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FI SCHER- TROPSCH WAX COWMPCSI TI ON AND METHOD OF

TRANSPORT Field of the Invention The present invention
WO edoaasse o procedures and materials useful foPCT/82005/033647

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
FISCHERtTROPSCH W AX GQOMPOSIYIONAND MEBTHOD OF FTRANSPORT

| ocations. Crude oil is a mxture of hydrocarbonaceous

conpounds when it cones out of the ground. Typi cal

maxi mum t enper at ur epiefdf the My&akiognal crude carriers
are 140F (60C). Waxy crude oiTs nust be shipped in

Shhe praabityneqtiompreiatesdo nrpeediagsrand nwtextals usatvé faathar esmgscial

to.around OF (71C). Sl ack .waxes fr I
eansp G PPy BT S e spuref L EhEB LR e ompe
upgradedlin® fillke@prédudise at el evated. tenperatures in

specialty chem cal tankers. Waxy crude oils and sl ack
waxes that can be shipped in these specially equipped

carriers or specig!ckg 05 gg%@gﬁegg‘,’gnggg?i cally required
to have pour poin ow t he shi ppi ng
t@infeldattertgpic8hi fopndin remutddoeitions. abiohdva ésa witthrepdur

poi nts at |east 10F bel ow t he nper at.ure of . shi.ppin
hydrocagpopareous,eRmpaungs WheN 1h pYBes P%@F ggpund, dapieat Wﬂ%lgﬁ%?

temperRfuPds L Sorf e RARHEBd OfarRErS hRCIUO AN (REE). NPlax 7 Brud¥ 68 fiulbe
anmount of solid wax form ng during the voya

e. Wile
shipped omspesially dquippedocamdearmians afrteimpeta@asiupgo amu@gd pad (71°C).

- formation of an.excessive appunt of soli requlres
stack Yo RGN B0 PaRRN by ey atBbe ML £
moltenl§ifte HEQeRitedOMpEBrANRkpeelaltghedichl @filters.t Wag$ chudabils and

ship materials at tenperatures at or bel ow 14QQF, is
slack wyxe$ that ean hersbinped i thesespedid RIEPSe CRREET SpFG3 by tankers are

. ayv i ifi r.a: I e
picalfEp e oS bR Bl D) ER SRt SFABRR pporase. Sping
crude Gitd idivadxss ithtpoar i aplaist ¢0Ftbehwartheaempeanturcofiuifpingia the

are preferred because these terials avoid the need

specially, FOHRRAGSATISI GEPRCAELY 18K Rray it BRI AaHeiceiakasagissan
excessﬁ%ha?&ouﬁl%f {oliBRER b inhiRY AWBREKE VoI e O hil dbofiRl sb @ vaix 3R be

s. Materials that are punpable at or near anbient
tolerated datirtg wrisadavg fpmefien ofah atoessive atfoantsdfgalid waamequres a lengthy
r cost of

ol S DR . 5SS B
ship maferiafsta® femperatures 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
ambienf conditions are preferred because these materials avoid the need for heated pipelines.
Similar shipping considerations exist for transporting waxy crude oil in railcars and trucks.
Materials that are pumpable at or near ambient conditions are preferred due to the
significantly lower cost of transport. '

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

natural gas and coal assets to another location for conversion. Many processes, including
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nore conmmercially feasible to convert these resources
into synthesis gas and then into higher nol ecul ar
wowdoghseshydr ocar bons at the renote sites rat hePCt/82005/033647
attenpting to transport the natural gas and coal
Fische@"i’ is&h & tl%@l@téiﬁ(r?elug | By drOdynBRRY 84S O - mdYBARY or coal to
rocess I ncl udi.ngki scher - Trynpsch synt hesis, can be
higher mméetutan veghv hydrosymrtse gi hs pralscts IOtﬁ ﬁlsnlmdrﬁétnESCb rsymiba@lls e

mostlya}ngeﬁ&'rdrolcpgaﬁ ﬁ'ﬁe§§ RI grrrl gl% rllygl] lglggr om paraffo nic wax.

From thY Ffs@l@@ﬂb@@s‘éh pkJaases, aOCQCBéﬁiaﬁn Iﬁﬂudt REeEdhelevidcisgdlid at room
mel ti ng point par affinic wax. Fromthe Fischer-Tr opsch

tempergfusel gen be isglaggl+ Therpradynt sgeapt s¢ammosty whafedipiag hsynsrude.”
8% ¢ plta co‘gg‘att %@9@&8‘&%&% w?%% et??g%ﬁ@!)&&s%id CIQI a%se S ar¢

reami s common syncru

located/\hﬁﬂhlgl@,ﬂl ik dksieabRtts liadit the ambelmdf(pr(&ietﬁﬁg equifenent hhlehe remote
natural gas and_ coal assets are |ocated, are high, it
locations, AeaTiRBDeI iTHFITRIE (0 %@S&%ﬁﬁtsmm%te&é%rl&gommemal

reﬁnerga‘g%ﬁ%?atdu?gt to??@vx&@ﬂﬁgﬁedl QM4 Hdductéiccordingly, it is

e to transport the syncrude to existing
cSinveeit ¢ debirabdd forteanspst Wexy patgieadi argde anddrisshieddropsch products,
sal abl e 8‘?3 ducts s desira
I

. fini.s t
nclucing g [roRaBly S BEL T e oBioUoR A e R o 4 g iegeies, there

have bREP&ETpRs toldrécélapl haﬂ fabRGPSroadies BsiGhis S¥Aoudeen.f r om
renote sites to ?ant commercial refineries, therée

hldabe PhiertriNes: 6@6@9%1 156949eAP8) DPO BB F1526126 | sk BBYHAY disclose

o co{ g1, B EBOSEABL 0 g BT 9,080 o

These @hteats Gsrthed dizelosd tiat a lied produet oEIa?@d&Bér-’l]"xfopﬂSlQ’eactor can be

reacti ons and products prod ed b react|
produced @84 SiHRPEHAM REFPAE AT ta &refdery ﬁarﬁiawftm? a%ﬂsfmg and

upgra(f?{tﬁ & prﬁgfpmmc B8 né gﬁg@;ﬁdm& QdLnRey 8pc

oma rem)t area to nery site for
f "Dlnetrh bavedieemsoatal pp@odchagdevelbpegd gr taahispagyt th@ veaxydtisobery Tropsch

roduct or. produce ded, a efl n
produd; e Seperdl Al leating biner T RAsAIRenEl RbSiRaR LS
Patent!NRRH88I751 tlg'ﬁ) ié@l)ébé d‘_'zb §6C\b‘§<ry'h-§fﬂ%§1%6n§3fr&ﬂl4§é Flséma‘? Tropsch

appr oach to sh Fi'scher-Tropsch products, as

produgts.sUlSo Petgnt No.(J, %% ﬁé@mﬁosmrargp%ag km -chpie, non-veletilst solid

parafflrsclrzvgmdgo )%ogy g% g«%b3o E%]gfe rg?@éléil}e iy {Cngzg egqsf)éeg 8 tcécto a local site.
HoweldrafiaRpérting olldnReneieattpension for@idy 1daingsald whiguigf fatifities
waXx hydrocarbons 1nthe CO 3 range in solid formfrom

and thys, iedipfiltand sXpeasiye] ocal site. Hovvever t r ansport i ng
uﬂ}‘nbtﬂ% {?gpc#égfé: Iﬁ? ﬁé&%@%h {?%{nghgplsé ?ﬁgrude that has

Itres an 'S d|
been paxpdlysipgadedtoaiohedrt sy afabdiiicas hydrombcﬂlsomo iso-paraffins, as

dlSC]Ois:erdalIQipg rI;atte (IJN% %: 5320 Bgd' J e%tglpt I\?cy g%b%%%&d?s% osesatﬁat 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 therefofe, 1s 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-paraffins, as disclosed in U S
weadoenseebd. 5, 292,989. U. S. Patent No. 5,292, 98O1/US2005/033647

di scl oses that to achi eve a punpabl e product, the

FiléﬁhléatenTMps@hlm and 6,29d086idietbst aansportiigta mmme of Fischer-

afflnsto ataffins. .
Trops St TR bRV tepupadiatis” a5 RES cirelrt e 6287 fshe Fihea
Tropsah warhé gahulb@ARRS ﬁhé‘l@/%w@éﬂjﬂa{ﬁ%@ hed QER mik&l WRR GaptiiSd 1;135 colloxd
transportabl e. However, this upgrading nmay require

mill. éérfgwcusé@,u t® ﬁrqwdefaamrmnableenlxtm pcambiens tempanisia @heamxture can

conteft 3 byl 143 23R & bofeE Tabifeh 8RS ORI BomiaBhi o 10
weighﬁ%Fmbl@arOFrolFsicﬁ oher HoWeogs sinceny rith dfivedxtteni Ehwlyd@@@ﬂhﬁ@
In U S Patent No. 6,294,076, the Fischer-

Prod“?F@fge@r? Fissher-2 TopselhRIaesa & gredter thimad yewht/‘f/«d s snpaRash cannot
trans;ﬁ)?tdalf 5¥ahe FlsXRA. 460sBh QAR RoRRhE E?rﬁ‘otg 2008 WU ISngﬁgnt No.

di scl osed, to provide a punpable m xture at a
6,313t3¢dpeslatry usﬁonnhbfrmnxmumrsohdunecbmmavax fartoriesadnd dighter liquid

% Fi r-Tro eferabl . .from about
paratiip SOy e SRTRREL HEMOTHE AL TS ARS8 aRAes make
up abbiitSs o099 b9fvollie fahd gy, hydr ocar bons produced from a

Fi scher-Tropsch process 1s greater than 25 weight "%

t iﬁcgoalmﬁlb@éfﬁm@ﬁ mrethods ohheppettingwaxythydieearbons in a pumpable

form X en?erdl\l-g{ Sgi%gieg\l\g% _{ esg mefho?]F‘ {r/)reorxrlgcfeefgll; ﬁéﬁ%#x&%mn ol} the waxy

hydrogmbonsial a maipalesotn oitheat rB@iting bmnﬁnauﬂ) dradihg facllitﬁ:bll without
par af fi ni ¢ conpounds. As di scl osed, provi de

corrogp%gﬂ 18e fppsppfatiqnRuigIeng Wuwﬂvmg&e PR IOE h@pﬁgecb‘gwpogatlon
equlp t?’gng/ 4% a\égt]ggg %restsﬂl% MAHESVer, 1?‘%%5196%&1%8&3{}165(3 methods allow

Fretent et transporting waxy rocarbons
for tralspmqmbloé afpordurtgha cdeinsgtkatdrtthans3 Odeaghitébd de_&mydﬂmea;rbons.
nmet hods provide for transportation of the waxy
hydrocarbons in a punpable formw thout requiring

expensi ve upgradi nSuﬁf’i‘ﬁﬂy‘o‘f‘tﬁé}nv\éﬁﬁ&QUt corrosion to
the transportati on~equi pien W Thout requiring the
udehastbepredisenyeted dhws peraffatic waxescan ;!;rmanSpoan@ effictdntly by forming

the TS FBE B ESPHIDer oP AT st ORI LSt Blices cambe

transpdi@t a@@lt}taasmaalge pafdact dohamiddthestag Hart i ssanyl a hq}LJud The stability
hydr ocar bons.. Summary_ of the Invention It has been

of trapipoEable PERAUEHAMATHAIAEG Prensuiipk Biat e amernt ofayaxRarticdes are not
100 srﬁgﬁ %n’l:d ﬁ%@tah%xf.ﬁyoffsﬁﬁw lﬁ)ﬁﬂl%legqsr tek&l Gydax into wax
particles. e af I'C

par orfied I fito wax
pdn bhe braBodiment) thetpraestiovdnedn adatas toraathspportabld 1ﬁoduct The

trans;gc{rr%gfefgtr? %ch?rhgrgsgg 96 Poe20\l\v@ég Y tolf %lh?llsndacrc])rdnp%sfnlgqglo we1g t %
water and having a pH of > 5 and a true vapor pressure of <14.7 psia when measured at 20°C
and 10 to 80 weight % of wax pérticle.s. The wax particles comprise =75 weight % of wax
particles larger than 0.1 mm.

In another embodiment, the present invention relates to a method of transporting wax.
The method comprises forming wax particles comprising =75 weight % of wax particles
larger than 0.1 mm from a paraffinic wax. The wax particles are added to a liquid comprising

=50 weight % water and having a pH of > 5 and a true vapor pressure of <14.7 psia when
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of transportable product is maintained by ensuring

that the anmount of wax particles are not too small and
wo b@casmeant of small wax particles is not exceBSI/US200$/083647

one enbodi nent, the present invention relates to a

meastire@ B8P ﬁbﬁoﬁn@ﬁﬁﬂ%ﬂ bl Bﬂ@d fef %Pﬁ;ﬁ% f tos, ligni
conprises 90 to 20 vveiagﬁt %uof ali (ﬁq&tﬁa%j ‘?%‘?@?ﬁn@ hgglg and
10 to g@iwgrght 85 wax eertiglest Hbe/irangpertablé mbduct bs wmadpartdd: (Rhewapaparticles

<14. 7 psia when neasured at 20C and 10 to
are s@%&m&gtﬁﬁ? 9{%hoql:‘]:“dv'ws\x particles. The wax particles

c dmyeti another Embedigbiit, fe@rest@inRatibh 6d128s 1ol ©ethod BAMaking a
lcggra ot her enbodi nent, the present invention

0.1 :
transgo&aglg]gés roRsqyfisg vesd produgis g be ety darpIITespenothiog a Fischer-

; . o R L aht
oD bt R ity B S SR Rl Ty PorkfEof oo
produgtr Bfef suhjtentigdly patbfiiniomxx paisdlael énathe pastiletsttcamd Wax particles

commph 14 SR P 30 ke P L A
substtiaNyBasHTRwak. 2AGvat Qarti%mx@_ahaéfl%gggﬁﬁl’cgéo?no&gsgﬁgl%o weight

., . conpr| sing 90 to 20 weight % liquid
% wajgsagthhavgpgva RHE Pt S aidemstrueTtagor prasssyeovtt sbd. @ pgin odhen imeasured at

20 3R e ISRl PSE S S T SERPL L LR o

weiglit 9% ek particlee] at es t o a net hod of naking a
transpqrtabl e Fi scher-Tropsch derived product. The
et A Serthes ppppdiment ernseseniigventipn selples to ameihed lof converting a

substanti a nic
for cogubrsionmitb ablolle fimished prodoctweakhd rotasobanpiset comettig the
product stream, WAx partjcles conprising >75 wei ght %
hydrofprogRaceqyis 455 U SYget ot (R POTUEI G BREETIRBORHBRPY 2
Fisch&rTBropstngiracess @ dryvib@pahfinltl $aVréduct ARd YR %qRABLS Lfdaf® The wax
' are added to a liquid conprising >50 MEIg%t % wat er
is formpadi inta Witk gariclsbicarhpisifie 278 weight e wap partpledagerthad 0.1 mm.
<l4.7..psia.when neasured at C,to forma .

Actef 4 pdBF b G alR a6 el g ues e ebe gy prgyide
treateli laQiubods echmlbhving BPH WeHSNThHOWRpaRBdsiaed &Rded kdlatBeast a portion
further enbodinent, the present invention relates to a
of therfeaplrg dqBous scAER 19 form a trepeiosieble poricbenmeprisyasd0 tat20aveight %

liquid dagqulb% ) W%ié.(h@%%f RQPufiicfst BAL tr%rgsgorggtil% éﬁ’@ﬁ?‘. il Rha nt%ined ata

vel oped site for conversion | ni she
tempgqratockudt S65°Th&hp haagwstatle pprdustds tramspuaed iotfe dbeloped site. The

M e T Y
the tr&hRICRBESUEBBSAN ARTQGESOrlich FIRY {_Iy%gp%ggl%g EleNofivéB4 into salable

. _product and an aqueous stream
finished products.

- hydro%&%%ﬁ%é&fs ﬁ%%}} B{) é;fr@g&?? ﬁteﬁflt\%})lg&c%xrcgsgﬁzgctaa@ %ig@f:eid% Q%e@eloped site

In yet a further embodiment, the present invention relates to a method for traﬁsporting
a transportable product including at least one first remote site and at least one second _
developed site comprising receiving at the developed site the transportable product. The
transportable product is produced at one or a plurality of remote sites by a method comprising
forming wax particles comprising =75 weight% of wax particles larger than 0.1 mm from a
paraffinic wax. The wax particles are added to a liquid comprising =50 weight % water and

having a pH of > 5 and a true vapor pressure of <14.7 psia when measured at 20°C, to form a

_4.-
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is formed into wax particles conprising >75 wei ght % of

wax particles larger than 0.1 mm At |east a portion
w@booblsseaueous streamis treated to reduce i tBCHUSI0S/033647

content to provide a treated aqueous stream having a

transpcg‘girb fprgd& C(%rlﬂgd%ﬁ%9@ﬁ>r 0 Wi %rlﬁ%xﬂdeﬁiﬁqotthS@twehgﬁﬁ% wax

I'on O ated aqueous streamto forma

~ particlés: dispansmitablepratiects vatmped. sing 90 to 20 wei ght %

liquid and 10 to 80 wei ght % of wax particles. The

transportable product is maintained at a tenperature

of <65C ThBrkrm&ag{tkﬁh}f&hm@u&toﬂtﬁeDrrawgmrted to

t he devel oped site. e transportable product is

urigeradatusiratasisanetbod fos pengrating dhe wnepataslepand iquidef ar e

S rated from. - s stream At |east a
transp%rgq%?q %rﬂg%cft a%%)('r;?i 1&%)?(0 %é??eltsgrﬁé@%gﬁgﬁ!convert ed into

sEikadel 2611 fidtRitahadnbodiugt for providiag aarahsportakle product containing

enbodi nent, the_present inpvention relates to a nethod
wax pgrggles derivep §iom a §isgharrlApRSSBPEOSEISe product i ncl udi ng at

| east one first renote site and at | east one second

devel oped site conprising receiving at the devel oped

site the transPetailadh Desqipimaif thdreventiamspor t abl e

product is produced at..one or a pluralit f re e

Sltias bisp discREaTRO BALRARITS Wekep SrHRe g Rslsnty BpaspaiteL s o
transpSRémm%uﬂ& cOHprivRk @ HoUdodd Wexp deaifihicol BsfolEdRito $d1alnvax

0.1 froma paraffini.c wax. The wax particles are .
particlasidiadhe trarspbitahlé troduetpef b RepssiBonygalighandmgrieds offmnsporting

i H_of d a. <14 T
prsE i P B AR (B RRE gchiovox
particrseg ROUS trafORALGH g @ OPreteraily, wed @ittspSitdtiogUiqdideind hbMoggeneous

80 weight % wax particles, The transportabl e product
liquidj Acgerdingde the mseseat InpRILiep; (he i‘fé?ﬁpeﬁaiqﬁ quﬂi“@md@%‘&%e"t“h%

' ' o/l ] bor; arating
compted DB Bl b T M e e
pTae tratispartatde giodgettand tsthquls of transpoming of therpardfigigrieax2
illustrates an enbodi t for proyiding.a . c 1o
accordipg HEBPEeaB MR BER e “Blsrip AT TROGRSE ey high weleht %
wax ;%a?tﬂ:t'f%?% FeSFRESorthib RARSAUCPH ATRESRidiRE irddrh i cloesBésid ardtlumping

e Invention It has been di scovered that ) )
by enpaingfthit thecwnapatclenare bet tep Singll and thg amoxnfsmatlgyaxspagticles is

transpqytabl e product conprisi | i qui
not exsaer By e T HE ok RFCleS pfithofuc' SHMChe@l &hfunt of small
wax ﬁaﬁ%ﬁ@sﬁ@ﬁét@ib&sﬂégﬂwﬁﬁa&i@é adHesiop aed enmpinpieatdided eved when the
: nmet hods of transporti _ngldpar affinic Xes, |
F

transpariebletpagruct ¢paptaipgaeredabiv Wkwﬁgli‘tt%’ Bax rpémgﬁqﬁl %ccordingly, the
presthT)(/: 8Q1§r9eldi 11q\ae'ilﬁgn S8 FroPBificient and economical transportation of relatively
large amounts of paraffinic waxes.

The paraffinic wax can be any paraffinic wax, including, for example, Fischer-
Tropsch derived wax, petroléum derived wax, slack wax, deoiled slack wax, and mixtures
thereof. According to the present invention, preferably, the paraffinic wax is derived from a
Fischer-Tropsch process. The wax particles can be in the form of spheres, semi-spheres, flat
disks, doughnuts, cylindrical extrudates, multilobe extrudates, and combinations thereof.

Preferably, the wax particles are spherical or semi-spherical.
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particles in the transportation liquid. Preferably,
the transportation liquid is a honbgeneous i quid.
wa\eweoskicny to the present invention, the transpor/usai®033647
product advant ageously conprises 10 to 80 wei ght % wax
PEtiqalesr tﬂ@ﬁ%%?oﬁé%l@}gro‘dﬁ‘dt@m b4 hi @Yt AponkBEous liquid, alcohol,
transportabl e product” and nethods” of transporting of
water, phempetnfdfithese liueids. adihen tHerguidols ameix e peaferaphyveista on

are abl.e to co datee a.relatjvely hi.ah weight.9% of .
homogRacpuf By Yiutsy oZheh B el is ALy GpEbecspa e isiiduid dottprise
>75 weilt U dTa liguiedeRRtcdi fEdn tiRIhes) nsisftt 6 lahhathdayy oil, distillate,

_ensuring that the wax particles are not too small anpd
lubricaphlasa At uand reixtuserethereqxt sdioniduiiable orise it dusrastabigy
procu L L S mb A X0 oL G2 ATy SRBITLu e
transpértubly paaduick cirealsibresliquid andpridingrpisngveight & sicded. @helimiting

) when the transportabl e product cqntajns.a relativelg
size ofgyWaxpartifles SBRSRASIAEOMAdeRTEr 88 theAuyt e gt e tapgportable
produde! GS&HAftloh &%p@h@iﬁg oh el Piseal thOVSH Qfesﬁlfrg,' the BRdh ﬁlﬂl?t,s the

econom cal transportation of relatively Iarge anoun
acid mofibquoanafthé phl ecnayeaksosieed ebgeonirb Hédnioprewste amarchptablay
¢ %%@ ffigi wax, including, for exanple, Fischer-
Tansp ERYYer i ved wax, petrol eum derived wax, slack wax,

dEefet @y, $hagdnsperableAsddutt ¥éderditg tdBE pakent ABGAtich Ag 4 Sassing
_the present invention, preferably, the paraffinic wax
stabilifygatife Whesumeasured 4s #@sgeh@herwaasé%cpﬁ%éé\se@k&The wax
particles can be in the formof spheres, sem -spheres,
flat disks, doughnuts, cyli-ndrical extrudates,
Definititlst i | obe ext rudat es, and conbi nati ons t hereof.
Preferably, the wax partjcles are spherjcal ) oy
s B foUpYie;teHIs 2nl @hyaseiv iy Rsruse 'élr%gﬁﬂ%tﬁ 7 f%?ﬁﬁ{ga&s?rbmﬂcwﬂ
have thAR1IB&: rnaaﬂr;&ﬁaﬁfewﬁ&% ihdigattdl, al cohol, water, or
a mxture of these liquids. Wien the liquid is a
nfDaveloped pitedfrefiersisb w réfinergsite 4 obierenspratediprodncts. arg\edimed

. he |.iquidi hydr ocar bonaceous |iquid, the |iquid
mnto Saia&ﬁepflpgﬁgggr‘?é‘_l&%i ght %of a liquid selected fromthe
OTIRITR OdHvel iffdgh OFiselRpTkdiRch PRV 61 ¥FisdheS Tdpsett @erived,”

| ubricant base oil, and m xtures thereof. The liquid
meansdhattlpredycsriragyien,on feadeoriginates Srom s erqsuerilasomgstage by a

. LUl ising 50 weight %water. The liquid

FISChegui asglF él%?g{s' use in. the transportable product can al so

bEhetetrh Cddriled divpt peiohagim® dCpereilglih défiaddt ateahs thahihe product,
.limting. size of the x particles depends to sone .

fractiogegyriged eriginaies irermg aipatrfwz:@e,-la rlet Heslpkakepts _ratpssplgwnn&rwed wax

that caRTRINES in th@tr%?bﬁdb@@gro@@&@ﬁﬁf AShORs S brletint thvii@sh.
the vapor pressure, the flash point, the acid nunber,
afftladkveaxyHefreyto phsffime wdx¢salebzed fiompetrbledmt dzoping\or dewaxing
an acceptabl e _

operations. _

“Higher alcohols” includes alcohols having from 3 to 8 carbon atoms including
straight and branched chain alcohols. Examples of higher alcohols include propanol,
isopropanol, butanol, t-butanpl, pentanol, and the like.

