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WO 2006/ 036683PCT/ US2005/ 033780 FI SCHER- TROPSCH WAX
COVPCSI TI ON AND METHOD OF TRANSPORT Fi el d of the
Invention 5The present invention relates to
procedures and materials useful for the comrercia

wObeoa03sY t ati on of a paraffinic wax from a P&FGISREPFESY
to a second site where the wax can be upgraded into
fini shed products. Background of the Invention 10Q |
fields are typically found in renpote at jons,

FISHER-TROBAGH MARGIOWFORTID oz S BB IR R
it comes out of the ground. Typical nmaxinmum

tenperatures for conventional crude carriers are 140F
(60C). Waxy crude Bieldsofithe fnysation shi pped in special ly

Taorepont et eF s Pl FTREL AR IR, o dnaat

' transpofl BRI mAHRNAY:OfEn Hustotadisdo beeceid gipedieiatbawascan be

molten State at elevated tenperatures in specialty
upgradedisiei fodghed BafEdss. Waxy crude oils and sl ack waxes

that can be shipped in these specially equipped

carriers or specialty tankers are typically required
to have pour poiBackergundefdhe Ingention o\ t he shi ppi ng

tepperat ure. Shippj ' Snivhd-dofoour
el e TR R S o G A e
hydrocbﬁ&oﬁe_fbgo@nﬁﬂlip alrdy whem fct ppeds gy hegraspd.s PEBf A MRk er
rovi des a nmeasure of .prot b ai
e S8 P OGP CEBPr ey SO hg d A st be
shippeY AY IV HulsRod 6iB: Gaidxd aviempaanrchep Loirevat B3 (7Ll
unl 6adi ng,” formation of an excessjve aanntbof.s%bida
Slack wapes fregpuicirelsus dpeiiBE M davA0g SPPIHQRS Lt FEhPS Unpst

moltert 25 8ol e;_a!ﬁﬁcyﬁ%gégialﬁf%&ﬁﬁhﬂ toikats. GV asdlecruds oils and
carrrers, those that ship nmaterials at tenperﬁiur S
slack vedxeothatieh dwsigir, in thespyneeialy eiinpRe FEVES OpTESH

. _pecause .t hese gl Lol fai LYo @MBE, Shivpi
oGS50 DRI SHRE Btk it Lt stoping
crude Gl DAGExEI Witk fiup @bintsey leawt167H Elev thedemparaifs i phibpiag i the
specielg @I S AT GDCHRI BT POy ERE A PR G of g n eBa an
excessare Unh it SHIbRPH RO fBAEI diEih@ the ¥0Fage X Witilefsome solid wax can be

transporting waxy crude oil in railcars.and trucks.
toleratel o gatnioadfhat RREIOp Y FRFE-SAE B FOUTB PN ¥ longtoy

and cci%gg\gf?etrzl.&t%ﬂsto LB b £fi8 Wa d TR 0P cdiiBntfingNirideCRaRidry those that

ost  of transport. 30Li ke crude oil, natura
ship n@asiaiing teopataivasse bsbdeve LHFF e prefered adhenever BARStbee because

1S are

' sites, It is.oft [ i.ally feasible to
-ﬂ“*e@%ﬂvépﬁwﬁﬁgﬁgﬁz oﬁ?%%%m?n{o : h?hesis gas and then

| QiR oW dileatiub sippaing b piphiye; metrible st ane pumpable at near
renote sites rather thap att Ing.t.o tr :
s iom S DA B S BB G TP TS DA pelnes
imi .01 deMiRYs B4 QS RRSportidGldgtich@le oM railcars and trucks.
Snnﬂ%%ﬁ%ﬁ%%é@%%PCTR“%Z&OS/033»80 ELscher-ﬂ%opgéh
Matexajsithbiest symprale 2 er RpsambisntcapdiEens &S MEREET R4S [ om
.. et e _or hi gher nol ecul ar wei ght
ﬂ@“ﬂ%ﬁ&%@%?ﬁ%ﬁg? %gfoducts of Fischer-Tropsch . _
sYithesdesiansunbgt lapd tiahesets hpdifion lcpehst roppggies. Itis often
products often .include a high i i into hi
more ﬁ%@%‘?‘%i’iyc,feaﬂﬁﬁ% to ﬁ?%vﬁ?ct%ﬁe © ﬁsgtgﬁ%‘sl}tﬁlrsg%g%& %% o es I ghet
mole G ARk BidtbdeboRE AHE tenfitd d@Tathntinh aftsnisoigitd ratsper e
S-tenperature, can be isol?ted. Thisbﬂroduct stnnghno
naturplsgag etdhasnl aFsqieipapptber 1peiigR 10T SOMEF e MANAERC RS ar e
costs at the renote sites, where the natural gas and
coal assets are |located, are high, it is desirable to
[imt the anbunt of processing equi pnent at the
renote | ocations. Accordingly, it is desirable to
transport the syncrude to existing comrercia

refineries for upgrading to provide finished, salable
products. 10Since it is desirable to transport waxy
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product. One approach to shippi ng waxy

Fi scher-Tropsch products, as disclosed in U S. 20

Patent No. 5,866,751, is to isolate C20-36 waxy

hydr ocar bons from the Fi scher-Tropsch products. U. S.
woRadsesdssNo. 5, 866, 751 di scl oses transporti ngeCT/US2085/033780

Iong chai n, non- voIatiIe solid paraffin wax
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S near liquid
refinedds 1S QpafHdiRnb hﬂﬁﬁﬂhﬂ&u&eﬂd&n@nﬁhésefore is nore

easi |y transportabl e. However,, thi i
r@a@:ﬁ% is oGP STREROE YO BF- P P ﬁpf%% of 2rdfich products,
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t1ons S. Patentﬁgp 13 361 and
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Fi'scher - Tr opsc rocess is greater than 25
produch [ &neeqppmdgh sb.g)gmgtwqu 5%%7’&1‘01&5@ p]@guq:tﬁ as m"éﬁoé’e'& m 6’ S.
PatenpNp, eﬂ?&%g 1 oig§§l%§ﬂ?<€1 036 P@?dﬁ)@ﬁﬁﬁrﬁ flogCak FaRher TRopdeD.

urry is formed fromum.
products 0).§ dateadNs o, 86b Wﬁé)dlqnmstﬂ tranenortingdong-efin ﬁOpqva]lqua solid

araffinic conporn
pacarlt HEF BV PTG T HE Coor P R o2 e Rafe £ @ ocal st
Howéve{ CrarGrofhrd o NG I‘édﬂiﬁre@%x;iehﬁvsfoumng 1oad.mg, ang gnip@ﬂm@fayxhnes
ficient nethods, of "transporting waxy hydrocarbons
mﬁiﬁﬁ,@dﬁﬁwﬁhﬁmémP@ﬁﬁﬁare desired. It is desired that
9415 tRE R¢hsla of YandpbARE R dohtr Tropeh syivendsdbaf has

ocar ons in a punpable formw thqout requirin
been@mmemssup@admpgr cative sdrae e the Frasr hyreqaers Bt %@F“&&I\Soﬁ

dlsclgfgg an;Jﬁ E%Ffég‘a :522'32 8941 B8 PlientMd. BOHE, 9899@5'&165165‘ that lB&chieve a

_ ns§portation equi prent, and with a
pumfa@ieepr&l{ﬁﬁﬂ ﬂxﬂzgﬁﬁﬂrﬁpsdﬂbmaavmomemed it caiwsit esge efhg normal

hese net hods for trans
peraifago LOOH HE-aPeareR oL B0V HE GhPCAg s aeR ik o
ambfaxﬂgzﬁ}[saat%n $nd (BUETHRE, s @t)retemylmsmmm Hhiveomeis upgmdmg
aspec there is provided a trans taQ{gﬂ? &q lrate in
maycamiye ficpstrueagn gigaeibtisoviieh @‘I‘?tsxﬁ)ﬁlﬁ'f” cuitioop
carbona=caus |iquid having tune vapor pressut of
rﬂn&{% %K%éla (101 ri Pa absol ute) whet neasured at 20t,
wheri mtee hydrocaahonattons |iquid eunagzi ses L-75
wei ght % oft |iquid selected fromthe group
cerasi sting of naphtha, hegzy oil, distillift,
1phi:zit by= oil, and mrt thereat and (b) 10 to
BO wei ght % of vrax particles, whenis win particles
=wi t= >90 wei ght % of wax -particles haw than /4 mm
It has been disclosed that paraffinic waxes can be
transported efficiently by formng the paraffinic wax



% hydr ocar bonaceous liquid and 10 to 80 wei ght % wax

particles; a)transporting the transportabl e product
and d)separ.ating the wax particles fromthel

hydr ocar bonaceous |iquid In another enbodi nent, there

is disclosed a nmethod of transporting wax. The nmet hod

conprises formng wax particles conprisingwe htf %
B BRANds O, B1 2 301 g 6{29467 disclasn trangpATHDHE tecfer-
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wei ght % wax parti al . a é i aﬁgé,her enbodi nent ,
there is disclos

ng a transportabl e
r%‘ Q_J QRe?&E pflRded & daRp&tibk iprodihiecmptsied conpri ses
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@E havi ng a true vapor pressure of .4.7 psia when
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a I I%UI sel ect ed from t he group consisting
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g st
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' Fi st - REEdedost it having
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I rst
hYdr o- ar bact hezons c)formng tit. paraffinic wax into

wax particles conprising=>90 welkin % of wax partici=
| argr than Z4 m n;




cresting the first hydrocashonaceous liquid into a
second hydroczabortaceous |iquid, having a Due vapor
pressure of 543 pia (1011CPa absol ute) when neasured
at 20! C by a pneess selected fromthe group

consi sting of dehydration, ci=athoxylation,

adsor ption, hydromatting, hyfronactiog" and

conbi nations tianeo't atkling the Wax parties to at
| east a portion of the second . hytirocarbonaceous
liquid to loin a transportabl e noduct conprising 90
to 20 wei ght % hyda-ocarbonaceons liquid and 10 to

. y Mool . o
e B oYy 5B i BRI 1 o s o v
partidiesaThp bydradarenpreovubquid comtarizet &7 Wejghti%siftadigui) selected from
t M oadi the tran.spor.fabl.e praoduct .at the devel oped
the el SOHRRLOG AP o WL ARHLH AP Haectih e RHEReS fioot
The vl pabticfes tohshed =0 it % of'vfrhx?)af‘tldzlds e peranRodd FROL ,
there is disclosed a nethod of converting a
In #pthenBich SiFEde PR detaaaethof of frapsppripe Wai BIPTIHES
products that are deljvered to a developed site for

E) cofrroigivear namicieseamppisRet 290 wHgh: Yol saetperickhiarger than
_ pregess.conprisgs.converting the hycirocarbonaceous
as %PxFﬂF%PQVﬁagﬁycﬁﬂ“ﬂeast a portion of the syngas
b) | Sadaig Ve IvhetiBlcd 10k HyGRHMbintiont BitidNavihe 2 o vapor
Fischer-;ro sch process. . The product stream conprises
p o EFPT A 51437&%6391 ?ﬁmm&%m d.
Th XS _for d DaJ L] CONDI i Si > 20
B e SR T e R

figp EoRESIPOSTARARHS, Heoyibl] NG0Bt hhildd), gnd
second ‘§dro carbonaceous |iquid, having a true vapor

pr BHEHES 149 o yupepartple Frofed SormRsng 90w presght

e PR Bl Bl 5o BB, S,

c) | ayshispintias thy tsphydlomobndt m@ and conbi nati ons
t hereof,. The wax rtjcles are added to at |east a
@) poFPREHRS N WRE PR ERED Ba%reus BEmigi d to
forma transportabl e product conprising 90 to 20
nabteEemYodipeht,abas b dsioed 1 Sndiiod W BansuetinkOva OB GnaBdo ht
comA I rRet 4] Biciel Rembh SRS BOY

° ﬂﬂ“ﬁ¥‘§

mai ntai n€d_at™ a tenperature, of . Oéi%!ﬁe akhrgrﬂmm_
2‘4mmérmpapﬁaﬁﬂ@$ﬂo@éﬁa?§w&ﬁ§ﬁ§% °0 the devel oped

site. The transportable product is unloaded at the

y deyel oped site. The transportable product is

o converted into sal able finished products. In yet a
further aspect, there is provided a nethod for
transporting a transportabl e product including at
| east one first renote site and at | east one second
devel op= site conprisin,g: a)receiving at a devel oped
site the transportabl e product, which is produced at
one or a plurality of =note sit= by a nethod
conprising: formng wax particles conprisingweight %
of wax particle larger than I) 4 mmfroma guar:rink
wax; and adding the wax particles to a
hydr ocari sonaceousl i gaid having a true vaporpressore
of cl4.7 psis 001 Tarka absol ute) wh= neasnred at
20C, wheaten the hydrocarbonacoutts |iquid
oonpri sese5 wag= % dfliquid Set fromthe ginp
consi sting of naphtha, heavy.oil" distillate,
| ubri cant base oil, and nista= thereof, to forma
t hdi sportabl e prod= conprising 90 to 20 wei ght %
hydmear honsnous |iquid and 10 to 80 wei ght % wax
partici = -and unl oadi ng3d&-he tansportabl e product In
yet a further enbodinent, there is provided a nethod
for transporting a transportabl e product including at
| east one first renote site and at | east one second
devel oped site conprising receiving at the devel oped




The transportabl e product is unloaded. Brief
Description of the Figures of the Draw ng Fi gure
1l illustrates a nethod for separating the wax
particles and liquid of a transportabl e product
according to the present invention. Figure 2
illustrates an enbodinent for providing a
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N 1ss Cg Igé%ﬁ gg%%)ﬁ%cﬁle{ r'.ﬁ:xg %&%%gesvi%ﬁog%#@%lﬁwchw—
Tropsch sgﬁt;a%?sﬂtb REbAR éﬂ}&d&tmmmmguammnﬁmamm Wiie
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product. Fhoabsentiailparafieiaet 1 fﬂ‘&t‘; EH%%’% pariicies
> e Mﬁﬁw&@nm
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are herl cal o I
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| qui en the ljquid.is xt.ur,
e cure it LA N
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the groug)/%g% °I | ﬁgﬁ?ﬂéa vy lofl Ui iTia
qgui d sel ect ed fromt Gns | EQuQIzs "
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tra uct can be a liquid
_mwl ngwei ght % water. The liquid suitable for use

in the 15 transportable n also be a liquid

ﬂ §Fh@“§p%ﬁgﬁEFﬁﬁf85£%F%¥%%F£?The limting size
e &1 85me epane tvd 6 pREivE: tegr by 2 Ghsdbe
i qulr g used I'n the transportabl e product. In

addi tion, depending on the liquid used, the vapor

pressure, the flash point, the acid nunber and the

pH may al so need to be‘controlled to prOV|de an

acceptabl e transportabl e product. 20Preferably, the




"Devel oped site" refers to a refinery site at which
transported products are refined into sal abl e,
finished products. The term "derived froma

Fi scher-Tropsch process” or "Fischer-Tropsch
derived," neans that the product, fraction, or feed
originates fromor is produced at sone stage by a 30
Fischer-Tropsch process. The tett'. "derived from
petrol eum or "petrol eum derived" neans that the

ﬁgg:%ﬁ% a%ﬁ% BOAhR s batiAies ufaffnic wax and 2
roleumcrude. A slack waXx is a petrol eum derived
nm@hy&dmmﬁmnuxﬂmshnﬁdd in the transportabl e products
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r emaxiug %
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“mo . Fydrocarbonaceous material" refers to

)  sAfpHe wanpaticts oy atritast &pesion bf SrATRc

hydrocwn and carb angd tiona I¥%¥#%furﬂ%g trogen,
3EBEHEFgIHEﬂﬂ#§th'“ I

h&%@ﬁ% ﬁ?&:ﬂﬁwd%maﬁgﬁpﬁ%pﬁﬂwts such as
asol 1 ne, et el, .diesel fuel, lubricant base oi
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) DEvEsne tits wrisporino hmidact e saigble dinished gratacs.

conpri si ngwei ght % al ntially water"
o ST U ARG RE RO SR e kat or
hydrocat¥hidcBis haRKR r&ﬁsersﬁain@op:osmwadérﬁmﬁmmamrw gite
hydrocarbons, typicall but not limted to,. crude
for conveision el sty FlhsomBRANGtE s The REHEE SORPRES COUEEE Y a
hyérocabohellbiaElls GANLALAS MlicakSs ARG e Y HnREAL BAVeASS R0 2

nh~100 km from a developed site.
‘product ﬁm:rmr’tdzl artgscher-Tiopsqbrpesases. th\mﬁummemn IvempTeen PpEFAmAO ex

e  QHEL o SEIRE RO T B OB BBl Sombing - o

weight 9@ %veb@@escrsg Trer than 2.4 nBaS eaaﬁrsamdﬂ:mn&em Liguid shi s

plication the s¢éreens, and.the nesh size e
converieio P AR RS HRPRRERS Hog G RE SR AT rer el ST

o qgﬁgms ﬁﬁﬁﬁ% DRdEh
pmaWh&?£ iess sté2? creéﬁgﬁgﬁghgﬁgﬁtn by hand o pmg %

decarbox@aiiancaisbrption dyéroiEatingt lﬂrﬂr%ﬁr@bﬂ&bﬁﬂtwmbmab?fﬁﬁl%@fp ape
cond S t1:

o R o B LA B3 bl o

mnspoﬁd&&taramumnmrsmm & Emarsmht %ﬂe'dmazbmecdm diguidand 10 to 80

weight e b Lt et B S B et g 50°C
The m&%@bﬂ%@kﬂ? 1rRAbH] B ShPdRe 1By TR Thi!Batborable product is

m croscope using a calibrated eye piece t he

unloadeﬁatm@é@med S 1c 8 %&p@sz»e Eabigrprofuqt it (eaverisd %gﬂa‘a}? frajshed
suitabl e techniques (preferably |ight scattering) are

Cirtrsed to determ ne the percentage smaller than a given

size, and the anobunt of material passing through the
equi val ent nesh size is calculated using the sizes in
ASTM EI 1. W) 2006/ 036883PCT/ 1152005/ 033780
"Smal ler" refers to particles that will fall through
a sieve cloth with size designated according to ASTM




5 vertical directions, neasured separately. According
to ASTMElI I, a sieve cloth with an average openi ng of
2.4 mnmay alternatively be designated 8 nesh.
Conversely, "larger" refers to particles that wll
not fall through a sieve cloth with size designated
according to ASTM Eli. For exanple, particles |arger
than 2 4 mm (8 nesh) will not fall through a sieve
cloth with an average opening of 2.4 mm the average
openi ng being 10 the distance between parallel wres
In yeemBithe dspatt. thhe iscpeowided a@detiiod €or@RAMLA a trihsh&Bible product including at

e A R et S
2 be deS| nat ed-g%a@rresh Qraﬂépnﬁaﬁ g@ I wﬁ%ernawa}/

ok SF 8 P n'efufmnbtpsmmytméthﬁwm&epor synt hetic
ude eting specifications for salein r egi onal
rketfg}?%’s‘iI %&%‘1‘5‘1 G0 Teiht St of wat panicedareer
fuel , ﬁ&*w%%aﬁﬁiﬁ:ﬂ*bﬂ%%ﬁ bl end conponent s
nt

t her eof Syngas or sy esis gas refers to a

dds eowddime X iWex particias i noyiraatianaBAOKHBE i) 2 a0
hydr ogen and optjonal |y other conponents such as

vat-er PESFEON <Af-d o £101 3
Ot her wieied! e hytirktainiiicbods Hasid @i@ﬂg %ﬁé@ ce
t hey can p0| son the downstream Fi sc psc'%‘h%h'}r‘!l

pr oc e §3i=Ciyh mtqmmfh@ oty distiligre
conver ::&g@!] %,Q W \éﬁg’gr Pr essure
Nbasure ari‘ous EREFTERdee| oped
over upeASorisin s RS it 9 I
i ncl u?\h 5323 DI953, D5190, D5191, &’3‘%’ Bepipang o
D823 =it & WeF pweeksand however , is rarely
BRSNS of this appllcatlon t he
) Rel d \/%po Pressureé;gﬁ'ﬁ'l d be nmeasured by D5191 _
the material has a D2887 95% poi nt
n ’EEE? %‘%8’%‘? %le"f*‘ FRYIE & 2t5thod S vensppidias pEEppEable product

includingsas ébast’P@F st Wp@ip s wsty s suoattistelofed sitdbothHRs receiving
at the develpad sitniye rgatportasibproductt The Tm@m&ﬁa ﬁfodﬁ’ét‘iéﬁfdﬁ&ed atonsora
pluralit} %@féngotpﬁmg BY & bheth Rholthbthe BfiRE bidx ¥aRE ;ggiﬁr?s&ﬁﬁso weight %

e S o i L Tphoeg JBE R

fhycmw@ %ﬁ 261G VEIOT ESesRThel <t46a¥1#ﬁf aRpegsured at 20°C, to
form a"ﬁamipsrtﬂbﬁ produticokeptisng 80 &t 2 weight %Ihydrommx@cmnh Biysid and 10 to 8O weight
%waxﬁ;%'ﬁiélés a?hl rﬁﬁfohacegﬁ lidul Odbneiswh - waipht Bl oTRHonid selected from
éxcl usi.ve G
the ot FEREHE B PR e G SRSHAS fubricel Bt 6 b Moot
The tré:ﬁﬁurﬂaﬁl@@rd&ﬁﬁeuﬂbmure was determ ned from St eam
Tabl es. At 20C (68F) the pressure of saturated steam
is 0.33889 WD 20061036683PCTI US2005/ 033780 psia from
Handbook obuiGhilabion atfle FiuSECST md ition, page
E-17. The pressure_of nethanol is in the
Hagutbéolkns@:ﬁzeehmﬁ@ﬂmr seprsetipigyias wax parueips i iaeiihof apage

ressure of nethanol
tmnp?§$%ﬁﬁoﬁﬁzé%b%@ﬁ%%@m@ﬁ&?n angaég 20C it is
pere palhatrents ws emigodithent @rgusviding Eitapsppriairlc prpdatticontatnmng

be 95 5r sia). The total 5 vapor

wax pHgeR Y Fm§%§%ﬁPE§H§P‘ﬁﬁf%?$%nd al cohol s can be
determ ned by appropriate experinental nethods well
known to one of skill in the art. Transportation
tenperature; For maridre vessels, railroad cars,
tankers, etc. operating wthout heat, the
transportation tenperature is 20C, which is
representative of a typical environnment. 10The -
present invention relates to a transportabl e product
conprising a liquid and wax particles and net hods of
transporting wax utilizing this transportable
product. According to the present invention, the




of petrol eum derived naphtha, Fischer-Tropsch derived
napht ha, and m xtures thereof. I n ot her

enbodi ments, the liquid conprises > 50 wei ght %

al cohol, and in certain of these enbodi nents, the
liquid can be essentially alcohol (i.e., ._95 weight
% al cohol ). When the liquid conprises an al cohol, the
al cohol can be methanol, ethanol, higher al cohols,
and 30 m xtures a al cohol is used in
the liquid of A lied Descrintio = ¥, preferably
tm&s&le&ﬂdﬂﬁ&wbﬁd Rt m&:m&ﬂﬂceé 8 del %Hl&t@&ﬂnﬁ%ﬂe@ aza 90

ht @6nethano| or essential |l y methano

tranqu;v@b B heomEpasime e hapd aaqiﬂ@rnamfp%w@%@meﬁﬁw §°hdt‘ﬁ@4
particldsl %‘ﬁﬂ Uaﬁ% Z Wg%earéé@and #H&%@Qx’%&tﬁﬁ @9 tu%m bB&shsporting

n certain
pmﬁelnmﬁmﬁs Bnportm that ghei sdhE wax pahebsm&uﬂludcynmhﬂmd solid wax

R A e e
liquid. p&@bﬁﬁ@adoma@rmﬁmmm&hmﬁw&bwﬁmdmﬁ eonkien

t he | d d b , h 5 hyd
compriseh 5 S SGHALT s i KPR SPUPE gl RERB 68 conol
WaHe @Fanspoftabit plodh@ Snd Remeed efﬁ%%ﬂﬂg%ﬂm%ﬁﬁﬁév&x

m xtureée conprising a hydrocarbonaceous liquid, it
accordipgdy the ppsynttiuNenties are apiq @e@mmoé@h s Felatinglrhighweibhidaiod

“MXPéﬁm?%er céﬁ%gggggag%é?%%ﬁ§%roca FROT ceougﬂgqu| dqﬁm@mp

by ensmngtthﬁéhe winepaeidies 2Ry mft eocedniayl, anditierenidnet ofi sepialt dvax paricles is

notex r ﬁyes > sgg'\""m%éﬁnght % al cohol%tt h%?ailltﬂ%altgﬁz{%r"ti‘hg

wax pariidlés i€l nétexcesHi DRSRAAUE afhetior8d SfindiEah Hoi @AYk BED the

In certain of these enbodiments, thée [iquid conpri ses
transportableqPdne} epRtaisRAFlabYRsT hiahwweitiitof ganaedicles.\Whegordingly, the
liquid conprisesweight %water, the |liquid may
further conprise hydrocarbonaceous liquid, alcohol,
or m xtures thereof. In ceilain of these enbodi nents,
when the liquid conprises 50 weight % water, the
liquid further conprises alcohol, and even nore
preferably, the liquid 15 is a honobgeneous m xture of
al cohol and water. In certain of these enbodi nents,
the liquid conmprisesweight %water and . 10 wei ght %
al cohol . Preferred honbgeneous m xtures include
met hanol - wat er and net hanol - napht ha. The
limting size of the wax particles depends to sone
degree on the liquid used in the transportable
product. In addition, depending on the |liquid used,
t he vapor pressure, the flash 20 point, the acid
nunber, and the pH may al so need to be controlled to
provi de an acceptabl e transportabl e product.
Factors that are inportant based on the liquid are
summari zed in Table | below. hi Table I, where
appropriate, preferred values are listed as the
second val ue, nore preferred values are listed as the
third value, and even nore preferred values are
listed as the fourth 25 value. WO
2006/ 036683PCT/ US2005/ 033780 Tabl e |
Hydr ocar bonaceous liquid Liquid conprises 0 wt %
Water Liquid conprises
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>50 wt % Al cohol (Methanol) Liquid vapor pressure,
psia Lc.14.7 .. 14.7 .. _14.7 Wax content 10-80 wt %
10-80 W % 10-80 wt % Stability ...5 at 20C ic5 at 30C
.5 at 20C at 30C at 20C _5 at 30C Sur factant None -
wobbs8ki onal | y added None - but optional | y mdviesdoedsossgso

- but optionally added 1.5 ng KOH g ..0.5 ng KOH ¢

present%(r: cl;lgllrgeg iﬂxie%fiosn %w@%_g Frcient OnPedHortichl t&n@ﬁbﬁ%on of relatively

large amounis of paraffinic waxes.

