Table III.
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separated fromthe wax particles. Water may be

separated fromthe transportabl e product by putting a
W@ enemosress/er the water takeoff |eg of a convened¢Dnsi005/033780

density or American PetroleumlInstitute (API)

separator, which will prevent the wax particles from

bei ng renoved. Water is typically separated from

products by conventional dehkillly (or API) separators.
—n—addition—t-hepreferred-—rethadof—separatingthe
Bgtaudate i ol es and |iquid of tHOMEAAIMNG,, L ARG,
Method pimanfedurei n Fi gure 1, maySeSiiSe Ui, hdirmajexirudate
present in the transportabl e prRSN#eE bowyekitivat er is
present, pressure and tenper at|urléo plumtibe vessel are
PaBioN DEReY, sM’t hat the wax rjgh®hs in a nol i&d4State
oA MRnWBf ghy&gTeI NS at least| pegtially liquid. It is
BEPRL ardn ntalmat 1east| ggpor tion of Theywater

Coopue MhpL B e AL L T e el
| Magsonq ré&ﬁlﬁme;ﬁ/gl:(fﬁ@”mmj@g@z@w'u S ol 90t o Sapm 0,0032
’EOéalW@r‘édume(geast a portion 9-63%e wat er i h00R3
liquid state is then separated fromthe nolten wax and

recovered by a conventiongl li.gyid-Iiquid separator
equi pped wth an interfacgiggggg control. At least a
portion of mdisdmmbh eml DeearbskyltionveeresiliéoAlumgnyer si on
or upgrading into finished sal abl e products. Recovered
wax can be used to produce diesel, jet fuel,

| ubki cat j . j | j :
Ry v AL AR o 5 Rlctors wihons
addRegave tigdidraphtld alteantabst usletie twas 120deice gasol i ne,
aromatics, or aolefins, the latter by naphtha cr c:{(i na., .
Re clhpdicdzpserbeondamle (Resc way T vith liseoptmerpipEglica afjymina.
. i i t o .
o BT S AR BiRagel PR Pl tmoc i
LHSV af Lat" afkehv'erAech IS Viafid hr'G dine @t oldfie coniedt was 69-70% at all
roduce et hy)] ene and |l ene b eaction ov o
thrcp SR, TGS BHP o CAP TP G BETEPST Lo 0F some
cra%ﬁgﬁgssotfs%e@ 39 heai hgploles §idldd kstiaty-sadsablo aRd CIUIOSE was

recovered wax,” recovered naphtha, and recovered
25%réxtsh2086lin threcfequstdckk LB Viofddw™ and 4&G°Flanil 480 W thertetal olefins

ILlustrati bodi ent.. Accor.ding t.Q.a pr b
ot S TRt SERDE) DR e PSS B sy or:
hr' it dlefittcoBte eI, SGERES d@itd indibhteld $hat ejpalfRbchndund of 1-

Alr Separation Unit (100) to form ox‘é\;)%er(li 2) andcol d

olefi wapganyertad to imemabayranrched plefigs.nille ing at 480°F was 69%

. . t - i ni i .
L
cartiotORds dtRefved O @R catah@asfidr ahloading tisysagagst.( The catalystappadntly

in a slurry bed Fischer-Tropsch Unit (300) using a
foutedbal t

-
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catalyst to produce a liquid wax product (6) and a
vapor phase (7). The vapor phase (7) is cooled and

W@ 2006/0868838 separ at or (400), which produces aciBPCTUSEDE033780
(8), acidic condensate (9) which has a flash point of
greater than 6Q0F, and |ight products (10) that
i ncl ude unreacted syngas and butane, propane, and
| i ghter hydrocarbons. The TaMele and propane are

Ir egovered—andseld—as—suehrtnotshowp —Thertntreacted
syndebyfgatiadeycied th the FEIeREREREINL uwgté'%‘g%gff‘a
and diAd cptadyi ey (200) (notl shown) . The acidic
condensat e (9)| Temp,r ebHSY, i| Bramiugid o HeQlefinT Alpha-olefins/
(500) by passdg® ovephdl umilna at cohdi ti ons| Tatal okifing
| i qigaghpitonr |y [space Vel oci t{B0@EHSV) | 51.65 hr | 20%
preSiE Dl 20 &9 0 pyd ternperat ure) 9 3680F| g, produce
a treated—Tton erpate {11) tn;g& nas—anpygci d hgepper of
| ess—thar—0-5-"rg—KoHg—and—a ttash—pornt—of greater
than 60F. The treated condensate ( 11), liquid wax
Pr opiiCdet iRl an@Nes 6011 pRddut @Y FronSiheaést aPABBISY 4B &' and 680°F is
Particle Formation Unit (600), wherein the |iquid, wax
shopmdwlost in(Bblé ¥Li $4%of 8¢ axpiga Wisgemgped the gparogionraiigDuys

. and allowed to fall, d d hr, h.. ol d;-
iy omet sy o e PRI By U QUL e ot ot
wadRHL AR 50A eThiboty b6 w@d Bonaxe @&y dlbfihess shbwh bartiee iatrease in

| east partially solidified fall into the treated
olefip porderiané the degyeasqinfoxyasratecPai¥8bor t abl e product (12).

The transportabl e product (12) of the treated

condensate and the wax particles is renoved and ‘

shi pped to a devel oped si tBxampleet t r ansport abl e product

(12) has a passjng stability. rating when. nmeasured at

20C for 5 vveeP§f.’y neghdiee @@4&?‘%‘?" WEF¥r om t he

top of the vessel (not shown) and vented or sent.to

flare. Alternatively, the acidic water (8) may be

t r e@heQoibased ondt emdensatet (Fesdstook B) Way @BY treatefl @8 in Example 2, but

ol Rl L 5 R AV LRl 1 1

to $RFMBLAQRpIbRIAt  (W8QDh thipahRearala tHSVIdreakr€dGCMS data indicated
condensate (11). Wax particles are forned as descri bed
thasthevdeyblabdnd fsecrratiodrves sisnificanidreduecd alpba-elgfingortent). Ata

o.if or. r.anspartabl e pro e ' { .
LHY S B G aeO g e gl By GRS g o e majorit
of B8 old#int kefe SrRhdilnRE: dfirdsh ehisabdtemi @O Hourssikithé welication of
exanpl es that are intended to be non-limting. Exanple

foulinEi scher - Tropsch Acidic Distillates
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From an econoni ¢ standpoi nt,

the wax particles using Fischer-

It

Is preferable to ship
Tropsch |ight

wWEe@dade83 (condensat es and napht has) as the | iPCI/tisS2005/033780

r at he

Fi scher-Tropsch light pro

r than water

or net hano

d%%

A

However ,
frequently contain

oxygenates in the form of ols and acids. These

Dehydeafod SUl t | n neutjIS¥IC zat i on Brontee metrogat er| GGan 0. 5

alumid® KOH g and pot entméhbd podr corrosion. ThgMdS

catalys cohpl's and aci d wgre'rg.ntaved by dehydr at i|@matand
0 arpogxyl.d : eé S.

