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WO 2006/036683 PCT/US2005/033780 FISCHER-TROPSCH WAX

COMPOSITION AND METHOD OF TRANSPORT Field of the Invention 5

The present invention relates to procedures and materials useful for the
WeoHieFeddd transportation of a paraffinic wax from a remot& i3 iEp/ 133780

second site where the wax can be upgraded into finished products.

Background of the Invention 10 Oil fields are typically found in remote
FISCABRSTRBIE o o BTINIB G rRYde Rt RSP RTFOFRIUINSIIRT

It cormes out of the ground. Typical maximum temperatures for
conventional crude carriers are 140F (60C). Waxy crude oils must be
shipped in specially equippggscsbee ¢atdpmat temperatures up to around

160F (71C). Slack waxes from petroleum deoiling and dewaxin i
o@ﬁﬂ%@mﬁ%r%t%%ﬁ@a%wﬁfaﬁ@ﬁ%@%% Teuagrmeril
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waxes that can be shipped in these specially equipped carriers or
upgradse R PHSARB LGS Sy pically required to have pour points at least 10F
below the shipping temperature. Shipping crude oils and waxes with pour
points at least 10F bel%g erg%mtpgf%%r %E&!ﬁping in the specially
equipped carrier or speua%ﬂrﬁ@r‘pmv%e?a‘measure of protection
agaih§tldn 20 proedsifeadiommotdemiinex forming dufmPiedyage.
hydroba 3006 SQUth WA CaRNG: dolpraled SuHbg-BRitadiDg Lormaliat:of an

excesslve amount of solid wax requires a Iengé%)é and costly operation to
tempprERd SRR VFRbtoNAh SR P ShAI(E c}é(ﬁlfé’r%fﬁf#o%‘é“fﬁﬁft Ship
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possible because these carriers have.az}iﬁnificantl Iotw rcos of dina
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these materials ayoid the need for heated pipelines. Simi inpl
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as an sets are often located at remote sites. It is often more
specrdisnereinpallys Fasi BISREcEONVER th BEY SG B TTRO SRS §ERsher
excelIRR g Rioher @%%%W%%Mé%@@ﬂ%im SofeMOIRI Sitesckather

than attempting to transport the natural gas and c%\%ly)gssets to anothei

tolerpiech R R AYB & DRTRISH Y 1B CESSSY S ATt PO 6T B85S 3
and &)@M&%@Q@ 1033 B solid wax. The use of conventional crude carriers, those that

ship materials at temperatures at or below 140°F, is preferred whenever possible because

r
engthy

these carriers have a significantly lower cost of transport.

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

Like crude oil, natural gas and coal assefs are often located at remote sifes. It is often
more commercially feasible to coﬁyert ’the:se resources into synthesis gas and then into higher
molecular weight hydrocarbons at the remote sites rather than attempﬁng to fransport the

natural gas and coal assets to another Jocation for conversion. Many processes, including
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Fischer-Tropsch synthesis, can be used to convert synthesis gas from
methane or coal to higher molecular weight hydrocarbons. The products
of Fischer-Tropsch synthesis are mostly linear hydrocarbons, these
WBHU6EEE8%Sften include a high melting point paraffinic wax. Efdiips/033780
Fischer-Tropsch products, a C5+ containing product stream, which is solid
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ese reactions.” 15 These patents further disclose that a i uhd] ro?}l{gt 8f
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variety of products, or produced. and uggr%gretgigtq%n rSefinea% r§ite. There
haverhson HEBREL0 Weé?}b?ES?a‘?é’ﬁa%@e&B{’/%ﬂ%cpeé 5 trAnsport the waxy -
Fisclsepdieapseh. Hesaet Oid BHishonthsieshipphitealvand 5,856,260 disclose
Fischer-Tropsch.praducts, as di ' : 251,
a ca*{%ls% ng%lt 11P§%§8I€V%o s?%/gragn%%{s)o %Hw%s Kol SC ﬁé@@r&gﬁé

e ocarbons from the Fischer-Trops
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orm from a remote site to a local site. However, transporting solids
upgresipgies srpers ek ihgT BRRdHTEd AN eG4 tHERTRY fd thus, is
diffigull. pRd expensive 2Anetbeiappieach hasfoeusedany Fanspoiogsch
a Fischer-Tropsch syncrude that has been partiall gragie to conve
Do e RS OCHEHG  r DRURC e et e b
PatcRBtRNE N6, 55292, A8R01kSC Ratent NoydRahasddisclusEsthat Tocastiieve
a pu le r(iguc Jhe Fischer-Trapsch wax is jsomerized to somvert.. s
pm%%e%%ﬁé’t%tr il 3 éé%:@?ﬁ rﬁé SoaBSrglsn che op\%r%ff? r@ %%ftl{n’egr%at%n e
parafiavide & gisyncbode ithat i€ neawrigid sl E0am biert aempesaiiiéo amgal site.
therefore, is more gasily (ranspadable -However, ihis URgraaiRgiMD B lities
waé\a%’ir%mtﬁ Og{ggﬁl%Fr%%tin?ofl faiel??%es, Which\gfge’ expengéive and difficult to
and dperadificrdnbieclocatohs.

Another approach has focused on transporting a Fischer-Tropsch syncrude that has
been partially upgraded to convert some of the linear hydrocarbons into iso-paraffing, as
disclosed in U.S. Patent No. 5,292,989, U.S. Patent No. 5,292,989 discloses that to achieve a
pﬁmpabie product, the Fischer-Tropsch wax is isomerized to convert some of the normal
paraffins to branched paraffins. Isomerization provides a syncrude that is near hiquid at
ambient temperature, and therefore, is more easily transportable. However, this upgrading

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

remote locatiorns.



-2 U.S. Patent Nos. 6,313,361 and 6,294,076 disclose transporting a
mixture ofFischer- Tropsch wax in lighter hydrocarbon liquid. In U.S.
Patent No. 6,294,076, the Fischer- Tropsch wax is granulated into finely
divided flakes and then mixed with naphtha in a colloid mill. As disclosed,
to provide a pumpable mixture at ambient temperature, the mixture can

dbStdHmmbNoaliob 3.8 Dand &ight.0F riiiese oo RG 2 TrarrBiy Hcher-

slolfig ' IRRRE! THrORS Ghideaik! @eeMar7 §ifeeTheneatio of
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6,313,361, a slurry is

ormed from_unconsolidated solid wax parti d
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Slurry. Acgordin , efficient metho of.tra A . n
rodua AR S h AR R Ao o s Ve B EReAoad:
transpEES RO AR iRS tReonmikyw fy Grac drbomede opaiiapabidirm aimehdin

requiring expensiv radin j i P
6313 A R ot e AEUULE St Ll s Bos % AR fguid
paraffininapastation Agdiprsnd, Srprovids & SakieRiEEY She SOl W RICPATIRES FoRke

desired il ads.allow for transportation of a product that
up ab%%r%tgll?\’g égr‘gg}g'?t ar?) ?C?iw%e%k% % waxy hydrocarbons. Su rv of the
InAvesotingiy. GRECHEh B el STrBoRiRg ST TSR EARe T Bt Bppable
form SOTRISING; {20040 20 waiahh ¥t byslia apfiguidhaingnaotats wapor

==- of <14.7 (101 absolute) at 20C, whm-in the hydwamhonsoecous
beroReessspe HERGROVS BT T bEIGETRF FOF P ST BT L e B

corrogﬁx%é ﬁi@iﬂﬁkpl Oéﬁﬁtﬁﬁzgﬁﬁ%‘méﬁﬂbwmmaﬂﬁml - tiesice0ff }W_ "mgi r@zmsiriation
_ parbcies larger than 2.4 It has been disclos at iRIC. W 1
coip R B AR T B ERA TG T BT e b e S e
for rRapatiniewax festeintaumipantietestcan v tighsPomety aydocarbons.
transportable product containing the wax particles and a liquid. The
stability of transportable product is maintained by ensuring that the
amount of wax particlesSammary wffkgintemiitthe amount of small wax

paféisl%%gﬁega?{h%cs?;&ema% spRedigsik tigpreseAt disclosure

relates to a transportable product. The ’

(&) 9010 20weight % of & bydrocarbonaceons hguid having 8 Trne VApOT pressurs
of <14.7 psie (101 XPs sbsolute) when measured at 20°C, whersin fhe
bydrocabonaceous Homd comprisss >75 weight % of & homd gelected from
ﬁ:mcunﬁsﬁngufnmmmoi&sﬁi}m}nhﬁmhmuﬂ, end
mixtures thereof, snd

(® 1010 B0 weight % of wax, particles, wherein the wex pariicies commprise >90
weight % of wax particles larger than 2.4 pom.

It has been disclosed that paraffinic waxes can be transported efficiently by forming

the paraffinic wax into wax particles. The paraffinic wax formed into wax particles can be
ﬁansported as a fransportable product containing the wax particles and a Hguid. The stability
of tansportaﬁle product is maintained by ensuring that the amoumt of wax particies are not
t00 small and the amount of small wax particies is not excessive.

In one embodiment, the present disclosure relates to a transportable product. The

transportable product comprises 90 o 20 weight % of 2 hvdrocarbonaceous liguid having 2
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transportable product comprises 90 to 20 weight % of a
hydrocarbonaceous liquid having a true vapor pressure of X14.7 Asia
when measured at 20C and 10 to 80 weight % of wax patrticles. The
hydrocarbonaceous liquid comprises >75 weight % of a liquid selected
from the group consisting of naphtha, heavy oil, distillate, lubricant base
oil, and mixtures thereof. The wax particles comprise 90 weight % of wax
particles larger than 2.4 mm. In another aspect, there is provided a
method of transporting wax comprising: a) Ibnningg war particles co "' o

0 weight % of partlcle Im|=than, 2, raffinic wax, b)
?ﬁg Wax_ I&s T .é’ Raving. antreeﬂepnﬂ%éu (g] di% %C‘(@@tﬁ Oﬁ
PWE@CWW@@WWWMM}B&@E‘S’mnjgﬁw/mﬁaliﬁmﬂ%@l@cﬁ:@dnom

n I vyl .distills base of., and mh
ﬁe%é?n%aﬁ %ﬁ%ggt i pr%gi (’g Eg%l SEﬁf%vl\/el El ydrc?)'1 oA B, JE&BOL
Tﬂ%ﬁ%%@@%@?@@%ﬂp@i&eﬁ@ﬁgﬂh@@kmmadm:t and

ksaR e pides ieuiaaameansUyInARg ebodiment,

there is disclosed a method of transporting wax:. The met comprises
x) forming:gwaniialencomprisig’ 00 weight Jh @ iR GlatoG fhon
2.4 mm from a parafflnlc wax. The wax particles are a toa-3a
hydlpo‘& e SREHRF F¥%thg a true vapor pressure of <_14.7 psia
by wh mmﬁ Qe g Hransng C!ﬁ-@%'smg 90 to
20 we| ht %, car naceous I|qU|d and o 80
part %g ko b iR \ﬁemdha
liqui til te
lubricant base oil, and mlxtures thereof The ranspgofr?%ydro uct |s ‘

tran H@mmmmm

anotigkaspe W= dng.a trapspogable

Fischer- Tropsch derlved product comprlsmg a) p ga =t ropséiﬁmgm .
ABEB0HFOR @é&%%ﬁm@%mm@wuuct b)

o iRenitem.Re. Rraduci-4ha Egdvvax Product, C) forn-ing wax
partlcles conmrising 290 Welgh % of wrx particles larger than
&) separating the wax perticies from the bydrocarbonacenns ligmid, '

In another embodiment, there is disclosed a method of transporting wax. Ths method
comprises forming wax particles comprising 290 weight % of wax particle jarger i
2.4 mm from a paraffinic wax. The wax particies are added io 2



2.4 mm from the substantgaflyp wax; and d) adding the wax particles to a
hydm” sus liquid having a true vzow pzwv: of 514.7 psiR (101 fl lam) at
~ 20C wh2feim the hydra: sib usliquid ices ia75 weight % of aliquid.
sclezted *om 6= group consisting of maphdip, heavy oil, ' ‘cant b of i, to
form a transpornibit product 90 to 20 weight % us liquid and 10 to 90
hydmc\gtetgﬁtm trqﬁterhmm mouwpemmmr@mem% WisasamsEshathod

. akin orta e{mlg%sgbg% Bradidet cbedaahnd
20°C, Pf’ i& ?Off?]lhg a |sc - Tropsch synthegsflﬂs tolﬁaowde a product

Hguid SHEERIMCCEITHighn > avey n»gmﬁttauﬁ“petaﬁrﬁ@%s%% uigggmprises =75

bstantial | | adusESHeam
b o

mnncmmmommxgumtbﬁﬁ@uy%gﬁﬁﬁt@mw@ ¥ %a%t FAPARIES &y

articl? gt:,b %Q&gﬁbﬁ%qﬁgﬁ&gwd having a true vapor pressure of _514.7
PE psia when measured at 20C, to fqé aé_trans ortable(Pgrod ct comprlsmg

In Y8001 BT OB AREERSLS TR AT TBYS B (Weihtt ks derived
Odu@%gg%ng he hydrocarbonaceous I|qU|d comprlses ?75 welght % of a

I|qU|d select l!? @Q&g, phtha-heaweqil, distillate,
R 'E;?'nt%%r S thereof In yet anther aspect there i Is

p i (T S E; 4
site into products that. %ed I|v _:_ yelpped.
b} SARRBRER PoRftiets ny pm=a) g the h'ns ass:et into syngaz; b)
) CM%E mmatﬁnmmmmmmwﬂ;ﬁmfm@m E;an
o Tro pfoce S, W erug H}g warMa¥ anda h.sousn'_c
o fli%# Fﬁntﬁ:@’ﬁ INtO wa éaztlo %3‘6‘*‘ g > 90 wdght % of wax particles
8 W@ﬂﬂummgmmmm fiquid REVIeR S HARY n a

O s ot S Gl R-R-5RIS ClofeFom e graup co
gm?}w Q}? mx ptlon hydrotreatg, hydro g, and ono

nydrocarbonaseons figuid cumprmes =75 weight % of & houid sejected from
e growp consisting of naphthe, hewvy ofl, distiliate, hubricant base ofl, and
spicres fhereof, to Sorm & rEnsportabe product somprisng 20 to 20 weght
3 Bydrocarbonaceons liguid and 10 t B0 weight % wix particiss.

In yet another embodiment, there 1s disclosed a method of making a

transportable Fischer-Tropsch derived product. The method comprises performing e Fischer-

Tropsch synthesis to provide a product strsam comprising & substantially paraffinic wax

product. The substantially paraffinic wax is isolated from the product stream. Wax particies
comprising 290 weight % of wax particles larger than 2.4 mm are formed from the

substantialty paraffinic wax. The wax particles are added to 2 hydrocarbonaceous hiquid

having a true vapor pressure of <14.7 psia when measured at 20°C, to form a transportable

product comprising 90 to 20 Weight % hydrocarbonaceous liquid and 10 to 80 weight % wax
particles. The hydrocarbonaceous Biquid comprisss 275 weight % of a lquid selected from

the group consisting of naphtha, heavy oil, distiliats, lubricant base ¢il, and mixtores thereof

In vet another aspect, there is provided a method of converting a hydrocarbonaceous asset at a remote

site into products that-are deliversd to 2 developed sits for conversion into saizble fimiched products, the
Progess COMMIISNG: '

&) comverting the hydrocarbonaceons ssset into Syngas;

b) converting at isest e portion of the syngas into & product siream by & Fischer-

I



D) adding the wax particie to at least a portion of the pond
hydrocarbonaceous liquid to forma tmsportahlz product comprising 90 to
20 wmghbt % carbonaceous liquid and 10 to 80 weight A Wax particles; f)
maintaining the transportable pmiiu ctat a t=ap=at of !530C; @) otting the
transpartabiz- product to the developed site; h) unloading the nwsportabiz-
product at the developed sit:; and i) converting the transportable product
into salable " rogn In a further embodiment, there is disclgsed a
mﬁa% ﬁﬁee% B SRR SRR PR TR BRI o

graletly@kpddio a developed site for conversion into salable

PR GES s isthoie

finished pr oduc The process comprises convertln ?ﬁ

SRR Hﬁ?& 5@%&% Hﬁg? BRFE BRas is
W&ﬁ%@ﬁ@gﬁsﬁgﬁm by a Flscher Tropsch process. The

Dtroducﬁstr AN COMPIISCa-0a1¢ d?ﬂgﬁ _ acarhanaceous
TR T W i (o mech il e parﬁes comprising > 90 Weight % of
\mmg Wmm ﬁ& ﬁmﬁ@ "' ;; ’TH .;..' et i

- converte, econd hydrocarbgonace iguid havm a;rue vapor
mﬁgj r’i%; en %easu %32@5‘9 a 15%(‘%55 selected

chaC|C|ng and comblnatlons thereof The wax
"to at least a portion of the second hydrocarbonaceous
|mgﬁsmaﬁmm®ma¢mﬁmmphsmgﬁﬁﬂtm&mghh%ous

hydrocarbonaceous li and 1 080 wei %% x artq] s. The
(AR e R AR TR Bt S The

ot Qﬁiﬂﬂitﬁaﬂgﬁaﬁ% mtgm &ev&mpﬁrhslhe The

tras ortabl Qroduct is Ioa ed at the deveLF;r)_ed s he
Fﬁﬁ?g%%‘p & into tsﬂaufa‘tb‘le hished products. -4a In

ﬁhgmsnﬁsﬁsﬁbﬁ&lsmmed ﬁmﬂ%ﬁ miansportmg a
transparta roduct i Iud|n remote, site and at least
%%‘dg@gﬁf%{% rls GEL‘ gﬁ %’5{" developed site
twm@mmﬁnmmwwmm Aticing arcdigpurality of

remote sites ; a method co ﬁ{)rlsm formln wax particles comprising O

weiREAIST SR HRAEID T5 e s piaR? fPSﬁ?Ih%?aﬁmlc wax; and ii)

hydrocafidingdhe wast partielesdain h;tdme&datzrtaﬁemhﬁuweﬁaumgeaﬂmd site

for conversion into salable finished products. The process comprises converting the

hydrocarbonaceous asset into syngas. At least a porhion of the syngas is converted into a

[ Fi rid = . - i i 6 i 3 ] 4
product stream by a Fischer-Tropsch process. The product siream comprises paraffinic wax

and a first hydrocarbonaceous hguid. The wax s formed into wax particles comprising > 90

weight % of wax particles larger than 2.4 mm. The first hydrocarbonaceous hguid is

converted into a second hydrocarbonaceous hguid, having 2 true vapor pressure of <14.7

psia when measured at 20°C by 2 process selected from the gronp consisting of dehydration,

decarboxyiafion, adsorption, nydrotreating, nydrocracking, and combinations thereof. The

wax parficies are added fo at least 2 portion of the second hydrocarbonaceous liguid to form 2

transportable product compris'mv 96 to 20 weight % hydrocarbonaceous Hquid and 10 to 80

weight % wax particles. The transportable product is maimained at 2 temperaturs of <50°C.

The fransportable product is transported to the developed site. The transportable product is
unloaded at the developed site. The transportable product is converted into salable finished

products.



vaparpreasure of c14.7 (101 X?a ) when meamyed at 2040, pan Wbazzin

the eeon li >75 w*dir % ofliquid selected from the. group consisting of

naphtha, h :avy.oil, .. P hibricant base oil, and mixtures thereof, to form, a
- bansportabi- product comprising 90 to 20 weight % hydmcaroonaceous

liquid and 10 to 80 weight % wax particles; mmd b) unloading the

transportable product. In yet a further embodiment. there is provided a

method for transporting a transportable product including at least one first
remate.site oA .second ge eloped site comprising receiving

a?ﬁt;g develgcgjgd ?it%%?]gegﬁgln%pgr%% Oélmr(ﬁ?@ﬁp‘l’ﬁ’é'%r%%ﬁé?%ié prsdgonciuding at

: € pro
teash S BLEED Gt BRE%T % IptSt ane Sorver Otnitpsisia aneiiragheomprising

z) for%gw&@g@ Iispg~190 weight % of wax particTé larger
than 2.4 mm from a %%C%%%i?i \?v%fﬂjuét@%%?ﬁ&e?% sclereguosd =t
hyBRSCHTBBHEEED R Irqmickhsitin prametvanomasassise of <14.7 psia

Wh§:n megguil %&‘%@&%L@E{Q a transpao ble product comprising 90 to

20 weight % hydrocarbonaceous Tiqui J?ﬁ"t&%%?é@ﬁ% BAWRK targer
particles. thFe havoe St ngecatimiwict camprises > _75 weight % of a

liggid selggigad frgmgt consisting of naphtha, heavy olil, distillate,
Iubrbicant baseg(f)il, an rf%%gr%ssg 5&¥gwmﬁﬁhﬁﬂé%dgaw:
unloadedvepreizEeseryftia. Dhihe FO0 Kweas.Qf ths Q@Mﬁ |

q[ Se arat W nd liqui (%J%m

lustratesyRune b {Bh SRR e e rticles a ‘
transportable product according to gﬁ‘f &P BRgH e e Bonid

iIIustrate§%#%Mrﬁ@ﬂMpmmwﬁ@aiwt&b§}%%j containing
etalled

wax partighas.derived fto isgher-Tropsch process. -5
Description of the Invent’lrgﬁ {has bee IR SFER thixEmantibic waxes

can be ePTRRGIFEPEEDL S0 ws2d wragsw SLeQmprising a
liquid angdkggmg{:.%v%}f%r ed into olifg%v%xﬁ%gﬁicles. In"lst%éI it

Slas )
transportable products of the resentinvention and methods of °

B) tr%@%ﬁ@%ﬁﬁ%&mﬁms important that the solid wax particles
remain unconsolidated solid wax particles in the transportation liquid. -

VPYBTRHBIT Y e oMer Grilioit ds anbroddgeReaps g W SRR roduc:
includingha pussentirsiontion, e diansnaieble MOUCANNBNIPOCOUS o f
2 tne GovepisdsilOtie Bihuyelalnidpwarpartilasanbof 0. g ysIgnt Vo Tt recerving
shralFe aBEROAL, ocisd B mahads ALISROLIAG 0L HE AAHIGE e 2
of wa%’ggi%%ﬁtr.t?&?eci’aﬁ% Qﬂ*&%ﬁ gﬁﬁ?ﬁ&h' D R T ey Detmoss are aided fo 2
_hy.:h-ar Nehebig e 2% trne vapor pressure of <14.7 psis when measured at 20°C, to
form 2 transportable product comprising 90 to 20 weight % hydrocarbonaceous liquid and 10 to 80 weight
% wax particles. The hydrocarbonaceous liquid comprises =75 weight % ofa hignid selected from
the group consisiing of naphtha, heavy oil, distiliate, lubricant base oil, and mixtures thereof,

The transportable product is uniocaded.

Brief Descrintion of the Fisures of the Drawing

Figure ] illusirates a msthod for separating the wax particles and liquid of a
transportable product according to fhe present invention.