The paraffinic wax can be any paraffinic wax, including, for example, Fischer-
Tropsch derived wax, petroleum 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.

The liquid of the transportable product can be a hydrocarbonaceous liquid, alcohol,
water, or a mixture of these liguids. When the liquid is a mixture, preferably itisa
homogeneous mixture. When the liquidis a hydrocarbonaceous liquid, the liquid comprises
=75 weight % of a liguid selected from the group consisting of naphtha, heavy oil, distillate,
fubricant base oil, and mixtures thereof. The liquid suitable for use in the transportable
product can be a liquid comprising =50 wéight % water. .The liquid suitable for use in the
transportablie product can also be a liquid comprising > 50 weight % alcohol. The Iimiting
size of the wax particles depends to some degree on the liquid used in the transportable
product. In addition, depending on the liquid used, the vapor pressure, the flash point, the
acid number, and the pH may also need to be controlied to provide an acceptable
fransportable product.

Preferably, the transportable product according to the present invention has a passing

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

Definitions

The following terms and pﬁ;ases will be used throughout the speciﬁcatibn and will
have the following meanings unless otherwise indicated.

“Developed éite” refers to a refinery site at which transported products are refined
into salable, finished products. '

The term “derived from a Fischer-Tropsch process” or “Fischer-Tropsch derived,”
means that the product, fraction, or feed originates from or is produced at some stage by a
Fischer-Tropsch process. '

The term “derived from petroleum” or “petroleum derived” means that the product,
fraction, or feed originates from a ﬁetrolcum crude. A slack wax is a petroleum derived wax

that can be used in the transportable products and methods of the present invention.

-6-



o
¢ -

10

15

20

25

30

Fl ash point, C...60 .60 - Mol ecul ar Wight <500 <300
100-200 - - Wax Particle Size <10% through 8 nesh <
10% t hrough 7 nmesh < 25%t hrough 140 nesh <10%
t hrough 140 nesh < 10% t hrough 8 nesh < 10% t hrough 7
wommshsess concern when transporting the tranSavdsapis®ss7so
product according to the present 5 invention is vapor
PSS WS it B SRR axEBddrivkdR ok 98tibI8lh @BSih} BF dewaxing
t he maxi num Rei'd Vapor Pressure of crude carried
operatwhpar d conventional tankers to "bel ow at nospheric
I " .33.' 1 4 i 1
POl e iR Bnbp A rimBY) Soch BB ATRY
straight endbrginded ¢1Gaf dtghobf Hiafopleapf Eeger eschdsinclda prapenal?

. Requl atiagn 55.1). Accagrdi,ngl a practi cal
ISOPfoBﬁ’gﬁ&P{aBﬁa ‘b"?‘?”ﬁltpei‘%é“ - 1R ]X‘%?Oi nt of 60C. A

PrIaftdRRlon QR Isake Nitfert ioaturdl $ag mBthaee, tOal)agimienm, tar sands,
. Pressure (not Reid Vapor Pressurge) of about 9-10 psia
otls shalsy shalspiledid; %ﬁ&?tl"teéﬁ‘%g?lg‘.mﬂ? ?rﬁ‘éf?Vapor Pressure

i @Red o fARLFRRE A% TR} SdrY 101106 coblpcRfd 8r itirBgof compounds
punping may nake it difficult to fully discharge the
containiag kydrogengad gobemeidsoptignallyculiir, nifeses P ARSIt clements.
rfar ' ' ' .
Examﬂgs mfgluc[f@ ‘!}&‘%ﬁ %ﬂfgéﬁe%@%@&h“s’%&)ﬁ%ﬁl Cﬁ@ﬁ&c&sﬁsﬂb 8 vg%@él&e, J)t(at fuel,

ecel Vi ng e ter omonly nave a nmaxi num

* diesel Tudldubvpmibafd @k sud dcdliold suclofs rhdthpei and dilewed on t he

i hrum_capabi ity of .floatin roof storage Ks.

ity s et B R R s T
Tiquid k18t B&E Me drétipidhbifihoiTRasiRsd, BaRd olladikitilatd) iudpiesht dbse oil,

near anbi ent tenperatures, the True Vapor Pressure of

and miyered herepld shoul d be | ess than or equal to 14.7 psia

HESRrakrOGa RS Litg |£§Swéi£1ﬁ'% Akoregual

to 11 psia when neasured at 20C, "and nore preferably

| Edssentihlinwete: agiged to rdiqidpemar:ihe ROfavali ¥owWaler- 20C,
V&%ﬁ@%&?&ﬁ%ﬁ?ﬁﬁs %%Qééo%gfg@g@gg é}sgmﬁ&ﬁggg%?m 1t not

transporti I's corrosi on. can pr
limited tog Biufie cidmid ppfindd roducd. t h t he transportati on vessel.

The i ght  hydrocarbonaceous .products an ter froma

S Dl SR pREORRET o R an 8 ey Phcirpesct 28 fore
than 190 @Rt fdnh £ 8evfopad bitkS , A dcBiSn o¥B ket Blest e datig) [t transportable

corrosive. Corrosion on shlgs has been |inked to i
produglecaspraisingdiaid agdl 343 patigles.dh angpgtteg drom eng PrRAFe Fmote siies to

adev&@;eﬁgﬁ%ion is to paint the netal surfaces of ships or
coat themwith a corrosion-resistant substance.

Hevesns rapd Mesh Sizezelnythigiapplicetivn the ecrermis anditha mesle sico equivadent
L of all e d any u .t
are R A0 Ty RO Rbe HRETRE NI B, BB R0 acea
on drpdtafldetskeeLRfechearichaiomi bythan@ gk etratdlly ahod hbrontally at about 1
metals (irons and.s | s).,Ferrous Corrosion.can
Vibrat&n@%%é@i o # PR Eﬁ%%%% ARG PIgales Al giccessery for a
sufficlef e scSthRPEnMTES Rl off Blolst0aR d6a it chanu€ KiSuall0 TaNkkure
shi ppi ng systens, such as pipelines. } i '
that the sieving is complete and an accurate measurement of the fines 1s obtained, the
particles are examined under a microscope using a calibrated eye piece of the microscope.
For sizes smaller than 40 mesh other suitable techniques (preferably lght scatiering) are used
to determine the percentage smaller than a given size, and the amount of material passing

through the equivalent mesh size is caloulated using the sizes in ASTM E11.
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In refining conventional petroleum it is standard
that crude oils should have total acid nunbers |ess
than 0 5 ng KOH g in order to avoid corrosion
problem It is further stated that distillate

Wofzm;ﬁ]t;,j;@g]s have acid nunbers |ess than 1.5 nE@dh@/033780
See, l\/ht eri als Selection for Petrol eum Refineries

| ﬁ%ner e L g s p%?ﬁle% kot ®81 fall@n%ﬁé{ Hsibve cygih%@ﬂl sﬂé@gmgnated

Houst on Texas pages 6-
accordawroomTMtfe 1 sFam:amgk;, pmcltseﬂmaél@sthew f aBh &ﬁwmaarhé vl jadh

trough i e VRt FIELS opiJor BT AR e RE L Dot Bl e

dlstanwd‘llb d’f@ed’n@ﬁtﬂﬂéﬁu&sﬁﬁasuradi ht thdf 05d1bﬁto§ ﬂ:sknppm@j no’dne Gotimmita land

peline, wth the
vertiog Rgri B TREFUEHBRR o AHTIREN AT M SR o it an
averaée%@ﬁm?faf @@Eﬂi@ﬁa?ﬁlt@ﬁﬁiv@@iﬁe%mgﬂiﬁ geegent rat i on of
i nhi b dosage will be contrglled to neet

a
niCenyeely; Sletasy rgferssm putiglss theh el By falk thiongh 2 Sigve %lefé with size
t d 7
oL P S ) G v
not faPitlpehghresiSachptiewith an average'bp@;mg of 54 max ¢l average ppenitghein

.present i nvention ort nt r ol .
tho R BRen el Shpa it P R Pkt SREMECe (g
and vérl‘i?ci) \direptiols, h’%a@lréwsgpiﬁ@taryb @tbacﬁlmgaa Lmsqwlt 31 Ela smapmmﬁdh an

> wei o al coho ui ou ave an aci
averamgmgggZﬁgggH{aﬁ eqa@egﬂa%%gwégmﬁ%f erably |ess
' t h@eﬂa@c grog&té”%éljs]cg reﬁﬁ@@ﬂroﬁﬁ&s b8l &0 SRfttet Srude Tocefing

wel ght Y% water, the |liquid should have a pH > 5,
specifineadusriondale in r@;cglal markets Vﬁéamrlﬁ%mpﬁu@‘@g@olp@ st fuel dlesel fuel,
1ubrich%dh Co?f Pr?‘ﬂﬁ ?rrpoh%‘féﬂereBPe l'iquid should have a

ow nol ecu

rela ar weight. As the nol ecul ar
\/\/Sy@ms onsfyntﬂaas gg/sdsiacsatn Iacgame&mscwrﬁ q@ntainmg@arbaswnmuﬁ%@@)

X particles reater tendency ,to d| | v
and e oS R B RE S B Wt o ARG shlfr anc
nitrogly g&i@&ﬁérb@ﬁ&@mu Bnphirigied ghe havdEs@atiDdieeuharcanpoight the hat
is not too high. As such, preferably the é%cular
downmrﬁlscépr-ﬁ%schy&r%aﬂ%te%?a@@au‘ée%% Wﬂ%°§e conypfipnal
techm@&. emol, nmore preferably | ess than 300 gi nol, and
en nore preferably 100-200 g/ nol.
280 (366 BERCTY Ms20081c0R 378D US ASTM maﬂhp&ﬂ@eha@ﬁm@l deteloped

over (i {0 RCE A8 ARG ANl BALLISHa ink BR2Y, s 4195, BB,
nspo e proddct's accor ng t o t'he priesent
D6377 kD63 180 Dad wiab s ung;nabmhtmod;diolwvdwelt a;daislj/ uvdtd todug HFor

e S G P BEABY PR ok o Gea e B Pl grovided

that tH4aiEad! hhCd BE887 95% pom%ew POCPF BhCis Wad 4 QONE otherwise D323 is
transported as wax particles according to the present

used.j nvention can be any paraffinic wax. Preferably, the
p L EdboliGigY 18RRI rbons, the Total
|2{\9%E1?|b I‘I{%IIS |§£Qa£]ﬁ%§1§f ??rn#gﬁgn%hogs such, cont0 gsf nsB ©
VaposPiesagte shmodibt c:déulatc@m i Reid (epopPresaradsidyherazacesaph

o R0 Py SR £, PRI od 28 v s

from B@ﬂeﬂiﬁl Fi%’atui@(}af@ Tasksof Thmstbcﬂitbmpﬁ‘aﬂum‘ i ithds nonmgx@fh is taken as

t t. | t h T
20°C P i k0 Bk Bate R SFT Ot RO Sa e ni P
referdn6dsc@h BLHRH T tﬂ@ﬁtaﬂ\@w Pre%éu?@ deQ@?ﬁte@ NHe #@0F6Cpredsafekyas

waxes, refined foots oi waxy | ubr’i cant r af f mat es,
determyingd frafor Sternwdskies. ANRES GEHGRE) thaascasran satutatad siqam is 0.33889
chem cal plant 15 processes, microcrystalline waxes
and m xtures thereof. The paraffinic waxes of the
present invention are solid at room tenperature and
preferably, have a pour point of greater than 60C It
has been di scovered that paraffinic waxes can be
efficiently transported as a transportabl e product
conprising a liquid and the paraffinic wax in the
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The wax particles can be in the fonu of spheres,
sem -spheres, flat disks, doughnuts, cylindrical
extrudates, multil obe extrudates, and m xtures
thereof. Preferably, the wax particles are spherical
WO Qs0s®883 spherical . It is preferred that the@CHURYHEFHTS
particle is in a shape that offers the | east
. [ eﬁ! S hyyafd49foBS ting hagoP1di Bhe true vapor
pmﬁo@xces%?@éﬁé}%na par‘tlycl es. 5 Since.i ‘r;ég%rn&gr.ti cle o 101
pressuradhesther] isinfizcildridbedieef hymesieae £ 1 BuiSwee - - Page D-ist-
surfaces of the LGS i RIoUBRIING(10f3 g tan bER°TSt is
AtZl-ZI#ﬁl? evt?p%%%ﬁinﬁgﬁénﬁr acés_to vol%grrgs raI?’ig is
interp omt]gaim@@b ?mmmmmgm dypativarte ke 85 6 gy Sl AdS Pﬁﬂjgb&ﬁom
the particle also mnim dpat
oo oS S B e ORI o AT gt
expeﬂﬂ%él%d&%ﬂ%ﬁ@@@td dedf s araeort. sem - spheri cal
solid, preferably a_sphere or em-sgheretﬁﬁﬁ{g%r&ct% rating
(Rxtrisportgtion FEnneEtee:. For MG esieSsrpal §88 W e e
hots 1B RnRbaure HOBSC RAicIeXEaRescRiati @ dfertypical
Wlthoug%esag’iq%? e, Sﬁ%t lf(less desi ?abl e, shapes include
envirofaédti cles in the formof flat disks, doughnuts, or

with point e 16556880t bhabridikies NQiE MRl wax
f?h&ﬂr%@ﬁt D&%/engg %egg%ggépl eﬁmk%/b %i form s%%eirﬂ% tlgﬂn _
particlBOXAGMRds ta)f agenes tggt wltiﬂézimﬁ tbisdenspeoskle st@fg;;c"ordmg o
arrangenen is 0. e .naxi Wkicht %
the prespnt PHENE, HSTHPERE eﬁtogaﬁti}@fivav%m{% g Appr oxi nat el y :
ﬁquid%\.ﬁd o sPwelhif vhivabpiriclen gfefe;tatﬁfr 25vex@ivtipht D5 vian partigles more
e percentage slightly e%ond t he vgl LJRII‘Z %dwg}ght%wax
preforstily 28 tork) wieibtdh wek PHHES; 2R6 AR SHET PR §5rg)a t1cres
=1y rilgl L& o VRbHiTRE tSihE BoserERVREHERI haS b Masiizistability
Pmclg?'d@%gg?ﬁ%%g}f%%ﬁgf eqns?-si zgd spheres gives a
rating et Ftaduraiasideseribbd qpeic et 20°CIfeS WPeks: 64. Thus, a nore
practical upper limt for the wax content of uniform
particles may be about 70 weight % It is acceptable
Liguii0 Produce a range of sizes provided that the vast
majority of the 20 particles are |. r b Bihol
P ﬁéﬁ‘aé Pﬁhel‘:‘l@}’ésl’?%%tﬁe?lrﬁfhb‘? Fﬂbeoq?hj{dﬁgecggjgrrl%c:gc eiglu%dr’ 6 o

water! @965 l-D 8 thdse MRidROWReR iR flighialih y ndoagepreferrbly iRisram
and even nore preferably |arger_.th naﬁwg}trg vvevo%gg,li uid
homokenehascinbitarat B quebeginergts mw@%gliﬁt lilf&l‘g@ CHBYHBE Y 56
.| arge, and I T e e Bl oRsisiingdfz@phth:
the Tige, oo RE A5 ?J;egng‘?wt\fa%qﬁd%%&t%@ﬁoﬁl o stingéfz@phtha,

) he 'wax particles and the weight
heavP&ll, Gafitiag duimicanirtebé oip and nalterss thereph and wpsriaia of Big3

whi'l e avqi ding interpart ' n R Ng
el e Hegragopkey BRI PRIEC I IR 10, e
hydr&cﬁlga&t%@eﬂs@hftuﬁi Pk Q%Eiﬂiﬁta, thi lnepzrfm e Bdbv?h't@hfrm thetfowjepeTSisting

and tenperature of transport. . en
B e St

{5 ol eﬁ@zF&i}a‘éAt? ShEORRR dcSRprises3050vRbight % Hicoholynd in certain of

particlés Targer than 2.4 ram preferabl yweight. % aof
{hese3nbodbmenss; thiediquid chmbyessertintinalpolp! Erﬁ %?é%e\qgﬁ g)'?ak‘"’{“’%' When
transpor.tabl e | gui | 231 W8 g1 hifker alcohols, and
the g P b S hS pEAPRER et 3L, MR biher st
i WRX tRAbE | Whesal seget istubalrin Gelignifnof th emepasPpREIYRE %

of wax particles |ar .han 0,
prefosptay ge 090%11'5\%@‘3%&%?%%“%3?? l%f%: es ' r%‘g’r t %ﬁf% 8

F}@Bﬁﬂ t1hg tHaRsRef Yakdtembl)q it dictaipe crekslimersy theAguid
esseifil osee%s@c’r/ (S5008/ 033780 wel ght % water, the wax
particles conprise ..75 weight % of wax particles

| arger than 0.1 mm preferabl ywei ght % of wax
particles larger than 0.1 ngn and even nore
preferably weight % of wax particles larger than 2.8
mm 5 Transportable Product The transportable
product according to the present invention

advant ageously conprises 10 to 80 wei ght % wax
particles and 90 to 20 weight % liquid. Preferably,
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15 relatively larger for these |iquids. Wen
hydr ocar bonaceous |iquids are used, the wax particles
have a greater tendency to dissolve. Therefore, the
wax particles nmust not be too small and need to be
wol6leabéc¥el y larger than if the liquid conprimasws2005033780
wei ght % al cohol or 50 weight %water. As such, when
SRed L8 le |
compist o VYool pld BT 3 e Kb ARRLBARGRERN Sen be
essenti‘aﬂmatesewelMWe%glctf%mter)part| cles larger than 24 20

mm (8 nesh rab 90 wei

B et b of B ader® Rl Yot P et by «
homogeBedtS 8 x@fe. Aol Rt aiéhﬁuidl 1§1ﬂh}£ﬂro&lﬁminlaﬁou§h@ﬁd the

particles can be used mnthout unaccept abl e

hydrorparh@mam fiendmay feenreramrge Ricehbi e Hdnidss therpok; (YEhen
the hqgqug 8 g:g{&n%kébﬁsph %ﬂy%%dﬂ%&%u? hcﬁ@d \&@}b@ﬁ%}ab%’ @BHEQRehprises

ter he wax artlc es may

alcohad ORffireh $he lmd/mgmeso;a 5 weiglt °p alcohd) g Lingd gay fvlﬁ&ﬁ cqyoprise
h £

water,{ggpég?rg?%ggo% hﬂ i€ e gﬁé@%ﬁ%%ﬁ* é}cflblg 5?&’%)&1@@({15.& &Jn%ﬁ'lses

> 50 viddi &t 0 abbhol, Wk M@h@ hirth% cbupiees vmari dnglegen mareg:eqsfenah]a'nthe

2.8 ram i n ng.t he ze of
liquid 333 horpegsaeous i eleoB 207 WaGF ey 85&6%3 Eifhogiments, the
11qu1d%€1§1§n£e§ LpeReifH €, MOBHHN hndOk] 0VRXighi 1A twasdr O When diesitpiid/ e s
the transportation liquid to the paint  that

commpriges RSP G S Pewpen Sirdia R WS e SPRRT S EITATE e%‘%fglr‘im
Y/ I
aonfy § SEHSBL  EUEY i B o DLt =
50 weidhe Yusgen fheélqnfdaﬁatthmcgmpnses olcahadAnf §Vm0ﬁe§r¢f@mblys the liquid
requi red, .surfac e
isa h%%ﬁﬂ Ous HFX%? afcag %eg | %1:&91‘?83 m; ﬁﬁsggeﬁ?o%ﬁﬁx:xc\ﬁ% the hqmd
comptifes amOUFEEADS Salot &[ﬂSﬂIﬂ ﬁva@hte% picobhic Prefélﬂ'ﬂdsh,omogenmus

particle ti'on pro excessi ve anount of
Hﬂﬂ“ﬁ@“%@@@f@%@@ggﬁ%ﬁ?@E&Eﬁg g%ﬁ%%“flnes the fines

shgu! klﬁntki% iR 52 MRy AR 48 pdnds ©QBINe deged b fhe Yiqiidesed in the

it my fragnent into fines. Wile fines can be

transpoeteiee prbdbst. Eopdditian dependmg e hediasidaEc Fbéﬁfépwﬁ%mgﬁ the flash
t lﬁg&,&%{ WRdvid bi

Pc)mt’par? ?es & a%;ﬁl S pr [en?g eée%? gﬁ‘%ncdrgll%rﬁ]itgmt he feo%nrﬁgﬁpéan °

tmmﬁﬁwﬁmpﬁﬁman that a stable transportable product can

F Pl et pived o B piy PR ERet B BT o

T@ieﬁ%ﬁh&e appropriatdJpSeFatddtvatins &b litthé avthx sqeand vaibe soreproferred
udis a functlon of the te rature of hﬁﬁ?“ﬁh

valueg predisisd b 5 Erdoyadkfutd FRH™GTS RRETPY YT = A °
aluel 1 QUi d is a hydrocarbonaceous |iquid, for exanple
naphtha it is inportant that the transportable
product not exceed 50C, even for short periods of
time. Preferably for hydrocarbonaceous |iquids, the
transportabl e product 10 does not exceed 40C, and
nore preferably the transportabl e product does not
exceed 30C for a long period of tine. Mst preferably
when the liquid is a hydrocarboi aaceous liquid, the
transportabl e product is maintained between about
10-30C. Although not as likely to dissolve in-
al cohol, water, or m xtures thereof, the wax
particles can dissolve into heated al cohol, water, or
al cohol /water m xtures. Accordingly, 15 when the
liquid conprises > 50 weight % al cohol, .50 weight %
wat er, and an al cohol/water mixture, it is inportant
that the transportable pro?gct not exceed 65C and
prefeiably does not exceed Due to increased
efficiencies, preferably, the wax particles and the
liquid of the transportable product originate froma
common site and nore preferably froma common 20
SQU te A natural gas or coal asset for producing
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30 also derived froma Fischer-Tropsch process
prevents any introduction of unwanted contam nants,
such as nitrogen containing conpounds and sul fur

cont ai ni ng

wowaspass i Cl es.

