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WO 2006/036684 PCT/US2005/033783 INISCHER-TROPSCH WAX
COMPOSITION AND METHOD OF TRANSPORT Field of the Invention 5
The present invention relates to procedures and materials useful for the

WO RIPGEPEREH transportation of a paraffinic wax from a remotd”SK&/§3045/033783
second site where the wax can be upgraded into finished products.
Background of the Invention 10 Oil fields are typically found in remote
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conventional crude carriers are 140F (60C). Waxy crude oils must be

shipped in specially equippeg GrusiesaHeLs & iemperatures up to around
1 60F (71 C). Slack waxes from petroleum deoiiing and dewaxing

opelAfiBFE ALY SO aHHIdeTIrFaLISs AR Tt cStaife st faldonthgicommercial
traff BRI YresiFeR Aty chamicahtankes s WWaxnarudails-and walaek be
waxes that can be shipped in these specially equipped carriers or '
ur’%iﬂ?@iéfﬁ?%&*ﬁ?@ L8 Whically required to have pour points at least 10F
below the shipping temperature. Shipping crude oils and waxes with pour
points at least 10F belo h&t%n n%rgit%ee %‘;eril!igglilng in the specially
equipped carrier or specmﬂy'émﬁgrprovrdmsure of protection
agaiisfialivoektesdivdambuntafosoli siarsofmidg durngmirdweydge.
nyd¥BiB SamS Salithenaan he, folsraled.furne yrlgadng JRumalion. han

excessive amount of solid wax requires a Ien%t ij and costly operation to
temBRERt RS EIRPIVARLITHR CRESHEBRVERtiIONATTCIONE tarliary, dds ot A ehis

shippaierigfsabionperauaend onrhelow LAk itRlpHea-WhENeVer (71°C).

ossible because. these carriers h veas(i nificantlg/ lower cogt oé{, .
SlaglN @5, 058 RSRIEHY PR AP B BH TR B INb o EReddr 2
molteatseate gumepabletahpeatuanibigrtodiydiiens drenpreteri®ddyecadiseils and

e materjals.aveid the.n f : ipeli .Similar.shinpin

e e R A R s e
typividkerrgsgrhtoaievp peipaisiataeblepssd ) dniisient borntitohms sgapsatersedhipping
cruUgi o tessignificaniiydopisnicastattiarspert 3R ke Sepae Ol s BaBHAL in the

gas and coal assets are often located at remote sites. It is often more
sPeEHiRaYEIARY FAHETHRY B CHHDER I Fd8a iEe & IR SRt SP RS SNG4 BH dn
exctigmdaifohighgionelesuirimaiohimydieceshans aviie semolsiritesrather
R B g e L S

and costly operation to melt the solid wax. The use of conventional crude carriers, those that

ship materials at temperatures at or below 140°F, is preferred whenever possible because
these carriers have a significantly lower cost of transport.

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

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

natural gas and coal assets to another location for conversion. Many processes, including
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WO 2006/036684 PCT/US20051033783 Fischer-Tropsch synthesis, can
be used to convert synthesis gas from methane or coal to higher
molecular weight hydrocarbons. The products of Fischer-Tropsch

VY aehesischte mostly linear hydrocarbons, these products oft€H iyényeesarss
high melting point paraffinic wax. From the Fischer-Tropsch products, a

FisdOrt ToOpSaininaLReel uah S @aem (WaiahS Salif-alrean-onieRRRRRIUFR 0GR
be isolated. This product stream_is commonly referred to as "syncrude.”

highgran ety e IR RINb I KRB R & fHECAdUraPsas SRt e
modBskisAneydaratsonaradaghpius deseraliatdel inhiidih e eimaupdiof paraffinic wax.
rocessi uipment at the remate locations.. Accordingly, it.is desirable
P T R s St at B SRR B i o

tempzesrordoeatihisisethighldible probhgttsreid Sinemindsfasiratsié toag Ssspoute.”

waxy REQIGHITLGEHAR ARGEISENGIsd IORSC R AAMEIS o AlNGMARG assets are

Fischer-Tropsch syncrude, from remote sites to distant commercial
locgigfinwifddsihiirs desitedlsde imidhsig ey SiBropcatag SBRIspbRIsHER Ot
locdabARisAcaneRtation ddsRaflate tahleeroi268:294i5i194R:45% HBEIRRE;

5,856,261; and. 5,856,260 disclose a catalyst useful in Fischer-Tropsch
R R R0 LS S Ut oy HHOLE TR3HioNs. 15 These patents

furtBarcdisdlodbeitiabicadigendpprodugy pbadkischends apéchisraciboparh peoducts,
“ﬁ%?h%%%ﬁ'&%%%fé%%ﬁ%Pé%&%es%? t% {ﬁJ{Q Yoigd &Jﬁ%@%ﬁége& there
u pro uce

incl ugr%
chemical reacting and upgrading to a. variety of ucts, or pro
hava hdenpifraniie tatde velfineppaiteb T oo prhve oo drissevespairtadioroaches

develeppgin KRaSpapklbe; WawystisehekdI QBECH RIOSHICt, {INeaRPIRARCIose
to shlpplnq7waxy Fischer-Tropsch products, as disclosed in J.S. 20 Patent -

a cagbyss 68175 1 rche IS RRETC St I WADE PRORGIE AFBEHES frinlifee reactions.
Thesésahent fﬁlﬁ’fﬁ&*ﬁiwr]]@é&m& Mi&;i&’]@faﬁnﬁd}é ef 518%5_;&511r@l¢§@m&@5m can be
ransporti ong-chain, non-volatile, soll ararn wax rocarpons in
o A R R I
upgtmﬁ:w@rﬁng@%&f pwiuoess @xpedsiee :io@mmweadtmg,eéndru sigading
facilifies. and E@%E’sé%&%‘f'&,ﬁ? '&9@%@&%%% %ﬁ&gﬁﬂf&%&&a{fgﬁﬁ&%ﬁmpsch
focused on transporting a Fischer-Tropsch syncrude that has been
proguptidiipasrgradetecbonie vesme shinel liprsah hyehertarbofisdiersd in U.S.

Patéﬁ@l‘ﬂﬁrﬁgm as ;disclasad @o#gvé?{?tﬁy@er&gsgg&ﬁ thdFcRAERLNE.
5,292,989 discloses that to achieve a pumpable product, the

Prog@ilsdy-FrBEEh Nifax RO A SHSARPtS ERRPSHIBE MBS AR MoRrglatile, solid
pargFataffinshimyanshedparaliins, isoparizatiionproyides asyrcsidethads site.
near liguid at 30 amhient temsperatur.e %nd ther?fo(ge, isamdore easi

oy HABIS PRHLVeF ML RUREInG TR FodUhs 8 BT i
andfdeitie sliffibichaadesepgmensive and difficult to operate in 4
Another approach has focused on transporting a Fischer-Tropsch syncrude that has
been partially upgraded to convert some of the linear hydrocarbons into iso-paraffins, as
disclosed in U.S. Patent No. 5,292,989, U.S. Patent No. 5,292,989 discloses that to achieve a
pumpable product, the Fischer-Tropsch wax is isomerized to convert some of the normal
paraffins to branched paraffins. Isomerization provides a syncrude that is near liquid at
ambient temperature, and therefore, is more easily transportable. However, this upgrading

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

remote locations.



remote locations. -2 U.S. Patent Nos. 6,313,361 and 6,294,076 disclose

transporting a mixture of Fischer- 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

@ Eratn eV aheh PIREA6E Taht20META FopkoshBRASPATIRg AvaigRIrop! Fischer-
Trops i SEHCH RS WEKLBESTAIRRY OMPABAULENG ongiobl e Fischer

ischer-

wax. However since the ratio of wax to light

TropsdiyNROGA BN BaRORVEFIGEHET 70 &%%ﬁ&%%@?&%ﬁﬁgﬂﬂm

mill. 29 WG L4otBIsRRPIQRRD £RE ﬂﬁktiﬁ@%ﬁﬁﬁx&ﬂt@&ﬁﬁrﬁtﬁfﬂﬁﬁﬁv can
wax from the remote location. In U.S. Patent No. f6 3313 g Lgrg%l%
contaiffRTE FRANT (P CoEDIRRRTE & SRR Parti&ed s e 9ﬂgPﬁter

we;ghpwamw@rwmmum %wmmampmmd@wsxablhgmhmmm
'produ%g&gam;’;s%g%m éﬂ?s ea;g?-]gclil tsg 1%()%13(%{08/? M 9&% )%fg I)netlﬁly roach cannot

ansporting wax rocar ns in

fransparpalingabieF ifoher-Sromosived. f1ois Hesipmetthigeatiese Méﬂ%é’?ﬁ%mﬂe for
6,313 JBDSPRIRYNBLING WK YnB¥HIRGAHReRSHE fRURRRRIE J 'Ii‘ngéhQHﬁld

‘feqliring eéxpensive upgrading facilities, without ” corrosign to the

parat e oS o EBFREC RO AU T 6 RRLA i particles make

up abg@@stg@r@a%q;z RIS Ate m@lrywth a safe vapor pressure. Moreover, it is
desired that these methods %’r?w for trans&ort%l é‘n roduct that

O I g LIRS Ry 6%%?9%8&‘%%&““?&?‘
form Afal@éﬁ&ﬁ Itusscha@xl&sedathmqaaﬁafﬁnsﬁs praxes ﬁanrbmpmmtédmm@uently
forming the nic wax into wax parfic '_[ f
hydm BRRA St Egb éo‘bné traﬁ%%oroﬁ%lal ex%%g%gpo %ﬁé g%%d‘{é’@% G
corrommtalmﬂgthmwmnpmmulemandvamquﬁdemﬁmmgﬁ of hearpsyorapatation
equlp éLrjr(l:g‘T SRR ggggﬁggﬁﬂfén aibakihe amaikol waxhadislesdieanet

| and the am of small wax particles is not excessive. In one
for traagp@mhme@é APMVitIbE: SREIRDBRABIS LI M Y R I 9B
weight % of a liquid comprising > 50 weight % alcohol and having a true
vapor pressure of <I4.7 psia (101 KPa bsolute when measured at 20C;
and b) 10 to 80 weight SABYGAFarlerd S B ein the war particles
cdnipriselo®s mae[gm%m Wm&:@@a@ﬁ@ﬁmaﬁﬁ@@t}ﬁw fArerRe
adiment, there is 0se a tra I e
e D e T o o S SR AR e e bpnsporalie
transported as a transportable product contalmng the wax particles and a liquid. The stablhty

of transportable product is maintained by ensuring that the amount of wax particles are not
too small and the amount of small wax particles is not excessive.

In one aspect, there is provided a transportable product comprising:

a) 90 to 20 weight % of a liquid comprising > 50 weight % alcohol and having a
true vapor pressure of <14.7 psia (101 KPa absolute) when measured at 20°C; and
b) 10 to 80 weight % of wax particles, wherein the wax particles comprise =75

weight % of wax particles larger than 0.1 mm.

In one embodiment, there is disclosed a transportable product. The
transportable product comprises 90 to 20 weight % of a liquid comprising > 50 weight %
alcohol and having 2 true vapor pressure of <14.7 psia when measured at 20°C and 10 to 80
weight % of wax particles. The wax particles compn'ée =75 weight % of wax particles larger

than 0.1 mm.



alcohol and having a true vapor pressure of X14.7 psia when measured at
20C and 10 to 80 weight % of wax particles. The wax particles comprise
?75 weight % of wax particles larger than 0.". mm. 3 In another aspect,
there is provided a method of transporting wax comprising: a) forming wax
particles comprising ?75 weight% of wax particles larger than 0.1 min
fromaqasaffipictythxchy padidgdhenathxdod islesptatmfiguit conppaling >

50 weight % alcohol and having a true va or?gée?té%r{e of <14.Zlgsla S%Otjﬁan
KPA absdRTBTAHER PREKLERSATRISEE TOTSIMFR tPahsputRBIE product
comprising 39-tor2ehweightieiiguig; and 10 to 80 weight % wax particles;
c) transporting the transportable product; and .d) separating, the wa
particles ﬁ%ﬂﬁ’i‘@ﬁmiaﬁﬁ?ﬁﬁlﬁ%&ﬁ&léﬂﬁ‘gﬁ?ﬁ%ﬁ %‘%ﬁgegig’%%%lcgsé% %101 and
method afdvanspatingpeprisemetkod. cosp(iaskomaing wax wasticlessured

comprising 2.Z5 weight% of wax particlés_ larger than 0.1 mm.froma , ., . ...
paraﬁinice\?v%&.ar ﬁoe%ﬁ@( ?)EWE%%R% ef&%%%%"gl ﬁ&lﬁfa%%%é%gr%m% by lauid
weight %zl ohod 80dxsasing. avtix@areipies;pressure of X14.7 psia when
measured at -3a 20C tc% form a tE ns %rtatbg%g)roduct comprising 90 to 20
weight %tl’iafﬁ%fa gﬁ%ﬁi%ataaéﬁpWeai;ﬁ /8 Wax particles. The transportable
proguct isstranspar e vanchthaoeaiparticiésyare separated from the

liquid. In another aspect. there is provided a cgo?d of making a

t
trarfspeadBlemhadeetrdpse iSRS R O ‘f% HEPERGYS) Betorming

Thezm%it%%%rd [REEH, BYHBSHIS 1ARERE U A REQIUSTSIRABA RUNNARIBarfcies

lar ggrehen st anafipm A BMRFE RN 2E) fdiay WECla a8

>5

ubstantially paraffinic wax product; bl isolating from thg product stream ., .
oSy FAaPrsE

WeIGhkYe/0f v ParialRsdatoendhaso:Glemr BorIthe pubstantialbasured at
paraffinic wax; and d) adding the wax particles to a liquid comprising > 50

- weight% alcohol and having a true vapor pressure of <14.7 psis (101 KPa

absolute) when measured at 20C, to forth a transportable product
comprising 90 to 20 weight % liquid and 10 to 80 weight % wax particles;

-3a-



In yet another embodiment, there is provided a method of malting a
transportable Fischer-Tropsch derived product. The method comprises
performing a Fischer- Tropsch synthesis to provide a product stream
comprising a substantially paraffinic wax product. The substantially
paraffinic wax is isolated from the product stream. Wax particles

20°C, do MpHSivgTBporible RIofT RempsHine| 8 wrder ehelH tr e ansl i ieetf
weighforyihesihstantially papsiinie Widtudile MAXRARICIBSatR AdElgRiRs are

liquid comprising > 50 weight% alcohol and having a true vapor pressure
separgd qmt OEANGhen measured at 20C, to form a transportable product

In ancRFPREACHROL s Reowiaight MeligudidfanekitQ ton@fsyeighlte%fiwhor- panticliederived product
In yet another aspect, there is provided a method of convening a
cOmp"fﬁ}&?t)carbonaceous asset at a remote site into products that are delivered

to gydevelaped:site foricanyersigninionsaiable firishes.aredustsatien
process comprising: a) converting the hydrocarbonaceous asset into
_syngas; B)CERHVERE o BRIBASERYRIEHIST YRS BIRPES into a product

stregm comyNisiBgBmiaLatftnicivachy, & Fiseheriinp e rraress:C)
forming the wax into wax particles comprising 275 weight% of w

X .
parficles FAFFERINER: B HHIT: SPHP BT G RS HIBR PaPhicias P&%ﬁ?&%}a@“ than

comprising » a6 weight 86 aleehed iandahgingnatiugyapor pressure of
<14.7 psia (101 KPa a‘bsolugﬁé when measured at 20%0 t

| of rrg}a cnnol and
trarS5portABeREroaUEFCBRpHETHE 9090 S 6 WIS | u\lﬂaskg)n%\r‘ic‘?liaki% 80
weight % ahwax patticlesofpnesintaiodig 4Hepriar(dpo kablemadimvaies measured
temperature 0f,<65C; Q) transporting the transportabl {Q 8« o/ 1iqui
developeaa%%(g; é‘f)tﬁif%g?ﬁ n%%%ot‘#g%% St é‘r%(fé por%aﬁ%ltgggt%dcég?g)v%%%% /b liquid
site; i) separatingthe weaghp&stiekrspiamithie liquid; and ;) converting at :
least a portion of the wax particles into sa able finished products. In a

fhrther smbedimentribereisPravidad.a mathod of samyerting a
hvdrocarbonaceous asset at a remote site into products thaé%g.deli\%‘ered

wranspogaledEvensasPRrel fA5FEEhIEISRSh IS DADOR IHRENEE 5d gischier-
TropscRIQERSSEANRUISRR CavaEingtam tutdpocarberassansaisget aifousyngas.

B T
comprising =75 weight% of wax particles larger than .1 mm are formed from the
substantially paraffinic wax. The wax particles are added to a liquid comprising > 50
weight% alcohol and having a true vapor pressure of <14.7 psia when measured at 20°C, to
form a transportable product comprising 90 to 20 weight % liquid and 10 to 80 w::ight % wax
particles. |
In yet another aspect, there is provided a method of converting a hydrocarbonaceous asset at a remote
site into products that are delivered to a developed site for conversion into salable finishes products, the
process comprising: )

a) converting the hydrocarbonaceous asset into syngas;

b) converting at least a portion of the syngas into a product stream comprising 2

paraffinic wax by a Fischer-Tropsch process; ‘
c) forming the wax into wax particies comprising =75 weight% of wax particles

larger than 0.1 mm;



formed into wax particles comprising j75 weight% of wax particles larger
than 0.1 mm. The wax patrticles are added to a liquid comprising > 50
weight % o alcohol to form a transportable product comprising 90 to 20
weight % liquid and 10 to 80 weight% of wax particles. The transportable
productds maigiaingdrataieppeiRiLie 0f GBS Conffsintr anspertigle?s alcohol and
-product is transported to the developed site., The tra le.product i
unloaded at thEFHEATHEERET BIEWE? ér%}t;? cled %&?Qgpl%%tae%ﬁ%tﬁf W]%n measured
liquid. At leasta operties Lithe waxparittlesrateconvertathingd sakblesight % liquid

finished products. In g{}et a fueg%qrzasgect,thaenrleclissprovided a method for
transpofting a%%% EHEHFEH %?'r%?a“cﬁng at least one first remote site
and at legst ong-seeendievaiapatbsifelcomprisinta emeerivingadtas’C;
developed site the transportable prodyct, which.i d L4Qng.o0r a
plurality fretn%?@sgﬁggw[gr%%?g%%gf%ﬁr% }Psclﬁ%t: S%%n%ﬁ%ij\?\?aﬁ%ﬁgr’ticles
comprising ?7sweighidhe buae pedtidesdanger: thadc0lopuhditem a paraff

ni.c wax; and ii) adding the wax particles to a liquid comprising> 50 weight
6/ alcohd) and swawingng theeneaporpressure tfediqzdpsial (101 KPa

abSOIUteb;Vggq%orggeaﬁ ur%e 9%%%0'&30 IR @1&@%%%@@&9{9%%16 finished products.

comprisi we ght % liquid and 10 to 80 weight % wax patrticles;
andihhynigadinauhetianspertableprdddetmethdhofavadfetihen

embodiment, there is provided a method for transporting a trans dsi
R RS HERHTAEF S RoASPBFE MG FUHIENE G SRt T R sie

oleNelonsd site comRsNg ¢ privings aleptssiopebsitesprmverting the

transportable product. The transportable ' Q’I;Q@H QR Ot |
hyprosaTRgrar s BEE°5 T Wﬁaﬁ"le%gge %grﬁf)?ﬁgq%%&#g?mmg v%gcggrticles n_ :

préQmRiiskg dothprisightopand finic particiesHisier-HanOMPRMASFrorhg Wax 18
paraffinic way:. The w 1| 0o t0sAH QL MR BSI Aighx @O mm.
fo mt%%agégﬁéiegﬁ%%“g ?tr%(e%\:/?ggg pressu?e q}f 574 75?si Wher:rlm
Thmeaspeeticks20Cadaetbiors Ao TRTERIS BrodtiG EBREg éB%%“ﬁ(?
weight: % liqui 10-8Qwgight4 sMex. pauticlesl Thie Bansportadéwax
traf)lrsg ué?ﬁ%ﬂ%&%%%@\ﬁo 2006/,036%484 Pg'lli' /1382{90‘5(/)?%%758@ ief
pabysisi TR AR ERIG RIS Bt BRI BigireRiflidtates & method for

7o
u&ﬁﬁ&@ﬂﬁ%ﬂ&&\tqg Mﬁﬁﬂﬁ&cﬂi’ddﬂm&deﬁfp&d site. The trsﬂ'?portable product is
unloaded at the developed site. The wax particles are separated from the liquid. -At lgast a
portion of the wax particles are cdhyerted into salable finished products.
In yet a further aspect, there is provided a method for transporting a transportable product including at
least one first remote site and at least one second developed site comprising:
a) receiving at a developed site the transportable prdduct, which is produced at
one or a plurality of remote sites by a method comprising: |
1) forming wax particles comprising =75 weight% of wax particles larger
than 0.1 mm from a paraffinic wax; and
i) adding the wax particles to a liquid comprising > 50 weight % alcohol
and having a frue vapor pressure of <14.7 psia (101 KPa absolute) when
measured at 20°C, to form a transportable product comprising 90 to 20
weight % fiquid and 10 to 80 weight % wax particies; and

- b) unloading the transportable product.

_4a..



transportable product according to the present invention. 5 Figure 2
illustrates an embodiment for providing a transportable product containing
Wax particles derived from a Fischer-Tropsch process. Detailed
t@ﬁb IERHe R DAS PRsRdISEAUBERGIhakRpTinic waxes
can be e Q?;?D transported as?ssap 10 transportable product comprising a
a tranispridangrtiepanalfiti waledorone dirstoeawlicl svarnp attielssong ggeond
aovei SRR abIe products, 8 he RLepsatdpuesion 2admehads Sloduc: The

?anspor%%g parattinic waxes, it is important that the solid wax glartlcles ,
transpmmhmmn@mns@mw@&&maxawﬁl@é%fﬂﬁ@@aﬂ?ﬁ&%é‘n@ﬁ aﬁlﬁompnsmg

fomuﬁ)g idRE JEANRROLIALOR lighighis & WQS&%&@U&&& wign Accarelifgm 2

the resent invention, the transportable product advar&N Eh%{??ly aEl,C o]
parafgBmprsed h@W@W@]W@’M i SATBOSIBE0 Weight Yo figLi g
and hzﬂﬁd@ﬁﬁ@%&mﬁr@!@@lﬁsf and methodsntiransponirif o thefparaffinic

ey PEOIG 0 e reent NGl A1e 30110 RFEORIDAALE Puax

Wax particles in Vihe transportable product while
pmlmldimguaﬁeppammwhetsmnnmecﬂumpmg by ensuring that the wax

particles are not too small and the amount of small wax particles is 20 not
excessive. By ensuring that the wax particles are not too small and the
amount of small wax particles is not excessive, interparticle adhesion and
clumping is avoided even when the transportable product contains a
relatively high weight % of wax particles. Accordingly, the presently
claimed invention allows for efficient and economical transportation of
relatively large amounts of paraffinic waxes. 25 The paraffinic wax can be
any paraffinic wax, including, for example, Fischer- Tropsch derived wax,
petroleum derived wax, slack wax, deoited slack wax, and mixtures
thereof. According to the present invention, preferably, the paraffinic wax
is derived from a Fischer-Tropsch process. The wax particles can be in
the form of spheres, semi-spheres, flat disks, doughnuts, cylindrical
extrudates, multilobe extrudates, and combinations thereof. 30 Preferably,
the wax particles are spherical or semi-spherical. The liquid of the
transportable product can be a hydrocarbonaceous liquid, alcohol. water,
or a mixture of these liquids. When the liquid is a mixture, preferably it is a
homogeneous mixture. When the liquid is a hydrocarbonaceous liquid, the
liquid comprises -5 WO 2006/036684 PCT/US2005/033783 >75 weight
% of a liquid selected from the group consisting of naphtha, heavy oil,
distillate,
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lubricant base oil, and mixtures thereof. The liquid suitable for use in the
transportable product can be a liquid comprising ?50 weight % water. The
liquid suitable for use in the transportable product can also be a liquid
WEDHIYISIeig4> 50 weight % alcohol. The limiting 5 size of theRGARPAMRISET83
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 ma also need to be controlled to
provide an acceptb abte b G -
tramswdahlmmﬁu@trﬁa@oﬁifmgs@diw@deewwmn‘ﬂm hasla;mass‘ ag 10

, tr&m‘sta{g lf ratlag1 henrcrinea ed as descrlbed herein at 20C for 5 weeks.
BRHATIORS

ealp&?ow?ﬁ ermgreseg ﬂrases will be used throughout the
spe’bgmat?owhlm@whnmmm@efmlfgmnymeamtrgssgnlr@@éem:twts@ntammg
waxBliGaiediclR P RYRIQREL SleTISIELS fo.ReLefinery site at which transported
products are refined into salable, finished products. The term "derived
from a Fischer-Tropsch process" or "Fischer-Tropsch derived,” means

that the product fractigraiion foestpginaiesHEaRyaktisproduced at some
stage by a Fischer-Tropsch prgcess. 20 The ter denved from
i hecerody b

pet i‘éﬁﬁf‘e‘é SRR IS AP DTSRI %52
tranﬁeedabttg;mﬁe& trenpaspetrolewn enddies; ﬁasiﬁ"ﬁkd/mlﬁaarmdtmde wofid wax
v ax that e fransporta u
Soiti g G I
para%m petreteling deringtchaldivashd Woparitioks roBaipligkensgbigpsissolid wax

panieeyd%@%m%%@ﬂmﬂe%ﬁ%gam@rﬁﬂ; ansmﬁam straighioaBtkous

branched chain alcohols. Examples of higher a cohols include propanol,

liquidg p‘*rﬁ‘ﬁé %&léqﬂes[e%%p% ﬁlﬁﬁ@psgﬁg jagluct advantageously
comﬂﬂmegqoama@%du%asﬁﬁbamm§ 4ﬁdrmwaﬂmegmemm@dcoa|

pet eltjm tar sgfds oils s il, and derlv ves aﬁw mixtures

therdb TR AR AR ARG PRRCIS b B e SHRBAD o
acccm;ﬁﬁgimslmfmemmouvﬂsxmfeahiagomdmgwdammahdmalahdgbptmg@dl% of
wax R’I Ly %Ot%gr%r’agé( Qe & pro% }‘?'1%%‘? Eﬁn I%ﬁ(t% &é’&?ﬁ’%@o r&ﬂl‘:"ccl’vimpmg

thetic crudes etro eu ucts SUC as gaso ine jet |ese
by emelr,lmm@tath@ mpmpbm@ram@h@e ssuthaad el afareah ol pagticles is

not excessive. By ensuring that the wax particles are not too small and the amount of small

wax particles is not excessive, interparticle adhesion and clumping is avoided even when the
transportable product contains a relatively high weight % of wax particles. Accordingly, the
presently claimed invention allows for efficient and economical transportation of relatively
large amounts of paraffinic waxes.