Figure 2 illustrates an embodiment for providing a transportable product contatning
wax, particles derived from a Fischer-Tropsch process.



wax particles in the transportable product while avoiding interparticle
adhesion and clumping by ensuring that the wax particles are not too
small and the amount of small wax particles is not excessive. By ensuring
that the wax particles are not too small and the amount of small wax
particles is not excessive, interparticle adhesion and clumping is avoided
even when the transportable product contains a relatively high weight %

of wax particles. Acpetgilesl\Detocintion oMY BOAGIRSE683
PG 05/033780 .presently claimed inventign allows for efficient and
e 3L o O B SR s
transiTEE pigreifiiictwemmunnp e hmyidaratinisandiniootdfogmiar exosmiey 2
partidfisc ' derived wax, slack wax, deoiled
B B B N R S AP B porine
parafSeEsa Ak, thié ipenernichWeiRd sl e feoinles FeisehouToogsitaplogaabwax
paradlEtiNRY pailislesicanbedn taerdon Obshhees.anmRRheres il dsks..
.. doughnuts, cylindrical extrudates, multilobe extrudates, ‘and combinations
hqu?hegr%%sﬁmﬁgéfém?% Wit Saeamiiripadrrsainmperict. The
complitidid] Ofih8D thangpoktakierared ucheanone achydr; %% eous liquid,
al h%l_, 100%%%, or.a mixture of these liquids. When the liquid is a -
iR R RIS 8 A A O PO e erameiRe QikhsPRTRRGiH' S a
accortiiy eetirbpreaesGtrestitjoichrthib Iquisbeampsias Teldhwweiah%afR: Heyid
from the aroup consisting.of naphtha, heavy oil, distillate, _
e L B e SRR g
by engapirpasible wekauittiearrdeobitiquithtiompising 20 weighl %W aiehicHoes

o sui ' ortable product can also be a liquid

R e RS R e 288 BB e

wax Ri’é%é%ﬂ@ RPSipedy iaEpi inis Kebsdiorsertlinlthepingns portddievpnoduet the

wansy BrafdiRRsleRedic: 0 NI\ IEL A, 198 DR PIBRANICAIIS HASh,
point, the acid number, and the pH may also need to be controfe ’
provide an acceptable transportable product. 20 Preferably, the
transportable product according to the present invention has a passing
stability rating when measured as described herein at 20C for 5 weeks.
Definitions The following terms and phrases will be used throughout the
specification and will 25 have the following meanings unless otherwise
indicated. "Developed site" refers to a refinery site at which transported
products are refined
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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 30
WRigteBmiSpsch process. The term "derived from petroleunfCEUS2005/033780
"petroleum derived” means that the product, fraction, or feed originates
presdiguTRipet ot arutiew fladiiseax isdepetroletrnidosivethivepo trasicety
in the %ans ortable products and methods of the present

be used
iargeif“f\li‘é’ﬁ’i%r??- 5006/036683 PCT/US200S/033780 "Slack wax" refers

to PavatfinfEnices o etoRtmimg 6F dEmaRing scher
Tropgﬁ}e&%@é&swgﬁiggﬁB Rlcohelsinciidenalcehole:bavingloma?, a8 warhes:

atoms including straight and branched chain alcohqls. Examples of higher
theregfe ot ARSI dDS RS BO RS ReBRaBAITET Buthn SR RBTHANGT portanst, 5 ¢
FisciBetikgscitivdresarhanasaqusasseiirbiarsite Ntk Yasranethanphena flat

petroleum, tar sands, oils Shal%&fgﬁ%lgeo% agdtdeg%@gg%%and mlx}tlures

diskg sty GYURARSBhELES S in SRR BtirE Compound HhersoL.

PreféniXiyngs eheompcisnds gontaidingshyékpgencahd carbon and optionally
sulfur,.nitr. oxygen, and other eleme e
o s Sy A S e A PN g
wated,iesehﬂueurmﬁtbamlbgééfsoiWhﬁd@éiﬂ%iéﬁs@éﬁ%@'@n@ﬁ‘h@?ﬁWhﬁdséthanol.
homgEIRCHRANACARUS AU RIRTS K0dlaHIg b EOMPHEARCTio GG sos
6 of a liquid selected fromthe group consisting of naphtha, heavy oil, .

=75csiithit, odisritad prieesgifroan i epat cSTHETas L P Ribe TN PHcbigpate:
1ubrfc%]£§'§a%9 &1}?%&%(1 QIRESIRELGD g\éﬁi ﬁﬁhﬁsgi@aﬂwtof&%ianﬁ?ﬁmkvup@eﬁbze
refers to a liquid comprising >_95 wel o water. Marjne. r refers to
ProdaEa b R BRI TR ) R B S TR AREA o
trandei€ IeibRRd sefinedspracutis:d Bemaltsngite Stefeighid/asitshwhithe limiting
. caqntains or is.near, a hydrocarbon asset and mor | a
size G R B8 ACSERTG 1 e b oo v L R Ay
producadiicidénimprisipgdiggidrethd ligax partclesyiperanejssre @ﬁﬁﬁﬁb?@%r the
acid EREMA T2 URP 10, A LS UEIORE O U TRIRENBAMESR ARSI 'S
application the scree?;s and the mesh size equivalent
transportable 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 phrases will be used throughout the speciﬁcatibn and will
have the following meanings unless otherwise indicated.

“Devyeloped site” refers to a refinery site at which transporied 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 “netroleun derived” means that the product,
fraciion, or feed originates from a ﬁetroleum crude. A slack wax is a petroleum derived wax

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

-6 -
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are taken from ASTM EIl 1. For determining sizes larger than 40 mesh, the

material is placed 25 on dry stainless steel screens and shaken by hand

both vertically and horizontally at about 1 vibration per second over a four

Wiheddidtatite for at least five minutes, and if necessary for 3C4(figie#33780

time so that amount of material on the screens does not change visually.

To istle #h Fefise Hoardhisiesrrpietsrand Snaceilfemdsalingnefesring
opcrgﬁgnfgnes is obtained, the particles are examined under a microscope

usm a calibrated eye piece of t%(}mlcr g:o g Far sizes sm éler than

AT SRl s IRA HrRGaE SR By HyRCERRHAYS Aevling to
strazgtetﬁ[mrmdli}@i pﬁﬁﬁemrtagelsmaﬂaenﬂtmmﬁ@hmmﬁbolamm@mpmﬁlpf

mater as hro mesh size is calculated using the
isoptditiel ﬁ%‘ﬁmq%”% %%%t?%%é%ﬁ%&%ewuszoos/oswso "Smaller"

reféiydopaticleschasssél felfdtrouginsbpyvanittnyito adize designatdands,
oils GEFOGING &g l’éx?g MEAV@F%‘& Mnie, papligles smaller than 2.4 mm (8

mesh) will rough a sieve c oth with an average opening of 2.4 nun,

the By@rsgd ereamsy r@étﬁ@aihé@%xgﬁar@delt?eqwee@%ﬁﬁlmmré%qﬁeaegmds
cont@hifiersanieLofdhe-eRening %Bhﬁaﬁznosrﬁze@tﬁ Am yerbeal disegtionSements.

measured separately According to ASTM E11, a sieve cloth with an
Exargglep 4B Sl of 2 RS AL RREACHR Oy e S Sudiangeralinfedst fucl
diesdC Ry atsalysntlasges 1;eiﬁrswamﬂmﬁmihaﬁmﬁmhwmﬁaugh a sieve

it e designate ordln M Ell. For ex m Ie grtic es
g ST RO BT o o LG S i Al &
liguidvekatpe dpeningandzh 4omsisiitircdverhie, dlpesmmglheatn@eﬂt@, iherdistaiee oil,
and %@I@h %rz%llel wires measured at the center of the opening, in the
orlzonta and vertical directions, measured separately. According to

AS Praidllnalgehelc r@fnrmra&ﬁumgesweﬁﬁﬁweha%ﬁpmy
altegnativaiv Redesignated 391{&&%%:%@!@%6 PIoHELs: tefersfo refined

products from crude or synthetic crude meeting specifications for sale in

reQiBHAP A ERANDIBY iRRIG A JASHmATER st adhoss) gl but not

Igmlmdcmﬁgagwlrgﬁg@ﬂ%@@@mponents thereof. Syngas or synthesis
ga§ refers tp a e (CO) and

seoQus mixtyre containing carbon monoxi
dRSGF S 6%6%8@%%8%& GiRPBHERE SRR WATRTARAE a5t more
than dmﬂdﬂefzslulﬁmeaempnﬁmge mamm}geas teterastanmisipistiiies ampotiablie
sirable. smcg thgy can noi is n ownstre Fischer-Tropsch

pmdu& 5Ce8s. These'in |mpur|t|e 166 dan eesl’eirs'nov y conven’ilona "tech ?wt%cﬁlee 3o
ade@émb&/aﬁor Pressure Measurement: Various ASTM methods have been

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

through the equivalent mesh size is caloulated using the sizes in ASTM E11.
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over the years to measure Reid Vapor Pressure including D323, D4953,
D5190, D5191, D6377 and D6378. D323 was the original method;
however, it is rarely used today. For purposes of this application, the Reid
wogaperBsessure should be measured by D5191 provided 25PtHaT #305/033780
material has a D2887 95% point below 700F and is fluid at 20C; otherwise
D3iglig8edeTotaparapos RressliraiMemsghenierve Fotbitixtuses designated

accof@RLAIRINGRydsocathons, the.Total VeparRressireshauld hesslculaied

using the Reid Vapor Pressure and the nomograph provided in Figure 4
throwhaR P sIREIHR 2D BY 08 TERIBR CE2Hriny o strregy Spetam /s nedse
dist=3QclERM EexteinalrigatingRaetdanks celie stocioteniperatuie HarAimtal and

homograph is taken as 20C (68F). Fqr liqui hi re almost .
vert G R S STRABURIY, (ATRUTE For Ll PR QB e
averl@tabpapor oF e gsuee ntgralvatertithiy truidevapoiepiessybe was determined

from Steam Tables.,At 20C (68F) the.pressure, of saturated steam. i oy

i s e N S b R R
desipiaGilenvistingal SFRIT UF br Beitipie. page Bs 12.gThbanibAmpof8 mesh) will

0 (ST f IStr Sl th..
me B N loe

the dHANFRYPEIVOB R e Vs ZOESTER dhiles senateal (e tRE G FUBRRoTiZonta]

and CLAREYEARBOHAURRI D Q5PN HECBRASIRY TNIS 1018l S-V8RRN with an
pressure of mixtures of water and alcohols can be determined by

averaee OBFMARP L BIATBAYAIFTBRSEY W ARHBRAS Bi7& of skill in the art.
Tragsportaioniamperatutei-facdnastiievasselsurRiboachtatk, tankerteting

: ti ithout heat, the t tation t ture is.20C,. which
e RO R gh B 2T PRI T R ATELB T s aee] o
1ubﬂ@iaib$swé,Mhmﬂabieppmdtsdhmpf_prising a liquid and wax particles

A VGE RO W R S L OB B B Wehuice (cO)
and briaatages esloesipribe s gonemRaiRIgHRsoy afiy el @t 40 de B0av &gt and
nitrodeNVaRE RATHOIR R DI AN AR: L0 BQWNY QIO A WaX PR GIES pBIQIE the

preferably 28 to 80 weight % wax particles, and even more preferably 30
dowRstEE T ElsTReos IPRRCRP oS Rt RSP h ENPHHERD FRINE T5FBRITRS Riceonasmg aee!

techﬂg@gg:esent invgntion has a passing stqbili.ty ratin.g vyhen measured as

cescrlpeshoien oL 20C for > weelc, L The louid o the fransporiatle
over the vears to measure Reid Vapor Pressure including D323, D4953, D5190, D5191,
D6377 and D6378. D323 was the original method; however, it is rarely used today. For
purposes of this application, the Reid Vapor Pressure should be measured by D5191 provided
that the material has a D2887 95% point below 700°F and 1s fluid at 20°C; otherwise D323 is
used.

Total Vapor Pressure Measurement: For mixtures containing hydrocarbons, the Total

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

determined from Steam Tables. At 20°C (68°F) the pressure of saturated steam is 0.33889

-8.
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20 water, or a mixture of these liquids. When the liquid is a mixture,
preferably it is a homogeneous mixture. In embodiments in which the
liquid is a hydrocarbonaceous liquid, the liquid comprises ?75 weight % of
W& hdeidasesected from the group consisting of naphtha, heaV¢GilS#istlazeso
lubricant base oil, and mixtures thereof, and in certain of these
psia eeAbEditents op @ferakly, dretydiocarlditteoustiolid Ts Aapkrayantien
pressgé% gﬁg@fﬁoﬁ?ﬁ%ﬁ %cﬁ%&g% qu" !:Sh%@{?{?% ﬁ?sf@?@h%@%{%g% age D-121.

rom group consisting of petroleum derived naphtha, s
At 2 FIS€hibe-Tropsohraesisect napithancifd AN xrdsahbradtsifp, gt 20°C 1t 1s

intenSARQAIG luidcomprises: 160 Weight Ymalcohal angddncertaital
lnte%?%%ﬁgﬁﬁﬁ%gﬁdﬁ%h%%id&%ar}f be essentially a@i%cg]m g.e., > 95 :

vapomﬂjﬁwooér@@ﬁwﬁWW@%@&H@@E&H%?HBH%@?‘&W&@H’M BRRERIERol can
expelRfiinainaneb&thanahdighebalcahels ianes 36 mixtures thereof. When an
alcohol is used in the liquid of the transportable product, . r{f%r%kg%ygheemtin
2l OB AR B SR e I R E5h B8 25 90 Waig Rt 9 Thethanol of - &
with@sseatialy methanskdh eenipeRfmaighi % wisthanotprtacalmiviasletypical
.embodiments, the liquid -9 WO 2006/036683 PCT/US2005/033780
VISHiRHses >_50 weight % water, and in certain of these embodiments, the
liqUitbgaesbe resseistiatiwater (HapspOUS wErGHEL WRRSINES digiihand wax
mﬁ%@‘éﬁa thelionyd maysbe-& mixture: piithass dilfeentiauidsdrrerambiviag o
omogeneous mixture. Accordingly, when the liquid is a e
the TGRSR calr e e e iSARERAR 2 b PSRy e B FRRUS U O MRTEFTTAY fLrther et %
LiquiURPIs 6 Mt%wammw!?&mWﬁ%mvmgﬂi%iﬁ}dﬁ Paftibibs) tors

comprising a hydrocarbonaceous liquid, it preferably further c rises ,
DreTGRORGE W R RFL SIS 40 S5 EIGH B Aot e My ™o
partidlethercampiiseiawiaisiodiydiocathenacteysstientit entivixhues thmseptability

. Preferably, Whgnt el ugglgc%g\ gitsfegafgrosv%%i ht % alcohol, the liquid
rating WHED WSATBHSES (AR And Ve more préferably, the 10 liquid is a

homogeneous mixture of alcohol and water. In certain of these
i %@bodiments, the liquid comprises > 90 weight % alcohol and <_10
ight % water. When the liquid comprises ?50 weight % water, the liquid

maYifuitierd obithp tkseshydrbsarInacEd s Rduigro HHESHareBrThRtifhedcohol,
watdh %Eeaoﬂa;%}&s gain.ef these ewbadimanisauhemtbadiopidraanprises >_

50 weight % water, the liquid further comprises alcohol, and even mo

hompEsRIABI I i B AT TGOS MR P STOBR BT At

the H&ﬁ@@@ﬂ&g@&%&@%@ﬁs erekadinentsidine diqeickddesmptisesodp Qongiging ¥ naphtha,
water and < 10 weight % alcoho]. Pr%&rrﬁ? ggp%ﬁec%%gm Oif%,lé’s%s

beayy il T Ra AR SR A B SRS “haphtha.

embodiments, preferably, the hydrocarbonaceous Hquid is naphtha. When the

hydrocarbonaceous liquid is a naphtha, the naphtha can be selected from the group consisting

of petroleum derived naphtha, Fischer-Tropsch derived naphtha, and mixtures thereof,

Ini other embodiments, the liquid comprises > 50 weight % alcohol, and in certain of
these embodiments, the liquid can be essentially alcohol (i.e., =95 weight % aicohol). When
the liquid comprises an alcohol, the alcohol can be methanol, ethanol, higher alcohols, and
mixtures thersof, When an alcohol is used in the liquid of the fransportable product,
preferably the alcohol is methanol and the liquid can be =50 weight % methanol or

essentially methanol (i.e., =95 weight % methanol). In alternative embodiments, the liquid
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The limiting 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 20 point, the acid number, and
WheoptdinEy also need to be controlled to provide an acceptBblélS2005/633760

transportable product. Factors that are important based on the liquid are

compusenTatiy e BrTaettbatdvn psrtrasIEerrarosp ey Hte ligridenrbe
esseMAHES S {gsggdag§ theseeondvglue, more preferred values are listed as
th

e third value, and even more preferred values are listed as, the fourth 25

valiesEeh\RROvo 06 bG8 R P EDEE8/038 e Toiapldifuids, preferably 2
hom%éﬁé@ﬁ@&bﬁdﬂ%w 06@?%&?%%9@%%riﬁle$i@mgdx@yﬂﬂf&ﬁﬁadﬁqb&dsﬁﬁﬁlﬂtt‘?r{@
ater > .%.Alco Methanal) Liqujd.vapor X14.7 < 147 < 14
I TS B LS SO A S0l GATECF B By Cn
the 1aR0E fibxar20Ghati A6C: kyEabB0Gacdh et BOOI<t Praf3aly Suifartambprises
None = Nane - None hut o tiopal i ‘ t -
ool SRS H il 8. OB A P S IR RO AR comprie
watem g @ cuilena0esbun oGty EiasssbieoC Patesatén wivksl Sru sy eqgirises

HOHIGERTMO Pod
B A e

liquidGog ABagre°RIaR Ee0h gl phrd aBfh 7o sk ACHBMcRH:GiRgmbodiments, the
lquiRRERRIRER RS PeHRBIR PR ughasserdnoWadhewHeaeRY liquid
comprises =50 weight % water, the liquid may further comprise hydrocarbonaceous liquid,
alcohol, or mixtures thereof. In certain of these embodiments, when the liguid comprises =
50 weight % water, the liquid fuﬁher comprises alcohol, and even more preferably, the liquid
is a homogeneous mixture of alcohol and water. In certain of these embodiments, the hiquid
comprises =90 weight % water and =10 weight % aicohol. Preferred homogeneous
mixtures include methanol-water and methanoi-naphtha.

The Limiting 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 controlled to provide an acceptable
transportable product.

Factors that are important baséd on the liquid are summarized in Table I below. In
Table I, where appropriate, preferred values are listed as the second value, more preferred
values are listed as the third value, and even more preferred values are listed as the fourth

value.

- 10 -



5 invention is vapor pressure. International maritime regulations limit the
maximum Reid Vapor Pressure of crude carried aboard conventional
tankers to "below atmospheric pressure” (i.e., less than 14.7 psia). These
wWERIE/fdefdfations limit the closed cup flash point to 60C or PRGHER S iétys0
of Life at Sea (SOLAS) Chapter 22, Regulation 55.1). Accordingly, a
practical operational limit is a flash point of >_60C. A practical operational

limit is a True 10 Vapor Pressure {ngi.Reid Vapor Pressure) of about 9-10
psia for conventional tankers. A True Vapor Pressur

g higher than
approximately 10 dEyEYqssieRA§gisSum [Ef ?ﬂéyrﬁiﬁk‘"éaﬁt dl#ﬂflﬁf‘iéﬁ? ises
discharge the tanker's caigBithnks, althogigh Te’adtMeHump ’?’ cokol

performance will depend on the particular ship Dnnnnnng chnr %ﬁano])

Liquigrrsiprals commanly ‘havesaiaximum | True Vap}ér Pressure limit o*ﬁél’?
rrespgin iSHsed on the maximum capability of floating—15-roefsterage-tanks

Waggeianthat the transportinis WG, l{‘fQ_ar‘r‘nn]lQ\ﬁ Gl ora ‘g‘r’“ﬁgnl .: m‘%
Stabaligydesigned to be shlp%%ﬁ 3’9 tfear am bientT rﬁ %Q@Eures the t\/’Z g

Pressure of the_liquid shotid'hs less-than-oF 147 psia

Surigféssured at 20C, preferBIBRFFéss than| or e lil?a ,FC e
at 20C. and more. pPEYEPISRAIRLAIAY, P ,QWPESE/ Wbﬁ onéfi'fy e

nn- 1

\/\Ihpn fmncnnrhn

ACigifpoC. -11 WO zooﬁ@%é@é §/LJ 52005/6§§7§o Ano her g 2 SO Ve
F].ﬂ '_ O TUBTOT - OT | .
MOW%’C}@F et Fis

. process 5
acids, thus making them ¥ corrosive. Corrosion on sh'ps has been
linked to-several-ma "‘"SL""". nethod ot et Uih(@%]ﬁ)ééﬂb (0)
W%é’ﬁ%’f’ﬁ%"e%&al sul ?a}\{"é/ qn% mes at them \A/g%#jcca%{fro %q ufesiskant
substance. Howe s ver§ dn‘fl%:u to maintain thg,€Qating,of allsn

surfaces and any uncoated surface c$n lead to WP@@EEﬁm e agids

nraconti

Presert H FIDth 1 IUIJDLJH pIUUUl.Lb Ld.” Ue LUHUSIVe espeCIally 10
ferrous metals (irons and steels). Ferrous corrosion can present

signifieantpreblentswitbrshipbe pansperithia@odtsiagervdssdsthanreadt
inveion tzrsux?ak%ﬁi%r a0d. Sﬁl@ﬁi%ﬁx%%ﬂﬁn%{%@@&@iﬁqm%é%ﬂiﬂiﬂﬂ Reid
e

conventio troleum, it is standard that crude oils should have total

V muiEresonm S L RO ST By SROC B henc pressure”

(. ep’i‘é.'@% A4S é&ﬁ)e%@&qm Sistibataifractiensbavepcisshpoibers 4638 or

than 1.5 m See, "Materials Selection for tr leym Refineries
hlghﬁdf@&w ?é%%ﬁi‘é@%@ﬁ%ﬁ?%k FyRE ﬁ?%e‘?na%%%? Y9dg'15

prabiQUBR-eXAS IRAgeS & ARRIOpTiate Sandarasitor fecretisnebmsionaarale
Vagg)\r/%gelsr;umae(not Reid Vapor Pressure) of about 9-10 psia for conventional tankers. A
True Vapor Pressure higher than approximately 10 or 11 psia during pumping may make it
difficult to fully discharge the tanker's cargo tanks, although the actual pumping performance
will depend on the particular ship. Receiving shoreside terminals commonly have &
maximum True Vapor Pressure limit of 11 psia, based on the meximum capability of floating
roof storage tanks. Given that the transportable products according to the present invention
are designed to be shipped at near ambient temperatures, the True Vapor Pressure of the
liquid should be less than or equal to 14.7 psia when measured at 20°C, preferably less than

or equal to 11 psia when measured at 20°C, and more preferably less than or equal to 9 psia

when measured at 20°C.

-11 -
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Colonial Pipeline Company's Section 3 Quality Assurance, section 3.2.2
(Page 3B-3 - February 2003) which requires that "all products shipped on
Colonial Pipeline, with the exception of all grades of Aviation Kerosene,
Wareopeifedl to meet a minimum level of corrosion protectidif:TT¥g005/033780
concentration of inhibitor dosage will be controlled to meet a 20 minimum
ratingpi:Beoiless Wian BYsphTEsE SLAPRCs AUsteaas tetarmined yauacmt
prob tandard I M%gg&f%%lvegfe?t WMethoe-Anilusatiierestie s battelauMwater

roducts Pipeline Cargoes” Therefore, according to the present inve,ntiog,
fromiteiEiRvsoTiAPRI: BEPRTEY TR %@%&/S&Fﬂf@%ﬁ%@%ﬁﬁ&ﬁ Hejtiia A TBaER S them
highxgjl%ﬁég'ﬁéjQ'éi%s?onr% EpaRBeaOkEta it aOmits BB wRightethod
% alcohol, the liquid should have an acid. number of I%c,s thaﬁu1 1'?01-@&102115
to PR ETRFIR i P R B B S TG RO IS ThE TG Uia e Smprises
resi&a%%@u%éﬁbé%waée&,theslWﬂﬁo@d@m@mﬂﬂﬂb Syepirefefalblyrs{e:8s, and
When the liguid is a hydrocarbonaceous liqui igu]
o FOR I ST TP RO e e et e e R 0B i
can by dsacartoaeenly ligfdincressbd it andstparlickaTRAY E0F AR
tendency to.disselve in.the,liqui I IS 4 t t
28 e R s A R i
and shighinpryitrablyublesrpidiies: weight of the hydrocarbonaceous liquid is
'esiutpéﬁiﬁ Q@ ragh et qefarably leseihen 300.a4B0k ABdieVeTMIRacid
pre erabll%/ 00-200 g/mol. -12 WO 2006/036683 PC /US_2 05/03 78Qatedthat
numpHidese thitdloraedh R 46 h BT PTG AT SIS SiGas 15 HHE ™ °
dgistitanspariahleproductmacsarding todhespreseokinyesiiofMmerthiaS dayion for
e A o A AoOh. ol el S TRRIDIS BN RESRIND 1008

iquid’is a mixture. 5 Wax

HolRariglesshhe qaratfinispnaxi st bendarsgortbarows wexosmiele gk svdhtg

to 1 resent _invention can - ini fabiy,ther 3 -
Colgg\?g%iﬁfgl\l}\fgé%f{lﬁt%g or lﬁ%%bfr@t% %ﬁ%ﬁ%%ﬁ%ﬁ F?%iﬁ [?/é%araffinic
FebancheR0SBichhichrtaivises iy almuuesihipRahmnsoiny gl Efepipfy bt

than 40-weight %, imQk by greaterthan BQaaightifmanderens
R glrog Bﬁggég%%?{;r%%%g%%a?n@}% wé? ht %!.i Exar;ples of s&ita%le araffinic
commeteesinsRiie: BUt EPECBERIARAY KU1 PHSEEFFOBLLR GBIV e 2

miRElraleHmOnrived wan stsh;as dackedcpeaisoieiun desivated axes ST ckandard
T e K e FeT e 1901 i ¥8ots Pipsiine Cargoes.”