addi ti onal

enbodi nent,

compounds,

into Fischer-Tropsch derived
WD 2006/ 036683PCT/ US2005/ 0 3% ABTE2665/033780
t he natur al

gas or coal asset

can be used to provide synthesis gas for a

Fi scher-Tropsch process to provide wax particles,

and

the synthesis gas general@¥ Rom the natural gas or

coal—asset
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transportab
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688 ¥i¥der i bed
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e 6 @fontid QMG adddaat
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BlPdptigadlyekdded

se oi Nonand
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TJ _l.légiﬁ 7/as
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enote site,

ol Tie|ldaremgKOH/g

the wax =0.5 mg KOH/g

parfi

moTTE Oy, both

T these

Flashpgiph.c, gq_an d

Molegiyr Wpight be
particles, t
sources, |f

fray—o€ u%o\/cu TG
the |- du-d—ef—tFh

T (9]
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he ot her%our ce,
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e—transport abte
sSane source a
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e i
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product
$ the wax
a conbi natjon of the
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hed

ceH36 thrpuphiSgmesh |
S K% treehf 7 rgsh
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and m Xt ures

t hereof Prefera

> e e

t he
te,
bl vy,

aud i o g
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g
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t he& 10% throngh 7 mesh’

hydrocar bonaceous |iquid has a sulfur content of 100

PP,

preferably ¢
t rapessomvEIsR dranfRgtHT

410

Sy Bt Dnaretiane M praen

inver%t%rgg ﬁ% \%2%8&1 SledsSreN 2R BRna TS HAPRE At @B Ninkieihs elaeivheReid

e

eriv

group consisting of petrol eum
Vapor2pdstthapf Fidrdasted Rbogrd spnvsaieh@rkeshia

e s TRR 152 P8

erive

‘e megspheric pressure”

esall %gr%gar?ﬁ%ﬂs hfiiied 8agh 8% flash pbitetogORC or

a Fischer-Tropsch

pProcess,

mgh&r(s%ftetzaﬁ I e b2 8PhABAChapta 26) Regnlation 65 pk checgedinglpd

na a, and

praciget pRSTORA g} 15

Y
P32 vant ageous

Truepéaper Blesmradigher thapjepppemaelphl

amgfF R FLa

df ot

toutilize Fi

vax, partbel §s ' :
PR G b Ep BBl B B o Tre
hih2 (ot RRIPBIJE PRI RE hhtﬁd%lapﬁa Her. contentignahfaglsers. A
cher-Tro

eH LS

2 aS S e

rtEeTtﬁlgsféf'é:&I%U 1QRIC Lthoh gy e Qxthil@BIping| periormance

cont am nan

nts such as sul fur cogf%jn
will deepd vnde paridulai ship gRereoE sapTeFiAg teg:gwﬁlé GAm@only hav

in
eag

mm&éﬁ &g;&%g??%?%‘? i 21&] gf glls%slx:g BELS Bn the maximuBlc@i@lRPbYoating

g to the present invention |
roof@fdEagd@sriy edivieh @ heIAndposatieprotnapschrdmedo Swpresei igygntion
even nore preferred enbodi ment, at.|east |
are designed tarbs SEPPet 4 SFEAPRIFEEICTE AT s TR P Bl Hotthe

hqufdlﬁi&ﬁg e TLORSE Br RfuRCE95.7 psia wheh ekhsehe 20°T, ppfahbly less than
chemstry, syngas is converted to |

id drocar hong _ .

or elpyal ot @t whenttheaguEg sfc’z}@é@r@{iéf&%ﬁeﬁeéﬁ%ﬁr k*r‘%stf%%}h‘bfeeﬂ“akj% 9 psiz
hreactiv‘ft gqgé;ions. Typi cal ly, nethane and

Whel SRS T‘;C/L 2006/ 036683PCT/ US2005/ 033780 heavi er
hydr ocar bons (et hane and heavi er) can be sent through
a conventional syngas generator to provide synthesis
gas Cenerally, synthesis gas contains hydrogen and
carbon nonoxi de, and may i ncl ude m nor anounts of
carbon di oxi de and/or water. The presence of sul fur,
ni trogen, hal ogen, sel enium phosphorus and arsenic
contam nants in the syngas is 5 undesirable. For this
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I n the Fischer-Tropsch process, contacting a

synthesis gas conprising a mxture of 112 15 and CO

with a Fischer-Tropsch catal yst under suitable

tenperature and pressure reactive conditions forns
wolJogguisebsand gaseous hydrocarbons. The Fi scherGITBSIps@R378o

reaction is typically conducted at tenperatures of

R F eI U i St e e

pressures about 10-600 psi a,
probldussrveih, thptrafsportation vagsel(Ths @g@@gdlﬁﬁwaonaeﬁvus modagﬁs g}d ater
o SREC G B f 18::080king th
from %)Ei,s%af,‘mp ﬁ%é)f%(%a ea)r/xcg tg%xtﬁ%%a& %%gﬂ%%gﬂ%sg?lgr ng them
ShiyReREYES Cofrodanek shipris:s bem lipked ’@rsm’ﬁﬁ@} Ry ercisptersy Gpsanpthod

type reactions. are well known .
RETCECTE O TN e
resistilY MiHRESIeS FRFMRGES & 1§ty AAGE: tb FamiG ﬂte@oﬁﬁ@@ﬁaﬂwnﬁpea and

majority in the C5 to Cl00+ ra The_r an
any uwam et e I i rreFat y 1Bt SXBAEEER: 1 P FEL ISR, Qoduct

GO RleBistirbih 20 Btcdl rmﬁeus:amlsmt:an
Caﬂb%cod-r %‘,Qeeg?&&ﬂ?tggg%&gr S, 253rlf | ui di zed )bed r eactors, "
preseft smmhmqimhd)mwwﬁhi s}ﬁlpe PRmps, taps SIORARE IVBTsels. rajlegd cars, tmc s,
reacti on processes ﬁﬁd reactors are well known and

and SHBRAEEE R AHRPPYSr at ure. The slurry

Figs eigifng ThRRatibhap peesiassy, ivib steﬂiﬁantﬂwrm@rqﬂe @hcmd haye total acid
practice of the_invention,

num‘t(eﬁr}@ps thag 9)5 g KQH/gm pyler o @{r%lﬁ cglir?sbogl prr&ﬁg h gcrlss Fl?%; T s[tated that

dlsmfa%%] ta ﬁéﬂghﬁvesé(ﬁﬁ Rﬁﬁbrbeg% Eelgagf.ﬁﬂ V\gfln%rI‘CDH@ Sak éMaber;ﬂsﬁhl@Gon for

Peummmf@pm@d %qgwngg Fers FheshRichar %:}gfgﬁ gf‘l&# ﬁnt?rﬁ%mnaz 1998
%sgés LOCES: SAPgro ﬁﬁﬁg ABnd L QBY feirbitdoRroBibX mrgeve@fm the

and ca nmonoxi de i s bubbl ed ug as a rd

Coloﬁ!aﬁﬁpelinh Cotnphnds Stationyd QualiphAssempge oy &r(??.%ﬁﬁ
Fi T h t ype. hyd | .
BGH B SR e R

I quid conpr|3|n
exc cgy Jo'd ‘éﬁgﬂﬁ@s A0 GIK @bsehd) @re r\i@lred to meet a minimum level o
006/ 03

3PCT/ US2005/ 03 sy thes|
corsiog PRl REPOEHBAPR AT O AT G CoLH e e
minifib 1 g\'ug ofi 1S3y a0 B8 oA 16kt &@ﬁceam&apammmé bIRACE Standard
bi range from about

pr oa 0.5 to abo nor e ,

TM&WMW st MﬂtﬁndﬁAIlﬂli@StrPa?@@leé? erolg gg@gfts glp?hlileo(}gg%eﬁt ’
ﬁlqr%gﬁ €49 rcglfdgl:ge? ablaYe gr Hbn, @ if idyShr@Roidtcorted thefscidity of

erre er-Tropsch process is
the ﬁ@kﬁﬂﬁbﬁdﬂldﬁfﬂ Q@fﬁﬂﬂ,QwhanltMlcﬁu(bE ApyEoerhonaRRaE B4 CEd

herein by referenc K S 5
* compareer a0 g i gL b B B R et Bl S me

KOMél ﬁrefefaﬁl}%és QR (TRl K OH/ea Wikdnathe ioqui dleonsurispo 260 wight %
tal ysts al so_cont ai %ée met al pronoter(s)
watarim baui¢ ﬁlgﬂ@t%-’lal‘fﬁ A®ENDP é%’iin f&ﬁly Sui t abl e
%&@ rthe&[q%g h hgaltoeéxis Sl MR SRe BRI GfouRbis afcliely low

w th cobalt being preferred

molﬁcﬁﬁr eneightl A% the hexecTiap pieht ofhelEqe SWFP%UWGW&S@S the
ef f ec&s ve am) t%’&én??%kf%s&v%ﬂﬂhé)ﬁgh@rAwﬁnggr kR, important

La on
thaﬁh% ﬁy@k&c@rbbﬁh@é@ﬁ Migidsieppe n:tolazmtaafewmght thasisal tegdpgh. ofygsuch,
rises .one or ef ract
preferabbféh%mngmﬂﬁlr?@lm e ProsgRareay 89 Rt TR H SR PBimol, more
pra%ﬁa%gl ¥ ﬁ%o@%ﬁﬂi\ﬁeﬁhd e HibrelpraebB00206@/mai ght % of
e-total catalyst conposition. The catalysts can
al so contain basic oxide pronpters such as ThO02,
La203, MgO, and Ti 02, pronoters such as Zr02, 15
noble nmetals (Pt, Pd, Ru, Gs, Jr), coinage netals
(Cu, Ag, Au), and other transition netals such as Fe,
WMh, Ni, and Re. Suitable support materials include
alum na, silica, magnesia and titania or m xtures
thereof Preferred supports for cobalt containing
catal ysts conprise titania. Useful catalysts and
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product (i.e., the wax fraction) includes
hydr ocar bons boili ng above about 600F (e.g., vacuum
gas oil through heavy paraffins), largely in the C20+
range, with decreasing amounts down to Cro. Both the
wohb@htsskeact i on product and the waxy productpGres2005/433780
substantially paraffinic The 5 waxy product generally
' a YRR foPRE B dpBRabl
@f Smg“lr;ngsa%uggact an 80 ﬂim%ﬂg{ mal c}par af élpnsa e
prodiEJsce adcbgimg tbelaaqiremt lpvmﬂiuu tand:thnpmlas eptignalinbd adsied. Although not
du th a si cant 0
reauli Sipictamnansy  Seil n R0 npRERRhey e Bl BB e
nnm@ﬁpduct may conprise as nuch as 50 weight % and even
hi gher, alcohols and olefins. It is the waxy reaction
product (i.e., the wax fraction) that is transported
WwalPaeRing to 10 the present invention as wax
““aparr$t#es -and it is the light reaction product that
c afthiparaffais was tpbewwomﬁeaswaefmaaw@ﬁ ag g to the present
mven agcsag B4R abl eaﬁ{aﬂ: Preferably, tigg whE@khb10 Por use in the
Get Eanbbe used to pr oVi ydr ocar bonaceous
presbﬂt@tﬂeﬁhoxﬂb aighb parai‘fimmaxd oy smsh, tchetpi@e & high aguit diomaralfins,

wat.er sui b e as t i.d o
prefyt Al BT it 40 echit e SR PIETRDY A PR Tright % and even
morE bRy %@ﬁm&l 75 REIRESY%. Whiuapled S spﬁﬂﬂ&lpﬁﬁfﬁmclsﬁaxes mclude
duri ng e 'Fi.scher-Tropsch process. as $h?ﬁgnlflc

but 459 ) GHiFG0o HRFDBBPPIFG RRYI™ s POSUAIDY SO war suel 85 deoled
petr 1o DGVl WAREL glbaP{ R2EEH 18RIk WiRES heiedd i (ﬁﬁuﬁrﬁ}%ﬁ

or water surt for use in the transportab

lubrjven deffinatePr et ivpxest N&Q W@W@ ageRP&ire forhgercal plant

3m°%$%%?%88&y%ﬁhg$ranspor%ﬁﬁFL ﬂg?lgﬁﬁg ?ﬁéﬂ%giq$pnsmn

inveptiesaa tolidy esvini @mperhre a:ml/prd%rabi}d, haysiachosupdimisif grefatsr than
se in the transportable product, it nmay be necessary
ﬂ)éo upgrade 20 the Fischer-Tropsch |ight product by -
Pr @GRS 5&H NRbYer& W hatFfihib 88 Resrhn BK bfflcichily trivespatidd as a

These processes for rovi di ng an_acceptab) e
trangngrtaklp PEOpE cOREESng 2 Hiad eposihe peR @gbﬁn&{%@m%ﬁ é"ﬁ@d‘@“
part%’f‘egy frat 'cr%ﬁ @%@MA GthOftescAdS Pdbh 81 methods of transporting

rotreat rocracki ng, and conbi nations
parﬂiﬂimc potes, iTksemhyldm et ﬁmabcbwspamd@ﬁ rgmaiannprnselidaiedaglid wax

f
R
of tifacdtRse dfa:ﬁ Acdobdinoehe prasdoeinvanicon ambhaoin sitmddate a relatively

t ht her dc, d
higivsige 6 VRebEERIE s Stspa bt b BBt i
adh&&YSl aela@nﬁgﬁhg':ﬁ)s&ﬁ@ﬁn FRRRBC R @G are Edt@cfﬂ @mma s Engount of

standpoint, 1t is preferable to ship th

smaflgyasipertisles isnot PEERBYe. TbPserna theihe W@ argpptfioosgnall and
the 51'8@%1? Q??ﬁ B&%&rﬁ@&h& H&%xcésﬁ?@ Thte %Qﬁ@le‘ﬂ@txé%fon and clumping is

ano xtures thereo wever
avohiysd penavieo r&aa%@spte’tabm mocghlc#voptam lacr@istl‘fehelq@e Wﬁgilt % of wax

h
ar%? cgcgﬁm& g%ﬁ‘%&’%ssﬁtg%‘% %oﬂ!ﬁlﬁg E&dﬁct%ﬁgan%a?a ly
cordﬂi*@és q0he 20 wgltht %ytﬂjil@i’iafdﬂﬁﬁo 8-'@ saeigmr %"ﬁfaigsﬁtmlqs,rprelﬁamblyﬁb to 80

treated to reduce i1t’s | I ess .t.han
weiglelyh 2% RIEHCND Fﬁé"’fﬁ P@ﬁf‘é‘ft 13 Pgtqn@s"%ewta})wex Bﬂﬂ@l@k@v&& a‘.’m%fe
WO

Y '
p]'"‘aﬂgghg/got tesessapg/ (520 /033780 number include, but are

not limted to, hydrotreating, hydrocracking,
adsorption on zeolites, and adsorption on clays.

Furt her, oxygenates can be gﬁnoved by dehydration and
decar boxyl ati on, thereby reduci ng the aci d nunber of
the Fischer-Tropsch light product to less than 1.5 ny
KOH g, preferably less than 0.5 ng KOH g. 5The water
derived froma Fischer-Tropsch process al so can be
acidic. Accordingly, for the water derived froma
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corrosive and thus, should have a pH of greater than

5, preferably greater than 6.5. The 30 liquid nmay

al so be water fromthe Fischer-Tropsch process. In

the Fi scher-Tropsch process, the water nmay be
wopoewiue®ms as a by-product of the Fischer- Tr opsus2005/033780

process, produced in related gasification and

hY £l OPKQBAR s Reh BPBMEY 108R Sf Sfhefes Gami-tihetds fit disks, Ghughuuts,

facility. In addition, the water can gg §% g %@
cylindresl ﬁxtgldaias,émulmiéb@@@mﬂéiﬁs EHETEER (r% i B) RS
paru%fg 29 %@x/ Igga? ﬁxs %F]?Eéﬂe}églo g@lé PRILRA 1e aRridAek idamblfe idiRQ shape

sport roduct is wat er,
that ommﬁemrmtme tovredvefiren exaRt EPIR CHIcEHTRLY : smeli Bificles.

th | t . '
sinog ey Fctner A pelRY b B AR AR huetltL et digp kA
clum g o€ PariAbdYS néhighdl \ﬁxen\ﬂlm emk'famean volesglcatid is nowmissl on.

SRR R AN

dlssowéé tht§ iR liqhidSeValitimé. amh@em& Rt Reirddahiptas € asifrd drsopH
an acceptable | evel by nunerous_ techngl ogi es wel.l

sphelktmbwildt preferabhea ethersiarsemi-gphensvhers the Ffg ohdhe drader ip guppr axis

sy R AR LI o R e

shapékl mclﬂi’tﬁbalt’t&ﬂ&snm tiedeme of #d dishe deughnumwﬂmomtﬁ apreniases-
or .co sset. for oduci
é@ﬁ“ﬂﬁﬁﬁﬁ vq 5%%H%Hﬁé?m? 1%%%%Q§? Fe e ansgﬁﬁm%wnﬂ
arranl bﬁé& (thb @1ome§@sﬂbr¢sﬂhaﬂg@@nf t)hh&m%:,( ﬂmma;;mthmh sveighy Yl wax in
erived froma process. for converting.synthes
the tﬁaﬁﬁpeﬁﬁhlaﬁ@ﬂ“%%ﬁéﬁ SRBHIBIEbCY Skt Y. [ic Bigh %ﬂg P wax wil
mcregquéﬁé}céﬁ%%@ SBshlly bfe%cﬁﬂ‘ thdo1@hb rmakiglueh, 6 wal the &bcﬁﬁfksh ghily non-

or mxtures thereof. Using a liquid derjved

fsphemwé; wix hertiples auskartichs VEENNAEYIRE HEPSs (RPREST sTyleion gt gudom
pac%%?%.ﬁqa@éi%cf%%@? BivBY LOUGHS ﬁ‘ﬁ&lﬂ!ﬂl Ei%Mge 88Ld b4 9%, a more

or “m xt ures t her eo h these wax
practital trpet Bsitdarthowen bahéent EEtumCFolna rpamtﬁf:s wieg he kleoy 70 weight %.

Al cohol s, et hano e
Rttt 6 PRl R 0R0R! g B il BB Rmh Yefeifiogiry o e
partiffBd %€ largdr tiphodused P&ﬁemgfymg asst malcmitpcﬂﬁsmm& :ltre larger than
known to those of skill he art
1 oA SRR Fr e iR B SRR B PP NG T
How'e%er' t% RiRhe %Bﬁgm%%b' ﬁ%ﬁ@e&ﬁ’xﬁﬁt'n@f‘b&%o tahad, aﬁb’ﬁt@ﬁﬁabiynar@ smaller
Fi scher-Tropsch process to products including waxes:

ﬂmnééﬂ@@nwaﬁd However, methanol cannot be shipped in

ﬂ el ' o i S LPEE vJaQ Exgﬁfc Qﬁ?fglg %ﬁ:zglﬁ{ géréeﬁtagQWf §nll£§[.|5‘amcles

hus,” nust’
that cdﬁ&musa:‘l W@IM&&&I@ME@HW@@@ indrclumpmg di@gﬂtds to some degres

Ierlal add neth r_t.o
on T aPIdaaRT (o8 i S PR S Piedtt, B ARspibn fing Wg ach
temp¥Rin8 0Ptanshdte density of the solution mnll |ncrease

If there is a high content. of water in

oien &e ROV R RRAREER RGBT
comﬁ@{ /§ beR gﬁgﬁes I%nf;ge%aﬁ ba ndeNeitMbRf = J(h@elght % of

ter so reater than th

wax qbermsles }ergﬁr than&.Svase. Pnan thé ésnspmﬁﬁé’ieéi@r@ompnses 50 weight %

| | ytig { o
o5 AR L 0 98 g LA SRR, 0
preférbifn SPOrvagt &6 bf wax ;ﬁbmcﬁd:sdaﬂgal &an:&h ming abd evedeubre ptederably =90

t he napht ha. the ble S

e PO 88 bR BRg Safsgwi%bﬁﬁ“lﬁﬂéﬂ%awses =50
pressure and flash point speC|f|cat|ons are met.
Stability of the Transportapl e Product Anong

t he key aspects of the transportable product

according to the present invention is the stability
that it exhibits despite the relatively high weight %
of wax. For wax particles WO

2006/ 036683PCT/ US2005/ 033780 3.4 mm (6 nesh) and
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10i nverting the vial and observing whether the wax

particles drop to the bottom of the vial.

Satisfactory (passing) stability is obtained when the

wax particles drop imediately to the bottom or when
wol2bemgserity of the wax particles drop to tHua/dsaesosa7se

with less than five light taps where the light taps

. i @

e L el 1t 0.1
mm,tplrﬁemh]x IPrwsightss oﬂW@ppaImi@dP«ISF’e‘l%W ¢.6 mpeang gyengnaerg Proforably

fre 0 .0 rticles. 2 Most of the
=50 %?%ﬂ’%ﬁ%ﬁﬂg%%#e@%g%?om as free-flow ng wax
particles after I tap. 3 Most of the wax particles
drop |nmed| ately to the bottomas a partially
rrp 4 Most of the wax particles drop to

th@h@@&%ﬁm BRF ddcaddlny t6linepesseadnehtispadbdieseotsly
st o the wax artlcles dr E to the bott

comarﬁaee 10 289 weighy Yasvak pasc o2 e MQ%@G&H%W’ the
m@ﬁ%&%{ﬁ&& Eoﬁ?résgs 21t dopdd ghtd)e. $Re F&ﬁehe@ Ilﬁafppre@rébﬁyazé % 80

part 0 not rop to the bottom after
we@:ﬁ'ﬁswmpaﬂn@qs ol dvie miowst frofierally Hrfo B0 wegteht Hawax, parﬂcles

Eﬂeﬂagpczle ﬁ?heeﬁ’ﬁé lam? ?lu%?% 15\'\'5\94(31 %% @uﬁﬁ thapl%e ra%Hnﬁ o?fsma.ll

e aver a
wax @atﬁf&;le@ ts@oB bxtess R Sthé 111rEtﬁrfg shﬂk@ﬁd&ndmnpm ltqmdi e&nall angparticles

| ass vessel s shoul. sed, 20 uch th the ti
mayawlﬁéww ‘&mﬁor{ﬁ%k% ﬂa’rsa#EtWéF ppige ﬁ@“%}’é’ andine

amoR@ToE L RhiEwak ?ﬁ‘hhi@s 08 }bEke dxBaBivd. In a.ddltmilf he certam liquids the
transportabl e products according to the present

partickyy anton st ipdissolyepthgrefony the lypiting sige fos thefgalipariicles may be
rela Bﬁl%r%g%ﬁne%q?ﬁdsb %eﬁ &fo@ax%na@t%@s ﬁl?ﬁldéar%&lﬁs the $ax

cles a the Transportabl e Product
pamﬂ&ehmx:t seatdritaidescyab diskeverrBwertre) thywax paficlpamug ot be too

e PUSR, 1 O0MOB e e A BB, SR8 D

50 wisesht YdwaerC Olsbith, Gfhenl l:l‘[e traﬁgﬁlrtﬂ]iig hlqmti i W@iﬂﬂ)oﬂicemdlqmd for

Tr

exeng e g eSS o b o B g e 2.4
ro & ¥ ihRed 8 infin PEmESH)S Wh
g:gﬁng%alﬁ%%l neersele%laﬁgggrgﬁ ﬁ%t ﬁﬂﬁ%@tl on. Bloftn CPEES) =

water or alcohol is used as the transportable Hquid, smaller size particles can be used without
unacceptable interparticle adhesion and chummping. As such, if the transportable liquid

comprises > 50 weight % alcohol or =50 weight % water, the wax particies may comprise =

75 weight % of wax particles 1argef than 0.1 mm (140 mesh), preferably =90 weight % of

wax particles larger than 0.1 mm (140 mesh}, and even more preferably =90 weight % of
wax particles larger than 2.8 mam. _

By increasing the size of the wax particles, the reduction of surface area per unit mass
reduces the amount of wax that slowly dissolves into the transportation ligmid to the point that
the transportable product can be stored and shipped over a 5 week period. However, fo
facilitate pumping, the wax particles should be smaller than 50 mm. While the use of
surfactants to form emulsions is not required, surfactants can be added.