Samplgy)di ::f '8t ]Eﬁfas‘)t‘{ésga eg“?%% \k;ﬂyljat ngégl; 410 e?%'r%ﬁ?%p 84' XOFZI
procegs wereg bot aijn@d" The flirst ( Fepdst ock was as “
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distillate fuel or a distillate fuel blend component. ( '
Product (C) was prepared from operation at a LHSV of 5 hr' and 680°F. Detailed

properties are shown below in Table VI. 87% of the oxygen is removed, the acidity was

reduced by 55%, and the trace of iron in the sample was removed. The acidity of the final

material was below 0.5 mg KOH/g, the typical maximum for petroleum crudes. The

dxygenates were converted to olefins as shown by the increase in olefin content which

approximately matched the decrease in oxygenate content.
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D

Metals by ICP, ppm

666

Fe

44.960 0.980

2.020

<0.610

Zn

2.610 < 0.380

<0.360

Metal elements below ICP limit of detection in all samples:
Al, B, Ba, Ca, Cr, Cu, K, Mg, Mo, Na, Ni, P, Pb, S, Si, Sn, Ti, V.
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and decar boxyl ati on of the Acidic Naphthas from

Exanple 1. Properties of the extrudates are shown
whedoomnsdosd Table I11. Table 111 Exanpl e 3 Dehydre€T/os20851633780

Decar boxyl ati on over Silica Al um na The dehydration

experinents were perforneghipieee i nch downflow
reactors w thout added gas or Tiquid recycle. The

cat al yst vol une was A&Ormgon ofiixyEendikssed condensat e
(Feed A) was treated with the commercial silica
alum na. This catalyst was tested at 50 psig and

t e Pf@f(fe%x#é‘l@@f d?(fygéh%ga ot R8{¥ved B thelB erp%fht\h’é €rebirRMt 8dn be
hr 1 and 3 hr . At a LHSV of 1 the total

remweéfhmde@mtle:m usmasod@gn X)wate (prmergiald 3?%?1@&@@ 84 Science,

I i he oxygenates. At
Typwg%%Fg ég%@esgr%@ﬂﬁ t#gar\,g shg?(@gdﬂi)y}'t he Iight product
yi athdsdsdrplicd te§vas\wagied oﬁf’/pnan(j) 15w IQH be@ sni2 SVhd fead for the
20% in the feedstock). At a LHSV of 3 hr 1_and 4800

adsIpioTEBOGFS Wesrodeed by precessiag the GO opdnsaigFesl Boger alumina at

h t
e s T
0.4 Tatdeoxypetiatatadtert bpSFSiof0icbh.cant amount of 1- ol efin

was converted to internal. or bran%(lq ol efins

t otPApcess eFndpiong dorheatsoRiion Seug: p{eyss%&tro%a} cIgRyture, and
a L%@g fseme NeHRhx %&ﬁat% %§ﬁteé FOreR: ROMESprOfucH %ﬁ@ﬁ%mtored by the SEC

i cant am)u car bon was obser ved on th
methad. allysddsafption exyrerinzent wgs ¢dngingect mtyl i)teakfm@lgbaieﬁh% as the

tly foul ed. Tabl Th
DD RB QT B SEPBAR R O-Vadt isot, Ly B gVl SepSigpyat when
the 6800Rad RisSMBeNMEn BRliPMert BrmbaR F 1¥wtv/BH8e@ bn titere@X MBS oduct

was renoved, the corrosion rati 2% was i nproved, and
oxygemteswde me@ﬂm@ta@ﬁer iretialentshoied Dédari Yo pxyiish by mpwHon agsgation,

cidity of th pht.ha ced by 25% The
<03 ﬁf’%@l &%‘f&o’w@&ﬂ\‘}éﬂ‘@%? %‘refl ns as shown by the
' nq&%ﬂ@oﬂb@nt%@fdlﬂé ré@nERid Bitovaenétbedse aﬁﬁdatme combustion,

‘oxygenate content. anpl e 4 Dehydration _and
calm@nbm;ablétatrmfspmrerwwrmsm the likead i gprabinations.

Ex eelné?etﬁu ts&f %?on%’{r%[gl{i'h ? 21d 10?1 gce%sre élfgsd?_e%%%éi éf?ru?xggenate
rerdo M TP Eart Be s2Qfas and, M—&Sﬁbnaddmh d¢hytratiohr 1

Example 6
Preparation of Wax Particles

To test the effect of particle size on “pumpability” after storage for 5 weeks, ai' series
of different Fischer-Tropsch wax particles were prepared by dropping untreated molten
Fischer-Tropsch wax through air and then screening the wax particles into three size ranges;
6-8 mesh (3.4 mm to 2.4 mm), 24 to 40 mesh (0.7 mm to 0.4 mm), and smaller than 40 mesh
(< 0.4 mm) using stainless steels screens conforming to ASTM E11 specifications. To msure
that the particles were properly formed and of the proper specified size and shape, the
different size ranges were examined under a microscope. The particle size was measured

using the calibrated eye piece of the microscope. As a preferred embodiment, all particles

-39



10

15

20

25

to 5 hr 1 were explored. At high tenperature and a

LHSV of 1 hr 1, GCMS data indicated that the double
whemdos@sdrer i zati on was significant (reduced PCT/US2005/033780

al pha-ol efin content). At a LHSV of 5 hr 1 and 5800F,

thatQﬁ‘J‘M&ra%bézﬁ’@o 5@%&@&1% sRSsphEkl efARioyed QYRS tw@Bks. The
the majority of the olefins were primary |inear-

partadlesfin e 241t9i49 m@s@tramar(OZ’m th §udrampiandh <4 mesdirengei (19.4 mm)

Werg%grfg. 88*161’1 11 as?x g)il ﬁgér\geevséﬁa%f) Ogﬂ%ait‘f, e?N?F t%‘rélplaglrﬁletsﬁléthe 6 to 8 mesh
sizeS@/Ath@ ta adt B0 Y&ide vidR€ ful diske wifetdihie réifo dTitBENR}OY Ge MR axis was
renpval levels, a significant portion of the al pha

gregiprdhing Bhere Wkl %@Yts@all RePRiage f Rerligles inghe soremned 6 to 8
mes‘ﬂ%%%sfﬁ%eltgiﬂye?ﬁéﬁn% fé)gcj niglgen > 1 : .{aé LP%%%Jd%%bo(a{ment the

partivlehatelid hsteppepes b s;ﬂrenadl oﬁsérﬂﬂgiéhen‘icdli were denved, 68 @t the
Det ail ed properties are shown belowin Table VI. 87% -

remginingparislysurresRhericalRrsgmi-gnhericaliip shapephere dhn ralig obhe major to
mm%ﬁﬁ&s %gjlets@ﬁa @a%e %{Ierh eosnze' dr tﬁg] 8§ﬁé§ﬂ| 31[1 dg g@qx\frﬁd
The acidity o I naf materi a ng
KOH'hg, remhealtoji pard:tales theuk dicumot ﬁppeamthecsphﬂmabomm spH'drizsal was

0 enat es were gonve d to. fins as sho
dong KU PERE: et B e Rehlst Eo i dekerine Tierpery el fatiehsice on
trankpta8 RPr6ARE sﬂaﬁh%ygﬁyfﬁtﬁ)vﬁ ORbeture Rl foMbe dileah the assessment

el enent's bel ow | limt of detection in all sanples:
of thg per@ntegg of Gax particlesihat Kassrougiba giNgn nish sige irRgpmigercial
< !e Sn, Ti, V.Exanple 5 Adsorption of Oxygenates Trace
MPFel s of oxygenat es not renoved by the high

t ermepatied of the @aiARATi LA - DRpscBPMete BovACEOT bld vn

usi ng sodium X zeolite (commercial 13X sieve from EM

Sci ence, Type 13X, 8-12 Mesh Beads Part Nunber

MX1583T-1). The adsorpti o} vvas carried out in a

up-flow fixed bed unit. Thé for t he adsorption

studi es was priadpsties diwmfe@teeyﬁch@-ﬁbpsdmw@ndensate

(Feed B) over alumna at a LHSV of 5 hr 1 , 680F, and

50 psig. The feed for the adsorption studies had acid

nunber of O. OXygenate COMtert "FC 0. 6%
Process condLL""[,0 Qgty» Ulygl he—adsorptigt ‘%HE 'Tbi ent
pressure, ropft Y arure—and a L '-44\0 of hr 1.
The oxygenat W&Pﬁrﬂpﬁhf t hp treateg 7n$81r‘lll(‘f si was
noni t or ed by| PK¥EeRFEL% 0.60
Distillation by D2887, °F by wt%