Therefore, according to the present invention, it is important to control the acidity of

the transportation liquid. As such, when the Hquid is a hydrocarbonaceous liquid or
comprises > 50 weight % aicohol, the liquid should have an acid number of less than 1.5 mg
KOH/g, preferably less than 0.5 mg KOH/g. When the liquid comprises =50 weight %
water, the liguid should have a pH > 5, preferably > 6.5.

When the liquid is a hydrocarbonaceous liquid, the liquid should have a relatively low
moleculer weight. As the molecular weight of the hydrocarbonaceous liquid increases, the
wax particles have a gréater tendency to dissolve in the liquid. Accordingly, it 1s important
that the hydrocarbonaceous liquid have a molecular weight that is not' too high. As such,
preferably the molecular weight of the hydrocarbonaceous liguid is less than 500 g/mol, more

preferably less than 300 g/mol, and even more preferably 100-200 g/mol.
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lubricant raffinates, n-paraffin waxes, NAO waxes, waxes produced in
chemical plant 15 processes, microcrystalline waxes and mixtures thereof.
The paraffinic waxes of the present invention are solid at room
WiepAp@r3eie and preferably, have a pour point of greater thBATBB&yFa S0
been discovered that paraffinic waxes can be efficiently transported as a
trangjpnittabtevirodsctcnprisimg @tivpgidan dnttie favadfific ivaingirgtable
ordBUI0. O SQEL Rk 2R RAICIESe Rl 5 H AURLABIG GIARNGLS, A1 REGSERE ot

Invention and’methods of transporting paraffinic waxes, it is important that
reqhiecdofitt fananfsaricl &8 verfiliF (N RS SRmAEReBIRd WS PARICBs igirbis 2
mii@psportation liquid. The transportable product and methods of

transporting of the paraffinic wax according to the present invention are

able to accommodate a relatively high weight % of wax particles in the
wapspeiable product while avoiding interparticle 25 adhesion and

clumping by ensuring that the wax particles are not too small and the

R AR e R e
impaticlesmdie agtiiaafinavandPthierabinuht pisffialbwax pattide Sisupotn the
" Jnieipaivis atissian A0d.ch mRng b, Aadad syer Mg
pref?%%slﬁgra fe pro e eontains areﬁaﬂve’ly igh weight % of wax particles!
profioebirdirgeter thenpte semglin Vet Hiséctrhiis poptablbapradiigight %o, and even
mAFYAags0usly:30,C0MmprRESnPE; 10F2 gl %0iligiid, anek1Q 10805 include,

weight % wax particles, preferably 25 to 80 weight % wax particles, more,
bupetapabigpiosl 16 SBsasighips h e petivies, RavalaverimoRs prefidbly tpted
pe@%}ﬁ@rﬂv@éﬁ%&/@if%, @@Eu@mhag@déé@efaamﬁﬁsh E%E&mh Qeﬂﬁéogaiﬁo

The wax particles can.be in't rm of spheres, semi-spheres, flat disks,
B A RTE S 56 RTHE L e AR P e
prébeseefnfreigtabliiihe wexapanictesatbesptieibalpartinit-sphesioflhdtrissent
infISIENed (Ot e INSNed PAEE PAL A A0APE DB RIER I laRekor than

résistance to movenient and does not contain excessively smallparticles.
608(Since interparticle adhesion is facilitated by contact between the

surfacps of thenastisles  lumping of pasticles is Minimized hBR H8s o

surface to volume ratio is minimized. Minimizing the surface to volume

trapgnerisbinerpdrtremsE RAmnI M RatbEr Wk hate dsorresiifyax
pam@lé'gq%@tﬁ@{r%é&@as}e%&@c&e%M@@ﬂf@@%@mmﬁp&mmng
spherical solid, preferably a sphere or semi-sphere where the ratio of th
PaRREBICH o %%%@Pféfﬂgééah%‘ﬁé%é%ﬂ%PQW&%&?E%M@F&BW}’GB@ d wax
paxsiecs heQiirpnestiblRgliat [Eesteesiaiible phapesaintiuetparictesdporting

octhe form.of flat disks, doughputs, or with pointy, appendages. modate a relatively

high weight % of wax particles in the transportable product while avoiding mterparticie
adhesion and clumping by ensuring that fhe way particles are not too small and the amount of
small wax particles is not excessive. By ensuring that the wax particles are not too small and
the amount of small wax particles is not excessive, interparticle adhesion and clumping is
avoided even when the transportable product contains a relatively high weight % of wax
particles. According to the present invention, the transportable product advantageously
comprises 90 to 20 weight % liquid and 10 to 80 weight % wax particles, preferably 25 to 80
weight % wax particles, more preférably 28 1o 80 weight % Wéx particlefs, and eveﬁ more

preferably 30 to 80 weight % wax particles.
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Given that the volume fraction of space occupied by uniform spheres in
hexagonal arrangement (the closest possible arrangement) is 0.7405, the
maximum weight % of wax in the transportable product will be

WagneKitefdfely 80 weight %. The higher density of wax will R6TREAIATE33780
the percentage slightly beyond the volume maximum, as will the use of

slighty Wenphddearmbadpiitifes ahippamicRse iRk raty iy digss doughnuts,
cyli=RBRuansinL ationRhrandonnaskingieheguaksize babeIgs, gives.a

volume fraction of space filled of 0.64. Thus, a mqre _practical upper Jimit
Darglep S FRREESAL SR ETTLTRRSTI R altiCIBE TS Re %&ﬂ%g’ﬁeﬂaﬁiﬁ%}mﬁ‘ shape
theageeptablede praduce arangemhsizdsiptovidedthat thecvadstinajaritpaficles.
. the 20 particles,are Iarsg

r than 0.1 mm. Preferably, the vast majority of the
Sin R AT BT TR T A o B eToraby A Ge IHaR 2 o Farur
cluaypery nforetpriefssablyitargd thamtdernuack vrolhenctorfacilitataipiarping,

Mirtl%iﬂﬁgicﬁlee?%r HStOQL Hl%ol%ti%“@ﬁﬁ@BM&@Q&%&%%M@&M SBorax that

nun in‘size. The minimum size of the'wax particles and the weight ]
disgodrerintadeedfmmiaipparicios. Jmateariclemsd Wame Bvoiphses or semi-
sph@}{@gp&'iﬂ%&@fé?ﬁﬁg% SR cmping Aeparssdensome deges i Beinor axis

liquid used to form'the transportable product, the concentration of the wax,

doeg gt EEFARR Pt BT AFBBADWRERHEHERS portBFe Mriiiia!fs Rt less desirable,
shabaQM@Jplg@@muﬁ i%w;ﬂ;a@e m&i@mggménowﬁm?%ﬁty}@s%md@eﬁ.

wax particles larger than 2.4 mm, prefera > weight % o wax

B A SO O SR LA SR AR Tahei B omal
arrdn@aneig it ddeah ph st sveepzrticte sic O17¥s ¢he miE veigh &glofwak wax in

ticles | h . ? igh ticl .

oI S S BB s i
incisaytidhe piergetegh AHRE iy Hiery herwansporeables iglidhe orspriséghtboon-
Sphél%amgﬁé@é% %Té%@@élﬁvgg&%@sv@%%ﬂé{ﬁ{ﬂaﬁgﬁd@ Bhdom

articles comprise >_75 weight % of wax particles larger than 0.1 _mm,

pac Pé&&faﬁm}ai'i%d\ﬁ%}i’ﬁl?ﬁs%‘@ﬁ \?r/éi?%@ﬁi%?@é“?&@%ﬁpﬁ?ﬁﬁ%?ﬁ PAMOAind e more
pram@mf@feﬁworglmhhbﬁwf waﬁi%arﬁﬁi 9&@&@@@&%@@&& W?]ngtght %.

Transportable Product The transpgrtable product according to the present

invehticiSaVAtAg 8EUNK? %&%@r@é%%&@%%é%h%%ﬁ%%%?@f %fid
par@fdo:20lwvedg kit-260if uich. Preferaiily tthesttangpatiadf &:predidtcamprigesthan

t 9% wax
&

1 Y }[noq%‘ip‘%"fiegﬁk(’/‘ia\’r" & t'%%‘zﬁtﬂ%% ah g%@ﬁerée rf'\%l\% L efaﬁﬁyﬁ%)g‘é‘ée&%@ﬁ Tt
pdrticles, and even more preferably 30 t0 ight % wax particles.

However, to facilifate pumping, the particles must not be too large, and preferably are smaller

than 50 mm In size. . |

The minimum size of the wax particles and the weight percentage of small particies
that can be used while avoiding interparticle adhssion and clumping depends to some degree
on the liquid used to form the fransportable product, the conceniration of the wax, and
temperature of transport. '

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

weight % of wax particles larger than 2.8 mm. When the fransportable liguid comprises =50
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10 Interparticle adhesion and clumping is avoided by ensuring that the

amount of small wax particles is not excessive, the limiting size

depending on the liquid. Small wax particles may slowly dissolve into the
wigenok/thasss the wax particles must not be too small and theramiogmnoa633780

small wax particles must not be excessive. In addition, in certain liquids
wellaBt %awﬁc&gsmr@m@mtiﬂiﬁlydmpiisswé whigteftre; mmmﬂa@gsimgéﬂmmi
mrﬁma” g@Oma gﬁ? ir *«e*.fla%yv%léf RL9! g?'iﬁgr? Eel Ida%:zdvt\al‘be%nmo ePreferablv

roca naceou ds are the ax particles’have a greate
?—%M@@ﬁ%@fmﬁg@ﬁ@ﬂmm@lﬂﬂhé Wpartlcles must not be too small
and need to be relatively larger than if the liquid comprises > 50 weight %
alcohol or 50 welght % water. As such, when the transportable liquid is a
ArhdRBReERs liquid, for example naphtha, the wax particles

COTPE%?MQBﬁ{g@&?w@@m;ﬂgl?&ﬂ?ggﬁemgﬁv&ﬁ&o%(%@@ﬁw

referably ~0 weight % of wax partic arger than mes

OB Wb b BRI e h B S ﬁ{éei Qrﬁ%aé fnéfféménan%fﬁﬁa , the

mn@rmie& pasiber m@mﬁh@uta anaaﬁg}nt%ﬁmmrpaxmhacad besigmbanti to 80

Ass f the trans ort q S>.50 w t %

Wfi’;ﬁ&cgzl I”};)ch)r Wé /3 Wa?e ee%a ggjﬁﬁc ytc/;mprlgar%
Welght@bzuﬂﬁ&iﬁa&dbaﬂmgsda;&gepm@m @vmlmmb@ﬂ!@mash@ﬁpﬁm‘@mtyt of small

wax pLARWEION P60 ao A pattie aéga%sg&@agcgglsﬁggg% OSREAN . 2B sctes

even more preferabgl ~0 weight % of wax parfi rthan 2.8

magylptekedished thateide SRS Wik @@rﬁé@@&#@%ﬁﬁmﬁ o Wurfaed apddbe

R ASS qducasthe amauetet wavthat slawbndisselvas 1[&59&9%16
transportation I|qU|d to the point that the transportable product can be

PELIES F5 RP NS a0 TEF AP SRR 5 e ire (57385 iftliparticies may be
relptiveERinggdhemBxpaiicias ShounldidesirmiiarthanibRimmnr\Wiile thesise

cleéj ﬂ%%tgnt%att%rfper% L{lsc? soiI\'fsenQ'I"l q%ggdﬁlgurfactéaﬁll Canu%;e n%(tjge goo

R extessive amount. of small wax par TiCles orfines. Wik Fesdftin &h
smaﬁﬁabbeedmﬁmmtmwmmdhaﬁﬁ btz ifiqvac Qantickedor ifaticizipricica®l or =

o R
exm@%fnaghﬁ@nthﬁ@a}fm@wmﬁtﬁm@ &4h vegkhiovéw byreoinientiogralthan 2.4
R QVRGIOPEIataRs do0e 01 Bitber the trananariable RIadet or e MRX) When

particles, it is preferable to minimize the formation of fines so that a stable

W%ﬁéﬁ@ﬁ%ﬂl@ pretiat thelrepepragariaiditrBti thezsauefdrcards tised without
unawq&meﬁn&mgmﬁmgm Eﬂ@Sl@@@lb@ meliechairdRresessediagaiiid

Dis qut ax particles into uid is a function of.the
cowsﬁ é;ra té%ﬁ eW i(cgh for __§61 we}g t water %16 wax part?cles may comprise =

75 weight % of wax particles larger 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 mm. | .

By increasing the size of the wax particles, the reduction of surface area ﬁer uﬁit Inass
reduces the amount of wax that slowly dissolves into the trensportation liquid to the point that
the transportable product can be stored and shipped over a 5 wesk period, However, to
facilitate pumping, the wax particles should be smaller than 50 mm. While the use of
surfactants fo form emulsions is_,nqt required, surfactents can be added.

An excessive amount,of srhall wax particles, or fines, will result in an unstable

transportable product. Thus, if wax particle formation produces an excessive amount of
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transportable product and of the liquid. When the liquid is a
hydrocarbonaceous liquid, for example naphtha, it is important that the
transportable product not exceed 50C, even for short periods of time.
wRragf@raissssor hydrocarbonaceous liquids, the transportablePSratisut30337s6
does not exceed 40C, and more preferably the transportable product does
fmEOIRNEeeERAQ Yorsmiond. pered whtitmeoditdst iheferabdyivhenthgmiepiithio
is a hydracarbonaceous liquid, the transportable tis maintai
g LR MO UL OOt AL o S 16 e S e e
tragponixilresthereofhtheawaxtpérticlds rrafrdds shinipireiretbansshslof finss
ter, QF hol Rur J ; iquighen ;
e e P
fingdc Biodvere finesearBS IR} A podtarcasdtRg#Fansportable product not

exceed 656 AReREsierahlyidae mib Haxaaes 20tndaue dotincieasetiure of the

efficiencies, preferably, the wax particles and_the liquid of the .
e ReRREHREINEH 6B EF BITGIRS TR RO A SR AR Rte gy o
exAHAM: 3HAMMMNPRs RhsatctaAlBatuiglgaslepraakassetfotadrbiiingn for
synthesis gas is gften found at a remote site d is often also |
SRR e e e e
dopaieffiniead 480, bedtramsportiechbly thax papicials aprpdhiet Hgaid b weagdedC
in the transportable rgi 1 18, form. f
SR e R e S e
traifstivetsbipopattis] bszmatdioddddtivern amidéh# Fropsch process, |

preferably. the liguit el thetiansparabispradist s alsa.arivado fram -
Fischer-Tropsch process. Hydrocarbonaceous liquids, water, anh%%ljcghok
pagisiebeen T B AR T IER SrOERR TR SEBHIIS iASrOALRE

wieffigiengies cosingas iasicda9:alsn desived:fsony 6 dhisthenttropscin picdedsvater
prevents any introductjon of unwanted contaminants, such as nitr

R BSOS AR D6 EoF RO o g e oy docs

noFéseherstrapsch derived wax particles. -16 WO 2006/036683

PCT/US2005/033780. In an additional embodjment, the. natyral o i/
coal ‘286t C51 Sgﬂu%%ccil 8%?%\%%%%%%%@ gg%%orca Fischer-Tropsch ©
trapspeesisdonpiovide giastparicle soramatsdesnt RSB R aS T Hor St PEHRon

SOcheenatural gas or coal asset can also be used in a methanol synthesis

process to provide methanol. The methanol can be used as the liquid or a .
portié{ﬁmiegﬁa gidenlippset for p;oducing synthesis gas is often found at a remote site

and is often also located at the same remote site ag an oil field. Accordingly, prefera’bly, both
the paraffinic wax to be tranépox_ted as wax particles and the liquid to be used in the
transportable product originate in some form from the natural gas or coal asset and/or the oi]
field. .

By way of example, in one embodiment if the wax particles are derived from a
Fischer-Tropsch process, preferably, the liguid of the transportable product is also derived
from a Fischer-Tropsch process. Hydrocarbonaceous liquids, water, and alcohol can be
derived from a Fischer-Tropsch process. In addition to increased efficiencies, using a liquid
also derived from a Fischer-Tropsch process prevents any introduction of unwanted

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

" Fischer-Tropsch derived wax particles.
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5 transportable product. If the wax particles are derived from petroleum,

preferably the liquid of the transportable product can also be derived from

the oil field providing the petroleum derived wax. As such, the liquid can
wiee2tppeisetéum derived naphtha, a petroleum derived heavy©#{Us2005/033780

petroleum derived distillate, petroleum derived lubricant base oil, and

m in’uf@ﬁ ibeiremhl kﬁlmﬁi'ﬁaﬂmtukal g dreedat assetskor protetisg Synthesis

asafa gisc P‘“ﬁerOft &L@Q@%ﬂa@ﬁ@%rﬁmﬁ@é&ﬁd the %{%ﬁ‘?ﬁeszs as

gd may &rived one or both of these sources and liqui

ge@rm eﬁamsm@ mamlm@du(ﬂﬁﬁ# &EI SEIBsH RSB MRS aRRh a@&%%mwss
to &%% Wax Rajfticies qﬁ@&%%ﬁ%fﬁ%d% ameamnationafitheo seny esidlof the

the transportable liquid is a hydrocarbonaceous liquid, >_75 weight % of
iragsBofERbig PIBISselected from the group consisting of naphtha, heavy oll,

dlstlllmqét&b;)nas@ﬁaasa@deam i yeastheiepiBraferablyigiié of the

hydrocarbonaceous ljqujd % Ifur ont 1of < IO&) gl%ne é&){rﬁaferag A
tr2BSNRS TR B FERERALRY WHERHS t§ Hibie R P
wdﬁt}/d‘&@@ﬁd&b%&@ﬂﬁm&ﬂﬁ] bidy ﬁwdﬂquml dsraghtindhiEhe petphitho ckritsl heavy oil,
pe%%i%{ge gﬁ.\? %lga{to uﬁetrcgnSISt&ngx%que%{%%{@agee&Yeﬂl@ﬁ‘Hms thereof.

r- opsc nap A ‘and mixtures thereof. 20 DUe to increased
efficidneiespibtizeswasophetisicbapeoderivedynbiess Fsene T RYpael are often

fot?xgg %?ﬁﬁé Risierably the Qﬂ@@%@pkﬁi@cfﬁgﬁ id FoRSEh Slatived Papkthas these

e wax particles’ are derived from petroleum, for example slack

somass prefbrdislyicipE iR T Bl RIPGRSLMEHBIAYEE FRIECTR Do source

as WSSt HiRe: Edsehe it i@@ﬁﬁlﬂzﬁﬁ&vadtbﬁ@é@tﬁaﬂdcles with a
Fischer- ropsch derived Iqu|d because Fischer- Tro% rod c;ttg/O oaftﬁe hqmd

extrem SR TBRPE RIS BrcbItamIRAS Qe SE eutflr SoHRAINng
is GORRALIRGS macgz@ﬁgﬂ@mmrg@mghmmpwm dfssﬁmc-rﬁbmpsuhbase oil, and

mapnese propgss Rieferabl, e wax parldissaseoudingloiriesento

ErvEd trom a IScher-Tropsch process. In an even
ppmereppriefelte dbinpotim &ntfaebavharpbetiomsonablerhfisddetation liquid

hyigcl:sar g,derived, flr% A FISENRELroRsell PracesS HRFISERE s dIERRICAom the group

&t ry, syngas is’converted to liquid hydrocarbons by contact with a

commwms@ﬁmmbihﬁeﬁawér RBFGB AEPHA Ry, BHsa fereot.

DRD SRiionalY LA %@@@/@%@ggaagwaama/@aamstl@we@pm
ydrocarbons (ethane and heavier) can be sent rou I&g cogéf tlona

pl’@?ﬁ@a@“&ﬁ@%@ﬁ 46’5%}83 E&?ﬁmé; ?@%@ dé%ﬁ & Wax particles
areQRIAIRS Mrﬁﬁﬁ%@ﬂﬂgfﬁﬁéﬁaﬂﬁpla slack wax, preferably, e naphthaisa petroieum

derived naphtha. It is also advantageous to utilize Fischer-Tropsch derived wax particies
with a Fischer-Tropsch derived liquid because Fischer-Tropsch products have extremely low
amounts of contaminants such as sulfur containing compounds and nitrogen containing

compounds.

Fischer-Troz)ssh Svnthesis Process

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

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

with a Fischer-Tropsch catalyst under reactive conditions. Typically, methane and optionally
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monoxide, and may include minor amounts of carbon dioxide and/or
water. The presence of sulfur, nitrogen, halogen, selenium, phosphorus
and arsenic contaminants in the syngas is 5 undesirable. For this reason
warmgapeisding on the quality of the syngas, it is preferred t@CrEHIOVE /633780
sulfur and other contaminants from the feed before performing the
heaiSODRIJOOPSEHY Shemiskt hchMeansafobremotting: thesecontamind aptszre

well known tq those of skill in,the_art. F | are 4,
S R R e
mosetitamindntsyarewizlkinowmprirostoabokiliprife /o wer mBemeesgice of
sulﬁﬁsﬁﬁ%%g%ﬁf’g%t‘o“ }@g&m_ dardodhe Fiseher hrepsahraatafBmeas is

remove-carbon dioxide produced during the syngas reaction and an

A ) 2 y
undagiatbion af SUfis TR BUhERPRHBE BAHY FEANGYEH PTG &8N ihés prefetred fo
renfRRQMRlshe, {0k examRieRY e idstiBg the sy RgaB:witheaimigiyher-Tropsch

alkaline solution (e.g., aqueous potassium carbo t? in a acke(% ﬁ%ﬁlm%
chie P e B8 S BB ST RGeS K BrTHy 4 e
art THSHRRbHE2745 AndEQswithvacFiseb s Feopsdhocalily styndeesulteate for

temperature and pressure reactive conditions. forms liquid and gase,
B A PR FISGHeR SO COH Bt e Ul S Goa oo
dedeihparaiurEy tiahoyts300: 100k [H4Na 7o) s grefertiiip apooy 4oOEEeH0xIde

04-228C); pressures out1.0- ' r

e R
rerd @@L 0TbO0cae oy e cprafivetsly abedns0n DBt e/ BinfrEseatibie Bfdly
aliGR 9%%@(&!&%%@9&%&%&9&%@%&% {Rastionsuare. well known

to those of skilfin the art. The products of the Fischer-Tropsch synthesis _

procesaAsFRANGE RBHPECESSCIOR IR DTHBFSHyhHEAEETS TPEEYe o 2
anfaNgSkhereasdionGrohaenrtustiersintd\ariety-afreasidplypes; sactve

as fixed bed r_eacéors containing.one or mo ciltal glt redsbﬁlr%gé/tion is typically
CORGHIYR OB A B B PR TS BP S Combinatioh of drfferent type - -
cofigaekars: Suphreeactionsprocds8H0aR d1atTor s ane slaHinebau -5 50°F

0 ted in the literature. The slurry i T ichd N
T s e e

21transfen¢haraptesistcydacihies sif ebryly 1 8kdth@Pmis/ sfntmesir okt
3,(?16%’J%ﬂ%pﬁ%?eg%?gyﬁﬁlngQ@ﬂ%% e IB RARIAE reactions are
ydroGarbons

0 en using a cobalt'catalyst. In the slurry process, a
wedlhuersn tedhoprisiilil miv&E-of hydrogen and carbon monoxide is

bubbjgd %&Bcﬁ%@ Shird phase-thepstahsaluiypediield samprigesam C; to Cao-
particulate Fischer-Tropsch type hydrocarbon synthesi %adtalyas'% ATiety of reactor
B AT St TSIy RS RSP P bEXogHCty

ﬁdn' rocarbon
tyP$QAuets0fiilaa 518 reactors containing one or more catalyst beds, shirry reactors,

fluidized bed reactors, or a combination of different type reactors, Such reaction processes
and reactors are well known and ciocumented in the literature.