An excessive amount of sﬁjlell wax partieies, or fines, will result in an unstable

transportable product. Thus, if wax particle formation produces an excessive amount of

-15-
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Wax particles can be forned by casting nolten wax on
a noving sheet to about 0.25- 2" thick. To partially
solidify the wax, it nmay be optionally cool ed by
spraying with water. 5 The cast wax on the sheet is
wold®s€dds | nto shapes by use of a rolling pircustdsass7se
to a ravioli or maultaschen cutter. As wax particles
wth ro dges are f . #8648 int
fnespii DB QI RO BB Bapble T kS e kap papaaR o
finest WELiRUIneN\ERs Heasrhbakies comyentienal giktinglontosiiena deteopesither the
optionally with grooves, .t.o sha th -t 1.cl
RSB S, THE: RS Bl B BL 8 'ERRCs B Rt of fnes
t]u"itoa 78 SaBRWYERIcY sanFe bipRredv@ithom Yhdeed &sta staptio remove
50 o%%ﬁngﬁéﬁby 1grexfrﬁ§ioﬁegnd cut into smaller
finesc Recondmdsines eandre mglier apd prafestsdig§@But ting wire or by
si gpl iﬂ{c]:qugﬁvngE'ﬁ i TiqhEis 8 TRcli6h otk teiRfaure of the
nﬁ@ggém%%g?her S apé%ﬁﬁﬁ%gﬁgghepfgalqwax particles. .
transppfieleoproinmt agl ofshaliptidh eWherethh §duidfs sydrorgrhnageeous hquid, for
particles,. . Prillin Arslo€F SvOBNr -
B S U e G L G e R
short SUFBHOATE tins: Hlrefe@ibby. foPhydrdcdarbgnicoverlsuais cihp refsportabds pioduct
to the tendency of spr 5. driers . .to formwax o
docstngt prtens Gt 76 MEF PRELEr Ay R PP Rers Py gaceed 30°C
ford 1@1{;4 eribl grﬁﬁ& VeRSireRAbly vidh nesiRfuidis yhyandarbamotes liquid, the
coliected in a liquid, that preferably will serve as
trandpleratlé ppodtutt fsonaintamed peimepbibolbl 3G oduct . Desi gn of .
the. yessel . tq; rdoGbiesaif, of RExARPHRRLE, Mctwax
siggﬁgﬁgng%%%#%ﬁ?ghﬁﬁéﬁgﬁg%%ﬁ%h g fPan;qutable i
partioled SacdissoBve dits bedterhaiedhah wateSue hlodlead v MikMEFs nACPEERELY.

f det 1 Ni .0pr ' . b it ster
whep e TR Ector SO RE 2Bk EloBflon PRBp e ot ftool v

mix@e i ingdtamaha fgaganshoubld phectsetiotoeed ST ank profiasbly does
particLes as the fall, but not so nuch as to cause
not egeiil8Rce which can result in wax particle fusion or

br eakup:. . The dkamBLRL Rt-BPAGE Mex piritbeatianeligdd aftle

the tenperature of the wax are also inportant to form
tranghoopble pednttanicivatedian e cOBBPR & 8 FOTePYIEIPipEom a common
Anot her nmethod to fonn wax particles is to pass

ften wax through a liquid. Water 25 may be used,
@ggém

80O

W thnanertiegas bt eral assEliferpreduciiopstbesipgae tfprand aha gemote site
been treated .to_ reduce its.aci nt ' :
o S S L 45 ST Ry iy o

the Pdraffinlc v?ééki 16 blé &h}h@ﬂrﬁ&ﬁ:&ﬁﬁx pafticles ghﬂdiha Jliﬁniticbqs baeed iekhe
orm ng dropl ets that oat,_ u rd. e tenperatiur .

irangorieble PEASEGESHED GPE FEM UL B ST PR kP te ofl
se€nperature above that of the nelting point of the

Wax, preventing the injector nozzles fron1p|uggi%% ‘

Wi tBy wesxof sEmmplki iqwind embedmewifthe wer Bartioles g dgEvelfom

. vessel shoul d be .a .} Okl L@R} oo derived

Fisi R LR RPRe AcAs 0 Shadd St GrpfiBor e SLAR Rlafo derive
fro@hFikhel Bepah grdeessmElydocphotacedue diquide vehie holggn be

B e Rk e T T
als 209 ﬁé&%@@%@x@foﬁ%ﬁﬂ&few&%ﬁm any introduction of unwanted
pro

e.transportabl e luct at the taqp %&:the.vessel ds. int
contrminizds, SeON SHIdEPn SQFEHE FATRIUBHIAE Y NSGHFEIRESmPoUnds, Tmio

s %%ﬁ§#§d3&3 8&&@?%wﬂ9§%9n parameters include the

ér and spacing of the injector nozzles and the
tenperatures of the wax and the liquid at different
depths. Preferably, cold water is added to the top of
t he vessel, and as part of g?e cold water noves 5
downward, it adsorbs the héat of fusion of the wax
particles. The hot water exits the bottom of the
vessel, and is cooled, recycled, and optionally
purified. Cold nitrogen or other products fromthe
air separation unit can be used to cool the hot water
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WD 2006/ 036683PCT/ US2005/ 033780 nol ten wax does not
solidify and the smaller wax particles do not nelt.
Once fornmed into large particles, the m xture of
preformed wax particles has | ess heat of fusion to
wol2o@nséees t hrough the surface of the | arge parwuszbis33780
thus it cools faster. In formng the mxture, it is
difficylt. to heat. e tak Gt &8 HeQsEEBpréhge
ne{nﬁnﬁém%ﬁagtemg?&{ntﬁ%’t\}\lgx; tF1 r_efr%r%el,akt_hey 5 can be _
syntieeRizaifor a FisokdrGrofscnporest tr owikE ex pRECKD 2ne FeRikhpsss gas
heated to just above .its [y i at.,. '
senciale g A aEs e ek R G % B B m Akl o Rkl Bbcoss
to pB¥aE SleREbIVaKe RRfHahdl casbaused n the digiidtooa phwtionof thediquid of the
wax. Upon m xing, the wax particles will heat and the
irangppitedepi@dsctwi | | cool, and thus, the mixture will be

at Vg?s@ LERE: 58 nedbiens mbieabiyvax i@dd bf tees
do fr%fe ne ghtﬁo "be thgaggnepﬁat eri amlﬁ as, t%anglﬁtqin .
transpentablEproddd caxasmbecderivediemihy oif fighd rroyiding the pdralemp faived

' wang:stssﬁ%{f %é@%%mgpgée&ﬁeuﬂ@&v%@ b8l OPHF1EHH BerRA8 bty oil,

a greater tendency to dissolve in the
petrblittiidekivea dbsillats,qebirbiewthieri vaddnisynent bast el snéenietres fifereol.

the small er wax particles ar.e of Wk i

S MAYS|2HE ﬁasp%ﬂ”f’%@ls%%foép Eodlel?lf%gwﬁl\l/ees{s% toat eo?tl Ivr%/lfetl are often
fourih a8 Ferf e Sif3aihd &ak pwixjes tray betenied figer onganx both of these

particles. These | arger_ wax, particle

I il | ist
soungessand [t licpid ¢ifhe framsp _I'E?B]red’r‘b#uci Ray ?lﬁ%ﬁ%#&"?%%g% tﬁe same Source

as tlgelrvg duct.: 1 15nESRIPl8Re Odr 23RfdbRlativ@ys thesdurets. pet rol eum

CK waxes, waxy petrol eumcrudes, fractions . , "d
di 3f bk kreabpbrtdbin Jppid isladiiiostthenecorts diguign g/ wikight %o of the liqui

) et rol eum crudes QEg ' e ; tillafeX RERERS bAE oil, and
18 Sﬁ%ﬁ@é‘%‘o TR RHE e S ?:‘h%)?lmf‘ f %er?gg Eﬁgg{ Vel waxes. . oo
mixhies weedl Prefwanlypie hidrbesbanageobeliquad hasd: svifugeptent of <100

sui tabl e nmet hod, escriped, ahove, Lion,
PPWsIf@‘?feﬁ@ﬁ’h%]&)éipnlvﬁg%e%%?%‘gﬁma%%grg?sg%ﬁtaeTef oi #%ram ng
nydtdASriRecRRMHLE] 8 Ho@idienaBithr Ihs pehtiedai he sdited from the group

transportable product, can be used to formthe

congiﬁmg aipeirelgup derived [néghtha;- ﬁ@glgaré[‘d@sp a@%l&gl.res thereof.
Du%&cﬁggﬁﬁ%&%gé?s;gﬁﬁb Bk HREAY% HE Y4red fbmaskisdhey TR@sch

crus ng and sieving | arger pieces of .
prov@x, préferablyeenmpltha isr@isqimﬂ-"r@psqhafenﬁ%mamﬂhésaﬂé éf}sifh%‘éfax particles

f.or b ool ing the ' SIAHA €S néttol
are Yﬁ%ﬂ?%&ﬁ%% e?{,aéma%? ?13# ﬁﬁ%%ﬁfﬁt@a%&?ﬁ rﬁﬁ es. T}f31es?eeum
deriVel Rgdshal GrivBakdiaaiagsout tontiiva FischayTronseh drred wax particles

wibRsibrBoses ep Rt e Bt AR PR LMY Bl o

SR bEonin PR shdHCAs @811l QohiiRindmipsatisiand hivogemepnidisng
waXx particles of the transportable product. In

coraplgintis.on, the shape of the smaller wax particles is
not critical, and it is not necessary that it be
spherical or nearly spherical, as the smaller wax

FieRét Tedpech SydibesbeProoms ed. | f the formation process

for_produci.ng the waxy Rl SR
pr oBtREEY %@%ﬁuegggt\é\@f‘gﬁ Y g&% gén?é gigcg?[? %levte%at er ?&a%lﬁt@% gtom :
Fidbhdrl Tr6RUB Brobbig. Il anspofopdprefepred duisiditentir laasist potian of the
the fines should be renoved. The fines can be renoved
trapspogatmpdiaridgn also deriRet #@%ﬁ‘ﬁ‘ﬁ’? E S“gl&ﬁ%"eésn either the

tra ! r 85 SHnyesal th Gawid hyfratdrbalsds.contact
The@[?g%%{/eg?léogs%ﬁ%g%%&%%yg%pw 036683PCT/ US2005/ 033780 -
witenFisdenBioped cablyspimdeemadiye sgpditons; Lypigally, we optionally

to mnimze the formation of fines so that stable

transportabl e products can _bﬁ_pr epared w thout a

fines renoval step. Exanpl es of the equi pnent

for formng and drying of the particles is described

in Perry's Chem cal Engineers' Handbook, 4th edition.

5The wax particles are added to the transportation

liquid to provide the transportabl e product
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25 KOH g and preferably less than 0 5 ng KOH g. _

Al cohol s can be blended into the naphtha as a liquid

for the transportabl e product and shipped in

conventional crude tankers provided these
woReGdstdggat i ons are nmet. Wien water is used ESptd2805/033780

liquid, it will neet the True Vapor Pressure

neaviehi v e aptERED S Bl o IR acoREmaEl S

genels®Y 3PSR8 6 thetda® NGEmRFalyatyafnesis gastrattains hidrpgerpangiqarbon
5, preferab er-al

> 6.5.° ters ohals mxture
moneii, BB DB R O P HE AU e 0 oL YRt 5 besence of
sulfuf, %‘&‘%&Elﬁl&%k QMGG BRYeBEcRusORE aftenid Seatamiiaie ivihs eyngas is
c¢hem=al g ade tanker s suitable for _volatile li qui d ta
undesiteble. (For iBenason\wol deoedios %@@fﬂ@#ﬁk’)@éﬁ‘@ 5YRIES gl preferr

B Al G g b g oWl RS petRmingthOFfshiRr-Tropsch
Temqve a@ﬁ%& PLORHF TR ?%r?%o?&?ﬁlg\éf@egnper a? ure ofgrt?he o P
chentiéAN Naemb &lrempring thete @ntimpfantsiee Wellan toithgsg of skill in the

inportant_to maintain the t r . o
o KRS A S PO LR, o o
ol RS RAkH atd Wl kndhano thoe: dfiskill id thesara It also may be
rmﬂfﬂ{grdg%g?g%naceous liqujd,. fcc))r exanpl e na ht'h%, itboi Sioxide
desitiblp &% PHY the@YBEAREFIAR itk FiFReT FRRSPIFID B Bys St §
prodft etd%%ﬁ%ﬁfetégﬁgaﬁ LSRR AP hdBNGRPGIRPEemmnats dotlready
SHort periods’ of tinme. Preferably for . 1
remdvedr Gliaciobraseonslished §rraranpliet ORpFErng e emgps Witk a mildly
.ransportabl e pro y ' Is t it does
stk R L TR ROPLOLER AU Wl |1 docs
n oIt:c B F%Fﬁ%r&@@sﬁ?ﬁroaﬁsmgtamg WII;’@f:SIQ paseomPuEAg Agpature of Ha
referably en e liquid is. a hydr ;
o Pl e St et St e BB A B EEene
°°n‘!§§?%?%1% Hr'%ﬁlt %g%ta%ﬁgyé\?%o?mm' '_ﬂiﬁgﬁﬂ;ﬁe}rwmpfoh reaction is typically
sonGoEias tesarre] “apg bt Pt Lt S5 wmidell S FhooheT
- -6 Qiaf (oot days), el 2bglty30-300 psia, (2-
oL STPEE SHSSSpkar cogenl orantian,

nperature is maintained such tgﬁt ito
21 baslyiaad ciylyslepacerirloeitizoof abaat 106r10.09P ep/afargierablyagout 300-

that it_vari.es . _ 0 &ne@Sacti
3,000l PERpMERe)hatiint biARihiss FitchtoHafec Hpeductions ar
well R8s thobder slkinkBe parti cl es can. di ssol ve into

heat ed al coh

l, water, or. al cohol/water

A Slp GrREFS OF B WO PR PRGh PP Sea i e el i 19, Lo
witth GRSy WEhOD! 1o R @k, BiRtteiilion baDiRadohdmtielin aivatiely of reactor

It I's I'nportant to rmaintain the tran%?%%%?bl e r%glt%%t
typast sugh pefrirsrbed oeasiorRoRIAERE ORI MOKT ER SpiigfTy TEACIOns,

.prefer . : irdaBtordR| StcR kdabigh frB&sses
fu Iéﬁéplgeflg?%¥oég’?) gﬁlcé@émt aﬁ?@gﬁég& to 65C as descriﬁbed
andabves at wellsdnaws end dpomeniad int thaliteriget enper at ure not

vary 20 significantly. Accordin ,
ten%@rs | rfgsﬁlhgr’ Pﬁcth)a(olr%céa’g ’ such%égm?{tﬁ E{/tgé ?Igg%gtf@lggss
invidiRn, BiGePndaimneatuef rmisabiansfes cubactdratiosi for thastraghby
ess than 10C. . .Shj ps used to.transport .1
exctiamis v b B0 AL B © BT os BT ROk By
park B Brod 2B W usREARLBL QftSyst. FRrhesanph@eesaasyngas,
particles may -remain on the bottom of the vessel. once

cottrisitgraamixboe dElydeogsn GaLieardRROMEENS IpRIAbEY vBEF 2 ase
remal nln X ' i X e BYtirocarbon synthesis
G S o FRiGRle PRaeR TR §Fe Pfrocarbon i
cathiy@hspersdY mdseipehighit alsiugyiliquidrootptisis hydrecarbon products of the
FI scher - Tropsch condensate), other hydrocarbonaceous
i quids such as diesel fuel, or water. Preferably,
the liquid used to renove tH& “r esi dual wax particles
shoul d not contam nate the product with sul fur,
nitrogen, or other undesirabl e species. Mst
preferably, Fischer-Tropsch light liquid products
(i.e., Fischer-Tropsch condensate) recovered fromthe
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15 into salable finished products. In this process,

t he hydrocarbonaceous asset is converted into syngas

and at |east a portion of the.syngas is converted

into a product stream by a Fi scherTropsch process.
wOBbh®s/pédsiuct stream conprises paraffini c waXPCaRep2005/033780

first hydrocarbonaceous |iquid. The paraffinic wax is

synﬂ’ie%% PBEH b W RicNVa% 1%@1 dingkeie redftenwandiparst iThk aslarato of the
ded to a liquid_t

bydsageeap Birged it Xigs S5 hioAg T ST S o Bt GBI ymere
’L‘yplét Egﬁrﬁglhg. tﬁée){aﬁ G Eﬁﬁtbh%h%utm%m@@fdby}eﬂoﬁrammo 710

process. The liquid nay

abouh 941 dcpartivlraiygoersred Biashdr-SFoPaeh DIPEEHS Faug%trlﬁgg %93%9 also
r st I by a process
cam'%F@@P%ﬁg¥g¥%ﬁ?%%lgﬁg%%ﬁgﬁﬁg%gﬁgﬁ%k%fydehSdrat|on
depadehersly FisthepTromds onigysiorntary @ Emwpéélﬁ tregsition metal on a metal

o 350 ST 0B LB GOl i

ol RGRE §8%s OKuitdlrisdhefMdpbe déﬂgists I&gmﬁﬁse\mte er moﬂ'd’ﬁ Bagi, Co, Ru
particles are added to the |Ijquid to OVE@@

and Re.aridprobelabiies pebisdt SavelEre %C}-%T]EOH%EW hgomprises

effec%tﬂrg 2‘35 ﬁ%ﬁm L5 18 QhdhoB, WaI mhte, 461 TH) v xR uiMEQind La

% wax particles. The transportable
on apum&mhongsms kipppedpatechal, Ipecferalis oBs WHisH CRIpRHSH PRGeTEnRore

and
refrag{o% %i c%fs ;E%%gi{%ir‘ag%%%ﬁf?ﬂ]g?f Jo'b&l ege‘ﬂt Eﬂﬁé’ Eﬁaﬁ/ﬁ% between
abode\aal @mﬂw iwtight Thhof ther iatabutuiysa bd)r&pqsltmdu a‘he ca;almsts crachésy

at the devel oped si
contgyn gatie PR DRBIE? fich & a T U Ml RO @&f%‘%%%fs spch as ZrOx,
noblb Rdid @ASRORE AtH, @, Ir), Quintlee Hdtala (GQ AtgeAap pad athesirasition
recovered for conversjon into additional aIabIe

metdlf wich B, pitp dlicis. Re. Sullaplp sppes @frgELLs anigerin
mag%szé %han*ﬁ?‘gs 1 S feAhS 8o %&&%ﬁ%ﬁ?&s'f&ﬁd&bﬂ?é&i@dﬂﬂh‘g Batatysts

nesi s process and the nethanol nay
comlpﬂsr.(htnma pﬁmﬁuld:etaaﬁtsl aeé Heir properetipre Showmpand n}/lytrated in U S.

Patep‘? lgg éﬂg t6§g1 /51%%312&% Déedqg’ ge,? glg\ t%d LY b& B%B h?n_qu upfr 1a=>1atxve o catalyst

Sdgak@msportable hydrocarbonaceous product may conprise

a m xture of ids all f mhlch
P e et s Ior o plowile b kol okl Rk ety
low@%f?x%@éie and 1@ R0 P dusty Hchas b SeltveBas gh priforsiug bf low

ese m xtures may conprise methanol, na tha, water,
molmulaﬂ&x 2 MsighSelRBReasK a eefiestnloFgpopartion of g mplepfrsyeicht
ey ' 1high Wain growth
(63% {D&gl Eéé C aﬁtﬁ %&? é%g%? od by gﬁ%ﬂe rggﬁ%fsane%? hods
probabitiissiang thefrwcuexamdu@s mmutim & wﬁau@plym ALPPaitiep o8 low molecular

SRRt B LTS 8 P9 R e

SucHBhthliyRE aredidl IGo®hitd tabd mmmm m& clebd mhdily oktvemed and/or
nelting the transportable product. Initially the
WEW¥%hsportable product maintained at its
312%%9#&195 fr ) 2 FRIRSIBLMCE ploBesd canthﬁ@&e&d}ﬁhﬂaxﬁfy Refffhs. The

or transportable products -conprisin
pmm;omﬁmﬁbmaemsh raagfifing ger@ralllyeacémier@dwhbm@t?am%t and a

65C 5 for. t.r
Waxy TS3C Psoduét aﬂl%ﬁ%f ?e?xétﬁm%E i e'i (? i e %}{1 g?éag&&&h%hﬁéludes ‘
hydrdcatboacedlng momﬂmt AGOP G- th tadfcaseh énromh middeidestillate fdls),
i s al so_pynpabl e. wever
Targe B A i e B s SFEE Fewti, ‘02'%%‘5%&? A e
non- punpabl e vi scous sem -solid or solid. Therefore,
use of heated pipelines to_ggansport the
transportabl e product is not preferred. hi contrast,
t he pipelines should be naintai ned at tenperatures
appropriate 20 for the transportabl e product, as
descri bed herein, and such that the tenperature of
t he transportable product does not vary excessively,
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products. I n enbodi nents where the

transportabl e product includes water, the water nust

be separated fromthe wax particles. Water may be

separated fromthe transportabl e product by putting a
wosRheBBesever the water takeoff |eg of a converume/3378o

density or Anmerican Petroleum 10 Institute (API)
procRB@L. Hn8 twax \ﬁﬁb&ﬁ) Wiclde K R SREb ohd 0 NXabp & Aticat 650°F (0

eing renoved. Water is typically separated from
vacywrghs ofl $hrbyebdsAGErAEERY) lamshsintle Caorrangs; Vit p@pastigranounts
dowh%)édd't'on the preferred nethod of separating the
Bartlcles and liquid of the transportable
pr Bdﬂﬂhe; ligs raabﬂmsﬁromceehd the Wﬁ@upredmt anmybswtlaﬂé}epbmﬁm. The

wat r IS sent tra por b I n
WaKnata °t|g§n%?‘1 Cé’ﬁ:’tpns?jgr%% %ﬁle?% urxgejaLIJ aﬂg Often
greattl 868180 areiehl % mﬂtpamﬁ@k Sﬂlﬂﬂhghtfrazicnbin grodact cbmpmdq pataffinic

a nolten state and the r.r | east
Prodite iR RIOPOR YT & ACRPUF ENGIeG PR eResafhe gkt

reacﬁ%ﬁ?&)d@t Ray beﬁﬁh&fas Et%h VRS (PRcight 93, dntl @vchifak hedonbRaARd

fhe water, which can cauSe hi gh heat |oads and
olefing.gh isthpwext Teadtion prodveidbe.i the var ifgeiics) thehis Itﬁamm&e%merdmg to
e R ARG {5 ERPURRLY B HATR RO AL e bt
proviri! theliquidxf thmn‘arrspmmbéﬂﬁddlw a conventional

o 501 L0 G2 SRR R B

alcohca drocigMedsaitbréalr LIcQiatRhSWaer Sifitablp ¢ ek 440hé Hdudd in the
finished sal abl e product s, Recoyer ed

b
transpeiable Brofycs aafche deruechiomitag Fisqher-Tropeahmrecsss r at(s:%g @ro%uced
umﬁg ‘Jhé Flseﬂe%n%ﬂaan ﬁ%@&%@ RENLiSnitiBek BRbrodaRdnd LoD %&itéﬂ@&%éd in

% known technol ogi eS. Recovered napht ha can
the Hw@ar- 1oP§sh oesess. beib of Whish can bansgnicestor watepsuiteblgdor 1t3h & the

I
trang\ﬁg{tétﬁé IQXIIGQ aﬁ%fe??ol% rt]?ecllfﬁh@ %act %ggcﬁtrc 3 u%e? écgE}OQ%Qd naphtha to
be utiloed @mthie qumld WSMOMB lpmdsc‘fsaum&ag toibe plgelsenfmmtmny To

provisieltnuits e Fos s £ el Rtaple AR, 1™l s iitcgsery to upgrade

the I&ﬁchw"aﬁpscﬁ NightreRitt BRErobissds@RLILindHm &Y BiosePofZRI ih i@ £1. These
hosphat e, cont ai nin | ecul ar si eve. Methods for

pmfﬁs EP@&%@%‘@W%WE@H%&%%@H? r BReg (s tEanpRasigple product

inchid@ @i@hﬁ%fa%i@n Warb&%@ﬁ%ﬁ r fidorPacH) h?&oh’@éﬁgﬁ rh%fﬁﬂ%ﬁ%ﬁlﬂ and

met hanol are wel known to those of s in the art.
comBipatiqnp theraobt | ve Eandlnent Accordlng to a

plr ?%%}{dﬁ%é%ﬁ?%g%ﬁgo%%g %elg\rer@{gﬁn% th% ﬂg}?tg)%éﬁgts {’ %e Fischer-

Tropsekpjanmse dBy wapof dampBepaiatipbthadad be ;(utﬂﬁa;edtam thoopan market
oxy %g%@ g 006/03 83PCT/U OO 03 78 Co%d..
% Sna Grﬁlgp es thereof, 11 18

preféfaim Qe 6 GRktdytoaghed Fﬁamr@ﬂapsa{ 1&6&1{:‘%\4 Fﬂamsdnaswm(ﬂﬁ@t
shomn and recycl ed syngas (not ref or mer

stant%pgg@)i 15@1‘65@1‘61&]9 bigy the Jax paificles Hel zgcybﬁzgqé@p%c@)hgpgpmducts such as
condef@fs 8fld b pibas b xﬁl&e«@a@ &%&%&T&m&tbs H&Hréof( 300)
using a c at catalyst to I'O uce a C]UI
pr Baweter,(ight lawaocarb@a ﬁmchgﬁaslescb Plodudkh éeq;w‘é}* qwm exygenates
Al Ol | 00
m thg Qrgxuo(s:f é.?scoﬁa%q dgac\;%t vgfr?’l%fg %311, r%%{%tl 1%%81%%560% AL Séi t1t 1& Er%; chamh that the
llghﬂMyﬁmbarhaSFﬁcHef—ﬁﬁips@@rmﬁuw’be gez&aite tredubaits &QFnunsbed to less than

| i roguct s t hat t ed ngas. and.
L5 g REREe aag Bﬂaa%@?fle%y erghie s ﬂg%‘i}% Mistods Hraeisingpeic

and propane are recovered and sold as such (not

shown). The unreacted syngag _is recycled to the

Fi scher-Tropsch unit (300) and the reforner (200)