0.5/5wt% 427 /573

10/ 30 wt% 625/ 736

50 wt% 825

70/ 90 wt% 926/ 1061

95 /99 wt% 1124 /1221

99.5 wt% 1245

Example 7

Test procedure for Stability of Wax Particles in Liquids

Stability Test: For particles of 6-8 mesh and smaller, tests of stability of solutions of

wax particles in liquids are preformed by the following method:
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nmet hod. The adsorption experinent was continued unti |

br eakt hrough defined as the appearance of an oxygenate
w@eovbesesdf 0. 1% or hi gher. The breakt hrough oRCT/USmA5/033780

at when the sieve had adsorbed an equi val ent anmount of

14 wt % based on the feed and product oxygenates. The

product after treatnent showed 0.05 wt % oxygen by

neut r on Auptesaribefl grourt of liguisirasriddedyienn expdrappento theprgscribed
0,00, T rbe: I : r at.ed Jy
arnd e Boritelt o Gl h B SR BN oSS A BRE B EC 3 mm o
95 rneieighd tCAREEHOEDL & 3-388).eCansal itdkgn nanid wifohdlk tova B shdke the vial
. conbinations. These results denonstrate that
n agyway Biaf Bay srise saation of she liguidthiugh aad araynd Hig yenenberes.
rempval . ; ' i
ey aion ™ ERAnf YE BinBon e oal GAIRGE e fhii gt
prescebdd tehperefufre cDwofig {hiw firne the védl zes @ot thpuedoabi | t y"

af ter stor.a for.5 ks,. a series of different .
Fi Scher %‘PilBg ﬁ’@ﬁ%@g}é}’\égﬁﬁ nxpe ]rné(elal,ngéléq wal W observing whether

thelgg[rgagg@}g Wine®atsd Jrehd | Fi scher- Tropsch wax t hrough
air and ?hen screening the wax particles into three

size ranges; 6-8 nesh (3.4 mmto 2.4 mm, 24 to 40

mesh (0.7 ymto . 0.4 .an mal l.er th 40 mesh.(<

0 penyritee TS Re B Senetlons SE Brsdpratit e ranges as
set POfH Medeln. ieARedcHbEPAhORS of JAibIBS 4 Re 4NSint e wARLE keh§Srted and

were properly fornmed and of the proper specified size

can gamge befalisen 19 ped 3%+ & Bwtexpirineentadrgersbedancst )04ng weed which

e ficl . od
oIS CpINGARSERAS on IR L bl B2 AR GRS o v
varigd, tie20°€ds eepeeicibed tenpetatpand it edfRstshind tydicdl RepeARRedduring

to be spherical or sem -spherical were renoved using
OceNe2858s. The particles in the 24 to 40 nesh range

(0.qly; e Iy <:0.4: e

{OSJUTES BTl R BE IR0 Gy Pt e
bottomeompalichni the majarity dfithe Garttiole drapsth tsd titofrBwith 835 tHanZivé light taps

) e were flat_ disks where the ratio of the major -

Whef”%%ﬁﬁlgﬂt?fa%arg BFesatEt Ruopping i 1gveriedaial fipsm a heebb0les om.

very smal |l percentage of particles in the screened 6

to 8 nmesh size range that were conposed of two fused

particles. As a preferredlaibgtinent, the particles

o ,

Ad nAat AannA~r tn ha cenhari ~al Ar cam i
. bespherical—er—sem—spherical

+ A
T C T 1 cal C
Rating, éwrgﬁm[g reicren mm ngparticles were

Passsphelr i cal pMogleni - spHekl Bigpaitiles Hegpeor mgnerwithin seeanids to the
of |t he nmmj joprefesredi nor} bakpm apdiseiflogsng individral fargicles.

Pasmverlage sip¥enyfmee ¢-98%hmshompal theglaeticléssirdp & tirbottom within 5

preferred seconds as free-flowing particles after 1 tap.
Pass 3 More 90% or more of the particles drop within 5 seconds to
preferred the bottom as a partially dispersed clump containing at
least 10 particles.
Pass 4 Preferred 90% or more of the particles drop to the bottom within 5

seconds as a partially dispersed clump containing at least
10 particles after 1 tap.

Pass 5 Broad 90% or more of the particles drop to the bottom within 5
seconds following a series of 2-5 taps as free-flowing
individual particles or as a partially dispersed clump
containing at least 10 particle.

Fail 6 Less than 90% of the particles drop to the bottom after 5
taps or drops to the bottom as a single mass.
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The renoval of particles that did not appear to be

spherical or sem -spherical was done to provide
wexpensaent al sanples for use in determ ning tPET/URPaD033780

of particle size on transportable product stability.

Thi s renoval procedure need not be done in the

assessnent of the percentage of wax particles that

pa¥er 643rmeshpacticifisyidn ratestf th¢ inéernal diammeterraditiad Vlg]atﬁﬁh%gze of the

"Proper.ties of_ the untreate sche Tro
v oI Tor Prpet MRRERey LEhed st | Seeig o] plbaout the
rat1d: (’)tstﬁ@ ﬁfam'EEe‘P BE R VWé¥! BtREHESOTthd BaticRIsB6€d Ulveayls ®& in excess of 7.

ity of Wax Particles in Liquids Stability Test:

For partlcl es of 6-8 nmesh and snmaller, tests of

stability of solutions ofgwax lQgrtlcl es in liquids are

prefornmed by the foll ow ng netnod: 1. A prescri bed

anmount of BiagilitgoMes Mehtl ®drtidle iafoaykcid Copparsateo t he

prescri bed amount of the particles in an 8 dram Pyrex

vial obtained fromFisher Scientific (25 nm OD x 95 nmm

hei

vi é%l‘r?% u%rﬁ%g ?@r%@lg 1(%? aglﬁ é&&%\ﬁa’cg@rgﬁiwgf g%ﬁény E @?‘Vaé Qdded );co three

grarﬁ@blﬁﬁaﬂpdmdes mfthé biéo 8 npiih chnigh iroargh dandP e umdi T]nevmlawas then
vial containing.the trans

SllopPR R B E20% e B bRt e CURT ie] pside down and
aftegg ﬁ%{@é‘ Yhést OPL‘HE bR do'w‘ﬁeché b1 Vit ra@Swho2. TRY Buid naphtha

ig the st Iltyo the mxture by inverting
wastdnby slightly ahmtdy:,tthwmdmgtmmaﬂh e snllaﬂ empan’rtqf ovaschaddigsolved into the

he bo of t . "’re ers o
COH&%F@Sgh{SQeWQS estth% ad qu L 15%95:?506)8?1} wax/condensate
trarfs db?é"[ﬁ@&l@%/oﬁﬂtreﬁﬁﬁltﬂhnﬁﬁb%' 1B at OBt PHRSIESif BIOELdaROTCT. The

particles is the anount that wll be transported

trammmbéaprpémg oah eeeke gently stirnegoshbefaie prapiagpaes bag keen

esc d next %IS sed
sargis e SHENE PovEn P det iy Sep A Y bk loiroduct
accEMREY to MRS reSeAtlink entioAl dogfiniByI§ 0 R Gdxscah be shippad; mthdis a
tenperature as it reflects the typical tenperatures
Slg@lﬁﬁan’ﬁgnm‘@éqnenﬁoyages Satisfactory stability is
obt ai ned when the particles dropped within 3 seconds
to the bottom or when the majority of the particles -
drop to the bottomw th | &sampldn five |ight taps

Comparative Example

Stability of 24-40 Mesh Particles in Low Acid Condensate

Three grams of low acid condensate (product of Example 5) was added to 3 grams of
24 to 40 mesh size FT wax particles in an 8 dram vial, and then thé vial allowed to stand at
20°C for 5 weeks. At which point the vial was turned upside down and after 5 light taps, the
product would not slide down the vial. The rating was a fail — 6. The liquid naphtha between
the particles was now a white solid. Due to the small particle size, too much wax had
dissolved into the condensate over the 5 week period. It had gelled. This material could not
be easily pumped without heating. This example illustrates the importance of wax particle

size.
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where the light taps are generated by dropping the
inverted vial froma height of 3 cm Table VIIIFor 6-8

wore@h/op@s3 i cl es, the ratio of the internal di aPeL/E82005/033780
the vial to the size of the average particles is 7.