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

catalyst dispersed and suspended in a shurry liquid comprising hydrocarbon products of the
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WO 2006/036683 PCT/11S2005/033780 synthesis reaction which are
liquid under the reaction conditions. The mole ratio of the hydrogen to the
carbon monoxide may broadly range from about 0.5 to about 4, but is
wiieves/tppigally within the range of from about 0.7 to about ZP¥3/EREMS/033780
preferably from about 0.7 to about 2.5. A patrticularly preferred
syiffissheestropschigrocetsud tadghtinr EPLEB090%TI0A 0 e omigletedyof the

hy .nlc%)e’rglg) %r%g gati}&fﬁ iI@l )E?(Ig @&:ﬁr(g%lgl{ﬂé@ﬁéﬁﬁaﬂgug@%%bom 4, but 1s more

cher-Tropsch catalysts contain a Group VIl transition metal on a metal

tyrinetie ithipcohe FREccet AR aheif dI 800t i AR BIE Figkhy Fromdeis) 7 ©
ah@Rd/er arystaling 1 MalacuiansieuesTduiabiedoiseheral sapsChroasatysts also
comprise one or more of Fe, Ni, Co, Ru and Re, with cobalt being
coTR RA i R e B P STFRSIR %@iﬂiﬁqsgﬁmprises 10 effective
amomrisneftotiathantopei0EmabresebReinRICHLPE INiaRkifidn, thifialhrManetal
nd La on a suitable inorganic support material, preferably one.which . ...
x5S SHe TR TPR Gy e t F pn g R atine

maoieduddt presentintthé @&é&yg@mmmmmwn}lﬂaﬂ d’@b@uﬂ@@ Qg g,htﬂ v4°0, Ru
anﬁéeh%%%'oﬁa&aéx%ggﬁr@}@gé&'0& p%?&%@tﬁélﬁat&p'%gﬁlﬁgczﬁ&%?%ﬁ@ﬁ'&s

oXide promoters s as ThO2,1a203, MgO, and TiO ,gromoters such
eifagizeGmaBtnobro PaE RIS 0P, PR LRI, B, 1) FeolNade. retls (chfigxge La

onAWkiand Qﬁﬁ}%ﬁﬁﬁé‘%ﬂi&eﬂ RS SHOB A Fé MMl candrRe SuitabiRre
|

support materials include alumina, silica, magnesia and titania or ’

re AT SR S B P OB TRSE s U BRSO CE SR EBTRAThiR GPe ARy Lk s betweer.
abﬁlﬁmlaﬂ%aama.v&ésﬁwﬁaﬂ&iys&aaadan@@dmﬂgmfamn'xafﬁokmmb aiachalso

illustrated in. U.S. Patent Np. 4 ,663,.which.is intended to
Co R DIE PETEITE TR A o ot B2l S da o P Bars such as ZeOn
nobRtalysts @ne ki RunRb, ovidecchais grawith Grobgbitie sih atlersmaidtively

low to moder d th acti ' r iv gh,.::
e e Mo (g adiela ee AR oo
magrepertiohtisihigy mileced drareig Hirqleok yunppmdsioc eptl SmamEaanatests
coﬂx&%&‘ﬁmép*@égﬂi%{%k%@@h{ high.£baingsawibi2aprobabiiies.and the

e

reaction products include a relatively low proportion of low molecular -
Paend 59 gt SleRAech Atia seistive RE MBSO B R&GIeHYRe catalyst

se@ight (C30+) waxes. Such catalysts are well known to those of skill in

the art and can be readily obtained.and/or I%e red. %ﬁg&)ro u%:t frorrf %a ; ’
Fisch&F A g 5 Bt S BB R %g@rﬁ it Bag afHLCF et gy Telatively
lopredusis:tenfdseherdiapseiiveadiitndegenrathibimtiideadghnretioton
wd2auct and & ey eaction pioduet, The HORLECUPR PIGUHEL 1 o g
Condansaw fraction) inclydes
(Cap+) waxes. Certain other catalysts are known to provide relatively high cha,:in growth
probabilities, and the reaction products include a relatively low proportion of low molecular
(Cog) weight olefins and a relatively high proportion of high molecular weight (Csos) waxes.
Such catalysts are well known to those of skill in the art and can be readily obtained and/or
prepared.

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

largely in the Cs-Cyp range, with decreasing amounts up to about Cyp. The waxy reaction
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hydrocarbons boiling below about 700F (e.qg., tail gases through middle
distillate fuels), largely in the C5-C20 range, with decreasing amounts up
to about C30. The waxy reaction -19 WO 2006/036683
WeCTIkB2E105/033780 product (i.e., the wax fraction) inClud@sT/Us2605/033780
hydrocarbons boiling above about 600F (e.g., vacuum gas oil through

préveayii. patating) fartely incthécCRokorariyes ithine ebeus g Hrholiée. 2.
vaGRPAR G Qe EIRMIER 9B HEACH on R B ABH (e A RN A armounts

tantially paraffinic. The 5 waxy product generally comprises greater
dotwal® Taeweight % normal paraffins, and often greater than 80 weight %

normgkpaiaffing rHagdighbmactianpseduct somprisesnataliinic, PIREHRIS The

with a significant proportion of alcohols and olefins. In some cases, the
W A Y SO U R RS BT S B TR RPAS Sy WA G 88 B anewsHF D
grhigheiradoohaliharichetefinsdiffs.tha wdight eaction pratlicct(hepritbepaaxiinic

fraction) that is .ttansported. according to 10.the present invention as wax
P B R L RO R R
reattetiguidust they trangportableuphod et WErERhtnd @ctio mighed udtateans ked

d Vi TolF]] IXur ereof..

o At S o e el B A b o

thyegert iesebende AP roNloh i dchdicTigpserctisroprsbioitiabeas be used to

privRdused A% during thesiseher-Trpsch process as a significant
by-product and cooling water is used in the Fischer-Tropsch process, *

both G WERE FeasiiPBECaHEERNBE WistdP SN foYasARaprecous liquid,
aldsBsISpofiabledpnaeiet. Pretkiably, wardighizreasiionprotiuckisidsedhto
rovide,a naphtha tq be utilized as, the liquid of the transportable produgct
s S e A e
duxhg ﬂ@ﬁémﬁlalﬁtezpnhdmccp% msayshpifiesassapydduipgradenBigthater is used in
adHARErTORer UL PRHLE D BIAGEBRSSMELINONRIRASE Ol 3ilne
the art. These processes for providing an acceptable liquid suitable for

trapgeiistisertpansh drialsteprotadihh etaeieod erstiicitionsdecansoiddatiomhtha to
be 2BLPUOM VARt AING Y IFasIasking. ARd. corpbinations theraal, dhe o

hydrocarbonacequs liquid can be derived from the’light products of the

PrEEEreBs UL FPDPoR Es Y B IR GP BRIrTIR:; ARy Raprrrs e ionwerade
theMischaspapeiiiginpesimabkelroang 4an00as#:ab R ICK MERAIARIC These
BB SSTRE P et e ol e o sl
incréfeibytiraoshipthdaaktparticlesprdrschiesdrapsch figbtahthictsdasuch
cofBinations thereof. _ |

The hydrocarbonaceous liquid can be derived from the light products of the Fischer-
Tropsch process. By way of c¢xample, while naphtha can be purchased on the open market
and can consist of aromatic, naphthenic, paraffinic compounds, and mixtures “ihereof,‘ it is
preferable to use a light kydrocarbon Fischer-Tropsch product, From an economic
standpoint, it is preferable to ship the wax particles in Fischer-Tropsch light products, such as
condensates and naphthas, rather than water, methanol, or mixtures thereof, |

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

1.5 mg KOH/g, and more preferably less than 6.5 mg KOH/g. Methods for reducing acid
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condensates and naphthas, rather than water, methanol, or mixtures

thereof. 30 However, light hydrocarbon Fischer-Tropsch products

frequently contain oxygenates in the form of alcohols and acids, which

weameestitsn corrosion. Thus, it is important that the light hyrroeaoosns37so

Fischer-Tropsch product be treated to reduce its acid number to less than
nurkbbriig K@ Hg, andonaretpi efehabiyttessnth y@dEmanikKO kileprMeth ol g folites,

educing acid 20 00 / r
o D et g, oo cr e e o on
deczdwiitelsfiam therdbpnoduringritslags! wmuptivspidky disshees e B Eigoauct to

1es?&Q@Dx%%tiea@g?ﬁ%%ﬁw@m, d!se@bmggg_cing the acid number of

the Fischer-Tropsch light product to less than 1.5 mg KOH/qg, preferably

less PN derr ROTIR . 2 PR IR S ARG SH 0 £ B SEREH Ao pSERTngly.

for HOGRSS: AlsR AR AE ABidiscATRpWINg:forithewpteraervedfmawater to
Fischer-Tropsch procesg, it js |rg§ rtant to treat tge water to increase its
dREBRry

ncpastd iy REAIR ETRART A 4RA B (EEHEFIHER 8:3 1t is also possible to
mix hapiithan aeiyerfiampetiol darveditvthe Sivther - Tiopse Fisaphifagsch

form blended ht that have an acid number of less than 1.
oD T SR at D A iR o i ek O
prefiyrdbbytriest brh ) drow ESKEEUCHt bidvdedt pegstitieds todedisebahiydnierack such
bleﬂé#émgﬁ%&%%%ﬂ@@fﬂl@mmﬁ&b@ than Liedng KOG andpreferably omyg

less than 0.5 mg KOH/g. Preferably, the hydrocarbonaceous liquid has a
andspyeifrebipitiont BER QOB prewstanklyste Bt braeer s ibpEe iRt

sulRfosHseis: have dowswifus-eppisntscl thehy drocahanaseousiapiggarehave
blends of Fischer-Tropsch liquids 15 and _petroleym derived liquids, . .

Lo SIFBR RHA or HY A TR ERTRGBETT S HES PS8 A Fe Btk T ke liawds
andpaterief dbevelengeds|iuidsrdbtne dichydrotthsiaospaliablevseddoictdace the
4180 alc Q?Bf%%(}%l‘igl gan 1l%%derived from the products of the
S Eher: ropsc pIFOCGSg. fcohols can be derived from the products of

the Eidohiéquldopdohipropessblyecheiquesalveldnowrhods those dbskifliffom

theﬁ%(&[&szo(% ruhermore, e B?JI;JJQs&f HHEMFISRY E@%E%i%ﬁ? %ﬁgﬁ EYRGRts of

ixture of the above liquids, all of which are derived from tt
thefiseher TreopaAprotdssictisiiy siecbkpesre Rdbnss esiibdn terirthe
FuflisEhSre HRNRANLPERISIRISaRs RN WY, 8lse RIeducetdromtheliquids, all

Fischer- Tropsch process, provides great efficiencies. A liquid from an
of WhtdhdEesiii é’i?é%%?ﬁ@%‘é%oﬁ% PORRGHE- 1o B R SRt dD derived
froffiais PaydHRETWR%ARGonesecathe dristberal pseh &k ol FRuCtB Fescher-

Trpat PRTes b Y GO ORAtRE R B S BRI AR ST e
to be brought to the remote location to transport the wax and more of the Fischer-Tropsch
products are transported to a develdped location to provide salable products in a single
shipment. In addition, both the wax and liquid have low amounts of contaminants such as
nitrogen containing compounds and sulfur containing compounds. '
When water is the liquid used to form the transportable product, it must not be highly
corrosive and thus, should have a pH of greater than 5, preferably greater than 6.5. The
liquid may also be water from the Fischer-Tropsch process. In the Fischer-Tropsch process,
the water may be produced as a by-product of the Fischer-Tropsch process, produced in
related gasification and hydrdprocessing operations of 2 Gas-to-Liquids (GTL) facility. In

addition, the water can come from the cooling water needed for the Fischer-Tropsch process.
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shipment. In addition, both the wax and liquid have low amounts of
contaminants such as nitrogen containing compounds and sulfur
containing compounds. When water is the liquid used to form the
wW@iepbiesisle product, it must not be highly corrosive and tR&3)/SH8F@33780
have a pH of greater than 5, preferably greater than 6.5. The 30 liquid
Acrosiirlsn iboigerddihtieRiutbleTrogsehiprotes sherivier can be derived from

A0S0 TIOBSEN RIQCES SR VAler, Mayhe Rrodiceasta%/a:by REdH L e
the Fischer-Tropsch process, produced in, related %asmc_:atlon and

FispiRir SR sumg op T Aimng BrHcEad W Ea RIS Pes ey RIENEF TP ition,

cotidGWatefGan compedram ecoaling.wateineede Qe greater than 5 and
Fischer-Tropsch process. -21 WO 2006/036683 PCT/US2005/03378

PrefeRdi oA PHeChuidiB P FEhEp BRI IS LS PALP, RaSkmEpLe lovel
by candeudesived i wae waten byipredickiffomitherconling dateibaria PCT

; : ; o ) i i

S B O e Ko AT o R Ao i ogssL AL

andSWIDEBraNt40 théasnbesimtecdocibatdmserits pH to greater than 5 and 5
preferably, Arealgninan.6 - Lhe.Waley Gatkbe feated Jodngreass dsakl do

an acceptable level by numerous technologies well known to those of skill

locitiethe g, 5676 sifcde serfbkikig- e thesgiphtaashIhn/ ey SAbees may bpdrived
ﬁo%@&%@@f&] MR OB/ 08383 8ba W03 L0868 0d AhRAD NS D106 38R cher-

Al, and references cited therein. Moreover, a natural gas or coal asset for

TronsiReERE sy itrRdepiksiiel bifen FRGKa 401 S RETBrIIF S e S 4dignd
deieligign mhasedranees:Hie waxpakigle snmaydherdsived-fearpraducts, a
. process.for conyverti nthesis gas.into higher, hydrocarbon.products .
oSS EAER L Dot p R s o i R e g o S BB
sinmixteffgsdieeeof. Using a liquid derived from the process for converting

SynRReiR a3 A NBNRL ALCAHan PIREMGIR, 8- ORI 1O R

oil field, or mixtures thereof with these wax part can provide 15 similar
on gffi ciericiesskal oo hsiSverichioas syfesanair teche el mana trafispopfatiidl in the

artPRREHCHEANRA B‘Pﬁ&%@@@ﬁ@& NELPEH MAHEHI REAHLGed-HQM 3V GRS erred

by processes well known to those of skill in the art. When methanol is
10 POt BRIy G & Frhsar S RRIFSSRS bid BRI phskie g 83F§ 23
wellSelavpadion ahinal sygabeshiFiseh sk episeh] RI6E SmIRPINALEIS of its low

includin xes as 20 well. However, methanol cannot be shipped.in
e B S 1S B RSP Bt B1ATE P e TR ST fash
madpeishippectinray e eherhioahgiadd tankérsteduipped for Yevoflashsure. As
wa e:taitse gla%gd %/é/la}’}gt mgx H‘A% 3%%39 é?tﬁé%% %%)1{ 'Iﬁrf]iﬁriggrret CQ%EE%‘SE)GIStQ%igh content
vapor pressure. As
of water in the methancl-water solution, aliowances for floating wax particles must be made,

as the density of the methanol-water solution may be greater than the density of the wax

partictes. 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

72



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 must be made, 25 as the density of
wihennatisasol-water solution may be greater than the densitpof dronsnc3780
particles. Therefore, methanol-water solutions preferably contain greater
3.4han PP%methangl.When Banbtheisdhadransporatisliayid palgahals
can be blended into the naphtha and the blend can be shippe(fin
PeRSRvEhAbHAITSde tankers, provided that the vapor pressure and flash
poinispecificaiens BEeimal a3 Giadlity tofithewiahspdrtaliedssotud between 10
Amonghe kex asngcts of lhetanspotable produt acoording to e iguia
preS8AfinVeartion s the StabiRS ThAt EeXniDIts despite’the Telatv el Algh: 14
5 weigihe®/8 ofamalkyren viabobpemtidlfem: 2BMGC 200610855881 OD x 95 mm height,

PC'E/HQ%O&@/@;%Z ) 3.4 mm (6 mesh) and smaller, the test for the

stabllity of the transportable product is performed as follows: 1. Mixing
WarSaris1as tirnarrEARRIPIoSEtiPo tHetiwRicl VAl We thanBpeiptEhs typical

betwaen Qo880 weight¥e.90; weight% being a typical concentration, in
the transportation liquid 5 in an 8 dram Pyrex vial gbtained from Fisher

StidViie B s HITPREGIPre A AR B8 93b3bls 15hslay bhie
10 trangperiapiepraduat frsarwee ks ah206s whichreflectdpeotipicatiom of the
tem&g{ature during ocean voyages. 3. Rating the stability of the
transportable product, according to Table Il below, by 10 inverting the vial
Sagpidctirsdpemgesethiét thecvaikparticte shdroptpahelbotiomiofitkéiawbl to the
o AHYIPGiRLy dRasgbanSRBILIS pRiAied WNENIDB RN RATIGIRS AIBR: c right

immediately to the bdttom or when the majority of the wax particles drop
tand Whe H Bt HEVithI @EsarsFRiRfEDIGHOPRIpS tithiarerisd Highdiepe dréght of 3 cm.
15 generated by dropping the inverted vial from a height of 3 cm: 15 Table Il
Rating, Description 1 All the wax particles drop immediately to the ‘bottom
as free-flowing individual wax parti(r,‘lrél%l.e B Most of the wax particles dro to

Ratiflye bp#ien:asifree-flowing wax particles after I to.

Al} the wax particles drop immediately to the botfom as free-flowing individual wax particles.

Most of the wax particles drop to the botiom as free-flowing wax particles after | tap.

Most of the wax particles drop immediatsly to the bottom as a partially dispersed clump.

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

(S 3N RUN Y | N 3 P

Most of the wax particles drop to the bottom after 2-3 taps as free-flowing individual wax
particles or as a partially dispersed clump.

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

For 3.4-2.4 mm (6-8 mesh) wax particles, the ratio of the vial internal diameter to the
average wax particie size was 7. For larger wax particles, larger glass vessels should 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 2 passing

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

25  Forming Wax Particles and the Transportabie Product

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

air, cooling hot droplets of wax in a Hquid, or forming in a mold. Exarmples of equipment for
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3 Most of the wax particles drop immediately to the bottom as a partially
dispersed clump. 4 Most of the wax particles drop to the bottom as a
partially dispersed clump after 1 tap. 5 Most of the wax particles drop to
wiheobgttonsafter 2-5 taps as free-flowing individual wax parBERY o ss780
partially dispersed clump. 6 (fail) The wax particles do not drop to the
fornbinitand afféritapsopatapetothddsation iadamimtabemassinEores®-2.4
ng@)@@ﬁ%& @%%9_ wax particles, the ratio of the vial internal diameter to the

2

average wax particle size was 7. For larger wax particles, larger glass
vesSelsmehdird e bsdornzal duchsti BREWATGEPha VRIREekas] QiabaBEr25-

2 dQtherayerage WaRaricle size isgreatenthany Lodlee wiansparabien water.

products according to the present invention exhibit a passing stability

pre -
Thegpshgy W 108riim Sstie ek Yo EUABBRP FNEIF L0 26 T SATeRdlapk a Tavioli or
maOSMiRGWRX Rartislesaprdhei ranspetiabletadietche haxpattickeiyes

of the present invention may pe produced from molten wax by an
e o P RHGR HCHE 5 ARACTAD P S D LSRR oGl
dowiyaxlispe opfismmuilpfyair seaskagditderabtetsropwixiin mthopitirer. fOhming:
in a mold. Examples of equipment for - :
S e s s S A e
extripiPeanfsC iremicall Bngihoéss cimatdokr e iiiema/Vase pariciesesEn
benBE VTSN COFRMAlER WA Q03RO VIRG SNEBHLA AROUIRSR Fax

thick. To partially solidify the' wax, it may be optionaﬁi/ cooled by spraying
partigles. WRRSEOBITHIS éngtalisk BRtHeE TazHER BHEHES: shapes by use of

a roinghpiR Ginilaute.Ayariel st Mauliaseh e Buiter pASIME P AItSIAS:
with rough edges are not preferred because the es may break, and
e AR e e A S

drietiow foarslopelaptipral lthevithigrotw 6, ftorsbhapetvenicxsfaiitidieg anteast
spheres,. The wax .particles are then.further cooled. Alternativ

P G R e I LR ERR s M R R o

the t;ydimt@@éimgdwth@mﬂﬁgl@mmwj iifermrinx gm@;esbérﬁ@ﬁ @gm‘vgri:ﬁe size

and%%‘iﬁtywﬁeﬁ'&%'&%%W&%%@t%@p?@dﬂ&%%ﬁsﬁh@%ﬁéﬂ%@ Shhelicahwa,

particles. Spheroidizing is another method of malting wax particles. Prillin?
methogifelar SHETEPRIE GRBTRNRAY bdi gt d Ry fHbh friciey sgeqoppingkilied

in tHRQMeRVYAX dhreuaha cpidigas- Relliog donessarepprelery admuatouhenct so
 tendency of spray 15 driers to form wax buildup on the W%”S. As the

mu%?ﬁw@cf%‘ﬁ?( e fgﬁlc{hw Leselh g wax particle fusion or breakup. The

diameter and spacing of the nozzles and the teraperature of the wax are also important to
form droplets that have the desired size and shape.