(not shown). The acidic condensate (9) is treated in

a 10 Condensate Treater (500) by passage over al um na

at conditions including |iquid hourly space velocity

(LHSV) of 5 hr-1, pressure of 50 psig and tenperature

"‘"D—
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WO 2006/ 036683PCT/ US2005/ 033780 Exanple 1 F

scher-Tropsch Acidic Distillates From an

econoni ¢ standpoint, it is preferable to ship the wax

particles using FischerTropsch |ight products
woloedessat es and naphthas) as the |iquid ratdrers2005463780

wat er or nethanol. However, Fischer-Tropsch |ight

numt%? Eﬁ]% Shuk E%Qldﬁl%ﬂtyd t@oﬁydﬂitﬁa% gedradraging) addogptivabmzedlites,
n

ols a aci ds. These can result in

and atiecupmcai drzEeNso ﬁwﬁhﬁfﬁbéfﬁ%en@% saehe eRaredPysehyrREsy Fdand
decafhRrih m;éeay gééhi%ggfgh QS mb ISR FLGRAP ops@Ntbhesiolot 1o

ratlon and decar boxyl ation in
lessthﬂm ﬁ@iélﬁ@ﬂ@pﬁi@ﬂﬂ]fmo 5 mg KPhgg. aci di ¢

tillat he F h C 0
e WA Forne R R BT A BER R DRy
for tﬂé%véi&@ieﬁ{recﬂrdrﬂ @ %s@l@ér&lr&pﬁbh p%b&s,&éﬂmmﬂortﬁemwk wijer to
was gﬂred by use _of a cobalt yst. The
mcreﬁesttsrréi B dhn sl FeleTgE §RT fﬂ“‘%gér e both feeds
Waﬁ 1sQa@§> kG6le 'tJ‘mH}?apﬁﬂhhbr de¥ivBD AR pelrbloRe kiitheBe BicHeP Eropsch

s are shown below in Table IV to 15 fol |l ow

ﬁamﬁmeﬂsbnnbkmd@bnphhwﬁh@ﬂﬁﬁﬁ?ﬁ%%ﬂﬁ@ﬂ&ﬁﬁ&ﬁ?%”%ﬂl 7 medt QB
prefegfg)gf less tg%t} 3 e] %Oﬁl/cg i fg'f&r’t_hgk boddftse 18 h?h%ﬁéit 'oPﬁﬁH)é{‘ack such

A rating r“pur pose
blendidd\tﬁﬁﬁth&rto rédaeddt ack anbcr of thefderaid maphthias tﬁdharal hg KOH/g

B

sulfi b&{teﬂi o€ D@ bprhivaprefefBEy s:scepprﬁwb Fackte d'répsel KgHtpoiucts have

cobalt catalysts rather thap iron
low S oty I e G rAOBe B B Bt Rk Trape femics
and }E@E{Bl&hﬁ%eﬁ@%@]ﬁ%ﬂl&aﬁiﬁ&éﬂﬁné Qay@REdcRinSent 88 beised to reduce the
I nes Fl'ui d Chr omat ogr aphy -

mﬂﬁﬁﬁ@$QWQ§&@éﬁmdﬁggééégﬁhfne the group types in the
1.0
ggg %mcf%ﬁ&i &&81 jx?ci[l@fmgmcm%sﬁm oy bédéiﬂred from

al ano saturates, aromatics,
g‘ematt&%ﬁhﬁ Trbekh procksy. widohnly can Bs ¢roived {1956 the products of
n sta dar Call atlog tand %glsqmy ons

ati
the F\}@ & pes Petren b el Bt Bkt
Fmﬂaeaﬂsﬁaﬁl@ lighiglog ﬂﬁ&nan@oﬁ@’ﬁlamﬂuc&ﬁﬁhydﬁd&mm offfid ghona hqulds all
st andar d nethod was_ used f uan&gflcatlon aqgiﬁp%ﬁ a
of whish arerdenied from thorkaschelr GRRY @gocaﬁd R PBA 9F 2Ers FRLVE
frorn&%g%&%efr GhoRbielbhss {ostra%sﬂn@tﬁ& wak hBRBR ikl Hond 1Be ARINA-

or I'nstrunment conditions. A small aliquot of
Tropsﬁeprbcass uscamﬂs greabsfficiapaiest ddlignd fom agentsisie spyee does not need

io b{?rg@ %)o hl Clogzglo%% HI: r? %%taﬁg tdo?e (?fetﬁé §c]ﬁp g‘rcnnsch

us ng supercr i cal” car bon dIOXI e as
prodiie® hﬂe&raﬂ!i}:@ﬁed toTzh&Vélbpfsiﬂombm tnpromise paabiteptomictinaisiigle

s 3 e P B0 e ER AN b

* nitr ﬁ&xﬁme&ommdsan\&@um%hﬁ MZOOS/ 033780

wo swi t ching val ves were used to direct

di Phenesvater & thaieyd sredde FP@@&’@WF@SP?{F%I?@HOQUH@ it must not be hlghh’
corr?”eoﬁﬁgﬁ%rﬁeald%gi?é/ zc’é 4 atb Bl S ROEbLy gtddid than 6.5. The

at es nornal anhd br anched
lquiditkareds tenvehtaryfoki e ﬁisk}mﬂé"sQPSp]aBEJCQShr bubh Fiseeh Tewiselnprocess,

o S SRR L TS LA SRR
relat%ﬂ gaéiﬁdaﬂbﬁlﬁdi HydfprdcBeing dpkeiownsal farGus-tALauitsi(GTL) faclllty In

npounds and oxygenat es_wer e subsequent |

SR8 Ko FE® SO QCHEE HEIeUBTREq B e OB aLRDsch process
flush node. Finally, the ol efins were back flushed
fromthe silver-1|oaded coL%qn to the detector. A
flame ionintion detector (FED) was used for .
guantification. Calibration was based on the area of
t he chronmat ographi c signal of saturates, aromatics,
oxygenates and olefins, 10 relative to standard
reference materials, which contain a known mass % of
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20 point as described in "Prediction of Ml ecul ar

Wei ght of Petrol eum Fracti ons" A G Goossens, MC Res.

1996, 35, p.985-988. Preferably the ol efins and

ot her conponents are neasured by the nodified SFC
WOrRBIH3e8as descri bed above. A GCMS anal ysi s TEP/4R5/033780

feedst ocks determ ned that the saturates were al nost

Accc%&nel)ycﬂf sl qu]ﬁid)bflﬂzdt&ﬁiqfcﬁ'ﬂa‘m]s praimdt it eten tygenat @s badrmved from
pr edom nant

hol s
the s U A FymIRT TS FEITRAr > SRS ShacralRy g e
Flsc%%sél %rgd&l%y Iyl Rpui e clamaaﬁlamwdlatwm @atrahlt$t s
MYer ci a Sl lica Alum. na and A%um na

corrasicnr (Ttag, &4 ienostarite rag s AL 1o ARORASE B RIS FP Frger than 5 and
prefe_{a(.aoq L ROX Jth% k8N % Lip cd%‘%e%eﬁta&‘%ﬁ&@%% s oo B 3BRbRb1e level

opertires o eextrudates are shown below in
by nihakbes iﬁd;hnolo‘g@s 20060086 8EBRETS R 20tS 203876 dasgpbed IHPCT

oniiegt 0 B BOULEAL WL A BRI Bty o oaggys 4

and WY/ 1G5340 W] Bl reftentsdatted Barcii. cl e Density, gnfcnB

0. 959 1.0445 Skel etal De n/ ) .
SV ot Bakuial g5 oord oot SR SAtags B3 e ol fgund

locatSli 46he SROSSE Q8B Siffield. In these instances, the wax particles may be derived

from a process.for converting synthesis gas into higher hydrocarbon pro ducts (i.e., a Fischer-

‘Tropsch process), from the oil fleld (i.e., slack wax), or mixtures thereof. Using a hiquid
derived ﬁom the process for converting synthesis gas into higher hydrocarbon products, 2
liguid deﬁved from the oil field, or mixtures thereof with these wax particles can provide
similar efficiencies. ’ o

Alcohols, such as methanol, 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 gkill in the
art. When methanol is produced from syngas by a methanol synthesis process, it is preferred
fousea poftion of that syngas in a Fischer-Tropsch process to products including waxes as
well. However, methanol cannot be shipped in conventional crude tankers because of its low
flash point and thus, must be shipped in large chemical-grade tankers equipped fo.r low flash
materials. Water may be added to methanol in order to decrease the vapor preséure. As
water is added to methanol, the density of the solution will increase. If there is a high content
of water in the methanol-water solution, allowances for floating wax particles ﬁlust be made,
as the density of the methanol-waier solution may be greater than the density of the wax
particles. Therefore, methanol-water solutions preferably contain greater than 90% methanol.

‘When naphtha is the transportable liquid, alcohols can be blended into the naphtha
and the blend can be shipped in conventional crude tankers, provided that the vapor pressure

and flash point specifications are met.

Stability of the Transportable Product

Among the key aspects of the transportable product according to the present invention
is the stability that it exhibits despite the relatively high weight % of wax. For wax particles

22



101 Macropore volune, cc/g (1000+ Angstrons) 0.1420

0. 0032 Total pore volune, cc/g 0.636 0.669 Exanple 3

Dehydrati on and Decarboxyl ati on over Silica Al um na

The dehydration experinments were perfornmed in one
wOoi2pmsto3e8nf | ow react ors without added gas orPdTYIPEF/033780

recycle. The catal yst volunme was 120 cc. The Fe-based
3.4 HONE SRR L4 (SRS, B 148G tkeabity WithdirilfoeBRbGIce!s

silica aI um na. 10 This catal yst was tested at 50
Perfmegaafﬂﬁowenperatures of 480F, 580F, and 680F with

oI e’f‘h:g%/ ax égf ilnsaﬁgg{ eqfial b6 Yt Rhiclk will be ElRpdrBlddbetween 10

%at all three tenperatures,
Whiné 8O m@h%tf@dwéigﬂt% m,eetwslpdmomentrﬁ@no ewaspertatiap liquid

5 yiierud Renite il Ot SRR SRalan P Uy Qi i,

2% d16p W0 03-Regdst ock) At a LHSV of 3 hi' and 480F

1 oy ST oS 1 RSP0 Ot %wia%@
LERY Qi dibing ¥Wedah vbPlead. Ol efin content of 69%

data I ndi cat ed that significant amount of 1-

KAd@hugﬁ:\ﬁétabé@y oithp frersppEdblaprogich feFEdng F%??hlv%ﬂ b‘m@ by
10 t Qf byl tﬁé oﬁﬁ é@tﬁle@gr/ﬂéxé Rt Bﬁjtl!:l)és @6{) td"@% bR of the

near 0 hours on strean)
Sivgadi f i cant am)unt of carbon was observed on t he

Sati; ﬁ%%lyiw{sf af)tzﬁgarbfl%{g }xsoog:gl e%(érh%% ﬂ‘l:ea\%ra‘:’lxl Iyamcles ﬁ%e%éfgﬁf to the
botta @6 +A861B8 aR{oHHISB0 9hP 3a18es dab |tcethb YotDeh yilth désk than five light

tapsgﬂivﬁ %gt a[ﬁ%}g fq{er%ger:rgtrgd ? drrcr)%}algcg) (tj.he mverted %aaﬁ %'om-laeh@ght Ef 3 cm

15
Table II

o | Description

All the wax particles drop immediately to the bottorn as free-flowing individual wax particles.

Most of the wax particles drop to the bottom as free-flowing wax particles after | fap.

Most of the wax particles drop immediately to the botiom as a partially dispersed clump.

Most of the wax particles drop to the bottom as a partially dispersed clump afier | tap.

U'l-f_‘-ml\}h-‘g;

Most of the wax particles drop fo the bottom after 2-5 taps as free-flowing individual wax
particies or as a partially dispersed clump.

6 (fail) | The wax particles do not drop to the bottom after 5 taps or drop to the botiom as an intact mass.

For 3.4-2.4 mm (6-8 mesh) wax particles, the ratio of the vial mternal diameter to the
average wax particle size was 7. For larger wax particles, larger glass vessels shoul& be used,
20  such that the ratio of the vial internal diameter to the average wax particle size is greater than
7.
The transportable products according to the present invention exhibit a passmg
stability rating when measured as described herein at 20°C for 5 weeks.

25 Forming Wax Particles and the Transportable Product

The wax particles of the present invention may be produced from molten wax by any
method known in the art, including, for example, cooling hot droplets of wax in 2 columm of -

air, cooling hot droplets of wax in a liquid, or forming in a mold. Examples of equipment for

-3 -
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% efin Al pha-ol efins/ Total olefins Sanple A 50.6

51.6 90% Product D 680 3 71.7 70.3 5% 680 | 72.2

70.5 6% The detailed anal ysis of the product (D)

fromthe test at a LIISV of 3 hr-1 and 680F is 5
woshevoaedsel ow i n Table VI. 84% of the oxygen RiGSUS2005/033780

renmoved, the corrosion rating was inproved, and iron

formi¥Bsh drcEﬁhg et v ey atdsdridee in BdmyteCleatibal Engifbes’
aC|d|ty of the naphtha was reduced by 25% The

Eﬁﬂ&ﬁﬁ&g@n - wer e converted to ol efins as shown by the

' Wz&gﬁﬁﬁﬁés Ra®b&lded Iﬁﬂl@bntvb’:ﬁc ARLHEABL sHebt o about 0.25-
nate content. 1 Exa % Dehydr ati on and

2” thide C'Ecr ratiallysolidify G sexAf BaY iaﬁaophonalim?eieé&ma@@ag Fdibgvater.
The c%? gf%% Eg E%;%h ?etﬁg:% %ﬁ{ﬁﬁ?gh yeﬂs&? Bri fo%ﬂ &ShilaPto a ravioli or

u m’na catal ys
maniidRARefEbl reswix pm‘mél%ﬁﬂt mu@B@i‘geaﬁrd nQHSbfexxaql reguse thpgdees

lir-1 15 to 5 hr- f
may basig- %%P@WEFPSS?[W s T T v AR TR i
down‘i%!b%la Q)pﬁ@ﬂﬂlylvﬁﬂﬂﬁbbfeattb Sikpeas \saxgmﬁulesamb sﬁheeed;u Thewax
a-olefin content). At _a L

partices pdheR EREE OO 1HIEY  TUT FREERY Py o6 B onE LS by
extrust1+1‘? Phnkd ¥nDkr Lf1RaQb BfleDFitNaREaiid dHMNE Wik @y simply

Ins. This test ran 2000 hours wth no indication
bending over 2 curve. The smaller cylinders may be further shaped into spherical wax
particles. Spheroidizing is another method of making wax particles.

Prilling towers and spray driers may be used to form wax particles by dropping
molten Waﬁc through a cold gas. Prilling towers are prefeltreé due to the tendency of spray
driers to form wax buildup on the walls. As the formed wax particles fall, they at least
partially solidify and can be collecied in a liquid, that preferably will serve as the liquid for
the transportable product. Design of the vessel to form wax particles of the appropriate size
and stability when used in a transportable product is also important. Such designs, and
methods for determining appropriate designs, would be within the knowledge of one skilled
in the art. Sufficient cold- gas should be used to cool the wax particles as the fall, but not so
ﬁmch as to cause turbulence which can result in wax particle fusion or breakup. The
diameter and spacing of the nozzles and the temperature of the wax are also hnﬁor_tant to
form droplets that have the desired size and shape.

Another method to form wax particles is to pass molten wax through a quu.id.. Water
may be used, with water from a Fiéchcr—Tropsch process that has been treated to reduce its
acid content being preferred. The molten wax is injected into the bottom of a liquid-filled
vessel through injector nozzles, forming droplets that float upward. The temperature of the
bottom zoné of the vessel is maintained at a temperature above that of the melting point of
the wax, preventing the injector nozzles from plugging with wax. The liquid used toward the
top of the vessel should be a céoled liquid. As the droplets rise and encounter éooler liquid
(e.g., water), they are cooled and form wax particles. Cold nitrogen or other products from

an air separation unit can be used to provide the cooled liquid, e.g, cooled water.

Y
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fouling. WO 2006/ 036683PCT/ US2005/ 033780 Table V
Dehydrati on al um na cat al yst SFC net hod Brom ne
nmet hod GC- MS Dat a Sanple I D Tenp, LHSV, hr'
Oxygenates, Vowt F Brom ne# % efin Al pha- ol efins/
woBosaBeads ef i ns C4. Gas Yields, W% Total AciRETING2005883780
B: 8.5
The.transportable product at the top of the vessel can be removed by appropriate

sluices, pumps, or screens. Important design parameters inciude the diameter and spacing of
the injector nozzles and the temperatures of the wax and the liquid at different depths.
Preferably, cold water is added to the top of the vessel, and as part of the cold water moves
downward, it adsorbs the heat of fusion of the wax particles. The hot water exits the bottom
of the vessel, and is cooled, recycled, and optionally purified. Cold nitrogen or other
products from the air separation unit ¢an be used to cool the hot water removed from the
bottom of the vessel and provide cold water for recycling to the top of the vessel. The
portion of the water added to the top of the vessel that does not move downward acts as a
sluice to remove the formed wax particles. The wax pariicles and the exira 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 particles are o
be traﬂsported in a different 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 car then be added to the Liquid used in the
fransport. Optionally, nitrogen from an air separation unit can be used to dry or cool the wax
particles rather than air. Nitrogen from this source is ideal for drying as it has very low
humidity and does not- support combustion. , -_ ‘

A Timiting factor in the preparation of the wax paﬁioies can be the time for the
particles to cool to a témperaturg at which they can be blended to form the tansportaﬁle

“product, without the liquid partially dissolving the wax particles. Since wax has a relatively

low thermal conductivity and the heat of fusion can be significant, it can take considerable
time for the wax particles io cool. Thus, cooling requirements can lead to large equipment.
sizes and high capital costs. To speed the cooling and reduce equipment size, the wax |
particles may be formed from-a mixture of molten wax and 10 and 80 weight% previously
formed smaller wax particles. The size of the smaller wax particles should be ﬁoﬁl about
0.01-25% of the size of the larger wax particles to be formed and transported. These
diameter sizes are average sizes, preferably determined as described herein using a sieve
cloth. In forming the mif;hlre, the molten wax is heated to a temperature above its melting
point and the smaller wax particies added therefo. Upon mixing, the wax pafticles will heat
and the molten wax will cool. The temperature of the mixture should be maintaiﬁ_ed within
5°C, preferably within 2°C, more preferably within 1°C, of the melting point of the wax. By

méintainjng the temperature of the mixture near that of the melting point of the wax, the
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molten wax does not solidify and the smaller wax particles do not melt. Once formed into
large partitﬁes, the mixture of preformed wax particles has less heat of fusion to transfer
through the surface of the large particle, thus it cools faster. In forming the mixture, it is
difficult to heat the preformed particies to near the melting point of the wax; therefore, they
can be kept at a cooler temperature while the molten wax is heated to just above its melting
point. Afier heating the molten wax to just above its melting point, the preformed wax
particles are mixed into the molien wax. Upon mixing, the wax particles will heat and the
molten wax will cool, and thus, the mixture 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 “sofier” wax, that is, one that deforms more
casily or that has a greater tendency to dissolve in the liquid to be used in the tfanspa:tabls
product. If the smaller wax particles are a softer wax, the smaller wax particles are
effecﬁvély coated with the molten wax (a “harder” wax) to form larger wax paiticles.r 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, fracfriéns ,
distilied from petroleum slack waxes and waxy petroleum crudes, and mixtures thereof.
Examples of harder wax mciude Fischer-Tropsch derived waxes. |

The smallar wax pazticlés can be formed by any suitable method, as described above.
In addition, other methods, that are not acceptable for forming the wax particles to be
transported in the transportable product, can be used to form the smaller wax particles. These
additional methods include methods such as spray drying, flash drying, or crushing, grinding
and sieving larger pieces of wax. Furthermore, the smaller wax particles can be formed by
cooling the wax to dry ice temperatures at which it fragments readily into fine particles.
These methods form partiéles too small for the wax particles of the transportabie pi'oduc’c;
however, the methods form particles acceptable for use as the smaller wax particles to then be
used in forming the wax particles of the transportable product. In addition, the éhape; of the
smaller wax particles is not critical; and it is not necessary that it be spherical or nearly
spherical, as the smaller wax paxﬁcies will be coated.

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

done on either the fransportable product or the dry soild wax particles. The recovered fines
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can be melted and processed again. It is preferable to minimize the formation of fines so that
stable transportable products can be prepared without a fines removal step.

Examples of the equipment for forming and drying of the particles is described in
Perry’s Chemical Engineers” Handbook, 4™ edition.

The wax particles are added to the transportation liguid to provide the transportable
product comprising 90 to 20 weight % liquid and 10 to 80 weight % wax particles, preferably
25 to 80 weight % wax particles, oore preferably 28 to 80 weight % wax particles, and even
more preferably 30 to 80 weight % wax particles. The wax particles may be added to the
Hquid of the transportable product by any snitable method, such methods may vary depending
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 meluding, for
example, via ship, pipeline, railroad car, or truck. For safe operation and ease of unloading,
the liquid of the transporiable product should have a flash point of greater than or equal to
60°C and a true vapor pressure at 20°C of Iess than or equal fo 14.7 psia, preferably less than
or equal to 11 psia, more preferably less than or equal to 9 psia. |

Transportable products compnsmg wax particles in naphtha or water can be shlpped
in conventional crude takers with minor modifications. However for safe operation and case
of unloading, the naphtha must have a flash point of greater than or equal to 6§°C and a true
vapor pressure at 20°C of less than or equal to 14.7 psia, preferébly less than or equal to 11
psia, more preferably less than or equal to 9 psia and an acid number of less than 1.5 mg
KOH/g and preferably less than 0.5 mg KOH/g. Alcobols can be blended into the naphtha as
a liguid for the transportable product and shipped n conventional crude tankers provided
these specifications are met. | |

When water is used as the liquid, it will meet the True Vapor Pressure specification,
and since it is non-combustible, the flash point specification will also be met. The key
specification for water is that it have 2 pH > 5, preferably > 6.5.

, Water-alcohols mixtures can also be used. If the flash point 1s > 60°C, conventional
crude tankers can be used; otherwise chemical grade tankers suitable for volatile liquids must

be used.
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Because dissolution of the wax particles into the fiquid 1s a function of the
temperature of the transportable product and of the liquid, it is important fo maintain the
temperature of the transportable product to an acceptable temperature durmg fransportation.
When the liquid is 2 hydrocarbonaceous liquid, for example naphtha, it is important to
maintain the transportable product {o a temperature that does not exceed 50°C, even for short
periods of time. Preferably for hydrocarbonaceous liquids, the temperature of the
transportable product is maintained such that it does not exceed 40°C, and more preferably
such that it does not exceed 30°C for a long period of time. Even more preferably when the
liquid is a hydrocarbonaceous liquid, the temperature of the transportable product is
maintained between about 10-30°C. While maintaining the temperature to less than or equal
to 50°C as described above, it is also important that the temperature not vary significantly.
Accordingly, ﬁfef_erably the temperature is maintained such that it vaﬁes by less than 20°C
and more preferably, such that it varies by less than 10°C.