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

The liquid of the transportable product can be a hydrocarbonaceous liquid, alcohol,
water, or a fnixture of these liquids. When the liquid is a mixture, preferably it is a

homogeneous mixture. When the liquid is a hydrocarbonaceous liquid, the liquid comprises
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WO 2006/036684 FCT/US2005/033783 "Hydrocarbonaceous liquid”

refers to a liquid that comprises >_75 weight % of a liquid selected from

the group consisting of naphtha, heavy oil, distillate, lubricant base oill,
vaneomaisdores thereof. "Essentially alcohol” refers to a liquid @OMPRZINGJ033783

> 95 weight % alcohol. 5 "Essentially water" refers to a liquid comprising

=7XQRiWR 19N % NRAIE s MatRS JANKE LFElE S IR &BDIBrURBHHFAr HAVSRA il ate,

hydrocarbons typically, but not limited to, crude oil and refined products.

lubrgary bes Sl fé‘fét&ﬁeé GiezeRihi et fEiBPle e asainyar Sesserable
pro@@Seiadind mm’ﬁdtﬂﬂﬂplrgﬁl gms‘nowie@rd eve&%eedﬁhm«g\ﬁ@@tdmgd@ome in the
rese |nve tlon th sport e 10 produ CcO a
AR P RSB oy 5 RENE Foraols S 16 R ecipp e
sizesitbthS @reepsaﬂds NigshdSizesdmthisgagpic &tioliqgthé sereenthandntipenmblsh
t EF
pro&h%‘? squivalent perer{agthe?g‘ }(Izﬁ% Q@Téb" &l 1nE %,9'0 Sié‘aéﬁmﬁézﬁésﬂagg (3 the

han 40 mesh, the on dry staln ess steel screens an
am%nam@ﬁrb@nﬁéhmp@bwmﬁ@anydam%mmtawawab@et@ 15 <REalEon per
trargggggﬂ@gg%gctour inch distance for at least five minutes, and if necessary
for a sufficient time so that amount of material on the screens does not

chahgae{A8lalTYe FEiRaERP EP NG SRS (e oRTERS Ml vARUSE A% P assing
stabfigasstiemendrohtaeufitiess iscobidiicerthea(itCles arecekamined under a

microscope using a calibrated eye piece of the microscope. For sizes

~smaller than 40 mesh other suitable techniques (preferably light
Dmmg) are used 20 to determine the percentage smaller than a given

sizepang iae amaunt of Mateya Qﬂ?ﬁ%aﬁ‘ﬁﬁ‘dg&mﬁ d %B’e%l?@&@%ﬁ%&d will

size is calculated using the sizes in ASTM E Smaller” refers to particles
havg@e (Rl eI M eRRnESsIBlRs RO With %i‘i’é"(ﬂ%lgnated according to ASTM

El lharprepale: RasHoles senaler shar: &Hidh B sorshpwibiad atbrensdy

a sieve cloth with an average opening of 2.4 mm, the average opening
Intq 38Rt BRI Between parallel wires measured at the center of
the Dpeting; trrihedfostnerfalcand TrgriitahdiestionsFinaastieghsch derived,”

carding.to AS M.7-1 1, a sieve clath wi avera
e P T R Al oy B S s e S g -
Flsdlarg”énﬁn@fepsmqsartlcles that will not fall through a sieve cloth with size

designaied, aGEQUHINGJR HetbMual-ToFOL SRR e RRFHCISSIRIGG! ﬁt&aﬁ}@dﬂmy

rnm (8 mesh) will 30 not fall through a sieve cloth with an average

fracsioBnftidest 2SEstHeB el IPErit béinthvaisthp eet b eBlsived wax
thafrredeludias measweshat e saner.af thereringiprhenharzantal

“Slack wax” refers to paraffinic waxes derived from petroleum deoiling or dewaxing
operations.

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

“Hydrocarbonaceous asset” refers to natural gas, methane, coal, petroleum, tar sands,
oils shale, shale oil, and derivatives and mixtures thereof.

“Hydrocarbonaceous material” refers to a pure compound or mixtures of compounds
containing hydrogen and carbon and optionally sulfur, nitrogen, oxygen, and other elements.
Examples include crudes, synthetig crudes, petroleum products such as gasoline, jet fuel,

diesel fuel, lubricant base oil, and alcohols such as methanol and ethanol.
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and vertical directions, measured separately. According to ASTM Ell, a
sieve cloth with an average opening of 2.4 mm may alternatively be
designated 8 mesh. WO 2006/036684 PCT/U S2005/033 783 "Salable
wsadeictsterafers to refined products from crude or synthetic erlesorestisagss
specifications for sale in regional markets. Examples include gasoline, jet

ue l%%tsoec'a%8!1aé%'&ﬂ°§§lfri§a§&e?£' ré&‘ﬂ@%ﬂa‘%%ﬁ?ﬁ?&@%ﬁ@%@%ﬁ % of a

;
Syngas or synthesis gas refers to a gaseous mixture containing carbon

liquif spiesiere T O SEpeP papsgas elthpptioieny vehe dssdooprusal Mgl

andWalerang&askon dioxide. Sulfur and nitrogen and other heteroatom
impurities are not desirable since they can poison the downstream
FisCHERTIRIS AP Pk asEert Hog HIMPERTEs Wah Berérmshed ByFonol
coreggtianaly teahrigurss Relditapesiiessdreddeasyiemaniiceyarious

AST.VI. methods have been develpped 10 over the years to measure
oMo BE e RN PaTY CTGRT BT At RS o o

limmw&rﬁl@mlmrﬁfm@ii@n@method; h_owever, it is rarely used today.
FO“‘IQ&FB(S’:@S&&QP&@& applicaton. e Rei Xﬁ?%@?ﬁ%&'{ SAQUIGLOR and more
measured by D5191 provided that the material has a D2887 95% point

tharh H)§k7 GO drite 1§ 1ADRG St20EccomBmis& DRSS geRions tre fzangegible

prof&SSSMERIH SN ERI VR SRt SapHainiRg hyedieerrBonsrdhembataltes to
Vapor Pressure should be calculated using the Reid Vapor Pressure and

a deyrdoRghidi§raph provided in Figure 4 of API Publication 2517, 2d Edition,
Felgtiaey 100V iy dparaliveisapplitmitn Eidamed s aading-Reof stankguivalent
The stock re.in this nomograph is taken 20C (68F). Far. .

o S o e e e S o e B e 5 s placed

on deferanices stzah @eemmbm@@nckmhmbb@tpmaaélyﬁud WwertepnthBytriebout 1

vibrafBR 59{ EMENAS, ﬁﬁﬁeﬁgﬂnﬁggﬁg&étﬁqgﬂﬁ-ﬁ@%1%%9%&@?52&9% )f/br a

ressure of saturated steam is 0.33889 psia from Handbook of Chemisti
suffagienipeies e Rt oA Nisig e el sheorsdogapei chresstiigty. To insure
thatRIGRMALIS Kb ihe diandbapk el G emistitans Bhysies4% burdifianiieage
D-121. At 21.2C the true vapor pressure of methanol is 100 mm Hg (1.93
Partl e RS e B RS S5 ORS B s 3 IR E0E B e 9 B BHETOscope:
Foreipsationlle hend805mash et biBhiisiahtedoiale gy pressusasding) are used
mixtures .of water,and alcé?%?l; can be determlgﬁld b appropriate. |

to determine thetgf:rce tﬁé’e sma an & given Size, a

assing
experimental methdds well known o one of skKil

&
n the art. ransporl%tlon

 throegh fieraquiea FgrmeahinigisSsdslated s ¢os sizemikets BEEdperating

With@%a’ﬂ@ﬁré?@s“@%%ﬁ%l@ﬁ@& LI, @Q(Wﬁéﬁ 2O MU IS¢ size designated
representative of a typical
according to ASTM E11. For example, particles smaller than 2.4 mm (8 mesh) will fall

through a sieve cloth with an average opening of 2.4 mm, the average opening being the
distance between parallel wires measured at the center of the opening, in the horizontal and |
vertical directions, measured separately. According to ASTM El1, a sieve cloth with an
average opening of 2.4 mm may al't'ematively be designated 8 mesh.

Conversely, “larger” refers to particles that will not fall through a sieve cloth with size
designated according to ASTM E11. For example, particles larger than 2.4 mm (8 mesh) will
not fall through a sieve cloth with an average opening of 2.4 mm, the average opening being
the distance between parallel wires measured at the center of the opening, in the horizontal
and vertical directioné, measured separately. According to ASTM E11, a sieve cloth with an

average opening of 2.4 mm may alternatively be designated & mesh.
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30 environment. The present invention relates to a transportable product
comprising a liquid and wax particles and methods of transporting wax
utilizing this transportable product. According to the present invention, the
wranspostakle product advantageously comprises 90 to 20 weight SAo8084@83
2006/036684 PCTIUS2005/033783 liquid and 10 to 80 weight % wax

Paicles, PIISIRNY 2510, 80 WEIa o e BRATTEIES oMol AIE EAbl 28,

to 80 weight % wax particles, and even more preferably’30 to 80 weight %
speajfiprtipeg ietesleThaoginshmaeiste. drsenpleacedidin g2 e prefishtdiesel fuel,

1ubrjgé4g@,t&9@d§@§@ g@éﬁr&g@ggggﬁ trating when measured as described
herein at 20C for 5 weeks. 5 Ligcaid The liquid of the transportable

proghitees Sh BB B IA CeBROR (Y THIE SABII RS BParRgRRLHE® (CO)
and Ol ihass HadislsiodhBrother bguipbiseadnixibiee wareferabbaibis dioxide. Sulfur and
.. homogeneous mixture. .In embodiments, in which the liquid is a.
g R P TR & R Cra e S ot Bison e
dowhiguidrséliscted Trogsthemresp dbnsistipgtiesaphtharehessy il coistiitimmal
tecthrgﬁie%‘?‘nt base oil, and mixtures thereof, and in certain of these
embodiments, preferably, the hydrocarbonaeeous liquid is naghtha. When

theRpijdYerarbaraeeddsamyiraesta Napnma IR aphads bays becsdeiaged

oveftREV AR &y v GRORiSIINgapfnetRleL Meklarivednaphis sFisshes: ropsch
erived naé)htha, and mixtures thereof'. 15 In other embodiments, the

d
DE3iq e EMpFisEs 2 St AT 58l R a R RV ER i BTe i today. For
pur@@&bed'tmea@htﬁﬁdﬁqu@ mmb&agaﬂaﬁﬁiﬁify ghoaldddd inecduneei Giti36191 provided
e YE9RID: e, K lAuid Comprises, an AEongl (e AEONRLCa Ry ce D323 e
* metharof. ethanof, ighéer-alcohols, and ‘mixtures thereof. When an
usedalcohol is used in the liquid of the transportable product, preferably the

alcofal is mstbanol anddhe lignid cap-be L0 weight ¥ Imetnanal 9r2%e Total

essentially methanol (i.e., ~5 weight % methanol). In alternative
VapgrRsesgifeiaithee gl asshipinede et Brsosute Ana s RuBreRy bf

proviaesenembediments; the lisuidcan be essaninieyater (beo, “Boasighitve Loss
G% water). As stated abave, the liquid maé/be a mixture of these different

frony; G FaPAFRSHR 80 hbIREY ek B RO RS ARE HaiTR P FREFA BRE SiEqtsRF 25
20°ds(egrydrocaienioebish liglathtlee:2huliydipeaiingnaespusdiydictimane

refelSHEREL COMIRIISE t%'r%%%&&’i’ %‘g%r roﬁe%"sj&‘rt&r%%r”x‘%ﬁ of\When he rliﬁ%%isgtinsea\‘vas

mixture comprising a hydrocarbonaceous liquid, it preferabl)})ﬁjr er
deterg@mérﬁg@@ Steam Tables. At.20°C (68°F) the pressure of saturated steam is 0.33889
psia from Handbook of Chemistry and Physics, 49" Edition, page E-17. The true vapor
pressure of methanol 1s in the Handbook of Chemistry and Physics, 49 Editioh, page D-121.
At 21.2°C the true vapor pressure of methanol is 100 mm Hg (1.93 psia), and at 20°C it is |
interpolated using the Clausius Clapeyron equation to be 95.5 mm Hg (1.85 psia). The total
vapor pressure of mixtures c;f water and alcohols can be determined by appropﬁate
experimental methods well known to one of skill in the art.

Transportation terﬁperature: For marine vessels, railroad cars, tankers, etc. operating
without heat, the transportation temperature is 20°C, which is representative of a typical
environment. o

The present invention re}afes to a transportable product comprising a liquid and wax

particles and methods of transporting wax utilizing this transportable product. According to

the present invention, the transportable product advantageously comprises 90 to 20 weight %

-8 -



10

15

20

25

30

alcohol. When the liquid comprises > 50 weight % alcohol, the liquid may
further comprise water, hydrocarbonaeeous liquid, or mixtures thereof
Preferably, when the liquid comprises > 50 weight % alcohol, the liquid
WOrhieyidosPrprises water, and even more preferably, the 30 IRUHAUR2€)5/033783
homogeneous mixture of alcohol and water. In certain of these

liqui RO e BESy t'%%%nm&%{é%@gwgm%@k@e%qk NG5 Aficles, more

weight % water. When the liquid comprises ~0 weight % water, the liquid
preferpRJY A OIS CONTHHS & HY R AT B HARSRISHERRER PATETRABYY oF aisfpeent % wax
pariid)eseahd i Gapaint thesecembadinentthaviarihalientiecamprisasny s@bility

. WO 20061036§384 CT. U(? 0051(%%%2@3%5 weilght%water, the liquid ‘
rating WASR TSRSBSC ARSSHBTC ASE VAR nore Fably, the liquid is a

pretéra
homogeneous mixture of alcohol and water. In certain of these
LioS bodiments, the liquid comprises >90 weight % water and 510 weight %
ohol. Preferred homogeneous mixtures include methanol-water and

methahignisepiiicaraspeedinsnmfupicar the Wakosarenescgepbiaws.talconol,

wat20Mg HSAHRE AMhe liguies Userbindheifransnarakiepppelusts W iaddition,
depending on the liquid used, the vapaor pressure, the flash point, the acid
homAgrRES BivtiHe B}fm‘aﬁ%&}tﬁé}bﬁ}ﬂf%@a&&ﬂﬂﬁl?@d‘ W%ﬁ(ﬁs%ww hiquid,

the 1afite ptalie steansportablep iduciufdaslets-thabartéppaianhbased amibsthe,

Ilqulldparelﬁl%lm arized.in T%J%Ie | below. In 10 Tfabl%l wh}gre a B\’:g eriate,

Reaeftel VAiuLL U S AL 1R BUETRT AT bhe preeed Viles

embadéristedrasitd thitievpiirecahdrevernsiore prefepiatiaafiesndbe listed as

hya IR NV RIHE T APl Y ERC R RANACEPHS Liaick GRPHSSS diflUifhsisting
comprises liquid ~tSO wt 0/; Water 1> 50 wt % Alcohol (Methanol Liquid -
of pefEgienTs fariy & naphtipy FrsphesEiprschsienipdreditientndres sy thesd

W%, 3080 Wieimiakiliye-195 @t S9Ert L9600 a s R Rt BQertain of
at 30C Surfactant None - None - None put optjonallg added b/ut opﬂopal{xf
thes%ax&gadmpgﬁﬁgﬁ (,mylgd:ag&e essentially alcohol (i.e., =95 weight % alcohol). When

the liquid comprises an alcohol, the alcohol can be methanol, ethanol, higher alcohols, and
mixtures thereof. When an alcohol is used in the liquid of the transpoftable product,
preferably the alcohol is methanol and the liquid can be 290 weight % methanol or | .
esg;entially methanol (i.e., _>_§5 weight % methanol). In alternative embodiments, the quuid
comprises =50 weight % water, and in certain of these embodiments, the liquid can be
essentially water (i.e., =95 weight % water).

As stated above, the liquid méy be a mixture of these different liquids, preferably a
homogeneous mixture. Accordingly, when the liquid is a hydrocarbonaceous liquid, the
hydrocarbonaceous liquid may further comprise alcohol, water, or mixtures thereof. When
the liquid is a mixture comprising a hydrocarbonaceous liquid, it preferably further cbmprise;s
alcohol. When the liquid compriées > 50 weight % alcohol, the iquid may further comprise |
water, hydrocarbonaceous liquid, of mixtures thereof. Preferably, when the hquid comprises
> 50 weight % alcohol, the liquid further comprises water, and even more preferably, the
liquid is a homogeneous mixture of alcohol and water. In certain of these embodiments, the
liguid comprises =90 weight % alcohol and <10 weight % water. When the liquid
comprises =50 weight % water, the liquid may further comprise hydrocarbonaéeous liquid,

alcohol, or mixtures thereof. In certain of these embodiments, when the liquid comprises =

-9.
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Acidity <l .5 mg KOH/g pH > 5 51.5 :ng KO1-1/g <_0.5m KOH
50.5m-KOH/g Flash point, C X60 ?60 - Molecular Weight < 500 - - <300
100-200 Wax Particle Size < 10% through 8 mesh < 25% through 140

Weshe/e3d8%0 through 7 mesh < 10% through 140 mesh _ < ROPUSRGHB3B83
mesh < 10% through 7 mesh 15 A concern when transporting the

50 WEARSROARE Rroghish agsrdinginithe

ALERANENNNERTIRR IS ﬁ&%&%bidy, the liquid

pressure. International maritime regulations limit the maximum Rei

is 2 heggeprRssmis B Rlechatiad WAGAr AR AEHISS EFRRIL ISR i liauid

comPHRASPIEHGBHeSSWRE: Ui, dessihan W alcpria) PrbrsR GasmeEegetations
or -10 WO 2006/036684

. limit the closed ¢

mlxtﬁt‘ésl-]ﬁlj‘,

up flash point tg 60 '
5(?%76@%&8‘3‘&1%%@ SRR BPPIF8%t Sea (SOLAS) Chapter 22,

Repudditanibbside Abe retingbyrtic] prdepical saparatiodediéminisha flasid peidtn the

ranhAgole proRIaccalanerato
Tb}?essure) of about 9-

apor

nal li

psia for

B sy

conventional

LRSI fash

rue

pointy gysorcRraumsibrs, laighiée tamapplexierstéhbe oontpilpdie atriide sorkgsierjable
Aakk e difficult to fully discharge the tanker's cargo tanks, although

trans?@'}’a _ : \ _
he actual pumping performance will depend on the particular ship.

REGHTART GFe ST SRS B BANAAEC SRR UM R IDSosr I
TablPreasure dispibphidtk psicfchasedion the lnadimune capabilityuef floadingfeaed

val storaq.etg nks
Upr8Sent t

Give
i s e S

esighe

Ot c
€ shippé

that the trans%Qrtable ro ucﬁs accordip
T ed, values are, lis
at near ambien

e% gg ttlbee fourth

valutgemperatures, the True Vapor Pressure of the 10 liquid should be less :
than or equal to 14.7 psia when measured at 20C, preferably less than or
equal to 11 psia when measured at 20C, and more preferably less than or
equal to 9 psia when measured af 28€! Another concern when ’

Transportng isc
the transportatio
water 15 from a

vidc B zebhsd
n vesselylhgglight hydrosaghppagaeuspra
Fischer-Tropsch proc

Rl fgrfrd conttliHiiean

2SS can contain sign

RIRRR amiBises
UGS RNY, Alcohol
ificaviethanol) -

Liquelaspiies ot acids, thus maxing them <14.7 <147
pressure, psia
Wax content 10-80 wt% 10-80 wt% 10-80 wt%
Stability <5.at 20°C <5 at 20°C <5 at 20°C
<5 at 30°C <5 at 30°C <5 at 30°C
Surfactant None - Nong — None ~
: but optionally added | but optionally added | but optionally added

Acidity <1.5 mg KOH/g pH>5 <1.5 mg KOH/g

<0.5 mg KOH/g <0.5 mg KOH/g
Flash point, °C =60 260 -
Molecular Weight <500 - -

<300
100-200

Wax Particle Size

< 10% through 8 mesh
< 10% through 7 mesh

< 25% through 140 mesh

< 10% through 140 mesh
< 10% through 8 mesh
< 10% through 7 mesh

A concern when transporting the transportable product according to the present

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 same regulations limit the closed cup flash point to 60°C or
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highly corrosive. Corrosion on ships has been linked to several major
disasters. One method to prevent corrosion is to paint the metal surfaces
of ships or coat them with a corrosion- resistant substance. However, it is

wengwdiffieedt to maintain the coating of all surfaces, and anyrdrcosted/ 033783
surface can lead to problems. The acids present in 'Fischer-Tropsch

hlgb%m@g%%89&%@%%@% ) BSRSRIAHY RSIONS @BEE%'SAHPA?&%@IF)S

steel S €rrous corrosion can present signifi icant problems with

prachgehpBeratifRs] lrdge fessemntairsae cars, rrarical epmiasiepilgit is a True

VapdY $ieBaseSieNas PR 88 4Ll F6fiinE R0 BYRINQR b PEIFNSIhAL iShkers. A
standard that crude olls should have total acid numbers less than 0.5 mg

Trug GIR9G SResT e e 5y A PSSR bl iR ¥arHEnERBP M asmake it
diffidistiltatel Fatitinsoave adersuabetsiessiihangh. heng ddD pigpigperformance

ate |als election fo oleum Refineries and.Gathering Facilities
i S P B TG DT CPIRNRREYeE o
maxAppropriaty stendasdsédmierrdus pemdsiend arﬁhmvemmtime c@elohiglof floating
roof’s fo%léQQagﬁ@n PALA SIREERAR Bsf A ﬁ%ﬁﬂ&@“&%o?&ﬁ‘g% ﬁ@p?eggﬁqgvemlon

B-3 - February 2003) which requires that "all products shipped on

are @Wrﬁ%qivﬁémewﬁh% BRSO R HREIh dRsdag OV ARsalersrErosdite,

liquidrentealbekiotmaet aqﬁuntmmmlﬁé{@k@fem{éwm RIOMBEtigNefERABLY less than
concensrratlon flnthItOI‘ e will be controlled o meet a minimum

o SqURig bF BY YROSTAAR %Y o?t U PHE CROTG SRS AR RS RS BPRACHEPS2

wheStasdarel IN0%Y72-2001, Test Method-Antirust Properties Petroleum

PrOMEIR eéé%%a@% pollfQ 2000IR0004 BG T 11520051033

ere ore, accordlng to t e pregén mvenflon IS |mporta 10 con %ﬁant
probé@tmvylﬁf retipasisptian onsiguid!] hAésméiydwh@mh@chquﬁdmsd@zcts and water