For | arger wax particl es,E)J:g%%efo gl ass vessel s shoul d
be used, but the ratio o € di aneter of the vessel

to the size of the pafviphrtishBydmiplal ways be in excess
of 7. Exampl.e.. t apjlity of 6-8 sh Particles in Low
Acid Cond EbAPS’ O?ﬁ?@ebdjﬁ?}‘?%{%?s P&X’EW g\ﬁ}dg@‘?r@%{?ﬁiedensat e
(product of Exanple 5) was added to three grans of wax
particles in the 6 to 8 nesh range in an 8 dram Pyrex

vi dihreetgiamg phlowgsid edndansatel (prodyct of Bxamnte Drwaeddeédio Hgrams of
| . T , . d
e Y3 S WL s 05 0 Al 0 VB Ry b

20°C Hier Snvedks. Phevhic poig thegiaPwasTieneldivgkiide dowp AhdaftevesSlight taps, the
cl oudy,. thus indicating onl

only slightl . ) a_smal |
prodighiyaeldgot ﬂai% doxe the wiah| Thegaiing wag ﬁéaﬂcnﬁdih@ Hgwd naphtha between
. i Ei -
e QEIPBSLAEARE b NE o0 PR A E el AP hac

dissplvag atd ehefondaisatt eaatth®s week peridd. dt badegklletl. T0E. mak&gal could not
transportabl e oduct_may need, entle stirring just

be oy Y&‘E‘“&?&ﬁ‘ﬁﬁ‘?ﬁP bepag. T pxample lpsteten Hhergppncg of giqg particle

sizeperiod of tine. These results denonstrate that a
transportabl e product according to the present
i nvention containing 50 wt % wax can be shi pped, which:

is a significant inprovenent. npl e 9 Conparative
Exanple Stability of 24-%‘—%@3—@&“ cles in Low Acid
Condensate Three gr angoﬁl?allag%gﬁrgpleondensate'(pr oduct
of Exanple 5) was added to 3 grans of 24 to 40 nesh

si ze FT Sigbilityf 618V esh Pagtieles B Acidi Gandengate atREFCt he
vial allowed to stand at 20C for 5 weeks. At which
poi nt the vial was turned upside down and after 5 :

| i gitfred @RS1s of the 1w acld cbndvnbdtel (510ducs bf Eﬁarﬁ&%%) Waeaddedlto 3 gram
The rating was ail - 6. The |iquid naphtha between

;
of sphgsicpliyay Barr@'%lewg@h%w Smgpli fange B 908 dippevigly Theeia yeas|then

oA kL St &' sBr A AE AR 10 SR Kol lnD 0 was umed
upsid@idewhahd afiedl Sligin tapsahe proidhyt vouipack shide dowh tivedall Mihe rating was
a fai-é- gqus i ].Slil(egtlgp ee hiIchlarl%gr}nIgearghelrse, EchréeF iéc%glg"_rﬁtro%rs]ghewg pavr\%é(leé ha(i completely
dissolved into the naphtha to form a white solid. This material could not be easily pumped
without heating. This example'illustrates the importance of avoiding excessive temperatures

during storage and shipment.

Example 12
Stability of 6-8 Mesh Particles in Methanol

Ten grams of methanol was added to 10 grams of 6-8 mesh size Fischer-Tropsch wax
particles in an 8 dram vial, and allowed to stand for 7 weeks at 20°C. At which point in time
the vial was turned upside down, and the transportable product immediately slid down the

vial, thus demonstrating that this fransportable product would remain pumpable. The rating
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si ze. Exanpl e 10 Conparative Exanple Stability of < 40
Mesh Particles in Low Acid Condensate Three grans of
wo ow6/asiess condensat e (product of Exanpl e 5) waBCHUSm®AS/033780
to 3 grans of the < 40 nmesh size FT wax particles in
N 8- c . and
was 0 P Aete Bt IR N B panp oo Sonphang. 2k
illustipteil decttiaval islass lifeleto dssbivglthe wappartielheanst thus dormsonngre stable

not slide down the vial. The ratjng was .a fail, - 6,
trandpgable gL RS G oeninon aE ke s A Rine b sgagonaceous
liquih INI&h SR Water24@ thiRtur&eh &8¢ shoWArfbing bt@bRit@@spdr@BlePi6ducts even

wax had dissolved into the condensate over the 5 week

whep#hd waaticle sizp isdvegesthall, Farihese hgwidp,ithe pardolegizeshowd be <25%
asi : . o .
oL TR oty A bSOl 10% o s
mesEXaidRven hbrGaefadbay, i< EExaompihe7 Sesbi | i ty of 6-8 Mesh
Particles in Low Acid Condensate at 50C Three grans of
the | ow acid condensate (product of Exanple 5) was
added to 3 grans of spherg,galvx particles in the 6
to 8 mesh range in an 8 dET%%Q%n—a‘T The vial was then
al | oned t Stabilaydf &8 M&E Haticlds inddtsanoAW ater Modhieng t o
roomtenperature, the vial was turned upside down and
after 5 light taps, the product would not slide down
th qai%ﬂt ams OEmMEBRLAJI BP0 Grafi@lok wate welS1db8 1d 1@ ﬁx%ﬁfb%-s mesh
tenpérature, the Fischer-Tropsch wax particles had ‘
sizedtsohbeT@ipychdv sspirtields inrand drm vidparidredlowved o standafonfii weeks at

Solid.,.This materjal coul.d not .be easil u
20°07 s e ek s SRR HBREE (P tth b e AR bLe product
immAPRELY SRE Bowh HRWAINIHNY dSXGRESIMEhESRTR FAERHTRBlePibdutgwould
storage and shi pment. Exanple 12 Stability of 6-8 Mesh

remParpuinpabls. The Ktrigaras! 1. TEns eraspse Blustratesihin snpoitacaabibg

to .10 . of, 6-,8 nmesh_sj.ze ELS - .
compgripy P BETigSia A o i pRUAE sk IR GRS il smatte
wax/patB&kscantbe2Rbspoiled MldGRuspRlan be breférabie té hgdrséabonaasous liquids

turned upsi de down, and the t r,ans(f,ort abl e product ..
proyigedipbthe trpnsportabld prgsdugtan be shipped in a vessel designed to handle liquids

such as methanol with a closed-cup flash point less than 60°C.

- Example 14
Stability of 6-8 Mesh Particles in Heated Methanol

The sample from Example 11 was placed in an oven at 50°C for 1 day, and then
cooied to room temperature. The methanol was no longer clear, indicating that some of the
Fisher Tropsch wax had dissolved into the heated methanol, and upon cooling, the wax had
precipitated out of solution. When the vial was turned upside down, a gentle tap was required
to dislodge the particles. The rating was 2. This example demonstrates the importance of .
maiﬁtaining the temperature of the transportable product so that a methanol/wax transportable

product is not heated above 50°C.
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vial, thus denonstrating that this transportable

product woul d remain punpable. The ratingwas 1. This
wEx@pbesi | | ustrates the i nportance of the conpOBUS$10051033780

of the liquid. As illustrated, methanol is less likely

to dissolve the wax partiglg thus, fornms a nore

stabl e transportable pr odﬁljl?eg%gar ed to transportable

pr oduc Smbdypf 6-8ilvieshiBedti desin bipated ddetbandl-gMatdr Mixture.

