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WO 2006/036659 PCT/US2005/033647 FISCHER-TROPSCH WAX
COMPOSITION AND METHOD OF TRANSPORT Field of the Invention 5
SETRERA wansportation of & paraffiic v from a remotb LD 16+

second site where the wax can be upgraded into finished products.
Background of the Invention 10 Oil fields are typically found in remote
FloCHRII KOid € Hi M raiiviieOST T voeNib (BTN einfivahd GRen
it comes out of the ground. Typical maximum temperatures for
conventional crude carriers are 140F (60C). Waxy crude oils must be
shipped in specially equipilieifi ofitfie yeidienat temperatures up to around
16QF [&%}&2 in%@rﬁ!?nvy%éﬁé J&%%&%@é%%%%ﬂ@u@éﬂl dSWVRXHaghmercial

operations must also be shipped in a 15 molten state at, elevated
transpRIFAST AfL B HISIFr A Boeh & FRTRSICtEIIKE S SSRADK SEFIHRF G IS a Side
upgradiee mg%rbhﬂ&hgppe_d in these specially equipped carriers or
specialty tankers are typically required to have pour points at least 10F
below the shipping temperature. Shipping crude oils and waxes with pour
points at least 10F bel@acthedendpdraisiiaehshipping in the specially
eyinReg.carier oL Shatially lanker provides 8 eastie. ol piglegrion
agalnsef AnD0-BXCBSSIVe Amount of sofid wax orming dgu.rlng the voyage.
hydrapdthilenaome soligavastscalrebd dutesateced thirgyamibadimecfonsrativmof an

tempESRESSNE c%ﬁl%ﬂﬂ%x?ii%%i&’e\é’%&%%f%aﬁ'wdy nd sy ORSHALoRo
crude

~~melt the solid wax. The use of conventiona carriers; those that ship
shippdeifeFRER A BAHIRBIS GTee SPBICHlbRREDHUTES SR8 ARURENEREV &7 1 °C)
SlackPessibRResauseuiNess A el Sdavena significanthulowies boshighed in a

transport. 25 Similarly, when crude oil is shipped in a pipeline, material
molgh 3 SRR A B oL GPBrorirted LA
slacktiheses thatetials: akipiskthe tesdsfeciiéntedipipelimeserSimiacishippirgrs are

. considerations exist for transportin crude qil in.railcars and trugks. .
pieg RS RO BOIE ATt b SRR L Bpine
crudgloibs tmdheasignifideprtly foimer adetsol Sarshon {80 etuteo il inpkg ak the

specliS ARG GoRLasets Bre ofisnlacalat A demAlssSiEss Mris-ofeDa SRke an

commercially feasible to convert these resources into synthesis gas and
excegpigh ARy AIGhep iSRRI Rl A SeX BB VAT BROTETNE YrESTalTer

toleriR@Ny i@ rensRest brannataheasans coabasselsiioanathemngthy

gnd g&%}}%%%@%(;%%ﬁ?}% shéll?é] %ag(r.o%ﬁg %gg 0 c%lrlil\g elrrxlt oﬁ%IVc\:/rgdez ggr%/eorg ,61295) sge 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 arc pumpable at near
ambient‘ conditions are preferred because these materials avoid the need for heated pipelines.
Similar shipping considerations eﬁist 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 feasibie 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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Fischer-Tropsch synthesis, can be used to convert synthesis gas from
methane or coal to higher molecular weight hydrocarbons. The products
of Fischer-Tropsch synthesis are mostly linear hydrocarbons, these _
Wé)ré%é}tss(’%sﬁen include a high melting point paraffinic wax. E%Wﬁ%%ﬂbm%ﬂ
.. Fischer-Tropsch products, a C5+ containi Produ t stream, which is solid
Fischgi SR ARG P O bl RENREA ARG st ST Horir By
higherefeteed tovasgisynydracebond/HEr papitatcoSissai¢h& mebteysites;swhere
mostit mre]%tﬁ%l'&gﬁjgg 9' t%g:%l arso %tc%s%'i?enl(i)x%c%%g a%%ﬂ"%@éluﬁ%&%?&[ﬁ@ﬁﬁ% wax.
imit the amount of processing equipment at thétemote “16cations.
From AlwcBisshmylFravisdersidapie 1d treaesroring eragney sieremo wXistiigsolid at room
temp&ORYNRIGIaL ifingsieodrrngiadingdeipioviae finished. salablepraddets.

10 Since it is desirable to transport waxy petroleum crude and -

FifCkar P HS D A TSN IIlieRnyhETE e RaE) &R BrheRiches b e
locaté@RQIR; Sitas taiciFtan camnersiahtefinerinstharg dayadecs aftemisto

.deveg[gé) a%ceo table gp@rggcpes for this transgortation..U..S. Patent Nos.
locagns g oL 8 0%s 458 W 803 OB B 6 581 AR 8°BE B GULISE
reﬁnﬂﬁﬁfyshpgafﬁimmd:ﬁmhéﬂimcmmm@mﬂ products .prqduced by

(e IsAcietNlo JNERE BRGNS fuibiel diselase ol 3 0e RO Ak,

a Fischer-Tropsch reactor can be Bro uced and shipped from a remote

includimgalechereTnoeryhsitadordfudivar svaivisdts tadigsmpgradrfg e, there
have\r?@é}%&ﬁ;mqgwé'w Rradused.and Lparaded: ab-anpfinghysite. There

ave been several approaches developed to transport the Waxsy _
FISERF AN SEIBRIORL O 4SS SR8 R eyt 5,536,260 disclose
a catiigC eIl roseth@radhsis: Asdistlaaedrimbb p2AiRaER) NeschB660651,
is to isolate C20.36 waxy hydrocarbpons from.the Fischer-Tropsch
S TR C R R R e R s
prodnad-salatilep sbfidmparaffinewese by droterhont ifvitliet@2Gi8tnarigeamisphdd
form from a remote sjte.to a | ite, : ' olids’
e e G e e s, i
diffibete herc bxpesmivel 2madibclaplonsddh Harstotsed o rassdporiapsch
prodfct imf tagmﬁqa ﬂ%@@%ﬁ?ﬁ%rh@@ﬁh%ﬁ@&%@Qﬁ@s%%&@dcﬁmf%ﬁ