Another method to form wax particles is to pass molten wax through a quuid.. Water
may be used, with water from a Fischer-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 nozzies, forming droplets that float upward. The temperature of the
bottom zone of the vessel is maintained at a temperature above that of the melting point of
the wax, preventing the injector nozzles from plugging with wax. The liguid vsed toward the
top of the vessel should be a c‘ooiedl hquid. As the droplets rise and encounter éooler liquid
(e.g., water), they are cooled and form wax particies. Cold nitrogen or other products from

an air separation unit can be used to provide the cooled liguid, e.g, cooled water.
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partially solidify and can be collected 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
Wehigpodtadle product is also important. Such designs, and FRétHBUETFoH3780
determining appropriate designs, would be within the knowledge of one
skillda2@arsrhdakie Sedfieiehticoleb gashshisedel bendson iy cabb vhemepiate

siRAigles s e falls bikpokao MUeh AS.I0.eausk D Wie %ﬁn‘@@&c%ﬁ??ﬁcemg of

result in wax particle fusion or breakup. The diameter and spacing o

thejgienes RaTd e e ip SrahFrateri R W arealdbahipbfahti@erardepths.
PréfeppiBischathayesthridesingd sizeand shansrinether sretbeditoatMmoves

wax particles is t ) Iten wax through a liquid, Water 25 may be
oAk FRRET IORT FICEHER. Sy OpSSLR ECELS tHLPHES B s Ba erom
of teeluendirddidcooRte médyelnd, préfestioda Theumibite nCyaknisrigjectediinio

the tom.of a liquid-filled vessel through injector nozzles, formin
P e o he

boijerseel ﬁ@mﬁﬂ%ﬁwﬁéq&h@w@m ferabuvénbae ticthe wighingspointTfe
poiS R AEMentingiherDiSEtgr RoZzles flom:plugging with ) Jyﬁgk'sgg%

used toward the 30 top of the vessel should be a cooled liquid. As't
sluifip o st pee i P ERb bRSTEBRRSr iTdwid apepgrtinlerany thegxdievedienepill out of
theARGSII T aX RAGtiEas:GRILPHaae A SMBIRIQINGES J O Aha rther

segaratjon unit can be used to provide the cooled liquid, e.g, cooled water.
PR ASR ATBIO 38683 BESF ATESB0RTEST 816 T1HhE b BItAIIE RFoisHEL 2 to
be thardpmred the uiftsehciquize tiemavaddy O P siReSsPUNIPS; Hhimple
screens. Important design parameters include the diameter and spacing of
o e L el Ay B A A s Tt o o
allgliftdrontriopttmtaPieteriblyrcaid watteistadddeite the bopidfte vagsel,

S h I 0 it rbs.the heat of '
R A Ll RSP R PR e o

Pariakes sedss bR Ay Ridw e & G b anype HiideriGoldmine get brsotrrlow
huRIgEets H&Hpﬂ&%%ﬁ&@@@mgﬂdﬁnit can be used to cool the hot water

removed from the bottom of the vessel and provide cold water for

recy I IBIAR b R s PRl dbs BRTRIRR chmberridmg forthe

partifieotdhedlessetitiatdeesNehitoNs How by alehasts A An @ SHies t9rabic

remove, the formed wax particles, The wax particles and the extra water
P SRR VRS VAR THErY DEed S i A dg e vel
lovcthmpridesnwateyitperfi ithdrea ricisisim gais neddeticdh.the avatek contdnérable

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

maintaining the temperature of the mixture near that of the melting point of the wax, the
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screen where the water, can be removed and recycled to the vessel. The
wax particles can be 15 allowed to dry by contacting with air, and can then
be added to the liquid used in the transport. Optionally, nitrogen from an
Weairgsasation unit can be used to dry or cool the wax parti&eE/ FatieTthane
air. Nitrogen from this source is ideal for drying as it has very low humidity
madied deedaretsbippuificermbussoalla iatting fdetdoinategbrefaratiomet! into

mgea%%!@e&&a{ﬁ@!ﬁ&&?@&m%@@m the; 40:Rakticles 1o coakiRg

¢ : to transfer
erature at which they can be blended to form the transportable

thrppah et swiftrs it the ligerd waria B dseIvindeke WwakosainelBs sineeswihie
diffissitus elativehw-lavytheraal sanductyiteang:the faeat 2ifdsion, Gag &8re, they

significant, it can take considerable time for the wax particles to cool. ,
AT Y SCRAGO g HEG PSR FERTS 4R fea RO Ty BB BipRentodiTE $4NE Highelting
potapitdlcostsinE ehspaddtheacaocling ano¢educatrguiphie thesizefpthe:dvat:
5 particles may be formed from a mixture of molten wax and nd 8
S At Sk ade b e
maoltex e ticlé sethoud thesfibarabont v0lDbe25 tealectie Sizmpirtuadarger wax
parti I i i erage
e e L el (RSP LR AR REIR0P o

exqpypiing tEFH B tHRS, REGNE0 ek Roax fo Treateddhat tenepe ian e oy anese
cadfeBiNg-39-Rqiptand thasmaliervax particlas,addsddhetete. iPPhsportabie

mixing, the wax particles will heat and the molten wax will cool. The

Progifh S VA PRI R AR & SRR AT a e SRR B et &8sy
effedthiEl 263 st R rataraibn wWithin: Harefthe malingh iRk WRL WaiciBY These

maintaining the t erature of.the mjxture near that of the melting point of
R G S WS D B T P AT BEP MBI AR doos
Exmobsolidify @ndvthesidieendspasticie sy senotanettsitdiaenformdes frdotions

. ti i ref arti has less heat of
i s L B bt e e i
Expaates o Fodningxiachiladrecherstdifeiufieryy blbwesse preformed particles

to negE he:meling RoiRtRRGWRLIREFS e s ey Shan R KERkakkd above.

cooler temperature while the molten wax'is heated to just above its

In edditinty PbiniahetsnBating b asrsrin s fnaedbe versasisadossint,
tratRopEefiar e thmMaporRATbSR e SR I TErM AL ANNE: WHRORMSRET These

il upepanee il ontand e moln eyl coo TS e e
andeenegdtadpeithessdmexmBtefiatras:thenmalidiarwa. faoc k0 @xdrapler iy
codt RN WX RANISISSSAN DR A P PK, RAL i3, Ong that deforme,more
These methods form particles too small for the wax particles of the transportabie p:o&uct;
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 éhapa of the
smalier wax particles is not criﬁcal; and it is not necessary that it be spherical or nearty
spherical, as the smaller wax partibles will be coated.

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

done on either the transportable product or the dry solid wax particles. The recovered fines
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easily or that has a greater tendency to dissolve in the liquid to be used in
the transportable product. If the smaller wax particles are a softer wax,
the smaller wax particles are effectively coated with the molten wax (a
wihardersesgax) to form larger wax particles. These larger waBOFAitiBieSOa4180
resist dissolution in the liquid of the transportable product. 15 Examples of
caﬁmaf&emelwai(dmtkmdeepmmlﬂimn Black «iaxels, twanyipetedist forenidesy! fines so that
f ctlons ed f K C es n X roleum
S O e T
Fuscﬁemmvéﬁggéﬁi@eqmmiesfdrm@lgrﬂailérwmﬁmem@@mbéeﬁmhgﬁm

%@%&%@p@n@ﬁgggdﬂgﬁdggggr@egdﬂg%ve In addition, other methods,

that are not acceptable for forming the wax particles to be 20 transported

in thé¥FalEpBHERIEs Breatiad &b BRI 5 i firb IS MraNds fag transportable

prg@fgimg%pﬁﬁggeqoadcm waaang]n% negs mll@&tga@t@@%&ﬂ@hﬁ%ﬁﬁ[@)ésf preferably
rying, rias R rying, or crasnin na sievin arge ces o

R A e A A B AP ceeven
mayexrtdetityl iR tenipevaiines atwhichiciefrafiments seadilys Iﬂi@fﬂ&&dded io the
. particles.. These methods form particl too Il for t artlcles of
g R B R B ot R RS S dencing
uracdeptdidevior nskcis thefomeiferTvese petiiotbsito wedmhiinSedsinlfofitiing in

thé@%"‘%%‘%%ﬁ%&&t%y BORRAIA RIS AgUGt FhRACIHGN 8 ¢ Sﬁl)}%ﬁﬁc%ﬁﬁ‘%hus

smaller wax particles isnot critical, and it is not necessary that
2 SPpsicHPR FRedA R %&%%é%%h%%ﬁ&@bﬂ?ﬁé@éemr% coated.
If the formation process for producing the waxy particles to be transported
produces 30 an excessive amount of fine material that will cause the
product to be unstable, the fines should be removed. The

flnesmmbx&;ﬁeﬂwi@pi—dﬂ;}ﬁmﬂh‘ﬁﬁﬂ &Bﬁé}ﬁﬁ%@&@@fﬁi@ﬂ& dene mmﬂeg for

e Tt et
thplooesstthagaisy d%MMI@MMlzélamﬁmmﬁlmxwﬁmes @Detiwt to
c°EaRla g&ﬂ&@%@?@e&ﬁ%’%@@@f@% RS %ﬂ&é‘fgo&%} E%E‘Qx%‘é less than

step. Examples of the equipment for orming a rylng partlcl SIS

orgagerindd P aepoCHehirarE Hyineersuridadusk, 4th edltlon 5The .
wax paricles.areRdded i kansparaianliquid, }‘Bﬂﬂﬁq}f' dedbi®an be shipped

transportable product comprising 90 to 20 weight % liquid and 10 to 80
I SRR R SKE FAE RS Ve RIFRp RO 9E 188D WG HEYEN ARbS HardlRTER I ah gRe case
ofRreiermily1BS819,80.neighh S Wasparticles: abste e merapreferablyndQ true
va&%rs grggsemg h&toﬁc’owé qugsglgg 01]_ Qq%a 1Ba7rgnggsp§2 e)ifagfv ?‘gsg %ja;[nootrh%uai 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. Alcohols can be blended into the naphtha as
a liquid for the transportabie product and shipped in conventioﬁal crode tanl;:ers 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 ﬁave a pH > 5, preferably > 6.5.

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

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

be used.
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liquid of the transportable product by any suitable method, such methods
may vary depending 10 upon how the wax particles are formed. These
methods are well within the skill of those in the art. The wax particles may
wibezdorioseckin the liquid of the transportable product and thu@CESEIF&S 780
step for adding the wax particles to the liquid may not be required.
TrarBpanatitissdBildnefrinsporiablieipsaductelaynbletrafsporte disleany

o OIS ey
e R e
tertzamaprsredlshe prodetanpnladialie anfreshnbdilet longrasise thams reepariion.
whAGRRL A1 HARBERIRRSILER1RE, al-essiBreriaasal 101kt RSiFy

preferably less than or equal to 11 psia, more preferably less than or

MR 15 GHSROTPO PIRSHS B ISR BAEERERpTisInG srese hartike . for short
peﬂ@d@j\%hﬁr@. VYRLes e ﬂ:@f §?dﬂ§;ﬂ%dﬁh@&ﬁfé&ﬂﬁﬁlﬂ‘sa'd : kl@étﬂ&ﬁ;iﬁllﬁﬁi@ wjﬁmgninor
modifications. However for safe operation and ease oading, the
R G OO A AR GHED A LTS LA b P
sustaphar pressure atc28C301leks tHameraodal tork4. Eypsiayprafetablyllesien the
. than or. equal to 1 | psia,. m referably less than or e to 9 psia and
Bia Gt R S e B s
mamtpik@Hagvadechols tad 5€ blehde thmminiiosishitherstiad iguiicsf¢haher equal
to g@‘@?s"&é@&%%e%ﬁ%@, and a’%ﬂ%‘fy@r@&??&é\!ﬁ@@ﬂ?e@ﬁﬂ@ A8 *ﬁ?g&’gﬁ%‘ﬂgﬁﬁly.

these specifications are met. When water is used as the liquid, 1t will meet
Aqkadiels. Vi BRPESs (rnBpeRIctBH iR s s hleopbestibae 20°C
mﬁlﬁ&é@ﬁ&ﬁ@lﬁbﬁ@@&l@@ﬂ@ﬁ%ﬁ%%&Q&Hﬁl@%ﬂ?@ﬁv key 3C|> sr;]efi‘ification for

water Is that It have. a > 0, pretera > 6.5. Water-alcohols mixtures

can AR RGE HHE Hah BB SR Bl GHATC L RTE V2"
patitfebean sedo pthpnwisaehemital grade tanketsBuitahleforiwelaile-befiitsy,

must be used. 27 WO 2006/036 PCTILS2005/033780 Becausé
W e e A AR TP & B A 1 G 2 ool water
mimew_mm@mmqmspmmermmam@m@ﬂmmpnr_mgamamsmot
exP0RINRIR 108 Jemperatie %E%ﬁo@@d“ﬁf’@aﬁﬁz@ E%ﬁi?gégﬁn%'}@%&%@%e to less

temperature during transportation. When the liquid
than e AA e 86 49§ TIB AR SRathip [ sdpeiEmt BarHisoitaneteige not vary
sighatiain thedsanapr/tahieprediuetiog-tempretalisedhaldass et #¥eaedny ,_

50C, even for short periods of time. Preferably for hydrocarbonaceous

leqﬁ}aarag’%%a{gﬁﬁg%ﬁﬁfgra}?% Such that it varies by less than 10°C.

Ships used te transport the transportable product of the present invention may 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 _iiquid
products (i.¢., Fischer-Tropsch condensate}, other hydrocarbonaceous liquids such as diesel
fuel, or water. Preferably, the liquid used to remove the residual wax particles should not
contaminate the product with sulfur, nifrogen, 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 svenly distributing the wax particles in the

fransportable product prior to and during prumping, some recirculation of the liquid to the
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transportable product is maintained such that it does not exceed 40C, and

more preferably such that it does not exceed 30C for a long period of

time. Even more preferably when the liquid is a hydrocarbonaceous

Wiicpsieh/thvestemperature of the transportable product is 10 m&RtaR&ws/e33780

between about 10-30C. While maintaining the temperature to less than or
boteaLe the HRCsastlessribed ahovettit islalof importanttiatithexterperbture
desno vary significantly. Accordingly, preferably the temperature is

Hiaintained such that it varies by less than 20C and more preferably, such

thaPitasies:dyolessstivasbod:s Atbiad ghirorsesUmdaR s diasoNfm REcHH 25

brer\a.glﬁ%% rc‘,z?onrlvranaicf({&%' igs dharaat, e wax,hanartiglescanidigeniysrinto:hesigsts.

ol, water, or alcohol/water mixtures. Accordingly, when the quuai’g
sakage,

Avyormiises BIB0WT YRR 515 SIGH 0T RtBt St Rrpdue ot

ExAgehlivatesidnbdenitisimpatanil’ mainetydbeiranspdtablepmduct
at'a temperature that does not exceed 65C and refekruab goes not
&t AP G

displgeermenoraniy AN it e R MY aHAsE an or equar to

trarBp6riasi dpsaribed above i iscalsadnportanvihan feutd nadeddty reasstrizang the
20 significantly, Accardingly, preferably:the t [ [ intai

e S e R O

indvesieia the lessethdhd@GoSiips ekt wambpmm@qrdﬁgwﬁuétﬂ@rm@anct

cle QS RS AN G0N DAY, OMER SUmPRINRAALPIRIRRS diew tocation
example, wak particles may remain on the bottom of the vessel once the

by amgportable product has been pumped out. Such remaining wax

partigles £an be 2RramovedibynraciraHalingdistithonaidingssanexamle, site
Fischer-Tropsch light liquid products (i.e., Fi cher-Tr?é);% corildensateg N
e ISt APBB LB RS A RO el A0 GP St P eraraesy

mitheiliguidHsed oemeventhssiesicial ixelypartisies sfvouldaset is converted into
contamin

te the product with sulfur, nitrogen,.or other undesi : )
SR RO PO, BRSO A TGO g Fsher
Trdpstheodmpdth poddensate) recqvized fraffinitevd0 ardrspuittable product
an_he used to, assistin r | esigfing ; igles fromthe .
hy Stton %afcﬁﬁjélsvlé%usiél. ﬁg? Qt(%lglgg%g evenl;? %%%%ﬁggn%&:ﬁgﬁa%an%es
patifictheaty andpbitatiepdsd mee o (RN pUivimes Tébm e the present

in\@f&.{) glﬁ%ﬂi ,E’tlfgéé{% %B@:r@ﬁﬂ\{é/@qm@@&ﬁ@é&ed.ﬁom the Fischer-Tropsch
PCT/US2005/033780 bottom of the ship's tanks, es ECI%%/) near the irglle
prosthe T HBHOBEr B RTAYPAE et B Gh 9 FS80 Bt e st

hySHEHRSRosd fetsause wckieshrakapedni the paticdessatnbretidgeration,

can lead to the formation of small particle
de%aég@im, adsorption, hydrotreat?ngf %y oc?ac qgglf%giac%lgﬁg&%%%r%e%%ﬁ The

liquid may be water by-product from the Fischer-Tropsch process or water from the cooling
wéter. The wax particles are added to the liquid to provide a transportable product according
to the present invention comprising 90 to 20 weight % liquid and 10 to 80 weight % wax
particles. The transportable product is shipped, while maintaining appropriate temperature
and shiép'm g conditions to ensure the stability of the transportable product, to a developed
site. The transportable product is unloaded at the developed site and the transportable
product is converted into salable finished products. The transportation liquid may also be
separated and recovered for conversion into additional salable finished products.

In these processes, 2 portion of the syngas may also be converted into methanol by a

methanol synthesis process and the methanol may be used to provide at least a portion of the
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5 Any number of pumps can be used provided that they do not cause
such undue breakage. Examples of suitable pumps include Marcanaflo(r)
Slurry Systems, centrifugal pumps, displacement pumps, and the like. In
waddiwdhc@storage tank or ship that contains a transportabRE Both 6033780
according to the present invention can be unloaded by pressurizing the
liquikeSdlatnaated andodneviipitéitarsp A e rsdierasHstharge
nyddDEES e Rressuie A Qindugedin heivassek Tqarspartdtiancliankdeird from
also be placed on top of hills or,oégser elevated locations, and th ihesi
the iAo ABRETPRERICES B HGRREE TEPRED RS ity 130 gRe gyinest
profEaVitYs bdarefRseadmethatsy sompxds matadionmthydwacarbonzzeues
asset at a remote site and wax particles formed from this wax are
=¥¢ghsported to a developed site for conversion 15 into salable finished
products. In this process, the hydrocarbonaceous asset is converted into
Serynaas and at least a portion of the syngas is converted into a product
—%%—ean'rby a Fischer- Tropsch process. The product stream comprises

paraffinicresaiptefdhe frssteyabbe arpbithdBe e WG THE BFERSHHFEWAEK is

sepfa%rt’gg gj}@ﬁ%ﬁﬁ%&ﬁ%sﬁﬁ@lﬂ%, R&r Heles,d enpenech l@iﬁg,l iﬂﬁiﬁi&creens,
provide a transportable product according tq the prese tZé) lnvelatl N
cerkiBrasay P a3 FSTHBR SRMESYAITTs SIGHFOEN g O RgRCe P

meﬁ{ﬁg@ﬁ'ﬁ[gg%@norocess. The liquid may be a hydrocarbonaceous liquid
or an alcohol formed from th _firsébﬁh

d B
prodeds g@%&%&lﬁw@ﬁ%@? tm:g n%?é&%ﬁg&%ga%%@- H%?&a'ﬂ?} By Bansportable

go ration,
prodecashoxylation; idsarptiontihydeotreating (hydrosy dokirg caw to 50°C for

combinations thereaf. The_ligui - GhE0R Eh8a1 to 65°C
rapsRe 2‘c‘agri:j‘}iﬁ*?16°|o§§lc ¥ process ril\%%t%r romQ%%&%?é}ﬁ% %@%t&r. Thea\_/vgjozco
forpantiglesshie padded torthating RloehpreviEE) taPEpBrAS &g B is bot such

ceordl - IMRDTOR SoMRESING:s A% 2R BIENtYeigHida
thagﬁtﬂ%é%é%% VI\?éaléBh{g lf/,68{/ﬁvrtalg(f\{[;ﬁ)ar_ticIeﬁs. The transspo??;ble}yﬁsr]oduct is -

intghijsgits WIS AV ARG THO15PISH8 FaRFSRT ARG r H PSRBT Ol viscous
semonditionsiaensiethe stabilineatinedsansnorablppracetntpatable product
_ developed site. The transportable gro &égt IS ur][loagﬁfg atthe %%veglg ed e
is apfrEafErite HaFRPBRRRE HEoHRS GeT IS S IRREN S SBTabie inished ¢
foPrdusts:cHaB1 ¥ pReportationdithid raainatsd behsbpaiatuarmdirecoidred
for conversion intp additional salable finishe ; .
iy, e, %gsdtﬂ%sﬁmdgﬁé%om referably,
R R 8§r%£58tr§8%88 ﬁﬁ%r &yhgas may aldo be converted into methgn_ol‘ g
bylysatimetfadolisymthasisbprdtesstanbatidhmaarspotahiapidiised descried
rovide. atleast P . B § Hﬁ@ té%ﬁe%%%@% a congealed semi-solid or
he Wﬂﬁgﬁgﬁgﬁ?ﬁ%’%o |qug|d of the transportable product. In addition, the
soliguickssf fﬁ@@éﬁgp@ng@t distillation of the transportabie product according to the
present imvention by methods, as described in, for example, U.S. Patent INo. 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 illustrated in Figare 1. This method melts the
wax particles such that molten wax may be recovered by iniecting 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 zs
maintained at its transportation temperature (e.g., less then or equal to 50°C, preferably 10-

30°C, for hydrocarbonaceous lguids and less than or equal to 50°C for alcohol and water).
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hydrocarbonaceous product may comprise a mixture of liquids 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
wenmpvisesaiethanol, naphtha, water, or mixtures 5 thereof. BepHRAMEN33780
Upon receipt of the transportable product, the liquid and wax particles can
ThdRSeparates by astsnbenofnisthets tohedings forsxathpler figralionthe
sing simple screens, .10 centrifugat; i i
e R P sl Rt b ho g, el Bt el e s
vol@dlizsyeudtlivevtpkanod ligndrsiihgrasevreds porlatierprodgecd RGN e wax
e L

ess than or equal to 50C for transportable products comprising . .
ThiyepocarbsAacEBes Heprcordeaisiian ePaGiiat & B8 o finished saiabie
pmtg@gg@portable products comprising alcohol or water) is pumpable, and

once it is hot such that it exceeds the melting pojnt of the wax patrticles, i

s o BN POt A T SIS (e ot e
se l%@'%ﬁ&ﬁ&@ﬁhﬁﬁ@ﬁ@rw. fovercamnonbpuoppeadole fisodbs tsespirsabid product by

solid. Therefore, use of heated pipelines to transpqrt I
R T OO TALR M PRl 1 SR SRt (ARGt Bl
Insgmp éAd res approphizie?l foetts thavepartaiepiodubtiasramserpedVater is

typggr &Qgeaggté&ggrghégqmt egg@gﬁ@g%,pjl %S;?(&pﬂs@g@agggggpt does

ot vary excessively, 1.e., by’less than 20C and more preferaejl;‘;;%jé by less

thani.editiomalearssenedmriine f Fearaiestim S0 RABIE Proft g of he
wafGRGrRRe BereinYisexehanges ard fumaesiSieadhe pEIpmEaf in the

forming a congealed semi-solid or solid mass. Therefore, the direct
tragERARERIS PETAME tRAEP OIS Podle PRECHTHRG tHHRE 28 proddnt osse! &re
m%ﬁi;%ﬂté«g Bubl imethedanasegsehibechinicfosexampies Wakr PateitsNoleast partially
. 6,294,076, may encounter problems and is.not preferred.. A preferr .
0 S S AR PR TR e T et L Ll o
th@vmﬂrﬁ]uptvaﬁﬂmeﬂrtgdm thetpresdntdnuehlich iiltudtrdied Wepigard BaTHis
._method melts the wax .parti u : ‘ -
S e e
thinteepacttehfivadhasitiistaesdntheepiprgdorasenyradoerd dbbmad segaraior

e \ﬁ%%ﬁ'&fﬁ?&éﬂ aingmotenmax-Wheniniestedihe dranspReRigaradessisred for

ntained at its transportation terrégerature (e.g., less than or equal to

COBDESIpREFRABIITE IBCIHSRH THBREPSAR Eous liquids and less than or
equat t9RRGfonalcale! and waleBucsBiesel, jet fuel, lubricating base oils, blending

components thereof, and finished waxes and by known technologies. Recovered naphtha can

be used to produce gasoline, aromatics, or olefins, the latter by naphtha cracking. Récovered
methanol, which may need to be purified, can be used in conventional methanol markets such
as Methy! Tertiary Buty! Ether or aé a solvent, reagent, or fuel. Recovered m_ethaﬁol can also
be used to produce ethylene and propylens by reaction over a zeolite or phosphate containing
molecular sieve. Methods for producing these finished salable products from recovered wax,

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

Hlastrative Embodbment

According to a preferred embodiment of the present invention, iliustrated 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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WO 2006/036683 PCT/US2005/033780 The molten wax in the vessel is

maintained at a temperature greater than or equal to the melting point of

the wax particles. Portions of the liquid of the transportable product may
wyolatiiesssihd the vaporized liquid can be recovered. At leaSCa/poriveT7so

the molten wax can be removed from the vessel to provide wax for .
coldorivertinintGHinmshies: $2)ableiprd Hitts BerRBoeTOHPEE farRIFra)AkRS With

steD§ & g}?ﬁ%daﬁ‘@gem&? E%%égr(ﬁ&%%%ﬁ Hto-finished salable paaslisiagas

n embo nts whére the transportable product includes water, the water
(5)miist B C8e HRIEATRIP R EWEK A IR WaRsF il U e KB Farate At

calliG{FBNSRAIARISREOSHE! R d RN dudl soreesn Hivee 110, Wiateripkepibieqrots
a conventional density or Amerjcan Petroleum.10 Instit§ WA}F;Q (%e%aratgr
eris

coQlf ARl AR H/ER P et R Betl Yeiate ¢ VAT fericnsate )

wipisally Sepaated foeatprddnois by ndiigntionbictel] SityhainRije unreacted
separators. In addition, the.preferred method fi