“Hydrocarbonaceous asset” refers to natural gas, methane, coal, petroleum, tar sands,

oils shale, shale oil, and derivatives and mixtures thereof.
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transportabl e product. Preferably, the transportable
product according to the present invention has a

wW@awsiotgsst abi ity rati ng when neasured as deseCT/DEI05/033647
herein at 2Q0C for 5 weeks. Definitions The foll ow ng
tBydrecabehaptnua seserial’ | tefdretospute tompagidowmixtyees of compounds

. speci.fication and wll. have e foll owi.ng neani
contain RGOSR A PG aPUsal o BeouRasE Sl TRy PP depgnes.
Exampls [rRfud8 @fudes isteth@lc Mg pdifotsPeroldls fichdy ghsoliat get fuel,
refined into sal able, finished %roducts. The term

diesel fuelelubeant basewilaarrd aledhels-suelopapthpie @ad sthaggl.
“I';g%??%ﬁéryc r&fssgigal 8 rréf‘ér%% ali J?Qﬁattcgﬁltprig&ezﬁ Qg%gl "é)tof a

f 0 ori'ginate romor 1s produc
liquid ssletred Sioagihe gyoup chbhsigimgrof hagipiss hepryadk ditilldbdubseant base oil,
"derived from petrol eunt or "petrol eumderived" neans
and mixtpeeg thefROfpr oduct, fraction, or feed originates froma

AT Gefer 15 h ki Rinphing P8} WElsRU M&hbY d
\;Pgisgﬂwa? c%% geefﬁfs%edai%{r‘cll ihe tﬂrrglrr]lgportab e products and
tB¢shotitdlyof ateriecfprsds e hiquidrromptisiog . =95Sveight Yaveterr ef er s

araffinic waxes. derived fro tr.ol eum deoi.l | or
a1 bty BaGiv Vet B e RS skt IBTo o
limited 3, ORI 31 AAAbfM@dipi@iic@. t 0 8 carbon atons includi ng
strai ght and branched chai n al cohols. Exanpl es of

- FReghete SHE'CIsKRS® © 4 sitel Wiieh pnigias 1 is neas ghwdpesadon asset and more
a va do , i.ke.
than 1008 E RS de AKhANTe: ABEHB AN bR, the ransporable
productyediprising BQdll anpetx phreley, i @anspamdisfromions os materen®lwdites to
oil, ~and derivatives and m xtures '
a develpprdrsitf . " Hydr ocar bonaceous naterial" refers to-a pure

ggﬁ@gﬁ;ﬁ% I\%Sh@d'%é: Uh&Ris ny}l)lfbgmpffﬁg ?&e&%nin@'tﬁ@ REsHYEN QRRAlent

on and optionally sul , nitrogen, oxygen,
are takeanfioro tASIM &1émEnt deterfizing kigss larget thde 40 medkghe sateriakisipdaced

crude etrol e d . | j ' fuel
on dry §rBESF el SrreSaAeBaRD by 4ant BT BT RGeSl ot
vibratidFien 8@ehd 80é Sbhieinet distahbelfop £AEROAAE BRMRed, hllifdiecessary for a
refers to a liquid that conprises >75 weight % of a

sufficient G do st eweed of matarichen de sergenscless Betichangstvisyabhis Ag insure
that the%?%}/l{ﬁ igiglo?qﬁfgakez%n}cll.alrl%tc:guratle %erglglfrgr%nt %?ﬁuee f?rlels s aﬂgned, the.
particles are examined under a microscope using a calibrated eye piece of the microscope.
For sizes smaller than 40 meéh othér 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.

“Smaller” refers to particles that will fall through a sieve cloth with size designated
according to ASTM E11. For example, particles smaller than 2.4 mm (8 mesh) will fall
through a sieve cloth with an average opening of 2.4 mm, the average opening being the
distance between parallel wires measured at the center of the opening, in the horizontal and
vertical directions, measured separately. According to ASTM E11, a sieve cloth with an
average opening of 2.4 mm may alternatively be designated 8 mesh.

Conversely, “larger” refers to particles that will not fall through a sieve cloth with size

designated according to ASTM E11. For example, particles larger than 2.4 mm (8 mesh) will

-7 -
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"Essentially al cohol™ refers to a liquid conprising
>95 wei ght % al cohol. "Essentially water" refers to a

wo 2apaiosbesonpri si ng >95 wei ght % water. Mari ne A@NkK82005/033647
refers to a ship used for transporting hydrocarbons,

not fallttmugl"flh Eﬁéve Bidth WAL ad h\?@rﬁg%cb tfing 6F 2 d8n@i the ﬁogaﬁ@d‘)}idﬂﬂ% being
prO Ucts. "Renpte site" re erstoaS|te

the distenest ket wieenarardlisl wiras maashyadra erdsoier eshe rpemag. i the homigantal
and ve%w%l Jrirtecté?{losm a%s%fee\ées O%gtl% > B*c%orcﬁ % fgé’ﬂ\g[ élci Sgﬁvg El%ﬁle\ghh an

averagt bbirth GIXU M@K maRblérGhigly lbedesfgaﬁx&@Grrﬁésﬂ from one or
nore renote sites to a devel oped site. Screens and

VSalablgipzeductsn refeis 4o sfimed pradneff fropecruds @eﬁygthgﬂa cfudg meeting
e 1 I
specifigfipfls R Sc BftdolBa Fbiled ElAAERs LoR S2bnE jelfucl, BRel fcl,
lubncapt besedilmddighdsioaipohessthstee€l screens and shaken by
nd both verti Cale,%%s and hori zontal |l y at. about
ms%stqrémn BYiS EBIBHNEP 1B PSASSRUF BIFIUTCFORtaYTILg & 5%“ pgpoxgde (CO)

and hyhx%%gﬂ ald dﬁxoﬂhlﬁ%tﬁ& coiipdntits IRALS SAleY ah®EarBors Blokide! 8Rifur and

ti so that danount of material on the screens does
nitrogenaind otfen heterorouminpuritiFoare motdeasiratia sinchthes |celvpfmgon the

donns PR FREt AR D ARCERT adost B Rt e druer e Aiveidonal

technidle§.r 0scope using a calibrated eye piece of the
m croscope. For sizes smaller than 40 mesh

Reid Ygper Rresshrs Mewsyrenenkt EFrWS;ASIl\émet@déth@é? P?f-‘@)dea?léped
over thlé%l%grs ttc? ggstugé ﬁklﬁe\/a&‘)BF ShrERLRY %3' Bﬁ9§¥ 190 % @1

e anou rraterl a paSSI ng t rough t
D6377e1md|1)63l7® nD32® shs shemgurml oathod] ladveyey $ti i garellyeissd wdsy.i Fpr
AST

) er f t I t
purposh hpon B g Vi Brn R BRI ey 1 proviaa

that th@ﬁn%%% i atI§’28%§'\’-a§’ID oint bel®¥ 7600RNRH & ﬂlﬂ@rat Q@“l(,e%tlﬁzmisé €323 is
will fall through a sieve cloth

used. Wi th an average opem ng of 2.4 nm t he average opem ng

th'ﬁ%ta g%t hepgesf%r? eag.ggxﬁ\/\rﬁg %OF ﬁmf HI(SS ﬁ%r}vyfur?er%thg raoscgr&)ons qltle To‘tal
Vapor'Peéskine @houidi beeilbmed uﬂﬁ%&iéfl&ﬁ’d veparatshie. m&@l@&iﬁh@aﬁm
ASTMEl 1, a sieve cloth with an average openijng

provided t m ﬁg\lwﬁl},ofa‘}]ﬂé}qbg@qt\p@ﬂ? 1" dg@plgxp}aﬁegalagy “Evaporatlve Loss
from aeirPsl’ 5 Rgo? Rl > ﬂ“ﬁg Ftﬁg‘k {eﬁg)@faalﬁfrle fl B ﬁdrgxzc%gé#hl it td%@h as

sieve ¢ Sl ze desi
20°C (@smr (B“bﬂ@qm@s \AEE%EI alﬂnostE@éluﬁxamaIsmglqcxampoa:hé,shtémmger

than 2.4 mm (8 nesh) w || not f t hr h a sieve
referenqey £401 R Yspd 59{ ﬂa‘i/@F%éjép%ﬁé%F‘H& ?r vpatgr, ﬁiﬁqr‘{%"é‘l’%@f"%ﬁﬁéﬁ was

deternfRE 51 gpé%hi "at1dLe Aﬁ'Z@b@'@@@FE@ﬁa WesEurb af ?Jtlllﬁ{ed‘@ceraﬁﬁs 0.33889
neasured at the center e _opening, in

psia fromrHadhoald of Chemistry and Physics, 49™ Edition, page E- 17 The true vapor

pressure of methanol is in the Handbook of Chemistry and Physics, 49™ Edition, page D-121.

At 21.2°C the true vapor pressure of methanol is 100 mm Hg (1.93 psia), and at 20°C it is

interpolated using the Clausius Clapeyron equation to be 95.5 mm Hg (1.85 psia). The total

vapor pressure of mixtures of water and alcohols can be determined by appropriate

experimental methods well known to one of skill in the art.
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and vertical directions, neasured separately.
According to ASTMElI 1, a sieve cloth with an average
wopeaiosgsof 2.4 mmmay alternatively be desi gnetBUSBI05/033647
mesh. "Sal abl e products” refers to refined products
f T%Mﬂéﬂ@n fé‘inp%i/eﬂﬁljae 'Fbxcmﬁﬁﬁ’éj&:sg@@ trélf}ga@@rﬁg 'tirg&%t ERNSperating
sal e in regional ket s.
Wltho’gl}d@@q, th¢éran§r@lrtafleﬁetemnm&agehs 203 @l whiChbsr fepetntiiasefaitypical
enwro%n% pl end conponents thereof. Syngas or synthesis gas
refers to a gaseous m xture containing carbon nonoxi de

( TR presuht iveitgerRlageado @ Bhhoahbly F%ﬁ@ﬁcoﬁ%ﬁﬁi@%ﬂlqﬁu@ bt wax

as water and carbon dioxide. Sul and nitrogen and
particlgs prd mpidpds of frappRariipRIVR helizing Givtmnspratablempucti Ageording to
the pr%)s?@%’igg@ﬁo{?ﬁlelg ggns&')‘pﬁatq SB@%@U@%@S&%C J{lgl‘?g%g BO to 20 weight %

liquidaot Ve nt §dweight Hotax ghtides, Refdaablapdto K espht & wax ﬁ)artlcles more
ri ous ASTM net hods have been deve

preferglg 28 (h Vs&hg YEPRALPS 2P YFNVRRIE Pratrrally f0do 80 Wt % wax
particle8) CTH@&BQ{)%% I@&l?gf%ﬁco%ﬁ%g) thgglle%nt u%ﬁ? én B aé%é?iﬁ@ stability

he ori gi nal net wever , Isr
rating (ydwed nteosiagd asfdﬂscrphﬂdfmmatcm)"ﬁfmsi wpﬁdsn cat ion, the Re| d
Vapor Pressure should be neasured by D5191 provi ded
that the material has a D2887 95% point bel ow 700F and
Liquids fluid at 20C, otherw se D323 is used. Total Vapor
" Pressure Measurenment: For mixtures containing

“hyhe betif 9bhs, transportable arodygirsn beradwencarbshangpes liguid, alcohol,

I h
v L A HEL R R0 T SRR
homogﬁﬂ:é’us drxtir&dint éraspditkebs inawlic 88Qiquiday am&ﬁ)bar‘bend.dasﬁs liquid,

mm%%ﬁ%% Ik et & P sl o e o D Gsistig f naphtha,
heavy%w disfitgit dsorahChhs b8, A Pm&n&%ﬁém %x‘?d ¥ ¢ g%?%glt}?ese

conmpound,” literature references can’ be use
embodioteals, pMafsoably teslnydrecartiooacenas kquid isrephthae Maapdhe
ressure s. det er from Steam Tab ..
hydroPigipedhs MFGaE  Fashor Dhet Pt CR et <d T s S gopsisting
of petfdléiﬂﬁ hﬁnﬁébﬂ R, @&Bm%ﬁ%h%ﬂvﬂwhﬁﬁ; arﬂi%ﬁuﬁélé ;ﬁhbﬁeﬁf
page E-1 he true vapor pressure of nethanol is in

t ﬁeothmﬂmm&k'n@ﬁs Crecliniuid eampyrsgs PRY sveght Y4 aicph@tgand;ipgertain of
these Qxﬂ?ﬁd:&%@ ]the 168 %ar?%é{g%nggy ?ﬂcXﬁt@?f e %62 ?\}é%lé éf al{:ohol) When

the liquid &nfsrsad ﬁdalbl&loﬂlghé fieoHall aatsheipetbhapeytimol, éiihat hloohdls) and
mnﬁtu?ees tt?e?eoSf n\{fnheilgan(a%co%gl 1FsJ ?Jsea in tl-ll;:hhequtx(? (t>f tlhe 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
comprises =50 weight % water, and in certain of these embodiments, the liquid can be
essentially water (i.e., =95 weight % water).

As stated above, the liquid may be a mixture of these different liquids, preferably a 4
homogeneous mixture. Accordingly, when the liquid is a hydrocarbonaceous liquid, the
hydrocarbonaceous liquid may further comprise alcohol, water, or mixtures thereof. When

the liquid is a mixture comprising a hydrocarbonaceous liquid, it preferably further comprises

alcohol. When the liquid comprises > 50 weight % alcohol, the liquid may further comprise

-9.
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vapor pressure of m xtures of water and al cohols can
be determ ned by appropriate experinental nethods well
weman3des” one of skill in the art. Transport at i BOT/US2005/033647
tenperature: For marine vessels, railroad cars,
water,tlydkeadbonaicous loped, ak ntixuves tiroedf. Bedérabliyhehen the liquid comprises

tr. tati nte erature i.s 20C, which is
> 50 1<t b algp Bl (6 GO g RS CRmPHgRS A RHE Y on FIRES Brelieehly. the

liquidi¥ Bothb Qb R Iﬁtxﬁfre BPaI@oHo'l ansReet. akl Rrihih @# ke embodiments, the
npri si qui d and wax particles and nmet hods of

hquldtcmpgmsrkf?g(hgel\g)aw owddohplzandg=tthweight Arvegserr tVeherethp Liguidct .

comptbseg e t tQ/ tbgf§1ﬁ§ 6('}[31\(' S%ér%gglp%lgee %r@&?@ %taé%us %quld
alcohdl auhﬁtnﬁéudthéx@of Qn%@rtm b@tHes@erBodimarits,i wieshe mpﬁﬂ eomptises >
25 t0 80 wei ght % wax particles, nore preferably 28 to
50 wegght Wewatst, the heuid Pather %qwseﬁﬁeofé\}emdﬁﬁ%mefeé?réfey&ly thpliquid
isa h&rﬁ%% e MR &R burd 81"@&)&3?5 d WAES  In EBfRaih LRASRCL n‘ﬁents, the liquid
uct according t e present 1 nvention a
comppﬁ:%&l:%gwaghtb% Iwater anditﬂlﬁgwmgl&r% aiealsalr @defasedjlmcrg'ebe@hs

her.ei n, at EOCfor ‘\{{\eegﬁh Li id The liquid.of the
mixturgs AR s e ol yyaty apd me : dr ocar bonaceous
| ’I‘HU 'llﬁ{utn?% &E@"@ﬂ the Wat ParticI@s d@peHBé%%Bﬁle%gﬂéB 8 Ehd lidikd Q§ed in the

When th iquid is a mxture, preferably it is a
transplodtabblg preslugts Inastdition. depwdmﬁmdﬁhﬁélqtud used, WikA (Apox pressure, the flash

is,a h rbonaceou ui

point thiod eb@o&, ST B B 4R o b Lok s agprabte
Ummﬂywmﬂ@pagmﬁistlng of napht ha, heavy 0|I dlstlllate

| ubri cant base oil, and m xtures thereof and

c dinetarsrihasfarg Weroganihssed orethe diquigraes empprZed in é"able Ibelow. In

y [
Table Y BT BIRARE i Stetrbdiifes e NARTA VA SHUORR (EINE e prefimed
valueb EreSlsted@ts dat third mtltlhang ewpnomrpse&tremgalmés qneha;tcd autie fourth

deri ved napht ha, Fischer-Tropsch derived naphtha, and
valueni xt ures thereof. -In other enbodinents, the |iquid

conprises > 50 wei ght % afpggbel, and in certain of

t hese enbodinents, the liquid can be essentially

al cohol (i . e} Hyd9bcanbbminteods 4| Eauad comphises t|hd.ifjuiduomprises
conpri ses an| al cohaguid he al ¢olxH0. vyt Bateret|has0iwt % Alcohol
et hanol , hi gher al cohol's, and mi xtures thergof. (Mthanol)

quulgq,a fconol 15 used iyy fhe Tiquid of<iyle trarjsport able;
pressﬂrre g{gt preferably the al cohjol is nethanol jand the

War o uut:nICallll be Uv@‘lgoglt% % :)I/tl ||a||1L0| 8 'Jwt/wbbl:‘l I'll at 0180 wi%

- IILoLII

Stabl@ﬁfbodl nment s. t he #?&h%(h conprli ses 3 tOZ’QI\EII Iglht | ‘L)/oC;NEél tj(‘)'oc

and in certaln of PRE¥EConhodi menFeat I0E i quid ﬁéﬁt%@’
Surfactant ~ None — None - None —
but optionally added | but optionally added | but optionally added
Acidity <1.5 mg KOH/g pH>5 <1.5 mg KOH/g
<0.5 mg KOH/g <0.5 mg KOH/g
Flash point, °C >60 =60 —
Molecular Weight <500 - -
<300
100-200
Wax Particle Size < 10% through 8 mesh < 25% through 140 mesh
< 10% through 7 mesh < 10% through 140 mesh

< 10% through 8 mesh
< 10% through 7 mesh
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essentially water (i.e., >95 weight % water). As

stated above, the liquid nmay be a m xture of these
waledobesesd | i qui ds, preferably a honbgeneous nPEL/USBNS/033647

Accordingly, when the liquid is a hydrocarbonaceous

| iAQedrdernt wigenyalb s h OBB HaBPeablk Grd MR oddH, TgttB fhe present
conprise al cohol, water, or m xtures thereo

invenfion, {5 @PPEPrassHiex diiemationsb piasiing raguigtmne e bR mmsnen Reid
|y f »
Vapo!t' Ergyﬁuge of cé'uc&r G AR Y cé&%&%on%lqg% SOR P&voattrﬁgsqhexa% prgssure

I qui d conprises >
(ie, lms}ﬁhﬁmht V]eﬁa): orhesé mgﬂilatldmdﬁmca;é hlm&tamJﬁashlp@iﬂt@o 60°C or

nigheglafy sbETE i RUEOhnS) GhamtaioReetinton S50 o iarhngy, a
practi6fl %Eﬂaﬁ@%l ‘I‘ﬁ"h?irs a fﬁ_ﬁ‘ﬁj{)&iﬂ?& °@J %E{a@ﬁ@ag Ioécﬁraﬁ&ﬁl }ﬂn%ik d True

is a hormgen_eous m xture of alco
VaporRressure(nof ReidééporRssdirgyexitbout Ohk) psiagior doroeniionias esker90 A

i h
o P A ARE e e LV B M y e
diffichlutd @y deoRAEé 8 thkdF &R, %cb@ﬂl@s@ SRkkhgh g cthal 9{1ﬁ9&glperfeﬁnance
m xtures thereof. In cerfain of thése enbodi nen

will dgprsd ontfBe partjcitler impkacswingshgmside |tfgmn2% mleonlyﬂihee a
maxithA e (’Pé&rtﬁ‘% s&%qﬂﬁ lZFlSl S&'lac %Qsoed onzi\he mgyl%%n?guq[p%bl&xfy of floating

preferab ornmogeneous™ m x

roof sedragetonksa r(ﬂvmmetrthe trmns(peftﬁ}ﬂe prodfictt besediggrivogie PRRER invention
theé ﬂuisgume ri ses >90 wei ght % water and <10 wei-ght

are degpenp %9%amhlaﬁbt@'@ﬁ@éﬁ%@smhﬂm@’aw&r%ére of the
hquldr@lbﬁ‘larﬂ)@ llesd@it&or @&(gal FEEH ya BQL WheR Iﬂ{egﬁrrecir heokk %r%fepzﬁ)lf‘ legsethan

of the wax particles depends to sone degree on
or equad teul ldpsiswhieri measneedtat 20 end alokeprpfeoahiy tess than adddutai m19 psia
h end op the liquid used, the vapor pressure, the
W enf“f A8H° %'19%9 the acid nunber, and the pH may al so need

t Andehet %ﬁc&ﬁi WiRdh tEspUraNd Q(‘éoﬂrﬁs@& CEBréRbiBcan present significant
trans ortabl e product. Factors that are inportant

probl%%@a e tramepqriagion dessele Tshg ﬂmhrr hydeatarhonaegoneprodiess and water

T T T

highly ¢@t@ileasCérissidnon shipsdiabl Been&ﬁﬂte@t&d&v&@f Bajor @fsedtéredOne method
values are listed as the fourth value. Table |IA -
to. preyeiH CETASI P isri© PRIBhEIS Sretal iy faase of shapssp spetahere Withgremsrosion-

reswtzﬂﬁgl%sgineg HQWE\I;E? 1Pfs ngf'(ﬁlfﬁcrﬂl t‘%@&ﬂaﬂﬂmh%e@o&ﬁﬁéf}f zﬁﬁ%ﬂn%a%:s, and

I nternational nmarit regul ati1 ons Im-t
any uR@atkd Varfare dan ésduo grO(bfermsr utlee adsrresintaindagctler-Tropsch products

conventi ona to ] ow a S 1 C ressure
can b POHSHV) GRhEIR s RenEfironryBu SRE e viyR P cen
presenti siiniifidaREprobRAR vithikhigs] AERpLRINRY, stoPagBV@EseR! railroad cars, trucks,
and shipping systems, such as pipelines.

In refining conventional petroleum, it is standard that crude oils should have total acid
numbers less than 0.5 mg KOH/g in order to avoid corrosion problem. It is further stated that
distillate fractions have acid numbers less than 1.5 mg KOH/g. See, “Materials Selection for
Petroleum Refineries and Gathering Facilities”, Richard A. White, NACE International, 1998
Houston Texas pages 6-9. Appropriate standards for ferrous corrosion are given in the
Colonial Pipeline Company’s Section 3 Quality Assurance, section 3.2.2 (Page 3B-3 -
February 2003) which requires that “all products shipped on Colonial Pipeline, with the
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hi gher (Safety of Life at Sea (SOLAS) Chapter 22,
Regul ation 55.1). Accordingly, a practical operationa
wo 2006036659 a fl ash point of >60C. A practical PCT/US2005/033647

operational limt is a True Vapor Pressure (not Reid
exceptl\éﬂ%g A1l gaﬂéssé'ff £Vialdn RBQYEneard Qecfi’,l%'eé‘ tJ &EetCaQﬁMl%HﬁﬂnQE\@l of -
True Vapor Pressure high th

corrosiappravedtiont &hy car@entratihd irdubiter dagpgp Mﬂ‘b bR gorm;g}lem mepka
BN ETHRTIE G e

TMO112oMartd: MetRéd-Ahtifist Repativd mr(fsmr pridders Pagetihe @b@oes »
commonly have a maxi mum True_ Vapor Pressure |imt

1TLhep@fP@; aqsauking torihe PresephilivERIAN: Hpnisinariapt 9rcopireldns g@dlty of
the trans%%gaﬁ?’c%nol{q}% Aanks: Wﬁ% tﬁg héttﬁﬁtls 1 REarbEADSREES R RgRid or

CCOfdln resent” 1 nvention are
comprd€§1> goedigho ‘%b:ﬁccﬂhbll ph)@hlquiﬁ shvedd hariananid rtuerhpe pblesy than 1.5 mg

com e AHE aber PLecs of e LiauLE shoul s ue |5
water, %eelgcg%@moﬁy e atpillaﬁg OreRPbR} >6%. 11 psia when neasured

more preferably 1ess than or equal to 9
p®ihan wiediquitkia sunydacaboroeds lignit, therliqguithghould hivea relatively low

e R BRC A PEAF S N Bt PRSP OB R RIS ggpcs e
wax pJﬂﬁaeL h&fta HYAECERIAONRCENYE i eRUR{uS. an«:bowahgy, it isimpartant

Fi scher-Tropsch process can contain SI gni fi cail
that thg baidrorarberacertus dighidshave A arolerskr NeF1EMA 819 itghigp high. As such,

prefergbq¥E OSI &Sculg%é @g a?gp]er d mﬁnﬁ@ﬁ Jd)l?cﬁ{‘d p'l@éﬁﬁiant 500 g/mol rnnre

maj or revent
prefer&$ly |Ic@§ ttaf 308 gingol paidrdveh h&rm@b&lrahiyl td&2eGg/afolshi ps or

coat themwith a corro t bst
DRk FTTFIONS, SUGHAAATE PO At O oF 6 sRoriagle
produ&g %{Oll‘dlﬁéj{of tﬂg Sﬁe’serg el eARNN AHAGARS By 2}%‘1’6&1@ T? b€ Q('l‘déde adthb@gh not

e aclds present in Fi's ropsch
requer(ﬂ adifadtantcmay be ussbulrio Sorwang Wmusquumlsw@wnmhqmd isa
nmetal s (irons and steels). Ferrous corrosion can
MiXWRE esent  signi ficant probl ems with ships, punps, tanks,
storage vessels, railroad cars, trucks, and shi pping
systens, such as pipelines. In refining conventional”
VVaxﬂaﬂhmieunl it is standard that crude oils should have

d nu
a%f’ Bar8 e pertglbnsé&etdgg Yo p? rdm:h g rgwsr,(f%g &%%?éseﬁp
mvenﬂd)r%dn' Heain® pﬁlfaﬁﬁiﬁld: 0Aas. Pﬁb\fﬁalﬂy,l tﬁe pamffencswh:e Slstabltefnr Use5n the
KOH g, See, "Materials Selection for i
prescRaARYREPR isdENy PesaftHuT ?WgaSIﬂa%h cPptping a high %ﬂ“g fip-parafins,
preferé\mé'tg? R 40V ERR%! HBR refx]n%gﬁ/ gieMst ih IE¥REhPAIESd even

propri ate standards for ferrous corrosion are
more gieferablly prdakee than 75 weight %. Examples of suitable paraffinic waxes include,

but are not limited to, Fischer-Tropsch derived wax, petroleum derived wax such as deoiled
petroleum derived waxes, slack wax and deoiled slack waxes, refined foots oils, waxy
lubricant raffinates, n-paraffin waxes, NAO waxes, waxes produced in chemical plant
processes, microcrystalline waxes and mixtures thereof. The paraffinic waxes of the present

invention are solid at room temperature and preferably, have a pour point of greater than
60°C.
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Col oni al Pi peline Conpany's Section 3 Quality

Assurance, section 3.2.2 (Page 3B-3 - February 2003)
wovkioehsdesqui res that "all products shipped on ¥ot/081084/033647

Pipeline, with theexception of all grades of Aviation

KB hesSIRRA distb RoréEMbi Rt hR Wikel cah BH dIfibemly eXRbo@dd as a
corrosion protection. The concentration of inhibitor

transpefipbigyRrodiqt comarigng & ligridead the pesaffinig wexrin thmioratof sefidyvax

1B 1G] 0% J e t 1 ned..
particlEl Ry EEF b DBl £ oS M A SuleliTaPils ARnO® Gofilihing
paraffiRicop®det,iies ipbitalt ernnthersotidiotas phlitiokk rdigaifangaeslidated solid wax

. Therefore, according to the present invention, it is .
particles. g dhe Uspsberiatiog iiauyt Thedranznagiobly Rspduch@nd ingthedson fiteansrarting
of the hér‘éfﬁnqjc wAS akBfding W‘tﬁ‘@ﬂf«:@&lt kdvahtidh 4rS afte to accommocﬁte ao}elatively
ydr ocar bonaceous |iquid or conprises > 50 welght %
high wgi ght brod f, wadymrti¢lepindhs tiaspaortadbiamroduct ahild ameidbgrintefparteds

than, 1.5 KOH/ eferably l.ess than 0.5 ni H g.
achesgt A e i EigpF B S terERS e Mo todisBell g 2 anfount of
small WhelpdrflcieRWotleta¥stved BHmulng BaEhehak pYrtRlR aR ndfW&Ssmall and

the liquid is a hydrocarbonaceous liquid, the liquid
the amghatAfgmigl weax particlests petleycdssine rnlemarticls adbesighand plampireg is

. r i.ght t.he. hydrocarbaopaceous .l i qui d
wvoidel R Bl on bl PN SR BRRRIRGAT e B o
particle) Alicoadihy® thepiebent liivgbtish, thaemestirtagleyprodiict hdvantageously

| nportant that the hydrocarbonaceous |iquid have a
comprisg AL 19 AW AghtghtiapiANdil 18P Weteht Wiy parycley greferably 25 to 80

: A r { ! ' : ho :
SRR e, Pon T ith o ML AR el g o o
prefergbl 3@ toads] weigkts’ waxgnrt®03. g/ nol , and even nore

ef erably 100-200 g/ nol. Unlike enulsions, . .. . . = |
SUFF %%t %?ﬁﬁf%lesa%lzbﬁd? %ngﬂ? Pga)hﬁwsmaﬂwsm?sd Batrdjsks, fopghnuts,
cylindfié2 BRPRIate3 Dh 81t HR AL GhSat&C &R ixtgted Bctd® PreBSAHN, the wax
i nvention and thus may optionally be added. Al1hough

particlgpare sehpticled semusithateanitss pagferted thas giafinishedfpertivlaiy in a shape

I qui wh Liquid . ] . VX .
ot o STROTHSENRE B R 5o BT s

Since inedrparticle adiasivarisiaogitited byreorpdce betivicen the SGfhdRB o€ B pafticles,
any paraffinic wax. Preferably, the paraffinic wax

clumpingjof pytigles syminimized whr thgsuefedstto valuaetaim 15 gHNigRd.y

Vi BSEICE4o D o GOBLALAD B g o

dissolyzs d@fte thediquidypez aing tinteh &hu§,Qhenmiosthdesived shapk B\aepherd besemi-
.preferably greater than.75 wei ght % Exanpl es .of : )

spheriGH) ol PreTosaly Aspfre OU SR SPIGHE PGS B TTO R afBHor fofinggaxis

does nbpexlggédsﬁ, gﬁdl mPEééﬁ%fe?aHﬁﬁ Ido¥Eitht WRebed RE ORI HORIGIE! ¥ §ks WBsfrable,
sucn as deoll e _
shapes include particles in the form of flat disks, doughnuts, or with pointy appendages.