ﬁoﬁw@rm@fbﬁ%@p}%&ay&950994199;1%ﬂﬁe&%mms%ﬁmmm&mg&m

should have an acid number of less than 1.5 mg KOH/g, preferably less

highty SATEPE g Q@%ﬂ%ﬂéhiﬂ%éﬁ?ﬁ%ﬁ@ﬁ%@lW@:@hérﬁ@ss%t@pem@thod

to pﬂiqﬂxlﬂ ahaididhiave sk mdsetaralbs 3Giipy¥hepathBgwdHS dorrosion- _

R B R o e o

any dmpuata:dcsmmes:,ambaW@mpﬂm«ms Haveddgieatenitenfieciey-1OroissoiMedocts
h h b liquid
can tﬂ@%dl%ﬁ%%% IFLH ¥> LIS, ITpof %"ér&}?%gaeﬂeé{fj Ch eiré%’&%%gf;ﬁy' an

ave a mo1e elg tthat IS not
preswbsr&uf&ﬂwé@bﬂ%ﬁ%ﬁ@thyéim%mﬁaéw@ssmgt iechaels, ttvahno@@@agaemmpks,

and m@,ggnggggggﬁlglyéd@%stg%ﬁgg g/mol, and even more preferably 100-200
g/mol. Unlike emulsions, surfactants are not required in the liquids for the
tra S’HH}% @onventmnal petroleum it is standard that crude oils should have total acid

numbers less than 0.5 mg KOH/g in order to avoid corrosion problem. It is further stated that
distillate fractions have acid numbers less than 1.5 mg KOH/g. See, “Materials Selection for
Petroieum Refineries and Gathering Facilities”, Richard A. White, NACE International, 19’98‘
Houston Texas pages 6-9. Appropriate standards for ferrous corrosion are given in the
Colonial Pipeline Company’s Section 3 Quality Assurance, section 3.2.2 (Page 3B-3 -
February 2003) which requires that “all products shipped on Colonial Pipeline, with the
exception of all grades of Aviation Kerosene, are required to meet a minimum level of
corrosion protection. The concentration of inhibitor dosage will be controlled to meet a
minimum rating of B+ (less than 5% of test surface rusted) as determined by NACE Standard

TMO0172-2001, Test Method-Antirust Properties Petroleum Products Pipeline Cargoes.”
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products according to the present invention and thus may optionally be
added. Although not required, surfactants may be useful in forming
homogeneous liquids when the liquid is a 15 mixture. Wax Particles The
wiseralinieotsax to be transported as wax particles according RS THESpreseirss
invention can be any paraffinic wax. Preferably, the paraffinic wax suitable

fo &%%ree'oréhscégﬂ(g%g%g%\I%QHPB\'L%&MM Raraffinic.2d BseiHe acidity of

contains a h!g - amount of h-paraffins, preferably greater than 40 weight
the tgmsposiasi préfatiblyigraate MBSO RISt oR Y Hivgasberrchrd igHMderably

comHERISIhaAR; £ welghhde. Exammesafisuiable. paratinie waresinglides mg
but are not limited to, Fischer-Tropsch derived wax, petroleum derlglgzlg Y

KOz iy geuiied pethsisithtdentoa e d SeR LR hnd Ues
wateslagkyaxesoiined:foats vits preforybpHubsicant raffinates, n-paraffin
waxes, NAQ waxes, waxes produced in chemical plant processes,, ..
G T S S e A A ATty tov
molepréssent dhventidn: arelsoller ataigbneftémprdstont amat prefdiabil/ingranses, the

wax 8%%%%9% fagéree%%r t@%@m@p&‘ 'd'itsmqu% %aﬁqveﬁggom%g@ﬁéﬁﬁépiﬁpomam

axes can be efficiently transported as a 30 transportable produc
that e rhysishaePargend alerth SySaMARCWALTA! %6 e 8P sEIubigli As such,

prefddaH ?d?éa%%gw@@@ gyafﬂéﬁiﬁdﬂfa&l_a@_uﬁﬂ%ﬂﬁtiéﬂké@ﬁm&@ﬂ ﬁﬂﬂgl;/énoi, more
methods of transporting paraffinic waxes, It IS | ant that the solid wax
el Tetme

prefesahiicless f@ﬂgﬂgmﬁﬂ%%@ﬁ%%%nwgﬁé?%g% ransportation
liquighi Feherbsnapo siatierpreduchandquieth adshetiaids forting trdMiEDle

2006/036684 PCT/US2005/033783 of the paraffinic accordi t
P0G AU AT TEIE 5 b GUBTELS FELI T bigrL iy
requingalx afaiciets imabid tresefpondbrimipeoduct sehileuavigidifigihearivartignad 1s a
mixtgdhesion 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 5 the amount of small wax '
waxPegligles is not excessive, interparticle adhesion and clumping is avoided

even when_the transportable product contains a relatively high weight % of
Wi T i R R e AL
inveptiottat bevay tagetuglyw conhpeised §0the Ro-af@idhtvit: lsqitidlarfor 18:to 8t
weight % wa ticles, preferably 25.to 80 weight % wax particl e
pres e R DRI SRl S B O BT B
prefeaghip S0aigeiht 90 waiehiattiotese preferably greater than 50 weight %, and even

more preferably greater than 75 weight %. Examples of suitable paraffinic waxes include,
but are not limited to, Fischer-Tropsch derived wax, petroleum defived wax such as deoiled
petroleum derived waxes, slack wax and deoiled slack waxes, refined foots oils, waxy
lubricant raffinates, n-paraffin waxes, NAO waxes, waxes produced in chemical plant
processes, microcrystalline waxes and mixtures thereof. The paraffinic waxes of the present
invention are solid at room temperature and preferably, have a pour point of greater than
60°C. . . 4

It has been discovered that paraffinic waxes can be efficiently transported as a
transportable product comprising a liquid and the paraffinic wax in the form of solid wax
particles. In the transportable products of the present invention and methods of vtransporting
paraffinic waxes, it is important that the solid wax particles remain unconsolidated solid wax

particles in the transportation liquid. The transportable product and methods of transporting
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The wax particles can be in the form of spheres, semi-spheres, flat disks,
doughnuts, cylindrical extrudates, multilohe extrudates, and mixtures
thereof. Preferably, the wax particles are spherical or semi-spherical. It is
wgredesi@dotidat the finished particle is in a shape that offers #{&E8H105/033783
resistance to movement and does not contain excessively small particles.

of th:clz%a?‘é@ﬁg&%ﬁp@cgmrﬁcmQ§é%}é§eff'f‘%§9nbﬂé3%%tQ@Bﬂﬁﬁ‘é‘h&lf@a relatively

_ surfaceos of the particles, - clumping of particles is minimized when the,
highgtreralic/te (BminmaTHlRS 18 FmmoRRT ARG R R AR oRGRIE
adh i Rl thamaricls alsarninintzes the amatied akwaxithaimdissadvis aniount of

he li er unit time. Thus, the most d shape is a sphere or sem

uid. Sir e ]

small S RS SR BRLTBIABIY S SoETe OP SATR CS N G S Phevs Tl and
the amnajor tef sninbmaxis20cinds motexcsse. Inamindreaphefemblyl doepngts

.exceed 2..0ther possi irable ' -part j
s e o
partigies valoenaifradticheotrsisat BrouinsicliciyaumrEal 1§ pretael i resagranaly
comBHARYEMEN {beitlosastRORIDIe B ARALMERIWH0 EARPshRMRANN o 80

. weight % of wax in the transportable product will be approximately 80
weighelg Rt PaHE PRgRETRIASHPBE iR i GERPHEDE ABHEGE ™o
pref&lightlythesinediaat valwamepmaxigaum, as will the use of slightly non

spherical wax particles and particles with varying. sizes. Camputer

TSR O Riost Batiine BBt AP IS s S, doughnuts

cylifdactioexofispacenfilletbof ex6adaibuspa m@t@epm@tmé_.l Hpyferabtyitthorhe
panit%g%§é%8@§%@&9£z%@'£gﬁp 4&%&%‘55 MRYRSARA A Ay eighldh iﬁa?ft?&@%ﬁl?'z?shape

produce a range o sizes provided that the vast majority of the 3 '
that péleielas eestiErgErIpR 20\FITIPIYI Ry OtiTe VAR FhegtTiy bty particles.
SindR3htiGIRs e JarasiothANadiinkBg BossnpIaTssabiklang anhaBs 2 18 pafttles,

even more preferably larger than 4 mm. However, to facilitate pumping,
clurpRing, o RIS IS S PHBIBESO Y TEPJBE SHERRT PR BFaISHAS AR 50
MinfHRidR Siz eurfhde\d(e)IMOBMNSB6684 Rl HRONDIGREE8the ineomindfium that
. size of the wax particles and the wejght percentage.of small particles that
diss S i S A i oRsl R s SR LRI
spheacabsnbdlegrieebinlehicrid wseerddformbie tiraraspopfabfenpmod (o miper axis
doescg&ceg(@gé%tlgrli% m&%femy}ﬁ&pﬂ@w&&f Eramrﬁoéswg,%m@ss desirable,

transportable liquid is a hydrocarbonaceous liquid, the wax particles
shapesrinplise PO MsighibdoTwebipditiesipigerthas DR mtpreraiages
>_fwweight e obiwaX partisles e biap i d mmiihepH&es in hexagonal

transportable liquid comprises = 50 weight 9 .
arrangeme%t (the clos%st poss{{;l% arrangement)elng.M/gS, the maximum weight % of wax in

the transportable product will be approximately 80 weight %. The higher density of wax will
increase the percentage slightly beyond the volume maximum, as will the use of slightly non-
spherical wax particles and particles with varying sizes. Computer simulation 6f random
packing of equal-sized spheres gives a volume fraction of space filled of 0.64. Thus, a more
practical upper limit for the wax content of uniform particles may be about 70 weight %.

| It is acceptable to produce a range of sizes provided that the vast majority of the
particles are larger than 0.1 mm. Preferably, the vast majority of the particles are larger than
1 mm, more preferably larger than 2 rﬁm, and even more preferably larger than 4 mm. |
However, to facilitate pumping, the particles must not be too large, and preferably are smaller

than 50 mm in size.

.13 -



10

15

20

25

30

wei ra

alcohol, the wax particles comprise >_75 weight NO of wax particles larger
than 0.1 nun, preferably > 90 weight % of wax patrticles larger than 0.1
mm, and even more preferably > 90 10 weight % of wax particles larger
wihang/B4assn. \When the transportable liquid comprises ?50 RGEiyIIEM5/033783
water, the wax particles comprise ?75 weight % of wax patrticles larger

thaﬂzg i anansrﬁfeeémX »3&%‘%‘%%&@& %@fh@%i%ﬁf%%ﬂ@%ﬁ%ﬁﬂ%gmoieé

mm, and even more preferably >90 weight % of wax particles larger
that emheiShihilES s S pmpTEoE adhrsion ¢ shepiRa e ritigceme degree
on tHRIEAIRINGIO SRl eSeREABYG RN REV RN AL B EAMR S e LA0 50
weight % wax particles and 90 to 20 weight % liquid. Preferably, the
tempg RIS HABRIMBduct comprises 25 to 80 weight /% wax particles, more
prefaiabliicABatoBotavieiiitidh sechy partictes aaseh e lignidn tre vpre fendislys30
to. 80 weight % yax.particles,. 20, Interpartiel ' clymping. s,
com S DOy T DSt el A DAL P AEh(%% o
wax gxogssiergiieimitifgrsizeVdlerethd imgnepptidlididuidSemanigescpaitiepaaht %o
axcoﬂaﬂxﬁ%;%ly Rolvedpigthedinuids; thus, the wex.Ratisles nustnotingdoo

sma he amount of small wax particles must not be excessive. |

N
prefiraloli R Urveigitai RGDRISRIECISAIAEIES MR toREAN TS aigaR areterably =90
weigherelpreathadimising-sizentor ilsensmalipantislesamay oo RS pelattvehprises 250

larger for these liquids. When hydrqcarbonac liquid d
0 BIcloE HE S I aP R henty T B P IATE: TeaSidian O

mm Jasieles st neidhe 1wof smapkaidenéedactiva (elative|yridgen thare prgferably

li ué%l omprises > 50 w igpt‘oﬁ Isahgl or 50 weight % water. As such,
. .>.90Vﬁ]e1 fh/én%%%)bgﬁgﬁ %Sﬁaﬁ% {sag%'y rocarbonaceous liquid, for example

naphtha, the wax particles comprise > 90 weight % of wax particles larger

TratRntafis P RHA LB mesh), preferably 790 weight % of wax particles larger
mm (/7 mesh). When water or alcohol is used as the

trar s CreABIETIR P e aF S NS AR A BTESE T L FRU BT ecously
compASGCEptableterpasticie patieriomand ol pnpisigh sidah, ifftfegerably, the

transportable liqguid comprises > 50 wejght % alcohol or > 50 weight,2
ran AP LS, CATISE R Syt T e S daa oo 20 80
wei ACT/ W a5 R33A8IvEh meightcderaflywait peifictemxliryer thaarociermm o

(140 mesh)..preferably >90 weiaht %._of : ' I

i G T
wax| apgéel thasrR & ¥aessi By hheaising stae diperg enihg liguidicfaaatiyax particles
may SOVEUAR Qi SLITRCE AIRRBEMYRIBASS:. Puredlucenibgoapoupafavandia

slowly dissolves into the transportation liquid to the pointthat, . .
amount of small wax particles must not be excessive. In addition, in certain liquids the

particles are more likely to dissolve; therefore, the limiting size for the small particles may be

relatively larger for these liquids. When hydrocarbonaceous liquids are used, the wax

particles have a greater tendency to dissolve. Therefore, the wax particles must not be too
small and need to be relatively larger than if the liquid comprises > 50 weight % aléohol or =
50 weight % water. As such, when the transportable liquid is a hydrocarbonaceous. hquid, for
example naphtha, the wax particles comprise =90 weight % of wax particies larger than 2.4
mm (8 mesh), preferably =90 weight % of wax particles larger than 2.8 mm (7 mesh). When
water or alcohol is used as the transportable liquid, smaller size particles can be used without
unacceptable interparticle adhesion and clumping. As such, if the transportable liquid |

comprises > 50 weight % alcohol or 250 weight % water, the wax particles may comprise =
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the transportable product can be stored and shipped over a 5 week

period. However, to facilitate pumping, the wax particles should be

smaller than 50 mm. While the use of surfactants to form emulsions is not
wequikessetarfactants can be added. An excessive amount oPSETEH2E#33783

particles, or fines, will result in an unstable 10 transportable product.

Thys.if figls formay | ffingS % of
75 V&‘/:F]lgf}% ok (\)I\g'{lﬁ),(ggar AHOE r%@gg&xp @gﬂﬁg? 1403 %%ﬁg%ygé%wg% Jé(@% % of

Ines e rem . When wax is cooled with dry‘ice, it ma ,
waxfpagivientaraer thae§. Vil iffegashh frd mmw@sw@éﬁ%wgiéé& ey of

wax%gﬁq@@g%ggg%gqgiﬁk}gr the transportable product or the wax particles,
it is preferable to minimize the formation of fines so that a stable

traRSpOREBRN SRR ol b8 Braparder Wit GULHTOREEH 58 Bl unit mass
redu@R@¥ehEines wRe aaveredifitts e hemededmporproccisesd againpoint that
Dissolution of the wax particles into, the liquid is a_function of t
e CaRBRTARIT S H o pSH A DL AV o e T L s ©
faciliguichisrpingdiecarsqnacd cushhigiddefonadrathpld haphth¥ hileshmpsrednt
surf%%%?&% ﬁéﬁggf? @&é%&%&%%%m;eﬁz(gﬁ?&égg <88R faheghort periods of

erably for hydrocarbonaceous liquids, the transportable product
20 docxerosiascarvIOESHAl TisrRapte 4B ek YrRHSSBlEbIE Bredhlt
rantiREENRLEXEELA BAR, ffava pnaderioshaidimecddest arefesnbivewhondher

liquid is a hydrocarbonaceous liquid, the transportable product i :
finchn i e BN BR | B0 RHAGRBHOL A STy (oBRNanRY i

finedlcahalk Maietanbmixiues! theceofcthewbsicpagictesatansdissolveditber the
heated alcohol, water, or alcohol/water mix - inaly, ~

o AR o B0 DA AR LR g AL U0 tar, Ao o e

so taicelvaifieatenspoixtulepiviwdmsoreamt tharctheithans Borrasielprédim Raemove

fineS X528, 8R4 éﬁ‘% pieterahlydoss neL&xeeshR0C. Due to increased

efficiencies, preferably, the wax particles and the liquid of the o
traridjsertunne pfeRivEORATHA TRRTRe SGHfe R S UrRIthbre! prarsragr of the
tranlSURBIEQVANRR 230 STAHEGR A NBIHER B3 3iQII60ak AsERidabprackstingquid, for
synthesis gas is often found at a remote ? e and is often al t?%ated at
8 % h tﬁven or

exapl s RFRR Rt BRE RE AL P AATER S RRE B RORS S BRE ZESiS &

‘shopayaftinicax 4o heftrahBsplortagdascurannpastictd sjani, the tiqusdoxable pestict

S S N B BN
for thiergilpéisdd. of time. Most preferably when the liquid 1s a hydrocarbonaceous liquid, the
transportable product is maintained between about 10-30°C. .

Although notA és fikely to dissolve in alcohol, water, or mixtures thereof, the wax
particles can dissolve into heated alcohol, water, or alcohol/water mixtures. Accordingly,
when the liquid comprises > 50 weight % alcohol, =50 weight % water, and an alcohol/water
mixture, it is important that the transportable product not exceed 65°C and preferably does
not exceed 50°C.

Due to increased efficiencies, preferably, the wax particles and the liquid of the
transportable product originate from a common site and more preferably from a common
source . N

A natural gas or coal asset 'fqr producing synthesis gas is often found at a rembte site

and is often also located at the same remote site as an oil field. Accordingly, preferably, both

the paraffinic wax to be transported as wax particles and the liquid to be used in the

-15-



10

15

20

25

30

By way of example, in one embodiment if the wax particles are derived
from a Fischer -Tropsch process, preferably, the liquid of the
transportable product is also derived 5 from a Fischer-Tropsch process.
wiaydeetasrsnaceous liquids, water, and alcohol can be deriV§GfHSAME/033783
Fischer-Tropsch process. In addition to increased efficiencies, using a
trans!;B%WQ;l@ I ARIYRE AR AFIRCRFIRTHORSHR RIRRESSBIEVRAISARY and/or the oil
ntroduction of unwanted contaminants, such as nitrogen containing
ﬁeldcompounds and sulfur containing compounds, into Fischer-Tropsch
degivag.waxantisls sn Hadrapoagdpiiiorahe mbogimienss the tatiakigas:r
. coal asset can be used to provige synthesis gas for a Fischer-Tropsch.
Flschgis LB RRSoRTeRAR Bt che 3%%%%‘%% %%&a%%é’fa%‘h%ﬁat%? e
fromta & RalieragpsbpnaskasHsticanralsadewdepids avnethandkbyhtfiesisbe
WRPESRD, DRIV MENARCL.T 1R MANANG) GRAASHSRIARMNE IGHE O dhia
dem%ccﬁ ion of th%al?auﬂ)%?g%ﬁ rq[(r:'gnssportagﬁé product. 15 If the wax partic eaé i

also desivieriven frEirchetbleneh prederaigvans Rt PdHet orapSPRMALE
cont%ﬂ&ﬁg,%gﬂ§%i%é%ﬁr%ﬁgaﬁ el figldnreyidirgdne PRERQHPdunds, into

_ derived wax. As such, the liquid can be a petroleum derived naphtha, a
Fisch@rorseh denvet eaRariileSpetroleum derived distillate, petroleum
deniyed dubricant haseiaileanchatixtrasibereoh Asa pailrahgasopeoale
asset for pro ucgl% nthesis 9as r%md an oil field are efte;pn d%g Jguq glt as
Syn GRS B E T BT Citd TRE WY BAFIQIRS Wiy B8 BaHVed 1o one or Botrr-
genapftthiefemsburces antidhe displickct the sismspostabile gotiuatohmythkses heocess
o pRSIHEAJOIING ARG AANICE, B3 HIGUEHDRUIEIES: 1N AIRPL AN FGnRIcR e
combination of the sources. It the transportable liquid is a o
trangppdiaddarisotizeteous liquid, >75 weight % of the liquid is selected from.the

groyp HORsIst Qi@fe@%@&@ﬁvé@ﬁ%}éx%&tx@i@ﬂﬂﬁ%@éﬁﬂﬁ?ﬂ@%ﬁmtlﬁand

25 mixtures thereof. Preferably, the ég:lrogarbonacepus liquid has a sglfur
trangpoRtEHe BTORHEI BHRAHR, 15r4TEYRI580 6P SHhite PRERSTABIG RBRTiigum derived
waxrasperabigiiguidis Be hydiasahonaceausdiqhid » tharbuic deriaphtayy oil,
The naphtha can.be selected from t roup., consisting of petrolelm
SR e S s g
increaseshetligenciesalfaiset evppartities ardcierigachhdmm ail field are often

fourtd P RET S IFRRSEN R PIORRSSA PRRIGLAR Y NS DARINDR #5, A BIRCHES ol Rk

erived naphtha, and If the wax particles "are derived from g;goleum, for
sourgseanplis lpidpiih p Ferespasipb InBrpish maYi 8180 RstASTeYRfH Tpshifispame source

as tHRAPINANIEIS S0 AMAAgE s @ Hblizai Fisehae-Tepssh derived wax
particles with a Fischer-Tropsch derived liquid because Fischer;Tropsch .
protiRESTRBIRI AR IR BN 514 iy drocarbonacedus fiquid, =75 weight % ofthe hquid

is selected from the group consisting of naphtha, heavy oil, distillate, lubricant base oil, and

mixtures thereof. Preferably, the hydrocarbonaceous liquid has a sulfur content of <100
ppmw, preferably <10 ppmw. Preferably when the transportable liquid isa
hydrocarbonaceous liquid, the liquid is naphtha. The naphtha can be selected from the group
consisting of petroleum derived naphtha, Fischer-Tropsch naphtha, and mixtures thereof.
Due to increased efficiencies, if thé wax particles are derived from a Fischer-Tropsch
process, preferably the naphtha is a Fischer-Tropsch derived naphtha, and if the wax particles
are derived from petroleum, for example slack wax, preferably, the naphtha is a petroleum
derived naphtha. It is also advantageous to utilize Fischer-Tropsch derived wax particles |

with a Fischer-Tropsch derived liquid because Fischer-Tropsch products have extremely low
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WO 211116/636684 PCT/US2005/033783 amounts of contaminants such
as sulfur containing compounds and nitrogen containing compounds. Fh
her-Troerseh Synthesis Process 5 Preferably, the wax particles according
WO e/present invention are derived from a Fischer-Tropscl@rceas/4a3783
an even more preferred embodiment, at least a portion of the
amoADSPOsIALIAN. Bawidis alsq Hervarhirar e Rischals hrenseh Ripessamhe
Fischer-Tropsch chemistry, syngas is converted to liquid hydrocarbons by
compaypitdiet with a Fischer-Tropsch catalyst under reactive conditions.
Typically, methane and. optionally 10 heavier hydrocarbons (ethane and
heawer can.be sent roh a conventional syngas generator to provide
Fischersbrofsch ayng alif<S¥nthesis gas contains hydrogen and carbon
mdhefedae}\a.mb ay marrludae ;mmozhaagno timtpeboanpenndioxite dard/al from a
Flscher(;ﬁ[(?% IeR&1GR gxfx %ﬁ"%ﬁ)} @?%HE@QM%%%E el lﬂé@gﬁ%ﬂ%%ﬁ&? Bf3he
eni contamlnants In t ngas is undesirable. For this reason
transpatiadiep diatid dsonsendequedifyont tHEsshAgAENEE prefested to 15 remove
sulfy ’F%@gepthr%ﬁmmwssm tbedarsbefona e Hoar gt by contact

Fischer-Tropsch chemistry. Means for removing these contamlnants are
with iR 0 S B SRR T SO SR A gty gpiionally
heavi¥ehgmiodatobre fechingaadlfisa inapuoities, Meansigh seoiovinipoiherngas
contamlnanas are well know to tt]Pse of skljl Inaé[fg:e g'gnét algroO ma gcarbon
EeneERRl KHEECS lyﬁ/%smﬁ/ngase Wriorto opsc reaéf;or)élﬂ
monnande,val«tmby)mqudmm prodoted thhwg dmiﬁyrﬂgd@re’aﬂéﬂbnmn@laﬁ@nce of
sulﬁﬁ%@g %{ E)Lé; it 0@1@9{&% ?)Mﬂgx%gq}{d @@9%%?%%& Q?the syngas is

accomplished, Tor exaa%{g e, by contacting the syngas with a mild

undesikeliine Fwitio Fere0g antiensndipe fasdie v Fe%yﬁﬁaspéékéﬁf%ﬂﬁﬁﬁﬂ

remd el B ASERES ORI RIRGR P SANtACHN G Aoy PHIESIS B A SHOMPHSIT dpsch
mixture of H2 and CO with a. Fischer-Tropsch catalyst u Sfﬂr SU&L%%I%&&@

chempdsibe MRS %6%?%%@%%&%"28%&8% KRS o hass

art. Rygdenemmoznd hedrsebend mophkefd dactiomid iy pidallyinspndtisteNedns for

tem eratures of about 300- 7 OF 149 71 C ferably abou 400 550F
g 30 PR SHb I GD R 0 AL Dot ArEiy
desimblaup 30:890hpsipng@- iobars)e ammatﬁmscépa@tw@mombgmdwxide
prodtP0r H0:0006CL s%%mpm 1 30953 Qo ERmNes Oy

conditions for performing Fischer-Tropsch type reactions are 30 well
remqyfgwi S A9BRE BFSHIPIFIRG &t cxpEniFoRiueesaFing PREmRT I emildly

alkaSYOHRARRISOIOEE 58 1BsVS FRAG8I AL B NAL 200 p o R imafority in the C5

to C100+ range. The reaction can be conducthd ina varlet of reactor
In the Fischér-Tropsch process, contacting a synthesis gas comp 1SINg a mixture of H,

and CO with a Fischer-Tropsch catalyst under suitable temperature and pressure reactive
conditions forms liquid and gaseous hydrocarbons. The Fischer-Tropsch reaction 1s fypically
conducted at temperatures of about 300-700°F (148-371°C), preferably about 400-5 50°F
{204-228"(3); pressures of about 10-600 psia, (0.7-41 bars), preferably about 30-‘300 psia, (2-
21 bars); and catalyst space velocities of about 100-10,000 cc/g/hr, preferably about 300-
3,000 cc/g/hr. Examples of conditions for performing Fischer-Tropsch type reactions are
well known to those of skill in the art.