YRR S TR BT R T e o RN 8 LA R e ogorered

aninayibe ssedmhenwritet s preseidintties ifkarepdehisdhsbets-Typrsh wut

R %@gg@%ﬁ&g@; Wig: ARcLIBMPRLAIES IR MERS®) 3Grdaed in

maintaine he wax remains in a molten state and the water
Cowtensnie BeresSAaHbaIRESTAER@ R WRFEtARPIS oA a g Hapig hourly
sp%ruaﬂc‘?t thewetesasa'ligrickzalhesthanbad thepuaiar: whedt i gashee 2

high heat loads and high vapor traffic. Vaporized lig |d,0 8#}“” fO@e it
e RVTIORITe LR A PTELETA ORI OTHHE Wil e e 0 LEaked
ofigrethanisararatetifsanatbe malteswadx arithueovered dyca €orueéntibinglrogen

liquid-liquid separator_20 equi ith an interface level_control. ; t
QU RS e R e S e
inftoish&tosataibleqinibd untS(@é):wéa_édweéxoc&H m%tbr@@ﬁicél@%%l,
miSl e ubrealing base ol Blendling: samponenis tereal: v fiiahed

Waxes and by known techn logies. Recovered naphtha can be used to
paplidde fetgaselifrestratmtice sk &1 fad minahatsnilsy rrapsisaratefdékingorma
iR GRIMEIE Br%wgbﬁwﬁe% Maneedia be purifietheera Beniseditand the

conventional methanol markets such as Methyl Tertiary Buty| Ether or e%% h
wer SOeIE FTaBENE IR BITREL R B ASHEARIASHDI (4R ARUSPHEbisRIqduet (12) has

= PIQOCR-SihY enenand s apdanedby Teartiom oveke 2ealitd aitphesihaeoved
containing .moleculay sieve. e}é_lhé)ds fo‘:rI g[odtﬁcglggrr%ese finished salable
SOOI ARR FiohE rEsaRIPLS AN AoV AIEY RARTAA 8d recovered -
methanahare e likknoitiv todisot) ohgkil iredtse art 80t isatier unit (700) to
fo?nrznt?é)agel: \?fgtter (13) that has 2 pH of greater than 6.5. The treated water (13} is sent to the
Particle Formation Unit (600) in place of the treated condensate (11). Wax particies 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 noxn-limiting.
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According to a preferred embodiment of the present invention, illustrated

in Figure 2, at a remote site, air (1) is separated in an Air Separation Unit

(100) to form oxygen (2) and -31 WO 2006/036683 PCT/US2005/033780
WeditHi#eEen (3). The oxygen (2) is mixed with a methane-GEriipaity/033780

stream (4) along with steam (not shown) and recycled syngas (not

shown) in a reformer (200) to produce syngas (5). The syngas (5) is

reacted in a slurry bed Fischer-T .Unit (300) using a cobalt catalyst

to produce a liquid waxgrgduet E)-and divanaiiphase (7). The vapor
phase (7) is 5 cooled and sent to a separator (400), which produces acidic

water (8), acidic condensate (9). which has a flash point of greater than.
SOR TGRSR ISR O AR TE U SR A Oy OB A BEARG b
Tropggpﬁgg,(}f&%ggqa%ﬁmwh ( ﬂﬁlﬂ?}h&)@tﬁm&iqﬂd mlﬁgzameramﬁ.er or

recovered and sold as_such (not shown). The unreacted.sy IS
melrRg PR e B OISO CIO0) S 0 g s p the
forrBh@wiaphdBamcidigcolidensated@)timinentetiniarl uObad enexies padtérmg

0 assage over alumina il ingluding. Jigui pace

Sl e S S
dehprogimmenad treatbdxsbrivensdbe {Agwing #@sERAEd number of less than

0.5 %Q@J%i@@ﬁa@egﬁe PO, Al OEQRIRF- thap:LRGrothe keaieBtained. The

condensate (11), liqui

ax product (6), and cold nitrogen (3) are ed
firstHpiaiaRdld FEARITERT ity (500, WHENEHPHTE: nah?oﬁ%easquﬁ%&@é ogsaﬁj iy

pre?yi%ﬁtﬁ e thedenehiigunit{6 0 rrdralinviesrtedaldeinwaiise both feeds
hrough the cold nitrogen %3;). Treatgr%ltcog}gegs%te m(ll S a%de?dwat ttﬁ%ble V to

wah ORBAF SR SR and W B4 iR SR AL oA parally

forisedified fall into the treated condensate (11) to form a transportable -

product (12). The transportable produ reated condensate. Itﬁ
- and ﬁeeés((ﬁ%‘?bﬁ? i(%:ziuéng Fg%%cg% aorlllé%r%pzdgé% l%%é%ge%elogée)d site. Thec *
a sigatispoiitapterproducsi(i2piies 20 a passing stability rating when

measur i : Hr s temnaveshifiaarihe top of
the%sgggle%p%r%%o g%ggvl\[/én \\é\ér?g lé/ﬁerﬁ!z:'%ciiig (?r)@ égﬁt%%%%% Alternat%f/ely, the 1<:slcidic

oxyganere(@hanajoBErci canivE: Waddt et onit PO8) EP A RatrPare
ol WAlEE AL A hasia mEhelorealardhan &b cAlg dteatae watelr¢hIpis gent

to the Particle Formation Unit 60(? in pI%ce %th&trzlaéef c%nq?r%satemﬁoﬂ of

(1)) ettt 28 004 e e RO a ke { gy are T
incrpnRediniatbedreaiedwateid3)itedorinia Qranspopably piRidcH ek 2pef to

treated water and wax particles. I%xa ples, The avention. will be further
SRR By RNy TR SEu e SFLRBISS (ha B od ment B
quantify the total amount of saturates, aromatics, oxygenates and olefins by making a 3-pomt
calibration standard. Calibration standard solutions were prepared using the following
compounds: undecane, toluene, n-octancl and dodecene. External standgrd method was used
for quantification and the detection limit for aromatics and oxygenates 18 0.1% wt and for
olefins is 1.0% wi. Please refer to ASTM D6550 for instrument conditions.

A small aliguot of the fuel sample was injected onto a set of two chromatographic

columns connected in series and transported using supercritical carbon dioxide as the mobile

phase. The first column was packed with high surface arsa silica particles. The second

column confained high surface area silica particles loaded with silver ions.
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30 intended to be non-limiting. 32 WO 2006/036683 PCT/US2005/033780
Example 1 Fischer-Tropsch Acidic Distillates 5 From an economic
standpoint, it is preferable to ship the wax particles using Fischer- Tropsch
WiigtbpPdeitets (condensates and naphthas) as the liquid ratRef thedWAtérs0
or methanol. However, Fischer-Tropsch light products fre uentqy contajn

oxyBen St BeIHTY O ARSOHE A5 AR HECTRE S Bah FergipRents through
the SEHLANFS ?ﬂtdﬁwﬁ%ﬁ% geatelthan® eﬁfm@aﬂﬂ@iﬁvﬁgmmtefmmlmmz and

corrosion. These alcohols and ac moved b Orf';tt‘l}%ul %j
brangbed BesaAaieh et H&W.H&%&?ﬁ é@ﬁ' C?\H%%Cl ic dIS ﬁ%ateé
olefieRAreshBYthE thissher- Emp&eblmmces&t%ﬁemmiatwnatﬂ Thigefingts are retained
eedstoc ared b fa iror
on t%f %S%MV& ‘%a%%%or%lg useocd) Y tgc%g%yssﬁggre e futed fromm
the exmmmm@mwus@a@g @&m@@ﬁﬁ%@%@%ﬁ%@aﬁm@eﬁ
g}rr% ha: ?Pa (f’ro el[(&%swo{h@&tg\éooteeds are shown below in Table IV to
ollo C

eedstock A contains significant amounts of dissolved iron and

is arsémmmzmméee@cgrtﬁi@aﬁw OB AP BB At G AR BB oR plsased
on 85 s ipventian, f8 Reierable:, H@ﬁﬁtﬁﬂ@%f@g@fm@y@em@&

has a lower acid content, an is less corrosive. Thus itis p reéer? % s
alysts”

relafiie SR BT E BT R aRTAEA o TRET F BT IR TSR 2 Sh T
arohtinel tha ett@tascet@btefﬁlsésm@dmedt versioniof ART MtD655D {Sthnckands

Test Met ort e De n@p 5)(E/O§ the Olefln Content of Gasolines by
withip Seb it a?l = togr SR Was ised to determine the
grol‘.[thetwmgm%heeﬁesd&tmks mmdd@d@emwmmnw@ﬁmné top

av%;éantlg il a}%%l géﬁt ﬁ@g%ﬁﬁ %r%%ige, oxygenates and olefins

Ing a 3- p cali ratlon standard. Calibration standard solutions
were prepared usmg the following compounds: undecane, toluene,

- n-octanohan dadecene Exianal. savda metiaskivasiused s

quantification and the detection limit for aromatics and oxygenates is 0.1%
wt and for olefins is 1.0% wt. Please refer to ASTM D6550 for instrument
conglitionssAasmad akisted mt:ttaexftgel saleplpwas dhjecied pbicaarsepiidte
two chromatographic 30 ccl)]e%mns con ected in S r| nd tr@ ME; ecfiboﬂm
met gy WHdbrerteS EaTHORE RieoKe! 81}%8‘%11?5 p?tase ifst colamn e

POIiAS @@J@K@d@ﬁihﬂit@hﬁbﬁﬁf@ﬁﬂ%&l&ﬂi@@l@muﬁI%Sro'[fhmndns“
A.G.Goossens, IBC 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 saturates 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 extradates were evaluated for dehydration
and decarboxylation of the Acidic Naphthas from Example 1. Properties of the extrudates are
shown helow in Table I
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column contained high surface area silica particles loaded with silver ions.

-33 WO 2006/036683 PC IUS2005/033780 Two switching valves were

used to direct the different classes of components through the
wehrgdiedegsaphic system to the detector. In a forward-flow rRE@&]52005/033780
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 aromaticsiand oxygenates are retained 5 on -
the silica column. Aromatic compounds and oxygenates were
Bubselgiently eluted from the silica colurbii¢a fdembrector iAHBEEC flush
Naitled Fimattyyfivuotefins were back flusiE8e et Bhednverddgaag extrudate
column to the detector. A flame ionizatioB4eERPEE D was used for
guantification. Calibration was.hased oh}th® 3/NBIE the ch romatographic |
Mﬁmﬁﬁéﬂ@rommnc& oxygena d59d olefins, 10 Siidda 1o
§i@?ﬂﬂér@%ﬁ@’eﬁ@é¢matenalg \Nhl(‘h {‘nrf%1$t?’21 known-mas<s %.of total
B Seace AFGP BT, axygenates and.dlélifis as corrected f%}r’]dnnmh/
Themaiat ANVARAA ARSI AT 304
Mﬁ%’@mﬁ@m@h@e 'PP/@ wai}%@ﬁrmm&} d

foIIowmg formula 15 Wit% OIeflns = (Bromlne No )(Average Molecular
Weight)/159.8. It is preferable to measpleesthe average molecular weight
directly by appropriate met a ut it can also ﬂ\ated by

correlations u ¥ﬁ’éat}ﬂgl éOBSY?ﬁr ﬁapomrflms described in

"Prediction of Molecular Welght of Petroleum Fractions"

A G oaeRensi e REe 1308y 3%@ R, g@@&g@imﬁ&ﬁf&a@ea%m
other Somponents are measured e modifie method as
addidsorbediabiovecnlc A aratysislonewaebliltscks determined that the

sat uﬁ?ﬁg"@ﬁ@ﬂ%ﬁ%ﬁ%@e ?ﬁ&éﬁ%j%ﬁ&gmfmﬁx Arddheexyene s lumina,

were predominantly primary alcohols, and the olefins were predominantly

Thisrhetabystineatcsiedinsansiaalonmsr ERshpId L BeAyartmK 4RO F with the
1 HRecarpaxylationigatalists BOCammereirl(SHical Ak eiinararaAIOMIIG at all

extrudates were evaluated for dehydration .
three temperatures, which indicated fuli conversion of the oxygenates At 680°F some

cracking was observed by the light product yields: total C4- was 1.2% and C5-290°F was
25% (vs. 20% in the feedstock). AtaLHSV of 3 hr™! 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 of 3
hr™ with total olefin content of 69%. GCMS data indicated that significant amoumt 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
cﬁrbon was obseﬁed on.the catalyst after unloading the catalyst. The catalyst apparently

fouled.
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and decarboxylation of the Acidic Naphthas from Example 1. Properties of
the extrudates are shown below in Table Ill. -34 WO 2006/036683
PCT/1JS2005/033780 Table Il Extrudate Silica Alumina Alumina Method
wof amangtessture S9% silica alumina Alumina extrudate | powd@risering337so
with 11% alumina Particle Density, gm/cm' 0.959 1.0445 Skeletal Density,
gm/cm 2837 BET Surface area, m /g 416 217 j Geometric Average pore
size, Angstroms 1 54 101 Macro %rgbl\équme, cc/ (1000+ Angstroms)
10.1420 0,0032 Total pore volume, cc/g 0.636 0.669 Example 35
Dehybeatidratind Decarboxylation ovBraSiiea midhetha The @ErVidr it
expeBimeintstalese performed in ond inch downflow reactars without
added gas or liquid Tecyple. THE Gatdiysmisiinc/vfdisfing ddpimelefins/
Fe-hased condensatB (Fedd) was treated with the com helefips
alumibempi0AThis gatalyst was tested @50 psig Hnel tempét@tires of
480FPBBOE. And 680%0with the | HSYA 4t | hr' AnfP3 hr A& HSV of 1
hr-1| the total olefin @htent was 69+78% at all | {Hiee tempBratures_whic
indicated frill conversion of the oxygenates. At 680F some cracking was
°bsefg{@Qe'&xléﬁ%ﬂ&@&e@qﬂgm@f@m@%&%waﬁ & 2%and £5-RE0RIGR°F is
25% (vs. 20% Iin thé feedstock). At a LHSV of 3 hr-' and 48QF and 580F,
sherwen testabore bl Y et RIS S IR 567 TRV BEHDE R SR AVHTAWAS
inSbiained at,880F anda AHS V=3Bl i detalplefimeontant of 68%aphtha
CMS data indicated that significant amourét Of"%];[- lefin was con ertedto .
b ESRHEH DDA b SETFISSFAE ERAP BGHRE S HE0R R BOR It ek
olWa:5h%nearibeentof thexieshit®6thhaurs on stream). Significant
amount of carbon was observed on the catalyst after unloading the
catalyst. The catalyst apparently 20 fouled. -35
Example 4

Dehydration and Decarboxylation over Alumina

The Co-based cold condensate (Feedstock B) was also treated as in Example 2, but
with the alumina catalyst. Temperatures from 480°F to 730°F and LHSV values from 1 hr!
to 5 bl wére explored. At high temperature and a LHSV of 1 hr', GCMS data indicated
that the doubie bond isomerizatidn was significant (reduced alpha—oleﬁ_q content). Ata
LHSV of 5 b and 580°F, dehydration conversion was signiﬁ;ﬁantiy lower, and the majority
of the olefins were primary linear olefins. This test ran 2000 hours with no indication of

fouling.
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WO 2006/036683 PCT/US2005/033780 Table IV Dehydration Bromine
method GC-MS Data Si-Al catalyst Temp, LISV, Bromine# %0Olefan
Alpha-olefins/ OF hri Total olefins Sample A 50.6 51.6 90% Product D

WEBD®/TH68370.3 5% 680 1 72.2 70.5 6% The detailed analy¥i§ aisages/033780
product (D) from the test at a LHSV of 3 hr-1 and 680F is 5 shown below
in Table VI. 84% of the oxygen wabakemidved, the corrosion ratlng was

oavod.—an
I dl ptoved, and-rorwastt §EECe'd—tU—b ?j_l The
}a);;%% |yof the naphtha W%’?e{ﬁgé‘ced byrz % T e oXygenatggwere
converted to olefins as shown by thejincrease in olefin conggpi and the

catalys

yecarbp njQver Alugn 0-based cald condensgigifeedsiock | scig
B) was also treated as ih Example 2,/but with the aluming gg@lyst vieids, | No.
Tempernatures from 480F to 730F angd LHSV values from 1 fiekidd 1o’

Sample I O "rfn A YYSHEE [ﬁﬁ%ﬁ‘%ﬁtﬁsb ARG E OV . | C. [ Total
N

Foed BIETE € ptored- AT high tegyperature ang @ LHSV ok bhi', GCGME data (.86
‘gl‘-'rerTcarerd;g@at g doublehend iSomertzation wasgjgnificanttegducesiz2

B2 alptia-o e_«)ffg@ content). Atlg g-HSV of 5 kfi and 580k, glehydration <05

B3 COMNVeT |g@ovvas gignificanily Tower, andJhe majqriy 107 the oleljns Wers 0.6
B4 Prirlr]dry uﬁ%ar ofgfins Thiggest ran 2099 Hiours WiR no ndicalipn of 36

B3 loulng. §g>0vv éUUb/UquDtjd PCT/USZ0057033/803 able ggdlehyidagen

pe Sf C Broggpe method GG alumina megied MS TeRfglySt Dajgy,Sampe D 0.48
B7 Temp, 'E§OV Oxygenat @zébromlne %qgglenn Alphay C4-TTeig] OF itk 0.32
BS Yowtof II&-‘% G 52/:\CI(]' _iq}%l YieidS, NQS.I 32.4 79%, 0.38

Ro 630 3 0.8 254 33.9 86% (.24 $.63
B10 630 4 1.0 28.7 33.1 &7% 0.20

Bl 630 5 i1 27.1 3.1 83% 0.18 0.67
Bi2 680 1 <0.1 BN 35.6 4% (.51 0.06
B13 680 2 0.3 26.7 20.8 30% 0.40 0.18
Bi4 680 3 0.5 26.5 30.6 71% (.33

B1i5 680 3 0.6 26.9 31.1 T8% <{(.5

Ble6 680 4 0.6 27.6 32.0 76% <{.5

B17 680 4 0.6 28.1 333 73% 0.20

Product C 680 5 0.7 28.1 323 78% 0.18 (.39
Ci 680 3 0.7 27.8 31.9 79% <05

C2 730 3 2.1 31.8 36.1 4 7%. 0.33 0.12

These results show that it is possible to eliminate all the oxygenates from the sample
and convert them to olefins. At high oxygenate removal levels, 2 significant portion of the
alpha olefins are isomerized to internal olefins, but this does not decrease their value as a
distillate fuel or 2 distillate fuel blend component. | |

Product (C) was prepared from operation at a LHSV of 5 hr' and 680°F. Detailed -
properties are shown below in Table V1. 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 _petrolemn crudes. The
6xygenates were converted 1o olefins as shown by the increase in olefin content which

approximately matched the decrease in oxygenate content.
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olefins Wt% Feed B: 8.5 20.4 24.2 94% 0.86 Bl 14801 7.4 21.3 25.2 92%
0.323258010.927.531.885% <0.5B358010.828.233.191% 0.34
0.6 3458010.927.131.193% 0.36 1355802 1.3 27.1 31.3 86% <0.5
wWBaEBB03862831 26.5 30.6 86% < 0.5 0.48 137 630 1 0.6 27.9 32 DTBHS433780
0.46 0.32 BE 6302 0.8 28.1 32.4 79% 0.38 B9 630 3 0.8' 29.4 33.9 86%
0.24 0.63 B10 6304 1.0 28.7 33.1r&186/0.20 31163051.127.131.1

83%-0-18-0.67--312-680-1-<0-1-31+-135:64% 0.51/6,66 313 680,203
2dAPesmaoNts 40,046 1&8“30;2U5°n0 4“’03““:‘ 80
G EcslBraduetill, o LT CAR 5 4 oopush iy O B, BN
2P ?9@}0‘6% Produgt C 680 5 0.7, 28.1 32.3,789 0.18 0 %%huSih%BO
Egga_ga 31.9 79% <0.5 30301;183617%.033 0.12shese
resy %s S SNow tt:&gt it is poszlble to elimin all the gxygenates fropzghe
S rm&: El) . onvert them to olefins. At bigh oxygenate removal lgyels, a
Si o S atpha otefinssakefsprerized 1o internaeleiing;
butghis doesnot decreasedFgir vaiue aggy distillatesfiel or a disghage fuel
L'%‘,‘é&bm‘é{é@%?”&kfé’éﬁf’“ {50 Was prepaied from ppgration at a {jSV of
5 g&mﬁmsur uetalleo prgpertes darg;shown beww In Table| i ¢ /% ot
t TR DXYBEN IS Ver {nelg@ldlty was fegduced Dy Hp%, and the gice of
ITOFFH R Sampie was remeyed. The acjgdity of the|fiaal 10 materal was
be(l&\{\é Oﬁglgrgrﬁ@(;jlg, the typical maximum for petrpleum crudes. The
oxggq@gg&s%&r%onvertqu@ olefins agghown by g increase isrzolefin
COpTRALIEIGT . APRAexIMarely; Matched]the glecreaseyigsoxygenate, content.
SEC Analysis, Wt% '
Saturates 33.5 35.1 67.4 68.0
Aromatics 1.2 1.5 0.3 G4
Olefing 55.7 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 .86 0.39
Cu Strip Corrosion
Rating 2 Za 1b 1b
Sulfor, ppm wi <1 na <1 <1
Nitrogen, ppm (.56 n/a 1.76 1.25
ASTM D2887 Simulated
Distiliation by wt%, °F
0.5 86 102 76 91
10 237 214 243 247
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
99.5 639 622 G662 666
Metals by ICP, ppm '
Fe 44,960 0.980 2.020 < (.610
Zn - | 2.610 <{.380 < §.360 < (0.350

Metal elements below ICP limit of detection in all sampies:
Al B, Ba, Cg, Cr, Cu, K, Mg, Mo, Na, Ni, P, Pb, §, Si, Sy, Ti, V.
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-37 WO 2006/036683 PCT/US2005/033780 Table VI Experiment No. 1 2

1 3 Feed/Product ID Fe Cond. A Product D Co Cond. B Product C

Process conditions Catalyst None SiAl None Alumina LHSV, hr-'-3 -5
wiampdtatse, F 680 - 680 Pressure, psig - 50 - 50 Run howr€T/USB2567F 8

- 1026-1122 API 56.558.1 56.6 57.9 Calculated Mol. Weight 160 146

170 170 Bromine No. 50.6 71.7 Zk2T& Average molecular weight 163

157 183 1184 Wt % Olefinj§d1.6 103 4h32.46ale. from Br2 No.) KF Water,
ppm wt 494 58 530 57 Oxygséonr%y NAA, v% % 1.61 0.26 0.95 0.12 SFC
Analysis, Wt/o Saturates 33.5 35.1 167.4 68.0 Aromatics 1.2 1.50.30.4

Olefns. 192484 8:98cha3 RoQX%aenate i 6i bk &b RubuAGichitest: Tafade
Acid, mg KOH/g 3.17 2.33 0.86 0.39 Cu Strip Corrosion Rating 2c 12a |b

remgvest R RIBPRIACRIEEE e X ZFORiE QMO FH 0 B F94CEI7B! £¥oecience,
TyASEM 02887 -SimulateRistliationiaxvagsTH).

The adsorption test was carried out in a up-flow fixed bed unit. The feed for the
adsorption studies was produced by processing the Co condensate (Feed B) over alumina ata
LHSV of 5 hr'', 680°F, and 50 psig. The feed for the adsorption studies had acid number of
0.47 and oxygenate content by SFC of 0.6%.