Given that the volume fraction of space occupied by uniform spheres in hexagonal
arrangement (the closest possible arrangement) is 0.7405, the maximum weight % of wax in
the transportable product will be approximately 80 weight %. The higher density of wax will
increase the percentage slightly beyond the volume maximum, as will the use of slightly non-
spherical wax particles and particles with varying sizes. Computer simulation of random
packing of equal-sized spheres gives a volume fraction of space filled of 0.64. Thus, a more

practical upper limit for the wax content of uniform particles may be about 70 weight %.
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petrol eum derived waxes, slack wax and deoil ed sl ack
waxes, refined foots oils, waxy |ubricant raffinates,
wo2anadesd n waxes, NAO waxes, waxes produced iPCT/US2005/033647
chem cal plant processes, mcrocrystalline waxes and
T} KGRI 0l yce 1R BE SLS b G YRR RN ol BEODERe
inventron are solid at” room tenperature and
particlgsraed krgeithan Ohlamen. aPrpfeably diantasomajgrigasighe partinles &€, langer than

has been .di scovered, t hat paraffinic wa can '

L. GRFY BFGRETY AR eBor an b ey ar efesFan aepr bt 4
HoweveR 1P FicHitig pamlpirglihd panidids ituspastdkfiiddiagzenand preferdity hrersialler
of solid wax particles. In the transportabl e products

than SGmm Wesi3®r esent i nventi on and nmet hods of transporting

raffini it 0. . ' )
RIS D7 e B R P LR B
that cah be ukddanisipodvoidingintdrpaiticle adhbo@ntand obpgritigddpends todome degree
met hods of transporting, of the paraffini¢c wax

d
on the Zig%iér“é%@ togn fhedragsrasiahle AroAnShthetongsriratigp af fhg Wik, and

dat&ta relatively high weight % of wax
tempe%%%?%esbﬁ the transportabl e product while avoi di ng

| When pharttansgoetabld higsidam a Apdrocdrbonpiceqpsiguah therwargpartieles

the wax .particles are not tao |1 and: t unt
comprisard ok of par atFies Risec: e mm P B2y g e R of
wax pdri€le¥BYgeP #ahi20d B, aWBeBe tlafhoBaBlk iqaiattohtpeisay ™ 80 tvettht %

smal |l wax particles is not excessive, interparticle- -

alcohohdhewino partields eeruprseriy/ S weighto @é v ag periclgsdaiserian 0.1 mm,
tra ortabl : ' r i vel '
et PR G B RO DR SheShY o b Uty 0
weight %\lﬁ“ﬂk_takqmﬁgc})d@&arggghaﬂQB Er&b.!y&lfkphmmmsgd:agﬂﬁ mggcci; u&hyrishes =50
.. conprises to. wel ght % liquid a . wel ght
weighifngiatery o122 Ragicl camera 25> 518MS ol i tcleg (geger han 0.1

mm, pge%rtaﬁlg: %%)’ wggféte% R Gfa%)%‘?ic}és ?%f‘%érqmﬁp&mﬂ,%d%%ﬁlore preferably

arti even re preférably 30 to 80 wei ght %

=90 weight paof wal psticldhlergeathapdr®mel es can be in the form of
spheres, sem -spheres, flat disks, doughnuts,
cylindrical extrudates, multil obe extrudates, and

Trans&%er%lo&r eof. Preferably, the wax particles are
spnerical or sem -spherical. It-is preferred that the
 f T sansportabla proflect pecording tostha peeserii anveptip pdyvaptagequslyst
resi et vVene : '
compriES LG ITHHERoB S TR & SBFF 20 B By, Rrefrably. the
transp3@4RS produdtEoimpebdsiZsas 80 wajphe oavac partietevyerure pleferably 28 to 80

. surfaces of the particles, clunping of particles js
weighhYarivan pasticlgmand evea naqre ped@ably 308 afwerehf Powpsparticles.
LA M Sl el R difEis SYb 1 i HeAnlRAnPbt
00 s 8 S 1 SE LSy L AL IR 8y bt
wax paiitis ke iswes ekaesavd, ie limiging dizp dependingg onitheliquif.uSmatl veix particles

may S{;r)t‘)ﬁ;, dgseo {'er i%(tjo 3}2 ?ig&idi; t%us?, tﬁg vr\]/e%[ Sax’gcr:less r%rlpstsr%rt] Eé .{o%aslmall and the
amount of small wax particles must not be excessive. In addition, in certain liquids the
particles are more likely to dissolve; therefore, the limiting size for the small particles may be
relatively larger for these liquids. When hydrocarbonaceous liquids are used, the wax
particles have a greater tendency to dissolve. Therefore, the wax particles must not be too
small and need to be relatively larger than if the liquid comprises > 50 wéight % alcohol or =

50 weight % water. As such, when the transportable liquid is a hydrocarbonaceous liquid, for
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solid, preferably a sphere or sem -sphere where the

ratio of the major to mnor axis does not exceed 3,
waemendies pref erably, does not exceed 2. O herPCT/US2005/033647

possi bl e, but |ess desirable, shapes include particles

exampl8 nfi;h‘ﬂ?hzic e paiticés dineRe HOUGHEIITS of ax Phrtiblep irgdrithan 2.4
appendages. G ven that the volune fraction of s

mim (T3 RBIEBPIY, PP OfeHBDE el e PAURIEaUiSR d1ondr BTy fer). When
water b Boltd] 95684 a?%%ﬂa.?ép%rt%l’é ﬁn?rﬂgﬂer Istze ?? %@ cat Q@used without

maxi mum wel g Wax In etrans (0] ro uct
unaccepthble béerapplpb)adhmm and@Qunag@inghils %chTifethdntrg‘mportabém Bauiy

compies “Co LHE ARG e PER, oa Gt PRy Somprise =

75 weldht %’Sﬁ\km@ﬁdmd@%laﬁg%f tHaf loesmand 40 afets}h)cb@&rmy 0085 & R of
Si zes uter sinulation of random packi ng of

wax p@xméﬁs-lzggqrgtgals% arme €144} mesh),aand gvermorerpaefierably &P0 sysighe % of

Thus, a nore practical upper limt for
W“paﬁlche%qargertn%ne ? M58 uni form particles may be about 70

WBydhéredird the size6LhptaR|partictespthe dwmen@ deadil@achzirespé’xﬁﬁnt mass
provi ded that the vast majority of the particles ar

reduCPSath@ émovlﬁaﬁ wax thatglowdy élﬁ%}l%ugto tbwémva%rfatw&ﬂkﬂmdt & ﬂéff point that
r
the i fnRIG B S o L OB N TR o T PR IR e g
fac1ht4terpmnplrtg;v&wevax pwldlmhbhlﬂaieen}aumhmgw e Yarle ithel wss of
t be too |arge, re ferably a mal | er than
Surfa%ﬁm PHR SR 10D gt ‘?ﬂuﬁ‘ﬁﬁ?n §¥ geanys C‘i“%tée ?ﬂgﬁ‘?part i cl es
angh &8ss WRIagun PRSI RRNIASS 208 c 1678 findRak 11l ©b@Sintdnains@BR
- be used whil e avoiding |nterpart|cle adhesi on and

transmhhgupngiugte pEngsif wex partsledfegnaiongroduses 411 grgessivgsapunpot
b
e o 5P PSR G oL FRERE Bl Mol e

fines.! Wanils F@ed eddl bR remgwdddyi @nﬂcrﬂ&dﬁl@@zﬁ@p@mus dbriecpii edther the
the wax particles conprise >90 \NEIg % of wax
?

transnpfaﬁabke@lr cf errthewax parHcles.At inprefpablede gunijnizade fpmghen of fines
SO tha? a stBlt tpa?n a}%)cir&ln)ﬁspr%(lﬂ{ggg.{nn@%r ! gp ecﬁv@%@ut Wﬁ{%te& lf}ﬁ a:lal ste to remove

ranspor
fines.t Recowaped fimes catl esme wadand peoceRbd wedight % of wax

o sl e mpeley ool b %fuab'%l%fﬁﬁﬁ%%@awe of the

trans;fﬂ'rﬁf)f% wét Ergpof\’ﬁﬁé SdUid. Wen\f@ql@?d Is'aQJ)@ﬁ)ch%ﬁﬁfeoﬁJ‘Mhld for

When the transportabl e uid conprises >50
exampbl r@hhth%lmnmportmh élaWélz tlpaaﬁmrf@bl@@r@blnbmt §éceﬁ¢ 50%ei e for

s R LS ARG AT M B
does H&re&c&ﬁelfoec Adldynor8 Breferblgly th HArafspavesd | PRb it dees dodegekd 30°C
fora %olzlzr;])egods of time. Most preferably when the liquid is a hydrocarbonaceous liquid, the
transportable product is maintained between about 10-30°C.

Although not as likely to dissolve in alcohol, water, or mixtures thereof, the wax ,
particles can dissolve into heated alcohol, water, or alcohol/water mixtures. Accordingly,
when the liquid comprises > 50 weight % alcohol, =50 weight % water, and an alcoﬁol/water

mixture, it is important that the transportable product not exceed 65°C and preferably does

not exceed 50°C.
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Transportabl e Product The transportabl e product

according to the present invention advantageously
weowpndees 10 to 80 wei ght %wax particl es and BOr/Us20290033647

wei ght %1liquid. Preferably, the transportable product

COPIJ 568828 eftidicdBirefetablp, WeowPepdriiclbLsnd tHOLiguid of the
preferably 28 to 80 wei ght % wax particles, and even

transppigEble prodRd oEBINgtePm @ CoMMAB; S&ﬁ@ndmprs%‘ff%hbé frem a common
sourcd nter particle adhesion and clunping is avoi ded by
Sensur | ng that the amount of small wax particles is not
eAamasil\eas ot dval ddseti for prodedizesitipsindgant ofientfbend dt guéemiote site

. Snal | X rticles may slowy dis v
and isogaplas TRRD o (i EaTiBserpds FIRITH LS oo B el Pefasty, both
the pafitfinit REx 368y Hf&nsﬁl‘)rt&f%' Wax/ERide dndGhEBqUIl & bé@ed B the
excessive. In addition, in certain |liquids the

transppeatilé ploductariginatsris spink doryn fromdhesrastrabeastonspalfasies and/prethe oil
feld. l[imting size for the small particles may be
% relatively larger for these |liquids. Wen

hpdragarReaagie O DNt eabbEment i€ tHeSedk pamﬂemx dwdd: fedrna
have a greater tendency taq dissolve. ere
aﬁﬁg derived

Flsch@nal;@owhmmqeéss preffgeblghe Bguid @Sﬂ%‘ﬁ*mp%ﬁg
from z\%\g | %}Letr-\’[?%%sf{l: g’{]og?srs.or >Fhéchf oh&%ﬁﬁ I 1&’5 KAt rdnﬁ%?coﬁoﬁ&n be

% water. As such; when
denvddffﬁmﬁ adishar Trabioh progss. dnladdxaotnydmorcasekicﬂﬁﬁwm using a liquid

qui d, faorexanpl e na ht ha, co se
sl SR AT LB P et PR o SR
contaﬁﬁﬁﬁms sudh 8k ﬁﬁl%@kﬁ/ co?l%gm lc8ipo?Rde Endvau fuR @bhthmiScdn@iolads, into

en water or al cohol is used as
Flschexhﬁropwhmpwd wbx parm:lqwl d smal | er size particles.can

o PO St B3 BRI R DAL L IBER Povice
synth@s%@d’s'WFSC&Q—WSGW&O%@W pﬁ@ide%axaﬂ&ml\m, gint th%sywahmls gas
wax particles may conprise > 75 wei ght %
generp‘&d fiios g nptarad &ps ertraAl st CWIEQ%UWQ%? m Ew\é%ls process
to proné(g V\g t1 ”[(?19 &e%ﬁ%l%@ﬁ B%g ﬁieﬁ%f. ltkﬁ:rlgﬁﬁ J‘?g&br@oﬂ-omﬁk (1111&@1 of the

A0 eVen nor e erab % of
trans;ﬂa’(ableqir@cﬁml arger than 2 8 mMm By i ncreasi ng the size -

f th ticl h d f
 peiGarenrabeie apAsyed fomimtrrop o e TG G
transﬁrﬁaﬁfél q\é&ﬁlc't ShCatdd i Je‘h@@@ ROfltRL bPReldl pﬂé‘hdm@@hé ﬁ&roﬂ)@inﬂ Herlved

e transportabl e product can be stored and -
wax. shs ppkdheliquid zabbawpiirgierm dmveﬁmmlwtba, a pegroteng] darivad Beavy oil,

R L R
NOAs § R4tHal B5h orebalfagset ﬁﬁtpﬁodhai’mg*a?ntﬁdsﬂeghs aAd apxddrdtd atre often
amount of Small wax particles, or fines, wll g ﬂ

found at thesammsteqiokesite, the wax particles may be derived from one or both of these

sources and the liquid of the transportable product may also be derived from the same source

as the wax particles, the other source, or a combination of the sources.

If the transportable liquid is a hydrocarbonaceous liquid, =75 weight % of the liquid
is selected from the group consisting of naphtha, heavy oil, distillate, lubricant base oil, and
mixtures thereof. Preferably, the hydrocarbonaceous liquid has a sulfur content of <100

ppmw, preferably <10 ppmw. Preferably when the transportable liquid is a
hydrocarbonaceous liquid, the liquid is naphtha. The naphtha can be selected from the group
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transportabl e product. Thus, if wax particle formation
produces an excessive anmount of fines, the fines
wae bmalssebe renmoved. Wien wax is cool ed W th drBCT/US2005/033647
may fragment into fines. Wile fines can be renoved by
conswtf %antgy@{rblg&%ldeﬁb&y g%hgglsigf}ﬁf qagpxsgl?g%)th?}gh glg(; ﬁh%&utteb thereof.
Due toﬁﬁcﬁéﬁédibfﬁeldnmemlﬁﬂhm ptahzela‘scarmvem from 4 F melser&@omht

LTI e
are de%ﬂ f{:b?n ?&1‘&1&911 %Qcﬁh@?@ﬁ%@é} Bieflerathlly St hughitedis afpetrbRum

cles into the iquid s a function of the
derived earmlehaatlmse-lsofadvmagepmw@pttﬂﬂltlalilS@%ﬂb@ﬂﬁéb dgrivedgyax prsticles

wit oA RS A L8 RO DRSPS Bl o
amourltd @frb%ﬁﬁhhﬁbﬂtsesubh adléittur beitaia@eethpbOds aad aitrdgen cemtaining

periods of time. Preferably for hydrocarbonaceous
compdupgdii ds, the transportabl e product does not exceed

40C, and nore preferably the transportabl e product

does not exceed 30C for a long period of tinme. Mst
FischéiL Ef cpsabbynthess\Pidress i qui d i s a hydrocar bonaceous

bgqe%léglﬂy éggwta)r( ;g%g%é;%&%lpf Pg{j)gtﬂg ﬁ%:tsé énveipﬁctér? i§/rg Wrived frdm a
F15chéi“”[§§ cH?rdc@ssallﬁ R BYen MEreProfePéd dhbddihes, ith&fseﬁf)ortlbh of the

icles can dissolve into heated al cohol , "water,
transportatidndifuid is\atsoalerivgéddiom adischerc Brogbdigirgcesivhen t he

m&?gﬁs&eéﬁgg)r Iﬁl? gse((’%ﬁt%fo fsx\/\r/le\/;%ag hst coﬁ%%e?lgg ‘ﬁhuldﬁg&dﬁg@gm b ‘éontact
with Jﬂfl?ctheF PreopkErpasspdt hﬁ@éreea&h@duﬁidltm‘s Fxypiedty, 6&d@nandd optlonally
- preferably does not exceed 500C Due to increas

heaviefhyiduicetyenesthape archeaniey) cap he S%)Ehfﬁ‘é%}} 2 E‘Prlé@nté‘ﬁ’&? Pyges
gener&t&#gg%owd% L1 ﬁ%? p@éﬁe@? eﬁ ﬂtﬁ%i&%s e5htSind B} @ ofdrPaNdearbon

an froma combdn source .
monoRideddrdmady igelademien atnoasis ef cérbtnn diovida ehdigr ‘Q@fﬁ’f hEkg gresence of
gas is often found at

sulfur, Bitreen DAIoZETh SCIERHE. P‘é?faflgmng F‘Eedearé?‘ca%‘mgﬁ“i““?& &l'd’ Fifte s s
unde@%ﬁl%r & P@lllsé’peasgﬁ%@ B@&lnﬂmgkéﬁttﬁb qikgitypertaé Eynhs, ivigprdferrdato

orte as wax particles and the liquid to be used
remo¥eﬂsdl1ﬁlﬁ aiid ahsrpmntaabhzmt&pffr@d m]a,et feed b@fpwaxeéforrﬁmgdh%ﬂsg}efn ropsch
chemﬁrtrglma/tler;g@ at urg\fm%&%fﬁ)(fog 1Ha on%r%tévrﬁgl Ogn@ r%{) %ﬁ@bhsklll in the

RALAHRDIESZAD BuAddy 8t preferre@fdrirandvng amﬁmmpum:ascmns for

preferab’ly he i of the trans '
remoging othge pqmﬁ@rdmants areqwell known to those of slgq in 81b| & FH zﬂgg r%tay Ibg

desirable to purify the syngas prior to the Fischer-Tropsch reactor to remove carbon dioxide
produced during the syngas reaction and any additional sulfur compounds not already .I
removed. This can be accomplished, for example, by contacting the syngas with a mildly
alkaline solution (e.g., aqueous potassium carbonate) in a packed column.

In the Fischer-Tropsch process, contacting a synthesis gas comprising a mixture of H,
and CO with a Fischer-Tropsch catalyst under suitable temperature and pressure reacﬁve
conditions forms liquid and gaseous hydrocarbons. The Fischer-Tropsch reaction is typically
conducted at temperatures of about 300-700°F (149-371°C), preferably about 400-550°F
(204-228°C); pressures of about 10-600 psia, (0.7-41 bars), preferably about 30-300 bsia, (2-
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froma Fischer-Tropsch process. Hydrocar bonaceous

liquids, water, and al cohol can be derived froma
wo-e@ehaiesar opsch process. In addition to i ncr eBSEUS2005/033647

efficiencies using a liquid also derived froma

21 bar§ AeH, Aﬁtg %%i%&ﬁ%%isab%@mi@omc/m pRdeablyaBo@f300-

tam nants, such as nitr ogen cont al nli ng
3,000 cugfbo uﬁicmn;mﬁcbfsuhdmonscfonquqmm@ Bisehsodnetsch type geactions are

rived wax particles. In an
‘Wﬂlkﬁaﬂigﬂgﬂ qgﬁggﬂ?W% the natural gas or coal asset
AL the FQEI@é{l”H‘Sps‘éM BB sSpro@ss frfal range from C, to Caoos
Fisc er-Tropsch process to provide wax particles, and

with atmiaeorstynltl b0 Gam- traser Bhergadtionpan e conguged|in @é(%“%tb’ of reactor
types, %uc% as%%(%?tbe& %ct%l‘ c%npa?rHH%&?e 6r$ﬁ&e%§tta ds Ss)f Rabrs,

ocess 10 provi e met hano e used
fluidiZ28 bed Eeatiothbela chmlanﬂwntdfmliiffﬂéntttm reaajorisd Soéh telaeilon processes
transportabl e product articles are

and rea@iaismvvﬁil ism‘ﬁ%?ridoi%umemﬁ?gi@g%@e{%e liquid of the
ﬁ?%’%ff%@%i i ?%geio&@wicﬁqs peféieaumegraam%meoi I

petrdl eum deri ved wax. such,
1nventhchf,‘ uhluq:is isopazin hée (aldpeassbﬂraufnr dm’ra&l@lﬂsma ﬁmt]’qeastr(mgly

pet.rol eum deri.ved oi | e e
exothgmys P ook RCa AP iRar PrstEy T BNV Emele By weishy
parafﬁﬂﬁﬁ%r@@arﬁchﬁ naRh usif}f a@obat ¢HtAYst JBBthe KlueSPro@ss e.tsyﬁgu’s
producing synthesis gas and an oil field are often

compfiguga mixtureef hydragen ansbeasbag menoxidrels RRRLIBAER AL? ngdd%'ﬁse
oo S 0 S A o o B ks

catalﬂﬁdlkpé@sfédfah@ Buspbeded ame skaryligeidasnipsingey dpaatbion ipesiuctsiod the
ot her source, or. a conbination of the so

synthewawgg@ptvéiuﬂeaqeihéimddmid%r the FRpaYStemeBiRaE: e{ﬂﬁ%mi)ieoiaila oPthe
hydro ng? toviﬁ ggﬁ)or{ %II%BO)EIEg HJa& gFUaQIy' rﬁng%eﬂr@rﬁ taﬁ&htfor PR dobet 4HAtR more

onsi s eavy oil, distillate,
typicdllybwitida ﬂte x’am@eofcfrdm atarud 0.7t iabmeéz Tteee getferablyeftam aboyy 0.7 to

he hyd b
NS S
comp‘ii@l? [Cﬁogﬁl:@hérbﬂlﬁy%fe&n@e hrdneasiobanaceous | i qui d

I's naphtha. The naphtha can be selecte
f ro igemeiw @mmampb catmlgstafsorrsen edireupnVaE tiapgton H’ﬁiﬂl Ry 2 metal

oxidg qlllisef): ”E}ger %?qﬁ?s% rgiﬁg il;lltég gcbn@g nm)fétn%tgl ) {)198 ?(gi and%%ecr)tis@alhne

the wax.

mole&ﬁﬁﬂ Y&ds f s@ammbe Iﬁs&l@hﬂ?fop?ﬁmw%tmme ong beﬁiereaﬁiﬁe Nhé?o Ru
aphtha is a Fischer-Tropsch derjved na ht h

and Rehé/lmb%ihbﬁtllilg:lﬂégefféﬁeAdé’FfeVé%lF’st]EﬁhTﬁ%ﬁc braghist ¢% ?Oailpﬂses |
effec? ¢ Q}R%)lﬁlt?e%%lﬁas@gi oﬁfnﬁgégf Ke, ﬁ\f'@t RPRt @y, 78 1, U, Mg and La

eum deri i's’al’so advant ageous to
ona stmableziﬁorgarac hgtpoit immerdh, piefeiabbytbngaxhighaedqmprises One or more

refractory metal oxides. In general, the amount of cobalt present in the catalyst is between
about 1 and about 50 weight % of the total catalyst composition. The catalysts. can also
contain basic oxide promoters such as ThO,, La;03, MgO, and Ti0,, promoters such as ZrO,,
noble metals (Pt, Pd, Ru, Rh, Os, Ir), coinage metals (Cu, Ag, Au), and other transition
metals such as Fe, Mn, Ni, and Re. Suitable support materials include alumina, silica,
magnesia and titania or mixtures thereof. Preferred supports for cobalt containing catalysts

comprise titania. Useful catalysts and their preparation are known and illustrated in U.S.
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with a Fischer-Tropsch derived |iquid because
Fi scher-Tropsch products have extrenely | ow anounts of
w@E@onbasiceant s such as sul fur contai ni ng conpourdEUSIVS/033647
ni trogen cont ai ni ng conpounds. Fi scher-Tropsch
Patent %560h,@g§,‘6§3,ﬁ>§lﬂ&ﬁ§§ntgﬁ&fd% 801 MistritfVR BiR%oRBRififd RBitive to catalyst
according to the present 1 nvention are derived froma
selectiéi.scher - Tropsch process. In an even nore preferred

enbodi t t | t ti f the t ti -

et 8 aaeT fedop e anereeharo o e fep R agadyely
low to nfbdel5& ARd thETORE6R pfJaask ficlibe aS¥REMSyY hﬁ;ghfﬁap’cﬁﬁbxedf To®