The products of the Fischer-Tropsch synthesis process niay range from C; to Caoox
with a majority in the Cs to Cigo+ fange. The reaction can be conducted in a variety of reactor

types, such as fixed bed reactors containing one or more catalyst beds, slurry reactors,
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types, such as fixed bed reactors containing one or more catalyst beds,

slurry reactors, - 17 WO 2006/036684 PCT/US2005/033783 fluidized

bed reactors, or a combination of different type reactors. Such reaction
wiraeegswssand reactors are well known and documented inPihEtitesotwsa7s3

The slurry Fischer-Tropsch'process, which is preferred in the practice of

fluidi: HMSRIRBrUliZes SURGHIGE Deaiians MASRIransTa Lhataciersicsdees

the strongly 5 exothermic synthesis reaction and is able to produce
and jeaglaUeRFHIGH KowEat JesnttphiathnbispiiScarbons when using a

colyalf gatal st PR RIQEE SPhiISK1F8fr RAMPHRIPea e BY SR Of
. hydrogen and carbon monoxide is bubbled up as a third phase through a
v WTEh WSS AABA e TE TSI SE AR BESLR G dTR, FeREibon

exotisynthesisthesitatystttis patsedide o susperdettindyshighnicjaic leo mggsing
afSIOGAIBONRIOdELS GLihe, M0snfieRls reachionwhich e igyig under
P & feaction conditions. THe mole rafio of the ygroggrli)to the carbsn

comprishgxidexiag ofbadigerange rohvabonrdidets biduedubas isthitrphase
throx%ﬁ’ icallyr-WithiiRe fprges f A 8RoHOn L 19 3Byt @&2@%&&%@ Whesis

rom about 0.7 to about 2.5. A particularly preferred Fischer-Tropsch

catalyshdisper st ng KRR EEH 0o YTy A8 dEMBIRTNE REM PRI pteobe
syntiederenssofowaltpurpages dhidh e R issiieiohE0 PSR mesttalysESof the

contain a Group VIE trapsition metal on a metal .oxide support . The .
P e O RS T A R AP e s ore
typicaipledtiar thievescStifaibieabistAErtd popsch. tataly stsfembiprissroaeor0.7 to

abou0E€ ng'léﬁséﬂi%%g {g{f‘én%ﬁ%i&%bwmgﬁgc?;&%@gs%ﬁ%%rcr&glgg‘ﬁgﬁj5?QIso

FISChQI’- ropsc .yst comprises Ive amounts o one
complpiip iBcofREat R PFy, 1ferpRcZiorat pIrReecand La 20 on a suitable

INQroaniG-AUPREHLMAISIIRh AHEISIRRBLORE INCHCPMRERRIBASSLMAIE metal
refractory metal oxides. In general, the amount of cobalt present in the

oxidg SYRALE i< Be AR S EY £ 19 aiHB G0 i Bigiat Brosraise fhpactysipliine
moleB0IRPOsHONS Tind Bt akisis Tanalsent gosiaipsie oxils plemetas Blicho, Ru

©.as ThO2, La O3, MgQ, and TiO2, promaoters such as ZrO2, noble metals
and B ] O S T e A T Rl R S Lt i i
effecBiBeramtalstsoChobslFandng i naord R cSRitableFsuppoFhnatétials, iNGluae La
on 2 ARRGLSlICR. NAgRSTIAEN AR, TS DSSR RSiETeore

supports for cobalt containing catalysts” comprise titania. Useful catalysts
refragiQey thetRITEIdsFa i B ANEHNBNAMONAYRE SERAE BTpPLUISn sl Xibis between

abouft 1988, 86k WHiGR; hiriesided dadhe.liual abive hu siontiiniingyelaiva i
contaci:fll ti%!%/igto%%lee gyc?n%ters such as‘ ThO,, La,05, MgO, and TiO,, promoters such as ZrO,,
noble metals (Pt, Pd, Ru, Rh, Os, Ir), coinage metals (Cu, Ag, Au), and other transitidn
metals such as Fe, Mn, Ni, and Re. Suitable support materials include alumina, silica,
magnesia and titania or mixtures thereof. Preferred supports for cobalt containing catalysts
comprise titania. Useful catalysts and their preparation are known and illustrated in U.S.
Patent No. 4,568,663, which is intended to be illustrative but non-limiting relative to catalyst
selection. ,

Certain catalysts are known to provide' chain growth probabilities that are relatively
low to moderate, and the reaction products include a relatively high proportion of low

molecular (C,.3) weight olefins and a relatively low proportion of high molecular weight

(Cso+) waxes. Certain other catalysts are known to provide relatively high chain growth
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30 Certain catalysts are known to provide chain growth probabilities that
are relatively low to moderate, and the reaction products include a
relatively high proportion of low molecular (C2-e) weight olefins and a
welatealseésiv proportion of high molecular weight (C30+) wakag/ i 783
other catalysts are known to provide relatively high chain growth -1$ WO

probgﬁ%ﬁ/ég‘?’mg QJ&%%%Q&@Qgﬁ%ﬁ?ﬁe%?@%ﬁf%v@@%%f&@@pw molecular

roducts include a relatively low proportion of [ow molecular (

C2
(Coanerjabistie é%%?&%ﬁél?jﬁigﬂoﬁﬂiﬁmﬁﬁl@%%?é&ﬂé%ﬁé&Wm&

SucH €3 wanasel Kushv casalstsoarriwel hoawaro those @bkl dbtihedend/or
and can be readily obtained and/or prepared. 5 The product from a

preP?ﬁ%%her-Tropsch process contains predominantly paraffins. The products
frorhFisckec: fropschisdactiDngsgkperadly inchade artdbtreadiiopaprfitsctThe

nda w eaction product. The li [ ' . '
prod g o RS AR Sl el SRAHRE PHOGH o e na

wax ggstioi pradestthidhedieinigens aiseastfliels fhel apgeRpatensacisug 2urludes
hydx@a%nwggiﬁ?ﬁﬁ%ﬁﬁin&&m@w U 1. APouEGBRUEReMNRAY dRaatiemi),

product (i.e., the wax fraction) includes hydrocarbons boiling above about
1&1‘%@@%.&,—%&% Y4 CAFEARENG AR Palafiosy, ?a?gégeimﬁé e
prodi@N@es. WHE WBCreRsifg eentsyaostenCifiiBotbdhe dighi kachgag.,
roduct and the waxy prodyct are substantially paraffinic..The wax
AR e A e R
dowane ©ften 15 greater than 80 weight % normal paraffins. The light reaction
or t commyi e v ) S : _
R SRS A B A S oh AR . e
waxgomnghsezarcmliE s aBrsoow sigHevdaand srenhigrermaceHaiE s and Ritfs.
greatbiSHRC RN JRAGIQRRISHE e Thewre-daHam - daat isdraneReBed ffinic
according to the present invention as wax particles, and it is the &L%qt " )
ProqueAE ol ArogRICCARAPERRIHET Rt RN2h HEGHE e i HFatfe: the ieht
reacti@nNsRATE3DIg pPraaitishsd Renight sesctianghrodusidcanbai pisaddodrdyide a

olei{gwﬁﬁ/drocarbonaceous llchwd alc?hol, or mlxtgre tl'%ere f. In addition, water

. : , ¢
itdble RS VRS AL e Tanshoriniey S RPN eved e

the fresentheveisciers Trapsehigerecassit W dielighprowticnd roduint ghgiean be used to
pm\]l;é%c‘t gk &&Pé@&@{&ﬁ?&ﬁ—r@ﬁ igpificant by-product and cooling water is
' in

use 5 the Fischer-Tropsch process, both of which can be sources.for

 wafBresighiradoenBedtheantParised tapeviioa ot PraTerar o TR d it
alco%@,@mﬁ?f@gb‘%é&&@eﬂ ladevideaaNapRIAAR use as the liquid in the

transportable product can be derived from the Fischer-Tropsch process. Water is produced
during the Fischer-Tropsch process és a significant by-product and cooling water is used
the Fischer-Tropsch process, both of which can be sources for water suitable for use in the
transportable product. Preferably, the light reaction product is used to provide a naphtha to
be utilized as the liquid of the transportable product according to the present inventioh. To
provide a liquid suitable for use in the transportable product, it may be nebessary to upgrade
the Fischer-Tropsch light product by processes well-known to those of skill in the art. These
processes for providing an acceptable liquid suitable for use in the transportable product
include dehydration, decarboxylé.tion, adsorption, hydrotreating, hydrocracking, and

combinations thereof.
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be utilized as the liquid of the transportable product according to the
present invention. To provide a liquid suitable for use in the transportable
product, it may be necessary to upgrade the Fischer-Tropsch light
waradesetdogsprocesses well-known to those of skill in the art. FOE88805/033783
processes for providing an acceptable liquid suitable for use in the

trag%@?g&‘r%lcea%:cgn HS&uH‘ﬁ%&qi‘i’& dehvdiation dsqarkRelaiReasARiiaRscher-

hydrotreating, rocracking, and combinations thereof. 19 WO

Tro[2006/08665 8 PET/05260B/633 i Nt FaroRaPYBTEERb O IGABEARE"
and S8(vad it ightprdvsis githenhischaipbianshpiasassBeway s

example, while naphtha canbe purchased on the open market and.can
Preferghig 4P 3Fard L BB BSr AR R BB dSC BT FRRIGFRK
stanﬂibﬁfdﬁQit it isrepsefacablentp tsevadightibldriadsitbine-Fisphel-Tgbpsahiucts, such as
roduct. From an economic 5 standpoint, it is preferable.t ip the wax
con%&ﬁ?gf%grﬁ{ ’ﬁg%%él?’-‘far%ﬁrsé aﬂ%?%fc?ﬁ%%@ ,Oléuogk?]é}é{uégsn gﬁ%%'tes and
najihdhaserdibet thénomdiar Fdibafiolperhmirtines fisareoflyHowerepx hgiates

in th?grocgf Q;&%@%%%%&P&&HCB r%%%l?moﬁo @%,Q%i&%ﬂﬂ?ﬁniﬂm the
~the form of alcohols and acids, which can result in corrosion. Thus, it is
lighirhpdeesbendti e GIHPRYHRSeAVBIIN MRUAL FOTRIBSE HFpPERRREridgsg than
1.5 ﬁQgrfﬁ@}E ,iiléﬁl@ﬁitlﬁr@ %g@%@ﬁﬁ@}iﬁgﬁtﬂhﬁm$% R O/ K Qiféhoandometicing acid

preferably less than 0,5 m lg. Methods for reducing acid number ..
e A TR ORISR 1 Ay BT St PSR T S ST A Sh e
and 2@8dieSon AN RESORUMBroxsiey B Ftat e ronygehayeRtahdiorembyed

by dehydration and decarboxylatjon, there i id number of. .
e PR e B Aubs BPn (e AR e Olo
lesslésm tham@ Boiy K @bikgatls Eeethaat@sdegiféeritom a Fischer-Tropsch

proﬁﬁé«%@{@? &%@Q%ﬂ%%l&%@gﬂm Rk IRewatendar W&Qiéfoﬂb@rdingly?

Fischer-Tropsch process, it is important to treat the water to increase its
for (e Y gréatsiethBAN aRaprerErIThQroshs thah BRI WSS BORSBRN°
incidl Naphthasdetyeddrom petealess)y witaithenkiseher-Tropsch naphthas

to form blended naphthas that have an agid number of less than 1.5 mg )
ORI 50 AP IOSRIAHF o5 HE K OP B D € iy Rocaio P
naph¥kol gatrobhyidsactathins chablended saphtiasto féde teathe aoig KOH/g,

pm{‘g‘%@gﬁé&g@gﬁ r%?g%%g%“; as P&Rﬁg#ggﬁq QFHgean prafstallsuch

an erab\ly, t ydrocarbonaceous liquid has a
blemisfunaphiitentootS1G0sprvid npretier b SHERishREbiSen & -thigpse sgh Pt 8
andg;fpe‘?é%&i%%#}@;&etﬂ% sulfurieaptents:df-ths IS REDOABERAIDHOHIAREHE a

ends of Fischer-Tropsch liquids : .
sulfur content of <100 ppmw, preferably <10 ppmw. Fischer-Tropsch light products have

low sulfur contents. If the hydrocarbonaceous liquids are blends of Fischer-Tropsch liquids
and petroleum derived liquids, hydrotreating or hydrocracking can also be used to reduce the
sulfur content of the blended liquids. |

If the liquid of the transportable product is an alcohol, alcohols can be derived from
the products of the Fischer-Tropsch process. Alcohols can be derived from the products of
the Fischer-Tropsch process by Fechniques well known to those of skill in the art. -
Furthermore, the liquid of the transportable product may be a mixture of the above liquids, all
of which are derived from the Fischer-Tropsch process. Using one or more liquids derived
from the Fischer-Tropsch process to fransport the wax also produced from the Fischer- '

Tropsch process, provides great efficiencies. A liquid from an outside source does not need
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25 and petroleum derived liquids, hydrotreating or hydrocracking can also
be used to reduce the sulfur content of the blended liquids. If the liquid of
the transportable product is an alcohol, alcohols can be derived from the
wsadurtsse$4he Fischer-Tropsch process. Alcohols can be dedvadsinoss3783
the products of the Fischer-Tropsch process by techniques well known to
those of skill in the art. 30 Ful jquid of
o b B B B e gt
prodffeimath érSispdreed Teopdetelonsedasatiosifrpspiadsrsahls iRfdsteetiyarele

shipfhe theGi8aBR phIRRSCh Arase SR initrans RAItEAs UNA L Al RIFIUERE fEaM
the Fischer- Tropsch process,lgf)grgwdes great efficiencies. A liquid from an

NIragGRsTABIaBiNE 6 AHRIALT Hdeth Bh WS B eIBBRE P C T/US2005/033783
to lyeHeronglht totthairpmaaiedocation tRctranspaththeproanand metaofiba@ighly
Fischer-Tropsch products are transported.to a developed location to

cor e ST SR SR A TR A B BT T e

liquidndaljopisd bamthwﬁramdwrﬁs?@fecdmm@m&m@wcmﬁse Hisr:tijge_h“ mméipﬁngess,

the SRTRRNNES ARG.SLILL £80BIRING GRTIRAHAMS: T X{Ren RIS I IORIANIY

used to form the transportable product, it must not be highly corrosive
relatghdasifisaévmand hedreriqsrrong Rpsraienans, Greferabmgrd StERtHagiBYs. In

addilibg, HaWidimnayralsn LaWAIRE BIMhR friseRedHRP IO INECRESSrdPsHASrocess.
Fischer-Tropsch process, the water may be produced as a by;g}%%guct 0 from

Accarditglehbts S AP Rs dES P AT B AR s ST RS AT ARG 4o Ve
the NYRFORIPERRSIGroparationsof adzasster hityiss tErbh). fa¢dity. derited from the

. addition, the water ¢ me from the cooling, water needed for the .
Fisc B BP RTRA ) B RO PR e eat ft i
corrpsioaiy ﬁﬁBMﬁeﬁmh@watwm the wetdvedifaeasthis Wéff@rgmmrddmt‘é and
prefl]%‘gm Ty %%% wateq,Q rm%t@‘ll'é&ﬂrgeq}gz{@:(afto%ﬁﬁngﬁ@ J&Q{?ﬂ ef&ﬁ:ptﬁble level

Ischer-Trop products is highly acidic and contains alcohols, whic

by nemeresUirdRredresiorel TmeE tstriseaRt ki tHeatthant atelors e fiaddT
appliS:Rbhioaeiaotan A arwd b preteimbly gieates ther 65 Theavederosan! Al,

be treated to increase its pH to an%icce table level by numerous:
and (O A0 el RROGTHCEE 5 SE S BRTF M the art, and as described in'
P Clicag@pliepdl ansdl @10 3 L6 BdcAfp VYO Bid k0 6 Bdibebils YO LOFEH6AET!
1002%[& gyt%eosymlg 91%85 g’s’?ﬁ!ﬁ o?ﬂgelbé( qn()%(e]ég?:%sét‘a?néaélé %Qéj \xrl%%@r%@i%?e% %h%/q)sa derived
erein. ivioreover, a natural gas or coa ‘asset for producing synthesis gas
fronisagftereso fd;oROctivaterhtictiegsant sighashadroflafieds. rpdhetsd.e., a Fischer-
Trol3SHAREES IR MANPBITIEIRS Maysheiderved, ram.apiRGess forsenveding
synthesis das into higher hydrocarbon products (i.e., a Fischer- i '
derived from the process for converting synthesis gas into higher hydrocarbon products, a
liquid derived from the oil field, or mixtures thereof with these wax particles can provide
similar efficiencies. | '
Alcohols, such as methanol, to be used in the transportable product can be purchased
on the open market or produced from syngas by processes well known to those of skill in the
art. When methanol is produced from syngas by a methanol synthesis process, it is preferred
to use a portion of that syngas in a Fischer-Tropsch process to products including waxes as
well. However, methanol cannot be shipped in conventional crude tankers because of its low
flash point and thus, must be shipped in large chemical-grade tankers equipped for low flash
materials. Water may be added to methanol in order to decrease the vapor pressure. As

water is added to methanol, the density of the solution will increase. If there is a high content
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Tropsch process), from the oil field (i.e., slack wax), or mixtures thereof.
Using a liquid derived from the process for converting synthesis gas into
higher hydrocarbon products, a liquid derived from the oil field, or
wiixteessekhereof with these wax particles can provide 25 sirAflayUS2005/033783
efficiencies. Alcohols, such as methanol, to be used in the transportable

of wagé%’gn“&}e%&ﬁ%o‘f%%&?i%tﬁﬂ, e QRERMAKeLAR Wg}’ﬁ%ﬁ%ﬁy%ade,

y processes well known to those of skill in the art. When methanol is
as thpfgutiteef thsrmeipagak i sABTRNBRENSERals T hsedls drnglprefdireli®to

partiéi§§|. %“P&é@&@,%éﬁﬁhgm&@&” Halatl%@ﬂ%fe}fmp&f}mr@@@&b &%}madgmnethanoi.
including waxes as 30 well, However, methanol cannaqt [ in: '
o EABREEr B AAREAS BER B0b O ROR B FRAAdE oS SRR
5 and thewshigped io laipecchie nicedrgiade dadkesskecippeditdrttawtitashpor pressure
nd t{neﬁterialts. Wc?%ﬁré ma at%gnaqgtoled to methanol in order to decrease the
4 vaasp(?rmr?reS Stire. AS water 1S added to methanol, the density of the solution

will increase. If there is a high content -21 WO 2006/036684

stabT R /M 20OPRAR33 330 RIPYEIRLIN the methanol-water _solution, allowances
ax particles must be made, as the density of the ‘ .
MEtene I%@f SWIEioALHey 1BBSHREAR RFedYthacariiRg Bl Treget nvention

10 is thPastiglepmihprsiomsneifanckwaiarsolutionsspsaiccaddweontingieatericles
than 90% methang]. When na%ghtt%a is tlFe tr rﬁportable Iig#id cohols
a

5.4 BB TR AP e SO e Blanc EPRO i edn =

perfoemiRuentionabcrude tankers, provided that the vapor pressure and flash
point.specifications are met. Stabelity of Traj rtahle. t
T B B R b femveen 10
p_ﬁweﬁﬁ W&Pﬁ%rﬁ 01@cighte b@atg'mma@i@@m%n@@ésmﬁéqm@wamw liquid
15 high,ye Q%%ﬂé%ék FhwarsRattiggs: SR B25gshpand emallekeight,

the test for the stability of the transportable product is performed as
foﬂ%ﬁﬁ%%%@vax particles, in an amount equal to that which will be

2trapsReried rheiveenid @rand:8erweightde: S0°weighityh lefieg thtypisiakl
concentration, in the transportation liquid 15 in an 8 dram Pyrex vial

oBTRREHYFE BT &L EhA#ES 25 mm OD x 95 mm height, Catalog No
303-aB))th2. sSisiingothdd tansportziteproductdardingge K bie 203l ovhioh
refiects e DRlsah SRR, UL Y AIOR0 S RALRINR of the
20 stabili i/ngﬁ'[)ﬁelfara%nsp%rta%’le ro ucqt, accogfgi%g to Tableélt below, by - :
vial.
Satisfactory (passing) stability is obtained when the wax particles drop immediately to the
bottom or when the majority of the wax particles drop to the bottom with less than five light
taps where the light taps are generated by dropping the inverted vial from a height of 3 cm;
25

Table II

[ Rating | Description

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

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

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

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

(L% BUANE RUS R § W 3 )

Most of the wax particles drop to the bottom after 2-5 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 taps or drop to the bottom as an intact mass.
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20 inverting the vial and observing whether the wax particles drop to the

bottom of the vial. Satisfactory (passing) stability is obtained when the

wax particles drop immediately to the bottom or when the majority of the
woaxoeasickas drop to the bottom with less than five light tapstmitepectiEs37s3

light taps are generated by dropping the inverted vial from a height of 3

Cio 2B T2l 4.1 sRARPRSHBHAIR LA HHD R WA BRI USSR diameter to the

immediately to the bottom as free- -flowing individual wax particles. 2 Most
averagetaX PARIG I BideY ¢ Op FoTtHessbitarPAR il - Hoose dhaxepefi i ysed,
such @B BMAS of thewdmpanticlesmsheptiimeediately vathabekamais greater than

partially dispersed clump. 4 Most of the wax particles drop to the bottom

as a partially dispersed clump after 1 to . 5 Most of the wax particles drop

to The bmmmmtﬁﬂer;;?e&utﬁpz;casrﬂiag&bahdmgehmdhn’hdstmlt%xxmmelﬁ&ﬂn@s a

rt| I Gy drop to the

StablEgttrgrln %%V ter n§§|§I§sm(l)r odr?%%ahe g)%ﬁ\c{)%r? a%%%?ﬁxtsasgg ?n:%s -22 WO

2006/036684 PCT/US2003/033783 For 3.4-2.4 mm (6-8 mesh) wax
For haidioles: ﬁaﬁ{aygmlaﬁmhmmmmaato the average wax particle

Size was 7. For larger wax particles, larger ?égss vessels should be used,.

suCheHHAK PR el e einhta YRR e AR s RePthis s BPRymliee pattiereany
methSkZErﬂ@xﬂfe@fﬁé thamdudng, tf&%&&[mwobm@u@&ia@}@l@fﬂmtﬁﬁ REES@Atof

ent on gxh blta asslng;(;l f.tab |t3/r tln%]when m dasgred cribed Lf

air, Cﬁ%#&% St BB B Weeks® Eoimidas 3R PATSEs ah es of guipinent for
formihgashdryaly ¢hP roguptiibieswexdesrtibkelsioPtiney pr@hemmlﬁmgmnem ay be
Hand¥s c&ugeg(fﬁ%g molten wax by any 10 method known in the art, including,

for example, cooling hot droplets of wax in a column of air, cooling hot

dropreBasivrnCHn Balipumc feaTing 1o HembRk Eyameve@g@é@mipﬁbemo 25-
2" thfOF. T5PARGLAYASHY ‘f&QﬁE‘%‘vﬂa& RRVIGIES AR ABSINEIIN BEMhe GHEMIES.
0

Engineers’ Handbo 4th edition. Wax particles can be formed castlnlg
or

The ‘ﬁ’r%li’é"ﬁ‘ faie ﬁhﬁ%‘é\ﬁ‘r‘?@ %‘Hé%‘totéhé%&you%o 1arollipgan fniarda fyraviol
maul&RHBiy dixeewvaxs bmaybe: Rptbnathn g etResy Spsayiagmitbaaiee teiges
may BEak wad fo%heex%é‘ele&e IS them SULinto snapes by Wse of & r%é'?r%gﬁ‘e%%'é‘r
Y 0 a ravioli or ma asc en cu er %S wax par? ﬁes W rough edges are
dowmotippefeprechbByauteghewddeshape the wax particles into spheres. The wax

particles are then further cooled. Alternatively, molien wax may be cast into long tubes by

extrusion and cut into smaller cylinders either with a rotating cutting wire or by simply
beﬁding over a curve. The smaller cylinders may be further shaped into spherical wax
ﬁarticles. Spheroidizing is another method of making wax particleé. |

Prilling to§vers and spray driers may be used to form wax particles by dropping
molten wax through a cold gas. Prilling towers are preferred due to the tendency of spray
driers to form wax buildup on the walls. As the formed wax particles fall, they at least |
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 transportable product is also important. Such designs, and
méthods for determining appropriate designs, would be within the knowledge of one skilled
in the art. Sufficient cold gas should be used to cool the wax particles as the fall, b}lt ’not 1)

much as to cause turbulence which can result in wax particle fusion or breakup. The
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may break, and form excessively small wax particles, the cut wax particles
may be rolled down a slope, optionally with grooves, to shape the wax
particles into spheres. The wax 20 particles are then further cooled.