Althoﬁgh not as likely to dissolve in alcohol, v&;ater, or mixtures thereof, the wax
particles can dissolve mto héated alcohol, water, or alcohol/water mixtures. Accordingty,
when the liquid comprises > 50 weight % alcohol, =50 weight % water, and an ﬁlcohoi/water
mixture, it is important to maintain the tfansportaﬁle product at a temperature that does not
exceed 65°C and preferably does not exceed 50°C. While maintaining fhe temperature to less
than or equal to 65°C as described above, it is also important that the temperature not vary
significantly. Accordingly, preferably the temperature is maintained such that it variesby
less than 20°C and more preferably, such that it varies by less than 10°C, ‘

Ships used to transport the transportable product of the present invention ma};r require
some minor adaptations. For, example, wax particles may remain on the bottom of the vessel
once the transportable product has been pumped out. Such remaining wax particles can be
removed by recirculating liquid, including, for example, Fischer-Tropsch light hqmd
products (i.e., Fischer-Tropsch condensate), other hydrocarbonaceous liquids such as diesel
fuel, or water. Preferably, the liguid used to remove the residual wax ﬁgrticies shonld not
contaminate the product with sulfur, nitrogen, or other undesirable species. Most preferably,
Fischer-Tropsch light liquid products (i.e., Fischer-Tropsch condensate) recovered from the
transportable product can be used to assist in removing traces of the wax particles from the
bottom of the vessel. Also, to assist in evenly distributing the wax particles in the '

transportable product prior to and during pumping, some recirculation of the hquid to the
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bottom of the ship’s tanks, especially near the inlet of the main product purmp, may be
desired. '

Pumps used to transport siurres should not cause undue breakage of the particles as
breakage can lead to the formation of small particles and unstable fransportable producis.
Any number of pumps can be vsed provided that they do not cause such undue breakage.
Examples of suitable pumnps include Marcanaflo® Slurry Systems, cenirifugal puraps,
displacement pumps, and the like. In addition, a storage tank or ship that contains a
transportable product according to the present invention can be unloaded by pressurizing the
vessel with a gas and allowing the transportable product to discharge under the pressure
induced in the vessel. Transportation tanks can also be placed on top of hills or other
elevated locations, and the transportable product can be allowed to flow to the new location
by gravity.

In preferred methods, a wax is made from a hydrocarbonaceous asset at a remote site
and wax particles formed from this Wéx are transported to a developed site for conversion
into salable finished products. In tfrus 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
hydrocarbonaceous liquid. The paraffinic wax is formed into wax particles. The wax
particles are added to a liquid to provide a transportable product according to the present
invention. Preferably, at least a_po:tion of the liquid 1s alsb derived from the Fischer-Tropsch
process. The liquid may be a hydrocarbonacecus liquid or an alcohol formed from the first
hydrocarbonaceous product by a process selected from the group consisting of dehydration,
decarboxylation, adsorption, hydrotreating, hydrocracking, and combinations thereof. The
hquld may be water by—product from the Fischer-Tropsch process or water from the cooling
water. The wax particles are, added to the Tiquid to provide a transportable product according
to the pressnt invention comprising 90 to 20 weight % liquid and 10 to 80 weight % wax
partlcles The transportable product is shipped, while maintaining appropriate temperature
and shipping conditions to ensure the stability of the transportable product, to a developed
site. The transportable product is unloaded at the developed site and the transportable
product is converted into salable fimshed products. The transportation liquid may also be
separated and recovered for conversion into additional salable finished products.

In these processes, a portiqn: of the syngas may also be converied into meth_anol bya

methanol synthesis process and the methanol may be used to provide at least a portion of the
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liquid of the transportable product. In addition, the liquid of the transportable
hydrocarbonaceous product may cOmPpIIse a mixtire of liguids all of which are derived from
the Fischer-Tropsch process or from a Fischer-Tropsch process and a methanol synthesis
process. As such, these mixtures may comprise methanol, naphtha, water, or mixtures
thereof.

Separation
Upon receipt of the transportable product, the liquid and wax particles can be

separated by a number of methods including, for example, filiration using stmple screens,
centrifugation, and heating, melting, and distillation. Preferred methods include heating,
melting, and distillation.

Care must be taken When meltmg the transportable product Imtlally the transportable
product maintained at its iransportation temperature (e.g., ess than or equal to 50°C for
transportable produets comprising hydrocarbonaceous liguids 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
semi-solid or solid. Therefore, use of heated pipelines to transport the transportable product
is not preferred. In contrast, the pipelines should be maintained at temperatures appropriaie
for the transporiable procigct, as described herein, and such that the temperature of the
transportable ﬁroduct does not vary excessively, i.e., by less than 20°C and more preferably,
by less than 10°C. It may also be difficult to heat the transportable product as described
herein via exchanges and furnaces duoe to the problems of forming a congealed semi-solid or
solid mass. Therefore, the direct dlstﬂlatlon of the transportable product according to the
present imvention by methods, as described in, for example, U.S. Patent No. 6,294,076, may
encounter problems and is not preferred '

A preferred method of separating the wax particles and liquid of the transportable
product according to the present invention is iltustrated in Figure 1. This method melts the
wax particles such that molten wax may be recovered by injecting the transportable product

at its transportation temperature into molten wax. As illustrated, the transportable product is

injected in a vessel containing molten wax. When injected the transportable product s
maintained at its transportation temperature (e.g., less than or equal to 50°C, preferably 10-
30°C, for hydrocarbonaceous liquids and less than or equal to 50°C for alcohol and water).
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The molten wax in the vessel is maintained at 2 temperature greater than or equal to the
melting point of the wax particles-. Portions of the liquid of the transportable product may
volatilize, and the vaporized liquid can be recovered. Atleasta portion of the molten wax
can be removed from the vessel to provide wax for converting into finished salable products.
The vaporized liquid may also be condensed and converted or upgraded mto finished salable
products.

In embodiments where the h:ansportable product includes water, the water must be
separated from the wax particles. Water may be separated from the transportable product by
putting a screen over the waier takeoff leg of 2 conventional density or American Petrolenm
Tnstitute (API) separator, which vﬁll prevent the wax particles from being removed. Water is
typically separated from products by conventional density (or APT) separators. '

fn addition, the preferred method of separating the wax particles and liguid of the
transportable product, as illustrated in Figure 1, may be used when water is present in the
transportable product. When water is present, pressure and témperature iln the %ressel_ are
maintained such that the wax remains in a molten state and the water r_erﬁains at least partially
h’quid. It is important to maintain at least a portion of the water as a liquid rather than boil
ﬁm water, which can cause high heat loads and high vapor traffic. Vaporized liquid,
including some water vapor, 18 recovered. At leasta portion of the water in the liquid state 1s
then separated from the molten wax and recovered by a conventional liquid-Hiquid separatolr
equipped with an interface 1;\}31 control. At least a portion 6f the rﬁolten wax is recovered for
conversion or upgrading into finished salable producis.

Recovered wax can be used to produce diesel, jet fuel, lubricating base oils, blending
components thereof, and finished waxes and by known technologies. Recovered naphtha can
be used to produce gasoline, aromahos or olefins, the latter by naphtha cracking. Recovered
methanol, which may need to be punﬁed can be used in conventlonal methanol markets such
as Methyl Tertiary Butyl Ether or as a solvent, reagent, or fuel. Recovered methanol can also
be used to produce ethylene and propylene by reaction over a zeolite or phosphate contaimng
molecular sieve. Methods for producing these finished salable products from recovered wax,
recovered né.phthaj and recovered methanol are well known to those of skill in fhe art.

lustrative Embodiment

According to a preferred embodxment of the present invention, illustrated in Figure 2,
at a remote site, air (1) is separated in an Air Separation Unit (100) to form oxygen (2) and
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and eclf hesuth (not sibets) e Th unreacted syngas is recycled to the FlscheI—Tropsch unit
(300) and the reformer (200) {(not shown). The acidic condensate (9) is treated in a
Condensate Treater (500) by passage over alumina at condifions including liquid hourly
space velocity (LHSV) of 5 'hr_"l, pressure of 50 psig and temperature of 680°F to produce a
ireated condensate (11) that has an acid nurmber of less than 0.5 mg KOMH/g and a ﬂa's,h point
of greater than 60°F. The treated condensate (11}, liquid wax product (6), énd'cold n:_itro gen
(3) are passed to a Particle Formation Unit (600), wherein the liquid wax prodl’;ct (6)is
injected into the top of the unit (600} and allc.)wed to fall downwards through the colci
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 form a
transportable product (12). The transportable product (12) of the treated condensate and the
way, particles is removed and shipped to a developed site. The transportable product {12) has
a passing stability rating when measured at 20°C for 5 weeks. Heated nitrogen is removed
from the top of the vessel (not shown) and vented or sent.to flare.

Alternatively, the acidic water (8) may be treated in a water treatment unit (700) to

form treated water (13) that has a pH of greater than 6.5. The ireated water (13} is sént to the
Particie Formation Unit (600) in place of the freated condensate (11). Wéx particles are
formed as described above, and they are dropped into the treated water (13) to form a
transportable product (12) of treated water and wax particles.

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

intended to be non-limiting.
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Example 1

Fischer-Tropsch Acidic Distillates

From an economic standpoint, it is preferable to ship the wax particles using Fischer-
Tropsch light products (condensates and naphthas) as the liquid rather than water or
methanol. However, Fischer-Tropsch light products frequently contain oxygenates in the
form of alcohols and acids. These can result in neutralization numbers greater than 0.5 mg
KOH/g and ﬁotentially poor corrosion. These alcohols and acids were removed by
dehydration and decarboxylation in the following experiments.

Two acidic distillates prepared by the Fischer-Tropsch process were obtained. The
first (Feedstock A) was prepared by use of a iron catalyst. The second (Feedstock B) was
prepared by use of a cobalt catalyst. The Fischer-Tropsch process used to prepare both feeds
was operated in the slurry phase. Properties of the two feeds are shown below in Table IV to
follow, 7 5 _

Feedstock A contains significant amounts of dissolved iron and is also olefinic. It has
a significantly poorer corrosion rating. ,.

For purposes of this invention, Feedstock B is preferair;le. It contains fewer
oxygenates, has a lower acid content, and is less corrosiwe.. Thus it is preferable to prepare
olefinic distillate for use in blended fuels from cobalt catalysts rather than iroﬁ catalysts.

A modified version of ASTM D6550 (Standard Test Method for the Determination of
the Olefin Content of Gasolines by Supercriticalt Fluid Chromatography - SFC) .Was used to
determine the group types in the feedstocks and products. The modified method is to
quantify the total amount of safurates, aromatics, oxygenates and olefins by makjng a 3-point
calibration standard. Calibration standard solutions were prepared using the following
compounds: undecane, toluene, n-octanol and dodecene. External standard method was used
for quantification and the detection limit for aromatics and oxygenates 15 ‘0.1% W’t and for
olefins is 1.0% wt. Please refer to ASTM D6550 for instrument conditions.

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

column contained high surface area silica particles loaded with silver ions.
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Two switching valves were used to direct the different classes of components through
the chromatographic system to the detector. In a forward-flow mode, saturates (normal and
branched alkanes and cyclic alkanes) pass through both columns to the detector, while the
olefins are trapped on the silver-loaded column and the aromatics and oxygenates are retained
on the silica columm. Aromatic compounds and oxygenates were subsequently eluted from
the sifica colurmn to the detector in a back flush mode. Finally, the olefins were back flushed
from the silver-loaded column to the detector.

A flame ionization detector (FID) was used for quantification. Calibration was based
on the area of the chromatographic signal of saturates, aromatics, oxygenates and olefins,
relative to standard reference materials, which contain a known mass. % of total saturates,
aromatics, oxygenates and olefins as corrected for density. The total of all analyses was
within 3% of 100% and normalized to 100% for convenience. _

The weight % olefins can also be calculated from the bromine number and the

average molecular weight by use of the following formula:
Wit% Olefins = (Bromine No.)(Average Molecular Weight)/159.8.

It is preferable to measure the average molecular weight directly by appropriate
methods, but it can also be estimaied by correlations using the API gravity and mid-boiling
point as descﬁbed in "Prediction of Molecular Weight of Petroleum Fractions"
A.G.Goossens, TEC Res. 1996, 35, p.985-988. '

Preferably the olefins and other components are measured by the modified SFC
method as described above.

A GCMS analysis of the feedstocks determined that the satumtes were almost
exclusively n-paraffins, and the oxygenates were predominantly primary alcohols, and the
olefins were predominantly primary linear olefins (alpha olefins).

Example 2 )
Dehydration and Decarboxylation catalysts

Commercial Silica Alumina and Alumina extrudates were evaluated for dehydration
and decarboxylation of the Acidic Naphthas from Example 1. Properties of the extrudates are

shown below in Table IIL
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Table ITT
Extrudate ' Silica Alumina Alumina’
Method of manufacture 89Y% silica alumina ; Alumina extrudate
powder bound with
11% alumina
Particle Density, gm/cm” 0.959 1.0445
Skeletal Density, gm/cm’ 2.837 '
BET Surface area, m*/g 416 217
Geometric Average pore size, Angsiroms 54 101
Macropore volume, cc/g (1000+ Angstroms) 0.1420 0.0032
Total pore volume, cc/g 0.636 0.669
Example 3

Dehydration and Decarboxylation over Silica Alumina

The dehydration experiments were perforﬁled in one mch downﬁow reactors without
added gas or Hquid recycle. The catalyst volume was 120 cc.

The Fe-based condensate (Feed A) was treated with he commeféiai silica ahimina.
This catalyst was tested at 50'psig and temperatures of 480°F, 580°F, and 680°F Vﬁth the
LHSV at 1 hr! and 3 hrl. AtaLESV of 1 hr’, the total olefin content was 69-70% at all
three temperatures, which indicated fuil conversion of the oxjrgenatesﬂ 'At 680°F some
cracking was observed by the light product yields: total C4- was 1.2% énd C5-290°F was
25% (vs. 20% in the feedstock). AtaLHSV of3 ht™! and 480°F and 580°F, the total olefins
were lower at 53-55%. High dehydration activity was obtained at 680°F and a LHSV of3
hr! with total olefin content of 69%. GCMS data indicated that signiﬂcént amount of 1~
olefin was converted to internal or branched olefins. The total olefins at 480°F was 69%
initially but was 55% near the end of the test (~960 hours on stream). Significant amount of
cérbon was observed on the catalyst after unloading the catalyst. The catalyst apparently
fouled.

-35 -



10

15

0.3 0.4 Aefins 55.7 622 23.7 30.9 Oxygenates 9.6 1.2
8.6 0.7 Acid Test Total Acid, ng KOFTig 3.17 2.33
0.86 0.39 Cu Strip Corrosion Rat i ng
WO 2006/036683 PCT/US2005/033780
Table IV
Dehydration Bromine method GC-MS Data
Si-Al catalyst
Temp, | LHSV, | Bromine# | %Olefin | Aipha-olefins/
°F r? Total olefins
Sample A 50.6 51.6 90%
Product D 680 3 71.7 70.3 5%
680 1 72.2 70.5 6%

The detailed analysis of the product (D) from the test at a LHSV of 3 hr! and 680°F is
shown below in Table V1. 84% of the oxygen was removed, the corrosion rating was
improved, and iron was reduced to below the Jevel of detection. The acidity of the naphtha
was reduced by 25%. The oxygenates were converted to olefins as shown by the increase in

olefin content and the decrease m oxygenate content.

Exampie 4

Dehydration and Decarboxylation over Alumina

The Co-based cold condensate (Feedsiock B) was also ireated as it Exa.mpie 2, but
with the alun:una catalyst. Temperatures from 480°F to 730°F and LHSV values from 1 hi” 1
to 5 br' were explored. At hlgh temperature and a LISV of 1 hr, GCMS data indicated
that the double bond isomerization was significant (reduced alpha-olefin content). Ata
LHSV of 5 hr'! and 580°F, dehydration conversion was signiﬁg.anﬂy lov;f_er, an& the majority
of the olefins were primary lincar olefins. This test ran 2000 hours with no indication of
fou}iﬁg.
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2c 2a Ilb I'b Sulfur, ppmw <1 n/a <1 <1 N trogen m
0.56 n/a 1.76 1.29 ASTM D2887 Si nul at ed oo PP
Distillation by % F 0.5 86 102 76 91 10 237 214
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Table V

Dehydration SFC Bromine method GC-

alumina method MS

catalyst Data

Sample ID | Temp, | LHSV, | Oxygenates, Bromine# | %Olefin | Alpha- | Ca. Total

3 hrt %wt olefins/ | Gas | Acid

Total | Yields, | No.
olefins | Wi%

Feed B: 8.5 204 242 94% 0.86

Bi 480 1 7.4 213 25.2 92% 0.32

B2 580 1 0.9 275 31.8 85% <{.5

B3 580 1 0.8 28.2 33.1 91% (.34 0.6

B4 580 1 0.9 27.1 31.1 93% 0.36

B5 580 2 1.3 27.1 31.3 86% < 0.5

B6 580 3 2.1 26.5 30.6 86% <05 048

B7 630 1 0.6 27.9 32.2 78% 0.46 0.32

B8 630 2z 0.8 28.1 1324 1% 0.38

| B9 630 3 0.8 294 33.9 86% 0.24 .63

B10 630 4 1.0 287 33.1 87% 020 ,

B1i 630 3 1.1 27.1 31.1 83% 0.18 0.67

Bi2 680 1 <01 31.1 35.6 4% 0.51 0.06

B13 680 2 0.3 26.7 30.8 30% 0.40 0.18

Bi4 680 3 0.5 26.5 30.6 1% 0.33

Bi3 680 3 0.6 26.9 31.1 78% <{.5

Bi6 680 4 0.6 27.6 32.0 T6% <Q.5

B17 630 4 0.6 29.1 333 73% 020

Product C 680 5 0.7 28.1 32.3 - 78% 0.18 0.39

C1 680 |5 07 . 278 31.9 79% | <05

C2 730 3 0.1 318 36.1 | T%. 0.33 0.12

These resulis show that it is possible to eliminate all the oxygenates from the sample
and convert them o olefins. At high oxygenate removal Ievels, a significant portion of the
alpha olefins are isomerized to internal olefins, but this does not decrease their value as a
distillate fuzel or a distillate fuel blend component. ' .

Product (C) was prepared from operation at a LESV of 5 hr! and 680°F. Detalled
properties are shown below in Table VL 87% of the oxygen is removed, the acidity was
reduced by 55%, and the trace of iron in the sample was removed. The acidity of the final
material was below 0.5 mg KOH/g, the typical maximum for petroleum crudes. The
6xygenaies were converted fo olefins as shown by the incfcase in olefin content which

approximately matched the decrease m oxygenate confent,
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247 30 301 303 339 338 50 373 356 415 414 70 417 417
495 486 90 484 485 569 572 95 517 518 596 599 99.5

Metal elements below ICP limit of detection in all samples:

Al B, Ba, Ca, Cr, Cu, K, Mg, Mo, Na, N1, P, Pb, S, Si, 5o, Ti, V.
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Table VI

Experiment Ne. - 1 2 1 3

Feed/Prodact ID Fe Cond. A | ProductD | Co Cond. B | Product C

Process conditions

Catalyst None SiAl None Alumina

LHSV, hr'! - 3 - 5

Temperature, °F - | 680 - 680

Pressure, psig - 50 - 50

-1 Run hours “ 582-678 - 1026-1122

APIL 56.5 58.1 56.6 57.9

Calculated Mol Weight 160 146 170 170

Bromine No. 50.6 71.7 21 27.6

Average molecular weight | 163 157 183 184

Wit % Olefin 51.6 70.3 24 32

(calc. from Br; No.)

K¥ Water, ppm wt 494 58 530 57

Oxygen by NAA, wit% 1.61 0.26 0.95 0.12

SEC Analysis, Wt% ' )

* Saturates 33.5 35.1 67.4 68.0
Aromatics 1.2 1.5 0.3 - 04
Olefins 557 62.2 23.7 30.9
Oxygenates 9.6 1.2 8.6 0.7

Acid Test
Total Acid, mg KOH/g | 3.17 2.33 0.86 (.39

Cu Strip Corrosion '

Rating 2c 2a 1b 1b
Sulfur, ppm wt <1 n/a <1 <1
Nitrogen, ppri 0.56 n/a 1.76 1.29
ASTM D2887 Simulated -

Distillation by wt%, °F
0.5 86 102 76 g1

10 237 214 243 247
30 301 303 339 338
50 . 373 356 415 414
70 417 417 495 486
90 484 485 569 1572
95 517 518 596 599
99.5 639 622 662 666

Metals by ICP, ppm ‘

Fe 44,960 0.980 2.020 <{.610

Zn 2.610 <0.380 < 0.360 <0.350
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622 662 666 Metals by ICP, ppm Fe 94.960 0.980
2.020 <0.610 Zn 2.610 <0.380 <0.360 <0.350 Metal
2:engnts below ICP limt of detection in all sanples:
Ba, Ca, C, Cu, K, My, Mo, Na, N, o
W(’gf:“"’éﬁ% Ti, V. WD 2906/ 036683PCT1US2005/ 0 vosibss7m0
anple 5 Adsorption of Oxygenates Tr ace
| evel s of oxygenates noLﬁﬁéﬁgﬁbd by the high
tenperature treatng gimved by adsorption
usi ng sodi um X zeol'l ?conner0|a 13X si eve from EM
Sci ence, Type 13X, 8- 12 Mesh Beads, Part Nunber

E ety A A s
remoREH DiRos hith slieX zl@blﬁtd (mdnélmabmtasx&l frrgn ENBSdimce,

con ensate Feed B) over t a LHSV of 5 hfl,
Typeal@0F 8-137de %éﬁsgt’mﬁ%n?eéé’gggggﬂl re adsor ption

St a%‘?orgﬁgré%% vgafs '35&5’:@@ butQh a bf-RwAfxcandd axy. gEmafesd for the

cont ent Process conditions for
adsotpiien atudies pes predvesd @y pmsmﬂhﬁp@@ ggmlp@gater(g% B) over alumina at a

wsﬁfeﬁggﬁﬁt%bgf{ ﬁrg@ ?O 2k FBY Ala B ﬁlerﬁ'déorpho-ﬁhs@mﬁ’éémg Bal %umbcr of

Bite products was nonitored by the
0.47 efrCotipthacconidne bpSBCLHO.6UN experi ment was continued

untll br eakt hr def | ed as. t
i e A s R e R
a LI—EQ)C(W 0. €8 'atThal@{enate content of the treated products was monitored by the SFC
method. The adsorption experiment was contimued until breakthrough defined as the

appearance of an oxygenate content of 0.1% or higher. The breakthrough occurred at when
the sieve had adsorbed an equivalent amount of 14 wt%% based on the feed amj p_rodﬁct
oxygenates. The product after treatment showed 0.05 wt’ oxygen by neutron acﬁvation,
< (.1 ppm nitrogen, and total acid number of 0.09.
_ The adsorbent could be regenerated by known methods: oxidative combustmn
calcinations in inert atmosphere, Watsr washing, and the like, and in combinations.
These results demonstrate that adsorptioﬁ processes can also be used for oxygenate

removal. They can be used as such, or combined with dehydration.