I i qui d hydrocarbons by contact with a FI scher-Tropsch

molecar (§l.ysweighttdefinscad tairolativadn Hivt pronertionwd highimelecuylytwagh
and_optional heavj er ocar : :

Co) R SRR AR PO B el AR R itin growan

probalgRie] &idthe taactisroptodectsiolubes rdatpasy loGeprepatiby of low molecular
synt hesi.s gas contai ns_hydrogen and carbon non xgge,

(C2-8) waighhelglnsvnd adelahy o1y higkis Ofb?ﬁe&b Bolrchiap et rpen) Sraxes.
Such c%ﬁfs'ﬁs ard BR1L %géﬁ BE RS ofSHIIf the M AALG8be rBAi 9B ined and/or
sel‘eni um phosphorus and arsenic contamnants in the

prepars.ngas i s undesirable. For this reason and dependi ng
on the quality of t S as, it is preferred to : -
 Phhetreediitom  ERehes st B smchalains BrlsRif iy rBsagfine. The

produll§ frBferiReef- PF dPs bR NE b &feRAly iR E108S £ Ngiltedbtivh hrodubbads
for renoving these contam nants are well known to

waxy tenctsan phdeski (Theilight ieectign produet (i.ex thepsoadenzpto fipgheriiag udes

are preferred far remmyin Al | U L Lk S 4 '
BB Bepl SR DR, L L B2 08
largely ﬁﬂﬁ];e (Efcﬁﬂﬁhgé, with dddfeaging ambiintas @ zﬂ'ﬁ)&t 0. désiwaxlglreaction

puri the syngas prior to the Fischer-Tropsc tor
produgtdi.¢. efhgveaxdEcHom Lagiedes dudioryhorsheing 3h9ye t?%‘g’a -8

vacuuléﬁegagto.ﬁ Qfkrod hgag.i// pﬁ?@ﬁszgﬁ‘ghlgsiﬂme%zm \ ,Wgﬁde@fétasing amounts

eady renov acconpl i shed, for
downex@mpl e, by contacting the syngas with a mldly
al kal i ne solution (e.g., .aqueous potassi carbonat.g).
RO badebqerbeb R S el Ao g B e, The
Riah%geh' BQIIR cSUPELRE Sichted Bian GONRI 41 VA Bortndl bara iR, &fd dién
waXygnd mﬁth?g Fﬁgchgi-gro sch cé%alys? Jgger suitable
greater thapS0araighs Yanomml persffins. e bightreaction dredusheomnsisggparaffinic

| i quj,d d hydr, Ri er-T .
produpts il A6 OR RAS ) S RBHAP R A dhPE el e Bl
reagtié‘tg Huct QRay/dpricd 49madhl4s) 50 weighten adndyevab higher} @ldob@H knd

4-228C); pressures of about 10-600 psia, (0.7-41 .
olefingaktdy thepyaxy apashery PrBBH (. a0heyEx fepton) that 3s Hanspertgd acgerging to

the pr%sr%é?ﬁg t}o?/lpaggagaa(;/p%%gé;s,t RSt Rlth B teal Ok ﬂ&dQQthﬁ ChdbdMised to
provide the liquid of the transportable product. |

The light reaction product can be used to provide a hydrocarbonaceous liquid,
alcohol, or mixtures thereof. In addition, water suitable for use as the liquid in the
transportable product can be derived from the Fischer-Tropsch process. Water is produced
during the Fischer-Tropsch process as a significant by-product and cooling water is used in
the Fischer-Tropsch process, both of which can be sources for water suitable for use in the |

transportable product. Preferably, the light reaction product is used to provide a naphtha to

be utilized as the liquid of the transportable product according to the present invention. To
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3,000 cc/g/hr. Exanples of conditions for performng

Fi scher-Tropsch type reactions are well known to those
w@boosksdes9 i n the art. The products of the PCT/US2005/033647

Fi scher-Tropsch synthesis process may range fromd to

prOVldg%(l)gtUIdv)oAuhDOlQ 501 thY trh EBH%IQEroHQCtQt%JS/ HeH28&saryM8 upgrade

lon can e conducted i n arvar ty react of
the Flstcyqtréhpps;hdighamoﬂmot gl phedsseewetl dnewe mthaswfrﬁgllbmeth@ prt. These

nor cat st beds, ur.ry .reactors,. fluidize
procest Rt GPURg peE R PR R Pt P mhe rpES Tl gu
mclud§ué}tydfa%ﬁt ARBrbBL PSESS agsoAftibn! BATRS@a8ina 6y dvekrdckisipowmd
docunented in the literature. The slurry

comblﬁatmhéwrmfopsch process which is preferred in the

n@@%l')lyd%?cgﬁgs Sclzrqe%g% SRLLOD. é%fx)eh Fr%ﬁlsthﬁ %Qﬁ{ﬂrQ&u({P?@ﬁthé #0her-

(S acter|S|cs e-st

Trops€XstbERE.NBY way o Basisle, rvelﬂlbtnapmthalah beSplﬂleased on ﬁrecmbmr enarket
rel atively high nolecular wejg

and capyaRgE R B@matkﬁh@ﬁhﬁ@mgp%aféawomebw I’ 9%41 mixtyreg fhgreof, itis
prefer%lllé‘ td s e@xrl%ﬁ?ﬁfdro%x@ﬁr}q?&efsgf%ﬁé rB@ud'i‘ Flofh b BcoRbmic

carbon nonoxide’is bled up as a third
standmhaslelstmefemgte ta skipuhe yawpmlhles: mﬁ;sqmeifrcmsmhght@m@p@, such as
roca

Fi scher Tr.0 t | yst
condeptaligiand B Bl Dnatreryranar S es Beffha 1o ng
hydteea! han hp&:%@la%m FREdr MRoR¥ R pRRAGLS ﬁfe@@eﬁl‘tllyQBnMﬂ &ygenates

~are liquid under the reaction conditions. The nol
in thefermi of al»crohplsemﬁ)a@ld@g’énclt Qﬁntrh%ll"clalcb@?ﬁl% anané lwﬁ}portant that the

light }}y)cllbcfcgg%/)fl?s\xﬂ%r p{%@?r It r?tg lge)e o?atta%lrtgl? %H%u{n%e r1«?55 than

1.5 mg KOH/RNéhdrh & i etbrallyfles thamibs tng(KOHfg) Mbthuﬂs ﬂ)r BeduAmg acid

DG, A a'Eéngé%g%t%dafdé%?%ﬁhgﬁé%%?ﬂ@kﬁ@& GiRspE gn zeolits,

oSG 51 RS gl b FoRES s it nd
decarlbd;@nsmh; therematedhcmgl the ami mimbex pfithe Figohor Tropshdight product to
catal ysts

|
less b B R RAPI T Hotoe B 4 BRRIYE it ¢ bbi e )

F'ﬁl@ ke EEH@&%& @tF?éc}i&{’ﬁrog&Wéo%@s zﬂ&ﬁcdﬁrbefﬂéf@c OAchQdmgly,
Co, Ru and W th cobalt being preferred. A -

for thp mfee dcmdercm h&rscl’rfrrdbgpwh@aqcaassy gtis m?@ramsf@éreé? the dtateydo
alt. a , Pt, F
mcre‘ﬁ? Fits ?hsto 2red ergll?l'l ng m@é’re e%b@agr %gérghagﬂ? ? abl e i nor gan|6c
S qp;@ Qlsb poBildE tnix Wipafhas adived doen pﬂtoﬂ:ehmc withthesBischendropsch
nore refractory netal oxides. ge
naphthpsarforpblendisaephPrEbarhavE AL HE nB@P%‘l ?SS?’%a“b‘e? meKOHe,
prefeﬁg&g'éssjt hatt (1 ﬂ%ﬁ% ? A | @Rher’ foggllflts hehiRb@dat 6RhRr¥Shck such

ysts can
blended naphthas to reduce the a01d number of the blended naphthas to than 1.5 mg KOH/g

and preferab]y less than 0.5 mg KOH/g. Preferably, the hydrocarbonaceous liquid has a
sulfur content of <100 ppmw, preferably <10 ppmw. Fischer-Tropsch light products have
low sulfur contents. If the hydfocarbonaceous Hquids are blends of Fischer-Tropsch liquids
and petroleum derived liquids, hydrotreating or hydrocracking can also be used to reduce the
sulfur content of the blended liquids. |

If the liquid of the transportable product is an alcohol, alcohols can be deriQed from

the products of the Fischer-Tropsch process. Alcohols can be derived from the products of
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contain basic oxide pronoters such as ThQ2, La2C3,
MyO, and Ti Q2, pronoters such as ZrQ2, noble netals

w@ Riog/oR@ds9 Ru, Rh, Os, L-), coinage netals (Cu, P@QUsSWoj/g33647
and other transition netals such as Fe, Wh, N, and

the FiddBer-TebicAPr6ceSHPPREfni fids S cll dndwin6 kHéde o BT he art,
silica, magnesia and titania or m xtures thereof.

Furtheppetee thediduish aftln transpertabiepratiect swytbsianirgire af tieybpve liquids, all
of Whl%ﬁ g}%rdef'%& fr&%r{hgﬁlséﬁe?fﬁ#&gﬁl?) c¥ t %Jsg'%dontel%g'ng)r% %1111(1% derived

at I on are rat
from tth1séhéiﬂ801ﬁ63 proshisat tnaﬁsploﬂttbendex:l als@phduidd fust tiad Fiseher-

but non-1limting ative to. catal yst selection.
Tropseheproggssy pé%w%ﬁ%@ag egtlf%ewam f%m{ﬁ% WO U Spenot need

to be H}Eﬁ’é}ﬁ% !he%lﬁétetl&%ho@foetrar %IL&H ¥ Sa% ah@¥hdr® o iR %&B&T@B%h

e reaction products Include a relatively high
produgts epedransmmted fio h dewehayled dadation (oGRevijle vadilyéiproduetf ims siagh

e S5 Bob 2 RAERRE e B S Ph S HE e

nltrogQﬂ Qdﬂtgﬁmﬁ%b ?bMﬂsBﬁn@‘sﬂﬁr‘éBﬁbiﬁlr@' @WMpdufdobabi l i ties,
he reacti on products include a relatively | ow

M&}mmat@ns & liguid used tchiorm the(temsgyrtaple RyRducs| ibmupigioh hg highly
| h
comosbyli3h o P A LPEFLLRN ] W BB el A 0

liquid@haysdisd Be witer faem alid Fl@dlﬂr-d‘ﬁdps&leprbeﬂdl [rythe FisehereBropsuil/ pyocess,
prepared. The product fro '

Fi sch h
the W%férﬂ%l&y brsprodensd # ﬁ&bfmr?dug%\?%?a\? F#Eﬁer%;emﬁﬁ D §£ Q?Q%ggﬁsd n
related gés‘fﬂ%rtloﬁ— W@gﬁ%};r@@égﬁhg erdESR Rk aslidy ‘hdiﬁ@s @}TL)QJQ&hty In

action pro Xy reaction pro uct .
addmbm ,gh¢ wateacdn comegdraul thetcoplingwatet h@dc@fuje}msﬁs@let-ﬂa@nspb plocess.

nccotdits 3B DA RS h e S8 B 02 b g fom

the wbt@r ﬂ;)hsro@@ct C@Qn RNEdinPiwlaltr AR Gl Giré the ISP, uwassertd@nbéu from the
about reaction product (i.e.

Flschcrr"&@p$0bm)r0du¢tsl labeﬁlmmﬂ@m @@mnswé@thhgwawé@én é?éémn

corro§1%r} g'lélﬁlg; ﬁhs’ qq\i)g)xctu g]g_grr%% r%gée 1vattep ohlﬁg'g%sjrﬁfg\sﬁkn@a%égtéﬂ tﬂeﬁ") 5 and

prefeidBMeréerChdh 6. BoThe Waer l:dxghattrda&aﬂab lirRpeapE ﬁdletto amdcdebtable level
waxy product are substantially paraffinic. The wa

by nugieshg éqchg@lﬁgneawv kaopiq hase rsglélt ig/thg arh AN s Q@F@hft‘dy igy,PCT
apph&ﬂoﬁ?;*vd’gir/g@@sﬁ?u ;‘Ié;%”@ oﬁflbﬁihf%?aw@ 0 RASBA et/ 195351 A1,

redction product conprises
and be@rO&flfOtSM%Ap,rmdueﬂe&nmstduedztlsr@ml ficant proportion of
al.cohol s and oLeflns

PLGS0LS 0ol oL L BT SRRt s LT e
locatN 11RVE@MheRitd Rehn oitfiel@N B the@Mdstances, the wax particles may be derived
from a process for converting synthesis gas into higher hydrocarbon products (i.e., a Eischer-
Tropsch process), from the oil field (i.e., slack wax), or mixtures thereof. Using a liquid
derived from the process for converting synthesis gas into higher hydrocarbon products, a |
liquid derived from the oil field, or mixtures thereof with these wax particles can provide
similar efficiencies. ’ ‘ .
Alcohols, such as rflethanol, to be used in the transportable product can be purchased

on the open market or produced from syngas by processes well known to those of skill in the

art. When methanol is produced from syngas by a methanol synthesis process, it is pfeferred
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olefins. It is the waxy reaction product (i.e., the
wax fraction) that is transported according to the
wWEe@s®s6s9 nventi on as wax particles, and it i sPeTES2005/033647
light reaction product that can be used to provide the
to usd a prtidn of thhhegynpasan &[I@sl’charlee)psn’hqﬂUéHss tolfredudtgintiuding waxes as

e At BT e A Eaf ) e Beghgshrmes i o
flash P&%f S thud, Bt dHiRd n‘f\’ﬁfr ch%Hfléa@g{a%efté}ﬂ(e&sege??ed RE low flash

in the tran ortab product can be
matelﬂaﬂ@ rrVWat@e nRyde hédedﬁpmpﬁh:dmobmwé@sto dewtase thequppopk@mde As

e o S T P BRSPS high conten
of waFdrSﬁ: IRmethfPps oAt EAGESS allBRited for\WohGhy wan pﬁﬁcl‘é@ HIuSESe made,
for water suitable for use in the transportable

as theyfepgiticef thpmethapalpyvgter sohetion; it be grgater than heslgosity afghe wax
e I
partlcll’% tq"ﬁlél% c?rgﬁé%tgﬁl \Xflgqulgfglga%sfprgiggaﬁ)} J:c;n%aqg g%%ﬁtr ﬁl%n dOg’ufEngthanol
| rWRet naphtha Tothe orahshortableiliquidd alehdlﬁ&:dn&)efmndu& mto fhet ia@htha
ns ortab e product jt may be necessary o upgrade
and tlgq@ rplp wny;r@wpalméqkew pg}vggggggéhe vapor pressure
and 481 b mhﬂ% WaatRidhase,af skill in the art. These
processes for providing an acceptabl e |iquid suitable .
for use in the transportable product include

hy d hoxy| ation, adsorption,
'§Eﬂﬁﬁxﬁgé$é;?¥ﬂﬁLgi@%*%éﬁ%gk|ng, and combi nati ons

t hehemd the kB adprels O BeliRRgoR@EbIS prddiidi sbc6RIhdI0 tﬂ@pﬂéy&l@l 1nvent10n

fromthe |ight products of the Fischer- Tropsch "
is the;mbeléx ghat Byaxmys despits theprlativelnhizh wraghithaf wax Ber wax particles
: [
3.4 Mg&ﬁ?&j dng Qm%lﬁ etﬁlé’ ge@t ﬁg;ﬂgﬁs#abﬂﬂg o%‘ﬁx% t&ﬁ%raﬁlegafmduct is.
;mﬂbﬁh&iﬂ&%ﬂo@hereof it is preferable to use a light

h droocarbon Fi scher-Tropsch product . an econom c

Fap Biaxparticles; 18 appEBptIgVal to ghal piehy ‘ﬁlil Rfransparidepetween 10
0 b
ﬁ@gﬁgﬁt 0 BR7GEhtbd %‘E%‘P%Qﬁgﬁmerﬁ £ibn a8 tﬁ@@gﬁ@ﬁ{tﬁﬁ liquid

rat her ter ano or m
t hmne‘bcﬂraml-meveal ottaigétt from dnshenBbentiflei (86 e OD ® 198 @i hel ght‘

Rgﬁi Q%g%§ently contai n oxygenates in the form of

cids, which can result in corrosion.

2T§H§mg e trhspdrRBILRBAuct RS Wétks hi L, R es@dcRaRe typical
Fi schér-Tropsch product be treated. to reduce its acid

ntemperatyre dpangogeaanoyagss.ny KOH g, and nore preferably

o 5 V2R P B DR BB AR BB,

hyﬁbeamgwwmlgandaﬁwmg i“ﬂﬁt}mﬂthzemixl fatticlesaincp wothe b@ﬂmrﬁ rofthe
on, clays. Further, oxygenates can be renoved by
d@ﬁ&dration and decar boxyl ati on, thereby reducing the

Satis?a%{oqy &}égyﬁé') s?afbilhff‘?s JorreN R RPRAR pLuitigi?:E depqux%diattay to the

bottom or when the majority of the wax particles drop to the bottom with less than five light

taps where the light taps are generated by dropping the inverted vial from a height of 3 cm.
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less than 1.5 ng KOH g, preferably less than 0.5 ny

KOH g. The water derived froma Fi scher-Tropsch
wEemees®sal so can be acidic. Accordingly, for PaBUSBDI®033647

derived froma Fischer-Tropsch process, it is

important to treat the water to increase its pHto

greater than 5 and prefer@?dlé/ngreater than 6.5. It is

al so possible to m x naphthas derived from petrol eum

Rati“Mﬂ%Cﬁh@OlFi scher - Tropsch naphthas to form bl ended

Hhthsgex phatlehdupinamdacidio thstoesm af frdcefisvihdiativiiubl will particles,

LiMpitef the oas pditidestdbophiystieiateBab tHetbotfontlsQCiaatakly 81d6dised clump.

n

KMoy of the efar paritlss dr@sts thehbatior adfrd¥tflohd Gax PatticieS after 1 tap.
f

b| Eegiedtha apkpiradestdioy 16 thedottdh g5 Afartéhi1n dRBEEed QlundpMBer 1 tap.

NI BD W N —

bl Mostedtha apkbiradestddop 16 @2 bbttom Bfter EOHEE 2 Ree-NEEhETRRAMal wax
iddsanadh farttatly 8icpdt@d cltmpgf erabl y, the

6 (fail) hiy iteoCAHBRIRE EOMS dioh BihEbdiRe AteSSHapr FFRNE TR bofIm a5dAQntact mass,

ppnw, preferably <10 ppnw. Fi SCher- Iropsch Iight
products have |ow sul fur contents. If the
hyF&F 8 dad-horaced meesh) wan phsticles tisl retialof e vial internal diameter to the

_Ei -Jr.opsch |4 qui ds and petrol eum deri ved |iquids,
wversfl AR FAALTERRS U oy ekl i S Vraqe Bl usea,
such thetliie eatiohs thaNihLintetN iRfHetedto thBAVEL SRR phrtiBNisthS is bieater than

the liquid of the transportable product 1s an al cohol,

7. al cohol's can be derived fromthe products of the
Fitgie iGhspbapi Hodit i Li¥ed Hiam
_the pr oS ucts g’h h e@é?f:f’gﬁél?lf‘%@g gg%ﬁr&g}r?‘ée?lglgg g’f)})l/lg&‘ 4 passifig
stability edtmig pes meablred andescritedthersie atdf0°€kot § wieekst he art .
Furthernore, the liquid of the transportable product
may be a mixture of .the above liquids, all -of which

Forniih € W P@idlel E\ﬁﬁ‘tlﬁé}?rﬂsﬁgﬁlﬁﬁhﬂﬁrgﬁ&hh process. Using
one or nore Ii1quliads derlve 0 e Fischer-Tropsch- :
pride & pagiclesad eaqresenhiovention ataydeprodiwed trohr mnitérheax by any
i r- Jropsch process ovi des at, efficiencies.
metndgl R i o SRR BR IR enBler it 8l FBbicfrnt g pisShimn of
air, cdvling @bt dropletshd waR b SiqhidCart fofAink On h HRYE PRXdm5168€0 M@¥ipment for
.and nore of the Fischer-Tropsch Froduct s are :

formipg apkdrymedhe wax Rargisles pissleertived in Pary’s Chpmival Begisearsb| e
Handﬁ’&&dﬂ‘cgéitibﬂ a single shipment. In addition, both the
- wax and TTquid have | ow anbunts of contani nants such

aVai parggemcandmtfaﬂmﬁdrtg{ casrinat i 1511@&1 vadido ; Iﬁiuglfob'fng?ﬁéﬁ'(% ﬂtdﬂx@ 0.25-
» ..Compounds en water is the liguid used to formthe
27 thigk.5 %BW@%%@‘WE@W% i ayRrseptivariDheooladgdni spravdng with veter.
The c816h ak HAShe SHROUL theh@VEinfd HEb&S nEpinIimi ioli
° cpr efaer abl ?/ greater t hlgn 65%& b‘lyﬁresglafgﬁ?l 3r/1§g11g% t%grawoh or
maultagehent ctiesnAs max Pagicles withrropgcdges e essprefenretibecause the edges

my RO OR35S 5L B B e B
downlaslope, optionally with grooves, to shape the wax particles into spheres. The wax
particles are then further cooled. Alternatively, molten wax may be cast into long tubes by
extrusion and cut into smaller cylinders either with a rotating cutting wire or by simply
bending over a curve. The smaller cylinders may be furthef shaped into spherical wafx
particles. Spheroidizing is another method of making wax particles. |
Prilling towers and spray driers may be used to form wax particles by dropping

molten wax through a cold gas. Prilling towers are preferred due to the tendency of spray
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rel ated gasification and hydroprocessi ng operations of

a Gas-to-Liquids (GIL) facility. In addition, the
wowioend@sn cone fromthe cooling water needed POT/U$1065/033647

Fi scher-Tropsch process. Accordingly, if the liquid of

driers to¥8rrh AR DRNAYPRH Be WaRSURE tHeSforRddwax pAHBclen Bl theq Rt REst
derived fromthe water by-product, fromthe cooling

partialjygo8igify apd eandiescollecsed mey lecmd thy pesferglelyiwill gerve apfherguid for

the traE p%& Iordg €s %‘}%J@ S e? tchfogrglvya %951 é:p?) éﬁ'la?essme
A 2rodiRy Dol IR e Sitph

resul't Incorro
and stabmtplgmmnMsdmntarmkpdl—laele\mmcmct is@lsonmpeaa& Stich Mgn@ and

ater than 5 and preferably greater than
metho, {08 (elgEHNIS PPERNHE det2rsnBoukihe Piun qifwwg?fige o b skitted
in the 91‘76 C§ﬁ’ftﬁ@¥%¥1@cdl@ gz?sl shQMd'?)‘é 'ﬁ%‘é@ﬂé-%o&ﬁﬁ@ Rk pFHREsWE tHe K1 Od’ﬁﬁ‘ not so

hose of he art, and as described i n
much aqaplcamttmionknwymn mex%mlt N waVRroge 66846 wa,kuVDThe

3/106353 Al.,, WO Q3 5 and 03/ 106349 Al
diametep and sppging of the “8?%8%”’(%35‘? éfwefw 88%)“" & 3%% FRpOTiaRg to
formd?épl@t@@{atﬁmheH&Ere@h@@uﬁd §apeynt hesis gas is often

found | ocated at the sane site as an oil field. In

t Aaetber methedhtocform e pagtielgsas toi Rapemolieny we tharghadinuiq. oWater
may bﬁ ge N etﬁ%vaft it ) %{%Eﬁé{pﬁop%‘%ﬂ %pcg:%ésstﬁg%sés #%Qrélha%qg Feduce its

aroen produc

acid c@r[téméb‘éﬁlk,préféﬁéﬂ t fMRe miolted ek &b 1(1] ected ints Itla:cHotmaxc)f a 1®q‘u1d filled
m xtures thereaof. Using aI| derive

vesselhrough B qoir NegH e FUTHRE %ryﬂlreﬁ b O@bwam? Ifﬁ? @H@Frature of the
botto ¥grfeoﬁﬁﬁ@%s@ EOfMhlaheddt b 'téﬂr&ﬂegatﬁjt% by RGhh TThd ﬁ@ltfﬁg lpoint of

m Xt ur es: t her eof th these wax particles
the waxaprepemingdiee ®jeactor apzziésf fragn ehxggmg will weholkg hcwt hseddgoward the

TN R R T T

(e.g., @X@ﬂaﬁlepﬂre%eﬁﬁﬁi&ﬁarﬂﬁbh ﬂfdi’f@é’léh t Qoldhﬁﬁf@ge@for%khek Erdd[lcts from
. When nethanol is Er oduced from syngas

an air rmtalr\@rtvolunﬁym heused tppvidedhe ¢olgdsliquidiess p@&@%wa&?é a
pﬁ’h% h'gl?sggﬁtt%t fllg ﬁ%’dﬁé{%\?\g}% é 515] ofathg k,%ggecr EE 9&1?&J%d%§'%§ﬁl%?n5@:

sluice§,3unps, dr&ciebhd) ﬂﬁ@oﬂﬂlt@emg@pimmeats ia¢cludethe divoeatar and spacing of
because of its |low flash point and t

the injggiop peglgsang areg@nﬁfﬁé%‘ff‘é&f ﬂ&r%%ﬁlldéh% Eﬂ%‘d ég}ﬁl?%ﬁé‘a denghs.
Prefeﬂaglgléédlé‘mt b ostﬁe }6? Fthd P¥sd?Cinddd Bkt bOHERbIMARAE: hbves

ecrease t apor pressure. As water is
downaade atimrethbbe of fustoa of ehfstpamclt:h eltsdiat wamn emtS ﬂhe bottom