WAltaneatieesly, molten wax may be cast into long tubes by eXfiIsIEna33783
cut into smaller cylinders either with a rotating cutting wire or by simply

dianREGHRG PYELE SHE DR SIRANEE RylipdersmayReiurthershapediaie w

spherical wax™ particles. Spheroidizing is another method of making wax

formydrapipss trafiliayg thadsedrahel &g WABFs may be used to form wax

Damﬁ!ﬁi;ﬁebﬁngﬂmd \ gohr%wm E@ﬂi&l’@h;(iméq&t@grﬁoﬁ@ld\xf@ﬁ‘sth?dﬂgﬁbg lliclj)ﬂﬁ[SWater

are preferred due to the tendency of spray driers to form wax buildup on .
may e R NSO SR R g A RS RE BATEAR Soreaye
acid apgi@arndecpitéated. inThdiauidetvatprafe eately i ©ervetasmthfallggidifotled

the transportable product. Design o Vi i f
vess g R BRI RO T T RS, [ oL 15 RAEiER A e
bottemporant. tBusgesigranameSd misthpuisirse deteertieling thpprelpnateoint of
the WESIGRSMRIgIGPeithinhe knawledas ahonsskited Thathg Aty RUffiRieR the

cold gas should be used to cool the wax particles as the fall, but not so

top qfther sesebshauise i SaRFEHINicH e AeBiFhriRRRIT SRS RAPIGF liquid

(e.g.bvRAKYDhINEre 3oLl 2R0RPB668HiEcldl I200010337 83 othanetanandrom
spacing.of the noz7BIes a(?(tj the tedeleratU{edqf the wax are Iso gmportant
an Ay SR APOPIL P That HEVE IREYESiFee C2e and Shidie “RASthar method to
forfhevanppotictes ot pas shmwitert vaw thye ugh leeliguicl sd/biempneyibe
. Use ith r j - .
stuidlSSH I P RRLIO IR SLTIPRRAR BB ERA AL RAR DA URAISHIR, of

reduce’its 5 aci t being preferred. The molten wax Is injected into
the iheclontonlef apfidhedemerrajasssiftitotah nfdemnlisibe Aedi fHeienidgpths.
prefelsplety ihat:floal wpwatkd e terperaiiie ahihg Jetiahzenr Walemoves

vessel is maintained at a temperature above that of the melting point of

dowpyeaigalk 2Asathsihingetieiihsian rhr e oot g S fitialras X Fh B Ratem
of theseestowanddbeoitep et ibed esselsiwaull; bergicootesddigitidgdsdhether

prodgxr: ap %rec}rsn I:cllfxsee a%‘nscép%?i&?o%rgg{%%%z lt?er Lllls%glgio %:%o(let}% h\é\{avtve{ trtc]e m%g gr%l?kge
“~and form wax particles. Cold nitrogen or other products from an air-
bottgepdthtionssriitcdprbe dsadd o providedhe ogpie thidoide ety voetdd Thater.

p_ortiIH%fI'EﬂQ&B%@Eb%c?&?%%ﬁto%é%sg’él%%tva%%z?%??r[bf?eed&%%ﬁ@ Rfsasa

appropriate sluices, pumps, or screens. Important design parameters

shiich g e BraieTated ¥y Bpjtelry dhaveretislenans bs axgriater spill out of
the ViRWEratHEeR ohithe Mtang thatiowid: abdifirtantdenrtisy dorPreferably,

cold water is added to the top of the vessel, and as part of the cold water
Procisneds needed. If the water content needs to be reduced, or 1f the wax particles are to
be transported in a different liquid, the wax particles and water can be passed over a simple
screen wheré the water can be removed and recycled to the vessel. The wax particles can be
allowed to dry by contacting with air, and can then be added to the liquid used in the
transport. Optionally, nitrogen from an air separation unit can be used to dry or cool the wax
particles rather than air. Nitrogen from this source is ideal for drying as it has very low
humidity and does not support combustion.

A limiting factor in the preparation of the wax particles can be the time for the

particles to cool to a temperature at which they can be blended to form the transportable

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

low thermal conductivity and the heat of fusion can be significant, it can take considerable

-4 -



10

15

20

25

30

downward, it adsorbs the heat of fusion of the wax particles. The hot water
exits the bottom of the vessel, and is cooled, recycled, and optionally
purified. Cold nitrogen or other products from the air separation unit can
Wiz u8@aBé68e00l the hot water removed from the bottom oftheCressmbanss7s3
provide cold water for recycling to the top of the vessel. The 20 portion of

time %?tweawafxag%?&e@m%sepx%gbf@o\s%i%%&%%ﬁﬁs ek f@gaf%%vg@g@ﬁgmem

~acts as a Sluice to remove the formed wax particles. The wax particles
sizesgng bheh sRpnlRest sPillsBerbhaIselBssuld Hette SiGERPISEH Y6 HifsdFt
partith WEY RAIRIRS FOMRIRESINALE P SIRANNEN® rpﬁﬁﬁ?mi@ﬁ@@gwﬁm@y

water content needs to be reduced, or if the wax particles are to be -

formed, srapFetPIPATHfEY e AP figRIC RS WAR [Fa it e Shar d e Bep 48Ry
0.01-Q%es &f shingile 35thelegRWherpatielwateschndel remavashaneireTeled to
diam(S: VE255k The wax partiles can be.allowed. (o drvby, contadting with ai.

MG AN heh' Béadded ’t%rfhgahqﬁi tsed in the transporﬁ 8pﬁon Iily,
clothnifrofyemifre theaniainse faramdrrunixcandedsed tenhgransodioteiwaelting
poinfRIFilESHRINE HRRH. Al NILRAERHEAR this SOHISEIS e IOLENING a3fthear

has very low humidity and does not support combdustion. 30'A limiting =
and tmlﬁmwexm%ﬁpaﬁoﬁf@ftﬂwwas@rﬁaﬁﬁ)tﬁ@%ﬁrﬁéh%%h?é%ﬂmed within
5°C, pRdtickes, e eaalteadrmprEadig phwhich-heyr eanhatiendad so derwathery

. transportable product, withqut the liquid partially dissolving the wax

maingupiRgdee SHREHNK ALY PRSI I SRR A EEREBRINGG) St Hsat
moltef fusicocandeisiifitisaric iralietake: gansitiaradb et 24e MV Q 2Q06MBHEED

PCT/1JS2005/033783. time far, the wax.particles to cool. Thus, coolin
e Y B R A ol e
throughdhelsthiéacoofify fangereadticls. abedphsentsdhsterthie Wasnipa thieflesxitiesy bés

diffi {am%zmm Sixiue of-malten NaxaothJQ.angh80 weighi% Pﬁ’?‘e‘flé?b‘%}ftl%ey

ormed smaller wax particles. The size of the smaller wax particles shoul
can bR A ABRRIELIOTIEISENS Wtk G FRogFiHEd Ay BRAFAX DI ARR VROl s anelting
poinfOARErhaneh i anspertadwines e« idnelak §igam AR AVIRIS FHasd wax

. preferably determined as descriped herein using a sieve cloth, |n formjng -
par i S RAYES 0 RIS BT B B B0 R

molt@ointandl thre s ol ko sy the particte svilt deat the kitordd penpaixing, the wax
paticl i t t will cool. The temperature of the
R O e AR AL O W, o

exampieférapelistiairetisiahenmtin g peint Bithdabes 0By thaadnfaiming e

casil JRRErAe REINL @H&Hé? REALIDAE A the meling Raist Pithe Wakeiigibie

- molten wax does not solidify and the smaller wax Particles do not melt.
prodysh Jd foi et R iyax particles are a softer wax, the small

effectively coated with the molten wax (a “harder” wax) to form larger wax particles. These

er wax particles are

larger wax particles will resist dissolution in the liquid of the transportable product. ‘
Examples of softer wax include petroleum slack waxes, waxy petroleum crudes, ffaétiéns
distilled from petroleum slack waxes and waxy petroleum crudes, and mixturesfhereof.
Examples of harder wax include Fischer-Tropsch derived waxes.

The smaller wax particles can be formed by any suitable method, as described above.
In addition, other methods, that are not acceptable for forming the wax particles to be
transported in the transportable product, can be used to form the smaller wax particles. These
additional methods include methods such as spray drying, flash drying, or crushing, grinding

and sieving larger pieces of wax. Furthermore, the smaller wax particles can be formed by
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large particles, the mixture of preformed wax particles has less heat of
fusion to transfer through the surface of the large particle, thus it cools
faster. In forming the mixture, it is 15 difficult to heat the preformed

wgartigleds684near the melting point of the wax; therefore, they(JanspRYKe§383
at a cooler temperature while the molten wax is heated to just above its

cooh@qﬁma)p% d)Agée{enﬁ)%pzﬁgrQQ%t%k@ﬂt%ﬁ%?&@ﬁy%% fmeliagaaint,

the preformed wax particles are mixed into the maolten wax. Upon mixin

TheserpeihadsiarmcresipifsHieasmall iehmBreAATIRIEN AF SoiranspPiie fraduct

howeTiXtiHENh R alihe dasieddeppBratbres2ts Thessmaden wap@.nmﬁ@snen be
do not need to be thej Og material as.the m Iten >e‘§ For ?ie tpt .
eform

used g {aipafag e SUPBRBELIEHRES VEBIRIFARISS BT, RS Py S
smalleﬁﬁﬂiyc phrihathaset greatdr iendenoyttoeckssolvinan ithie Kposddal benssay in

sphe gltaSQk1 iportaiple W%rodu E‘ieh;,w %mgglgg(yvax particles are a softer wax,
PRCHRE dhaller wax particles are e ectlv ely coated with the molten wax (a

"h Hrtherfowaad) qo foreasiafeferroducipa el aexy Resic 125 akgdraiepeediepdiices
an exRillsresish gissghiianindhaliauidyof thsstransparipbieproduahcfsampissble,

of softer wax include petroleum slack waxes, waxy petroleum crudes,

the fifesshondd BRSIRIRRY b PrfiBFe GAR BEFaRYEERY S0 \RRYg PRk BYM e Perations
done GhElessr Anchisplores theredict Emmaigzs(ﬂfdmd Qfawia}@tn chuel@ecovered fines

Fischer-Tropsch derived waxes. The IIer wax esc
con S LB AEAPSE e BESEARA T UL S0 1R QA Bl e 5 ha

stablmﬂfﬂmdaaﬂhap@mlmtcambemabmtbwﬁrmntr@fm Wmopamtcles to be
”%%PUC ﬁsh%iﬁgg}gglgﬁ E@Pk&m Yeh &%Q%y&l%%mgmm@s@ﬁ@m

wax pa tlonal ods include methods such as spray

PeHYoﬁfﬁh@WF@éﬁ’éﬁ%?@S oﬂéfﬂdémkg"f gﬁ%ﬁ’fg and sieving larger pieces of

wWepp R LS o iR RMAlL Iy B RBEHGIRS GRfRa dinaEeRH AP MY drtable
2006/036684 PCT/US2005/033783 cooling the wax to dry ice

?mdltétrﬁﬁ@mf@sgaﬁ%%wgﬁ&érﬁ'@ﬁfé fadd ﬁﬁrﬁ%‘f‘ﬁ*@*ﬁaﬁm’waﬁ%% preferably
25 torp@thags: MFWaﬁ@ﬁtﬁkﬁswﬁosme&amb@W@@paﬁH@ﬁs%Mbe ;ié&iﬂikﬁp@riab)lafen

uct r, th thods for cles ac able for use.a
mores%eg ap ng par %”36‘%‘ PHE S § in %‘oﬁrvrﬁ?ﬁ ?ﬁep i/%%?(l%ﬁt?cefgg of ?h ©
11quuiraﬁ$pmm\hierpmdpmdmtédohummpmélshard@&fmmmaﬂenmxapﬁdwlﬁsimg
upon'ﬁo@p{h%rw iﬁa@pgég Q@%%%ﬁe%'% m&%&@%%p&ﬂhﬂ{ BRAMI of those i in

spherical, as the smaller wax particles will be coated. If the formation

the 2y GRREY R P%&@ch@th%f@}w%%&m&lb%% pieheraporaeb Bt aahthus,

a sep%@aéb/?o%a@m% At e matriialithabwilramas Hedtasspestable product
to be unstable e fines should be removed. The fines can be removed

by conventional sieving operations
Transportation

The transportable product may be transported by any suitable means including, for
example, via ship, pipeline, railroad car, or truck. For safe operation and ease of unloading,
the liquid of the transportable product should have a flash point of greater than or équal to
60°C and a true vapor pressure at 20°C of less than or equal to 14.7 psia, preferably less than
or equal to 11 psia, more preferably less than or equal to 9 psia. |

Transportable products comprising wax particles in naphtha or water can be shipped
in conventional crude takers with minor modifications. However for safe operation and ease
of unloading, the naphtha must have a flash point of greater than or equal to 60°C and a trﬁe'

vapor pressure at 20°C of less than or equal to 14.7 psia, preferably less than or equal to 11
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10 done on either the transportable product or the dry solid wax particles.

The recovered fines can be melted and processed again. It is preferable

to minimize the formation of fines so that stable transportable products
waambeopsegared without a fines removal step. Examples of HETR5adpHriasns3

for forming and drying of the particles is described in Perry's Chemical

psia,%vgrwé?r%%é;ﬂm@m&n%JLMIi%@ ARG W Rarticles aqadded fost

transportation liquid to provide the transportable product comprising 90 to
KOy sudigrafertibuirsaian® 1ers K REIght Al ohoissanibiedcpiedapip fre paniha as

a ligBR weight X wanantsiemcmaresprgiel abbore:He SR welabt a@provided
particles, and even more preferably 30 to 80 weight % wax particles. The

thesqspecHisHiinns #alrte added to the liquid of the transportable product by
anysiditatlenethatastietinedhpdalmasey ary TepshgingP 28 wuposphdtictten,
i paricles e formed, These methads arg.uel wibin the siilof fogse
and $hohe BRCTRE WaAX particles may be formed in the liquid of the Y
spectfaatpoftablatprovibet didthasH & Sepraiatebdyep&dr adding the wax
parficles 10 Jhe dIgHid ek Aok RAEe AU e g t};gﬁgs:ipﬁ&ﬁy 22 k€ onventional

transportable product may be transported by any suitable means |
crudp @Rt anobe esetnplReTES S HRLRIEC (ANFSEPREFD sy fRLLR At ligands must
be ugeration and ease of unloading, the liquid of the transportable product

should have a flash paint of greater than or equal to 6QC and a true vapor
 predE Ll SR BRSO PEY ISP 1572 405 %?é%ﬁr&%fé%’l%@éh an or
temregatatdofl thepsiaspunnblpretenabbntbestbadinyad s iminp @tpsize 8Qintain the |

~__Transportable prod comprising wax patticles i t r > can. '
e R e B ARAT A B MR o
Whepd thedigaridos safsiperzaivneans lsped fof erdoatimgpiieaniphunaaigtto

maillAYGiR t@ﬁ%@ﬂ%ﬁ SERRAIGH NRRALLAHAHY 80 AN AL 04D 0en for short

pressure at 20C of less than or equal to 14.7 psia, preferably less than or
periqdis o 153 IPLErT PODBAIERIRCHL SPa 1HIemBerigda oh e
trandkRiEsaYOSS haRiareMdalio ShRSitdaninanacidaumnbeif 165 Hafribby
i AL S PSR o i 0. K OHg AL Ca e
ﬁquiﬁhmbyzﬁinaaﬁmmeiqmalﬁ Qi Gatankg@qmn/h_fehb »ﬁ'mgospbt;iﬁxraﬁmssa.re :
o UL SRR S DS S T 0 o
to S@iseesifitsacidbed/ibarsoibls At Mmprrikelthepthefiranendtioe Wit sigatfieantly.
Acc&l@ﬁ?g@,%?’eébgf%{@@mye?a@é-is maintained such that it varies by less than 20°C
and more preferably, such that it varieé by less than 10°C. ' ‘ ‘

Although not as likely to dissolve in alcohol, water, or mixtures thereof, the wax
particles can dissolve into heated alcohol, water, or alcohol/water mixtures. Accordingly, =
when the liquid comprises > 50 weight % alcohol, =50 weight % water, and an alcohol/water
mixture, it is important to maintain the transportable product at a temperature that does not
exceed 65°C and preferably does not exceed 50°C. While maintaining the temperature to less
than or equal to 65°C as deséﬁbed above, it is also important that the temperature not vary
significantly. Accordingly, preferably the temperature is maintained such that it varies by p
less than 20°C and more preferably, such that it varies by less than 10°C. |

Ships used to transport the transportable product of the present invention may require

some minor adaptations. For example, wax particles may remain on the bottom of the vessel
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Water-alcohols mixtures can also be used. If the flash point is > 60C,
conventional crude tankers can be used; otherwise chemical grade
tankers suitable for volatile liquids must 10 be used. Because dissolution
wah e maexsparticles into the liquid is a function of the temperaturswbihgs7s3
transportable product and of the liquid, it is important to maintain the

onceg%@i &%@t%a&fegr%&a%(ﬁégﬁ%% 'sue{féﬂ&&ws%%%%gmw@%@an be

ring transportation. When the liquid is a hydrocarbonaceous liquid, for
remassedrpplearsplating lideidripeidingtdor sxsameaii thetrarnnsehtishé kviduct
prodiR @ (eMpeiatire thalHQea ARt LAceaRORdr QUARHRE &R RRIAESIOs diesel

time. Preferably for hydrocarbonaeeous liquids, the temperature of thF
fuel tpa Mt ABREFrORUCK S S N SDRKE R LS BRI FRUIRY
contRGFRIPraEaFRIAlYCtSuEh dhidkit deegenosexaecthdeidole agecigspdvicd mkferably,
. lime, Even more preferably when the. liguid is a hydrocarbonaccou
Fisel R PR LA TS (AT Bh ot i g o from tre
trandpetwd erpaiout d&:0-BO Ciel\i lssstintainnintheaesmpliovex tpadistesHzgnothe
bott&d %?Ithteovégs%l a%gg,'sfé”&@gtquy&l? Jﬁsﬁji%gﬂ Et%tbértﬁt&l@st&m{%efatu re
not vary significantly. Accordingly, preferably the temperature is
trangpeifisbdf e adigE AriPREVA JEE S PRERTIRa FORSCC AR A e L réfelabid e ikh
bottdRRbIkNALIRS PYaIRSS dhRBi ARG Altieualbr RetiRsHikel yraiaispakie, imajezhol,
water, or mixtures thereof, the wax 25 particles can dissolve into heated
Iﬁ?:ohol, water, or alcohol/water mixtures. Accordingly, when the liquid..
corppfigessed@d weaighirdslattiehsiprdoSdveeighuddwedtenkapel alrhe particles as

* alcohol/wat ixture, it is important to maintain the tr e t
b L e B o i e A e A o et
Anyexuelsst GOSN\ iairstdiningided teaniberatomotodesssupArdte§rrakese.
Exagg%s%%Qﬁ%ﬂ?g&%ﬂ%@yﬁém&m@rﬁm@s@&&mfﬁg&@m&aw |

' significantly. Accordingly, preferably the temperature is maintained
dispiasemenapwiRtiaadtye ks tHaMdoenah s omac bR alR T cAtiREtsiE,
tran¥RHIRS B 168S:thabolfif: ShiRDHReR: iavEanspesh heuanapoablessiodiet the
- of the present invention ma requir% som§ mino%{%a%%%atio s. For .
vessgliith et A AINNIEE el FERIR S hRS YoM SIS VRLL O AR
indu00 626 684-P OTihdm2 061 6357 83n alod thpdatrahep anpatflbipsaduthdras
been pumped out. Such remainin tic -
o B N caton
by gpagduicts (i.e., Fischer-Tropsch condensate), other hydrpcarbonaceous
liquids seh. A5, dIRSEL fuek: O WA ERElaIRItetIonlicsitsUssd 104 ERRYEsite

the residual wax particles should not , ,
and wax particles formed from this wax are transported to a developed site for conversion -

dest

into salable finished prdducts. In this process, the hydrocarbonaceous asset is conver_‘ted into
syngas and at least a portion of the syngas is converted into a product stream by a Fisgher-
Tropsch process. The product stréam comprises paraffinic wax and a first ‘
hydrocarbonaceous liquid. The paraffinic wax is formed into wax particles. The wax
partiéles are added to a liquid to provide a transportable product according to the present
invention. Preferably, at least a portion of the liquid is also derived from the Fischer-Tropsch
process. The liquid may be a hydrocarbonaceous liquid or an alcohol formed ﬁpm the first
hydrocarbonaceous product by a process selected from the group consisting of dehydration,
decarboxylation, adsorption, hydrotreating, hydrocracking, and combinations ther;aof. The

liquid may be water by-product from the Fischer-Tropsch process or water from the cooling
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Se

5 contaminate the product with sulfur, nitrogen, or other undesirable
species. Most preferably, Fischer-Tropsch light liquid products (i.e.,
Fischer-Tropsch condensate) recovered from the transportable product
We I 368¢ to assist in removing traces of the wax particleB$iHy2ps/633783
bottom of the vessel. Also, to assist in evenly distributing the wax particles

watein H1€ HaDsRRIIARIS-PraductTieNiRRANG NN RYMRIPGH S8R oduct according

recirculation of the liquid to the 10 bo_tton;l of the ship s tanks, especijally
to the Rrgp P INRALGRFRATIRIATH PO A AOpURHR el Bshety %W%@“hé%ﬁ
partid[@NSPY shwpietRoudnot Catissetnabtbreakagmgbipeopaticlesmparature
reakage can lead to the formation of.small particles and.unstabl
o L oL Ay P T U A LA e
site. thieytchmspotebleseraiichisndieedored ithg devkioBsdsip |asidhs titakierpbiaps
include Ma I enyi ' '
oo BN SE NASST BIRTR oL et
separgd spdrtedtecrd ducteacesiamig adiitiored speo dnidisEar $Snloaded
byipgssupingdhe . yesssl witha gasand piowina the dreasaerabignol by a

product to discharge under the pressure induced in th(%vessel.