Example 6
Preparation of Wax Parficles

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

using the calibrated eye piece of the microscope. Asa preferred embodiment, all particles
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15 the sieve had adsorbed an equival ent anount of 14
wt % based on the feed and product oxygenates. The
product after treatment showed 0.05 wt % oxygen by
neutron_ activation, < 0.1 ppm nitrogen,

WO&E‘?“@?’Wﬁ%er of 0.009. The adsor bent cgpu:} 3 %l)f]S[OSS’!SO
regenerated by known methods: oxXi datlve cqonbusti on,

that ¢4 el PREF GhES THETIFOPT SeRp R TS RROEPS WBhiFEEera e
partlfBSinlthd®s 103NGndsh c£OLR. Ntk RN ) e @OTRS e (< 0.4 mm)

enonstrate adsor ption processes can al so
maobphmcabmw@m&éowaym mproan@&y 1Gant e ragiels asthg éh8 mesh
cQ rrbl e
e GBI SR PO AT g REEPR P v
greatt then Bn Thert mpehilsd 4 yery aﬁampermmgagﬁpdrmieﬂnmen@i 61o 8

series of different 0 rti.cl
mesh e ARG %?lesa{ﬁf APERREY AEF plfie EniBaiment, e
pmale@ﬁﬁ@dm Eétcb?ﬁé‘a? td\@é(sgﬁxeﬁ@y%e@m%p}ﬁﬁdaiwwﬁeﬁﬁ)ﬁlaﬁ Bb 0@t the

the wax parficles into three sjze ranges; Qﬂemajorto

remaiigngparficies werp shemgyl, or e %ah@éhaaﬁewl?efﬁﬁh%ﬁ%o
mmcq@(zs vﬁg ¢hsS Rk 5 St Bifad %Qm@%?ﬁle 3% 50 APl 4480 Ry
tainl'ess steel s scr eens conformng to ASTM El |
S p?éha feinoatliod particiee thahdid met aphear ta brespberiaal of ssgti-wplcgical was
for r
donégtﬂ & goe %ﬁgﬁgﬁf‘n?mr &nht gsfotﬁ g‘%rlg a &glgﬁmv\%g g%e]% %gr? Zb u n% g%e o
trangpoftitls podai etabilibe Tids teholbd p@oczélrwasadrmabmdcmd iy ﬁieragsessment

the calibrated e) I ece of the m crosgcope.
of thg P PRSP L Y5 AT TR o B 8'5%4%% S U0 oLz in Commnrcal
samelB06/ 036683PCT/ US2005/ 033780 that did not appear to
e spherical or seni-spherical were renmoved usjng
t wewpettiss of theupitgetad diissher Fopssa W2 afeshopn Wegwler‘éﬂge
(0.7 ima to 0.4 m and <40 nesh range (< 0 4 M)
were very spherical in shape. However, approximtely
1% of the particles in tAebleVb 8 nmesh size (3.4 nun
to 2.4 M) a I rati o of
t he maj or to"jlf’lf:ng %rﬁgsacgﬁ tregtegg%&l _\1?02, %Wgﬁ 3. There -
were also a very small percentage of particles in the
screened 6 to-8-mesh—sizerange-that—were—epnposed of
two fused p.iﬁﬁﬁﬂ%#As_a_px@f_eLL@dvyémﬁ@di—mnt t he
particles thafPl@iat appear to_bedSdherical or
seni - spher i cHitrogererpmenoved, so thaf-3¥he refai ni ng
particl es wePeysphetical or seni - sphéfical in shape,
wher e t he r abDistillafiort byeDZRR)7 OTF byowthd por axi s was | ess
than 3. Thejavwer/apetesi ze of the 6-B4resiviparticles is
2.9 mMm idheokempoval of parti Cees/ t3at | di d not
appear to be& 3gRgEj cal or sem -sphegjgLal was done to
provi de eXpeT |7Ut?%%o/sanpl es for U>§2é/”1{13?,[ erm ni ng

the i npact of Ledestze om trangPRr@ie product
stability. ] |||9§?:9‘§$6a| rocedure w%ﬁ /nu? be done in
the assessmbatZor e-—percentage—of-Wx—particl es

that pass through a gi ven mesh size in commerci al

sanpl es. 15Properties of gihgpisint r eat ed
Fi scher-Tropsch wax are shown in Table VII. Table VII

Propert i esTest PW@%@E&&&W&VW%@@WW@ operty
Value API Gavity 40.3 N trogen, ppm7.38 ~Oxygen,
wt %

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

wax particles in hquids are preformed by the following method:

S A0 -



10

15

20

0.60 Distillation by D2887, F by w% 0.5/ 5 w%
427 | 573 10 / 30 wt% 625 / 736 50 vvt% 825 70 / 90
Wt % 926 / 1061 95 / 99 wt % 1124 / 1221 99.5 w % 1245

20 Exanple 7 Test procedure for Stability of Wax
WOpRHsBesEes i n Li qui ds Stability TIE U gprssTSY

particles of 6-8 nmesh and snmaller, tests of stability
of solutions of 25 wax particles in liquids are

prﬁf or nﬁ&e?&i‘b&@%ﬂ&ﬂt lo?ﬁﬁlﬂcg waBid2evia an cye dropper to the prescribed

amount of the particles in an 8 dram Pyrex vial obtained from Fisher Scientific (25 mm OD x
95 mm height, Catalog No 03-338), Carc was taken not to vigorously move or shake the vial
in any way that may cause motion of the liquid through and around the wax spheres.

2. The vial containing the transportable product was stored for 5 weeks at a
prescribed temperature. During tl:us time the vial was not moved.

3. Rating the stability of the mixture by inverting the vial and observing whether
the particles drop to the bottom of the vial.

“Prescribed” refers to representative of the conditions of transport within the ranges as
set forth herein. The prescribed amount of particles is the amount that will be transported and
can range between 10 and 80%. In the experiments described next 50% is used which
represents 2 tyi)ical mammum concentration. The temperature for the experiment can be
varied, but 20°C is the prescribed temperatore as it reflects the typical températures daring
ocean voyages.

Satisfactory stability is obtained when the particles dropped within 3 seconds to the
botiom, or when the majority of the particies 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. -

Table VHI
Rating | Number | Preference | Description
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 afier 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 particies drop ic the bottom within 5
seconds as a partially dispersed clump containing at least
10 pariicles after 1 tap. '

Pass |5 Broad 90% or more of the particles drop to the botiom 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 pariicle.

Fail 6 Less than 90% of the particles drop to the bottom after 5
taps or drops io the bottom as a single mass.

- 4] -




10

15

20

25

30

WD 2006/ 036683PCT/ US2005/ 033780 1. A prescribed
anount of |iquid was added via an eye dropper to the
prescri bed amount of the particles in an 8 dram Pyrex
vial obtained from Fisher Scientific (25

WOMeHEeSht | Catal og No 03-338). Care was taféﬁ%{"}%?%sm
vi gorously nove or shake the vial in any way that nmay
cause notion of the liquid through and around t he wax

SRS esppciout Mo Bl DT BhOR J B yit o e sizeofthe

5 weeks at a
avera%%?&&&lebf%@ (FRAREFeRA tnak @artiCles, |1mrgert§ass veskeieshoplsl hei ugpd, akthe

noved tin he
stiopf e GREPCE of ROAPEEHE S A P roBeup vy R gpes of 7
the particles drop to the bottomof the vial. 10
"Prescribed" refers to representative of the
condi tions of transport Exapmiced t he ranges as set
forth her T MOk i fCopaddshie| €s i s
t he armun? agﬁlg{ F)F\&EEP?@S%SS%OHE% and can range
bet ween 10 and 80% In the experinments descri bed next

coktish e P Imac T R PA PR AR PR ) PifRaded o e

experi ment can
oranf&®f hax padtitRelin theib t&@ﬁeﬂﬁrah@:anpn @sicani Byex Nmim'éﬁeaﬁtldrx@as then

allo\gqsg,tlgt@@gg ;tl zeog(tj ?‘ort§2‘§q: éf %L&?{l g{)];gb%iqia W?SSME efl ng&& &A% and

U

aﬁemf%?l Er??em% b the bf‘o%m@kr SBRREH: WeldINTBe ﬁxﬁﬁ@ﬁds?. t Dhd Bignid naphitha

when“the mpjority ofthe 0
was bhly Sbéﬁbfmmdmthuﬂ indisatinga0 4 yraall qopmp %ﬁﬁgfsé"lf'%dem‘% the
it ! 5B Pishick IWeE/ tetdiensat
GOH%FP% o?n&sa el ght o%éetg(?%esgcs)&Tgbs er-t\}ilﬂ‘lﬁ)lS Ratin o

tranMﬁblﬁE pfodedtercaticemBigumippble Gor aPleas 5 weRlssid S‘iﬁ‘ﬁ‘é‘f""é&?"@d The
t he artl cles.dro
e s S PR e
stanBBg %I%l es %erm b€ mechefra%se eekuﬁmmmﬁsm thaiof i:rzms,@rtable product
articles drop to. the bott I n ond
acodrfieg i ﬁheweﬁ@ff RPREn ORBFIER YU 4 BB NG oTen is 2
mgxﬁﬁc%&?z por nore of the particles drop W|th|n 5

secon to t e bottomas a partially dlspersed cl unp
containing at |east 10 particles.

Exampie 9

Comparative Example

Stability of 24-40 Mesh Particles i Low Acid Condensate

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

size.
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Pass 4 Preferred 90% or nore of the particles drop to
the bottomwithin 5 seconds as a partially dispersed
clunp containing at least 10 paiticles after 1 tap.
Pass 5 Broad 90% or nore of the particles df t h
WORMRG93¢M%Hi t hin 5 seconds fol l owing a series 6f 2&5}03‘%80
taps as free-flow ng individual particles or as a
partial ly di spersed cl uBpaesad@ini ng at | east 10

particle. Fail f. the particles drop
to the botton1afterq§§¥%ps Sggé&gﬁs to the bottom as
a singl e Swskty of VWA0 2086 /PEBEES JPLTE WSROOHEOBAR30

For 6-8 nmesh particles, the ratio of the interna

di aneter of the vial to the size of the average

Patirks b8%is bSlod acliQonliige (pro@uct PEFahPle® was aﬂmrto 3 grams of
gl ass vessels shoul d be used, but the ratjo of

th
the <t0mesheize 5T war@atioles & an § dapevial 3ad thn t@ﬁ@l&b%}meéﬁ% stand at
%@Pgh@eﬂ' ‘Qﬂ%ﬁ%é&% 8 Sohs Aendd upéldg)&@ﬁﬂ laﬁ‘d Ster 5 light taps, the

ilrty o Particles i'n Low Acid
prod@o naeiiset elidEriows ﬂgersaais e rating Wagw bt 6 Conbend aapktha between

uct of e f
the R 5t pY aS RO e Tineh T YR bl b i Bl SRl
dissdRyHdeto heddondetste e Immeaumoal It b gened Thia mehiertal 2Q.E1 not

for 5 weeks oi nt the vial. was turne .
be 6%6&?6‘5?%‘%%%@&?&3?5 eﬂl fampig &P%Fﬁfesﬁ%%@%#ﬂt‘“ﬁ é’g‘m particle
size.product slid down the vial. The rating was 2. The

iquid naphtha was only slightly cloudy, thus
indicating only a snall anount of wax had di ssol ved

into the condensate. E%__ﬁgq@strates that a 6 to 8

nmesh size Fischer-TropscC ax/ condensate 15

transportabl e produchmpmH@WwExmm@b punpabl e for at

| east 5 ks ,i.f, .St Qr t U 0 e

or oduct S 5k SoGeRtidisaf thw AQFChARRBRRE TR

punpi ng after it has been standing for a Iong perlod
of time. These results

t r RS SFAEISF 1610y aﬂé@fgge%?f’dé’ﬁ‘&a tgof?%é%%ﬁé‘%%’ﬁ% added to 3 grams

ofsﬂheﬂéﬂwa%aﬁ%éﬁltﬁé 6% Do Ko pEK aﬁamrd@@vﬁhlmeﬂalmm
Is a significant g&rovenent 20 Exanp

allogeshipstand pia0°Etarfpveskst ABFT qqoy%iw rzama%nmweﬁa? Vi Faytumed
ups1h@d<§’91%ﬂ%fagtg% %g?ﬂg:? ac%?px%ﬁ cigﬁo@ BficAowh M Asl ei‘“he rating was

condensa 5) was added to
a fait anbuoto the hlgher temperature, the Flscher—Tropsch wax particles had completely

dissolved into the naphtha to form a white solid. This material could not be easily pumped
without heating. This example illustrates the importance of avoiding excessive temperatures

during storage and shipment.

Example 12
Stability of 6-8 Mesh Particles in Methanol

Ten grams of methanol was added to 10 grams of 6-8 mesh size Fischer-Tropsch wax
particles in an § dram vial, and allowed to stand for 7 weeks at 20°C. At which point in time
the vial was turned upside &own, and the transportable product immediﬁtely slid dowﬁ the
vial, thus demonstrating that this transportable product would remain pumpable. The rating
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24 to 40 mesh size FT wax particles in an 8 dram
vial, and then the vial allowed to stand at 20C for 5
weeks. At which point the vial was turned upside domm
and after 5 |light taps, the product would not s|.i
WOR80P36482 vial . The rating was a fail -6. Th® /pﬁ%$,3ym0
napht ha between the particles was now a white solid.
was DUBhi$ Bxaxmie éhlaﬂrdltemp fripdriancsj of éhe qeawosiiemolils inyd 20
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whi ch point the vial was turned upside down and after
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vial. The rating was a &%gﬁﬁ@éﬂ The i quid napht ha

bet ween tShdilpabt 66l Meshwagicivsin SMethhndléVstet Mixhu®ue t o

the small particle size, too much wax had 10

di ssolved into the condensate over the 5 week peri-od.
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punped w t hout heating. This exanple |IIustr£¥ % E
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erature the vial was tufned id own, an
LI Al S T ST R s e ERE
pm\hmhtﬂdt e rahBforfaflel pR&iuPGn Be E@hped-in B vedstiQichi@ndde handle liquids

er tenperature, the Fischer-Tropsch wax particles
suclhadnfﬂhfmpl‘Etﬂelayloéiﬁs@mﬂﬁéﬂp?lﬁﬂésstm@ ﬁ?a%ht ha to. forma

white solid. This material could not be eaS|Iy punped
wi t hout heating. This exanpliillustrates the"
i nportance of av0|d|ng efocapdd e t enper at ures. 25
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met hanol was added to 10 grans of 6-8 nesh size

Fi scher-Tropsch wax. artlcle in an 8 ‘
| Tibnetple Sommromgs v aneen it mpes St Gl o pf{ o

' coo}ela i 15k & \é’éuﬁ‘! m&%%w&ﬁﬁbﬁ&r giexMindatind gt some of the
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Fistieh m‘sopelcémmhadatssnlged e the hpated Rk BpeR Goplegy die wax had

pre<§ %dg,lg %%@%ﬁ&%%%&;g@%%%%s}ﬁ? r(]ilms:vn,Ex gentle tap was required

to dididdss tfeaBRldsh&@he mmgtmn e Thif egdeple dwrp@smhemu uﬁpqzmce of .
Fiquid, As |IIustr

ik
el 4 PSR Op B EEEPBRA SRR 20 b glphpg ansportaic

proft R Bt he-ASBEYS SPlce ~product conpared to
transportabl e products conprising hydrocarbonaceous
l'iquid. Methanol, water and m xtures thereof should
form stabl e transportable products even 5 when the
particle size is very small. For these |iquids, the
particle size should be < 25% t hrough 140 nesh,
preferably < 10%through 14@4pesh, nore preferably <
10% t hrough 8 nesh, and even nore preferably, < 10%
t hrough 7 nesh.
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Exanple 13 10Stability of 6-8 Mesh Particles in

Met hanol -Water M xture Eight granms of mnethanol and

two gans of water were added to 10 grans of 6-8 nesh

si ze Fischer-Tropsch wax particles in an 8
WOZ/EP4EBwed to stand for 7 weeks at 20C. Atf %ﬁ%ﬂdf’%“”s“

poi nt the vial was turned upside down, and the

transportabl e product 1Bximpiedbately slid down the
vial, gh Loy St ARTRA {BRLE.

produé%méﬁﬁp g?@%%ﬁ% %352?£ﬂ&#¥é rating was 1. This

exanple illustrates the i mportance of the conp03|t|on

of the 1jquid_and . th rticle s
hinaplevkerbE s OF s Balit T et 3 S0 Lo e
cool&ir t@ @@dﬁ?feﬁ@gnahﬁé‘ OintcBiSast fRxabRiPI3eihe ﬁ]%ﬂiaﬁowtﬁater mixture was still
hydr ocar bonaceous |iquids provided that the

cleart mdrvelpsotheanplevas toaedepsidesions g iFppRaably Ppdpeldgppediately slid
lll:gaa 12 R SRS RG] -wiet RiBures

mnmgﬁbgggegﬁpg? %Jp0|ntg%£%) t han 60C. Exanpl e ?ﬁe
may St atifdriet pvafmBhdoMs Ste tRasporieble graductia be gxpasedigrigpmperature
b gé&f sanmpl e from Exanpl e 11 was placed in an oven at
abovg or 1 day, and then cooled to roomtenperature,.

The nmet hanol was no | onger clear, indicating that

sone of the Fisher Tropsch had di ssolved into the

heat ed met hanol, and upgg@gégﬁ?ng, t he wax had

pr eci rg;l phélog @Va&l#artﬁﬁe s©k bh BBilinV¥RTbnt fRate Vadx Masures

turn upside down, a gentle tap was required to

di sl odge the partlcles The rating was 2. This

exg L& oq lﬁ% ﬁcl:t?w 51%@ @6t Ant-30ed VBB lontl JTow

the enpe ure o e tra rtab]e product so ‘that
amdaommnnm@fddw»fﬁmnslpdo aab? eraps otiihe FTiverxparticlrs g a8 dram

vin 14 G oy  Smd 8 A R B B AR ARy et o

(hmﬁ@&ﬂ@mﬁ&nMéWer M xture. The sanple froanxaane 12
was placed in an oven at 50C for 1 day, and then 5
cooled to roomtenperature. In contrast to Exanple
13, the methanol /water mpghieme was still clear, and
when the vial was turned upsi de down the
transportable product |nned|ately slid down the via

The I AN e e e 1 > CxP| RafiI e S AleR of P

net hang ] 'S ey preTerTed over
met har*é Tﬁlﬁ‘ht(?‘§{ 3'4” E%: t-abi .,fpl uuut..t WI | —be exprosed

Rﬂf‘ 1 of

to a tekerhlaliCapiilsoc—ib ocampl-o26—tmact

M xt ur 8s3 W% 39-#B mest iqq‘%ﬁ"?ﬁ}hdahl e products were
prepared that contained three grans of [ ow 15 acid’

%%\7\958 a%g’f é%gd%gﬁzﬁg thoaft st@@l@ Eﬂtﬁreé E}f %%019&%6 ok bteq)? é)ared

dramvi a he vi al al
proﬁl@ed&hﬁl‘ﬂ}% @iouﬂﬂ@ ﬁ]:@rpa&ol\ﬁ éksot axasgivee (The Yt @@Bmemtns iohpertant.

stability te s, descri bed n Tab
b gl PRS0 D5 0 AL LAY P P B A TERRBAE DB ol o387
medBeD ab@ 1 nliftud WasBHbieZat 20°C for 5 weeks. Addmonal 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 fo 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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7-8 nmesh (2.4 to 28 mm 4 8-14 nesh (1 4 to 2.4 mm
6 failure 8.3 wt % 30-48 nesh in 6-7 nmesh 5
These results denonstrate that stable m xtures of wax
i n condensate can be prepared provided that_th
WOLIRE0%Hf fine particles is not excessive. Pﬁ;él?ng()ﬂess?so
experinment is inportant. In the |ast experinent, 8.3
w % of fine wax with a nesh size of 30-48 was added
to a 6-7 25 mesh wax ang, 4 xture was stable at
20C for 5 weeks. Additi e material woul d not
| i kelnypapt sTdliQed Moidcahk Vaghx buTemnspacele draykt/Stabihey
limt of the wax size for a transportabl e product
conpri sing condensate as the liquid, can be

5 esitaPlih3heth28Soil EEsivEdBRn FiscBabpst O whd wate prépared. These
material smaller than 8 nesh er abl

han (1.2 mm, pre
lubridanshnst pikrarowonsgafiinic s o wohctREars snielm OQF“]F%%rﬁ shown
belo pesh (2.8 mm. WD 2006/ 036683PCT/ US2005/ 033780
vﬁxan‘pl e 17 Inpact of Liquid Ml ecular Wight on
Transportabl e Product Stability 5Two | ubricant base
oils derived from Fi scherrél;lié%psch wax were prepared.
These |ubricant base oifsS are isoparaffinic with

10 very | ow herepaticood KshteTiopsdBridpised Bas Gilse shown
ble X 10Prgperties—ofFi-selher—Frepseh
Dor {FEtReBice Lo Py bper Ly Base. CPPROBALUHOEE 1o
G ayiAPYGravlig. 3 40,1 Viscosity at 48€ 30 g538b 23
Vi s¢0Bschsitvat 40°80C 6. 260 30.85 32.23
Viscosity at 100°C 6.260 6.3620
VI _ 158 153
Molecular Weight 520 518
Pour Pomt, °C -12 -23
Simulaied Distillation, D-2887, Wt% by °F
C 0575 832 /853 | 828/847
10/30 863 / 892 856/ 881
50 915 905
76/ 90 938 /967 | 931./962
95/99.5 979/ 1006 | 972/ 988

Transporiable prc;ducts We-re prepared consisting of 3 grams of lubricant base oil and
3 grams of wax particles prepared from Experiment 6. These transportable products were
evaluated in the transportable product stability test at 5 weeks at 20°C. Results are shown in
15 Table XL 7 | :

Table X1
- Transportable Product Stability for Wax Particles in Lubricant Base Oil |

Wax Particie Size Base Qil A | Base OilB

6-7mesh (2.8t034mm) |35 4
8-14 mesh (1.4t0 2.4 mm) | 6 - 16

20 .
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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6.3620 VT 158 153 Mol ecul ar Wi ght 520 518 Pour
Point, C -12 -23 Sinulated Distillation, D 2887, W%
by F 0.5/ 5 832/ 853 828 / 847 10 / 30 863 / 892

856 / 881 50 915 905 70 / 90 938 / 967 931 9
WOgg0e3e8y | 1006 972 / 988 etz

molecular wei ghtl hydrocarbonaceous liquids to form the transportable product. Accordingly,
preferably the molecular weight of a hydrocarbonaceous liguid should be < 600, more
preferably < 300, and even more preferably between 100 and 200.

Example 18
Stability of Small Mesh Size Wax Particles in Methanol

A sample of 30 to 40 mesh size Fischer-Tropsch wax particles were prepared
according to the procedure described in Example 6. One gram of methanol was added to 1
gram of 30 to 40 mesh size Fischer-Tropsch wax particles in an 4 dram vial, and allowed to
stand for 5 weeks at 20°C. At which point in time, the vial was turned upside down, and the
transportable product immediately stid down the vial, thus demonstfating that this '
transportable product would i'einain pumpable. The rating was 1. This example
demonstrates that significantly smaller mesh size wax particleé -can be used in forming a
transportable products that is stable when methanot is nsed 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 clamms.
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Transportabl e préducts were prepared consisting of 3
~granms of lubricant base oil and 3 grans of -wax
particles prepared from Experinment 6. These
WEAT (% ShaeETalt e products were evaluated in the
~transportabl e product stability test at 5 weeks at
20C. Results are shown in 15 Table XI. Table Xl _
Transportabl e Product-Stability for Wax Particles in
1. ﬁmgﬁ%ﬁmﬂ%ﬁarti cle Size Base O A Base
) | BoGo 20 RN (Lot kpirScafbonanjons iqiid having $HruC Vapoy prossure
24 mmy 6 6 20 These results on 6-7 2&@%&3@
are ﬂf@#ﬂimﬂl@&@ém WWF‘E en
17 (rating.of 2 ver ALk 895 i £ Kquid selected from
i || uﬂyﬁﬁf‘ﬁgﬁ?ﬁnﬁg&?ﬁ osrifxgﬂr%ce of‘gigﬁr%tmv V%l ]
2006/{33 453 BSHIS52 0 NIRRT heavymik digiibiate,Jebrisant base oil, and
hydr ocarbonaceous liquids to formthe transportable-
pr oduniciurecibereat #88y, preferably the nol ecul ar wei ght

%5 of e@%{@%éﬁg@ﬁgﬁgi kit Coh i i pariils comptse 290

ven nore preferably between
100 apgloBO0R of ax pamticies 1@ gerShabZ Aimm. of Snal | Mesh
'Si ze Wax Particles in Methanol A sanple of 30 to 40

mesh size Fischer-Tropsch wax particles e _Rre d
2. Steeratompftciimie Whepde g ?Way@ﬁ%‘%f&g’ %8{1 5

One .gram.Qf nethan ; eiaAeaved @k @articles,
x9 ‘ggféhcﬁfﬁ?ﬁgrh-&#‘gpscﬁ gﬁ‘&%%?%t?%ﬁ es in an 4 ®
%ﬁ@bﬁﬁiﬁﬁﬁ@ﬁh{&bﬂ_omd to stand for 5 weeks at 20C
t which point in time, the vial was turned upside

down, and the transportable product i mediately slid.

down the vial, thus demonstrating_that _this .. .'1
3. RSk bidiie 1pwietinitha vl prticlsn i Fisgherrd sre dopiRsl wax particies.

rating was 1. This exanpl e denonstrates that
significantly smal]l er sh siz x partiicles. e -
ry Lﬁgdﬁ@m gfqh%ﬁg;,ﬁvheremlge trmspor?abi'evaprocﬁ\c{ ﬂs a]?ésﬁg Qtﬂ.‘pﬁlnﬂ

rafing when measuged at 20°C for 5 weeks.

5. The product ofclaim 1, wherein the transportable prodnct comprises 30 to 80'-weig;ht :
| 9 of wax particles.

é . The pi-oduct of claim 1, wherein the hydrocarbonaceous liquid hes a true vapor

pressure of <9 psia (62 KPa absomte) when measured at 20°C.