I ncreas | f there.i hi
of thei g3k B8 15A2PIEF 1EGTAG B é{ﬁﬂaﬁﬁﬂ%@% 3?’1 %?@?‘h&f
produ@@ rffdn?ih%%lr%ﬁrathﬁl UBd@n b@%séd"t@ cHenaeé hot wdtertlBRoved from the

hanol -water solution may be greater than the -
bottomexﬁshewsswl andmowéﬂcgiémat@fl ewtrecyhiag & Bedop of the vessel. The

porthnhoé‘ Eheg\g!%}er n%d{dﬁéto p ' FiRe 'persgefl B2 8bes SPRLIE HO\gﬁ\QQIIdeacts asa

sluice to remove the formed wax particles. The wax particles and the extra water spill out of
the vessel. If the liquid used to transport the wax particles comprises water, no further
processing is needed. If the water content needs to be reduced, or if the wax paﬁicles are to
be transported in a différent liquid, the wax particles and water can be passed over a simple
screen where the water can be removed and recycled to the vessel. The wax particles can be

allowed to dry by contacting with air, and can then be added to the liquid used in the
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When naphtha is the transportable Iiquid, alcohols can
be bl ended into the naphtha and the bl end can be

wa bhiopps@dse n conventi onal crude tankers, provi ded/URBD5/033647
t he vapor pressure and flash point specifications are

transp&'? t Op&n%lﬂty | ﬂl{ngé?lf frdh @n Air 38RPAIhaRtR P be didt to ARPHOcdoN e wax
aspec the transportabl e product according to

pM1cl@m@tf1@r él@é BT Mrmn fesn this saveced's idspl for gryingaas if has very low
humldﬁg%%(g(é ng?%mb% c&ggﬁsﬁ%kat ively high weight % of wax.

nm (6 nmesh) and smal ler, the
t &dimifing fatcta:e irsthapirdplatayionof thlaevatxrpartmrdaabb ﬁleptrmd foztthe S

partciie et BQUAPPESLES AL AT BRY 681 1o HEndel d by falransporiible
produd SRR tk%%c@ﬁ%zﬁ@al%@@iv%g hd »\yﬁ'pg.mc?{?sb Qirfdd v haP 'a?éllatlvely

concentrat | in the transportation liquid in an
low theimaahcatyduetivity @ld tbbhesit nefisionean be sigaific8yi @i fake CQIEBithle

.- 0D x 95 mm hei ght 03-338
time S ¥BE PRUBICE PGl SO0 BT FRRR SRR stcleaghT R caibment
sizes Jn@%'égﬁéaﬁltilréﬁstﬁ YPb §Rded tIRNRRNIAL bl Erediidd dYRipPEeR@ Bizy,ANEFRSE -

3 ting the stability of the transBortabIe roduct

particlge wey bip fyme froaba @lxturqyé imeskien syaxiang & P endh 80 tieiehyoarevipisly
formeggl%glh& vpag( aﬁl\gﬁ: erT \éﬁgleggégéﬂﬁpaq{ 8g h%u cﬂ?e ip&‘htaggﬂt _
0.01-280% &ff the @lza\bﬁﬂhe tlahrgerv\wx maatidiésab &s fatheg anmﬁhpattedi yT]m;e

t he bottom or when the. maj ority of the X particles

diametgy giges e @h@awweémrﬁfem Y %@mlh@ﬁsﬂew% T Uigp a sieve

cloth. Y185nih ﬁlelnluﬁh% ttﬁfpﬁ'lo E%Qtte@ ¢ ?bén%%&b '390\?6"1?5 melting
inverted via rom a elg of 3 cmTable |

point d4th@ smaliemwag rRrtivis aldedbthenptr tUpingsixingh thervedx part@ﬁles Wil heat

0l g ok, Y EL0BE SR §4fe in
5°C, ﬁf@f%l%%lyswfeﬁlﬁ Qb@ QSrelﬁﬁgrabWﬂuh het, dffiiee malting peint bhehe wax. By

vial i'nternal dianeter to the average wax particle:
maintgining thestemperatuse of thamivturentrar thebefshe mekingdopi 9f thetveax, the

molteg ?N%% rdg?s? tF(gl{&lfﬁ]' and e serrrl]gllelr Gv\{& ggﬂn%s Q8 lﬂbpﬁﬁglt H@es ﬁ)'n'ﬂg? into

when neasured as des
large %Q’Q@ei e MmixEe bSpreEﬁfnmi Rax PaxicRa hhs Ehﬁﬁeaaﬂﬁfutlbﬁ to transfer
a

through thg ?Er?a[cte %? Ith(:é: lErEgg ggrct:ltcle thus it cools faster. In forming the mlxture 1t is
dlfﬁcult to heat the preformed pamcles to near the melting pomt of the wax,_ therefor_e, they
can be kept at a cooler temperature While the molten wax is heated to just above its melting
point. After heating the molten wax to just above its melting point, the.preformed wax
particles are mixed into the molten Wax. Upon mixing, the wax particles will heat and the
molten wax will cool, and thus, the mixtpre will be at the desired temperature. _

The smaller wax particles do not need to be the same material as the molten wax. For
example, the smaller wax particles can be a “softer” wax, that is, one that deforms more
easily or that has a greater tendency to dissolve in the liquid to be used in the transportable
product. If the smaller wax parﬁcles are a softer wax, the smaller Wax particles are
effectively coated with the molten wax (a “harder” wax) to form larger wax partiéles. These

larger wax particles will resist dissolution in the liquid of the transportable product.

Examples of softer wax include petroleum slack waxes, waxy petroleum crudes, fractions
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The wax particles of the present invention may be

produced from nolten wax by any nmethod known in the
wa@edos/084869 udi ng, for exanple, cooling hot dropPEl/BSWNS/033647

wax in a colum of air, cooling hot droplets of wax in

distilléd froipeole®h stk maﬁ% and waxyPlettolefRasiid el Sandf mikeltEHNEIRb S,
for formng and dr g the wax particles are. described

Examplgs P’%‘PWF@”*’@HW IS@QTﬁ@é?%dem@ﬁW% At h edition.
Vit Bﬂéﬁéﬁ%ﬁiaﬁﬁ By bOFdIRd BY Hﬂé&bﬂ%ﬁ&h&@% Y88 Bove.

novi n eet to a art
In addstodn, dihklymbﬂnedwd)at atetnotragceptable fo1 ﬁ)nah)lgyhecwak pattibles to be

N4 T AR T S T K

additiéY hi2tHod® inc R InfeRissal @ﬁbhcéétsbl%ry drdfig Wesh BAiLE, Q)L‘ @ﬁlsmng Perinding
rough edges are not preferred because tHe Bdges

and SIb\rleglargea mmsmfrwaatx dusthenedry, thevsthillenavax particlasicas be tfdrmed by

rticles own a
cooliffhs BRI PGV kR atrat b nd i ol B Erepaictes
Theseldiﬁtﬂocﬁﬂ'hﬂi SaticlEERoWaalITSS the Wlaf padtickes o @it thanspdifible product;
cool ed. AI ternatively, nolten wax nmay be cast into

howeyes,the mghods Fymaarticlesi aseepiahde onusq fmtbe @rﬁﬁlﬂqre\raxmmcﬁ@ép ghenbe
used 1E 'fé@‘ﬁﬁ@iﬂe%x%aﬁ%a%tdf ﬂﬁ:_rtga{ﬁtsédr&lg \éﬂr&ﬁc?r I.rpd&ﬁdﬁ shape of the

over-a curve cyl'i nders nﬁ
smallefruwathmcﬂdfsapﬂot drititd, apheisirbahecassarythnt it bé sphencal or nearly
Spher oi di zL1 i S an t her, .met hod of naki ng wax
spherigaly 25 t8p ggal qﬁg’f"l"lﬂaﬁ d‘ﬂgr@cgﬁ spray driers may be

Uﬁecﬂe fdi‘mfaf?éﬂr%n‘é/@é%s P&t ptrb(ﬁicﬁ% thY wak PPatiOEs P t?aﬂlsﬂ\ﬁ%%d roduces

hr ough .a gas.. ling towers are preferred due
an exqesswm@ntvwm déﬁngfm@lfenglﬁhayfdlﬂl cevss thetrimsportatdx ptodinttda |be onstable,

th s. As the fornmed artcesf
he g gt el Thg g BT b Ryl gheracons
done dri €ltheflthetthaspiptable kil yorvthé hrySs@n& a@paitiRfes| MY kstol&ed fines
the transportabl e product. Design of the vessel to

can by Bekigdand nseaessed |2gainoft is prsfaghile sphininizedhy Praaon of fines so that

stable?t}aﬁ%&%t' %ép\é%ﬁ\@ﬁ%glgy B{ég%e &g&%@f{]ﬁ@g@ ?m aggitégr n: f” ﬁlgso

apramaples af the dgpyo, fomfmhdngbmd \dryihg of thh @akictkealidigeritedd in
one skilled in the gufficient cold gas should be
Perry'g{dmica! Eaginesrs,dagg O%ﬁt cditigs as the fall, but not so

MRE waR g%&cf‘e@ UREadlitd {%Lthéf}%?spk&\mt% 1R tro%ﬁb‘vxhe {13 t¥%portable
particle fusion or breakup. The dianeter and spaci

productf cotripeisimg AP te 20 arecpht &(ellqwdrpmi H or& wéightPé weeopadicdesapreterably

or ttofrmdro et.s .th have e, desired size
25 10 BBk E R LR i MeR REHT Y 28 e eyt BeEo 8 At even
more PRE&GaBIPBY WSW&lghh%QUzﬁdba@ndléﬁ ke w kBl aeticl eMaPse atfied to the
with water froma Fischer-Tropsch process that has ‘

liquidipd dhe transpertale pyoducy by any sudtable method, such methods may vary dependling

upon how the wax particles are formed. These methods are well within the skill of those in
the art. The wax particles may be formed in the liquid of the transportable product and thus,

a separate step for adding the wax particles to the liquid may not be required.

Transportation

The transportable product may be transported by any suitable means including, for

example, via ship, pipeline, railroad car, or truck. For safe operation and ease of unloading,
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acid content being preferred. The nolten wax is
injected into the bottomof a liquid- filled vesse
wo booesftssd nj ect or nozzles, form ng dropl ets thetT/U5m0$/033647
upward. The tenperature of the bottom zone of the
the hq‘tiﬁlsr?ﬁﬁe ﬂr%sﬁ’&‘td%ﬁﬁ;%r@@&’ct ghodd hARNENAh YoRit D@éstet thah oPéqual to

he mel tlng he wax, reventln the i nj ector
60°C mzazmvambmeiﬂumg@ i20%C of teps mor enmal 101G RFi PEdCTeblydps than

d |
orea 9B b koAl R BEREL T L 0 0°
Wfaﬁﬁﬁortabﬁquocafc% Dapristhganst paiolsiaxagiaha ook aer caBdledhipped

in congé%fo%%eq?g%&ax?%?%Etaﬁlggr“r%%%ﬁfe{s&rr?éé‘ﬁp?v'a{ﬁrcfo FEoreggisPatpd case
of unlx\ﬁfng% %15 mpﬁ’ivte%%ﬁh g&‘ﬁg Y€4re@br thﬁ?ort &ﬁa% 60P€ and a true

e renove ppropriate sl uices, punps
vapor Qressuae aem?C dfrhp;s tHaarir eqm g bama,rmt:@rably h@ﬂ therzox ¢qual to 11
di anet er aC|n he. i nj,ect ar, no [
psia, rflwé?fsltabfyg?saﬁaw W& WQ%O R ) pgd oy, fr %ﬁF 3?%%{1? me
KOH/%%BH Bﬁefer’&s@fl&fs ARI0.5 HRKOMAL eX1chisolaekhast BlendeBentd @i mfphtha as
he vessel as part of the cold water noves -
a hquuﬂdmtmrtmspmabl@wd@st anideshippad inofonyersionnl @pde faakegmprovided
es The, hot water exits the bottom of the
tm“e§§§gt? B 1§ cool ed, recycled, and optionally
P hdn vesler iCabdd Rithd ged) iowillombe theTad Mabsr Pressurd :’.wméilcatlon
~separation unit can be used to ooI G
and sineeris yeeprF saspRusiRle e tlash Romntispeet @é@wﬂiﬁ %?F&%ﬁtdih%‘?yd
spemf‘\@atn?ﬁ fgr%z}térqutﬁi {tRGvd 29%13 @g’) %)%ferg lythgsvessel . The

I'on o e wat er he“top of the-vessel -
t WﬁtedﬂeshdmmlmecaimAswher@eacIfShQaﬂaSé poinjiica 60, cepyspéional

e T S PRes e SRR B Tt i s
be uskged to transport the wax particles conpri ses mater
no further processing is needed. If the water cont ent
neRsgsusealigselutionl afibd wagmaiticles ito fiepdiqyad isiaciagion they pe
di f f.er.en
tempigiirg oy ot Coone Saose By of bt hIF iRkaRPohANaR e

temp¥f@fufé of£@e trﬁﬁspbﬁﬁl}]é’ gfbdﬁﬂdo GV @mbﬁﬁlettanpé‘retumed;ﬁeig trafibggortation.
wax particles can be allowed to dry

Whemihe, hqanblls @éwdmﬁ@home%dwlq SOTtePiémNed‘lﬁP%‘ggtég’gtﬂznﬁg“am 0
mamga %1?2 rttablcg%dug a tggg‘gh&f@%%ofeg A5 é?{@eéﬂ' 30°C, even for short

uni Can e-u ry or cool the wax
period@bf ik eBrdf@hBlg fortHydrocaibonackbs logeds, fhesempératyresefithee. .

translgé@;g)?qe]grlpd;q% lg%lg;%{ag%ﬁgagli thatrf?a%?slrﬁorﬁ)i %Q@Cdl d Xmo?enﬁ'ﬁferably

' such a(:t‘ ﬂ%o@g h&réxﬁ’éedtfib@C \f@)& 1BR¢ bérfddest tigR) H@n ke piefi@ablgfvhen the

particles to cool to a tenperature at whjch they
llquld ama umird)nadmmecboushqmdnh@ teanperadirs b hedtanepgsiablgpgeduct is

malr}\g/l%;{]qotgt\@ée%eaglpl c I %za@a h\’gé"i‘e mglgpalri ﬁg q%lt&gpér%ré’\@)iess than or equal
to 50°C as described above, it is also important that the temperature not vary Slgmﬁcantly
Accordingly, preferably the temperature is maintained such that it varies by less than 20°C
and more preferably, such that it varies by less than 10°C.

Although not as likely to dissolve in alcohol, water; or mixtures thereof, the wax
particles can dissolve into heated alcohol, water, or alcohol/water mif(tures. Accordingly,

when the liquid comprises > 50 weight % alcohol, =50 weight % water, and an alcohol/water
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| ow thermal conductivity and the heat of fusion can be
significant, it can take considerable time for the wax
W@2006i08d66% t 0 cool . Thus, cooling requirenment SPCEROS1068083647
to | arge equi pnent sizes and high capital costs. To
mixtusP fAnfpBRaR 99 Haﬂﬁalﬁ‘ Rk tERIMGERLRPIHANE B a ©hberatirb ehatd¥es not

particles may be formed froma m xture of nolten wax
exceechﬁ’ﬂ’cl@d@m@fe@blyvd@ﬁgmt%xmeé\5|06©s anm@l@m&lhle dgmpgERure to less

art The sjze .of t.he maII r
than OE } 9 6‘§§cfaF gﬁgcgh%cﬁ?boae,dgls 0, 1P 1{( \é@%‘it ?ge t'é%pﬁ% Eﬁlre not vary
signific@tBe A doedinay, préft@blytthe Renpbritire i mnidtdinednapiothhen varies by
These di aneter sizes are average sjze agqgﬁer ably
[

less th};@%?@"r@‘rﬁlmor&?r@é@bm Bch) thad iteyancy By Kgs cloth. In
t gfﬁ‘g&e {r}%t(itl}? gralgggé{}gﬁeet’rarﬁﬁ(gim n%rgg%c:{‘ﬁ%(tﬂae?])é&t@ﬁtgﬁgenng@n $hay require
some W@nor ﬁézrﬁtatﬁinelsrathiedlpteh gnasgmlcldlp QrRy mMemain g)p thchbotm of the vessel
articles w at._and the t
once e PR THEPIoRuSTa: hehuBed B b SNl ey R isifyien be
remoéﬁb{y%c‘ﬁfcﬁ aﬁﬁ%lﬁqmtlﬂblﬂdl%g fol B £npdé, FhihabTaopydh IiihA lid&d

poi nt of "the wax. By maintaining the
produtts maae,rEasdnﬁeTnfpsctmmmswb otiree aydrphqbor@ﬁeqqsél Stspefyas diesel

ol nt t
fuel, r%tgn%mflgrlag\xg@ I518}11][5 uéf;n%L rgxglowa ex ﬁ?(?lap%%x Z)Qljfncf%ls %ou%‘qot
containitaf: tﬁl@bﬂﬁu&aﬁﬁh §l1f2s  nifr§i@nérdther &mddsible fspeaiesd Mast preferably,
particles has | ess heat of fusion to transfer thro &lgom the

FischethEropsehfligheligid pradusty (zgee, Fb%’lhﬁﬁ Eyopschy qﬁ)ager}spte% frgpYere
transq,?%S{)I% It]ocfug a?lrb'g]ug%i ttggl%l Tﬂéﬁﬁ(ﬁﬂmén ade$ ofiﬂhfzf\ﬁa%ﬂahlctlé% from the

orne es to ear t erretlng p0|nt
botto@fof &ﬁbeve@ax Alsbﬁtbeifssjsten etdubydistmibutieg thep\[axalartazl@g@ theer

TN T
bottan ﬂtﬂrlesﬁthl DOWEs, egéecﬁﬁ!ytnbﬁgh@ﬁﬂéﬂtof tHelaiR pRIdQENRENP @Ay be

s are mxed into the nolten wax. Upon m-Xi ng,

desiretdwe wax part| cl es wi || heat and the rmlten wax Wil .
cool , and t m xt,ur .
g) raﬂsfé) sﬁ;brpfe%§ho dno Qzﬁ(aggﬁf he artlcles as

breaklﬁge Ezﬂﬂemhmwcﬂi oi%ﬁlallhﬁnmlﬁstaﬁ& umxble Eanspenabip Ipmducts

e smaller wax particles can be a "softer” é
Any ngnbegyoé puhps C@élremsmsprﬁmdéd that they demot gayse siigh ug %“r@&g‘eﬁg

d
i ool EERE; MR lef syfelf Hatthastpbl
displ@detheft SBAPS And@X 11k& hE1 a&idaionea stomge Fak tor sliupshaapentams a
effectively coated with the nolten éxfgn? h
TR T R EREHE TSR E T T
vesseﬁ it £ a@S&n%llléwﬁlgg{estf'an%&éﬁie%rb&ﬁt {odifdherdeiutiércthe rebige

ransy Exanpl es of softer wax i nclude
mduq:tﬂtm Heauemset | "ﬂxahsmmw tawesqanp@prbmpéa@ml e trpeaf hills or other

elevaFgr Ctét&ﬁ?fab E}'bele lga%g%c%ff%[g ;ﬁ?tﬁﬂ g eﬁf&%ﬁ 1 A8 30 HEh WA ¥ation
by gravity.

In preferred methods, a wax is made from a hydrocarbonaceous asset at a remote site
and wax particles formed from this wax are transported to a developed site for conversion
into salable finished products. In this process, the hydrocarbonaceous asset is converted into
syngas and at least a portion of the syngas is converted into a product stream by a Fischer-

Tropsch process. The product stream comprises paraffinic wax and a first
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Exanpl es of harder wax include Fischer-Tropsch derived
waxes. The smaller wax particles can be fornmed by any
wa@ niosakdess net hod, as descri bed above. I n addi t POTIS2005/033647
ot her net hods, that are not acceptable for form ng the
hydrquowpwsdlq@si tﬁehmrafﬁamsmns Gomiedh irith evak pangpor Tabhax

partcRis 3¢ e (PG WS 1R o P Rl aeou s st eerresen

invenfitht: NPr@fergtidy, ay led€tial go@tior dABGUIN i lso @rived 4B A Fischer-Tropsch
grindi ng and sieving | arger pieces of wax.

proceﬁfu r?h?étq#tsmay beehxdrasareenageons hidnidioclaaglcebel foanddofrordhe first
hydro?é(rbgﬁ)é%lebﬁq)rs t ‘9@5( ip¥o%eg][s¥lekt%§ frtoﬁ‘m%ﬁ g@otug.f:ﬁgsw%n&e% E%dratlon

ment s ne par ese

decarb@«yﬂatmar :tdscllpGSn thdresrealing, hodrothaekinganp@binbilagsnsaherebf The
transportapl e product; hovvever, the nmet hods form
liquidyngy Peveer BT therFisrber- Aopstirefass Peaigairom the cooling

waterP %E ek Sarcstahemdbe (s d hlﬁ tb B P d&gil t?a[}l@%(yi@%ﬁhegﬁé%%cg lélgcsbrdm g

of the transportable prod ti1on,
to thegfresehiangengioh epmpasing 80 td 20 wsx ghts%rimwd:andtljwalw vaighti®% wax

1S nece t.hat. it. be spherical. or nearl.
partic Sy dff LARPOGETE Heo B PPt S FTEH REE AP PP Ee temperature
and sKifping@ondifiorshe ehkdTik s@Bi 1Y OCHE frahPort1O GrfIubYtd D&eveloped
particles to be transported produces an excessive

site. ?a‘h%émswﬁabﬂcr predved iscirlegded pithe devalopsd e anchie transportable
produtg[ i@?&%ﬁ@eﬁ%eg%ﬁﬁﬁ&ﬁg fs shéoo%lja ucl\l.ér’] Sfl?ebll ag-l’s%&&%og TR :&gﬁl{iso be

conv
separstbdaum&ngcmeafcm)r Medmenmmdeitiohelrsatabke finishag pﬂﬂixadsl e

g?ct or the dry solid wax partl cles. The recovered
F IR ES R a58°5n PRrign 46 e s¥ Bess SRy 15ag Gnviediigio methanol by a

methﬁ{oﬁgﬁﬁ&@fs?réc‘ass"@nﬁ'tm AEthh iR nfnaglr Msbégﬂ) #bvilik BESa @ tphgﬁ{n of the

stabl e transportabl e products can be prepared w
llqulchoﬁthmE&lsp@mNca[broémcepIn danpl, gs lglid dfeheganspomatte f or

f th ticl i ped in
hydros Pyt BRaRNeL o Gmii A it 56w af B ShieR Bt Pgg from
the FM@%rWﬁsbl@ bRBesIoe frRRERiséHRrtIR6hstR AlveRahadh 'n%dnbﬂ%’nﬂ]esw

&eow de the transportabl e product conprisin
proceg@

$ughi these|migtyires racontprise nBthanel, gprhta, waser, or mixtures
there(pfartl cles, preferably 25 to 80 wei ght % wax particles,
nor e preferably 28 to 80 weight % wax particles, and
even nore preferably 30 to 80 wei ght % wax particl es.
The wax particles may be added to the liquid of the
—P_fﬂi&!!sportabl e product by any suitable nethod, such

e A L A S S e
separhthd)bg a|nnmbhaeofan¢thod‘s'hmcluﬁng,;fa1rdzxianip@ fi maapobmsmg rsmmje Bdreens,
centnfugatlon h%ea?trngf rlqu(e:':‘ltltnrg,a ap %lpdo stltll%ttl)cln? Iprepegrlélﬁt %ods mclllude heatmg,
melting, and distillation.