methpgl REPEATN TR A M RE B YRR P HISH O PHINE B AbiFfSH 2Bortion of the
liqui€levatedalopatiank, moduthe liradspeiabieprddudtibandepaliahied to flow to

the new location ch I%ravci'@{ Ij)n, greferr d m(%qiwodlgg aWax lk?l Crglagee dfera‘r,n Prrom

hydr%%/aa?8eg?%%uﬁ nggll{ls as?get 8]}.,51 F%Ianrg é?gxl"?eo and wax part\?f: es rormed rrom -

the Fibidandxapetremsporte droma. Mesiopep sitepforessrandrsiattisnol saibgels

pfOCJL@?SR%CA‘%@%w&m RIRFEssHine M{&gﬂrm@%ﬁgme@}?gmﬁmg

converted Into 25 syngas and at least a portion of the syngas is converted

therepfio a product stream by a Fischer- Tropsch process. The product stream

comprises paraffinic wax and a first hydrocarbonaceous liquid. The
- paraffinic wax is formed into wax particles. The wax particles are added

uid to provide a transportable product according to the present

inviepsiorecenafef aily: atpoasbia padien dfcthiquidaicis algadietbsedfiam

- the Fischer-Tropsch 30 process. The liguid may-he a hydrocar.
SRt R R S
centipigeios, selé bied immedtie gy rodplistHeistinPofideby drefiofs include heating,

meltggc%g%%lﬂgggmadsorption, hydrotreating, hydrocracking, and
combinations thereof. The liquid may be water by-product from the

Fiserarmes PSCAKSPO B BF nadhriamsios ede migfugs WWerby de drageratadle
prod REHAIRAA0S 33 tRaswatRionT oMy Raligesessenaddeddathe siondddo

‘provide a transportable prodyct according .. .
transgortable productspcomprgsigg y rocal%onaceo%s liquids or less than or equal to 65°C

for transportable products comprisiﬁg alcohol or water) is pumpable, and once it 1s hot such
that it exceeds the melting point of the wax particles, it is also pumpable. However, at
intermediate temperatures the wax particles can congeal and form a non-pumpable viscous
semi-solid or solid. Therefore, use of heated pipelines to transport the transportable product
is not preferred. In contrast, the pipelines should be maintained at femperatures appropriate
for the transportable product, as described herein, and such that the temperature of the
transportable product does not vary excessively, Le., by less than 20°C and more preferably,
by less than 10°C. It may also be difficult to heat the transportable product as described

herein via exchanges and furnaces due to the problems of forming a congealed semi-solid or

solid mass. Therefore, the direct distillation of the transportable product according to the
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to the present invention comprising 90 to 20 weight % liquid and 10 to 80
weight % wax patrticles. The transportable product is shipped, while
maintaining appropriate temperature and shipping conditions to ensure
wioestahilivp4f the transportable product, to a developed 5 SIBETTER2005/033783
transportable product is unloaded at the developed site and the

presIANSPIRRGy Ay 15 ROMSSLAdINIG S3ahie IS ed PEeRUCE 94676, may

transportation liquid may also be separated and recovered for conversion
encqppiCRPRABISALI 88 Snetmirdpgelproducts. In these processes, a portion of

theﬁxma%mam&pobeee@avageﬂelm @@ttmmm@umem@@taeymhests
rocess and th methanol ma ed to %de at Ie é g}oréo(p 1tthehe
prodig e AL CaPEHE B D AR O G fea T RE
waxtpan&pwmb]etmwnouembmmmpu»e mmﬂpmdpaymmnpglﬁmammmebdﬁ product
ati t dS arll t(_i.m\tlvtgh%he?z{t%rg%rtlt\éergl ften w sS QH;%E E:%pﬁl%hn% Sggégb% étg%ct 1S
SEer ropsch process and a met anol synfresrs process
inj ecttedse mirsarkerniaipivemplise waathBish agheddhovaapspertahismmsict is

manttltlﬁﬁgﬁ’fatjré §§B35‘?tti99n %H%xrﬁﬁ%' ?é gf fb& wansk ﬁgl%g@@%e‘i@?&bly 10-

liquid and wax particles can be separated by a number of methods

30°¢h ErudorarhoRarapns linvidtiandsns @tewrquet&éﬁ%"cc%ﬁﬁ fobativ waEe-

The hteﬂtaagwmeﬂlme vangidistilbatiamel eetefée@awtmgemlude heatmg 1020
meltrn dlstlllatlo Ca e must b

1 0 E og&melt p% O uct
¢ SR ISiatly he‘stran ﬂﬁb & Broddet malntlalﬂ qust
volatnhnapmrtamr@matmmmkammé ¢engte lxese\thath ok dgerlatpds O folf the molten wax

can ERSROVIA Obééqgg %éer%g,?tu%@m C@oﬁ?&@ﬁ\%‘éﬁ]ﬂg ggrgﬁaettteagg dets.

or equal ki or transportable products compr [ or water
The pyapepabid ané omcelsp @ehumé@ewmmnre%e@eegﬂﬁe%mﬁgfwhtfbralable
mcqu wax particles, it is also pumpable. However, at intermediate
temperatures the wax particles can congeal and form a non-pumpable’ ‘
 vis®o G bosimeaHI RS SBIRdTarBERE Midrst Rekla a&}a.ﬁge figter must be
sepdF@BERkh he Wan pRAIdRbIevpiad uedy ibanebprrdrieth Noemispsttable product by

puttﬁlgellnesshoul be marntlaln at tem eratl.irespg(p ﬁlat for.the

I%S%S?ngq\éer %&Jg ok oeescreﬁe e?ell\lr?nan SUC élr%%le};g. ll:?l’lgum

InstDfthe\B0) tensporiabiziprat yct doe sotarapyresicessiveheingrempveds Water is
typtggﬁég[ %%%a%&gfml% 5%% %8 'Xm@é’n ?&?af%@ﬁst]@ %rlm¥ lzﬁ%t?:% difficult to

e transport prod ct as described herein via exchagges and

furdmeddider teetrsforisslermid et abrenaG EnechyywatcprEiisr sofdisridefithe
tranSpBRsh L ResEfer exthaudisest Qt?riiﬁattpt‘ pfihs-tResRAdRRIS R Q%{‘é&ent in the

according to the
transportable product ‘When water 1s present, pressure and temperature in the vessel are

maintained such that the wax remains in a molten state and the water remains at least parttalty
liquid. It is important to maintain at least a portion of the water as a liquid rather than boil
the water, which can cause high heat loads and high vapor traffic. Vaporized liquid,
including some water vapor, is recovered. At least a portion of the water in the liquid statelis
then separated from the molten wax and recovered by a conventional liquid-liquid separator
equipped with an interface level control. At least a portion of the molten wax is recovered for
conversion or upgrading into finished salable products.

Recovered wax can be used to produce diesel, jet fuel, iubricating 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. Recovered

-30-



10

15

20

25

30

-29 WO 20061036684 PCT/US200S/033783 present invention by
methods, as described in, for example, U.S. Patent No. 6,294,076, may
encounter problems and is not preferred. A preferred method of
wiepmrdthagsthe wax particles and liquid of the transportable PE@AiHEP05/033783
according to the present invention is illustrated in Figure 1. This method

meth PSR, TUARBRTHGES Y tRah mAlien WR¥AVaMBEIGROYEHRH RN kets such

Injecting the transportable product at its transportation temperature into

as Mptylehewiasy, Ruyilihaetethrs s psasive PriwlcRiccarserddnsthapol can also
be uéé@S;é?J;s@Eg@EimmwbmﬁyleWm' isete ei(vté}% Efadl&@r?&t@mmmalugﬁﬂﬁmng
maintained at its transportation temperature (e.q., less than or equal to
mologES, HrSfor L 1SRRI RS TOH OB R A RIS o
recoRfiehipHRC daf aleshetdndtivaisrd @clHamomoltenthuax df dhidl wetsedis
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
Tlusooldtit aporized liquid can be recovered. At least a portion of

themAlERMNEY Hraf P& GMUGHTOH? deYasRel IORIRH AR WEXt{ANn Figure 2,

convertinginto finished salable products. The vaporized liquid may also

at a igEelsFe bt Al EtBAipgrRasd thid Hih(dNaY tstaEpIex igsn (2) and
cold ahf%ig@% jn ﬁﬁ@?&@@é@(ﬂwﬁgwaﬁm@w&awm@m@m desareatewith
the water must be s rated from the wax particles. I ma e
e i HBHTIGA HE G AU BAELIP AOLEL By: FRING A LB PRV B e
(5). Erteytakedf legadtaldonventiphall désubity Dropsvietitan( Fiskrokeugr cobalt
Institute (API) separat i ill_prevent arti eing, :
et L S P B B e e e A IR B o
coolgfbanitsenp rorerpsepar 4405, Whishditshicasaqiitarpéar Rptprigiopondensate (9)
whicRSRRPHAG N WEKRAIC RS ARG HOAHE REHDEHRASROATIARLE RESECEnAScted

~ illustrated in-Figure1,,may be used when water is present in the
synggeMhBia PR EnVRER RO PIRSe ntRp RSN 8T eBARf dFafGreVered
and $618he vesselagomaintpieessuabdbat dheivasyeraansdFadnalteropiatiamit
nd.the water reypains at least pargially 25 li ui%. It is important to.maintain
(300 RS KR LS QrATEAL a MRSl SRAR Dl i WSl fich
Condanataliseteiglhidte btylpadsgand drighmapot vaffici oraporizdia diggidd houﬂy
spac NG SR ReLVARRL IR GRARIRG f IEARLARRLIAT IR MAILID,
the liquid'state is then separated from thie molten wax and recovered by a
treatedpordrionial(fgLibatiteidseparatar>aqiiissethavith amedtéiiesnd e flash point
of el bdeastaertien aidhemeliemWanis kasoustrd: ) 30 EBNERRIBRen
or upgrading into finished salable products. . L .
(3) are passed to a Particle Formation Unit (600), wherein the liquid wax product (6) is
injected into the top of the unit (600) and aliowed to fall downwards through the cold
nitrogen (3). Treated condensate (11) is added at the bottom of the unit (300) and wax
particles that are at least partially solidified fall into the treated condensate (11) to .form a
transportable product (12). The transportable product (12) of the treated condensate and the
wax particles is removed and shipped to a developed site. The transportable product (12) has
a passing stability rating when measured at 20°C for 5 weeks. Heated nitrogen is removed
from the top of the vessel (not shown) and vented or sent to flare. ‘
Alternatively, the acidic water (8) may be treated in a water treatment unit (700) to
form treated water (13) that has a pH of greater than 6.5. The treated water (13) is sent to the

Particle Formation Unit (600) in place of the treated condensate (11). Wax particles are
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Recovered wax can be used to produce diesel, jet fuel, lubricating base
oils, blending components thereof, and finished waxes and by known
technologies. Recovered naphtha can be used to produce gasoline,
waremetigssor olefins, the latter by naphtha cracking. Recoveretus30054e3783
2006/036684 PCT/US2005/033783 methanol, which may need to be
rifi n eq | i : yl
o B B R et ol
transpariadlsprofucisdad tofronet s s he BRAPIgBYIene by reaction over a
zeolite or phosphate containing molecular sieve. Methods for producing
- these finished salable products from recovered wax, 5 recovered naphtha,
Exa ecovered methanol are well known to those of skill in the art.
lllustkativent sibedinent-Aecergiando syphefiiiedembndimient ofdheles that are
- res_erht inve_r?tio.n.hillustrated in Figure 2, at a remote site, air (1) is
mie ggé?a oM élﬁnB\ngSeparation Unit (100) to form oxygen (2) and 10 cold
nitrogen (3). The oxygen (2) is mixed with a methane-containing stream
(4) along with steam (not shown}and fegycled. syngas (not shown) in a

reformer (200) to prodpgghgy_ﬁggl%c cIhe ByRgae:£5) is reacted in a.
slurry bed Fischer-Tropsch Unit (300) using a cobalt catalyst to produce a’

liquid wax product (6) and a vapor phase (7). The vapor pha,s&f,ggsis Fisch
cobleEn FRESIRTS SPSAtol (BT HRIE SR ey FeRFG RSP () Fischer-
TropRéidigiegneensatededbawhick hasainsh peinyaligetatenthanf0fer and
light products (10) that include.unreacte ngas,and butane, propan
e gl oS G BV S L L DA i e
fornsefdlashstscimdrmsidhdibeys Theremie sctedtsyitghsnsvadyreierraeigndan 0.5 mg

KO}%/isghg r?&é%ﬁg%g gg}g cgf'pcmoe}p dfﬁégergl@ﬁﬂﬁra@p%((p%%%eﬁh@ acidic

condensate ated in a Condensate Treater (500) by passage over
dehysiatitn anst desathasmistiael uuibgy g ordrotiRFPEFRBace velocity (LHSV) of

5 ht pressureindfa:psigand deneratiiearagRtitgaseduseraotigniar The
condensate (11) that has an acid number of less than 0.5 I O}g%and
first AFgadHqsbify BROPESRRPARYMOR 21108 fraket ¢ gg&‘e@%i St WA

prepRr@Oibicu6 b fansbsglct niroge Theistrepassediipmdesy iske! Fopmpsierpiinifeeds
600), wherein the liquid wax product (6) is injected i otgoﬁpﬁ,t

s NI W e ) e R R AR

follolreated condensate (11) is added at the bottom of the unit (300) and wax

pa%d’&é&;%&&?kaé&?aﬁis ashpadialsalidiiodlallinte Hi USRIEHIGOALRNSAIR has
(11) to form a transportable product (12). The transportable product (12)
a sigyi fianths arauce GATBFISAIEHHY the wax particles is removed and shipped

to xgeyelRredsitr:s ThetanspertarieBadueiftidlfag contains fewer

oxygenates, has a lower acid content, and is less corrosive. Thus it is preferable to prepare
olefinic distillate for ﬁs_e in blended fuels from cobalt catalysts rather than iron catélysts.

A modified version of ASTM D6550 (Standard Test Method for the Determination of
the Olefin Content of Gasolines by Supercritical Fluid Chromatography - SFC) was used to
determine the group types in the feedstocks and products. The modified method is to
quantify the total amount of saturates, aromatics, oxygenates and olefins by making a 3-point
calibration standard. Calibration standard solutions were prepared using the following

compounds: undecane, toluene, n-octanol and dodecene. External standard method was us‘cd
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a passing stability rating when measured at 20C for 5 weeks. Heated
nitrogen is removed 30 from the top of the vessel (not shown) and vented
or sent to flare. Alternatively, the acidic water (8) may he treated in a
woetenstwsminent unit (700) to form treated water (13) that hasT@/pstwF/033783
greater tha_n 6.5. The treated water (13) is sent to the Particle Formation
for IR ERAANINRIAGE f e rarisdaondansaled bl Wax Baslicles, art.rdl
o C\?\?&%%%%/%%GGM PCT/US2005/033783 formed a}é@éaescribed algovéa, anar
olefittsdy bf&wopBlagsnteithcoticatd NP far3ntE weiFnt £0RdiHSPdrtable
pProduct (L) Rl eARIM@IGHINAWIR I RAEE B 0 XRMNIIRSo BhFdiBatographic

invention will he further explained by the following illustrative examples . .
colugiaR QR SHEHASEHE BEHGHIAT g LI T FASE RGP T OPER Rl bl
phasRistil@tast ddhiniam a3 eteiaicisgandphantaitisiiefetatitto Shipsthend

wax particles using Fischer- Tropsch light produc ondensates and
col B R A el o oA ey

Fismemwups@w@mspmm@fr@quﬂyec@ﬁﬁqﬁnm@gﬁszn’efsammr@nféﬁmough
the %&&9&%@1&%@&%&@& 1d PSR AR A RIS tiRlEation-NUMPRES GISRISN and

than 0.5°"mg 15 KOH/g and potentially poor corrosion. These alcohols and

branghsdgiivenes i svelic ik aenyristbrousibatitspbrpidadheifdsesnshilade

oleﬁ%@é’mﬁ%@- &Vg?e%ﬂiﬂéﬁT%ﬁgl?éSﬁxﬂfﬁ@@d r&@fﬁbiﬂﬁi@%ﬁﬁ&fx‘]ﬁ@ﬂa@h are retained
process were obtained. The first (Feedstock A) was prepared by use of.a

S e G I SRR e e

the Sintalysturhheokirchescionpschapkdoessmsied finptbpdre definfeeds 20nfashed

fro n? ergggg %@tgg%séﬁ{%%lg@. c@(‘o lger(tles qf the' tw‘o" feeds are shown below
in"Table o0 follow. Feedstoc contains significant amounts of -

disgofizokirom zatidrisietescol@HRic rshiasd é%Wﬁ%ﬁﬁWpo&éﬁhféﬁi@sY&? based
on ey 5&5&%&%&2&&% é%@g@ghﬁ&%?ég,sﬁ‘g&lﬁﬁéi Rrsfesanle- Md olefins,

contains fewer 25 oxygenates, has a lower acid content, and is less
relagesoSiAadTRUSTIR H EtaTdiNe. (5IRFR CAREIB R FARYE St ol (L FRurates,

arod?i%@@!%@i35?&{%@30&({3&%}{30@@&%5@%?&&@@J'rm&aiﬁly@ﬁanéﬂm@ﬁéﬁ edhs

version of ASTM D6550 (Standard, T inatic
within 3% of 100% and normalige& tol 55% S5t Methad for the Determmatpn of

for convenience. -
The weight % olefins can also be calculated from the bromine number and the

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

1t is preferable tovimeasure the average molecular weight diréc‘dy by appropriate
methods, but it can also be estimated by correlations using the API gravity and :mid~boiling"
potint as described in "Prediction of Molecular Weight of Petroleum Fractions"
A.G.Goossens, IEC Res. 1996, 35, p.985-988.

Preferably the olefins and other components are measured by the modified SF C
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).
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the Olefin Content of Gasolines by Supercritical Fluid Chromatography -
SFC) was used to determine the group types in the feedstocks and
products. The modified method is to 30 quantify the total amount of
veatalesseromatics, oxygenates and olefins by making a 3gaminis2005/033783
calibration standard. Calibration standard solutions were prepared using
the following compounds: unde%%-é%rté\ene n-octanol and dodecene.
External standard method was use O 2006/036684
PCT/t1S200S/03378Bydortgnantifléenispranatipe wébeton limit for
aromatics and oxygenates is 0.1% wt and for olefins is 1.0% wt. Please
refer to ASTM D6550 for instrument conditions. A small aliquaot of the fuel

safpRmpERahTeEea A BHna Bt ORISR RIBHIHEY PSR Ry At Ay dehydration

5 and @%ﬂﬁﬂ?ﬁﬁﬂrﬁ@flﬁé AB¥ ANpREIC drbigiBg SHPeITIibea GaHIoN Hivxidadses are
the mobile 5 &lfﬁe The first column was packed with high surface area

shovggyipelasy iiciag! second column contained high surface area silica
particles loaded with silver ions. Two switching valves were used to direct
the different classes of componengthrgyigh the chromatographic system
to the detector. In a forward-flow mode, saturates (normal and branched
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siver tdisaed esia

nAg.ﬁHiﬂqéxtmdate
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ounds and oxygenates were sub c:Jun/ n.-the silica

Pagigh R easihe gwmnr in_a back flush th8da? chiltAere back |
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4 oIeflns as corrected for denS|ty. The total of all analyses was within 3%
0100% and normalized to 100% Fnemivenience. The Weight % olefins
can also be cﬂ it‘] from e bromin numberS 20 average

ration ay cf' ﬁnox la1 1oV r
molecular welg y 0 efins = (Bromine

use o owing formuta: \/\?t%
No.)(Average Molecular We|ght)/159 8. It is preferable to measure the-

- averpggmolselacweight direetly Ry:RREeRlighe %%mwmqyﬁd{o?g%thout

also be estimated by correlations using the API gravity and mid-boiling

addgsogas aélue%ﬁffé’dlﬁt ARG HVRASEAAL Wight of Petroleum
Frachions hasd- (430088 eetEL) R@§tr&&:9@ 3, tﬁegcﬁ:ﬁnﬂﬁz&nal silica alumma |

This catalyst was tested at 50 psig and temperatures of 480°F 580°F, and 680°F with the
LHSV at1 hr' and 3 hr''. Ata LHSV of 1 hr'!, the total olefin content was 69-70% at all -
thtee temperatures, which indicated full 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). Ata LHSV of3 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 amount of 1-
olefin was converted to internal or branched olefins. The total olefins at 480°F was 69%
initially but was 55% near the end of the test (~960 hours on stream). Significant amount of

carbon was observed on the catalyst after unloading the catalyst. The catalyst apparently

fouled.
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Preferably the olefins and other components are measured by the

modified SFC method as described above. 30 A GCMS analysis of the
feedstocks determined that the saturates were almost exclusively

wopanaifsasgsand the oxygenates were predominantly primarypalvoknies/easdss

the olefins were predominantly primary linear olefins (alpha olefins). -33
WO 2006/036684 PCT/17S2005/033783 Example 2 Dehydration and -
Decarboxylation catalysts Commercial Silica Alumina and Alumina
extrudates were evaluated for deﬁ;’?‘a}%ﬁén 5 and decarboxylation of the

AcldirelNaphifyas from Exdample 1. RISty EXTUIGESVEEE) SR0WN
belogy.iy IakiedM!| Table 1|l Extrudate Silica Alumina Alumina Method of

manufacture 89% Sz 2|UNHRY Al UBr6iai e (93151 PRWORT RHOR e
11% alumina Partjclg Densigy;'gns/em 0.959 1.0445 Skelgtaidpensity,
gmleambié. 837 BET Surigce area, i@ 416 2181 GeometnglhAverage pore
sizepAagatroms 54801 Macro ore wplume, ccigAngstromg) 0.1420
0.9032 Total poresgoiume,icc/g 0,6350.669 1Gdxamroles8,Dehydratiol
and Decarboxylation over Silica Alumina The dehydration expenments

Foc) TeFHE CAVASP GALRE S 10 K6 6TAE Bekb4CE SR dondata 0T is

showk ebehbvt\)m%teééﬁ:eﬂ%thf tthe coygmevesaiemb&a@hhmmesﬁns&taialwsk
1mpro§g§itgﬁaeq??t\§aos %Sdg @5‘9&8&5‘%@ AIYESS %ff gt%gt’lé 8Ofi}ea ch Ool% 'Met ga%ha

r'. At a LH V oft hr', the total olefin content was

was ggIRgUbatZAllotHFbe QEyEpRHeRINMSES osmcHTRNdi alefRschAVEY Sio o fgiease in

oleIPOMRIRIER: AL @@Ea@fﬁ‘%x?é@ﬁ&i‘@@oﬁ@&()bsewed by the light product
yields: total C4- was 1.2% and C5-290F was

—

: Example 4
D‘ehydrationv 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 valges from 1 hr'!
to 5 hr'' were explored. At high temperature and a LHSV of 1 hr”, GCMS data indicated
that the double bond isomerization was significant (reduced alpha-olefin content). Ata
LHSV of 5 hr™' and 580°F, dehydration conversion was significantly IOWer, and the ‘nlqajoritgzy
of the olefins were primary linear éleﬁns. This test ran 2000 hours witﬁ ﬁo indication of

fouling.
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20 25% (vs. 20% in the feedstock). At a LHSV of 3 hr' and 480F and

580F, the total olefins were lower at 53-55%. High dehydration activity

was obtained at 680F and a LHSV of 3 hr-' with total olefin content of
wWeDUdBEkS data indicated that significant amount of | - olefrcwBs2005/033783

converted to internal or branched olefins. The total olefms at 480F was

69% initially but was 55% near thegnd;of the test (--960 hours on

10

stream). Significant amount of 25 carbon was observed gn the catalyst
Dehydrgftinunloading the catefy8€ The catdBrsmaippamethd fouleC34 WO
alumin2006/036684 PCT/LS2076t20 3 3 78 3 Table IV Dehydriath Bromine
catalystnothad 1 GCIMS Data_Si-Al catalyst Temp LHSV _Bro hifat o4 Qlefina
SamplediBhalclents!| BRSY: rowyasesiss | Frapl el 506 H81B 9vpbrogdee D | Total
680 3[7E7 70|35% 688°1'72.2 70.5 6% The detailed anpRIefisf pfzas | Acid
product (D) from the test at a LHSV|of 3 hr' and 680F is b ?fg\l/vn b;e]‘)ﬁ\&si’n No.
Table-V|--84%-of-the W oved-the corresion aiHE v L0
Foed Binorovedand-iron-wab educed-1o-baliv-the 1evarbtdetbZidh—The 0.86
Bl acir:dit\ ) Qhe aaphtha-Wab-reduced "?‘l‘%S% T;.g\gcz""engg%wer 0.32
B2 convergifio f'é:'ns ag-Shown-by-th .)z."sreas.,e rz } ey‘i 53%3;‘7ﬁt and e
B3 decreastln-okgenatd ﬁc,gntent ]l() ;%&?ﬁ“!e 4B .ldratic:? i’—%d 034" 106
B4 DecarbdRdatip 3 over \.Q}Qnina The ':‘ﬁuaréed € :"J“icndc .Qi%‘ Feleoel
B B \Mﬂ:ﬁﬂg.gn tr 2-ted as ih’%xamh!ei bot—with .Fé’j’g.umineu E%a\!"f’fé‘g
B6 T',enﬂn %Jrecugom 480F 50 735!: a;:zq'iisv ‘v'c&!?"-gz from 1%;% 1”’ '.:<t8‘% 0.48
B7 "A':@%xn!e}ed. At “Qﬁ tempera ;Igand a-t 'EZé’ of-t .mgd/"(‘,c-"%%ata 0.32
B8 indica é&Qh'gf tHe doub!gj‘&or‘d :some‘?'gétion zz\}"n:ﬁcdz‘?%ed' (%H
B9 alphadidfincortent). \*6:8’ LHS\ 0B Hf-and 5 ‘g‘!gvdeh "8561“.0.“, 024 1063
B0 conver y Sth wad siﬂr;ifi :é.x)[!v lower .A%g‘zhe ma V.isy of t.'le\gj%ﬁns Wats :
B11l nrima \ﬁignnr rﬁnf\i{’nc Thi inc-'l- r:n-: ngg haovirs ‘;;’"[r:l no ir}dgg%nn -\918 0.67 +|
BI2 Do oDest 1o BT TR o A5G s N T0.51 ] 0.06
B13 7680 |2 0.3 26.7 30.8 30% 1040 018
B14 680 3 0.5 26.5 30.6 71% 0.33
B15 680 3 0.6 26.9 31.1 78% <0.5
B16 680 4 0.6 27.6 32.0 76% < 0.5
B17 680 4 0.6 29.1 33.3 73% 1020 .
Product C 680 5 0.7 28.1 32.3 78% . | 0.18 0.39 .
C1 680 5 0.7 27.8 1 31.9 79% <0.5
C2 730 3 0.1 31.8 36.1 7% 033 012 .