Process conditions for the adsorption were: ambient pressure, room temperature, and

a LHSV of 0.5 hr”’. The oxygenate content of the treated products was monitored by the SFC
method. The adsorption experiment was confinued 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 and product
oxygenates. The product after treatment showed 0.05 wt% oxygen by neutron activation,
< 0.1 ppm nitrogen, 2nd total acid number of 0.09. ‘

 The adsorbent could be regenerated by known methods: oxidative combustion,
calcinations in inert amlésphere, water washing, and the like, and in combinations.

These resuits demonstrate that adsorption processes can also be used for oxygenate

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

Example 6
Preparation of Wax Particles

To test the effect of partiéla size on “pumpability” after storage for 5 weeks, é‘ series
of different Fischer-Tropsch wax particles wers prepared by dropping untreated molten
Fischer-Tropsch wax through air and then screening the wax particles into thres size ranges;
6-8 mesh (3.4 mm to 2.4 mm), 24 to 40 mesh (0.7 mm to 0.4 mmy), 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. As a preferred embodiment, all particles
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0.586 102 76 91 10237 214 243 247 30 301 303 339 338 50 373 356
415414 70417 417 495 486 90 484 485 569 572 95 517 518 596 599
99.5 639 622 662 666 Metals by ICP, ppm Fe 44.960 0.980 2.020 <
WE.8110/0265%8.610 <0.380 <0.360 <0.350 Metal elements bel SWIHCEFHIFH{t3T80
detection in all samples: Al, B, Ba, Ca, Cr, Cu, K, Mg, Mo, Na, Ni, P, Pb,
thaS¢igin@mpiéanmo begpEy 220061036883 RCTHIS2005¢038 T80 WEszEmplEHS
paAEROTRYADA OXYISARIES FArce lovelsof pygenatesnataemoyed By then,

high temperature treatment can be 5 removed by adsorption using

WeSHHHINTIOZEGHIS TEBRAMEPEIAY E3PRIBVERGH EReStienegictryetaaito 8 mesh
siz8132 Meash Beads,) PartNumbes MxL583 e e The 2t 505 pHAB- @ ShWaS axis was

~ carried out in a up-flow fixed bed unit. The feed for the adsorption studies
5 AL B A 2 0 REAHLAS05 TRUIF O AP ST e
medh kiZSret Shbr Web0mpasd bOipsidusthedertcfordhe pdsorpliemisidtiest, the
had aci mber of 10 0.47 and oxygenate content by SFC of.0.6%.
Pt Bt o e S SRS SR 8 e
retteiniperpduic sandraspiM8ialof GSrisiheThd oxsiyenataceritentod dighe major to

mill§Aed PIQGICts Was W@&%ﬁ?e%g‘&‘ 6 & S Hehog AAe.ads ey plian

experiment was continued until'breakthrough defined as the appearance
10 of art BRI EBRrENE OBt 104 ot KijIseT I PreshPSEREh s BEMIcTRsFie wes
doMeRbRithe sieMa.hagh adserhed:ansduiMalanhannERb AWM Rased o,

on the feed and product oxygenates. The product after treatment showed
tragsper b, RIRGBETBY Nt STROSHIHOCTE Pt iftRlanedn diotatesempat

of By pbeE:h 09 wEheatseripatvesittbesreggrerateghby ko wnmettads:
; az%igsative combustion, '

15 Properties of the untreated Fischer-Tropsch wax are shown in Tabie VIL

Table VI
Properties of Untreated Fischer-Tropsch Wax

Property Value
API Gravity 40.3
Nitrogen, ppm ' 7.38
Oxypen, wt% 0.60
Distillation by D2887, °F by wit
0.5/5 wt% 427/ 573
10/ 30 wit% 625 /736
50 wt% 825
70/ 90 wit% 926 /1061
95/ 99 wth 112471221
99.5 wt% 1245
20 :
Example 7

Test procedure for Stability of Wax Particles in Liguids

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

25  wax particles in liquids are preformed by the following method:
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20

calcinations in inert atmosphere, water washing, and the like, and in

combinations. 20 These results demonstrate that adsorption processes

can also be used for oxygenate removal. They can be used as such, or
Weoiiigswith dehydration. Example Preparation of Wax P4HGI8Y283F ¢

test the effect of particle size on "pumpability” after storage for 5 weeks, a

series of different Fischer-Tropsch wax particles were prepared by

dropping umtﬁﬁe@tﬁﬂ)m&mﬁmngﬂmm&&% %@y@?&@;&%@ﬂ% HePrescribed

screening the wax particles into three size ranges; 6-8 mesh (3.4 mm to

amgupt ARRE PARS AR RATGR ¢ Miria 8l AR oL Falie Stismids Régym OD x
95 30 et NUMAIvSING Stapes I sieslssereensConfREing tendTMsEhide the vial

._ Specifications. To insure. tha ge particles were properly. formed and of
m R RS BT SO0 R B ST P e e
examined Thderbomitiosgoipe tiEherpatic ersibevas meaddred wsihgie

' jec NicLo 2 ed embodiment, all
pregglliﬁ (é:?et%gl§ Sf \%&/‘%%%6%%%%%%5%%%%? 1%%%%%%%&}1 at did not appear
to bé-spheReioiseabidithefite waraedmpvyetiosiig weéexéndsTiving whether
theRAriieles inihs 44 totdraesh kange (0.7 mm to 0.4 mm) and < 40 mesh

range (< 0.4 mm) were very spherical in shape. However, approximately
1 % of the patrticles in the 6 to 8 mesh size (3.4 mm to 2.4 nun) range

wereHlaiisks vdteradhepratinmefitae M Qb HIMINOb AXISWNAES RiEHRAIR! ranges as

than 3. There were also a very small percentage of particles in the
e e Gl BFROTl e gansponed and
carpauticl bstwisral Prefé Bekd . e biodimeritnthe qactiblesthatsdid Ratsappendtio

' r.semi- ical were r ved, so that the remainin

R . R e
varpag)brtdC thinothe gissvakelbsonpras8e This mllectfbsiveiof thet:Bimesturing
ocd@Nies:is 2.9 mm. 10 The removal of particles that did not appear to be

spherical or semi-spherical was done to provide experimental samples for

use PAIEVEFRY SRR S PPaReE PR Ble RA%Ec5h dreRpsp S sPoemRds to the
boisbab bty iR seampal Rinee durec-neebpat be densHindire18asess menti @ taps

the percentage of wax partjcles that pass, through a given mesh size in :
TR R S R RS SRS S T Bk R e o v

are shown in Table VII. Table VII

Table VIII
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 te the bottom within 5
preferred seconds as free-flowing particles after 1 tap.

Pass 3 More 90% or more of the particles drop within 5 seconds to.
preferred the bottom as a partially dispersed clump containing at

least 10 particles.
Pass 4 Preferred 90% or more of the particles drop to the bottom within 5

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

Pass 5 Broad 90% or more of the particles drop to the bottom within 5
seconds following a series of 2-3 taps as free-flowing
individual particies or as a partially dispersed clump
containing at least 10 particle.

Fail & Less than 90% of the particles drop to the bottom after 5
taps or drops fo the bottom as a single mass.
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Properties of Untreated Fischer-Tropsch Wax Property value API Gravity
40.3 Nitrogen, ppm 7.38 Oxygen, wt% 0.60 Distillation by D2887, F by
wit% 0.5/5wt% 427/573 10/ 30 wt% 625/ 736 50 wt% 825 70/90wt%
WOZBt08H6885/99wtl/0 1124/1221 99.5 wt% 1245 20 Examplé T7Tiaggs/033780
procedure for Stability of Wax Particles in Liquids Stability Test: For
particles of 6-8 mesh and smaller, tests of stability of solutions of 25 wax

paricles inligu gmsﬁsoEﬁéqaﬁ@gfwetﬁ%mupwmmmgzv@twg size of fhe
20067036683 PCT/US2005/033780 1. A prescribed amount qf |i

liquid, was
aveRRpgaTiel sy o ardpReT Yo UREBrScHBEY SMbUFTTr ﬁ?@%g AN
ratif ram ek yisl pbtaireddromszisbehs elentific:{35l tnweb be Bhemes of 7.
height, Catalog No 03-338). Care was taken not to vigorously move or
shake the vial 5 in any way that may cause motion of the liquid through
and around the wax spheres. 2. hem@tontaining the transportable

product was sigjedfof & Wasks .3 ALeserbedampsiuie,During this

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 thg vial, 10 RresclibetiieiaisRAenmraaniaiveehtie sonslitiansab mree

transport within the ranges as set forth herein. The prescribed amount of
A e e ganEIaRiB et tHa S mABaaran Epsre 4 aNE Bah YehgdhsetitbBAs 1o

2l ARE 80 %adid dhevexpariments daseribedyoentthO Uaisasegkivhighside down and
aﬁgg)rggsﬁ%rgﬁt %%@gg tlhren;?r)élcliplgirgli%o&%«enn %t{f?a . g §§5HE %[:%t lireIt% ltirc]ﬁid naphtha

was only slightly cloudy, thus indicating only a small amount of wax had dissolved into the
condensate, This demons;i:rates that ét 6 to & mesh size Fischer-Tropsch wax/cogdensate
transporiable product would remain pumpable for at least 5 weeks if stored at 20°C. The
transportable product may need a gentle stirring just before pumping after it has been
standing for a long period of tfime. These results demc:nstratr; that a transportable product
according to the present invention coﬁtajning 50 wt% wax can be shipped, whichis a
significant improvement,

Exampie 9

Comparative Example

 Stability of 24-40 Mesh Particles in Low Acid Condensate

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

S1ZE.
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15 varied, but 20C is the prescribed temperature as it reflects the typical
temperatures during ocean voyages. Satisfactory stability is obtained
when the particles dropped within 3 seconds to the bottom, or when the

W apositpaosihe particles drop to the bottom with less than fiVRCIIGHR 29433781
where the light taps are generated by dropping the inverted vial from a
height of 3 cm. 20 Table VIII RafingaisniBer 1 Preference Description

Pass 1 Most All the particle%%%i%ogﬁwgmn 5 seconds to the |
preferred bottom as free-flowing individual particles. Pass 2 Very more

90% or more VEBHE pafriicte fotiges Bo e MRk Sdsretétred

seconds as free-flowing particles after 1 tap. Pass 3 More 90% or more of

the particles drop within 5 seconds to preferred the bottom as aFé)dartially

disp%@gf@&a%ﬁf&%w}ﬁﬁ&éﬁ%&%&%@ﬁﬁ%ﬁér@é@fﬁ%}géwﬁﬂ DhgARS of

themarengdstheéparticlas prapia therbotam withimB isecords:as/ppadtislyand at
ispetsed clump containing at least 10 particles after 1 tap. Pass 5 Broad

2 e G ARG 1 Bt oS UL GOy Beh! o,

profblhowingdansesiek ab R:bthapshseesflogving ddeiiliddalpattiplesmaplababstween

j i .containi icle, Fai ess than
e B e MR A

disgpdvadsingl domemslensaiyyrride 6/0366B3 1PE THESD 0051033 80N Fetig -guld not
be BASSMRAMICES R Rief theinterngl diameterahihe Viglda.the size fficle
_ the average patrticles is 7. For larger wax particles, larger glass vessels
$1Z28hould be used, but the ratio of the diameter of the vessel to the size of
the particle should always be in excess of 7. 5 Example 8 Stability of 6-8
Mesh Particles in Low Acid CondEgnsatf:
xample 11

Comparative Example
Stability of 6-8 Mesh Particles in Low Acid Condensate at 50°C

Three grams of the low acid condensate (product of Example 5) was added to 3 grams
of spherical wax particies in the 6 to 8 mesh range in an 8 dram vial. The vial was then
allowed to stand at 50°C for 5 weeks. Adfter cooling to room temperature, the vial was tuned
upside down and after 5 light taps, the product would not sfide down the vial. The fating vﬁas
a fail — 6. Due to the higher temperature, the Fischer-Tropsch wax pérticieé 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 Particies m Methanol

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

vial, thus demonstrating that this transportable product would remain pumpable. The rating
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Three grams of the low acid condensate (product of Example 5) was
added to three 10 grams of wax particles in the 6 to 8 mesh range in an 8
dram Pyrex vial. The vial was then allowed to stand at 20C for 5 weeks.
WRLM{EIISINt the vial was turned upside down and after alighUtapIvHEEEo
of the product slid down the vial. The rating was 2. The liquid naphtha
wasnasToisEstightsyi s taips tha sonaieatag lohn casresiianoURe aWax Had

Tudissoivedine the.condapsatashhis Wemonsiraias that &8 g neshbsizgnie

Fischer-Tropsch wax/condensate 15 transportable product would remain

transpRFB AR fOF S N RBEE W SR TP SIBRAURIE S5 PR ISP SIS Jrfsaee
ligaayRees 8, @ﬂiﬁ&eaﬁﬂfﬁiﬁgﬂt@st@@@@f@mﬂfﬂﬁma%ﬂeittmsﬁa&@me%tﬁﬂdﬁﬂgeVEzl
foralon eriod.of time. T e er sul strate hata ortah|
S&Rﬁrg& Oy R Bte |%S\?§n |o(|{1n§§nt mm% \?v%( ca?w%)e

thmslgb ped mﬂ;ﬁrtﬁm&ﬁmﬁﬂﬁ%mqgtomwm Zﬁowmfptewy € ontperatingd 8
me %ﬁ %lx?er?}nng% . 9f 24:40 Mesh.Particle g&ﬁ.ow Acid Condensate 25

ree grams o ow acl con énsate pro uct 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 to stand at 20¢.for & weeks. At which point the vial
was turned ;{f&de down and after 5 light taps, the \groduct would not slide

down the viat!aHEY kb déesh Raficles IT’H@%E%L o BEfeen the

particles was now a white solid. Due to the small particle size, too much

had 30 dissolved into the cond the 5 week period. It
g a0 oo e condeclsgie e Sk POt o

s;zexaﬁmiemmﬂiamtbmaonﬁm@dm&wmlpamﬂdﬁowmbto@ﬂ(ﬁ)r 7 weeks at

0 83 P US 005/0337
20%2 gﬁlﬁ’/ o‘%g 40 N? SshParticles in & g\lz%xgg on%g%gsr%%e%rgao% régeég(rgg%g of

imbosdistels dohdensdie ‘(;ﬁioﬂml@td@ﬁﬁmmg Bptibs ddougteBegratisorand
rem; %%Wi%lz?f-ga\ﬂﬂ% WA tfd?‘ﬁﬁrh@ﬂx% ramyials andhen the.vigihe
ed'to week w

stand at 20C for 5 hich point the vial was turned

compestisneoithedimrigiend Shrghet daEidss1Zsro ity MBHRRSIOY Sra EEoWFs faelier
waiBh: & aling Wassofal - £d the lidcbaaRifba ReBIR@Focarbonaceous liguids

provided that the transportable product can be shipped in a vessel designed to handle hiquids

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

- Ex pie 14
Stability of 6-8 Mesh Particles in Heated Methanol

The sample from Example 11 was placed in an oven at 50°C for 1 day, and then

" cooled to room temperature. The methanol was no longer clear, indicating that some of the

Fisher Tropsch wax had dissolved into the heated methanol, and upon cooling, the wax had
precipitated out of solution. When the vial was turned upside down, a gentle tap was required
to dislodge the particles. The rating was 2. This example demonsirates the importance of .
maiﬁtaining the temperature of the transportable product so that a methanol/wax transportable

product is not heated above 50°C.
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the particles was now a white solid. Due to the small particle size, too
much wax had 10 dissolved into the condensate over the 5 week period. It
had gelled. This material could not be easily pumped without heating.
WHRRERHle illustrates the importance of wax particle sizeExBrayIEvE3780
15 Comparative Example Stability of 6-8 Mesh Particles in Low Acid
Condensate at 50C Three gram<Eafatigeldly acid condensate (product of
Examplegh)iyas adAgd a3 aiamss af seharicalhmax pariclasipthe 6 to 8
mesh range in an 8 dram vial. The vial was then 20 allowed to stand at
50C for S weeks. After cooling to room temperature, the vial was turned

upside dany-angraBerilight wpssedrodustaeu kb rotslide How then

vial. The rating was a fail - 6. Due {o the hi temperature, the, :
coq SRR SRR TR i SRR At CRBIE PSRV I e pr e
cledq tormyaswiite oo vehs Thisahapeidaldoul dinatbepeasille pripsdowithicutly slid
aovis BN THRSXAMRIE I Stiates e ITpalanee of AXOIINg. SHCRSR i ures

temperatures ring storage and shipment. Example 12 Stability of
mag 8 Mekirfartivlawthanmd i dnol 3G meirdeamis oft watfherabased Hdesgangrature
ot shams of 6-8 mesh size Fischer-Tropsch wax particles in an 8 dram

vial, and allowed to stand for 7 weeks at 20C. At which point in time the

vial was turned upside down, and the transportable product immediately

slid down the vial, thus demonstrgdiagthas this transportable product

would remain pumpable.. Thg_ratin -43 WO 20{(})&/03663} .

PCT/USBHAE/B38 780 Wl FhHiC e b SHATR® the! fih POREARES of

the composition of the liquid. As illustrated, methanol is less likely to

dissqlye fhe Wax partiles and thug, forms 2 mere StaRleIaNsPoliaRSc1ow

produc compareoF?o rangpor]tlahle propci% S comprising CELT
acif pdrdenriio qaodouiNigithpMéthendd) avatepbiid Mixtaregattielechshdldgam
v staRIagasnoUabie PIadsts YRR INSHLING DAENEIS SIZE dAMERY ot o

small. For these liquids, the particle size should be < 25% through 14
degeigsid, ipAetaiaty’/< 10% through 140 mesh, more preferably < 10%

through 8 mesh, and even more preferably, < 10% through 7 mesh.

Example 13 10 Stability of 6-8 Megfgblil’éalr}t%cles in Methanol-Water Mixture

Wax Particle Size Rating afier 5 weeks at 20°C

6-7 mesh (2.8 t0 3.4 mm) 2
7-8 mesh (2.4 to 2.8 mm) 4
§-14 mesh (1.4 to 2.4 mm) 6 failure
8.3 wi% 30-48 mesh in 6-7mesh | 5

These results demonstrate that stable mixtures of wax in condensate can be prepared
provided that the amowmt of fine particles is not excessive. The last experiment is important,
In the last experiment, 8.3 wt % of fine wax with a mesh size of 30-48 was added to a 6-7
mesh wax and the mixture was stable at 20°C for 5 weeks. Additional fine material would
not likely produce a stable mixture. Accordingly, the limit of the wax size for a transportable
product comprising condensate as the liquid, can be established as less than or equal to 10 wt.
% roaterial 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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Eight grams of methanol and two grains of water were added to 10 grams
of 6-8 mesh size Fischer-Tropsch wax particles in an 8 dram vial, and
allowed to stand for 7 weeks at 20C. At which point the vial was turned

Waps #wdin, and the transportable product 15 immediatelyP§Ifd a0 the 80

vial, thus demonstrating that this transportable product would remain
pumpable. The rating was 1. This example illustrates the importance of

the composition of the liquid angthewaxsparticle size. With

methanol-water mixtures smaller. wax particles can be trans

rted, and
e

thus, nEV 5 FrE BRI BB CERORRATIA BB QP ALY th

transportable product can be shipped in a vessel designed to handle

liquids 20 suc

Exantiid a4

-5 U GEE AL RIS HOBEA

oint less tha

ethanor 25

LI

nbsandesiom Lxanpe finvasiplacedlowvdriovenat GOG:Hor Rrdaytandrthewwn

beici

Aat some of the Fisher Tropsch wax had dissolved into the heated

cooled to room temperature. The methanol was no longer clear, indicating

methanol, and upon cooling, the wax had precipitated out of solution.
When the vial was turned upside dgy,sa gentle tap was required to

dislodge the patrticles. The ratin

impor
produ

50C. -

6-8 M
Exam
room

was s

tance of. 3BrARSTHESIANTY

B 5h

]§portable

was 2. This exar%ple demonstrates the

T RepeTalfE Gt

Cpp

a methanol/wax transportable

Brosuost s

NBLSICBIEE 4

above

HAPVELHYE67036683 PCT/US2005/03

780 Examg

legIb Stabil

ty of

ehsERificleagnHeated Methanol-Watef Mixture. Thesample 1

om

pig; ke vaatplgwed in an oven at 50C fo

f &2y, and

them I cools

ad to

émperature. Tn contrast to Example 13

the methan

alfwater mi

Xture

islearaandpmen the vial was turned

upside dow

nihe

transportakiecprodoct immediately slid down

This exgmplesiemeansiratedtbag methanel*water mixtures
red gyersmethanol if the transportable gresuicgsall b
rature, above 50C. 10 Example 16 Impagsof ax |
Stability of Ggndensate Wax Mixtures A seriessaftranspo

prefer
tempe

thezvial. The

> rafing was

1.

5 may be

egxpesed

Pagiclasize

rgdsle produ

were prepaseddhat contained three grams of

lo8s / 967

931/962

95/99.5

979 /1006

Ooa
on
cts

972 / 988

Transportable products were prepared consisting of 3 grams of [ubricant base oif and

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

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

Table X1,

Table XI

Transportable Product Stability for Wax Particles in Lubricant Ba'sej il

Base Gil B

Wayx Particle Size Base Oil A
6-7mesh {28103 4mm) |5 4
8-14 mesh (1.4 to 2.4 mm) | 6 6

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

Experiment 17 (rating of 2 versus a rating of 4 to 5} iilusirating the importance of using low
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15 acid condensate (product of Example 5) and 3 grams of the FT wax
particles in an 8 dram vial. The vial allowed to stand at 20C for 5 weeks

and then evaluated in the stability test as described in Examé[é[e 7. Table

WG RAPSE Particie Size Rating after 5 weeks at 20C 6-7 mMESHIEBIG37A
mm) 12 7-8 mesh (2.4 to 2.8 mm) 4 8-14 mesh (1.4 to 2.4 mm) 6 failure
molg:@ws!Sl-hadmenhdnaseumibards THESE Fasimasperibistraiethal stapianely:

refUKIVES Rlwaxin-castesaleRanRe RieRatet i Quidedbatdbe ameunt

of fine particles is not excessive. The last eﬁg‘erir&lgnt is important. In the
prefpadplapatinit 288 WeSPBRRE WA A ThE%A <% of 30-48 was

added to a 6-7 25 mesh wax and the mixture was stable at 20C for 5
weeks. Additional fine material \%g)i%q 1thglikely produce a stable mixture.
Accordingly, the limit of the wax ransportable product
comprising comdéiyatiSas the spusdccaiubBapstislisiddizmdess than or
equal to 10 wt. % material smaller than 8 mesh (1.2 nun), preferably less
than or equal to 10 wt % material smaller than 7 mesh (2.8 mm). -45 WO

2006086683 PCT/¢S2e05/68 Z RO E GRS ie ™ RATREIF tRpIapared
ace !ﬁ{e(\]{yl%,@ahwhzm%e%t@%%r@@.u@n%@laﬂitwmmalmﬁig@m&a@@1

oils derived from Fischer-Tropsch wax were prepared. Thesge_ lubricant

10 grampadd Gifs WrBIsBSEFHCIVIHTRASR) 1ot AHEHSHSRIb /A EOHtBhY B By ed o
stan@r@Showskshelowc T abletcd QdRroperties @t Fischeshrapsepslderdved. Bagehe
Oils Property Base Oj] AB il B _API Gravity, 40.3 40.1 Viscosity at
B R R e S
transportable product would remain pumpable. The rating was 1. This example
demonstrates that significantly smaller mesh size wax particles can be used in forming 2
15 transportable products that is stable when methanol is used as the liquid compared to

transportable products comprising a hydrocarbonaceous liquid.