some of the linear hydrocarbons into iso-paraftins, as_disclosed in U.S.
Patep iant-RR§: B b9 10a0 s S2mathtNg I 92088 AR tie S hrnt tonichieve
prodactpulNRable-pradusizdbe FHisehessdy opsehwax isnisenelized-i@ ranyestid

me of the nogmal.rgﬁg ins to brancgf ara%ins. Isom?rizatiton local sit
PAraifi Ve BYATRGHERTHA ikt 1€ re S RG IR M 3G DBiEhE tEMp&rature 2ahd =
Howthereforepistmprel easiyuiran spenaiteicHawe eadtngs aggreldmignniayilitics
and {ﬁucgugedg:tk%ﬁqu&s ré%cf)tégg%f facilities, which are expensive and difficult to

opérate in remote locations. -2

Another appreach has focused on transporting a Fischer-Tropsch syncmde that has
been partially upgraded to convert some of the linear hydrocarbons into iso-pafafﬁns, 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. Isomertzation provides a syncrude that is near hiquid at
ambient temperature, and therefofe, 1s more easily transportable. However, this upgrading

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

remote locations.
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WO 2006/036659 PCTIUS2005/033647 U.S. Patent Nos. 6,313,361 and
6,294,076 disclose transporting a mixture of Fischer Tropsch wax in
WhghtePIgdfrocarbon liquid. In U.S. Patent No. 6,294,076, thB(HiE38¢5/033647

L

Tr@ﬁﬁnb’@n@témm tatdneathenmipdisgrelsan H Bﬁataiﬁdr@mm fhtFR2haeight
Trop%}aﬁ@ﬁh? 'H%&%%@ﬁn%&%%y d&% ancf) &1%8 to1xle t\é)vf\{ Ié%%%)ﬁ/&ma in a colloid

T
Fischer-Tropsch wax. However, since the ratio of wax

mill: RysifiRcArEsOnt PRtk BumIMblE FisdhisraT ropseit propessis gisatextivarran
contzAR Y¥RIRLL0: RIS ARBIGREN WIT%Q@W&x?%I%%%? gehersbiRRSEM 0

wax from the remote location. In U.S. Patent No. 6,313,361, a slurry is

WelZhd i BT IREh st o Stetshc Resthartiiteal s fiyHabt kydrecatpons

prod RAKBHHC.REROLNEEs A iSO seHe iR PIONIdR & SiahIe, ST ¥pHR6asR idnnot
wax %arg Ieg,é%*g léi% apout 5 to 30 % by volume of the slurry. N

transpOL A i F T R S B ARG B 95259y B oL SrBaiAa

6,31 pa6dpakierfosivaneddesitetcihiv ibatbsbilinh thaseviethoddiprevideder
ransportation of the. wax drocarbons.in a . pumpable form without

P R e g s male

up abrah§po Adfiohyegipraehthetmout requiring the use of heated

UanSpOsAIOn SUNAMEA.ADI N 8,588 VAROTREGSIS, MATPONSL o

-desired that'these methods allow for transportation of a product

formeh darisGrdntedariEnd Soitaghmothotoarenderdeatsoasorsimmatc 2oy
hydrastee haiseayrtedihat aksliinic waxeserRRe Eag&%egﬁqgcﬁiﬁe'@m%om

by forminggthe paraffinic wax into wax particles. The paraffinic wax

COTTgSIOR £ i AR RO TR R R P e M BAS AE a e S bRt e prapricstion

equipaRiajaltgxite Avak pasiciessand. aMisisker heistahility taitaasnastabie allow
roduct is maintained ensuring that t

for trans oxgta on o rortliucttgytc 11 amﬁg eaterqg ar? %}%W X aJ%% 2 arﬁonm
BB RTRAINATA HRECSNTOURY S LRIRIISNAY paratﬂ: S5 S ROt ExEAEEETIERODS:
one embodiment, the present disclosure relates to a transportable

product. The transportag [ c'i%;ct comprises 90 to 20 weight % of a
liquid comprising ?50 wa%‘r)@%—vvo ater and having a pH of> 5 and a true

vapbhgsresss thecer @efilrprgse finw s sander arpomriad ¢ ol eotB0bw éaghmng
the JR-RiWRGRRLHeSxTHeHMaX PAIIGISSERINRYRS ARIMBIBNE 20 ENE can be

particles larger than 0.1 mm. 30 In another embodiment, the present

rangRRERSsHTE FATSPOE B! GATRGH T QOB ATARE SRS RAKCI9TRR frieisifl. The stability

of 1EAIPPRSAS FarFab g W RABC RS DOmNRE 3HAY tRE arueishd v of yuaxcparielas:

. lar Tjr tg%? 0.1 mm fiom@‘garaffini wax. The wax particles are added to

00 A B LB S e SR MR HARRG & pH of> 5 and a true
vapir pressibei phent1the Psidnvii@tiosure relates to a transportable product. The

transportable product comprises 90 to 20 weight % of a liquid comprising =50 weight %

water and having a pH of > 5 and 2 true vapor pressure of <14.7 psia when measured at 20°C

and 10 to 80 weight % of wax particies. The wax particles comprise =75 weight % of wax

particles larger than 0.1 mm.

In another embodiment, the present disclosure relates to a method of transporting wax.
The method comprises forming wax particles comprising =75 weight % of wax particles

larger than 0.1 mm from a paraffinic wax. The wax particles are added to a liquid comprising

=50 weight % water and having 2 pH of > 5 and a true vapor pressure of <14.7 psia when
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- nyeRGHERUSSHEAIS AR O edER In Acid contento pravde 2,50

-3 WO 2006/036659 PCT/11S2005/033647 measured at 20C, to form a

transportable product comprising 90 to 20 weight % liquid and 10 to 80
WQREHI YR ax particles. The transportable product is transptFlelSARE A7

particles are separated from the liquid. In yet another embodiment, the
measyred Al A HiediDrE sdrapsrorrAlamsadse sommising 205 20 spogtalidiquid and

10 tof86eheghl ropaspderikad PReGGEpbASIDSIRAN.CURRASEHPE PRI Jarticles
are Sgls%Q%r- gro %ﬁ? %ﬂtheas to provide a product st_ream comprising a

.SFl,,I%S anfﬁalﬁly pa dtific wax product. The sgbstantlally pa}raﬁlnlc wax is

isqlated Jﬁ@ﬁeﬂlﬁtﬂ%ﬂ%ﬁtﬂ'@es\é\l@ﬂ RAHIGIRS FQM %ﬁ' FRARLR I ?ﬁ%ﬁfnoé’ a
wansPL AR RRUISIER arg6rdhan O um avg Tormed from the, substantialy.,

baraffinic wax. The wax parieles are a00BH 1 8 ORI SRR Exor ischer
Tropgpsigmteessaaeeidsrchhairicigaepi afmmS smelasthise:valdy presshieval

dfet 144 RS m atransportable product .