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

and convert them to olefins. At high oxygenate removal levels, a signiﬁcant portionl of the'

distillate fuel or a distillate fuel blend component.

~ alpha olefins are isomerized to internal olefins, but this does not decrease their value as a

i

Product (C) was prepared from operation at a LHSV of 5 hrt and 680°F." Detailed

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

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

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

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

approximately matched the decrease in oxygenate content.
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WO 2006/036684 PCT/US2005/033783 Table V Dehydration SFC
Bromine method GC- alumina method MS catalyst Data Sample ID
Temp, LHSV', Oxygenates, Bromine# %0lefen Alpha- C,. Total OF hr-'
wihaelestines( Gas Acid Total Yields, No. olefins Wt% Feed BCBIB 205433783
24.294% 0.86 B1148017.421.3125292% 0.32B258010.927.5
31.885% <0.5B358010.828.233.1,91%0.340.6 B458010.927.1
31.193% 0.36 B558021.327.131.3186%<05B653032.1265

BegdgeymeNns 0.48 B76301 062705322 78h046032 B$630208
Fe2d/Pragur7Hds 0.38 B B0 d. @ oobraing drd(Gp Sfond B pRyosgugtL
Broces 7oBgitic®¥% 0.20 |1311 630 5 1.1 27.1 31.1 83% 0.18 0,67 B12
6805k 0.1 31.1 35.6 49951 0.06 3§§680 2 t 139987 30.8 3@WBHD
BHSVB¥4 680 3 0.5 26.530.6 71% 0,33 a 13' I5 680 3 0.6 26.0 1.178%
Laypesecedd 4 0.6 27.632.0 76% < §8§ B17 1680 4 0.6 29.1 33:3 73%
Rféﬁuﬁnpmg«f C-16803150.7.28.1.32. 0780/ 0.-18-06.-39-C1680-5°0-7-27-8-
< 0502730 50 1 31 8 36. 0L 533 612 These robohs. sHaw
f’?ﬁ.?]f His-po °s'b' f* !im r5'§*’§ all .the st‘g 1'/er'.ates ﬂr5§6the sam 5‘7‘9“.“."
Calculated Mol, 1Q0 " - Thae TN o T
I‘Qmueﬂqha II I . d.lg;dll U/\yu ol7 I.7 ICIIIUVQQTCVCID, Aa Sl zlj».
Vé‘fﬁ’éé\fﬁoiecular weight | 163 1157 183 184
Wt % Olefin 51.6 70.3 24 32
(calc. from Br, No.)
KF Water, ppm wt 494 58 530 57
"Oxygen by NAA, wt% | 1.61 1026 1095 1012
SFC Analysis, Wt% ' ‘ - . L
Saturates ; 1335 35.1 67.4 68.0
Aromatics 1.2 1.5 0.3 04 .
Olefins 557 62.2 1237 30.9
Oxygenates 9.6 1.2 8.6 0.7
Acid Test .
Total Acid, mg KOH/g | 3.17 2.33 0.86 039
Cu Strip Corrosmn '
.Rating : 2¢ 2a 1b 1b
Sulfur, ppm wt <1 n/a <1 <1
Nitrogen, ppm 0.56 n/a 1.76 1.29
ASTM D2887 Simulated '
Distillation by wt%, °F ‘
0.5 86 102 76 91
10 237 214 243 247
30 ' 301 303 339 338
50 ' 373 356 415 1414
70 | 417 417 495 486
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 <0.610
Zn 2.610 <0.380 <0.360 <0.350

Metal elements below ICP limit of detection in all samples:

Al, B, Ba, Ca, Cr, Cu, K, Mg, Mo, Na, Ni, P, Pb, S, Si, Sn, T1, V.
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5 alpha olefins are isomerized to internal olefins, but this does not
decrease their value as a distillate fuel or a distillate fuel blend
component. | Product (C) was prepared from operation at a LHSV of -5
wir20eieB®@80OF. Detailed properties are shown below in Tabl@&A/ISZ965¢H3783
the oxygen is removed, the acidity was reduced by 55%, and the trace of
iron in the sample was removeds,The ejdity of the final 10 material was
below 0.5 mg KOH/g, the typical maximum for petroleum crudes. The
oxygenates were convert‘éé?&’BFéTlﬁ% QYEFRNG by the increase in olefin
content which approximately matched the decrease in oxygenate content.
-36 WO 2006{?36684 PCT/US2005 ﬁé %‘E@ble VI Ex erltnemt Itin, 115 [
2 YR RIS ST B R SRE R BESHAE Braduct ¢
remo%rbicﬁ%soqndmmmg:malwtmmté@ @mumm'e ARy cLiHSVEM-S8ierBe,

Tyve [ SYRS(ANI G R0 pOBQ,RIRSSYIEL 89y RO - 50 Run hours - 582-678 -

8.1 56.6 57.9 Calculated Mol. Wei ht 160 146 170
- 17heBrsmntiOINGS 06 RIPOIUDT 6 URVEPBEXAddMEd it Wi AecreeriBy

adaso 1 t C Q a
o5 U S T Sl R B ) o

LHSVAﬁ%{Né‘i R e Ba B aTbesef &7 I AORIith aticies b scadospsr of
0.47 éﬁ&ﬁcﬁb@ﬁgé@% 6&@n2en28y7SBQ. 9f MBYigenates 9.6 1.2 8.6 0.7

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 continued until breakthrough defined as the
appearance of an oxygenate content of 0.1% or higher. The breakthrough occurred at when
the sievé had adsorbed an equi?alent amount of 14 wt% based on the feed and product
oxygenates. The prodﬁct after treatment showed 0.05 wt% oxygen by neutron activation,
< O.i ppm nitrogen, and total acid number of 0.09. | ‘

The adsorbent could be regenerated by known methods: oxidativve combustion,
calcinaﬁons in inert atmosphere, water washing, and the like, and in combinations.

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

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

Example 6
P‘reparation of Wax Particles

To test the effect of pérticle size on “pumpability” after storage for 5 weeks, ‘a“ series
of different Fischer—’l'ropséh wax pérticles were prepared By dropping untreated rﬁolten
Fischer-Tropsch wax through air and then screening the wax particles into three size ranges;
6-8 mesh (3.4 mm to 2.4 mm), 24 to 40 mesh (0.7 mm to 0.4 mm), and smaller than 40 mesh
(< 0.4 mm) using stainless steels screens conforming to ASTM E11 specifications. To insure
that the particles weré 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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Acid Test Total Acid, mg KOH/g 3.17 2.33 0.86 0.39 Cu Strip Corrosion
Rating 2c 2a b Ib Sulfur, mwt<1n/a<1<1 Nitrogen, m 0.56 n/a 1.76
1.29 ASTM D2887 Simulated Distillation by wt%, F 0.5 86 102 76 91 10
WRBD@®146@48 247 30. 301 303 339 338 50 373 356 415 ~ £XAT/YER@PR33783
417 495 486 90 484 485 569 572 95 517 518 596 599 99.5 639 622 662

that cﬁ%ﬁo%ﬁ{%@ RYHER AR GLsAh AN 8 Q028 G 1lné Pwe &t <1380

1<0.360<0.350 Metal elements below ICP limit of detection in all samples}:
particigs i g 26k 4 meth RngadO NBuRie, (, pnpidsT &) ragshFrnge (3P REM
were 20ROPRGERHP SR SRR/ 3B EmnarIp|e%s Adso e fi g escsh

L e T T —

ition' B&ing YL EOTE
greatéeoimnterdiatt3resiake fromyEhiaBgienestagtyfeodBXic8il 2hkesheBabtls; &
Part Number MX15 3T-1). The adsaration was carted aqut i & oo
mes%lusﬁ% ow S(Qeétb“é%]eu%%lt.gr%e fge_d forl%%e %di@r%tié%s gtll%gi{egéq was pro&ﬁnggdt )
partigjgsishet diskhed abiee@ dodvrdbas aab FeEd-Bhever! atarareanar el ISP 9t 8t

remalHingQ3R01 &WerPOBE G cANG (BRAL{phdhepESHRIOR RiKdiRS AAE GCIKE major to

~ number of 10 0.47 and oxygenate cantent by SFC of 0.6%.
minor axis was less than 3. The avérage size of the 6-8 mesh particles 1s 2.9 mm.

The removal of particles that did not appear to be sphericai or semi-spherical was
done to provide experimental samples for use in determining the impact of particle size on
transf;ortéﬁie bprod»uct s%ébility. This removal pmcedure need not be done in the»aszse‘ssment
of the percgn{age of wax particles {haf pas‘sk through a given mesh size in commercial
samples. o | |

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

Table VII |
Properties of Untreated Fischer-Tropsch Wax

Property Value
API Gravity 40.3
.| Nitrogen, ppm -1 7.38
Oxygen, wt% 0.60
Distillation by D2887, °F by wt%
0.5/5 wt% 427 /573
10 /30 wt% 625/ 736
50 wt% 825
70/ 90 wt% 926 /1061
95799 wt% 1124 /1221
99.5 wt% 1245
Example 7

Test procedure for Stability of Wax Particles in Liquids

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

wax particles in liquicis are preformed by the following method:
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Process conditions for the adsorption were: ambient pressure, room
temperature, and a LHSV of 0.5 hf'. The oxygenate content of the treated
products was monitored by the SFC method. The adsorption experiment
weemeorsingsed until breakthrough defined as the appearanc@@f/an2005/033783
oxygenate content of 0.1 % or higher. The breakthrough occurred at when
15 the sieve had adsorbed an equivalent amount of 14 wt% based on the
feed and product oxygenates. The product after treatment showed 0.05

wido oxygIS§eRBERERNEHPAGHIAI G128 HArsyeYs dioaRertip Rgdrescribed
amoﬂh‘tr@bﬁ{e(yagigl%s Txhﬁl%dﬁ@f@?@{'&ﬂdm b dieeneraEdiby ksewnnetas OD X

oxidative combustion, calcination in inert atmos her?%\évater wash{m% % -
95 LG e BAID BOIABTARBR<C B TGS SR2GH PATR ¢ the via
in arddsayptismprocassescan afsbdie;usatiftorbydenatad hmeoualsphlees.can

oe mieed a5 el ShaSMNECLUD delbeiRtan bRl L PEpaRlIAn,

of Wax Pa partlc e size on "pumpability”
presafierdgronagatioe Sveisigshis serieibeofdiffesaint FIgERér-Tropsch wax

parjicles ‘P{Q{%ﬂl‘?‘e"&{i@ﬁl#}y&' FRPRING OB RIS RO RN iseless {sRRSE i hether

wax through air and then screening the wax particles into three size
the parigs. dmtaibs R R Y324 mm), 24 to 40 mesh (0.7 mm to 0.4
mm), and smaller than 40 mesh 30 (c 0.4 mm) using stainless steels
screens c nfgrming to ASTM Ell spe catlo s.Toi insure tha
particie 8Pe Eﬁ%bgetﬂﬁ%%eéﬁagﬁ cgc 58%6 8 (’S|ze1%§rlln R Spees &
set fireh bifteneriiei peesmgmsavmrmteofarmnedsun dermmmtdwopél %eapamcbé and
slzeyas measiied shoing: e calibraled exaaiece alihe micToseaRficAs
can T gheR e R mb?nt Iﬂf)a%ng es 38 WO 2006/036684 DG
reprEs@MAISRA04Y5I0BINEB ahrrcaltrior appetimpchiuperibg gperiment can be
varig€ mh%@'ﬁ%eﬂ@%%@@v&gp@age%eﬁw 1% WS RSIperRR¢ daring
40 mesh range (0.7 mm to 0.4 mm) and < 40 mesh range (< 0.4 mm)
oceaReIEI&AY spherical in shape. However, approximately 1% of the particles
in tbgtﬁﬂat&m&hhgia@ (BB 1ﬁdﬁﬂﬂt)id’ﬁ@g€bwﬁer(exﬁiﬂlﬁidi3|@mhﬁ®o the
o e e e IR, T 90 o
wheranielibiattays rﬁs:gnnmmcbyfdmppfug@mb partictds/iddmpretensd Of 3 cm.
'~ embodiment, the particles that did not appear to be spherical or
semi-spherical were removed, so that the remaining particles were
spherical or semi-spherical in shapélsete the ratio of the majorto | .

Rating | Number | Preference | Description

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

Pass 2 Very more 90% or more of the particles drop to the bottom within 5
preferred seconds as free-flowing particles after 1 tap.

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

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

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

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

Fail 6 Less than 90% of the particles drop to the bottom after 5
' taps or drops to the bottom as a single mass.
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minor axis was less than 3. The average size of the 6-8 mesh particles 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 in
waetersniuesg the impact of particle size on transportable proBlOTitszoHiegs 783
This removal procedure need not be done in the assessment of the
percentage of wax particles that pass through a given mesh size in
commercial samples. 15 Properties of the untreated Fischer-Tropsch wax

arBasrohmeshranieies thy sbie ofitheispserabdaneiprrlhsd ieldonae. iz 0L dhe

averaNRaRIRPRIY YBlUS: APV GO, Br DQERN: R BHoh18B Qyaebut the
Wt% 0.60 Distillation by D2887, F by wt% -o.f.15 Wt%o 427 /573 1.0 T30

ratio GdResb RO S0P VESEB IS o FEP W RIZE/TTSE I DRIEBNGBE Pi4rE91 "
99.5 wt% 1245 20 axle 7 Test procedure for Stability of Wax Particles in
Liquids Stability Test: For particlg; of (?é% mesh and smaller, tests of
stability of solutions of 25 wax parﬁg%m liquids are preformed by the
following mettebili 39S MEEBRBE6R IPOWHSXDOS/ORETS 1. A
prescribed amount of liquid was added via an eye dropper to the
prescribed amount of the particles in an 8 dram Pyrex vial obtained from

FidhepesarsnrtinErdom Ao 5oRdes siPRedy it CEZXIBRIND B8sasgpddia fhree

gram¥/8sakennekiqige o ANBEVRISHaKE el axviany eyt ataneyn
cause motion of the Iiclg’id through and around thf wax S hgres.c% The

allowzd e Siand Ay the FanEpaitanks BPSH RN A8 oM B R d G dgwn and

after a light tap, most of the product slid down the vial. The rating was 2. The liquid naphtha
was only slightly cloudy, thus indicating only a small amount of wax hadydiss.o;lved iﬁto thé
condensate. This demonstratéé that a 6 to 8 mesh size Fischer-Tropsch wax/condensate
transpértabie proyduct 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 time. These results demonstrate that a transportable product
according to the present binvention containing 50 wt% wax can be shipped, which is a

significant improvement.

Example 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 particlés in an 8 dram vial, and then the vial allowed to stand at
26°C for 5 weeks. At which point the vial was turned upside down‘and after 5 light taps, the
prbduct would not slide down the vial. The rating was a fail — 6. The liquid naphtha between
the particles was now a white solid. Due to the small particle size, too much wax had
dissolved into the condensate over the 5 week period. It had gelled. This material could not
be easily pumped without heating. This example illustrates the importance of wax particle

size.
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prescribed temperature. 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 the vial. 10 "Prescribed" refers to

wepteserwstive of the conditions of transport within the rangaCagi Lee30se183
herein. The prescribed amount of particles is the amount that will be

transported and can range betvtg(gglﬂ_ig fnd 80%. In the experiments

described next 50% is used which represents a typical maximum :
concentration. The temperat¥ENGRE BX3BP¥ent can be 15 varied, but

20C is the pmrssiivedrtenpriaresasibreliests Akaitypicaldeneperatures
during ocean voyages. Satisfactory stability is, obtained when the

particles dropped within 3 seconds to the bottom, or when the majority of
theThestiglameodpoio togt boﬁtﬂmmméttpfeé&thﬁfEﬁm;ﬂ@rﬁ)twps adedne thgrams of

ight taps are generated. dro the | vert from t of
the ch &i'a%[ﬂ%e it 1 %Jsrﬁ gr%:’re renr(‘ennace escrlptlgr‘{]l laaslzo‘igﬁa e S%ﬂd at
20°GHerpartickss dvophaenmoves Witiial 3veetonebupstirdesie pedafiortdmehstaps, the
prodiiG&LANIRG: Beividuoh RaricieSTRASS f; \iglypare. 0%meni '%19&%951{{}% between

particles drop to the bottom within 5 preferred seconds as free-flowi

the m&aﬁk%wnm taphitaidid. N By 1t BRE It RIE p AR TS v

dxssoﬁx&@qgﬁﬁﬁéféoﬁﬂ@f@ﬁﬁ@@\tﬂetmt%blaﬁs@&ﬁrﬂﬁﬂﬂdcgépalsﬂdl@ wierial couid not
contalnlng at least 1 Eartl es. Pass. 4.Preferred 90% or more f the

Pe AR Ao} 1B M Bt Wi S L LR 5 Ao P orict

size.clump containing at least 10 particles after 1 tap. Pass 5 Broad 90% or
more of the particles drop to the bottom within 5 seconds following a
series of 2-5 taps as free-flowing individual-particles or as a partially
dispersed clump containing at |E&0p darticle. Fai 6 less than 90% of the
particles drop to the bottom@g;gﬁéatgapgﬁnq;gps to the bottom as a single

mass.
Stability of 6-8 Mesh Particles in Low Acid Condensate at 50°C

Three grams of the low amd condensate (product of Example 5) was added to 3 grams
of sphencal wax particles 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. After cooling to room temperature, the vial was turned
upside down and after 5 light taps, the product would not slide down the vial. The rating was
é fail — 6. Due to the higher temperature,‘ the Fischer-Tropsch wax particles had completely
dissolved into the naphtha to form a white solid. This material could not be easily pumped
without heating. This example illustrates the importance of avoiding excessive temperatures

during storage and shipment.

Example 12
“Stability of 6-8 Mesh Particles in Methanol

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

vial, thus demonstrating that this transportable product would remain pumpable. The rating
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40 WO 2006/036684 PCT/US20051033783 For 6-8 mesh particles, the
ratio of the internal diameter of the vial to the size of the average patrticles
is 7. For larger wax patrticles, larger glass vessels should be used, but the
wadwepigdiameter of the vessel to the size of the particle 8RG(1e26He3383
be in excess of 7. 5 Example 8 Stability of 6-8 Mesh Particles in Low Acid

was § POﬂQ?E§§£%T&ﬁﬁétwéma&ﬁpsﬂmm@h@%mﬁ;sn(@f@wﬁaﬁ%mmple |

S) was addéd to three 10 grams of wax patrticles in the 6 to 8 mesh ran

illusyiah BrefbanePyless T R o PATBSVERPRS el TR 5 a‘?le
transPiSflkse ﬁbﬂ@&bﬁ@ﬂ%ml%é%jlsﬂ&ﬁaﬁlé@ﬁﬁhﬁ@ﬁ@@rﬂﬁ%@ﬁyﬁlﬂﬁﬁbmhgkﬂus
tap, most of the product sli wn Ther was 2. The liquid
hqu‘ﬁamﬁn X4 ’E‘?ﬁWﬂVC oud reoﬁ:us W IRER tagfr%ﬁransé?ﬁﬁﬂ-gpe 58%1%%? even
whehx fratcti ssolve deirytenthB. @onmamamm@mmmmmm beB S B

eshisize Fischershiopseh waxicandensals T Eansaona é@ mwsugh 8

ouI remal pumpa%le for at least 5 weeks if stored at 2
mesltrand postable prodersbiiiay HEedhsogehiiessiring just before pumplng after
it has been standing for a long period of time. These results demonstrate
that a transportable product accordingc to the present invention containing
50 wt% wax can he shipped, w gnificant improvement. 20
Example 9 suoinpasatve Mxarmale $dahilitjeofrd-A0MeshiRarticles in Low
Acid Condensate 25 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 EigBt grams vitinethentendieo ghal ofedieo weanddded0 COferagpeicks mesh

size {%asc nich.p 59%& he, %W@? i %ddyat?r?%d%rmweé%gé&g%yft@%eﬁg%t

pro uctw not |de down the vial. Thé ratlnéq was a fail - 6. The liquid

20°Chaphethichawiaiche el pratierasduisidedodivian %@|W&?%@%%ﬁ|

immB@H éf&%omtmmw&xs%&&Qﬂﬁﬁglmm&mm@m@wam
5 week period, It had gelled. This material could not be easil
remwwam%auﬁae B ApId B EHARRLEH RS HASE AR taR RFWAS, 6? ﬁ&e

comptERioftdf the liquid and the wax particle size. With methanol-water mixtures smaller
wax particles can be transported, and thus, may be preferable to hydrocarbonaceous liquids
provided that the transportable product can be shipped in 2 vessel designed to handle liquids

such as methanol with a closed-cup flash f)oint less than 60°C.