Care must be taken when melting the transportable product. Initially the transportable
product maintained at its transportation temperature (e.g., less than or equal to 50°C for
transportable products comprising hydrocarbonaceous liquids or less than or equal to 65°C
for transportable products comprising alcohol or water) is pumpable, and once it is hot such
that it exceeds the melting point of the wax particles, it is also pumpable. However, at

intermediate temperatures the wax particles can congeal and form a non-pumpable viscous
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a separate step for adding the wax particles to the
liquid my not be required. Transportation The

WO can®pesd abl e product may be transported by amgT/US2005/033647
sui tabl e nmeans including, for exanple, via ship,

semi-golip @k kd1Rl. Thatdfér0atke @@ heat&d pip&lufek to t'f'ﬁfsg&&lf& teRepdtab® product
and ease of unl oading, t he |Idg&I d of the transportable

is not prefrardt 12 ARTag!: Hindpedings ghonlddsimainigined ebiemperatyrghapsopriate
for the orta%leg%?@d?das z&%ﬂ’d@d H&Qﬁirmﬂg@r%g Eifa‘?t}fé etgléﬁ%}%m?é of fi§S

an or psita, pre an or
transperabd¢ ptodudt Hopsna varyoaxeeivelyer. ablb)ylelsman 2OfGhamat metq:qﬁéferably,

oy s e A O G TR LA X ccrived

ereln(?\@zf‘é’)@:ﬁﬁrh%%‘é‘ ahd Gilrb8s §@KEtRe PobRmRIoP &Rl Eérfg%ﬁl'e@ Qé{n -solid or

However 1or safe operation and ease of unl oadi ng,
solid magghil h@refmgtthm@mt éxsﬁlllai@h qé dlerttan@morgibbatreqluom henording to the

preserﬁ c'}wre]n’uonob o a n d g f)?’é S[P"§ }R%grét%\?ch g?f;%troei% may

encouﬁtqupllobtemshﬁdﬁ)ssmoaprdm{»@l preferabl y less than or equal
to 9ﬁp3|a and an acid nunber of less than 1.5 ng KOH

aftPrpleedmatiog of espsrating theoyvax pagtikes . liguidofthe yanspart
prod_uala%g&igﬂ Eﬂ% é)tr&@n APLBA ds"’ﬁﬁHﬁraltéde'F?]ngQ . ‘[Iﬂfsl meth?d melts the

anspo pro uct an I ppe conven
wax pantlutd:e stdrtkamsolfpnovdxdealy ltdmsm/eﬁqalehy 1f1] ecaﬂig thﬁsraﬁfmrtﬂ’ﬁlk product
water is used as the liquid neet

atits twrvaaﬁ oML 1O %@waaéaﬁ%ﬂustr&w& e gRsRoriap s product s
mj‘e.cté?lCiH h%ﬁgéyeﬂdteﬁhﬁg nidien Wa@s WiRAiiftceP o tfnGRHra81k ﬁ%éhlct is

~also be net. The key specification for water iIs that
mamtalnedm\ytg trangplartatiGn tep‘qperfagngbd g, lessghan onkuel to HOEGHpEfrably 10-

s0°C, RefbAFEaERRBoR T IS st STl i TR L Aeohdl aha waten)
The mtt&em §Ethe RegktiGamaghtaded dtankap&amtl frelbethhebr yqiiaﬂfol the
i qui ds nmust be used. Because dissolution of the wax

meltmﬂaomt of B waxrgriiois. IPogjiang of ediquidrfithotmangportapde product may
volati 'iz%nplﬁfdtﬂg V%r?on%gd n_é]\ﬁr { an?es{%%\;r?g&fmeAﬂ z?s?%@&itl%ﬂ%f ?He r¥1|011?en ax

érature o
can be ﬂemowcafrsmoh& adsbad tq)pmdmletwabccfombnamagmab Iﬁalsmemmﬂa& products.

durin tion V\henthe uid is a:
The VW&‘FHE‘&%‘B@ ababoe (ePRAFnEEd andicoryesivg o8 UpgipdRchato finished salable
produétgrportant to maintain the transportabl e product to a
tenperature that does not exceed 50C, even for. short:
pBr ¢moletsliroénts ivhrere Uiy tednspertrble frodudh jrehulea mtmabevater must be

e e R o e SRS 5L ARt o
puttinfB k&t &fc@itRbMer takeoff leg of a conventional density or American Petroleum
Institute (API) separator, which will prevent the wax particles from being removed. Water is
typically separated from products by conventional. density (or API) separators. |

In addition, the preferred method of separating the wax particles and liquid of the
transportable product, as illustrated in Figure 1, may be used when water is preéent in the
transportable product. When water is present, pressure and temperature in the vessel are
maintained such that the wax remains in a molten stafe and the water remains ai least partially
liquid. It is important to maintain at least a portion of the water as a liquid rathér than boil

the water, which can cause high heat loads and high vapor traffic. Vaporized liquid,

-30 -



10

15

20

25

30

such that it does not exceed 30C for a |ong period of
time. Even nore preferably when the liquid is a
whyasos@sdbonaceous |iquid, the tenperature of PEEUS2005/033647
transportabl e product is maintained between about
includﬁf@-s’&ﬁﬁ@vathiab&r isetdvatadi 17g 1¢ddea p@tipe bﬂthldrv&téron H&Slﬁluld state is

t han to 500C as descr.i bed above,
then SFW&?‘f E{ﬂ%ﬂﬁmﬂplt@rhw F%‘tefﬁd:rebyr?oﬁfon\ysmgpr@l e ?laawtsmarator
equlp&‘acvﬂﬂijzlﬂ"lﬂke)‘fac@fe@él%ﬂm)ly Ath@asf §H&ﬁBﬁ‘Bth‘% mcﬁtew‘ﬁtlgkélg%red for
such that it varies by |ess 20Q0C and nore
converﬁncmfcermamaﬂmgsu@rﬁmsbad salablvamdests by | ess than 100C.
t hou not a | cohol,, wate .
RN B8 e ab o g R H P LLRERI oot B€btending
compéﬂéﬁ@ tﬁtﬁ@dfe&daﬂirﬁﬂﬁ@wax@@irﬁlrby lalowal teshnBloonR! RiecdlerddtapBtha can
Accordi ngly, when the liquid conprises > 50 weight %
be useg|te pragpce gagghme PIgHRatios, wa olsfins, dktdlatier by naphtha cracking. Recovered
C It [
mertflo OB B RETAS b g ody ey TREI BBy Rt AT s st
as Methyt EeiaGoBCEy BBtleipsrek arsalvkyt, thagant etfusdx (Reecdve'ﬁ&ﬁnet‘&&mdlean also
| ntai ning the tenperatyre to | ess than or equal
be us uaee%tgylﬁ%@daaméenq y TRaCtign 9yer %{?@Meamtp% FieteRgtaining
molechﬁmppi%{/é‘t Meolfor gﬁfdﬁcﬁ% Aasé FfRdd s\élabﬁﬁ;ﬁgﬁwtﬁﬂbﬁﬁ’recovered wax,
preferably the tenperature I's nmainta d such I't
recovered nagdithiay andessovehamADO0! aredvelbirewpr teftisasalol pkillsugie art.
that it varies by less than 100C. Ships used to -
transport -the transportable product of the present

Iilust}diwerﬂd,m.ﬁﬁut requi re sone ninor adaptations. For
exanp wax particles may remain on the bottom of the

v é@@@ﬂmsﬁ% a pisferradreaphndimerd of Bepresanidavantionplusiraiihipdigure 2,
ata re%‘ie srngg%ﬁ] (M ?P?eh)gﬂa M‘@{{ AR eé)ax% i6it a1 8@ th ?5%"&%@%( (2) and

cold nli-'trc&geh €3) Tl?hemygbnl (CyBtmiked witd apﬂidbhhmetcSn(alnneg stream (4) along with
Fi scper Trgpsch conden at e I;g) ydr ocar bonaceous
steamn, (nef$ %ﬂkﬂ&@ﬁe% e&.sw 1Qjhowryin \ﬂé? fmer#%@)ép grrdpce pypgas

(5). T'hle ggr}%s ﬁ%ﬁggégﬂfi %{fégéa’lt%ﬁ Bﬁ% Fﬁ?&(«)eg ﬁps&‘ﬁ‘ ?O)‘Hsr%% a cobalt |
catalysm tb lpughanc; a biguid twasrprodhd &) aacba ea;gup phases(7) I\?ﬂwtvapor phase (7) is
Fisc sch I |

coolePp ShRReri S ERL SRk rap iR e hneniae ©)

whicht Ha8 BFRSK pikd &F ddéaastkdn 6VAR, A 1 EstoHRetAEID) #lat inélude unreacted
renmpoving-traces of the wax particles fromthe bottom

syngagfng piange groppne, apdshghterdiygepspbons. nThearing agil propape arergeovered
gmd sc%l@ gsa %ﬁ éﬁcﬁ {IJ)\SJBe Sl"he MQ&W%P Ay %@, 3 18 E}hegﬁigcthﬁg-ﬁ“ropsch unit

(300) bhd:]thiedefbﬁnérf(EOO)QhétQHbWﬁ) tThe asmlqacosldématéﬁ(m RIperdah by
near the inlet of the main product Bn’p_, may be
Condgpsafe Fé%ﬁterpéaﬁﬁi?ylpé@agq over ﬁ%ﬂﬁgw&wgqﬁ PRy isludingdiqgidhpurly

space VEldety Hﬁ%‘\e) RS ?ﬁ%ssﬁffz 3% PRy Jn'd%rﬁﬁer@tﬁre of 680°F to produce a

treated condensate (11) that has an acid number of less than 0.5 mg KOH/g and a flash point

of greater than 60°F. The treated condensate (11), liquid wax product (6), and cold nitrogen
(3) are passed to a Particle Forrﬁation Unit (600), wherein the liquid wax pfoduct (6)1s
injected into the top of the unit (600) and allowed to fall downwards through the cold
nitrogen (3). Treated condensate (11) is added at the bottom of the unit (300) and wax
particles that are at least partially solidified fall into the treated condensate (11) 'to forma
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breakage can lead to the formation of small particles
and unstabl e transportabl e products. Any nunber of
wEupeswsn be used provided that they do not CRBUBESBEO®B3647

undue breakage. Exanpl es of suitable punps include

transpNﬁElﬂé‘Bﬁ‘fdh&((‘Ii) g Hértfa}isp%)‘t%i)l% 'ﬁodu‘é?ﬁ@? bf 8 &eatbl BBRdensate and the
Eacenent punps, l'ike n addition, a

wax pgm@ adferemgnied ad sshmppd tmde\@bmésm qutraaxﬁsqrtﬁbim‘péuct (12) has
a paSSpl'llgI Sga%glt& I‘%t n%r r ;egl uet}ai(g%rltea g @:Lgsfglgé %Neegly rl't&%%l?éa n("If?’oge% IS removed

from tht kapréMie td&seli(marssmm)taablventpd ofltent tot fareli SC har ge under
the pressure induced in the vessel. Transportati

t é‘ﬂfﬁ@até‘éﬂy’a‘h% eFite Wakes §R)menbe Bpptesk ingg Water tratrey é‘nmt (700) to-
form tgéa‘%‘éﬁ%ﬁgr 9?&5%1?4(@)\/\; PG rézﬁﬁ' etbv b3 g?lfx% ﬁr@!kl)tgd 8?1%3 IK‘Bt) 1§%ﬂt to the
Partlctﬂ'E}ﬁmanmdUnE((iﬁﬁ)dm placerafithé seatmid@nflersated11). Wax partlcles are

ydr.oca ceou asset at rempte s
formef 45 PP Be R Rt heghare FHoBPGHR G eRah ST Lo & & 2
transp@?&ﬂﬁl& ﬁ%qcts('lt)eotft%teﬁ‘%h‘(&raﬁh QaxipatiRieal abl e fini shed
products. hi s process, the hydrocarbonaceous asset
is converted |nto syngas and at |east a portion of the
Exansyfgas is converted into a product stream by a
cher- - Tropsch process. The product stream conprises
panaidvientich wAkbeafaether diplagiich peltiachiibaigatossitive grintples that are
i The paraffinic wax-is fornmed into wax particles. The
mtenclﬁa*og @Re-Bmiigar e added to a liquid to provide a
transportabl e product according to the present
i nvention. Preferably, at least a portion of the
liquid is also derived flxampidhk Fi scher-Tropsch
process. The | i gBischer@yopseh AcidydDtHitbOnaceous | i quid
or an. al cohol forned fromthe first hydrocar bonaceous

product by a process selected fromthe grou
c GFYM 88 PerioBNC sfandpaingtit spreferablerte ship itha waihpamcles using Fischer-

Trops@ﬁi ﬁgﬂtﬁ)tr{xﬁﬁts (Q%!lﬂ{e ﬁ%g%%#ﬁgm&ﬁ%g AOME ﬁg&gr}gﬂleratﬂgn water or

1 oNs e wat er

methzblys} PHodewet, Hisohen-Tiopsdh lighh prodiets ﬁsmnﬂyocﬁam iy gevetesrin the
fromthe cooli n? wat er. The wax parti cl eg are added t ?

form pfzcqhiofang apidsp i bese gan Eeself %BHP‘G%?BP%“W efjgfeater than 0.5 mg

KOH%&H Gteﬁgfﬁ,g% ol?@oﬂ% nfhegamemdw&d%mwé& RonRRd b9 20

wel ght % wax particl es.
dehydfate)ntanelmiswbcb)a’rbdtenpm tldlfolﬂowmgshpqmmts whi |'e

nt ai ria e nd shi |

o A0 A B Bl i ETREI S BB B, T

first (FEIB@BIOAY Ak gre@ﬁ&d BGtuse b0a iRorl@NAY AP THe SdcbBd (Fdestock B) was
transportabl e product is unloaded at the devel oped

prepazddthy usaqf @ ﬁ@baﬂtroaﬁbﬁb r Thebfiechst-Senpseh process weaskto darnars kpth feeds
was oﬁglla?elal iff tl(e' sill lorgb'é:i{lg of-mgtvw ﬁg@fa% E}?ot\ilrplpeli)\k'qxlrul“gble IVto
y al'so be ar at & Yecovere or conver sl
follownt o addi ti onal sal able finished products.
Feedstock A contains signjﬁcant amounts of dissolved iron and is also olefinic. It has
a significantly poorer corrosion rating.
For purposes of this invention, Feedstock B is preferable. It contains fewer

oxygenates, has a lower acid content, and is less corrosive. Thus it is preferable to prepare

olefinic distillate for use in blended fuels from cobalt catalysts rather than iron catalysts.
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In these processes, a portion of the syngas may al so

be converted into nethanol by a nethanol synthesis
w@emeasssand t he nmet hanol may be used to proviBer/as2005/033647

| east a portion of the liquid of the transportable

h Ef&olﬂblé?ﬁed LarsRH Sk isav Dt6§§0 tStﬂM‘aQi Blst MghddrePge %etté}mn?atlon of

% rocar bonaceous product fmay conprise a m xture- of
the Olefig Glogtenidd GasplindsibylSupemritieal |F\145d Ghromtogrephy - SFC) was used to

her Tro ch 55401 Fi.scher-.Tr 0
deteriind ot GBS R RGOS nd T BRCBBATRL AR 5 0
quamtﬂn efe@otdl Aholir® Sf Y HRsh &R s /Byl aiteds, and dRITinE By nvmrﬁgra 3-point
or m xtures thereof. Separation Upon receipt of the

calibratiogiandada i akibptien siendard pelutionsuyete arrpaisd ksiwaithq follewing
compaids: b ﬁnc‘f’e%?r?e{ ﬁ)th?é?le hy. o&ait IIR& Ho e{cer%e tﬁgg‘ﬂal' s@a‘}lld%' ngthoé ®hs used
exanpl e, tration using sinple .
for quafmiﬁaahbmgm thedeteeativch Ivea forragomatidstand gxy@nﬁkes is 0.1% wt and for
|| ati

olfings g Kibeefoue s PSEAL RS BORS HiSimenceopa e hen
MR dnh 106t $HRORRPLLAN Fadin ;%‘étégtmd Disde bt ctirBfiato ographic

transportabl e product nainta Its transportati
coluning wpareated iesqriss gnd trinspertedsmgrupeguttal carbs Giokate as the mobile

s LR R R L BRARTARR ne

colunin RAGARKHMH RirREOLE LificLPHREIESloBgda€OHBler MnsWat er ) i's
punpabl e, and once it is hot such that it exceeds the -

 mdMO sy tchisiervelves wetreisadite Qiesct the (diféerenticlasses off semponents through
the cl‘r\?\ﬂ&gﬂggljr ?h P SR §d the %Ete!:t@}t %rﬁggk\@%rﬁ ﬁo%%ﬁ@%%?%?sé(ﬂgmal and

s ‘can congea m'a non- gunp _
brancldédsalbams emnd eyt altamss) pak itldoughisotie telumns usthe détebteatvﬂdle the

pel i ne transport the tr nsportahl e product
olefingate tFpef o g Sver 1Bt 8 éﬁ‘g?raaa}l?ﬁe@ YB3 are retained
on thd @i Adies ﬁlionﬁaﬁigg {:rx?t)ﬁﬁd%s@m@BW%%HHG?@V@refs‘aBsetqhﬁltly eluted from

transportable pr as described herein, and such-
the sikidzedolunhmetot thmjecramunel tatk flagh mpdmsipoaltyaBleslgfimsovare badedushed
by | ess than 20C and nore

ﬁomgﬂﬁéfl gé’l“& G‘Wnetgél){é(q%???ofo It may al so be difficult.

-ty heat idnhAtibh agtsqier (Fab) @aspﬁs@d Bl quastifitRG6H.] OekbragsEwWhs based
vi a exchanges and furnaces due to the problens of: -

on thg @pmf@e shiopvatpezpbis gl okwfureies rrageAtics qxgenates and olefins,
relatl\{elr']t§ ‘taanggr a %g%c llnra %\ls CUVI’?E}[A 8J)Iﬁ%1ht X ?{qgggar%g ;/oeonfi total saturates,

Spor ‘accor

aromatmz madygamtdamnaetdﬁad s corecd@ g6 densicy. i The thrat ofbanalyges was
076, -may encounter problens and

294
withip %‘V%thloﬁ%eﬁ“ér“togﬂahzﬁd it 0% Fr GORNIBAS-of separating t he
Wephe R éHt_ 6} §R:ANG! dlé&%e@aﬁﬁla‘éﬂ%&n’i _?rfé_sd?%hﬁQJuﬁlber and the

average molecular weight by use of the following formula:
W1t% Olefins = (Bromine No.)(Average Molecular Weight)/1 59.8.

It is preferable to measure the average molecular weight directly by appropriate
methods, but it can also be estimated by correlations using the API gravity and mid-boiling
point as described in "Prediction of Molecular Weight of Petroleum Fractions”

A.G.Goossens, IEC Res. 1996, 35, p.985-988.
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product according to the present invention is
illustrated in Figure 1. This nethod nelts the wax
w@a0obisdess such that nolten wax may be recoverpdr/bg2005/033647
injecting the transportable product at its
t IrRersRBy At bRfiné SIPGhEddhRohdHiPartPhda§iltedVBy theASodified SFC
illustrated, the transportable product is injected in
methed 4csaeibed hevs ni ng ol t en wax. Wen |njected t he
B | ra it ,
AGTRPS Eﬁ:{ﬂ'sﬁ"s &{ tRéjﬁ:%Elst 3(5 1%6:('11 ﬁ1 L e Sfltﬁlraﬁe \?'erg &Hg?st

transportation tenp era ure

exclut;mel&@x&ﬁ,rafﬁhgfaﬁd ﬂ’(bl Qkygéhate&@&@e plfeﬂémhlyi.dﬂjb PAMABNACEOUS and the
ui ds .and ss .than or eq to 500C for al cohol and
Owﬁ TRQYsss pred @HQQﬁEP%WmWéWWWP@ (@p8aelefing). ngi nt ai ned at
a tenperature greater than or equal to the nelting
poi nt of the wax particles. Portions of the liquid of
the transportabl e producExample€ol atilize, and the

vaporized liq be recoyered.. At |east a portion
of the nnlten*kﬁ%ﬁeg ﬁ%ﬁ%&hp?%ﬁﬁwﬁ Svessel to
provi de wax for convertlng into finished sal abl e
products. The vaporized |liquid may al so be condensed
arfeprapergia Bdiga dvumingaad ddurning extridates veate sedlugi¢dsfor dehydration
and d@&?@p&@lﬁaﬁon o? th&@cqg’\llg?(ga Bﬁlgmﬁgmeﬁxtapn%let { ap2 ggrrtlteg 'ttglF gatrqdates are
dmwﬁmenmhhabhaﬂnpartlcles. Water may be separated from
the transportabl e product by putting a screen over the
wat er takeoff |leg of a conventional density or
American Petrol eum | nstitpfhe (API) separator, which
wll prevent the wax particles from being r enoved.
Exthodatei s typi cal ly separat ed [fSitiva Alwdinat S DAlumina
Meod enNinamifattugensi ty (or APl)| &Bpailiad alugind D AddtinkicRftudate
the preferred nethod of separigdvtir bbghdnh particl es
and liquid of the transportabl gopapdlgf. as
PAS U PR P T OTT © L TV o BT WHETT W 4

oot LN I b e e e alald HP
2{ . WICH*WVG.TCI BLIRS)

Siigleld Dansity, g gcml o_and LeZ::e At HPE i n the vesel—aro

BJ FE‘SHffﬂerﬁég@ @h@: that the ;m ins in.a nrﬁér{:n state

| Gegreetrio Avopage poresizgi AResHOMSeastShartial ly 1igqdPH 1t js

Maenopere antuntey cefg i HOQiHrnestrorag)st 0.44%br t i on_of | OH83dat er

Teétal poré veluind, dcag her than boi |l [ ®é36at er, whi ¢h.668n
cause high heat [oads and high vapor fraffic.

- Vaporized liquid,including sone water vapor, is
recovered. At |east a poExampledf the water in the

liquid st a[g&jd?an'bﬂﬁﬁd ona(ﬁ& %OBroggp §1ﬁ§a gﬁxlrﬁlﬁy wax and

recovered onven quid-11quid separ at or
equi pped mnth an |nterface Ievel control. At |east a
ortlon the malten wax i s recovered for conversion
éi‘gﬁaﬂ%“ ?’?PFBmPPﬁ% n*sqﬁ%raeriawa%rrbowaau vinflagepegetarsaithout
adde?i\’g%src?}gaume d 1R d%{a@ﬁw&u&'e%@lzob@t fuel,

I ng base oils,” bl ending
The Fe-based condensate (Feed A) was treated with the commercial silica alumina.

This catalyst was tested at 50 psig and temperatures of 480°F, 580°F, and 680°F with the
LHSV at 1 hr' and 3 hr'. AtaLHSV of 1 hr”, the total olefin content was 69-70% at all

three temperatures, which indicated full conversion of the oxygenates. At 680°F some.

crécking was observed by the light product yields: total C4- was 1.2% and C5-290°F was
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conponents thereof, and finished waxes and by known

t echnol ogi es. Recovered naphtha can be used to produce
w@amehsdesy aromatics, or olefins, the |latter bycTaphvhiesscs?

cracki ng. Recovered nethanol, which may need to be

25% (A Qo%l ifi%he féé‘cﬂst&ﬁ URPHTHBVAGME 6h @Bl FERR00H, (REGk befins
such as Met Tertl ary Butyl Ether or as a sol vent

were lpwers 38;558%. ﬁw@ldehﬂb@wwtmmm@me@ A% E endha LEESAHof 3
hr' witt a{l%i’e‘f%eco%L s éabe/%""@g% SRy ln%ﬁ%te?%hgtes%%ﬁc%ﬂt D&t Bf 1-

zeol1te or

olefin MRk boxdlerttd fo mtem@hll ot B@nﬁhﬁmﬁnlsn Taé mﬂals;aéfajalae4$ﬂ°ﬁdwst6@%
fromrecovered wax, recovered naphtha, and r ecﬁver ed

initial o 4 > 4 PR (i0l-DAR BRITB o1 Siks ). (S figans apount of
carbor, e Sl 6 A B R Pk, TE bR Sppparenty
fouledsi gure 2, at a renote site, air (1) is separated in an

Air Separation Unit (100) to form oxygen (2) and cold

nitrogen (3). The oxygen (2) is mxed with a

met hane-cont ai ni ng streanygédival ong with steam (not
shown) and recycled syngas (not shown) in a reforner
(PDebydratipn ofjuce syngas ([FBrontine metherhs (5GG-MS Data e
I hSiaAE¢atabyyt bed Fi $cher-Tropsch Unit (300) using a
cpbal't cat al y$empQ | RHSACIEBPorhinek i| & BFefinD ! AdpE4-olefins/
aphd a vapor pé@ase (pr! The vapor phase (7) TotalAetid .
apn arﬁﬁEff,\ To @ separator (A, WhITGH ¢pr oduegs, aci dic
R AR T I L AN v 1 DS 5 A

n

[®X

p'\ fh L) a0 Ve or-aclh
A . T

“ammmad ot 9T ot y (@ T E’I PTouy b \ 1Y)
t hat _incl ude 61 pn(“flpd Sy Zé%_a Tal JQfsa_n_g_ﬁé_pa_pg_,_a_nd

| i ght er hydrocarbons. The butane and propane . are

e A T e

showxilBé‘lcé‘Ivhﬁ Takik C(S/TI;YBﬂ%(cﬁ”@EB oxygett wahmemuved 'Ifheum:Osubrx:ratmg was

~ -condensate (9), is treated in ndensa

impray b @Rd Bpn i8S SHYESAPIE Loy BT i RLGHAR 1 £ Bmatif M LAl Agphtha

[ HaY)

was T By D g O ol Ty 1B BBy the inerease in

oleﬁnpromzbut:mdahe deatasd icongemsatant¢nt.11) that has an acid
nunber of less than 0.5 ng KOH g and a flash point of
greater than 60F. The treated condensate ( 1 1),
l'iquid wax product (6), Efghgi®4d nitrogen (3) are
passed to a Particle Farmation Unit (600), wherein the
liquid wax prebudiatiof g)d PecarbgxalationoygitAJUMR t op of t he
unit (600) and allowed to fall downwards through the
cold nitrogen (3). Treated condensate ( 11) is added
atTHe - b3kd 661d @bndehishte)(Hebdt3RM) veaschisoareapdrasiic Erampladt but
are at least partially S;;)r“dlfled fal

| .
with the @hyiga E‘B?\‘é@n qur@e(atqreg om#800% iR B0 %ﬁ%‘biﬂﬁlsyg‘feaé“es from 1 hr
to 5 }?r eat’ec%(pc i dens i ﬂ@%ﬁﬂfr& atd 2LRRQANC hl' 18 EMK adth Endicated

that the double bond isomerization was significant (reduced alpha-olefin content). Ata

LHSV of 5 hr”' and 580°F, dehydration conversion was significantly lower, and the majority
of the olefins were primary linear olefins. This test ran 2000 hours with no indication of

fouling.
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wax particles is renoved and shipped to a devel oped

site.

The transportabl e product (12) has a passing

WG b@biobdesy rati ng when neasured at 200C for 5 »eRkKS2005/033647
Heated nitrogen is renoved fromthe top of the vessel
(not shown) and vented omrsiegt to flare.