P o B A e
COmPRSING Fine MEHBoI ferRx prtistesrgdiSein Sul e late toedrreth ot of

subs@@AYEF Ak S Y URCATRONRASSRMS-AISRL i A FRTQ E%&J?c%%r%&gu% Rpgltght

are delivered to a developed site 15 for conversioninto salable finished

% WRED ARG (AR B0 8 S5 B BITRIES BRARRSFEAY 1196 Ry ArbBBibYher Esasured at
20°(ssdininte myngasaAé leaska RamioRied e sy0eAs e 0oMYaIEhEY ®io 0

. {gpher-Tro slch process to provide paraffinic wax product and an
WweIght Vo Wax particles. : . , .
aqueousstream. The wax is formed into wax particles comprising >_75

weightfieieh waKcaanistemiargesinan Qb {ea st pedicn Ak a

treated aqueous stream having a p é'Wwax particles are a St
for cpytriesigoFelttinthné nredited dbvewusesty eamptodormmesrting the

hydrsansorahle RICOME SABRNSING.IQ 19,52 elght Y4 Jignid %&%935%2%

(;i%bt% of wax particles. The transportable product iS'maintained at

. W [ :
FischsrePsRRr ResS SOPP e RIFRIS atRY ProdiErdrafsportsdEsane The wax
is foslawelanedasitrriie doanspotable ieguek s umMeadach At thedavslopednn,

At 1site. The wax_ particles are separated from 25 the treated agueous stream.
Re18RETIPPSHIBR BPIRES FEPRIIERALCArS ESIE i 5if6Larable PRt
treaiproduetss kryeh advitberp@hofodimEin, ke prerent discldsere ielaiessteoion
r fransporting a transportable product including at least one first,
o e B B R alon
hquigh aprb a0 o preebite dfevwraprspioitablénp rogaptrithie 86 tran spodalsiencd at 2
QAduebis Breduc 1% i \msthed,
e e Al SRR Tl o

tranmgsp@%@F Fham O A hegtevgloped site. The wax particles are separated from

the treated aqueous stream. At least a portion of the wax particies are converted into salable
finished products.

In yet a further embodiment, the present disclosure relates 1o a method for transporting
a transportable product including at ieast one first remote site and at least one second

developed site comprising receiving at the developed site the transportable product. The
transportable product is produced at one or a plurality of remote sites by a method comprising
forming wax particles comprising =75 weight% of wax particles larger than 0.1 mm from a
paraffinic wax. The wax particles are added to a liguid comprising =50 weight % water and

having apH of > § and a true vapor pressure of <14.7 psia when measured at 20°C, to form 2

-4 .



paraffinic wax. The wax particles are added to a liquid comprising =~50
weight % water and having a pH of > 5 and a true vapor pressure of

< _14.7 psia when measured at 20C, to form a 4 transportable product
comprising 90 to 20 weight % liquid and 10 to 80 weight % wax particles.

traﬁrs%r{ﬁ@[bsﬁx%t%‘&'%cﬁﬁﬁﬂ%@@@l%P@@%&Eiéﬂtaﬂ/ﬂ@&ﬁé%@d@%%@ﬁ@é jded wax
a transportable product comprising: a) 90 to 20 weight % of a liqui

parisies idin UsePRAR RS YFALE LaIR#Yving a pH of > 5 and a true vapor
 prespusdinh sdtd, Asia (3 QtitRacbsahiarubrbrieaswedmisac apocl 4)20
10 tq. 8Q weight % of wax particles, wherein the wax particl mpris
el A O Ot O B ST L A oEane] Sepaop @ o
va;themeisnpm«rfdﬁda mhmdlomdmmm waxncm&_qsmsimgi ap°foramagd) 10 to
50 BRSPS, SOMRHSING R NEIaN 8. RAUIIGR 0BT AR L o v
mm-irom a paratfinic wax. b) adding the wax particles to a liquid
pagmprisireg he00eight % water and having a pH of > 5 and a true vapor

presgpreahid dsp e inlhO % I$FRR B0 Al HEh MR REASHEA RO Hsing: a)

form a transportable product comprising 90 to 20 weight % liquid and 10
forgige WatgPr Vs RakFRtiEles ) raRkdorting thet Mesie ralrept sl | mm
froand k-TBRRraARg thedams prticlesamdbedliguighiinadhirdiasnert Jorig %

is provided a method of making a transportable Fischer- Tropsch derived
WatoAUEPROHpREMSY &) %a%ﬁ%ﬁ?@V&Wﬂgeﬁeéﬁﬂrﬁoﬁs%h@ymf?e&gk&%@@?&éﬂt@
wigipracksatslrgaln°Complising arswpsiantial v paraftsiepna paaduct byeight %

. isolating .from. the. proguct stream the substantially paraffinic wax product;
o S Sl S R RRRG SSRGS D A BRI IBASE and
d) tiepar@it atim onpihecisubstantialygparaffinic wax; and d) adding the wax

partigles fo.4 li égt,c%%‘&“p?"ﬁ%ﬁ%%dvge&%%é’/ ‘é‘ﬂ%{kﬂwahf}‘éh'%%o%%'eoif@cher-
5 and a true vapor pressure‘of <14.7 psia (101 KPa absolute)'when