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

The sample from Example 11 was placed in an oven at 50°C for 1 day, and then
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 parﬁcles. The rating was 2. This example demonstrates the importance of .
fnaintair;ing the temperature of the trans;')ortable product so that a methanol/wax transportable

product is not heated above 50°C.
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WO 2006/036684 PCT/1JS2005/033783 Example 10 Comparative
Example Stability of < 40 Mesh Patrticles in Low Acid Condensate 5 Three
grams of low acid condensate (product of Example 5) was added to 3
WEri9Eia668the < 40 mesh size FT wax particles in an 8 dramP@HEIUSESHEAS3
the vial allowed to stand at 20C for 5 weeks. At which point the vial was
turned upside down and after 5ighhpapss the product would not slide

down the vial. The rating was a fail - 6. The liguid naphtha petween the
particIe§t\9}}1cl§t%8\%/‘6’5518\%"ftsé1 (ﬂﬂflﬁd% e?hcé? g&%ﬁ’%%%ﬁ?féegig@? {66 much

wax had 1_0 dissolyed into the condengate over the 5 week period. It had

geled. Thizmateral Gould 9of, b6 cagily, BYRRGA MEheyL heallnd, FNi%

exampﬁe ifustrates tﬁelljmportan e of wax particle size. Example 1115 _
cooldddenparativrEseivnp|drSwing ofgmissh HheteriBarol vt snxture was still
clearCRRASRS AR AL A QTR E: WS RfveHowAcid candensale (Rracugtf siid

Example 5) was added to 3 grams of spherical wax particles in the 6 to 8
downn{be MirhngBGFRHA Erain VINP SRARRAG AARANEIFS 63l B\REaT R -SralTg akures
may B0 GrigsrR VoK AiBlCaRlipg-iasiopibiepipetiatwi) teeiiabuias iisngebrature

upside down and after 5 light taps, the product would not slide down the
abov@ig?). he rating was a fail - 6. Due to the higher temperature, the

Fischer-Tropsch wax particles had completely dissolved into the naphtha

to form a white solid. This mate@ld&&%dl@ot be easily pumped without
heating. This example illustratesthe Importance of avoiding excessive

tempe Fampaets 8 e Rrigclediag embah i midhensanip & 20 bamey of
6-8 Mesh Particles in Methanol 30 Ten grams of methanol was added to
1(;4grams of 6-8 mesh size Fischer-Tropsch wax particles in an 8 draﬂr{u
viaf}

SETPRAbIAERY SRR AR AR PLPITE Rt GARAIPEOIRESH FHaas fhdow
acid ¥ilasas dunedudpsitecanyis saaadbetiansiaiabieprogueidiame aict elyam

. . slid dawn the vial, thu tratin that(t%’stran ortable product
ok G LA DA T rlrg T9 U0E 06 DR 1o Sy st s
descRed Ad 520051033783 was 1. This Example illustrates the importance of

the composition of the liquid. As

Table IX
Wayx Particle Size Rating after 5 weeks at 20°C
6-7 mesh (2.8 to 3.4 mm) 2
7-8 mesh {2.4 to 2.8 mm) 4
8-14 mesh (1.4 to 2.4 mm) 6 failure
8.3 wt% 30-48 mesh in 6-7 mesh | 5

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

smaller than 7imesh (2.8 mm).
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illustrated, methanol is less likely to dissolve the wax particles and thus,
forms a more stable transportable product compared to transportable
products comprising hydrocarbonaceous liquid. Methanol, water and

WREE3sereof should form stable transportable products E¢dVSARTER3783

the particle size is very small. For these liquids, the particle size should be
< 25% through 140 mesh, preferably < 10% through 140 mesh, more
preferably < 10% through 8 megh, and Wen more preferably, < 10%
through 7 mesh. Example.13 1?§§§‘%vf 6-8 Mesh Particles in »
Methainedady atelrihlixtiviel &iglat §¥aigis of Metsanohbed twngrams oy 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
thel wiallvhaisanirhess opsitieidwsiierandssher traprisSIteblesro BTRRRIS!
fubriltPELatalY SUdJoMIHNe: Vidd: thi's damerslating thakihis6aasrReHANRown
product would remain pumpable. The rating was 1 . This example
beloyjystrates the importance of the composition of the liquid and the wax
particle size. With methanol-water mixtures smaller wax particles can be

trans

ported, and thus, may be pr

provided that the transportable proaugt can be shipped in a vessel
designed to harfepligisisisf Zisshiohlaspsbtbanvtdvithsa Cldsed-cup flash
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Transportable products were prepared consisting of 3 grams of lubricant base oil and

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

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

Table X1.

Table XI

Transportable Product Stability for Wax Particles in Lubricant Base Oil

Wax Particle Size Base Oil A Basé Oil B
16-7mesh (2.8t03.4mm) |5 4 '
8-14mesh (1.4t02.4mm) | 6 6

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

Experiment 17 (rating of 2 versus a rating of 4 to 5) illustrating the importance of using low
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clear, and when the vial was turned upside down the transportable
product immediately slid down the vial. The rating was 1. This example
demonstrated that methanol-water mixtures may be preferred over
WhettEhsP# the transportable product will be exposed to a t&nPErEHird33783
above 50C. 10 Example 16 Impact of Wax Particle Size on Stability of
moleuidesgai @ Jitaxaixdusesud izglidstiotaransparsableroid yctsiveereccordingly,
r ed that contained three grams of low 15 acid condens product
prer R e B T e s e SR B
prefevall pH@iechtd standnat2pEfomblywemksmhdlthehZdfaluated in the stability
test as described in Example 7. Table IX 20 Wax Particle Size Ratin after
5 weeks at 20C: 6-7 mesh (2.8 to 3.4 mm) 2 7-8 mesh (2.4t0 2.8 mm) 4
8-14 mesh (1.4 to 2.4 mm) 6 falix@ngRlEtro 30-48 mesh in 6-7 mesh 5
These resultggameaskatatialateblewmixterer Rt Waxhasmdensate can
be prepared provided that the amount of fine particles is not excessive.
The last experiment is important: In the last experiment, 8.3 wt % of fine
wax it ofeshsitentdsBRid8Risabeaduephtb &b pRboneskwarepaddhe
Ixture was stable at 20C for 5.weeks. itional fi r t
oo S e T A gl et B ARl
gramtrefri$poridbteshritucscomprising cordeamselrs dsand Atamdyiehsseallowed to

stancf;"ﬁ)t?? ished as less EH?M?&?S&?}! ff?t%rge%e%ﬂ]@f%qmgﬂﬁﬁmg, and the

mesh: (1.2 mm), preferably less than or equal to 10 wt % material smaller - -
transpesfebieREiigIBRAd I bs IF G 00BRYE b PeeTIORS TMRIGRA 18
trang RIgrddubniRBat DfckiaiighiMplecslarid/eight easTramspostablpifroduct
' tability 5 Two 'Igjbric?nt base olls derived fro ‘Fischer-Trogach wax.were
demqsyaiprare et FHEBH GErCIAE BE SO 4TS TEoPRIPHRIEE R Vit Tolk ™ "8
trandpeietnaiaticantant iFeplertiasmare o used as the liquid compared to

transportable products comprising a hydrocarbonaceous liquid.

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

Scope of the appended claims.
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10.

below. Table X 10 Properties of Fischer-Tropsch Derived Base Oils Pro
erty Base Oil A Base Oil B API Gravity, 40.3 40.1 Viscosity at 40C 30.85
32.23 Viscosit ' at 100C 6.260 6.3620 VI 158 153 Molecular Weight 520
I% -12 -23 Simulated Distillation. D-2887, Wt% by F
F71-57:3T 8332/ 853 828/ 847 10/ 30 863 1892 856 / 881 F 50 915 905
70/901938/967 931 /962 95/99.5 979 / 1006 972 / 988 Transportable

- prod FRRSRIBAL 5 RISSTELCOBIREISHISY of 3 grams of lubricant base oil and 3

graas of yyax PevIices: Bresral aefie BhmxperimeS06y Jigast trospbaablaving 2
products were evaluated in the transporﬁgb#éprog%jt sggabﬁi%atest at %%D £ 20°C: and
weeks at PECYaRIpRESSHFE Sholdn/iRsies Ak 4BPFUBIS) ¥ Iﬁ‘%ﬁ%ﬁ o<’ ™~
Pragluct Staldlity (s Mex Basigtesait diedhricani Basevail pitax Raxiejerise =75

Size Base Qil A Bage Oil B |'61-7£165ht%%§8 {0 3.4 mm) 54 8-14 mesh
(1.4 to 2. 2GRS & 6T BETREEEIPS SRS TR particles are

significantly poorer than those from Experiment 17 (rating of 2 versus a

rating of 4 to 5) jllustrating the. importance of using low -45. WO,
OORb BB BT OO FE HORBETS BT ErChToeg B ER s
liquigasteritayot He-iarbippetablerpredival partioreingirolpreferablydisax particles,

molecular weight of.a hggrocarbonaceous liquid should be < 600, more
and combinalons theredt, .

The préduct of claim 1, wherein the wax particles are Fischer-Tropsch derived wax

particles.

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

rating when measured at 20°C ior S 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 liquid has'a true vapor pressure of <9 psia (62

KPa absolute) when measured at 20°C.

The producf of claim 1, wherein at least a portion of the liquid is derived from a

Fischer-Tropsch process.

The product of claim 1, wherein the alcohol 1s selected from the group consisting of

methanol, éthanol, propanol, 1so-propanol, butanol, t-butanol, and mixtures thereof.
| The product of claim S, wherein the alcohol is methanol.

The product of claim 8, wherein the liquid further COmMPrises water.
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12,

13.

14,

15.

- wart5 FRRR SOnS SR PR B RIS SRS B 2

16.

17.

18.

19.

20.

preferably < 300, and even more preferably between 100 and 200. 5
Example 18 Stability of Small Mesh Size Wax Patrticles in Methanol A
sample of 30 to 40 mesh size Fischer-Tropsch wax particles were

prépaned decordinign b0t hebpreiablhe dessrtedirg hamnmplix Brovaigehai and
of m terrwanol was added to | 10 gram of 30 to 40 mesh size ‘
Fisc?ier‘-Tropsch wax particles in an 4 dram vial, and allowed to stand for,

5 weeks-at 20C- At which point in time, the vial was turned upside down,
and.the_trans r ] ' id. iak & <
o e o e 2 <
ThébrstemghidasvateThis 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
trafappretie pfothitts Sovneriingearpsibipsebibémmissotient guirs thehfksyeesis
presr%gggvention has been described with reference to specific
em%odlments, this application is intended to cover those various changes
and substitutions 20 that may be made by those of ordinary skill in the art
withaut denarting iom the, SRIFLADH (SEPREREBGARRED IS GidimSondlous
WHAT 1S CLAIMED IS: 1. A transportable product.comprising: a) 90 to 20
weilitiidseeatAbiiRmedn Sosm e SHine/iRenbhic SRET BAth HilliRgia Hersant
vapgk pressHie Rt mld fesis (101 KPa absolute) when measured at 20C;
and Db).I O to 80 weight % of wax particles, wherein the wax particles
comprise ?75 weight % of wax particles larger than 0.1'mm. 2. The
pro%gbg}‘ﬂ%ﬁg‘f éﬁ%ﬁ[%ﬁ%%ﬁ%ﬂ[ﬁ%&fewcﬁfﬁwmmerm from
consisting of Fischer-Tropsch derived wax .B aEtlc%%?é%)%e% 6%% ee%}/,ggmph the,
whekginthawampagicles are Fischer-Tropsch derived wax particles. 4. ‘
The product of claim 1, wherein the transportable product has a passing
stability rating when measured at 20C J r 5 weeks. 5. The product of

claimd pyshetetT i anspersabtaaiigdidcienprissises 34 seBO%Melgitolo

‘of wax particles. : :

The product of claifn 1, wherein the ﬁq&id comprises 295 weight % methanol.

The product of claim 1, wherein the liquid has a true vapor pressure of <9 psia (62-

KPa absoluts) when measured at 20°C.
I’hé product of claim 1, whereiu the wax particlés are smaller than 50 mm.

The product of claim 19, wherein the wax particles comprise 290 weight % of wax

particles larger than 0.1 mm.

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

particles 1argér than 2.8 mm.

_qlgi._



6. The product of claim 1, wherein the liquid hag a true vapor pressure of
<9 psia (62 KPa absolute) when measured at 20C. 7. The product of
claim 1, wherein at !east a portion of the liquid is derived from a

2. Fi%@al&ﬁ&%ﬁ&%@,%&emwﬁmﬁm in wheseindhemicahetrs-
selected from the group consisting of methanol, ethanol,grrﬁg

) opanol, .
isoSpresaribl SekanetEEneY IRATCHiktirad iR rEaTtileP rﬁ%t&ﬁ’c%ngf
clajm, 8, wheLeipsthe alcohol is methanol. i 0. The product of claim 8,
wherein the liquid further comprises water. -47 11, The product of claim
10, wherein the liquid is a homogenous mixture of alcohol and water. 12.

23. The progust efhclaip il s wherelmiirikguid comprises >_90 weight %
alcohol and 5 10 weight % water. 13. The roducto/of ?)Ialm 12 .V\{hG{S_I(%r than
the®nethJABRIBLNAYBETHOR %loﬁ}gﬂ?%%:’)gﬁ‘?é%}?é Pt WEE ALY IFHEE

product ofglaim owheseinrthecliapd further comprises a

hydrocarbonaceous liquid selected from the grout) consisting gf naphtha
ey o, SRR A RERE Sioe DA CFTREGHED 0 E51et A, e
product ohglaip dirudensip thadigy st ikrihe pepnuisks adbapinth pvesie coedsured

from the group consisting of petroleum derived naphtha, Fischer-Tropsch. .
derived n&b%?ﬁg’, 1 %F%&E?ﬁé@‘ﬂﬁ‘é%%?’i UEHECRYATRE 85 é%cl%f mgorﬁ’ A liguic
wherein thadigoid gormplise s @awaighildg alcohol. 17. The product of
claim 1, wherein the liguid com ries a%w?_iggé I/o methanol. 18. The
product of EARTRY IR S SRFIRE HNTPRAE SIS vapor pressure of <9 psia
(62 gKPa asahie) Whernmeatoredan?iE ihidThe product of claim 1,
wherein the wax particles are smaller than 50 mm. 20. The product of
claim 19, wherein the wax particles comprise 2t90 weight % of wax =~ -
24 partitie ssthgarothamf. 13mnbeRin Teeppraffinet vis|wdegsdviereiT i tax
par%_%l%?s_ (‘F?mgrise a0 weight % of wax particles larger than 2.8 vnm. -4E -
22. gsﬁ'o'%fugf}%f claim 1, wherein the wax patrticles are in the form of
spheres, semi- -

25, Themethod of claim 23, wherein the Tmixture has 2 passing stability rating when |

measured at 20°C for S w;eks.

26. . Themethod of claim 23, wherein the transportable product comprises 30 to 80 weight
% wax particles.

27.  The method of claim 23, wherein at least a portion of the liquid is derived from a

Fischer-Tropsch process.
28, Thé method of claim 23, wherein the liquid further comprises water.

The method of claim 28, wherein the liguid comprises =90 weight % alcohol and <

10 weight % water,

[Re]
hd

30.  The method of claim 29, wherein the alcohol is methanol.
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33.

34,

35.

36.

37.

38.

39.

40.
41.

42.

spheres, flat disks, doughnuts, cylindrical extrudates, multilobe
extrudates,'and mixtures thereof 23. A method of transporting wax
comprising: a) forming wax particles comprising >75 weight% of wax
particles larger than 0.1 mm from a paraffinic wax; b) adding the wax
Tharticlesitol & iquidicomprisities 3 BOAFEIGHE 9P RRBHS | BRI AERTRRT 20 8RS
vapor pressur <14.7 psia. I r C,
o Ao G 130 e el an
bi@® tol S0 vmightres WeikParticles; ¢) transporting the transportable product;
and d) separating the wax particles from the liquid. 24. The method of
claim 23, wherein the paraffinic wax is derived from a Fischer- Tropsch

 Trovebsd 25 cfe Aetertcor B18iH 28 SRURERSHT R - B has L Passing

stability rating when measured at 20C for 5 weeks. 26. The method of
claim 23, wherein the transportable product comprises 30 to 80 weight %

Tharahsciés 2. 2P hseiid e UKIrPowT kfTefein WEIRHSP SRR of the

liquid is derived from a Fischer-Tropsch process. 28. The method of claim

23, wherein the liquid further comprises water. 29, The method of claim.
Tog TAHRoR HRTGHIQMSTREESE B LB RETS SdBHBIARELE ) WA 6
prgates. 30. The method of claim 29, wherein the alcohol is methanol. -49

31. The method of claim 23; wherein the liquid further comprises a

hydrocarbonaceous liquid selected from the group consisting of naphtha,
Theavwil shstillateslubkigant tthasexaibraodsaitsred theraof(38niThe

method of claim. 23, wherein the liquid comprises ?95 weight % alcohol.

33, The method of claim 23, wherein the liquid comprises > 95 weight %
TRethainal.o34taline fnethadofielainy 33rtwhsreimphiscnzzdh armgis Yerfweek

a eth.atﬁol 8%”%‘,%{95 process. 35. The method of claim 23, wherein
ti :

from'
pﬁ%@v%){;b%} f€s aré"Staller than 50 mm.

The method of claim 7, wherein the wax particlcs comprise =90 weight % o wax

particles targer the.: 2.8 mm.

The method of elaim 23, further comprising maintaining the transportable product at a

temperaturc of <65°C.

The method of claim 23, further comprising maintaining the transportable product at a

temperaturc of <50°C.

The method of claim 23, further comprising varying the tcmperafum by < 20°C.

The method of claim 23, further comprising varying the temperature by < 10°C.

The method of ctaim 23, wherein the wax particies are forrned from molten wax by a

method selected form the group consisting of cooling in liquid, cooling in gas,

casting, molding, extruding, spheroidizing, and combinations thereof.

- 5&_.



43.

36. The method of claim 23, wherein the, wax particles comprise 790

weight % of wax' particles larger than 0.1 mm. 37. The method of claim : ,
wherein the wax particles comprise ?90 weight % c.' wax particles larger
thaTh Bethinl E&:1dhel ) ethedioftctainmdrfidith erciammpsisingrramitameng

the tr?%pogtag)zllg ?1{10 %Cij t ‘9 teg[;!o rature of. <g5'C 3% ;I'Orﬁ% wethcguglm‘feS aré
claif ,?‘L’jr et compn ng fam allﬁifr’lsg §'tfan 68% le prod%XcPata

tempedidétiiean tie(fomdédl Wivepaeitied of claim 23, further comprising

44.

varying the temperature by < 20C. 41. The method of claim 23, further
comprising varying the temperature by < 10C. 42. The method of claim 23,
whéfednritteod ag gairticl@ sveteréar the s ropamaiearaay dytel fretitbel liquid by a
select%g gocrm t@l%group consisting of cooling in liquid, cooling in gas,
casﬁ‘r?g,omo?é?ﬁg, e§truding, spheroidizing, and combinations thereof. 43.
The methdod of clajmtR, ivheeeapditeblaproantiches ars tormedifrevessel,
mixture of molten, wax and small solid w rticles, wherein the s
ol wa partcl ot e e T e EREI L RIBR 1S SREL wien
method of claim 28zoeldeminvieravax granicles dempeparatadifeoresthbare
iquid by & method comprisiog: Al ecing s 0sRetatls IORCLRong e
molten wax in a vessel, wherein the transpor able proauct Isata
temperature of <wBCiswidrasijesielyaind: litibdaiatgressure and
temperatugz1 in ﬂl%c\ﬁ%ﬁﬁﬁf&ao%@ﬂﬂ?& such that the molten wax

a

remains in & molten state"and the water is at léast partially in a liquid

state; ii) rééoveripgpvapo zbieagracHioscparatviicainchstiqpomios e

water in the liquid shatg fromthe molten wax; and iv) recovering at least a

portion ofthe molter wax. 45, A method of making a transportable

. Fischer-Trpsch GeAVERE & derst aaRIHesing thaskeoiing a

45,

46.

Fischer-Tropsch synthesis to provide aproduct stream comprising a
substantially paraffinic wax product; b) isolating from the product stream
@%i}{ll

the SuBetatti AP BRRE ATERTRC ) FoT PG WP P feTe et RPN AETBPTiing:

weight% opwRxRAHICISJRESTEIPRR synthesis to provide a product stream
comprising 2 substantially paraffinic wax product;

b) 1solating from the product streamn the substaritially paraffinic wax;

c) forming wzix pafticies com?rising 275 weight% of wax particles larger than
0.1 mm from the substantially paraffinic wax; and

d) adding the wax particles to a liquid comprising > 50 weight% aleohol and
having a true vapor pressure of <14.7 psia (101 KPa absolute) when measured
at 20°C, to form a transportable product comprising 90 to 20 weight % liquid
and 10 to 80 weight % wax particles;

The method of claim 45, wherein the mixturs has a passing stability rating when

measured at 20°C for 5 weeks.

47.  The method of claim 45, wherein the transportable product comprises 30 to 80 weight

% wax particles.

_E'E.._



0.1 mm from the substantiallypara~nic wax; and d) adding the wax
particles to a liquid comprising > 50 weight% alcohol and having a true

vapor pressure,of <14,7 Asia (101 KPa absolute) when measuyred at 20C,
i s R S R e T
1O$@5&Qwig5m9{opw3@articles; 46. The method of claim 45, wherein the
mixture has a passing stability rating when measured at 20C for 5 weeks.

47. the method of claim 45, wherein the transportable product comprises

49, 30 1o, 8ewyeighit Jaivaxspartiales.at 148, a Thetimetionkdimladns 45rivdietein 2
at least a portion of the liquid is derived from a Fischer-Tropsch process.

49 B HBLPBHERIRTSAS, wherein.at least a portion of the liquid is

derived from a methanol synthesis process. 50. The method of claim 45,
wherein the liquid further comprises water, 5i. The method of claim 50,
50.wh %W@%Q@@%ééc g’ﬁlp rﬁ‘?fiﬁé‘éﬁo@a}&%ﬁﬁa%bs oF Viater
by-product from the'Fischer-Tropsch process, water from cooling water
from, the Fische,r-Tr,opigh pgoces , and mixtures thereof, 52. The method -
5L of ARG R the WA PaRiCR Y AFb S ATATRER P e BRC IR Re OF
- methedafclatiuSiZrovh ere i she wixmpatictessomprséro29 Gaviightseofrom
wax, particles larger than 0.1 mm. 54. Tq method of claim 52, wherein
the WaX PEHECIES BWS%%Q@&‘?&%Y% Sf\Wax particles larger than 2.8

mm. 55. A method of converting a hydrocarbonaceous asset at a remote

site into products that are delivered to a developed site for conv ' :
52'into'§§§5‘?§lﬁai E%&Iﬁgau% sejr e Srgéxeggég%%?fgiﬁbr%a%géf:(%)hna\?e?tqngghe
hydrocarboraceous asset into syngas; b) converting at least a portion of

the syngas.in roduct stream comprising.a paraffinic RYefont % of wax
kb V5 R e D R
compitiies PAganeigh®4 afwax particles larger than C.1 mm; d) adding
the wax particles to a liquid comprising > 50 weight % alcohol and
54, The method of claim 52, wherein the wax particles comprise =90 weight % of wax

particles larger than 2.8 mm.

55. A method of converting 2 hydrocarbonaceous asset at a remote site into products that
are delivered to a developed site for conversion into salable finished products, the
process comprising:

a) converting the hydrocarbonaceous asset into syng'as; N

b) converting at least a portion of the syngas 'mto a product stream comprising a
paraffinic wax by a Fischer-Tropsch process; -

c) forming the wax into wax particies comprising =75 weight%s of wax particies
larger than 0.1 mm;

d) adding the wax particles to a liquid comprising > 50 weight % alcohol and
having a true vapor pressure of <14.7 psia (101 KPa absolute) when measured

at 20°C, to form a transportable product comprising 90 to 20 weight % liquid

e) and 10 to 80 weight % of wax particles;
f) maintaining the transportable product at a temperature of <65°C;
g) transporting the transportable product to the developed site;
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having a true vapor pressure of <14.7 psia (101 'KPa absolute) when
measured at 20C, to form a transportable product comprising 90 to 20

mﬁ’%ht i%g%dﬁ%)thaen%aégpﬁ%% gﬁ@&ﬁé&%@’ﬂ%&@?&ﬂ&&%ﬁé) maintaining

ranspor pro perature of <65C; transporting the

trasportgble-product inthadiewslepedtaltiquid24y unloading the
transportable product at the developed site; i) separating thiﬁvﬁ
t

ax
pailicles ARHHEEHBIIEURIS AR BGTEGRichtY HIEREI S FURRBIPBIHE sy Produsts
56, Pariclesdnio salakle fnished ProdusisinpBolheime thesadiChaie 3mgas into

further comprising converting a portion of the syngas into methanol,

a
eI A SRECERIER BSFEPRE ST BVIcE BURES S lowt
porfign Gf sheligid in:dhe: Fansperisie paduct. 57. The method of claim

56,.wherein the liquid further comprises water. 58. The method of claun
57, wherein the water is derived from the Fischer-Tropsch process. 59. A

57, methd-fonb@pspRENSs avRRS pEaiRIIr agtiet nehidisg atleast one first
remote site and at least one second developed site comprising: a)

receiving at a developed site the uransportableproduct, which is produced
sg.at gne AedddwRlibmbrematehites kaameibodadropr Singisghiorhiogsch
wax particles comprising ?75 weight% of wax particles larger than 0.1
mPR% paraff nic wax; and i) adding the wax particles to a liquid
comprising > 50 weight % alcohol and having a true vapor pressure of
<14.7 psis (101 XFa absolute) whe eas t 20C, t

55 o BB S EON SO TE 20 BOAL TR S F016 8™

weight Yndvaxqasrtotesicand deyelolaidiitg theprassgortable product. 60.

T etod 0 55, el SO0 SR A spyion poexs

the step obaenveqgtingltylefstaopostientyfa thetimdemmpssirle finished

products. 1')53 forming wax particles comprising =75 weight% of wax parﬁcies larger
than 0.1 mm from a paraffinic wax; and

i) adding the wax particles to a liquid comprising > 50 weight % alcohol
and having a true vapor pressure of <14.7 psia (101 KPa absolute) when
rheasured at 20°C, to form a transportable product comprising 90 to 20
weight % liquid and 10 to 80 weight % wax particles; and
- b)‘ unloading the transportable product.

60.  The method of claim 59, further cdmprising the step of separating the wax particles
from the liquid. '

6.  The method of claim 60, further comprising the step of converting at least a portion of

the wax into salable finished products.
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