7. The product of claim 1, wherein the hydrocarbonaceous liquid has a flash point of 2
60°C.

8. The product of claim 1, wherein the hydrocarbonaceous fiquid hes aracid mumber of
<1.5 mg KOH/g. |

9. | The product of claim 1, wherein the hydrocarbonaceous liquid has an acid number of
<0.5 mg KOH/g.
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20.
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15 transportabl e products that is stable when

nmet hanol is used as the |iquid conpared to
transportabl e products conprising a hydrocarbonaceous
liquid. Wiile the present invention has been

described with reference to specific enbodi nent s,
this application is intended to cover those various .
TROSREES of Biffi® Uletickdinithic huydro2&cbotegeous i uig dizg gl pontent o
those of ordinary skill in the art w thout departing
S10Bppwmhe spirit and scope of the .appended cl ai ns.

WHAT IS CLAIMED I S: 1. A transportabl e product
conprising: (a) 90 to 20 wei ght % of a
THY fioBSa 0P EIRE b owisertin heiydroes! usigeic e & sulfironigpie!
of <14.7 psia (101 KPa absol ute) when neasured at

IMaher ei n t he hydrocarbonaceous |iquid conprises

>75 weight % of a liquid selected fromthe group

consi sting of naphtha, heavy oil, niferillate, . ...
The Bfddeetrf chis @, whirpinahlgaghaom f@;@ygg}cm%:%ac(egx}s ligyid s 2

- to 80 wei ght . %_of . wax, pani .wherein the wax
FissheriTap éﬁi’fﬁﬂ?’g@"% %F‘%kt ot wax particles .

l'arger than 2.4 mm 2. The product of claim1, wherein
the wax particles are selecte& fromthe, grou :
Thepeidsti ofglairh 1Fwbee therRysFResPRas NG DﬁBﬁ‘FFm es,
petrol eum derived wax particles, and conbi nations

t hereof. 3. The product of claim1, wherein the wax

L3

1@;@%&&@&&& 181 $vEdiein {1 maphita islsmidcted dromashe gaoup copasting of
.The p

AU TN TP UL 6 DR

at 20C for 5 weeks. 5.The product of claim1l, wherein
the transportabl e product conprises 30 to SO wei ght %
e pAGcPS didil 125 wher=THithe papidircs Fisthee T sonsen derjifed Pg?
thé hydrocarhonaceous |iquid has a tme vapor pressure
of 29 psia (62 KPa absol ute) when neasured at 20C.
1%;Th%hp¥§ﬁﬂﬁﬁlPﬁmﬁﬁﬁﬁﬂb%y&mﬁﬁb@mﬁ&mhﬁmgdnuﬁsrmxnmmws
ocar bonacedus |iquid has a flash point of 60C.
dkobBE product of claiml1, wherein the ' :
hydr ocar bonaceous |iquid has an- acid nunber of 5 1.5
ng KOH/ g. 9. The product of claim1, wherei:n the

| | L ACRL PARAL BR Whrdin i iattohalsis solectedi frbm thetgpoupopfongigin gof~
ﬁ%ﬁyg QRYR- :

methanol, ethanol, propanol, iso-propanol, butahpl,'t-bxﬁanal, and mixtures thereof,

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

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

The préduct of claim 19, wherein the wax particles comprise =90 weight % of wax
particles larger than 2.8 mm.

The product of claim 1, wherein the wax particles are in the form of spheres, semi-

spheres, flat disks, donghnuts, cylindrical extrudates, multilobe extrudates, and

mixtures thereof
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24,

10. The product of claim 1, mhereln t he
hydr ocar bonaceous |iquid has a sulfur content of
.4.100 ppm 11. The product of claim1, -wherein the
hydrocarbonaceous liquid has a sul fur content of
<1.0 ppm 12. The product of claim1, wherein at
.A@aﬁwd@fpaﬁppﬁﬁ@6¥ RFHFEOcar bonaceous liquid is a
FISCB$ 88§% ABE i@ ;Mg =00 ardhin Wosfons: pargele trger han
of C

alm 1, mhereln t he hydrocar bonaceous
|IqUIzhhﬁnﬁﬁuﬂﬁﬁMﬁﬁﬁmtmehe product of claim 13,

wherein the naphtha is,sele hevidl vapor
bbnsﬂ@tifpgfé‘c&f""p ﬁ@&Mﬁagﬁ g P
Fi s¢hgtead gRaaly sari aPrapitbayheamdasrodat €S, wherem the

thereof. 15. The product of cl n11 in

napht hyirdcarbbinseses HIWE SOBRTIHE @Wéﬁ;f%ﬁ%ﬁq‘fém%ﬁm from
produrt of cl ai, ripRaeciedss d
li qui B CWWQPS%%&%I Co ﬁ%m&%j%%%’he product Ut)l?u,l
clainhégmfyﬁﬁﬁ%gqgaagxah&&baﬁﬂﬂsms@&écﬂ@@ﬁﬂﬂbﬁpFh%?‘wagh

group consisting of nethan R
i so- pﬁfoigﬂnmaxbmﬁlqul%gtlgﬁb* %?fo 1% |Ef’res
thereoff 18. Th§ali gﬁgé God! #&igm 1, mhereln t he
dr oE2B ul s an aver age nDIecuIar
Wﬁlghgqﬁﬁmﬁ ggpngpamcnmﬁsmih@Ewmmaﬂpme@%@%1@F tl ai m
wher'ei n %he wax particles are smaller than 50 mm
20 The product of ctaim 19, wherein the wax

rti _ IS Gkt he YrRiTiB wap Br detiobd Soinar esher- -
?ﬁﬁﬁm%g%ﬁﬁfﬁg%ji?he producCt of claim1, wherein the
V%ﬁ& c@&ges are in the formof spheres,. :
spheres, flat disks, doughnuts, cylindrical.
ext r adat es, nultllobe extruci ates, and m xtures
t @ﬁ;“pe‘é&m o 1096kn @ tanapspbletprotpoibes 2 passing sability
c 'St ng: orm ng wax particles conprisingwei ght
Wqﬁﬁu%&ﬂﬂtﬂt@i@z@é@ oS WREH 2.4 nm from a
parafflnlc .wax; b) adding the wax particles to a
hydrocarbonaceous liquid having a true vapor . su
SE' i!n\%ﬁxgd R8iairk 20 IwhEeinabs whnspoifebld Al SATPEES gﬁ O weight
erein the hydrocarbonaceous 1iquid conprises
975mmpﬂgﬁmsgﬁof a liquid selected fromthe group

¢onsi sting of naphtha, heavy oi-l, distillate,
Iubrlcant base oil, and m xtures thereogq tQ-forma
Wa@mmmﬁphmﬁg’nw At 2¥p 2Bt

27.

28.

29.

hydrocarbonace us ui d 10 to 80 wei ght 9% WX
pandﬁw@gﬁf QbégFPﬁﬁ%¥%e transportabl e product;
and d) separatlng the wax particles fronthe
hydr ocar bonaceous |iquid. 23. The netho [ -
WEHe@hahdehaf ciirmalZ, vheseinihe HYrogampRasgoys | s et Boint of =
FlscherTnpsch process. - 24. The net hod of cIa|n122

in the transportabl e product has apassiing
stability rating when neasured at 20C for 5 wet 25.

The nethod of claim 22, wherejn the tran iy ¢
pr’gﬁ&m&fnmbnfxﬂmg?l,sw erginghe MW% g@:ﬁ’:{l}%ﬁb@g@d number o

96. The gghgod of claim 22 wherein the
hyéﬂ c&E &eous |iquid has an average Ml ecul ar
wei ght of < 500 grans/nole.

The method of claim 22, wherein the hydrocarbonaceous iiqﬂid has zn acid number of

<05 m.gl KOH/g.
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30.
31
32.

3.

34,
13,
36,

37,

38.

3.

41.

42,

27. The nethod of claim 22, wherein the
hydntar bonaceous liquid has a flash point of a 60C
28. The nmethod of claim 22, wherein the
hydr ocar bonazeous |iquid has an acid nunber of 3 ny

KOH g. 29. The nethod of claim 22, erein th
Thy ledoa bDAAACEY weerin e by SraEBPER B 2 gifug gontent of
KOH/ g. 30. The nethod af claim 22, wherein the

HPAppRar bonaceous |iquid has a sul fur content of
5:100 ppm 31. The nethod of claim 22, wherein the

hydr ocar bonaceous |iquid has sul fur. caont en :
8 meifind offitino a2 o¥haptinn o ARER S O g oyl Bkt of

portion of the hydrocarbonaceous liquid is derived
Fi scher Tropsch process. 33. The nethod of
claim 22, wherein the hydrocarbonaceous liquid is

napht ha. 34. The nethod of claim ﬁiaﬁr .Bnécgglsﬁ wid is

T pivitHea of sh@%cwb@elﬁ%ﬁiﬁt"ﬁé’oap&?g%c%l Sl é%b ng o 1
etrol eum_deri ,- Fischer-Tnpsch derived.

4%Hﬁﬁ#%ﬁg§ﬁﬁﬁﬁ¥§gﬁgg§ thereof. 35. The nethod of

claim 22, wherein the hydrocarbonaceous |iquid

thither conpri.ses_al cohal .. 36.. Th : iéﬂ%g&h@iﬁ]

T metvdraficlumie, E?Wﬁ%oﬂg%ﬂﬂ?s derived

froma nmethanol synthesis process. 37. The nethod of

claim 22, wherein the wax particles e shaller th :
0. paid Hfbiai B3, whblvindhonaplites i pelected JRTm % EOR OB e of

Eevaiva o PP R A o PR W Beereot

conprising mai ntaining the transportabl e product at a

tenperature of ..c.50C. 40. The nethod of, clal :
-iﬁgﬁﬁmbdm&mmﬂzapramuﬂmhwﬂmﬁgb@H@ﬁﬁ$g@BWéﬁﬁﬁxg&éﬁm“*

tenperature between 10 to 30C. 41. The nethod of .
greliohh 39, further conprising varying the tenperature
by < 20C. . 42. The nethod of claim 39, further

conprising varying the te rature by, < el Bom 1€
Thé inethod bf chizi &,2%9%@3@1?%%9%@ 1aarntdijt%: es cér e
for rreq- from.molten wax by a nmethod sel ected formthe

g of cooling in liquid, cooling in
gas, casting, nolding, extruding, spheroidizing, and

conbi nations_thereof.. 44. Th m? £ @i 5038m.
ﬁhen@thqdpﬁélﬂmizzpﬂﬁﬁeﬁlécswﬁéi #orgrr]%g roma m xture
of nolten wax and small solid wax particles, wherein
the small solid wax particles are snaller_than

R
FI0E ERthod@E cRin BT WheTindB: WiR BEHEEh RIS A vﬁ?%% : Voof wax
wherein the articles are separated fromthe
uydx%%&#&%ﬁ@%@gﬁ i quid by a method conprising:
Injecting the transportabl e product into nolten wax,
wherein the transportable product. is : a
qmgdﬁﬂﬁdMﬁﬁﬁﬁﬁ¥%@¥3@fﬁﬁ@ﬁﬁ%ﬁ%ﬁ?ﬁ?ﬁ@gﬁgﬁ?@%ﬁgg%gﬁ?ﬂiﬁﬂ
mai nt ai ne{%gg%)%%ht anperature greater than or equal to
tIAEPFRTES Mt of the wax particles; ii)

recovering vaporized liquid; and iii) recovering at

| east a portion of the nolten wax, .. .
The methodpof claim 22, further comprsing mz.éz’cammg the mixture at a femperature

‘between 10 to 30°C.
The method of claim 39, further comprising varying the temperature by <20°C.

The method of claim 38, further comprising varying the temperature by < 10°C.
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43,

44,

45.

46. The met hod of claim45, wherein the J. ansportable
?rocket is at a tenperature of between about 10 to
30C when injected. 47.The method of claim 22, wherein
t he hydrocarbonaceous liquid further conprises water.
48. The nmet hod of claim 47, wherein the wax particles
are separat ed fron1the hydro carbonaceous liquid by a

ng%)g{%g@ c?% %;D“?lgm i Iﬁ%&fﬂ&&s b Gorbied Empomb it wax by 2

n-a vessel, vvher ei.n tmhmeas
oA 3P L@R‘rﬁﬂwgdwéonssnngombngj@ @alpg I 83850
vﬁwen I'njected and wherein sur ﬂs grature in
chdiiag, weaisip, mdlﬁﬁaﬁﬁbﬁ'Pﬂé'ﬂn ért‘Eﬁ% |ten %X
remains in a nolten state and the water i's at |east

partially in a liquid state; ii) reco vapori zed
%W@gﬁgﬁ@l%ﬂﬁ%?@%ﬁﬁ%@#ﬁ?‘ﬁ ‘%%E“é? fe

e liquid state fromth e %ﬁdwax amclcsare
mdﬁcnmmﬁlﬁrnél ﬁo?"%‘%%‘ﬁ St Phe ol Teh wax.,

a&?ﬁ@@%?igs%%w?h ve%jegpfr ggﬂiltoo(r:gﬁg:r |(33| ng-. a)

performng a Fischer-TroPsch synthesis to provide a

pr oduct st ream coppr. Sakad s &ef | ni
Theer Wg%f”ﬁt% ga??om ﬁw %énpoduct stream t he
subst né&%&s}h gmaﬁagdmpﬁmngduct c) form ng wax
}Bé‘ﬁc?l%iu S couc r| si ng wei ght % of %x

| ar gay thme&ngmmsgmbm SHsL PP “'E‘Sarar‘ef*‘fl i

“wax; and addi n e;%,}@ofagso°cWhen1q§ectcdand
hydrocar b@ﬁﬁﬁ’é’ Yq@létolg%gv a true vapor pressure
of . <14.7 fe;ﬁﬁﬁhélﬁﬁavmmuﬁ@bd @ HORRSEATIF EEFAlfT A0
20C, wherein the ri rocaf naceons Lquid

conpri ses ﬁuall@th@@ = DRgY Fected from

t he group consi. t heavy 0|I

di st i) at S i %ﬁﬁlg@g&ﬁgnd m xtures thereof;

to fogm a Wgulaﬂtepmwﬁemwﬁng 90 to 20

wei ght "% hydntar bonaceous |liquid and 10 to 80 wei ght

% wax partici . 50. The nethod of claim49, V\hereln
e t UL 1 frispdrtabletpyoducttis Ae wivgpraiure of

tr.fg%\%’ éﬁ‘%ésfor 5 \/\Iﬂegks 51. The mc.thod of

%Wﬁ%m%mﬂ°ﬁw@mj%portabl e product conprises

7730 to 80 weight %wax particles. 52. The net hod of

48,

claim49, wherein the hydrocarbonaceous |iquid has a
hopdh

7. g 2l e s

rein at |least a portion of the
|vi-a¢str ocar bonactous liquid is derived hum aFi scher
Tropsch process. 54. The nethod of claim49, wherein

the hydr ocar bonaceous |iquid is naphtha. 5
&E&H‘ ofidin a7 Yheisirethe maxtm@vh&ﬂﬁ 5@%@@% ed

from e group_consi sting ,of | eum deri ved
Nisydivichdepnakicwsiigu #Pbbw&&&qr@%#%apht ha, and
mi'xtures therg&gc{ ﬁaﬁl@bﬁfﬂdctﬁﬁtotdokemwwmm
the hy rocdpl ongceous i

qui d further conprise o,
al cohol . SifheFtie tietrdnsplortablecpradug B4t Wﬁ%ﬁ@'ﬁe?’h“so C when
al cohol i's mjetcthegr;gg nd. 'Sregsﬁfééﬁﬁ%ﬁﬂe%ﬁmthﬂvessdm

maintained such that the molten wax Temains in 2 molien state and the
water is at Jeast partially in 2 fiquid state;

if) recovering vaporized tgumid;
iy = separating atleasta portion of the water in the Hquid state from the
motlten wax; and :
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49.

50.

51.

52,

53.

54,

55.

56.

met hanol synt hesi s process. '58. The nethod of claim
49, wherein the wax particles are tniTlerthm 50 mm-
59. The nethod of claim SE, wherein the wax particles

conprisewei r % of Aidndr e hattd¥axt han 2 8 nom
60. &) rretfﬁﬁ’d'cﬁ?g%%%%e??l ng a hydrocarl| xmazeous asset

at a renpte site into products that are delivered to
a devel oped site for conversion into.sal |-l
Aﬁbgﬁo&bﬁgaﬁmﬁea pm@@%&fﬁf‘%’f’ﬂ@?‘ﬂ d&}"%éﬁngdver %‘*%*ﬂ%t-
ydrocar bonacgons, . L) ideld)préduay sirdaimng a
2} casP %ﬁ%ﬁé%f iﬁe s%as in?gﬁa product stream
by a Ihﬁ!gl&ggr « subkiapsdlly paraffiewswangredwst.n t he product
stregﬁwc.onprises paraf fini c. wax _and gfﬁ%ﬁﬁi‘;m uct;
bhyci m@gh@@@ﬂ?@?wmﬁw LG wax 1nt 6

Yyax particles L SiSkie SO0 b Sfvedx pamticles larger than
?&grt EW%%%%%?%M 4 gmar;_ d)@goﬁnverti ng the
© T r S 4welfeee teoubstenislypRpECY#o2E second

hydr ocar bonaceons,

et S ar AWk Bnd i HARSY » e vapor

nmeasur ed_at « gEQNEe)Meertsued a2k T, wegindbp
consin"f#Qggﬁggﬁgﬁn, “decar box

lafion, .
ads orytiveabotctowtliquid ¢ROpPTIFe %r‘%ﬁéﬁ ?/1t’1 @?ﬁ Tighjd sefected from
conbi nations thereof; ' Jshﬁ% WRKTAA 'HhibridafShas®ofland.
Ieast%@ﬁwogﬂ?%g%éon hydr ocadoonaceous _
i quig: RLEHA 1d fopDeaisphitibipprodus tomprpns 89 w2 lygsieht
to 20 wei ght % hydrocar bon ous, | i.qui.d _an QIEO EO
vei ghts Btimaarbpaacepis liagd F}ff ﬁﬂ%\"ﬂ%ﬁ{?g P‘Fa?%%mjh
transportabl e product at a tenperature of 0C, Q)
transporting the transportable product to_the

SEY BLAREUr Siie20,Whessih daclinixhiethes & passing GRbHIY giing when
product at the devel oped site; and converting the
treasusgion 2817 f,ﬂl'ér‘('}@géi jnto qgl able finished products.
61. The nmet hod of claim60, further conprising
separating the transportable product at the .devel opged .
Tt @ fHRd R eiird 9 pvheTinibe EERIRPARRIE RFTBH SOBHHES) 3{%&8 ,‘§§ weight
and a recovered paraffinic wax and converting the ‘
Vewey sa@gichy dr ocar bonaceous |iquid and the recover ed-
paraffinic wax into sal able finished products. 62. A

nmet hod for transporting_a_tr,ansportabl e. pr Lot _ £
The methodop aleimdQs Whersa @FNW@‘EBW“%Q%%% content &
less than 10 ppm. '

The method of claim 49, wherein at least a portion of the bydrocarbenaceous fiquid is
derived from a Fischer Trqpsc;h pProcess.

Tﬁc method of claim 49, wherein the hydrocarbonaceons liquid is naphtha,

The method of claim 49, wherein the naphtha is selected from the group consisting of
§'3ctrolcum derived naphtha, Fischer-Tropsch derived naphtha, and mixtures thereof.

The rﬁethod of claim 49, wherein the hydrocarbonaceous liguid further comprises
alcohol. | '

...EE_...



5B

59.

60.

61.

site and at | east one second devel oped site
conprising: a)receiving at a devel oped site the
transportabl e product, which is produced at one or a
plurality of renote sites by a nethod conprising: i)

form ng wax particles conprisingwei ght % of. wax

ahithsd &F B, whikdn the4icobehis &nd Aﬁf&ﬂi"% T di ng
the wax particles to a hydrocarhonaceous Iiquid
mbthanal gymehesspsosgspor pressure of <14.7 Fula 001 Lila
absol ute) when neasured at 20t, wherein the

hydr ocar bonaceous |iquid conprises ?75 W?llﬁﬁg1 % of
I%éﬁ%gd s£Li8E] £9] viticosin tivovayapaptiaen st SRRl &t ha,

eavy-oil, distillate, lubricant base oil, and

m xtures thereof, to forma transportable prqggg} ‘

onpLi si 90 W ORiy Bartiyids anaprise riBfcvagnt [’ guvex
Tgﬁﬂle%af)gglgﬁn V\S?elogﬁt V. %x %/arti cl esvand unl oadi ng
phrifSlel Fzdte Bk abiren.pr oduct . 63. - The nethod of claim
62, further conprising the step of separating the wax
particles fromthe |liquid. 64. The nethod of claim®63,

f%,Ffﬁah | EH¥Ridn SNk darstherrond asemy e ramatysit inlodaadquets that
Abur P‘grﬁfo e :/?iax i nto sal ahl Elea,sf imn'E Eeﬁg‘gﬂé&%‘ﬂ&&ﬁm the
ARETRAGT 17 h Geyrioredrsits FNFORYTTOAT j0th SHAPL £ S,

transportabl e product for the transportation of

ax and met hods of ‘transporting using this
ranw&mmmn&mmmm;e pr oduct
& onprises to 20 wejght. % of a .h%dﬁ&cpg%gﬁwgsm.
B)i quicdnventing & lnast B@CRRAS i HBRRRBIL YT GuT '

‘conprjses? 75 ivg{gm-,(" _@j&,mmmmmmma
- groupim%?‘feﬁ% 0 nacg%{ a, heavy oil, distillate, _

| ubr i gankydesiatbopiabeoua iquidi xt ures thereof, and 10 to
80 wei ght” % of wax particles g%%fsgicgm 1En Y80 weight % of
phrtiﬁm@gdbhﬁﬂgﬁcmﬁ?% Wax particres |arger
than 2 4 &Igg%ym@gmpl e product and net hods of
ey o e pots- oy S d £Y8R0 BRcpEfbonaceons
abl e gh wer g 00
par af £.i ni,c, wa ' ?n-és BurkHE <1 73001 KPkebmigduwhen
whi | eglg?&r‘a"r‘w@?n e#’%‘? icle adﬁ%md%ﬂ%g faby
ensur i;ng-t-bBas: A0E vABXpIpadst seibasd | g nd
the anount of snal | V\%x_ particl.es hb&ro'ﬂ‘gﬁﬁrﬁ’xﬁ%&d&in&aﬂd
) ) deliydzation, dccgrboxylancn, agsoIphol, . So

combinations thereof]

&)  adding the wax particies to at least & portion of the second hydrocarbonaceons

vLd

Hguid to form 2 transportzble pmd@ co;nprising 9& 1o 20 weight %
. hydrocarbonaceous liqmid and 10 to 80 weight % wax particies;
f) mpaintaiming the tr,ansportablcvproﬂuct-'ai 2 tempgra.ﬂxrc of <50°C;
g) transporting the n-ans'portahl_e prpduct to the developed site;
h)  uoloading the transportable product at the developed site; and

'§)  converting the transpostable product fnto salable finished prodnets.

The method of claim 60, further cdmpﬂsing separating the transportable product at
thé developed site to provide 2 recovered hydrocarbonaceous liquid and a recovered
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64.

* paraffinic wax and converting the recovered h}’drocarbonaccous iiquid and the

recovered paraffinic wax ato saiable finished products

A method for transporting a transportable product incinding at l:ast. o.ne first remote
site and at Ieast one second developed site COmprising:
a) receiving at 2 developcd site the transportable product, which 1s produced at
one or aplurahty of remote sites by 2 method compnsing:
i) foxmmg wax partmlcs comprising 290 weight % of wax particie larger
than 2.4 mm from 2 paraffinic wax; and
i) adding thc wax pariicles to a hydrocarbonaceous ligmid hawving a true
prmsm‘c of <14.7 psiz (101 XPa absolnts)whsnmaasmed at 20°C.,
wherein the hydrocarbonaceous liguid comprises > >75 weight % cthmd
~ sejected from the group conszstmg of naphtha, hcavy~ozl, distillate,
lubncant bese oil, and mixtures thereof, to form a wransportable
product cOmprising 50 to 20 wmght % hydrocarbonaccous igwd and
10 to BO weight % wax particles;-and

" b}  unloading the fransportable product

The muhod of claim 62, forther comprising the step of scparatig the wax particles .

from the liguid.

~The method of claim 63, further comprising the siep of converting at leasta portion of

the wax info salable finished products.
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