Trapselsudedvad 200duet fepmirassportaglepretuct dowltisingpreehtggphesis to

priVBight Medligrid.angh 10, 10,80 NeIoNi G e P AAISE RN @ fOM R8PS Cholating
there is provided a method of converting a hydrocarbonaceous asset at a

fro@mibte BitdiRtoSHFEELCES thabBrBtHEN evaaltt s duvel Bty sitecfoforming wax

pab@ElversiRibrinig salabladipished progductsatiielproegss GRMPUSINGinA)from the
SRS i ccaopaceets e e g o) NG S o5
wgahaffivcwaxnpredic anpdiart aguaals streampcpréesmng thelWasintoO]1 KPa
abSOLr ?{%}xgéget?ﬁ%%@% i 5@%0765 %e%%%:é’ t?ﬁr‘{‘s’aé‘r{%%{%i%!Féd'%ﬁgceégﬁﬁ%&p%3)& jo 20
) g at léast a portion of the aqueous stréam to reduce Iits aci

weghtdntitgrid and 10 to 80 weight % wax particles.

in a fourth aspect, there is provided a method of converting a hydrocarbonaceous
asset at a remote site into products that are delfivered to a developed site for conversion
into salable finished products, the process comprising: a) converting the
hydrocarbonaceous asset into syngas; b) converting at least a portion of the syngas by a
Fischer-Tropsch process to provide a paraffinic wax product and an agueous stream, ¢)
forming the wax into wax particles comprising >75 weight % of wax particles larger than
0.1 mm; d) treating at least a portion of the aqueous stream to reduce its acid content to
provide a treated agueous stream comprising =50 weight % water having a vapor

pressure of <14.7 psia (101 KPa absolute} when measured at 20°C, and having a pH of >

5; e) adding the wax particies to at least a portion of the treated agueous stream to form a



provide a treated agueous stream comprising >50 weight % water having

a vapor pressure of <14.7 psia (101 KPa absolute) when measured at

20C, and having a pH of> 5; e) adding the wax particles to at least a

portion of the treated aqueous stream to form a -5 transportable product

ising 90 to 20 weight % liquid and, 1Q tq.80 weight % gf wax
t 0
AR o SRR IR e PR g of wes

PaBEC; d) tramspuitiagtiite ransspoatablepraaucttothedpseiopedSittiHL: g)
waiaReHR0 e HansaAKablepsadictat e deveired iR D ReRARIR, e

the wax particles from the treated aqueous stream; and J) converting at
UraRsRSr AR O T the Trevdperiobrs #io Sasabhsaingribel pisdpeticlss dimkh the
redRResbutiREeieRRVidRd; A BRlRAth IOLIRASPATHBEiANNSROHAR B articles into

Eﬁi%m mcludwzgﬁat least one first remote site and at least one second
sagblrg SR ®staprising: a) receiving at a developed site the

transpostatie prpductiwhich ismpreshicadmatiane oF arphdpatity Ofyeragiortable

sifes by a method comprising: i) forming wax particles comprising >75 .
P BT e SRICIRE IS GFIRGR O A Folfes s g sie
coii)ragdiggahe waiparticléstdoadigsiid denparising: 260 mweight, Yhicater mnduced

[ > 5and a true vapor pressure of 514.7 psia (101 KPa .
ol B R AR S rp B R 'S i
coamﬁﬁiﬂgiﬁaﬁgmiglzd/weﬁw%anqm tande1 G 80! wighdeware Fantioles; and
ii)migé wplqad HP&%%%"%@E’ l@cm&%{ﬁlg gg@%&ﬁ?%%s?%%ehaving a pH

Figures of the Drawing Figure 1 illustrates a method for separating the

ofijax FAfiRIELANEPRIVEFSTE fhAdporasR Qldbiatsiuimny Wengncasured at
20p(esebinyentieRpsiayle pdlustraies At odime MR PrPVdiNgAd 10 to 80

transportable product containing, wax particles derived from a
W‘f*%ﬁ%%‘b@@ﬁlﬁbﬁ&@ ‘5@?&3@@ BEEHPRSR S R 9intion It has been

discovered that paraffinic waxes can be efficiently transported as a
transportable produet8bRESEERGon D the Bigrseod Ahs Eiwing

into solighwax pakticles . idbedrarsoorable pogucisAfdRe NeseRt of 2
invention Qjmd methods of transb%?rting paraffinic waxes, it is important that

(R ERAIP R RS AP ASS TR HiFdURETdRYSRSstd wax particles in the
transpdfigiten lifpetaierefesablydithentiran sporakon it dstable product containing
h\gango%gré O%%ﬁ'\‘,%b"g- éccko.rd'hngwjio the)[é)resent invention, the
transponaple pro LcCadvan a§eoﬁ° >S/° Brr%%er%‘es 10 to 80 weight % wax
particles and 90 to 20 weight % liquid. 5a

aVzai gl UL

Detailed Description of the Invention

It has been discovered that paraffinic waxes can be efficiently transported as &

transportable product comprising 2 liquid and the paraffinic wax formed into solid wax

particles. In the transportable products of the present invention and methods of transporting

paraffinic waxes, it 1s important that the solid wax particies remain unconsolidated solid wax
particles in the transportation liquid. Preferably, the transportation liquid s a homogeneous

igwd. According to the present invention, the transportable product advantageously

comprises 10 to 80 weight % wax particles and 90 1o 20 weight % liquid.

5a



The transportable product and methods of transporting of the paraffinic
wax according to the present invention are able to accommodate a
relatively high weight % of wax particles in the transportable product while
avoiding interparticle adhesion and clumping by ensuring that the wax
particles are not too small and the amount of small wax particles is not
excessive. By ensuring that the wax particles are not too small and the
amouTiofamaittaveppdticles ihabbexee ssivgotiiiarparticleadhesion.and
ag{I:uI[n nin [ gv%isda% .even vyl'ha?gatbklgttransiorta I§ pro?uct onfainsa, . ;
rela |V§Iy high'weig P85 6P Wax partiéfeasc.c %gborcﬁﬁ’gw,e %’a‘"e& W)?’ght %0
valapaedizive titomaativws o peéicie vwiand asoafiomitattzaispadiation afid clumping
bféﬁ‘&h(%%t}ﬁ%ﬁlﬁa%?#&t&c% %U{%Co"! i -Ic-ﬂﬁep ré&%‘?'& \évaz)ﬁ}%n b%rticies 1s
ny paraffinic wax, including, for example, Fischer- ropsch erlve(azlxvgax;
NEEERSREGYEd BivBuaK aloR Wakpaabieratask inasmaldaditheremunt of small