Met hanol , water and m xtures thereof should form

stabl e transportabl e products even when the particle

Si e kY18 bonP FRArhple FORvak PRSE Inl AHvER at $47€ AN ldhg| Md then

si ze should be < 2%%thr ou%h 140 mesh, preferably < .
cooled % romaerherzge. npstontrash te Eparasle d ahyg methpool/ wateomgHwg was still

e300 B AR PR 8t P BBty e
dowMBhOABD | TRéAb@g Wht. UTKSs Bk ghile eapistafedteit hasidnobRdtdr Wixtures
rans of water were added to 10 grans of 6-8 nesh size

mayReupisrred o v segthanakif the Tanspatabiapraducg val heeypased toynigmperature
%da&ed to stand for 7 weeks at 2Q0C. At which point
e vial was turned upside down, and the transportable
product inmediately slid down the vial, thus
denonstrating that this transportabl e product woul d
remai n punpabl e. The rat iﬁiﬁmg‘s—. Thi s exanpl e
11 us & BRI SABOR Stloill 8¢ CORRASAL Ve, Difxhile
quuig&g%§§f¥§ld%& pa§ticﬁg sﬂzg. Wt h et hanol - wat er
m xtures smaller wax particles can be transported, and

thus, ma e preferabl.e to hydrocaybonaceou i qui d

or duEa of RePOTRTe PRHSES MR B LA A S e o
acid ddnBené8R 3o D BR8P IS) RANY beinkd FHULSBT & padtfeles in an 8 dram

met hanol With a cl osed-cup flash point | ess than 60C

vialEXhaplaé allotvesk talstand a2 @1C for 8 weslshanddhen evabusntgdrin teegtedlity test as
t hangl The,.sanple from Exanple 11 was placed in an
&ﬂgﬁgﬁl Ex%ﬁg&7for 1 day, and then cooled to room
tenperature. The nethanol was no | onger clear,
i ndi cating that sone of the Fisher Tropsch wax had
di ssol ved into the heated Fltldhol , and upon cool i ng,
the wax had precipitated out of solution. Wen the
vial was turned upside down, a gentle tap was required
to di s| vdgepdrieleizd | cl es. The Raéing agtenssvedks Ih26°C
exanpl B GeARATE kAt 8% hig | npofbance of .. mai ntai nipg
the te _%%g%ﬂQg4qugqﬂmaransp atabie product so that a
nmet han fﬂvﬁniesh:gfﬂ?&yhrﬁn%c proguct s not—heatedabpve

500C. Exand! 5
8.3'"Wt% 30-48 mesh in 6-7 mesh | 5

abo

-

These results demonstrate that stable mixtures of wax in condensate can be prepared
provided that the amount of fine particles is not excessive. The last experiment is important.
In the last experiment, 8.3 wt % of fine wax with a mesh size of 30-48 was added to a 6-7
mesh wax and the mixture was stable at 20°C for 5 weeks. Additional fine material would
not likely produce a stable mixture. Accordingly, the limit of the wax size for a transportable
product comprising condensate as the liquid, can be established as less than or equal to 10 wt.
% material smaller than 8 mesh (1.2 mm), preferably less than or equal to 10 wt % material

smaller than 7 mesh (2.8 mm).
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Stability of 6-8 Mesh Particles in Heated

Met h

w@bk@emshe8h an oven at 500C for 1 day,

tor
met h
vi al

prod

anol - Water M xture.

oom t enper at ure hi

anol /water m xture was still c

| ear,

t he

The sanple from Exanple 12 was

and t henP€DUF®A5/033780
contrast to Exanple 13,
and when the -

was turned upside down the transportabl e product
i medi ately slid down thEJLilIalE.__The rating was 1. This

be. pERa AL GG LA b SR

uct will

AP pRdlt SaBu

be exposed to a tenperature above 500C

Exanpl e 16 I npact of Wax Particle Size on Stabilit
Cofive hghaicentvase dilsdearived framstEpthes T tﬁrpsrhr WA pisF Rrepased.

lubngﬁgg%fozls%%lgg%gagf 810%%&% \I? r& I10%‘9 Eét

belo®f the FT wax particles in an 8 dram vi al .
all owed to stand at 200C for 5 weeks and then
eval uated in the stability test as described in

Exanple 7. Table I X These

of

These

g‘f é&ge)%? c?%gﬁlge(rg are. shown

The vi al

ts denonstrate that

stable m xtures of wax in condensate can be prepared
provi ded t haProbbitienobEistheoTrdpstieDpavdd BdseOilss not
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rvastosivwput toorat | i kely produce
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Sige for
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0wt 04 g
B2/BBmm

terial
828 /847

i d NblEtul ar Wi ght on Transpo

r 86301 892Pr

p8fch 881

i 11 ty0Two | ubricant base oils

ders ved f

I 906

her7olrapsch wax were prepared.

dIzes7l u

93 1CR9H2

Ol §5/ gy ¢ 1soparaffmc wih ve

979 OMoBe

G10PRM

ent-

Pr U[JEI tTesare showr below.

dpl e

X

Transportable products were prepared consisting of 3 grams of lubricant base oil and

3 grams of wax particles prepared from Experiment 6. These transportable products were

evaluated in the transportable product stability test at 5 weeks at 20°C. Results are shown in

Table XI.

Table X1

Transportable Product Stability for Wax Particles in Lubricant Base Oil

Base Oil B

Wax Particle Size Base Oil A
6-7 mesh (2.8t0 3.4mm) |5 4
8-14 mesh (1.4t0 2.4 mm) | 6 6

These results on 6-7 mesh particles are significantly poorer than those from

Experiment 17 (rating of 2 versus a rating of 4 to 5) illustrating the importance of using low
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Properties of Fischer-Tropsch Derived Base Qs
Transportabl e products were prepared consisting of 3
w@r@a®3@83 | ubri cant base oil and 3 grams of WaRCT/US2005/033780
particles prepared from Experinent 6. These
ol B Bl Db LR T WL A b pdoct, Accordingly,
prefe2dbDy thesMthmlslmﬁMyﬁmcafhbﬂmeous lifmid shoXld be < 600, more

Transpaortabl e Product .S lit Particles in
prefepahyby <§§Ht and£Ygn gofe Wﬁ@ﬁ%ﬁl %tﬁ’fa%/% (nga”\ég%orres h particles
are significantly poorer than those fromExperinent 17

(rating of 2 versus arating of 4 to 5) illustrating
t he i nportance of using Eﬁmnmméﬁular meight

hydr ocar b ou able
product . %&ﬁ%ﬁ Eé ﬂlﬂﬂ?szlféé?e {)}Pa? g@%ﬁag}o wei ght
of a hydrocarbonaceous |iquid should be < 600, nore
preferably < 300, and even nore preferably between 100

and szople E3ar #e mesh SgeBisrharyt r@WSCEN@P(IP vaire propased
acco@ ’ﬁ,(])ct &R olcgdu %Eescﬁgéd alntﬁgﬁqgie%v\eoér)%eg gr LK ar e H%Z)Egv?ag Zi&ded to1l

grand ¢f 3016 4p rrﬁ’é?sﬁ @i:té & 1sdE§rCT Topsetl wax gaxtiviglie aﬁ 4 done V@ﬂ,aand@fllowed to
nmet hanol was added to 1 gramof 30.to 40 nmesh siz

stand05 & egek T aicdIS & h At henoiittdn &gne; theyipl vag furned, vRaide daven, and the
trans?l)ll‘t@o%?ﬁjhﬁctsi Qhaft SRl E{%ﬁm% 1, g& dé%tlon\é‘gbt‘fr% MRl 10

€ Vi a ur ne psi
transpoats @ prodadtl veod fmhm:rt pumnpabdi. sfted ratisg wds tlobhistehamyleal |

t hus denonstra at this transpartabl e produc .
domggSHiniss RBhRERGEHPABIALE TR Sa6 PGP ARG c e tsog e ppine o
transg Shiodh&s tﬂah&tsta%uémhéﬂ 158kl iR b theTRB Sinfsrdrs

artlc es can be used in formng a transportable

transppahie pduttacomprigigmphpdraparponaeedvadighidi s used as t he
liquid conpared to transportabl e products conprising a
hydr ocar bonaceous |iquid. Wile the present invention
hagyiiReRe ﬁ@%& irRB6kioN HaB bE&H @JEred with BR26kItE specific
enbodi nen this application is intended to cover
embodinsatsy/this apphcattlha n@@tﬁnémtowmgtth@&maaﬁ@s ¢Haagesaag splestitutions