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

scope of the appended claims.
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WHAPS

P

-Molecular Weight 520 1 518 Pour Point, C -12 -23 SimulateeristiIIation,

D-2887, Wt% by F 0.5/5 11 832 / 853 828 / 847 10/30 863/892 856/881
B, 3Rp=91490 938 / 967 1 931 /962 95/99.5 979 /1006 972/ 988
Transportable products were prepared consisting of 3 grams of lubricant
base oil and 3 grams of wax particles prepared from Experiment 6. These

transportabl ro were. evaluated in the transportable product
%? ‘Wg&fs &:F%%n%?esults are shown in 15 Table XI. Table

Wax Parjicle |z Bpssure
Lt @am%ag%@m 502 093 proh e

8-14 mé ese results on 6-7 mesh particles

are signifigasibparenihBauidaseniises ﬁ@mh%fﬁf(ad%m&@%

a rating of 4 to ustrating. th fHSINgOM ALY Bhse oil, and
2006/0%@9&?%%@ 39%% @c%‘lgr weight hydrocarbonaceous
liquids t@jﬁgﬁﬁ&lﬂ@fm@s&mtable product. Accordingly, preferably the
molecular w t of.a hydpocarbo !I%?!dﬂ?@w 1800y e >00
p@%)feraﬁﬂ/ e‘aﬁﬁ 2‘(/ 1&1 mo?ea%ﬂ?%(i?so% tween 100 and 200.
Examplﬁégh‘swmﬂﬁynf;ﬁmawmesﬁzmwammcles in Methanol A
sample of 30 to 40 mesh size Fischer-Tropsch wax particles were

O TR S DT RO S0 5 20 P S e AT

F|§51§§§t{ﬁ e hepickeddrivar wak antiolas, RAGCATSEFTY HARKBRSICIES.
Weeks at 20C At which point in time, the vial was turned upside down,
arfgre \A‘B ﬁ)duct immediately slid down the vial, thus
demonstrating that this :

The product of claim 1, wherein the wax particles are Fischer-Tropsch derived wax particles. v

The product of clzim [+ wherein the transportable product hes a passing stabilify

rating when measurad at 20°C for 5 weeks.

The product of claim 1, wherein the transportable product comprises 30 to 80 weight

% of wax particles.

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

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

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

The pro'duct éf claim 1, wherein the hydrocarbonaceous tiquid has arracid number of

<1.5 mg KOH/g.

The product of claim 1, wherein the hydrocarbonaceons liquid has an acid nurnber of

<0.5 mg KOH/g.
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transportable product would remain pumpable. The rating was 1. This.
example demonstrates that significantly smaller mesh size wax particles
can be used in forming a 15 transportable products that is stable when
methanol is used as the liquid compared to transportable products
comprising a hydrocarbonaceous liquid. While the present invention has

ﬁag gsqriheskwith wieranee: teyapseaifinramebedimedtsathisuiplication ¢
intended to cover those various changes and substitutions 20 that may be
Eadferprthose of ordinary skill in the art without departing from the spirit
and scope of the appended claims. -47 WHAT IS CLAIMED IS: 1. A

transportable product comprisin 0 20 we t % of a of
[[Aaitrpdnshalsime Japorise ggtsat%cg%f? a aﬁsoiute%lﬁ en

pegsyred at 20C, wherein the hydro eous I|qU|d comprrses ?75 weight %
of a iquid selected from the group consisting of naphtha, heavy oil,
distillate, lubricant base oil, and matures thereot and (b) 10 to 80 weight

YL AN PALIGIES: WhakRithE saeeRRMtiche s RtbertpisecaBnaei guid is 2

- wax particles larger than 24 mm 2. he E %uct of claim 1, wherein the

Viisghea Eremesh ASTEeRE SEHOFHP insisting of Fischer-Tropsch
derived wax particles, petroleum derlved wax particles, and combinations

thereof. 3. The product of c1t 1, wherein,the wax artl%les are
Hise pradvesphelaiae b bR é@“ﬁoﬁﬁg"’ osfmfgrm wherein

the transportable product has apassing stabili tv rating when measured at .
20C for 5 weeks. 5. The _product of claim herein the, tran dBL £
Frovipredushad e 38, eh %? ;Y?)%‘Fﬁcﬁggl fegid g ct otg °
Bl duVBSsGH %M%Eﬂmmhﬁhqw invhtadyaedmpanres Suwens
f <9 psia (62 KPa absolute) when measured at 20C. 7_ The product of
claim 1, wherein the hydrocarbonaceous liquid has a flash point of 60C.

S Ehedrod uet-ohelaimvhoreteimpbihy dr GeattoTacpehsiliurd nashére-
acid number of :51.5 mg KOHJg.

| The produrt of claim 1, wherem the hydrocarbonaceous liquid further comprises

alcohol.

The product of claim 16, wherein the alcohol is selected from the group consisting of ~ -
rncthanoi, ethanol, propanol, iso-propanocl, butanol, t-butanol, and mixtures thereof,

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

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

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

particles larger than 2.8 mm.

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

mixturss thereof
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9. The product of claim 1, wherein the hydrocarbonaeeous liquid has an
acid number of _<0.5 mg KOHJg. 10. The product of claim 1, wherein the
hydrocarbonaeeous liquid has a sulfur content of :9100 ppm. it. The
product of claim 1, wherein the hydrocarbonaceous liquid has a sulfur
cantetodfhirshhirpng W2x Thegirddsct of claim 1, wherein at least a
pqrtion of the hydrocarbonace iquiddgs g Eisoher repsehicen than
droca U%%’ﬂ? ﬁé%?a%% e pro%i?glfégail?n 1, Wh§rein theig&r
hydrocarkenadeons: mrridfisip&fftha. 14. The product of claim 13,

wherein the naphtha is qﬂ%ﬁ&%@ﬂ&&gg 2iakngOf rhetradetim
d@ivedaré%folﬁ a%gﬁéé%gr%&e%c derived naphth%ﬁ1 an gqi revaltheretgj:.
15. Theppwstiect G diZipsia i ﬁ@?&ﬁ#&%&ﬁ'ﬁ‘ﬂ%‘ﬁgﬁ@ﬁmp&ﬁm
derived naé)ﬁé%{)ﬁm T @ %&%ﬁ@i@_’g,%@gﬁe% H¥e liquid selected from

hydroca]?B aceougﬁ?aw farther comprises_ alcohol. 17. The product.of

claim 16nyhrenpinchessinphbhrpbiiodeey ¥ 6 S iy FE5R e and

~ methanol, ﬁthar;%l ?%B%P@nﬁlmi?g%gpﬁgipy@mi dititaiagle 30do 20 weight

23.

24,

25.

27.

28,

28.

mixture €of. e product of claim 1, wherein the

hydrocathbpdeeatstiguidusdimd aveilie Alowsiem: e BREEno
/ng le. 19. Th ' in the ticl
grams/mole %&gcﬁﬁ&mmw@@m e wax particles are

simaller tha product of claim 19, wherein the W%X
patficlessemmiinigshd 90 pHTIEISs SPRARS BXHRIEDIRATEPISASS mm. 21.
The product of claim 1, wherein the wax particles are in the form of
spheres, semi- spheres, flat disks, doughnuts, cylindrical extrudates,
m{ltitehettedtnidabs, 22 Wheimm B3 B CFFPXAS %%Waan &%g
wax comprising a) forming wax particles comprising ~!90 weight % of wax
paErE R

gear 3an 2.4 mm from a paraffinic wax; b) adding the wax

particles to a hydros us liquid having a true vapor pressure of <14.7 psia
(101 KPa,absalute) when measigac-ah2Meambareindhies a pessing stability
hy rc?c%%gﬁa{%eous liquid %%rn%)rises 275 weight % of a liquid selected
froratingevhroomseanshahdCoFTap RS Reavy oil, distillate, lubricant base
oil, and mixtures thereof; to form a transportable product comprising 90 to
20 weight ;

Tin

The method of claim 22, wherein the transportable prodnct compzise’; 30to 80 weight

% wax pariicles.

The method of claim 22, wherein the hydrocarbonaceons tquid has an average
molecular weight of < 500 grams/mole.

The method of claim 22, whersin the hydrocarbonaceous liquid has 2 fiash point of =
60°C. '

The method of claim 22, wherein the hydm'carbonaceous Hquid has an acid number of

<1.5 mg KOH/g.

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

0.5 mg KOH/g.
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32,

33

34,
35,
36.

37.

38,

35

41.

42,

% hydrocarbonaceous liquid and 10 to 80 weight % wax patrticles; c)
transporting the transportable product; and d) separating the wax particles
from.the hydrocarbonaceous liquid. 23. The method of claim 22, wherein
the paraffinic wax is derived from a Fischer- Tropsch process. 24. The
Rthoshed clim B2 vkeeetin the yrspatiabiccprodquidbes apabirpnient o
stability rating when measured at 20C for 5 weeks. 25. The method of

¢ Bwherein the transportable product comprises 30 to 90 weight %
wax particles. 26. The method of claim 22, wherein the

hydrocarbonaceous liquid has,a aver moI ofrfuP ¢ of
Ghamethsief SIS ARG BF gfg herein t%\{t}wﬂ%gr%%:arbonggggﬁs
lighid,has. a flash point of 60C. 25. The method of claim 22, wherein the
hydrocarbonaceous liquid has an acid number of SI.5 mg KOH/g. 29. The
method of claim 22, wherein the hydrocarbonaceous liquid has an acid :
RuReneh cE xR Mg KRkl 28R, Treporstioef SediairpomrbaHERaHF f#aHd B
hydrocarbonaceous liquid has a sulfur content of _5100 ppm. 31. The

rﬁ@'ﬁﬁ%@ﬁ”&l&ﬁﬁ@?ﬁﬁﬁ@%ﬁ BRERGdmcarbonaceous liquid has a sulfur

content of le ppm. 32. The method of claim 22 wherein at least a

portion of the hydrocarbonace uid_i Tropsch
ri?b@&%h%o @%%?hgg‘ﬁﬁgﬁ‘m%?’% ;ﬁ%reln 1T?e hycg%carbonaceous

liquid is naphtha. 34. The method of clalm 33, wherein the naphtha is

splocted 1o e 100D ConSiing of oD oS HEdapBROnsiting o

mlxtu res thereof. 3 he method

Oﬁgcﬁ{ﬁl%%cw Wﬁmmopmym@gmhﬂm@dcwséghmof

cohol. 36. The method of claim 35, whe-e:in the alcohol is methanol and
is derived from a methanol synthesis process. 37. The method of claim

22, Whekein dheuepatisiasatie Bydxorrtmacsouniguibitrihen HRIRSEST

claim 37, wherein the wax particles comprise ~0 weight % of wax
aleohol. _

The method of claim 35, wheein the alcohol it methanol and is derived from &
methanol synthesis process.

The method of claim 22, wherein the wax particles are smaller than 50 mm.

The method of claim 37, wherein the wax particles comprise 250 weight % of wax

particles larger than 2.8 mm.

The method of claim 22, further comprising maintaining the transportable product at a

temperature of 50°C.

The method 6f claim 22, further comprising maintaining the mixture at 2 temperaure
between 10 1o 30°C.

The method of claim 39, further comprising varying the temperature by <20°C.

The method of claim 39, further comprising varying the temperature by < 10°C.

-Bi-



43,

43.

46,

47,

48,

particles larger than 2.8 mm. 39. The method of claim 22, further
comprising maintaining the transportable product at a temperature of
e50C. 40. The method of claim 22, further comprising maintaining the
mixture at a temperature between 10 to 30C. 41. The method of claim 39,
further comprising varying the temperature by <20C. 42. The method of

claim 39, further comprising varying the LS. A8 whR e
Thetsthed éfa"?}ﬁ“??zwﬁg?ﬁ%‘tﬁg W%(%%ég%:%}e%%are forrﬁn%gr%r%rg# molten -

Wax by @ienetheshsalestea fosmitingiupciossistiny SieebRAFHuId,

cooling in gas, casting, malding,.extrudi Q§@Wd
m%%h%%. g’d%l?gl%l?ﬁ 2, wherein the wax

particles are formed from a mixture of molten wax and small-solid wax

particles, wherein the small salid wax parti _ 5th8e of
{EreBEtRe0H SitiE e Xgﬂﬁ% e Wik d%%ngféf&@@nﬁ%@%@%ﬁﬁ o

50h aim 22, wherein the wax
Raslisles A esananmiet drnr thetitipsrobartiotacaoel wejifl By BEFRENRGT®
comprising: i) injecting the tgrrgfgortable product into molten wax,. wherein
thig ﬁ%ﬁb‘l&fﬁ %’ &1 temperature of <50C when injected and

wherein the molten wax is maintained at a temperature greater than or
equal to the melting point of the wax paticle ﬁ@ LecpverTehyaperized
l d?ﬁhﬂ@ﬁ’f@%&&%n @asegvﬁg?gg of§t e molten wax. 46. The

@?MB%%@qﬂkaﬁb&e&sanw’@ﬁﬁble product is at a
temperature of between about 10.t Ta]) Gtk whigematbod
o5 Fhou 1040 IGushen Bissied Al

of claim22, wHEFERR CArbonaceous liquid furth%r comprises 4 and
water. 49. Themefiedint patinot ¥ svhdraiperaannak Faficishiepdnicctsd an

separated from the . hydrocarbonag Hﬁfﬁ%ﬂg @thiaﬁgzgg” 50 FRESING ! or
injecting the trEHEFoR @81{8&?6 into molten wax in a vessel, wherein

the transportag@ﬂr&duemléngpempef&ﬂMpm%en injected and

wherein pressure and te‘?nﬁggr.atgérﬁ#ﬂigngnﬁessel are maintained such that
the molfdh waX*fHTAME YA Moltert state and the water is at least

partiallyjip a liquigwtaite at least a portion of the molten wax.

The method of claim 45, wherein the 1 ansportable product is at 2 temperature of

between sbout 10 to 30°C when injected.

The method of claim 22, wherein the hydrocarbanacsous }iquid further comprises

water,

The method of claim 47, wherein the wax particles are scparated from the
hydrocarbonaceous ligmd by 2 methed comprising:

1) injecting the transportable product into molten wax in 2 vessel,
wherein the fransportable product is at a temperature of =50°C when
injected and wherein pressure and temperature in the vessel are
maintained such that the molten wax remains in 2 molten state and the
water is at least partially in 2 liquid state;

i) recovering vaporized hquid;

i}  separating at leasta portion of the water in the Tquid state from the

molten wax; and

e



49,

50.

5L

52.

53.

54,

55.

56.

i) recovering vaporized liquid; iii) separating at least a portion of the water
in the liquid state from the molten wax; and -2 iv) recovering at least a
portion of the molten wax. 49. A method_qf making a transportable
FischeivT ropseiodeings %ﬁﬁ&oéﬁﬂ?p‘?%m%}fege‘?%mng a
Fischer-Tropsch synthesis to provide a product stream comprising a

substantially paraffinic wax product b) |so lating from %guct stream
mmsumﬁtaﬁmmammwdsm 6‘\70%}‘}55

Smp”SI ~'90 \g;?sg ﬁﬁéﬁ&ﬁ {a@amp&mm the
&lbstaRia aly pa?a Inic Wax and d) adding the wax particles to a

hydrocanhmnﬁnmjsmqmdlhﬁy PFae VAN BFoBiRore of <14.7 psia (101
%j absolu Igr%%} ag&gﬁg@g&% - eisinthal i ydreffai eraceodsct;,
W

uid c’(“jgmprl ht % of a I|qU|d selected fram the
c:()n&stﬁagmﬁgmahthm@éwmfﬁ@ﬁlﬁ Tﬁﬁﬁ%ﬁl‘{‘t a@&xcﬁﬁ'% Jarger e
.thereof t? for%r&mﬁ %&ma\pﬂ&l@ngO to 20 Welght %
hydrocgr

sonaceous rqwd and 10 to, 80 weight % wax payticles. 50. The
ripthockafinigiive 46 pREHIPS 10e MIKERE LT FREdH fé%"ﬁ% T

when measure KSsorde= hmmmmmmm
Where|Wa§s%%i %é {(ﬁﬁ.@? !

product comprlses3 ol ht % wa
partlclehy&zpﬁhemmﬁﬂﬁwsﬁhe?é Wﬁénn@d?fgar ong\é\ie(;(hmsd from
liquid has %’%wﬁ[’ m@mm&ﬁ@mm&m@m
atleast a portlon of

49, whefei the bydrqcarbo aceous liquii
from a FisehetsThopsthip Hess Wﬁ&%& “%Sg é’?é%g% ﬁ?l
hydrocagbg eg%g@ﬁ;%mgs R B ‘E}StoTEmewa@hdd m|m¢t9s

na

whereinth ha is selected from the group consisting of petroleum

- derived naphtha, Fischer-Tropsch derived naphtha, and mlxtures thereof

S%T & fefhed af claimAlranheretnithierd s aoprismmsonii
comprises acohol 57, The method of claim 56, whereln the alcohol is
nmﬁaamﬁah@ﬂ%ﬁ'd@ﬁ\ﬁeﬁ'ﬁgﬁ} a. methanol synthesis process.

The mthod of claim 49, wherein the transporiable product comprises 30t 80 weight
% wax particies.

The method of claim 49, wherein the hydrocarbonaceons _quuid bas a sulfur content of
less than 10 ppm.

The method of claim 49, wherein at least a ;;ortion of the bydrocarbonaceons Hguid is

derived from a Fischer Tropsch process.
Tl:;e method of claim 49, wherein the hydmcai%onacaous liguid is naphtha.

The method of claim 49, wherein the naphtiia is selected from the group consisting of
ﬁe’a‘oleum derived naphtha, Fischer-Tropsch derived naphtha, and mixtures thereof.

The method of claim 49, wherein the hydrocarbonaceous liguid further comprises
alcohol. '
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58. The method of claim 49, wherein the wax particles are smaller than 50
mm. 59. The method of claim 58, wherein the wax particles comprise >90
weight % of wax particles larger than 2.8 mm. 60. A method of converting
a hydr'ocarbonaceous asset at a remote site into products that are

delivered to a develpped sj L GORYBISIondnmepdable Heishddiprmducts,
e %?&gg%ga%pﬁgi%giﬁgﬁv%g the hydrocarbonaceous asset into

Byagas] Bytoaveptinges least a portion of the syngas into a product
stream by a Fischer- Tmpsch process, wherein the product stream
comprises parafinic wax and a first hydrocarbonaccous quui/cgé:%[g?rming
the palfinie Wainint) wizersa ticI e SRTPHSHTSBENTEHM 98 Fax
particles larger than 2.4 mm; d) converting the first hydro nacecus liquid
into a second hydrocarbonaceos s, liquid, having a true vapor %%rq;s:f, of
Therparad L LR Sk lvivtots) v PRESIFCPRPESE T3 & frateds W&

selected from the group consisting of dehydration, decarboxylation,
To ey AR

réafing, hyd rocracking, and combinations thereof; e)
adding the wax particles to at least a portion of the second
hydrocarponaceouys liguli QEM 3 tLanspadable REAEHCHROMPIieHIGEO that
60. tg%’% _ tq%mhﬁy%? (:g;rlgg%%gceous qul?_i% and 10 to 8Q w i%]t %omax .
%tmmmwwm@ms@m%r%wﬁs%ﬁ% é’f&%“gﬁ ¢
SO0C; g) transporting the transportable product to the developed site; h)
rarisportable product at the developed site; and i)

convertingrtbaitpispurtabrarbreacRIth &5 S BBIEX&ted products. 61.
T%e method of. claim 60, élg&@ggﬁgﬁﬂé@ﬁgﬁ% alngdine straspoy ablecher-
) .

ductcacl’mﬁreh%%ve oped site to provide a recovered hydroca onaceous . (
liquid arttapselpveresy. vmm-m%ﬁstﬂaﬂ% covered
hydroca, aﬁ"? QH%!'IQH'!&Q@ hhgarecovered. paraffinic wax into salable ~
finished%%r%% Cts. 62. A mgethodef%r' transporting a transggrtgbéﬁﬁrégé_&{% £
ingludingoatiagsho partifante ety BRI SPERE E8EonT devElopad
site comgg’?ingﬁ%)egq jving at aggyejoped site the transportable product,
at

Wg}iCh s mproa;l;ggg fhe first hydrocarbonaceous liquid into 2 second hydrocarbonaceous.

Houid, having & {Tue Vapor pressure of <4.7 psia (101 KP2 absoluic) when
measured at 20°C by 2 process selected from the group consisting of
denydration, decarboxylation, adsorption, hyéro‘ sating, pydrocracking, and
combinations thereof; | :

&) ' adding the wax particies 1o at least 2 portion of the second hydrocarbonaceons
fiquid to form a transportable product CompTising 90 o 20 weight %
hydrocarbonaceous liquid and 10 to 80 weight % wax particles;

f) maintaining the transportable product-at a temperature of <50°C;

4] transporting the transpartahi_s product to the deveioped site;

h) unloading the transportable product at the developed site; and

_' i) converting the transportable product into salabie finished products.

61.  Themethod of claim 60, further comprising separating the transportable product at

the developed site to provide 2 recovered hydrocarbonaceous liquid anc} a recovered

_55&_



64.

one or a plurality of remote sites by a method comprising: i) forming wax
particles comprising 90 weight % of wax particle larger than 2.4 mm from

a pargfinic waxsanebiiyeddin gehecwes garitlesatboadtgdrs g nad dbes

liquid having a true vapor pre e of. : ia (101 KPa absolute)
wHERPHEEA PR HE ‘\A’Iﬂp ré%r,ﬁ%&%%%ﬁ%l qui %émprises 275 weight %

of liquid selected from the group consisting of naphtha, heavy oil,

distillate, lubricant base oil, and mixtyres thereof..1q.far
préemetRshipy i%@ﬁj%gfo%%%ﬁ%i ?1%%%%%# Bglﬁ%g%o%is%%ﬁ%?ﬁﬁfﬁ%%w
to S0 Weightdwax padicdesselupa) sitloantiprisiag transportable product

63. The me had of claim

2, further,comprisi he step.of rati
‘waBl partfERsEVRB#t G 8?%‘3.1%5 mefﬁ%%ggie grcﬁ%%gﬁﬁﬁg%gd%gd #

comprisiggdie Siap-afigaivenisg stdebgtarptintibnoofptisngiax into-salable
finished products. ABSTRACT .Tk_]e resent inyention relaje 19 icie 1
transportable pr@ﬂ‘ﬁ‘é’?%‘?’%ﬁé’%ﬁ%ﬁcﬁlgﬁgﬁ%ﬁ p\%rga}?fﬁ Wé'{xggnasC hethods e
of transporting ygiRd thistrafsmor tevkdfprioderct; e transportable product

comprises 90 to 20 weight % of a.liguid camprising > 5 ' cohal.,
and havih@ atrd’é‘%ﬁ ?)Fé?%ﬁ?glg eg?]al .%O&gfa% %Qr?\%lnseé sudrog%aitg ¢

20[err]C, and 1@W$%Qﬁ WX (paTtiche sbwshespiwhthenesared at 20°C,

particles eomprise [err] 75, weight «_ wa 'glgﬁ '!Qggﬁfstgé&kﬁ’%ﬂﬁﬁ i
The transportabT&Rrot s B ugté[%i&;épo ting according to theqm :
present inventiog:p#asdifteto the gronmoutaistiag il atveljahigavyeigriise lée,

paraffinic wax particles in the transpor QQ'% o3 e .avoiding v
interparticle adh%’&%ﬁa%laaéfu?nﬂplaﬁg E@E ensurl%g%ﬁtéﬁ% v}/ax pagr%%leas gre

not too small anﬁﬂaﬁmmpn@thﬂwmt%g . a 3 apivB hqmd and
' 10 to 80 weight % wax particles; and ‘

" b)  unloading the ransportabie product.

The metnod of claim 62, further comprising the step of scparating the wax particles

from the liguid.

" rhe method of claim 63, further comprising the step of converting at least 2 partion of

the wax into salable finished products.
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ABSTRACT

'The present invention relates to transportable product for the transportation of
paraffinic wax and methods of transporting using this transportable product. The
transportable product comprises 90 to 20 weight % of a liquid comprising > 50 weight
% alcohol and having a true vapor pressure of < 14.7 psia when measured at 20°C,
and 10 to 80 weight % of wax particles, wherein the wax particles comprise > 75
weight % of wax particles larger than 0.1 mm. The transportable product and
methods of transporting according to the present invention are able to accommodate a
relatively high weight % of paraffinic wax particles in the transportable product while
avoiding interparticle adhesion and clumping by ensuring that the wax particles are

ot too small and the amount of small wax particles is not excessive,