&Qﬁdb%ﬁfc?‘é&%%&i Bgctastbe presaptdnvantianPisiesiablyidhe RASHTINIS WAShen the
-is derived from a Fischer-Tropsch process. The wax particles can be in

ri ( partic| .
THREROTRP ISTREp iSO mA AT IRENSY, RigD disiadt do b AN REByIRdhegerdingly, the
pesdsnolatesinml iblebecpdivdatis cand nmhinatians thpreafportatarabiiatively

1the Waxg)%tigles?gée.spherical or semi-spherical. 5b WO 2006/036659
BEHLIE2065F6538 “Pﬁ(eesliquid of the transportable product can be a

hydro€asyometesusdicuud baksohoisaffiate ny ar, anidinee fof txese ligHidsher-
the.liguid. i Ixture ly itisan Us mixture mixhires
o B D oA WA W i
hrspght deeTang thdhsalestatIGIitie Piveistonsistng Bhraphtia dodesd from 2
Wisilistiaieon pltECanhbReR PitiaRd Mhdesib ek ANGHaUId SHLahle.: fiat

for use in the transportable product can be a liquid comprising >_50
YrsyrPyBtRETe HRETLRY EiesteTTBF Uk i?ﬁfﬁ@afﬁar@rwﬁgtﬁ@ﬁr%mwrwﬁ
ERRAlse, ie:aviiqpictRosm prisipigescaDoveightsyhateahol. The limiting size of
‘the wax particles depends to some degree on the liquid used in the
transportable product. In addition, depending on the liquid used, the

vapor pressure, the flash point, the 10 acid number, and the pH may also
need to be controlled to provide an acceptable transportable product.
Preferably, the transportable product according to the present invention

has a passing stability rating when measured as described herein at 20C
for 5 weeks. 15 Definitions The following terms and phrases will be used

throughout the specification and will have the following meanings unless
otherwise indicated.

5b
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"Developed site" refers to a, refinery site at which transported products

are refined into salable, finished products. 20 The term "derived from a
w'(:)'szghs [}ré;)ll'grsgps.ch process” or' Flscher-Tropgch derived, mean: _}g%%st}ag% 4

product, traction, or feed originates from or is-produced at some stage by

a. Fischer-Trapsch process. The term J'derjved fro etrolelf " or _
..alcohol,

R AT AT PR R B S P s il lcoho
waterfrorm rai petrodé these tignadsA Whok thabigis dipemoteurn prsiireblniaie 25 that

homoEALRE HEEAD tﬁ%éﬁ‘?{%mgﬁq?a%%b%&%%hﬂgﬁ,QBmﬁQf@éﬁ%ﬁses

vention. "Slack wax" reters to paraffinic waxes derived from petroleum

275 welghig oradiamidanlgeisp dromohs Srrg RersiiBBR SRR Beax it Bthalistillate,

lubricRAMIAE: 5AM 3 tai B cREhAg RO MEd HekidingSiraighind Menahedreain

alcohols. Examples af higher alcohols include propanol, .30 isgpropanaql,
ProRGF 1 LA IR LG e MRE Sy IO AL RRE RSB e

transp&fiebsetoro@ity adrgatso rethiang) eoalripeloletmetghtSantshdilsTthatmiting
) le oil, and derivatives and mixtures thereof..-6 WQ 2 /036

sice Qo T B SR ot eSO P B A e BoR bl

prodwenipedditior, diptodes ofh comipeihasddhtainpoy gekogahedinsieppbonthe

acid xﬁfﬁ?o%?ﬁﬂ@%llé/ﬁ%’ RiKaRen  PrYIsN:ARd ihesslements. Examples
INCIU

e crudes, synthetic crudes, petroleum products such as gasoline, jet
transpgetpbigigdhfiel, lubricant base oil, and alcohols such as methanol. and

etbanglny hdkassrhenacsrusdiquidraaterns tQ adesidi et €aMaKsSssing

> 75 weight % of a_liquid selected from the group consisting of naphtha,
Stabﬂlﬁ%é%’“@iﬁgﬁ?gtmﬁ?é‘frﬁ?o??cgﬁ%%@ehﬁﬁmﬁg&n%%?gs“ﬁe eof. "Essentially

alcohol” refers to a liquid comprising ~D5 weight % alcohol. "Essentially

! 1] . . . P —;. . 0 -
Deﬁvxggesr refers to a liquid comprising ~:95 weight % water. 10 Marine

r refers to a ship used for transporting hydrocarbons, typically, but -
not birfiitecviog oroaend phirdseefirid dpretlibrouiRerh te itelfikefers 2odsHe

have]\ﬁ@?5\IS&%@&%&H%%%@J@P{Q{Q&Qﬁ?&@a@éis,et and more than 100 km

rom a developed site. According to the present invention, the
trarapsHeRses ST oa{Res, arHsig ieiohivh TrnsaftREedis f aTTsbRRY
into SEOMOTRGKMNPFSiRMOte sites to 15 a developed site. Screens and Mesh

Sl%ha In this application the screens an the meshtglz%Bergiglvale

t, .
e term “derived from a Fischer-Tropsch process” or “Fisc rs:»ps;cl[j1 derived,”

means that the product, fraction, or feed originates from or is produced at some stage by a
Fischer-Tropsch process,

The term “derived from petxfoleum” or “petroleum derived” means that the product,
fraction, or feed originates frdm a petroleum crude. A slack wax is a petroleum derived wax
that can be used in the transportable products and methods of the present invention.