€ or.di nar, inath widh
at RER e Ay OF PP br ol B oo Dol bRl poiic ant
scop€ bth¥mp¥¥iiEd tRikd. Al MED IS 1. A transportabl e product
conpri si ng: '
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a) 90 to 20 wei ght % of a hydrocarbonaceous liquid
having a true vapor pressure of <14.7 psia when
wore@sis@sd at 20C, wherein the hydrocar bonaceouBCT/Us2e0#033780
conprises >75 weight % of a liquid selected fromthe
CORpESkng of naphtha, heavy oil, distillate,
WH Eg[rgﬁ:}ént %slse' oil, and m xtures thereof; and b) 10 to
80 wei ght % of wax particles, wherein the wax
particl es ri.se >90 wei ght % of wax particles
Lo alAgfé‘i'“SP‘i’féa%’?‘;Z?r&’dﬂ%CO@Pnﬁiﬁ% product of claim1, wherein

they waxopad 20 Gefht & &F SRR BEnideoR idi8d BRAHP a true vapor pressure
consi sting of Fi'scher-Tropsch derived wax particles,

pet r ol eofr=dér7 psedwhwenmemnied et 20°C, atdresothsihydiocanhgnaceous liquid

thereof. 3. .Th oduct, of. ¢l aim ereh,n the wax ..
bart | o s i naRie e ey AT IS gt R sting of
4. The ppsHEChely &l alsMidte, MbEdAE Past BE, dddenBmaes Mlledf; and
product has a passing stability rating when neasured

at bp00C1P & 8& wirkebk %o ofsyaxmretigeso thieteinghie glagipgiticles comprise =90
wherein_the.transportabl e pr %Hprises 30 to 80

wei ght %eég%t@%P%gﬁ?%r@gg%xapgg?%g{)r oduct of claim1,
wherei n the hydrocarbonaceous liquid has a true vapor
pressure of 9 psia when neasured, at 20C. 7. The

2. pr Jhaerodyet of céefim by, whpran Bie W eTtiease salerderbiens dae group

li qui . b Nt , rod :
ot SRR Ch A B a8 7o s eV GRS it parcis
aciadd owibati@fs théee®. ng KOH g. 9. The product of claim

1, wherein the hydrocarbonaceous |iquid has an acid
nunber of <0.5 ngKOH g.10. The product of claim 1,

3, Wheig iﬁgocfuia\.eofhﬂﬁfnoﬁ HRAAERWE JahifiidsdrdBRcRerSHbpdéh derivéd wax
content of <100 ppm.  11. The product of claim1l,

wheedictest he hydr ocar bonaceous |iquid has a sul fur
content of | Qopm 12. The product of claim1, wherein
at | east a portion of the hydrocarbonaceous liquid is

4, @ The product of claim 1, wherein the transportable product has a passing stability

rating when measured at 20°C for 5 weeks.

5. The product of claim 1, wherein the transpdrtable product comprises 30 to 80 weight

% of wax particles.

6. The product of claim 1, wherein the hydrocarbonaceous liquid has a true vapor

pressure of <9 psia when measured at 20°C.

7. The product of claim 1, wherein the hydrocarbonaceous liquid has a flash point of =
60°C.

8. The product of claim 1, wherein the hydrocarbonaceous liquid has an acid number of
<1.5 mg KOH/g.

9. The product of claim 1, wherein the hydrocarbonaceous liquid has an acid number of
<0.5 mg KOH/g.
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Fi scher Tropsch derived hydrocarbonaceous |iquid. 13.
The product of claim1, wherein the hydrocarbonaceous

WO p@paioshe8s napht ha. 14. The product of cl ai m 1BCT/US2005/033780

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

wherein the naphtha is selected fromthe group
consi sting of petroleum derived napht ha,
Fi scher-Tropsch derived naphtha, and m xtures thereof
15Thdpredmt of dleim df whérainthd Kydrodaebaiapecul diqnidgies hauifer content of
Flscagr Tropsch derived naphtha. 16. The product of
PPMwher ei n t he hydrocarbonaceous |iquid further
conprises alcohol. 17. The product of claim 16,
wherein the al cohol is selected fromthe group
cofibé poilng oftlaimtlhwherein the hydotarbqnappsas diquid has a sulfur content of
I SO- @rogenol, but anol , t-butanol, and m xtures
t he"déP™ 18. The product of claim 1, wherein the
hydrocarbonaceous liquid has an average nol ecul ar
meiggt of < 500 grams/nole. 19. The product of claim
pméuﬁ of keimdx wharetn ¥ least ap@tianal the hydipsarbgerceays liquid is a
20 The - the wax particles
coﬁﬁ?ﬁlﬁg gﬁlﬁgm‘%ﬁi h%@?do?} \%\’giceé\%relﬁ(ﬁé?es | arger than 2.8
mm 2 1. The product of claim1l1, wherein the wax
particles are in the form pheres, m spher
£ | The grodu! o falurgHnhsremshe 3%@9%9@%@%%3@&{ naphitha.
mul til obe extrudates, and m xtures thereof.22. A
method of transporting wax conprising: a) formng wax
pamhe pfoelacmafmmmsmngyhe@ﬁl the hgththais eflestek frpairthe gfoap consisting of

waR AT Spes ngP ey P BB Gt et PO aﬂgmlﬁ%mgr%ﬁerwf

true vapor pressure of <14.7 psia when neasured at

20C, wherein the hydrocarbonaceous |iquid conprises

>7 T hepiaglitt Sheldimal 4, ivaricth the hephtleds Fisshert Frepgpholgpived naphtha.
consi sting of naphtha, heavy oil, distillate,

| ubricant base oil, and m xtures thereof, to forma

t r Mg peIdueid 143l e e hiySiobgb&thcbOusdQquiefigihtr comprises
%hydr ocar bonaceous liquid and 10 to 80 wei ght % wax
paraidobdles; c) transporting the transportabl e product;
and d) separating the wax particles fromthe

hydr ocar bonaceous |i qui d.

The product of claim 16, wherein the alcohol is selected from the group consisting of

methanol, ethanol, propanol, iso-propanol, butanol, t-butanol, and mixtures thereof.

The product of claim 1, wherem the hydrocarbonaceous liquid has an average

molecular weight of < 500 grams/mole
The product of claim 1, wherein the wax particles are smaller than 50 mm.

The product of claim 19, wherein the wax particles comprise =90 weight % of wax

particles larger than 2.8 mm.

The product of claim 1, wherein the wax particles are in the form of spheres, semi-
spheres, flat disks, doughnuts, cylindrical extrudates, multilobe extrudates, and

mixtures thereof.
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23. The nethod of claim 22, wherein the paraffmc wax
is derived froma Fischer- Tropsch process. 24. The

woredokhoshesd cl ai m 22, wherein the transportabl ePEr/Us200$/033780

22.

23.

25.

26.

27.

28.