10

Alternatively, the acidic ter (8) may he treated in
Dehydrationdt er t rleat men} SE6i t ( 70pBremineanethod eat EEGCrat gr
alumina( 13)| t hat |[has a phetifodgr eater than 6.5. TheMS$ eatled
catalystwat gr (13)| i s sept to the Particle FormatipDatii t
Sample (B00) Tdmp,H| BHS VO] OkPferfat @2 BomitRH ¢ RSB | Alpha- VAX,. Total

partjiofl es |gfe fof omek as depcri bed gbove, apglefiRey @4€ | Acid

dropped into the|treated water (13) to for gy Yields, | No.

ber el o 65| Exanples Fhe—rmpmnt ion ik peroitfts Wt
Feed B: Zvn' i ned by fhg ol owing i)z‘.husuf u s It hat 0.86
Bl are i480anded to hé%non- Linl 2ldg El2df e 1] 92% | 0.32
B2 Fi sche®0- Triopsch A8Odi ¢ Di st ?T.Pat es |Bldm an| 8%%6nori € 0.5
B3 standi®oi nt|,1 it i508referabl282o shi[@3tlhe wall%ar tjic34des | 0.6
B4 usi nigsgel sclher - Tropsch 11 ght7.produdtsy.i( confesgat €. 3¢d
B5 Napnt{Rs) |ap the| i quid Taf Bgq T har 3Waf €7 DEggIet Narels
B6 i—bvw:vgo, Fi?chei ilUprll | 56‘5 proqugt I|'r JS‘W”“YSO.S 0.48
BT Tnoctblan Mheuis | DE neurs al £l on nidner ol 15 dat 08 [032
B8 t han| @05 - KOH/ h08nd pnt9112$:lallv rr;"r:;r4 corf zg%nn 0.38
B9 Thesle63 conbl s ahB-8aci ds we®4r emovéd-Soy dph§dr at|i®s | 0.63
B10 and [d&©ar bjokyl at { 0 i n t he| 2&I/] ow n@3elxper | &t s.| 0RO
B11 - acidigodi sfts 1T at gs.1pr epar efloby the [Risicher{ 83@psdrn.18 [ 0.67
B12  Process Werg obtawied. Thej i st (He@GSToCK4gy Wa%.51 | 0.06
B13 P P& Oy 9°:afb.3°‘ IO tgEgtyst] 30'8{35:5’% 040 | 0.18
EIERR A0 A 0 SRR Ere T e ] Z K
BIS  hot hl $%%ds| has op8ated in| 268 sl ur A} Inhasp78% <05
B16  Propet80 es| 9f thelwo feeds?2dbe shgwrd-bel ow/6% Tabkd.S
B17 FV tjo6&00l | odv. Feedst ock A ¢dlai ns.[S3dni fi ¢@h andu?i s
Product @f dj gspol viegl 1rohggnd is alggiolef imog3 Tt|hgg a|0.18 ]0.39
Cl STgNf §dCantyy poppegr COrToshoR Tati[ng.g FOT [ e POSeEs o0
I8 Eiu S[Jventiom, 'Eﬁ‘-‘bl”“‘ 3 g P ef %'6‘.’1“ e i7(%L,UI %3S 1012

These results show that it is possible to eliminate all the oxygenates from the sample

and convert them to olefins. At high oxygenate removal levels, a s1gmﬁcant portion of the

alpha olefins are isomerized to internal olefins, but this does not decrease their value asa

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 sarhple was removed. The aéidity of the final

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

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

approximately matched the decrease in oxygenate content.
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oxygenates, has a |ower acid content, and is |ess

corrosive. Thus it is preferable to prepare olefinic
waele@biobdess e for use in bl ended fuels from cobabdT/US2005/033647

catal ysts rather than iron catal ysts. A nodified

versi on of ASTM D6550 (Standard Test Method for the

Determ nation of the AQefin Content of Gasolines by

Supercritical Fluid mroﬂﬁ’tl%b'iaphy - SFC) was used to

Eq& {n J{]ﬁot ne gruuﬁ lypEb I Izllle IEEJi:lOCKS alrﬂ'd;

Pl 000 T e A P Peodsh B FEA ol B Byl
P%?géﬁ?flﬁ‘ﬁoﬁs 3-point calibration stanfard. Calilration
Hard sol uti onsNRBfe prepdt™d usi hfoRhe fol | Blitiga
nds undecane, tolueng3 n-octahol and dogdecene.
Tmpgﬁwm °Et andar d | ret.hod wap68sed fof- quantific@0 on
Paasshiretpsigdet ection|Fimt for| 8 omati cs- and oxyge§at es
Riug hOuris% wt and fof -ol efins | s82let™®o W . Pl ease | gf28r11t0
APSTM DB550 Tor 1 nskggnent Ccpegijti ons| s@gsmal I @ guot

Al MUEWSIBIPT € 186 1T eF |/t Ont o[ et of 1y
Bkr Q]:ﬁ]!@l OUQI d.[JlII b U r)saéllb b.UII I? cu 111 ZFL: i:l ii'd?

tanspot-teg—usiig er-er-€df—earbphdioxi 3 6the
Ayesaep molgenlar wehl | 163 &1 "co1 LI was phb¥ed wi th High
Wi Qdein ar ea sili¢alfarticl b3 The sk&bnd col Ume.

(@i framBd ¥alyh sufface arealsilica pharticles |jpaded
Kiki Whtesippwewt i ons. | ¥ swi t chf%hg val veS30ver e usjel to
Ontiygerchy WA, dit%ef er entolcl asses0.06 conpp@osits t hrjough t he
SEQrampsagmaphi ¢ systemto the detectpr. In a L '
Tofi¥aled- T T OW NDdE[ 35T Ur at ef34 por nal | gyg branc o
aAIK()z?Ipa%%Sano CyC1I ,1@ kKanes) pasS th 0‘9” UUlIIAL.O)AUIIIIb

re—detectot white—the HIS—& -appea —+he
oﬁleﬁ § | narlarl r\:'\l i §$1L7anrl + h Z?nnrnfl Z3 anpﬁv\“‘t |%f ac

o | OO T O ool || L= 3 A v | oIt oo

$ ned _aon fwg silica }rﬂurm Agrﬁntlr‘ (‘ﬂLIJQlZ).LLD.dS_

 AsiiTkygenat es wele subsequbntly el ufed from the
diotdl dwic g ey | Bd7det ect p2.33n a bp@R6f | ush nbde.
ChiStiap Cyrrogibee ol ef i ns were back flushed fromthe
SRatigr - | oaded col upp to the|getector| A TTame | 1p

Shgﬁy pathihvAn detect ok FTD) Wag,USed TPpr jquant Ffreqrion.
égﬁr LOT1 V\fdb Udb%(d UII th reaof Ijg _ 1.29

’\Nl‘ a1 anal 1y At Ao nmt 1 ~qQ

| D D ullal oat uratts, I UIIﬂ.LI C S},

% §.E "éh e%l efins, reI btive to btandard. rlef erence

Py ifch tontain a known mass_ % of totlal .
sHBurates, aromat] 88, oxygehH%es and| 8 efins aol
cdPrected for dens3y. The totdal of pP43 anal ysletdTwas
wBfhin 3% of 100% 3a%d nor ma| 3G%ed to 188 for | 338
c6fveni ence. The wWB87Hht % o] 6 ns capdHl so be | 414
c80cul ated from t hétbr om ne| atber an4bx he aver4sge
mobecul ar wei ght byg4ise of t4es fol | onwsgrg f or mul s

it

95 517 518 596 599

99.5 639 622 662 666
Metals by ICP, ppm ' '

Fe 44.960 0.980 2.020 <0.610

Zn 2.610 <0.380 <0.360 <0.350

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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W% A efins = (Brom ne No.) (Average Ml ecul ar
Weight)/159.8. It is preferable to neasure the average
wodoensdesy wei ght directly by appropriate net hpdepsSo$/033647
it can al so be estimated by correlations using the API
gravity and m d-boiling Bxample 1s described in
"Prediction of Ml ecul ar. Wi ght of Petrol eum
Fracti ons" A G Googskp@tiop pEOResenategge, 35,
p. 985-988. Preferably the ol efins and ot her conponents
~are neasured by the nodified SFC nethod as descri bed
aboge levals @CNSymatleymtsembvddHIy the bthttenperatiied eeatagdan be
he sat ur at es. we st _excl usjyel )
remove A BY AR e ST St bbb b fpmEYyScience,
Type PIX,TRIYMRbICBBAIsS Pa Deinttee MX BsB1S] f)vver e predom nantly
primary |inear ol efins (al pha olefins). Exanple 2
D@h? adsammtion teshwapeaaebontyn aupdlovchxel hediwitCdimdeedi fat the

o AT U AL B Bl SR i s

LHS WNsffshiirH assd°F OdNdBO3IR1Y. erhk. fea@pﬂfetauaﬁp@én §tﬁkﬁe§PﬁJé¢§iﬁﬁlﬁ§ber of
are shown belowin Table I11. Table 111 Exanple 3

0.47 apd Ay vaeRtP GANIGRICPYICaP Y at i on over Silica Alunmina
Tp%c?ﬁ@ Ry a6 OBr %Qﬁ&{qr@fﬁc?lt \zecfge%ﬁblgﬁrpﬁ'gsrﬁ roogx t%[r]@exlaﬁxre and

ow reactors Wt gas ‘of 1 yul
a LHS‘Nh& G5hal. yBte oxybenate evageni 8xhe areatdd proHeetb ase thomtored by the SFC

Feed. A t t th th
method g ARG Tishrabetin SR b RS Bl e e e
appearifiék éﬁﬂnﬁ&%édﬂee&)n%t 48 0%, or%%?l%r ﬂi%r@ﬁ@% %ﬁ B&uhlag at when
LHSV at 1 and 3 hr r-

the siqvghad adspebferl an cavivaant mnw 1710%‘Vabasqd Ionltllrfr feed and product

. h f
o P08 ARG FERAEHE S o

<01Ibpnghttro@émduatotmlaeiddﬁ;mﬁe@bﬂd) 06A- was 1.2% and C5-290F
Was2509I§b 20%in the feedstock). At a LHSV of 3 hr 1
ahbe adsorbentroullRrorgenerited bt ko raetheds: \grdative grembustion,
| 680F
calcingitys ¥ hetlaftho SRELALAL] QAL hid bk 1B R %%rﬂﬁ?at nsgo0!
GD\Be dextibis demabrsate dhat Iad&ormlogrpriﬁcesmbaraﬂwhé used far oxygenate

h | efi
o PRI Gl g

Example 6
~ Preparation of Wax Particles

To test the effect of particle siie on “pumpability” after storage for 5 Wéeks, a series
of different Fischer-Tropsch wax particles were prepared by dropping untreated rﬁolten
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 confoﬁning to ASTM E11 specifications. To insure
that the particles were properly formed and of the proper specified size and shabe, the
different size ranges were exr;lmined under a microscope. The particle size was measured

using the calibrated eye piece of the microscope. As a preferred embodiment, all particles
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initially but was 55% near the end of the test (-960
hours on stream. Significant anount of carbon was

wobmens@s on t he catal yst after unl oadi ng t he pet/ab3084/033647
The catal yst apparently foul ed. Table IV The detail ed

ot 908 i by SR (Pl A Uy g By
particlox 'ylgén 2404 ¢ meshvadge (OHEmontorlos o) andt< 40gnm)srangm(|<d11© thm)

were B R S E SR Loyl S NE eyl o GELEELI P05

size (PXMHERAL. £ TiMEraRo LR €lat @Gk Whdt BfcirBfo 86ths mw t8Ynihéteixis was
increase in olefin content and the decrease in

greateb;b’tlg én g{ﬁ)grec)mqp alse a vERyasmpilkepezcentaigy df partielas arfbe screened 6 to 8
mesh %ﬁ%ﬁg 2 that % %gralg%g%e@kd?‘lé\?gnfurg@d g;'r%c %?r ea? g defgl?ecp embodiment, the

particlex thapdid ndt agpetr toibeRplidtizalbdriysinnepteatalwest renlarpy &sro&hatrtﬁé
from 48(1‘)F to gBOOF and LHSV. values from1l hr 1 to
remaippg parfigle & VeGP pracpl ONe“HTSQWQCéh‘BéPQ%%Wée@ﬁEC é"‘“BFéVledflalor to

minor ax ¥ wak lesSHMR Hafi a!v@lqagé: ?&@ g b ?

b0 B,
i sonerization was Si g I cant e%?(’lj‘ﬁ ﬁa ol ‘

cdh¢ emioval dftpamc[deSWataﬂﬁd Bothappdar anbb @8620@8,1 od sdmylebphtmcmm was

conver si on .was Lfi antl Iomer nd. t he
done PR PR AR b ion P EibeyY ArRERRing Bt et GHegtqiede on
transpbaabla Q%ua@muw Tﬁlsrﬂé’mbm bfdé&dhﬁ@ n&dd dop bt Ube: Hiaht Bssdsment
-~ ""These results show that it is possible to elimnate °
of the gercentage ofoyepratides thatqess theoughmgienaneshsizeve commigesalt o
sampl% efins. At high oxygenate renoval |evels, a

si'gni ficant portion of the alpha olefins are
| Prupertiez efithe anirgdted FiathepTedpscls wab e shbwa it Osisle Val.
decrease their value as a distillate fuel or a
distillate fuel blend conmponent. Product (C) was
prepared from operation ?%blé‘v HSV of 5 hr 1 and 680F.
Det ail ed properties are shown belowin Table VI. 87%
of the oxygeHRrdpsrtiee nbUertlcat¢didiscer-Airdpgciwidsxr educed by
55% and the trace of iron in the sanple was renoved.
The acidity of the final naterial was below 0.5 ng

KOH' g, the [ipgpGay maximum for peffohrym crgdes. The
oxygenat es BTG Any ET | ed to otefifigyds shoywn by the
| n_crease (1 ﬂroge‘n‘fpﬁ'oﬂl et VVIII ch- 738
Oxygen, wt% 0.60
Distillation by D2887, °F by wt% o
- 0.5/5 wt%. 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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approxi mately natched the decrease in oxygenate _

content. Metal elements below ICP limt of detection in
w@bdosmagepd es: Al, B, Ba, Ca, C, Cu, K M, MPCNas2005/033647

P, Pb, S, Si, Sn, Ti, V.Exanple 5 Adsorption of

Oxygenates Trace |l evel s of oxygenates not renoved by

the high tenperature treatnent can be renoved by

adSor pt4 eresertted gmonni efiigdidead idded (irammaye diapperldXhe prescribed

j ' e, Type, 13X 8-12 Mesh _Beads, Part
emoith B e byl Mt BRGFev 06 o Piond oty MR selmipe?sgum oD x
95 mimheaght pC fthlogvNoi 08e3B 8he Gareni/ds.takBaiof @)QQgcﬁr@ﬁslf,! BRve or shake the vial

adsogl?éi on studi es was produced by processing the Co

n an 33y has Bty CpeABPUSp b vhe liguid;hronghand arquegtheod aspneret,
680F, Lk in ok adsarptien . studies
nad aci g nenser aire e ERtal plodfp AR R v s

prescobedtefiteraRrac Bssng thixdiithe drs/iflovastoemadadr pti on wer e:

anpi ent, pressure, .roamtenperature, and a LHSV of 0.5
hrrg?l " Reag E‘J&Fé@h‘é‘ﬁ' & Bsiiphee by Ve g gy abanskehgerying whether
the pavEiSlesBRL 1t tHRGBoRYmIITeheSHS]. "Bt hod. The adsor pti on

experiment was continued until breakthrough defined as
t he appearance of an oxygenate content of 0.1% or

hi. - Th thr ) occurred. at en the siev

A T A TR .
set forthéhefetre dTlanstegeribediahoa WO PAAEIRS is tHOAMBER W tvifbE Bhnsported and

treat ment showed 0.05 wt % oxygen by neutron. -~ - - '
can rﬁ@f%@%‘f%‘«’%? aad 80%. bptherexperapans deserbadareat 56 jizused mibeeh

. . ' :oul r e d_by .known
el s AR 0 TR PATRE AL B fno
variedthuib2(5ieis ¢he prescebediesiperatyre ani réfheets th&kgpican@mipBratures during
__conbinations. These results denonstrate that :

Ocea%‘éogsg?ﬁ i on processes can al so be used for oxygenate .

I exEYRttory IS MoRBinkE RHerPthe DHE R es 9@@\2&@&@% %cgﬂds_llo the

dehydration. Exanple 6 Preparation o x Particles To
bottomger whenethe frfaggity of thp aertictss érapi te ¢hedottbpuwish sk tay 'five light taps

after. storage for eks, series of differept
wherdfig Hen o 8 §8’he%§b>2§%°??185 T upri il fiam p height of 3 om.
droppi ng untreated nolten Fischer-Tropsch wax through
air and then screening the wax particles into three
size ranges; 6-8 nesh (3T®leWlllo 2.4 M), 24 to 40

’ LA = " —_———a Y 1 1.1 s AN o

Rating-"Number' | PPéfernte = ['Déseription >0 ' o' Lot =0 EST

Pass - |1 Most All the particles drop or move within 5 seconds to the
preferred bottom as free-flowing individual particles.

Pass 2 Very more | 90% or more of the particles drop to the bottom 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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(< 0.4 mm using stainless steels screens conformnm ng

to ASTM El 1 specifications. To insure that the
W@aobiosdees were properly formed and of the proper/uS2005/033647

specified size and shape, the different size ranges

wer e exam ned under a m croscope. The particle size

was neasured using the calibrated eye piece of the

mifer @8augsh pansles, the eftmrafelnt itepmd drmereter odikte vial to the size of the

artj.cl esthat did not appear, to be spherical. ar
svera O TR Bir Py 33 RS, sl goelBirls €0l used,but e
ratio ¢fahé diame®r bfitht Ressedkotiie G5k SRBEPArAEI8 ehdldd LIwWiL b®irDextess of 7.
nmm and < 40 nesh range (< 0.4 nm) were very spherica

i n shape. However, approximately 1% of the particles

in the 6 to 8 nesh size to 2.4 mMm) range were

flat disks where the ragééggﬁgghe maj or to mnor.axis

was gr eat $tabitibyest 638 Midsk Partiokes én Bbw Acad Cendensatal |

percentage of particles in the screened 6 to 8 nesh

size range that were conposed of two fused particles.

Ao B S5 RE1RTRAE bORRhsard (R0l 1SLamId HRlasadedRin

appegﬁﬁtq e spherica oryga%i-sp eriégﬁ)wgf%mien%ved,me
gramsef waxgrartidies indlmed toi hyeghanangcines dvram Bypéreviale dlheonal was then

sem - spher] in_sha re.the ratio of the.major
allow B8 5B 20 (g RBEER L wiR pSink 16 i ik ghed Ui pond
after HlightMBS hoeesfith€ pRTudtslid dSwhthe vifIe The MRt w2, PRe lidli€Baphtha
that did not appear .to be spherical or sem -spherical

was oplysslighthecloadp tigisiipdicatingonhnbsmall aneuns oéwax gad disgolyqd into the
_ e ! ¢ PADgN BT

cond 8L TR P SRS PR PR L iR gy yovcondensa

transprabepusdicneedld nahaih @uahpaisic for at hastdfswesks fsnred bt 20°€. The

per cent age of wax particles tha ass through iven
transpggiapleproduict may. Brfder g5HP S@gﬁﬁpﬁégef&wﬂm%ﬁ%ﬁﬂﬂgéﬁn

t ! ne ! h frad Rkt b
s £ EL RN LORRE B goBE Wiy TR e

accorfingnpihe prestatshvamtion eoktriningdi0 vBabik carybeshiped, which is a
. 1§9rtjcles intLiquids Stability Test: For particles of
signifgcapt ymrpvemet-c a1 er, tests of stability of sol utions

of wax particles in liquids are preformed by the
followi ng nethod: 1. A prescribed amount of Iiquid was
added via an eye dropperExamplei prescri bed anount of

the particles in an Og{ lgyﬁ qgal obt ai ned from
RS B

Fi sher Scientific (2 nm hei ght, Catal og No
03- 338) . Stanilay va34-takessh Paitictes ivLoe rAmid Cyndanyae or
shake the vial in any way that nmay cause notion of the
liquid through and around the wax spheres.

Three grams of low acid condensate (product of Example 5) was added to 3 grams of
24 to 40 mesh size FT wax particlés in an 8 dram vial, and then the 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 naphfha 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 matenal could not
be easily pumped without heating. This example illustrates the importance of wax particle

size.
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2. The vial containing the transportable product was
stored for 5 weeks at a prescribed tenperature. During
w0 bios/osder®e t he vial was not noved. 3. Rating ther/us2005/033647

stability of the m xture by |nvert|ng the vial and
observi ng vvhet her the %[Eﬂ‘g fp drop to the bottom of
the vial. "Prescribed" ‘T‘ea‘ s to representative of the
condi ti ons of transgonipamtivhiErarhple r anges as set forth
her ei n. hl?.re c&%c‘hmntﬁ rtjcles is the
anount t%ﬁ ‘h&‘?t% P ﬁg}jgl,ﬁf %Vﬁg‘ctdaﬁor}d%%aie bet ween
10 and 80% In the experinents described next 50%is
used which represents a typical maxi mum concentrati on.

THued gﬁmeloétqw @cuﬂ eondengat muph@frﬁxaéwﬂ\e Pevasadedito hggems of
the < 4t%(1) %h ss’zet éleg%gmtfdm&r\fﬂl ula tﬁ‘gh fhE v[a?fah@\%dsto Slfﬁd at
ures uring ocean vo

20°C f8ﬂ§ k&%él@C tmrwhlskt pdihd thé yial S/as)blmdntpdld‘ﬁﬁdeWntahé aﬂa‘ri hgﬂte&ps the
dropped within 3 seconds tqg the b tftom

produghaooRd Aoy Stde danen ar el B0 o¢ & (iletn 0t B HERTRaBghveen
the paﬁl'Ef%Q wal %Ylgw v%;]fe HABS DWQ fﬁc 'éll?ﬁllkbxgllafe s pﬁ)o%&h wax had

genera roppl ng t I nver vial "froma hel ght
dlssolxﬂafd iothe coTxabﬂlsate\dvhﬂ o5 v@eeB peesh Ihad paleds, Thtmatr:laallcould not

of the jntern di apeter of. the via t he sij
be casyypuD %@%ﬂ%ﬁww Isi eg&a?fl?l@#ﬁ?“%ﬁé%@ﬂ%{‘%faﬁ 'C}X&sm‘e
size. | arger gl ass vessels should be used, but the ratl o of

the diameter of the vessel to the size of the particle

shoul d al ways be in excess of 7. Exanple 8 Stability

of 6-8 Mesh Particles i i d Condensate Three

grans of the low acid chr%g‘?vjrlsﬁe (product of Exanple

5) was added to thr{&)ngfa@l‘tﬁle(ﬁxam@le particles in the 6

to 8 nesh range in an ram Pyrex vial. The vial was

t hen abtRbiiBHORtS Meéhga%plegg@?%ﬁ%d@@ satgt %ﬂ&ch

poi nt the vial was turned upside down and after a

light tap, nost of the product slid down the vial. The

r Thico granessof2he [Hhveacid cuidehsaptodactwd$xemble Siwagladdsd to 3 grams

| y, th t nl [ . Of. d
of sprgrica Ay amichodh e 1o Gdkendents I e drarb e Thariab P des
allowéH {8 stadd & W@T&S wReld. SERRcod PR GRo@eths RN 8atveal was turned

transportabl e produet would remain punpable for at-
up31d¢ mam arfil afiee & dight tapy, drequioditct wowd rphelider ¢ Vigh| Ehe rating was

ot O OB TRAHGE B P LIC N BARI R Bty
dissolmﬁﬁ% tﬂq@%h‘ﬁ}{t_ﬁa BB s twhatt eolid) arhigmateiab@aid adilbe epsibydumiped

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
partlcles 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 transportable product would remain pumpable. The rating
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according to the present invention containing 50 wt%
wax can be shipped, which is a significant

w0 ppwos@aent . Exanpl e 9 Conparative Exanpl e Stedi/U81095/033647
of 24-40 Mesh Particles in Low Acid Condensate Three

was 1.%l‘gggé%é%lle?l\éﬁsgﬁéegth%Qngﬁﬂé%E t%(f) {}%%gﬁlgg%]ltl&t oﬁ’ﬁ@r‘fahﬁ As

gr ans size FT wax
illustrapel; tietHaes! is fesahkay tir dissoWeahe wan dartinkes andhthug,i faimsd movestable
tand at 200C, f or oi.nt, th
transpdyERbTe 1 Posh CormRa Rk xR g ot s A ous

liquid. pM@éMﬁ&l wetdt shdatxtsitd gered oduld R isible tihSpdriibldfrodass even
ail - 6. The liquid naphtha between the sgartl cl es

when tWasarngw sizewhvary swialli Hor thess liquidshibe pamicle sipgrshpelddesi 25856
h 0 d
througfl 9% glegh Wefzreapﬁ/o d% /‘T’s%hr 14q11?195(§1 Q’?ﬁecé'g%?{iﬁf%gp@\é %)Elcru&h 8

mesh,ﬂxﬂied%ﬁ nﬁiﬂspfe)ferﬁmypedowmrbﬁgﬁ7hﬁalﬁ.l ng. This exanple
illustrates the I nportance of wax particle
si ze. Exanpl e 10 Conparative Exanple Stability of < 40

Mesh Particles in Low Agj F%%l% Goplensate Three grans. of

| ow aci d condensate (pr Exanpl e 5) was added
to 3 gr &mabilitly of he8 MeghParedbs mlMahﬁmlMatexeriXtuml' es in
an 8 dramvial, and then the vial allowed to stand at
20C for 5 vveeks At which point the vial was turned

U@%hﬁ?aﬁ@%n@ﬂﬁnﬁfahﬁ kw® glahBr watd Sverd BRieh rt@ o' gfanyyufieds mesh

de down the vial. Theratlngi was a fai 6.
size Figther{Tirepscliwan pmtlhlas breandedram viel, pad allosveddo siand ffmﬁ weeks at

20°C. '&15%558%}: fj the Vla?a/as rup]i] IT%I Ido %rgndct}u? trgﬂsﬁgxit%l;lg grordrﬁ&h

SSO| ve € condehsate ove

1mmed3£ié]yQ;ﬂd dbivn higdvigiethue demgﬂfﬂtﬁtlﬁ@ﬂﬁf thiyl tr@@pdrfhbh:qirodim:t would
eas punped w t hout heating.. This exanp
remair Wﬂ&%’ﬂeat% rafipg Vapbr Thin etamile ilstralay the éIFlEO%E}nf% of the

€ Wi ~QhteBmbolfes Bmall
compd5 BT ot P IRAGE A Byl D2 VR et Pl beg gt
wax pirhieleb o rctrahspated eanslathes, fray dd podferablefx Apqrioearbdnagemsis liquids
.achedtOSgra{Hs . . . .
provided that the transportable product can be shipped in a vessel designed to handle liquids

such as methanol with a closed—;;up_ flash point less than 60°C.

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

The sample from'Exarriplg 11 was placed in an oven a;[ 50°C for 1 day, and then
cooled to room temperature. Thé 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 tai) was required
to dislodge the particles. The rating was 2. This example demonstrétes the importance of
maintaining the temperature of the transportablé product so that a methanol/wax transportable

product is not heated above 50°C.
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of spherical wax particles in the 6 to 8 nmesh range in
an 8 dramvial. The vial was then allowed to stand at
wG@s@so 5 weeks. After cooling to room t enpePEt/US®NS/033647

the vial was turned upside down and after 5 |ight

taps, the product woul 4 de down the vial. The

rating was a fail - 6. %ﬁ%%b%he hi gher tenperature,

t he Btabdheof §18dysshiPandolegiatidatidddethanblOWatpt Mixshse.

di ssolved into the naphtha to forma white solid. This

material could not be easily punped w thout heating.