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

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

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

oils shale, shale oil, and dervatives and mixtures thereof,
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are taken from ASTM EIl 1. For determining sizes larger than 40 mesh, the
material is placed on dry stainless steel screens and shaken by hand
both vertically and horizontally at about 1 vibration per seco%%gg

er a four
WRAGEYRLe for at least five minutes, and if necessary for a s&#‘.‘ﬁ%ﬁt% 1

tirge 80 bt amauntaimaterial on theuss g daes: ikalangrevinpalys
To insure that the sieving is comg{lete and an accurate measurement of

contaiRtg AL EHRATRbOR AT SRHOCRY SRS BITREE OReleFa HATRESES -
Exampléingchgalinaie dyevepieceded, herokam seopets sotisizeasihal)de thah 40
. esh other suitable techniques (preferably light scafttering) are used to
diesel Qi TR B TG TR 8 SR A S e ot o
nfetgtiat phesingp 26l ipolighithetee livafctheivestptize &7éarcightéd dfsing
uia 15288 | ysmaller; tigles dhatwill i ongh,a,
iquid g%g%gggﬁé]&ﬁ}%s%‘g 38%%%%9% négfggﬁ% F%Bfg A%STM lEIIt. For example,
and mp&etRs dEigfaller than 2.4 mm (8 mesh) will fall through a sieve cloth with
aR-VEIBe QRSRINGAEA b MuiNeAVSisde operiRgRengitbrodistance
bgtweer] arallel wires measured at the center of the gpening, in the
hORAEREAI 4 ARISD Veitie it abaribiRrRRERs red BERFateRA Recording to
ASTMELkar sigve elathwithanoaveragetopanitg eiBodsmppindy, but not
. Iternat'vely b% d?sigtpate(g 8tmesh. Conversely, "larger” refers to particles
hmﬂe&tﬁt fHFREY A 85t 6UgH s Sieve cloth with size designated according to
| ASEMdE SiteForferdmpléicpereblesriarerititara. 4 inf@estpeiand ore
then INELAPQR/OFERRDESILSAOBRIII64 Retdallibraugh a.sieuasiathwith

an average opening of 2.4 mm, the average opening being the distance
produpie BABEH S Al WP HRETIFiG AT tRBPATS BT he 6 PEAIAT, [rthe sites to
s devdigizontal and vertical directions, measured separately. According to
ASTM El 1, a sieve cloth with an, average opening of 2.4 mm may .
RGTFERN ) M BTG AT B R G S S G B ISRy ER S A
are tapsQaUaiAROM GUderor syBthatiaciizdelmeeting: specifications:faidadeined
regional markets. Examples include gasgline,.jet.fuel,. diesel f
on & R DL R L S Esaay o SRR e aout
vibratifaspreferstd avgasdousneibdistancofitainineschrsonimisaoxidel (eaysamidor 2

sufﬁcgeig@' E%Q@Qo%ﬁﬂ aRonalb.othercAMIRARaNts SUCh, A Walek JRE.$87 08 insure

xide. Sulfurand 10 nitrogen and other heteroatom impurities are not
that thfesrebie Sheaipe Prhin FeREH e BHST e F ietids- TPBR%h Process.

particlResempkilies.aamnhe semevedshy cenvsniiana) igebniques sikeidcope.
Vapor Pressure Measurement: Various, ASTM.metig?gds have been

For sigey ateiiet hava? IR 8 T8 i SRR OSSP BY sl Asaiag g e vsed
to de@%ﬁﬁe B4 963eBIO0NBAB A, a given size, and the amount of material passing

through the equivalent mesh size is calculated using the sizes in ASTM ElL1.

“Smaller” refers to particles that will fall through a sieve cloth with size designated
according to ASTM E11. For example, particles smalier 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 paraliel wires measured at the center of the opening, in the horizontal and
vertical directions, measured separately. According to ASTM E11, a sieve cloth with an
average opening of 2.4 mm may altermnatively be designated 8 mesh.

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

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

-7
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15 D6377 and D6378. D323 was the original method; however, it is rarely
used today. For purposes of this application, the Reid Vapor Pressure

should be measured by D5191 provided that the material ; 1% %?
WQB?t%’%%Slﬁﬁi%elow 700F and is fluid at 20C; otherwise D323}|1§csbse % o%gfﬂ

or Pressure. Measyrement; For mixtur ntaini g (oot r&gnﬁ H}n
not fa%??a ugfba Spor lﬁtr}z‘s”slﬁlrén Shoulg be calcula e%)%lgllr’\qgﬁ%%e éI%g;eéld \%apo_r %
the difPassrtey sancbthe Inomog rapsupibei destcimEigtfrdacprmpg. Py Bifcktigental

and v%ﬁoﬂﬁ apdRdiion.Eghry é‘éé(a}a?ég; "EVBRaKatYe.kass Hiam EXensth with an

ating-Roof Tanks." The stock temperature in this nomograph is taken
averaggsoiDmg 687 Bt Mavieke R Ak 4Atigeties 8 aikiy a single

compRunshoiiRiature. taterantrs rAnde s dialbesioiakaparderessting.
_For water, the true vapor pressure was 25 dﬁ}td?rmi%gd front1 hS;t?%’m T%Igs.
specificrbeRs (PR ild HroRat T r Satbr AR SIS Y& 53889 s riom- -
ubricandbosk afChemisipanchRhysies, 49th Edition, page E-17. The true

vapor pressure of methanol is in the Han ok of i i
romed sk BUIRN PRSI R iR B B o)
and h§@0 gemidgfi@3ihsitcaruat2os i intepvlatddarsmydhs tlatsliy and

nitro ggé%%ygt%@r%%%mm&%ﬁé P - 8ansiR). fibe daialb30yaror

ressure of mixtures of water and alcohols can be determined by
downaispso Sristler SXPRHHINBINEISH STRBESTWRIIKAOEH B BReedtERYI SAPIRSATaE
rechn¥i852006/036659 PCTIUS2005/033647 Transportation temperature: For
marine vessels, railroad cars, tankers, etgr. rati%% i hou%hea W8 eg
trAHRD BT RNV ERTTETRGCY Wi §m Stve of 2 typicar s