29.

has a passing stability rating when nmeasured at 20C

for 5 weeks. 25. The nethod of claim 22, wherein the
transportabl e product conprises 30 to 80 wei ght % wax
pawtmeﬂleéofﬁﬁlspmagwwmdlpﬁﬁmgl aim 22, wherein the

ocar.bonaceous UI as_an,aver

et GPREEG0Y BraRE hepating SoTNEiARF SRV B iR fyreer than
22 \AheQeulﬁmtmna)pafa@ﬁ@t;mBagceous I|qU| d has a flash
poi nt of > 60Q0C. 28. The nethod of claim 22, wherein
t hé) hy dedding Bsrwauiclss 1@ hydrsarbapacsepsligiidBayng f true vapor
<1.5 o wein the
hydr oggpgonacgg%?{]ly%% ‘gﬁ#}ﬂ&gggeg%l %0 ?u%n%lg]fe\{% <0.5
mgKOH g hg@ocarbenasesusdiduif contpaises 275 watpht &4 of 4 hl@,ud selected from
hydrocarbonaceous Iqu|d has a sul f

ur, ¢ t
opm 31 ToTAIN RISHRG PLEPH i DBVY AHeHEH IS Fibricant basE ol and

hydr oca ) ioht
LSRRGSR W oo PO 0 20 i

por t i on %hydrbarbmﬂcmmlqumamdd()go B0 guaight Pewebe parvielts;

froma Fischer T sch cess. 33.. The nethod of

cI & m Ziran@mgpgt rﬁ’éSpﬂgﬁ&ﬁSE%ﬂdBStné‘ldeous liquidis

F&zt ha.ge3datinkBe Wok PAGCRE fhAhEhPdochbSHBbdustifi@id.
nap

tha i's sel'ected fromthe group consisting o
pet rol eum deri ved napht ha, Fischer-Tropsch derived

eSS BR Bbagfle b R B ] Bl
conpg}lbsggﬁr@@gsohol 36. The nethod of claim 35, wherein

t he is nmethanol and is derived froma nethanol
synt hesi s process. 37. The nethod of claim22, wherein

t hel“he HethSH tfl cﬁ r%slf (x%exsemhle ?Jan&p%@tgblg %rcmﬁbt has a passing stability

rating when measured at 20°C for 5 weeks.

The method of claim 22, wherein the transportable product compﬁses 30 to 80 weight

% wax particles.

The method of claim 22, wherein the hydrocarbonaceous liquid has an average

molecular weight of < 500 grams/mole.

The method of claim 22, wherein the hydrocarbonaceous liquid has a flash point of =

60°C.

The method of claim 22, wherein the hydrocarbonaceous liquid has an acid number of

<1.5 mg KOH/g.

The method of claim 22, wherein the hydrocarbonaceous liquid has an acid number of

<0.5 mg KOH/g.
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38. The nethod of claim 37, wherein the wax particles
conprise >90 wei ght % of wax particles larger than 2.8

worm068%3%683The nmet hod of claim 22, further conprPGI/NR005/033780

30.

31.

32.

33.

34.

35.

mai ntai ni ng the transportable product at a tenperature

of 15205048t cﬁ%ﬁ?zﬂ%ﬂ&%{n @ffe 15}dad A dAacdobis lih@H has a sulfur content of
conprising maintaining the mxture at a t enperature

beteepphO0 to 3C0C. 4 1. The nmet hod of claim 39,

further conprising varying the tenperature by < 20Q0C

42. The nethod of claim 39, further conprising varying

t hepd 8RREHJF Hiafn BY, whet8lQ Chedisydrddashoneidoaslligihid bagb suldit,content of

wherein the wax particles are formed from nolten wax

by <dOmppthod sel ected formthe group consisting of

cooling in liquid, cooling in gas, casting, nolding,

extrudi ng, spheroidizing, and conbi nations thereof.

44Thd hetva i erie D2 ohigdrein 2R leasthyoeiion éfitee Wpdrogabdriact@s liquid is

are forned froma mxture of nolten wax and snal |

sof¢riveddsony a Fiscldr dgopsgABFEE- t he smal | sol i d wax

particles are snmaller than the forned wax particles.

45. The net hod of claim 22, wherein the wax particles

ar g'hs epfiodtofdlaim am wheeinythe bydrooaaesus ligigus dafgiyhea

met hod conprising: i) injecting the transportable

product into nmolten.wax, wherein the transportable »

Pr gy ?ﬁetﬂqzl a?mt?)g NPRERIULE nBFhitTa0 Gel¥h8N frb (RE ERAlp @BAkisting of

wherein t en’wax Is maintained at a tenperature

gr eatrelourh kiarivainapttha) Fischet-Reopsel dérivgd pophitha,end pHstugggihereof.

particles; ii) recovering vaporized liquid; and iii)

recovering at |least a portion of the mol ten wax. 46.

Th @g@%éﬁ% el ASreinie hpdBcdrbnatéanriald fakther comprises |

product is at a tenperature of between about 10 to 30C

~ wheivohol. ect ed. 47. The nethod of claim 22, wherein the

36.

37.

38.

39.

40.

41.

42.

hydr ocar bonaceous |iquid further conprises water. 48.
The nethod of claim47, wherein the wax particles are

sepaeah&tbd 6fURilBS, Wefarhs b&ﬁhﬂ&@ﬂﬁtﬂan@iwnd ibyerived from a
met hod conpri si ng:
methanol synthesis process.

The method of claim 22, wherein the wax particles are smaller than 50 mm.

The method of claim 37, wherein the wax particles comprise =90 weight % of wax

particles larger than 2.8 mm.

The method of claim 22, further comprising maintaining the transportable product at a

temperature of <50°C.

The method of claim 22, further comprising maintaining the mixture at a temperature

between 10 to 30°C.
The method of claim 39, further comprising varying the temperature by < 20°C.

The method of claim 39, further comprising varying the temperature by < 10°C.
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1) injecting the transportable product into nolten wax
in a vessel, wherein the transportable product is at a

wao eovpes@siir e of <50C when injected and wher ei NnPET/ESH05/€33780

43.

44.

45.

46.

47.

48.

and tenperature in the vessel are maintained such that

the nolten wax remains in a nolten state and the water

is at least partially in aliquid state; ii

r eGhy sxethog of alpimn 22,evhdréigthaway parjiclseprarfomiafiem maiggtwax by a

a portion of .the ter in the liquid state.fromthe
oo aaeied A R Bp i eat ot diafid FRIRR ees
t heasiRb trRSldi@XextdhQingAsgRRldi@sing] adiBdehibnatiohs BRfEROr t abl e
Fi scher-Tropsch derived product conprising: a)

perform ng a Fischer-Tropsch synthesis to provide a

product .st.ream c risSil. . L al f.ini

el PSR CT CBY Pol A A v Bk PRHERL b e e B satifre of
submiten tvarhy sl eflid waxCpataoled) dBtedd theGnafleblid mgx pasticles are
particles conprising >90 weight % of wax particles

| asgallertirpmrihe fomgdinRK pAticks- subst antial |y paraffinic

wax; and d) adding the wax particles to a

hydr ocar bonaceous |iquid having a true vapor pressure

of Thd hethadsifalanhen, whasinrthelwak p2GOIEs astsepahted titve the

hydr ocar bonaceous |jquid conprises >75 weight % of a

| i Gudrgeabpracey 1W@rﬁﬁ%@eé’PgEBmE’8ﬁ§$:sti ng of naphtha,
heavy oiy, di§td; ' &A0b ' wherein the

mi xt ur e?' t he?@%#l%éﬁ)&%aé{sﬁn%dbt rang%g??%gildéteg?%gh‘ct R
conpri si ng 9€anspo@sblewpiaghtt iBht/aiteowarabun af s603C mhguinjected and

d 10 to 80 weight 9 ticles,. 50, Th f h f
ol ai m 49, whEE PR HROG A PSP ERaes prefyr thn or
rating when gpasw @d ndltim{eihtdf e WoeKaticled;. The

met hod of claim 49, wherein the transportable product
conpri sé3 30recov@mamsipghzedlignd;gadti cl es. 52. The
nmet hod of, claim 49, wherein t.h ro aceous
liquid AR al€qrFgie %6???%%?0%?§P€%1g nfdtéch glqum. 53.
The nmethod of claim49, wherein at |east a portion of

t he hydrocarbonaceous liquid is i
The method of claim 45, wherein the transportable product is at a temperature of

between about 10 to BO?C when injected.

The method of claim 22, wherein the hydrocarbonaceous liquid further compﬁses

water.