Tiihe SarB¥RIRINE EkArhpE 1 D a8 Pladcbi®inl itSeh NSTCofor 2148, din Ghen

excessi ve tenperatures during storage and shi prent. )
cooled Rxepop! tempgragirabin joniragto Exgnpled B, themethanelkwatar mpttuges still

Ten.ar ans .of h [ . f G- .
otar, i %0 PR Bl PO B A babhod O A yfechely sl
down thé @lal. EHethatithd wuet This skansle Homorstrarekbat atetHG]-water mixtures

whi ch point in tine the vial was turn?g upsi de. down,
may bepglerrrg ovsTaptiyael Hphetraspertadie prashd Al 8F fXRASFY o Fperature
above ¢ Vvial, thus denonstrating that this transportable

product woul d remain punpable. The ratingwas 1. This
Exanple illustrates the inportance of the conposition

of the liquid. As illustrated, nethanol is less likely
to dissolve the wax paﬁlﬁgﬁl&sr—%nd thus, fornms a nore
st alphBadt LANERIFHEE SizE bAGHDLIG OPTBARGMsIE WoHANBRES abl e

products conprising hydrocarbonaceous |i quid.
Met hanol , water and m xtures thereof should form

st abl e t Qduct . re

R e e R
acid contl@mBate iprolactloE Exadplos) hfid 8 grandsAT theBh wap pafticah yn 8 dram

10% t hrough 140 mesh, nore preferably < 10%thro g

h 8
vial. Thegipl alleyscddgetnpat & forfer & msslsandheriratusied g ezt Py est as

: Stability of 6-8 Mesh Particles in .
desmﬁ%ﬁ%ﬁ%@ter M xture Ei ght grans of nmethanol and two
grans of water were added to 10 granms of 6-8 nesh size
Fi scher - Tropsch wax parb%glgg&ai nan 8 dramvial, and
all owed to stand for 7 t 200C. At whi ch point
the vial was turned upside down, and the transportable
product imrediately slid dow the vial, thus
denmonWaxaRarfigletSizet t hi s t r apRating afferS preekisiat 2086ul d
r emaj 6-7pueshdbBeo 3. Femj ati ng{das 1. This exanpl e
i |1 ustTi8ah&s (2.hdo R1gpAMY ance oh the conposition of |the
I'i quigl1aeEsh E4 WX 4R&h} | CT €| §itARwe W T MET hanol - wat er
M XU 0E %5704 &Mmesh in 6-7 mesh | 5

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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wax particles can be transported, and thus, may be
preferable to hydrocarbonaceous |iquids provided that

wWo b@ehs@asport abl e product can be shipped i n aPeEES®INS/033647

designed to handl e liquids such as nethanol with a

cl osed-cup flash point |ess than 60C. Exanple 14
Stability of 6-8 Mesh Particles in Heated Methanol The
sanpl e from Exanpl e 11 Exampld ldced in an oven at 50C

f 1d th t ]
ot HERAT SO P BREF R s P rRBR B M st
the Fisher Tropsch wax had di ssolved into the heated

nmet hanol , and upon cool i n%, t he wax_had precipit tg,%ﬁ '
Juro ybrieat besewnls dywead frame Fischgr-Taarschyaxeers pepaedd gnfse

lubricaxaﬁhlgelﬁg élllg %rtS ?%gﬁﬁgﬁr{n?_ﬂf:ﬂtg e b }gie%a‘?&{ﬂ%oﬁttéﬁt. Q#B%égﬁéseﬁe shown

exanpl e denonstrates t

below.i nportance of nmintaining the tenperature of the

transportabl e product so that a net hanol / wax
transportabl e product is not heated above 50C. Exanple
15 Stability of 6-8 Meshrfagkicles in Heated

Met hanol -Water M xture. The sanple from Exanple 12 was
pl aced in dtropartes tFigba-Tropsch raved Bage OHen cool ed to
L&M“é?' rcn v; L:rgu‘lﬂlfalsa; } 'L ﬂ\ag.b,ifé. L l.'ck‘5 l?l'e
vi alARILarayity.nad upside down the t\¥ pOrt. 0 Ict

i nrrediseasiy 9t 4°Cd down the vial. THO-8ating 3 1. This
exaipkesdgapi®Cat ed t hat net hangl6.268t er ni%3¥&Pes rmay
be [prieferred over methanol if the SBansporitidBle

pr qduefecvitd Wel@t exposed to a tengenature dbmage 500Q.
Ex 'u?P@*ﬁt,]?@PaC,[ “of T Vax Particlg _ppze on [Shability of

T

o e SRR By AR [of [ransportante” |

\Cje v T T cPparcu t1iat CUITU g1

| oW 5|/ nndoﬁcnre /'pr oduct—of \/8339!85\35) %nzgn/l% L?M
i

y aclt-d-condensat yct st flanms
of |t helPAlax parti cles in -an 8 Jrképm %Z 8\8 2!

al llowed 500 stand at 200C for 5 waeMS and t|H#9R

eval uatled®0 n the stability test dP38H67i heBli/962
Exdnples /@9 Tabl e | X These resul t 5 WOAN6 ricd72 /OB&L
stabl'e m xtures of wax i n condensate can be prepared

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

3 grams of wax particleé prepared from Experiment 6. ‘These transportable pro_ducts 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

Wax Particlé S'ize Base Oil A | Base Oil-B
6-7 mesh (2.8t03.4mm) |5 4
8-14 mesh (1.4 t02.4 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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provi ded that the amount of fine particles is not
excessive. The last experinent is inportant. In the

wo a®b/oseperi ment, 8.3 wt % of fine wax with a PERUSBIZE3647
of 30-48 was added to a 6-7 nmesh wax and the m xture

molec\ﬂ‘ﬁ?w%fgﬁf)lll)&ioﬁfarl?o%gcé‘o% lléull{i@ﬁ)kﬁrm mkdn%WIJ prB8uct. Accordingly,

mat er i-a not |1 kely produce a s | e 'm xture.
preferfidy d’rednmlgd:l;lar wéightlaf mhyd@fcarfohleaom;@ Igjupdeshiogid e < 600, more

transpart r oduc sate as the
preferf‘l?léilﬁﬁ) evﬁ%%&? B\rﬁﬁqrébﬂggetgseﬁl g% hﬁéal:n! or equal to 10

w. %material snaller than 8 mesh ( 1.2 nm,

preferably | ess than or equal to 10 wt % nmateri al

smal ler than 7 nmesh (2. @Jﬁﬁ;’l_éﬁanpl e 17 I npact of
Liautd Moo 8 B0, TR SAREAGR BT gt
abi | i WO °l ub

cant base oils derived from
Fi scher - Tropsch wax were prepared. These | ubricant

b o S e SBR L L b e A
accor@glg?e{hE ;??%e&ﬁre @e%‘ﬁ &4 mTE)Pa?fﬁﬁé% Dent yach Banehehdisvas added to 1

er t ase Base Ol B APl "Gravity, 40.3 40.
gram Vff 3@ @sAQt rylem51ZBGi§®hBGT8$SQ?QW@8pam@G%@| anyh @rﬂml\oeiowctsalmd to

o RS 0 R S AR B B
trans;%rébfe BRRinim&RReB28d/doR4 theldal, H30 d&@3nstradAg tiab thid

881 50 915 905 70 / 90 938 / 967 931 / 962 95 | 99.5
translﬁb?@bye prodet wgld/rergsla prmpAklso Ffflﬁfﬂt’égﬁ\‘aédu dihés e

demoglﬁt SRS sthiRdan h h 08aitdr s sBE%vaRS baltiths oA BE uhASK fSHnling a

transportable products that is stable when methanol is used as the liquid compared to

transportable products comprising a hydrocarbonaceous liquid.

While the present invention has been described with reference to specific
embodiments, this application is intended to cover those various changes and substitutions
that may be made by those of ordinary skill in the art without departing from the spirit and

scope of the appended claims.
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3 grans of wax particles prepared from Experinent 6.
These transportabl e products were evaluated in the

WO e@ndp@sd abl e product stability test at 5 weekSI/E$2005/033647

200C. Results are shown in Table XlI. Table Xl

Product Stability for Wax Particles in
WHA’-EFI%I‘ICgf\{ﬁ%§

10.

ase Q| These results on 6-7 nesh particles
are significantly poorer than those from Experinent 17
(rating of 2 vgrsus a.rating of 4 to 5) illustrating
t Adr Y$f CRPEPHNE ownpl ecul ar wei ght

hydr ocgg szma WSl drduiqd R Joﬂlpfri@fn@ 4ewtighMgpedttredildehaving a
product. Accordingly, preferably the nolecul ar wei ght

of a hpHrofest bulreacesorpor prgssurt ahslf- ?jpﬁéwheewaswwm
preferabAy < 300, and even nore preferably between 100
and 208" Exanple 18 Stability of Small Mesh Size Wax
Pajtic h@% 8O whshhBdlwad paalodsewhéreidGhé orad Pamiekeh cempese =75
Fi scher - Trog‘zch wax particles were prepared according

to thewsiahe er‘éaxdﬁ%?lﬁsoléweFWaEerfﬁme 6. One gram of

nmet hanol was added to 1 gramof 30 to 40 nesh size

Fi scher-Tropsch wax particles in an 4 dramvial, and
alThe prediutiofalfind , fixberem the elax patticRORE: sekictedifrarh ttpmrnup

{Ea%%%%gto%%?seﬁ%rﬁawﬁ ot B PR BRk vy paictes,

?C%W%JJSQH&M that this transportable pr oduct
remai n punpable. The rating was 1. This exanple

dermnst rates that significantly smaller mesh size wax

t| cl C ed | f Ig d
é‘&?&@ Wfa al{ns §‘f aEﬁle \Aheaﬁ(rgr?eg:hanatcr){ ?{gé&‘gs’ﬂégﬂcﬁ degived wax
I;apucqiesconpared to transportabl e products conprising a

hydr ocar bonaceous |iquid. Wile the present invention
has been described with reference to specific

nﬁod HOERE 3¢ cl!ntﬂq? viRPRdih &aﬂ%drﬁble%&ﬂf@?fﬁasta%aﬁgﬁg Ktability

t hosé vart ous san tirtutions that m
magendyhéhmsssuedd anﬂﬁﬁmfur)i vedek$.l in the art vvlthout
departing fromthe spirit and scope of the appended
claims. WHAT IS CLAIMED I'S: 1. A transportabl e product

Cofmarﬂréél&g of @hin?P, v@l@:r&g et 8 orfabRfpréduct Bsthpises 30 to 80

conprising >50 wei ght % water and having a. pH of > 5
anwleightt4 ofewsxapaticlps. essure of <14.7 psia when neasured
at 200C,

The product of claim 1, wherein at least a portion of the liquid is a Fischer-Tropsch

derived liquid.
The product of claim 1, wherein the liquid has a pH of > 6.5.
The product of claim 1, wherein the liquid further comprises alcohol.

The product of claim 8, wherein the liquid is a homogenous mixture of alcohol and

water.

The product of claim 8, wherein the liquid comprises =90 weight % water and <10

weight % alcohol.
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and b) 10 to 80 weight % of wax particles, wherein the
wax particles conprise >75 weight % of wax particles

wo 200g@8665han 0.1 mm 2. The product of cl ai m 1PCTMISI005/083647

11.

12.

13.

14.

15.

16.

17.

18,

19.

20.

the wax particles are selected fromthe group

c I Sk L Fi = : | picCl es,
A T S
thereof. 3. The product of claim1l, wherein the wax
particles are. Fi scher-Tropsch derjvedq wax particles. .

AT her B SaEm 51 B &P B Pl T HRGEOH sevising of

PHRAUES, Bishod RESRbN SoSidParol, bitahal t-BGtaliIehd MaGueS thereof.
at 20C for 5 V\Pgeks. 5.Osérhgé prodt?ct of claim1, wherein
the transportabl e product conprises 30 to 80 wei ght %

¥ Ba R By RonRep i e B hmplsd B ket Gt b

derived liquid. 7. The product of claim1l, wherein the
liquid has a pH of > 6.5, 8. The product of claim1, )
whae eroduetind claim I3 awhereintthe medapeliis dartved fompp megh Rihiynthesis
prp%g&g of claim8, wherein the liquid is a honbgenous
nPxitre of al cohol and water. 10. The product of claim
8, wherein the liquid conprises >90 wei ght % water and
<10 wei ght % al cohol . 11. The product of_claimB8
e BOREkRS clagh PR Ge Ilﬂﬁlé‘r?o%’r‘ﬁfis 21 Sebletyaterr
product of claim8, wherein the al cohol is selected
fromthe group consisting of nethanol, ethanol,
prTip arwiuct ¢fstaipriopdarsin the wazperticles apysmaglsr thagp@ mm.
m xtures thereof. 13. The product of claim8, wherein
t he al cohol conprises >90 wei ght % nmethanol. -14. :The
priogwsdduef oflainme]l Jheisieheiwax pheictee cbmprite 290 seight &dof wax
froma nmethanol synthesis process. 15. The product of
clpaitieles largerdhert Gl EMB. | i qui d conprises >95 wei ght %
water. 16. The product of claim1, wherein the wax
particles are smaller than 50 nm

The product of claim 16, 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, multilqbe extrudates, and

mixtures thereof.

A method of transporting wax comprising:

a) formihg wax particles comprising =75 weight % of wax particles larger than
0.1 mm from a pafafﬁnic wax;

b) adding the wax particles to a liquid comprising =50 weight % water and
having a pH of > 5 and a true vapor pressure of <14.7 psia when measured at
20°C, fo form a transportable product comprising 90 to 20 weight % liquid and
10 to 80 weight % wax particles;

c) transporting the transportable product; and

d) separating the wax particles from the liquid.
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17. The product of claim 16, wherein the wax particles
conprise >90 wei ght % of wax particles larger than 0.1
woo6A&esihe product of claim 16, wherein the BERUS2005/033647
particles conprise 90 wei ght % of wax particles |arger
21. URROMEiRd W}'laﬂrg 20, er&h @ckUSHra fBlhicGl Ad 1ddrivedh e laFidcher
wax particles are in the formof spheres, sem spheres,
f Tepsehi prksgss.doughnut s, cylindrical extrudates,
mul til obe extrudates, and m xtures thereof. 20. A
met hod of transporting wax conprising: a) formng wax
22.  PEnhé Methdd of G 26, Wikreik thevedngpdrta¥ieirod@x hpad pas@ing%tabmty
| arger than 0.1 mm from a paraffinic wax; b) adding
t Fréingavhep speaswpdat 206C4on § wegks- conpri si ng >50 wei ght %
water and having a pH of > 5 and a true vapor pressure
of <14.7 psia when neasured at 200C, to forma
23. t ifhmﬁmthoﬂa)lﬁbkmm 20 dwiadreia ot inspartpb8Oprodu GomprigHs t30%o 80 Welght
UId and 10 to 80 wei ght % wax particles; c)
§bB¥PF Y the transportable product; and d)
separatlng the wax particles fromthe liquid.2 1. The
nmet hod of clai'm 20, wherein the paraffinic wax is
24.  d&hé wethoflod nlaim 2 swhezein ther lopst hasprdd @63 .6.22. The
nmet hod of claim 20, wherein the transportabl e product
. has a passing stability rating when neasured at 200C
25.  Ohe meR@kS clads 20, akcromtahRest afposti i dNtHOlqUB & ®rived Om a
transportable product conprises 30 to 80 weight % wax
p&iseheE(Taepschprocgsse et hod of clai m 20, wherein the
liquid has a pH of > 6.5. 25. The nethod of clai m 20,
- wherein at least a portion of the liquid is derived
26. f Themetheid o€ hiaim Z0 opbain phicolipsd fur@ér cobnriseetiooltblof
claim20, wherein the liquid further conprises
al cohol . 27. The nmethod of claim 26, wherein the
27. | Tﬁé‘hféth%@%@(:la?rﬁ §6 2Rer¥R i quia %ﬁﬁse?'ﬁowgmﬁ/‘é gxmer %d <10

al cohol
weight % alcohol.

28.  The method of claim 25, wherein the liquid is selected from the group consisting of
water by-product derived from a Fischer Tropsch process, water from cooling water
from the Fischer Tropsch process, and mixtures thereof. '

29.  The method of claim 26, wherein the alcohol comprises =90 weight % methanol.

30. The method of claim 29, wherein the methanol is derived from a rﬁethanol synthesis

process.
31.  The method of claim 20, wherein the wax particles are smaller than 50 mm.

32.  The method of claim 31, wherein the wax particles comprise =90 weight % of wax

particles larger than 0.1 mm.
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33.

34.

35.

36.
37.
38.

39.

40.

28. The nethod of claim?25, wherein the liquid is
sel ected fromthe group consisting of water by-product

walesocwadsd rom a Fi scher Tropsch process, wat erPET/082005/033647

cooling water fromthe Fischer Tropsch process, and
t f , b2l
ﬁ(et i tﬂ§%5f"851%9§1r |\€n§§e“z gh% % ﬂgﬁﬁt‘i’ct i 5 Cﬁgltplﬁ]‘faﬁa@@ W%@tﬁ /ﬁ%ﬂvax
nmhmds lafgecthan m82rﬁm wherein the nmethanol is der i ved
froma nethanol synthesis process. 31. The nethod of
claim 20, wherein the wax particles are smaller than
SPhdMikthdd of dIBgh P ri@ickr @bm hﬂh@h}%ﬂntalmgm@d ﬂﬂaﬁsB&TMﬂé(product ata
particles conprise >90 wel ght % of wax particles
| gmgeraturpiah <05°C.nm 33. The nethod of claim 31, wherein
the wax particles conprise >90 wei ght % of wax
particles larger than 2.8 mm 34. The nethod of claim
20he fbthbd S clG@ATRY, ifGit g coMprtiag Malifaihing the @aspetibkddp@duct at a
product at a tenperature of <65C. 35. The nethod of
c@ﬁmﬁﬁﬁﬁeofé§9ﬂ%r conpri sing mai ntaining the
transportabl e product at a tenperature of <50C 36.
The nethod of claim 34, further conprising varying the
t Enpeethbd oéclbiyn 34, Fother 8dmpiihieg matyingdhofemplesdtune 34,< 20°C.
further conprising varying the tenperature by < 10C.
38. The nethod of claim 20, wherein the wax particles
afRe fnehOB df EILRBATLARSR HRPrifNg aar@ﬁ{ghﬁéjteﬁ?eﬁﬁﬁ@ $yforgre.
the group consisting of cooling in liquid, cooling in
gas, casting, nolding, extrudlng, spher oi di zi ng, and
V\ﬁﬁml n@lt | (é g’lal h% wq{ere13%ne wT lysos er%d"i}llom H‘&%lten wax by a
evvaxpa el es AreP romam ure o
Nplethed sviddtediEmsh@fdoup Obmsd‘,tm@)&f p@ﬂﬁntg(hh Hguid)dveliag i gdae
smal |l solid wax particles are smaller than the_ forned
\Aﬁ%t%mqlélmésextmélngméermﬁlﬁa& g cemBinalions, theigek ei n t he
wax particles are separated fromthe liquid by a
nmet hod conprising: i) injecting the transportable
pThdmethod nf clampl@,evhenan therwa paesded are fdreredifront henixture of

trapsportab) e IS a enpe at ur f. <65C
i wpgelt wer é’i’fjd mﬁ@wﬁﬁﬁvaﬁm@gwwﬁﬁalw L sqlidav e parfigles are
VERARE t1Bh&he formed wax pamcles.

The method of claim 20, wherein the wax particles are separated from the liquid by a
method comprising;:

1) injecting the transportable product into molten wax in a vessel,
wherein the fransportable product is at a temperature of <65°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;

i1) recovering any vaporized liquid; ‘

111) separating at least a portion of the water in the liquid state from the

| molten wax; and

1v) recovering at least a portion of the molten wax.
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mai nt ai ned such that the nolten wax remains in a
nmolten state and the water is at |east partially in a

wo 2paioshest ate; i) recovering any vaporized | iPgi/us2005/033647

41.

42.

43,

44.

45.

46.

47.

48.

49.

iii) separating at |east a portion of the water in the
Ry ! TRt 1R Rkt Inks SIEGRY hd B4 alcohol
aJl[H? %‘gtsh?&g%g%ﬁ ?g)’nrﬁ%fm{{ﬁlee lfrcglllt en \?\I/Zé%% r1.s The et hod AIeono
ofs redoatired 40 yapeiniee@liquidhe |iquid further conprises

al cohol and the al cohol is recovered as vaporized

liquid. 42. A nethod of nmaking a transportable

Fish&iRed If ARSREa H8Rdp¥RELIP FREMGITEMTReSVéiprodict comprising:
performng a Fischer-Tropsch synthesis to provide a

papducper®irmawm Kiseher-Teipsgh synthebis tieprovdel aprpdich Fream ¢

wax product;: b) isolating fromthe ofduct streamthe

subst afRR{siRe %Sé’:b%t??tﬁiliyé’%m oI oaél%?(;{ucg) f orm ng wax

P8y ti ClsBRtifL W thé PRdactstraeh @ty substaitiANg papdfitic & product;

larger than 0.1 nmfromthe substanti al Ify paraffinic
a'q

wek; _améf)g V&%par’@d?ﬂ”\@%@i%a?ﬁ WEight %Cp X; Ri’ﬂti‘(aes larger than
conpri ghng 3pd, %'sg%ar{){i’amg%ﬁg{?ﬁg%\/g@/&nﬁg a pHof > 5

and a truée vapor pressure psi a when neasured
atl) 20Cadding fhe mwmxgattichasspaiitaidl comprisicig c &5¢ sreght % watedand

to 20 wei.ght % liquid-and 10 to 80 wej % wa :
bor i1 cPEERE AR oF e kB GPOLRSIES ST U ep gneasured at
M Xt Ur 80483, SrasEindBorsibfirbidcY codbiifife W R ORaiEHl Bdiquid and
at 20Q0C for 5 weeks. 44, The nmethod of claim42,

wher ei n0th80 weighsYovaxamsiriecley oduct conprises 30 to 80

wei ght %wax particles. 45. The nethod of claim42,

wherein at least a portion of the liquid is derived

f B nRthddSgTRBlim B2 OWE&BinAhOf@asre H®a pddithgnsedblilitgt rating when
claim45, wherein the liquid conprises water
bynesswediat20f € dpn  Weeksi scher Tropsch process, water
fromcooling water fromthe Fischer Tropsch process,

or ‘'m xtures thereof. 47. The nmethod of claim42,

Whe edgthddnef cldigui2gdwheteinhiee trampprtatdeprodhctahoiprises 30 to 80 weight

% wax particles.

The rhcthod of claim 42, wherein at least a portion of the‘ liquid is derived from a

Fischer Tropsch process.

The method of claim 45, wherein the liquid comprises water by-product from the
Fischer Tropsch process, water from cooling water from the Fischer Tropsch process,
or mixtures thereof.

The method of claim 42, wherein the liquid further comprises alcohol.

The method of claim 47, wherein the alcohol is methanol and is derived from a

methanol synthesis process.

The method of claim 42, wherein the wax particles are smaller than 50 mm.
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50.

51.

52.

53.

48. The nethod of claim 47, wherein the al cohol is
nmet hanol and is derived froma nethanol synthesis

wee@emsss9 49. The net hod of cl aim42, wherei n PECBEUSBNS/033647

particles are smaller than 50 nmm 50. The nethod of
C'rﬁé rﬁeﬁ%d £hiR149, tﬂ&emaﬁe Pax bér%l%c&rﬁgﬂi’il ol 560 w8 ht % of wax

ht %o wax parti cl es larger than mm 5
nettrrmgtd:SdffrgQIIthanﬁ hgymwherein the wax particles conprise
>90 wei ght % of wax particles larger than 2.8 nm 52. A
nmet hod of converting a hydrocarbonaceous asset at a
I B neetifddt o clah@9opwhetdltBe WhRbadicRs dehprer OO tveight% of wax
devel oped site for conversion into sal able finished
piadigles dargerriBan?. 8888s conpri si ng: a) converting the
hydr ocar bonaceous -asset into syngas; b) converting at
| east a portion of the syngas by a Fi scher-Tropsch
prromethsd bbb cqivestinge ydrahfbonaceoweassgirad e varhotaside @it products that

aq?FS‘?q SR 1S5 S AngHoos Y Copserysh mre ey BaBR arpietS the

1od208 oot rtsrn%atl ng at |east a portion of the aqueous
stpreamto reduce its acid content to provide a treated

a@deousostariaagthh Aydncarborpeeas assebintejyngai ng t he wax

ticl t t f.th
R S A AR R T
to 20 \wedahd pAaftiniul sk moduct @nd th Sfhevsy Glebif of wax
particles; f) maintaining the transport abl eg%r oduyct at

a o) enp demring EegraxiBBOyaxgyartiqlasrosItsingg={ hweight% of wax particles

transp Qdyet to the devel oped site; h)
unl oadﬁgrfgabthg ?r ansbortabl e product at the devel oped

sidye; ityeaepariedst mgoxtnbe ofidne agaecius strexsn for redudelits acideenést to
agueous stream ) _convertin t a portion
of the REEXdpHaFERE 41%@169’11&%”%%}’351“% afqtqrf)gﬁgd product s.
?e A r&atﬂ?t Cthé Qhix E,maémre& idAsk @pdrﬁ&ngmet@tzt@a@re@dymem to
| udi ng t | east one first renote site and | eas

one s edforml a dirmusponpleld peiduet copmpmsingi Wgo 28 weight &i> hﬁlﬁé aatl 10 to 80

a devel o t he transport abl e product, which is
pr oduce‘ﬁggﬁ /Softwax parttcl

f) mamtammg the transportable product at a temperature of <65°C
2) transporting the transportable product to the developed stte‘,‘ '

h) uﬁloading the transportable‘ product at the developed sito'

1) separatmg the wax partlcles from the treated aqueous stream; and

i) convertlng at least a portlon of the wax particles into salable ﬁnlshed products.

A method for transporting a transportable product including at least one first remote
site and at least one second developed site comprising:
a) receiving at a developed site the transportable product, which is produced at
one or a plurality of remote sites by a method comprising:
1) forming wax particles comprising =75 Weightl% of wax particles
larger than 0.1 mm from a paraffinic wax; and
it) adding the wax particles to a liquid comprising =50 weight % water

and having a pH of > 5 and a true vapor pressure of <14.7 psia when
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one or a plurality of renote sites by a nethod
conprising: i) formng wax particles conprising >75

wowioghsesdd of wax particles larger than 0.1 nmm PCDOSA05/033647

54.

55.

paraffinic wax; and ii) adding the wax particles to a

l'i quid conpricabdded 20°@abFhim FarsRpBFtalfld Grddavi ddehpisRig 90 to 20
of > 5 and a true vap ormfressure of <14.7 psia

whenneasur eavesght Z’OKMDId e FQior3Gaweightriépextpaicdesppistuct

c r|S| 90 d ht iquid and 10 to 80

mgﬁght oglngﬁéﬁ &%$% %ﬁg§ unl oadi ng t he

transportabl e product 54. The nethod of claim53,

further conprising the step. of separating the wax

pa?hei rmtbgd i A He ﬁmh&umnpwg the stepef pRpdrating dheayax paticles
Bprising the step of converting at |east a

portlon o the wax into salable finished products.

The method of claim 54, further comprising the step of converting at least a portion of

the wax into salable finished products.
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