FREERERIE B
over BRVEARMEeRNtadie ReeSEapinPerstion nelatdisgdaAbaRdPoiabie Prodbtil,

mprising a liguid and wax 5 parti¢le tk rfi X
A bR i R i e

purptranspthrteipisiproduchadeahiapeobisiss vsripridé sonseserdisight %) weded
that t%QQn%\Qr}% RQ wejght-P6 wax parigles Jorefelably AREASRWEIGGLIGWAN323 is

particles, more preferably 28 to 80 weight % wax particles, and even
Qsedmore preferably 30 to 80 weight % wax particles. The transportable

predugtagerding te thenresentimentinhiasehRassinByaiabilitond Ohe Total

rating when measured as described herein at 20C for 5 weeks. Liquid,The
Vg SR i R DS EA B By PSR R A e ReR e

provale@hoFi guraten orrd Puitiane of 105 qiidsn\Hebrutng 1R Tvapoixived,oss
ron S B S R0 R S M Ber ECTRORIBS AP
20°C (68°F). For liquids which are almost exclusively a single compound, literature
references can be used for thel total vapor pressure. For water, the true vapor pressure was
determined from Steam Tables. At 20°C (68°F) the pressure of saturated steam is 0.33889
psia from Handbook of Chemistry and Physics, 49™ Edition, page E-17. The true vapor
pressure of methanol is in the Handbook of Chemistry and Physics, 49" Edition, page D-121.
At 21.2°C the true vapor pressure of methanol is 100 mm Hg (1.93 psia}, and at 20°C it is
interpolated using the Clausius Clapeyron equation to be 95.5 mm Hg (1.85 psia). The total
vapor pressure of mixtures of water and alcohols can be determined by appropriate

experimental methods well known to one of skill in the art.
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the liquid comprises >_75 weight % of a liquid selected from the group
consisting of naphtha, heavy oll, distillate, lubricant base oil, and mixtures

in certain of these embodiments, preferably, tl?ﬂ%T/Uszoesmssé "
W?y%f&oﬁ%{g%%%aceous liquid is naphtha. When the hydrocarbonaceous

liowlidl. i a, the naphtha can be selected from the group _consisti N
Z%W%E%&tqm%gera ?iap &ﬁqaaﬂgev sseel ra‘i:"lro%c(i) ars, ?a(@(ers c? , oper#gb

of petroleum derive Ischer-Tropsch derived naphtha, an

withOyfikedtels SHarsperiion fempemioim AtS, weitiyisdomimpiies S50 weight

envird@lgohol, and in certain of these embodiments, the liquid can be
essentially alcohol (i.e., ?95 weight % alcohol). When the liquid

cOPPRESSTATHIEHAB Eeﬁﬁ@%‘l‘éé SR ERAT B THERAFH GBI RS, AHigHE and wax
pmi@b@qh@haaa;?ds Hﬂkéﬁﬁs@azﬁktegﬁ?&\ﬁﬁ}%hgm%'@%ﬂ?éé&ﬁﬁeh@mfﬁe (Ijiqw@lrl&xhgrf

transportahle product, 25 prefer the alcohol is methanol and the liquid,
the DRSO TSR RO B G b SURMARG AU AHEY (18 S0k AetE g
liquidrathbhel 5 wvealteriratke: eaniideinpetttsaiineliqui@ caiprises asOpaaiged, Yore

nd,in i of mbodiments, the liqui e ential

e A S B el
partighisctUres oRilipssadifferedediquidsdipafetabiycac80nvoriog dve o nesmaaability
ratinSRSRIRA - NReR O ligvid is R byeereggrzapaggous liquid, the

ydrocarbonaceous liquid may further comprise alcohol, water, or
mixtures thereof. When the liquid is a mixture comprising a

Liguydrocarbonaceous liquid, it preferably further comprises alcohol. When
the Jiquid comprises > 50 weight % alcohol, the liquid may further
ORI ST P RIE SOOGS0 HERgHS Heon, alechol,
watehyaroodxhonattessiliguid, OF mixturdsthidssofiRieterabfyrabhyenithe liquid
mprises..> 50 weight % alcohol. the liguid further ' :
ror e
the Ligwitbeompoiessairy O bk e AitfodiHe Arkctd Digu ilicasipricssistmnoieqghihea,

heavY0o@lGaRAl AN G WEIgh L A0 Watalxihendhedighid Dermpiisess60
weight % water, the liquid may further comprise hydrocarbonaceous
embRgian A RIGHEIO6R FBRYAESR OBECA: Ao gTANEE eiisBdifents,

hydrwwbﬂa&ﬂﬁﬁliiﬁkiﬁﬂmmmi o r\lﬂﬁi@?i %}}Ma@[eclmﬁ _Eﬂk_tixdkfbl iR consisting

co riIses.alconol, and.even ore pretera ,'[ 1qul IS

of D R e s R T St TP nS ik igs thereos.
embadiarentsodhedicitic damprises 280 Ja_v‘éﬁ'g\bltig&watm@md #Bd0neitpn of

thesd 28 %%E‘;ﬁ%n@f%ﬁ%rﬁ%@h&‘%%@%Qs%ﬁHﬁniy%i@H%‘&g@é_ inglyde metbanalaern

and methanol-naphtha. The limiting Size of the wax particles depends to

the lgphdecelopriees 6n 2lveliRjuibesenhoh wreberapibsoriabiieaprbdighel M aeitfito And
mixSeRending optbe JioMid mseduibe Mapor pressure dhefash paitiihe acid
number, and the pH may also need to be controlled to provide an

prefg@egb%}gohol is methano! and the hquid can be 290 weight % methanol or |
essentially methanol (i.e., =95 weight % methanol). In alternative embodiments, the iiquid
comprises =50 weight % water, and in certain of these embodiments, the liquid can be
essentially water (i.e., =95 weight % water).

As stated above, the liquid may be a mixture of these different liquids, preferably 2
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 higuid, it preferably further compnses

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

-9
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transportable product. 15 Factors that are important based on the liquid
are summarized in Table | below. In Table I, where appropriate, preferred

values are listed as the second value, more preferred vaIu |
WO 2006 ﬁ'ﬁ%
&5k va"iue and even more preferred values are listed as't é@tr%%ﬁ%

4 JADIGLENTQCAIDONACRRNS tHgHiE COTIBIISES kitkitheamnHLas
wase liq ll#gozSO Wta% Wa%ﬁ?é 50 wt % Alcohol (Methan%?) Liquid va vqur S 1}1}\{;3es

>50 sveiaiﬂ?’/x%oi?olpf%%&ev& IR SO BB EEH RIS IR S OB AT 8o Wios
xlquuﬁmmﬁmagﬁﬁ&aﬁzﬂw@&f gichhat ma&m&m&mmmwmm the