The method of claim 47, wherein the wax particles are separated from the
hydrocarbonaceous liquid by a method comprising:

i) injecting the tfansportable product into molten wax in a vessel,
wherein the transportable product is at a temperature of <50°C when
injected and wherein pressure and temperature in the vessel are
maintained such that the molten wax remains in a molten state and the
water is at least partially in a liquid state;

ii) recovering vaporized liquid;

1ii) separating at least a portion of the water in the liquid state from the

molten wax; and
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derived froma Fischer Tropsch process. 54. The net hod
of claim49, wherein the hydrocarbonaceous liquid is

woaphok@s3 55. The net hod of cl ai m49, wherei n PEEUS2005/033780

49.

50.

51.

52.

53.

54.

55.

56.

naphtha is selected fromthe group consisting of

pet r ol eym derdcyediDape, pdrlisFhehs FodRs Ghaxder i ved

napht ha, “and m xtures thereof. 56. The nmethod of claim
49, wherein the hydrocarbonaceous |iquid further

e

Syni hesb&f&hﬁﬁgﬁ FiscRE-TrépRhHHtheEs Bfprédiaé MpffiuctdiRegl N
the"wax particles are smaller than 50 nm 59. The
met hod obmptisingrn 5@ stantielleparafiinic wespiodveti cl es conpri se

A bt nodret e ey e oREEk Fisip b rSleal A lutadbell Vi Brpaucr

regpt e Shrhfing Wa pitiorbebmplifias >B06veiet by 6f ex patiales larger than
devel oped site for conversion into sal able finished

pr oduct ;4 mpeiem decsibstaniplyipsratinic Maxcgber ti ng t he

hydg ocar i_nt ; > |

S BEEEE ERE A SO LR oo
a Fi schekessukt 0p 1B, 7pstowelkch medsaredian2090; wheadudie st ream
conprises paraffinic wax and a first hﬁgoc%gon ceous

i quid; hé’ﬁfoﬁ%fbﬂﬁl%ﬁo‘%sﬂgluﬁ%?%wsﬁf? &7 \e1ghh /p Ofg liquid selected from

parti cl i Si i %1 Of . _
| ar ger ?%a%@@)g&ﬁ%ﬂg%l )8f12 " %f g‘%ﬁ% 6%111(213@%5%?&\5 ridaft E oil, and
hydr oc ambituagsetbersof], toofioird aitrenspoatablepoodict comprising 90 to 20 weight

T e ok LM B0 8 5, VERL BSR ©

sel ected fromthe group consisting of dehydration,

decar boxyl ati on, adsorption, hydrotreating, )

hy dfheanetbdd ofiplaimmtd, ehatsimte norigre has aavssingytakility Tagng wen

wax_parti,c t t least a portion of the second

hy&%égfﬂaﬁg@goﬁggﬂealfﬁ-d to forma transportabl e

product conprising 90 to 20 wei ght % hydrocar bonaceous

liquid and 10 to 80 wei ght % wax particl es; ) )
The method of claim 49, wherein the transportable product comprises 30 to 80 weight

% wax particles.

The method of claim 49, wherein the hydrocarbonaceous liquid has a sulfur content of

less than 10 ppm..

The method of claim 49, wherein at least a portion of the hydrocarbonaceous liquid is

derived from a Fischer Tropsch process.
The method of claim 49, wherein the hydrocarbonaceous liquid is naphtha.

The method of claim 49, wherein the naphtha is selected from the group consisting of

petroleum derived naphtha, Fischer-Tropsch derived naphtha, and mixtures thereof.

The method of claim 49, wherein the hydrocarbonaceous liquid further comprises

alcohol.
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f) maintaining the transportable product at a
tenperature of <50C, , g) transporting the

w0 eanspws3 abl e product to the devel oped site; PQT/US2005/033780

57.

58.

59.

60.

61.

unl oadi ng the transportable product at the devel oped
site; and i) converting the transportabl e product into

sal abl e finished products. 61. The nethod of claim 60,

fu ﬂihlqemethqsiﬁfrql@mr%, yhpeiathe algohdlds methasplontdapiierived from a

pr odyct he..devel oped site to provide a recovered
hyd?%@%pgéngggg%gx%ﬁﬁuid and a recoveredparaffm c wax

and converting the recovered hydrocarbonaceous liquid

and the recovered paraffinic wax into sal able finished

pr ddgarathodsaf claamid: Wharefrothe e patsistasiarrysmgaller than 50 mm.
transportabl e product including at |east one first

renote site and at | east one second devel oped site
CcomMpkinsdtingt ofalaimesSeivhierein the wax genieleapeshpssd e90Reight % of wax
transportabl e pr guct, whi ch is produced at one or a
pI@PﬁW*F§m8@*P@h§ &%t es by a nethod conprising: i)
formng wax particles conprising >90 wei ght % of wax
particle larger than 2.4 mmfroma paraffinic wax; and

i i )A agthod @f thvevewing oardrocatteaadeounadegtcht acanbdiesie @no products that
l'iquid,havin true vapar pressure of <14 7 psja when

o AL L SEEe 19 9 BV gREA SR I SEn YRR B4 b0Fle BBisaed g, the
ConpbdesESonmpiRingei ght % of a liquid selected fromthe

group consisting of naphtha, heavy oil, distillate,

| ulg i casontraies b hydrapetbenaceansasset inée sofzas;t o f orm a
transportabl e praoduct c rising 90.to 20 [ ght .
onyir 00 SPDATOREHIES 1 BURGT 2hGe 164 T 2 REY Gt Sty @ Fischer-
parti cl ggopseh @rdepssihedii thepiodectistrais RempARsHaRIrBfidGlax and a
63. The nethod of claim 62, further conprising the

step of fBEhydwcahgnaceeusiigvidbarticl es fromthe |iquid.

64. . The . f [ further ,conprisin € . 1.0

ot shor (OB heitanhfoMal dpro sl R RS0 et 0 of
sal abl e Waxipagtivdst Ippaditiet 8.4 mm;

d) converting the first hydrocarbonaceous liquid into a second
hydrocarbonaceous liquid, having a true vapor pressure of <14.7 psia when
measured at 20°C by a process selected from the group consisting of
dehydration, decarboxylation, adsorption, hydrotreating, hydrocracking, and
combinations thereof;

e) adding the wax particles to at least a portion of the second hydrocarbonaceous
liquid to form a transportable product comprising 90 to 20'weight %
hydrocarbonaceous liquid and 10 to 80 weight % wax particles;

) maintaining the transportable product at a temperature of <50°C;

g) transporting the transportable product to the developed site;

h) unloading the transportable product at the developed site; and

1) converting the transportable product into salable finished products.

The method of qlaim 60, further comprising separating the transportable product at

the developed sitg to provide a recovered hydrocarbonaceous liquid and a recovered
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62.

63.

64.

paraffinic wax and converting the recovered hydrocarbonaceous liquid and the

recovered paraffinic wax into salable finished products.

A method for transporting a transportable product including at least one first remote
site and at least one second developed site comprising:
a) recelving at a developed site the transportable product, which is produced at
one or a plurality of remote sites by a method comprising:
i) forming wax particles comprising =90 weight % of wax particle larger
than 2.4 mm from a paraffinic wax; and
i) adding the wax particles to a hydrocarbonaceous liquid having a true
vapor pressure of <14.7 psia when measured at 20°C, wherein the
hydrocarbopaceous liquid comprises =75 weight % of a liquid
selected from the group consisting of naphtha, heavy oil, distillate,
lubricant base oil, and mixtures thereof, to form a transportable
product comprising 90 to 20 weight % hydrocarbonaceous liquid and
10 to 80 weight % wax particles; and |
b) unloading the transportable product.

The method of claim 62, further comprising the step of separating the wax particles
from the liquid.

The method of claim 63, further comprising the step of converting at least a portion of

the wax into salable finished products.
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