N t de ti b
1 SRR S iy SR T K LA R s 0t R I D 5 mg
comﬂf@isl/gﬁ \@ei'gmg’olﬁ@dehfgﬂélhsmqumy mamﬁmmsmbydm@bwe@ghmm@i
I iZe <
alcok{ﬁlf cg}ljg 1)&2%% %@pﬁo\fv%xof /%h ot %me&&&ﬂﬁ%%ém%% cgéo{?xpnses =

mes roug < 10% through 140 mesh <

50 weiad thioaigh Beatiasid RrEGysemBIER FRESHTECEVRON oD 705583 the liquid
isa ﬁ%é‘éé@{)@éf QR3647 210 RONGRI Q. he N taRaROs g I erbpasReRtable: liquid

product according to the present invention is vapor pressure. International
compAaFirR GRS R A S RERT S P S P ERite
mixtGastipdiaboacsheasnventonal iaakeisitaaphelaw atmospheric pressure”

BT 60 508 WA (et 6 SR JE S B TAL) MRt the
trandpegabationdabt 1 InAddoidinddysmding on the liquid used, the vapor pressure, the flash
point, the acid number, and the pH may also need to be controlled to provide an apcebtable
transportable product. l |

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

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

value.
Table |
Hvdrocarbonaceous | Liquid comprises Liguid comprises
Hquid =50 wt % Water | > 50 wt % Alcobol
‘ {Methanol)
Liquid vapor <14.7 <14.7 . <147
pressure, psia
Wax content 10-80 wt%o 10-80 wie 10-80 wit%
Stability <5 at 20°C =5 at 20°C <5 at 20°C
=5 at 30°C <5 at 30°C <5 at 36°C
Surfactant ~ None — None - Neone -
but optionally added | but optionally added | but optionally added
Acidity =1.5 mg KOM/g pH >S5 <1.5mg KOH/g
=0.5 mg KOH/g 0.5 mg K.OH/g
Flash point, °C =60 =60 e
Molecular Weight <3500 - -
<300
160-200
Wax Particle Size < 10% through § mesh < 25% through 140 mesh
< 10% through 7 mesh < 10% through 140 mesh
< 10% through § mesh
1 < 10% through 7 mesh

-10-
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practical operational limit is a flash point of ?60C. A practical operational

limit is a True Vapor Pressure (not Reid Vapor Pressure) of about 9-10
S|a for conventional tankers. A True Vapor Pressure higher than,

é’p@rﬂc?{??ﬁ%ﬁgely 10 or 11 psia during pumping may make it a$ cﬁ?%og?ﬂ%%”

clsghaged e aners e anie Aol e Pelual pUIDG e

~ performance 1 pen ric ip. Reécew dres
INVEIBEN i diaped mPﬁ%wiPy Mwailqmmnnﬁ’ resvidtpoy IPreighe manmwnf Eelld

VapBSiReRasesk %&Q%&W@é'%U%%ﬂ@gﬂlﬂyan HapLRg, F%Qfﬁ%ﬁ%ﬂﬁ&@pressnre »

Given that the transvxggrtab e products according to the present invention
(i.e. JfEs fhdietrtibe ispamatasekiians biai sk iospd e Sefie TRienpapBor
highBreSaureafiiiealige @SﬁtIDMB; Qﬁdﬁasgmq&gﬁmwssoliwcaﬁmgnea

sured at 20C, pre Iy less, th altoll pS|a
Pl o0 St BT aReraB ek RN 6 CREAID [ e
Vapmé’awred(abm )&amhﬁfemmemﬁmm{ramsmﬁﬁmnsmmﬁlmﬂcers A

Tru e‘rc\r?ég §E’rrgh§%roc éq_% gm%I n|f| %rﬁg dp 89%%1_ |tsr11atge trans ortﬁjlon ve%s{el

onacebus products and Water ropsceh

difﬁswéide@iba@f%bmgﬁﬁhg@ﬂ#mmamnhwlﬁfm}dsietraciyahakmgrmemf@@uance
will IR ACRT RS MR SR 91%'? NRRSHRS ABRHES IR R SayGi RN

disasters. One method prevent corrosion is to paint the metal surfaces

maX PR JLUS, ARSE BBt eéﬁrbg% bpsedpaibsmIsiane cHpaNier! figating

roof\@syagifficlil. (G Ihaintainhhe.aopiing e alkauracesdancioany paeeaiadention
urfac oblem The acids present her-Tropsch

ad tq pr
wre SRRTEAL: PR EHOER ARG TP o€ (PR AR HE).
liquidetirouid bolresibmear@s! prdgenpsigwificamtpnobiean30rithpstfipsbiyumpsian
I Lear cks h tems,.such .
or e 0 b D R SR 8 e
whegirgesseigianaleéotal acid numbers less than 0.5 mg KOH/g in order to

avoid, GAUQSIAN R QRIS i fiK Fsrc%@éﬁ@ﬁ“@o%ﬁﬂ@&%ﬁ?ﬁ@&@ﬁ%xﬁﬁmmt
acid numbers less than 1.5 mg KOH/qg. See, "Materials Selection for 30

prolSgRO R R BRAREEtR es3Rth oHify EAGIIEA RIBRSHRPADAINES NABer
frodmﬁeai@nabpl%&ob&usﬁm&@masm@agﬁsrﬁ@aﬁu@m@mmasmﬂafaﬁrfgzhem

rrous corro on are ven in.the Co Plpelme Com s Se t|on 3
i R A T CoVHOES 5% PR ST PGB e ehod
to. prequit esrthabtall pneduicts seppec neColchipt Ripehindewvithtthe collrMis)-

resi GRANEARAR Rl Noia 200083 G- EXESRUAN. A A1 SATES PLAVIRHAG,, an

Kerosene, are required to meét a minimum ev corro§ion protectlon

any TrecetsdceRterion St B eosaddaii peresistoliet 1) prdappsch products

can'RiNIAYRER UGG QL Bt eSS ihanhl @birskauiiags resied) asdatsrined
by NACE Standard
present significant problems with ships, pumps, {anks, storage vessels, railroad cars, trucks,

and shipping systems, such as pipelines.

In refining conventional petroleum, it is standard that crude oiis should have total acid
numbers less than 0.5 mg KOH/g in order to avoid corrosion probiem. It is further stated that
distillate fractions have acid numbers less than 1.5 mg KOH/g. See, “Matenials Selection for
Petroleum Refineries and Gathering Facilities”, Richard A. White, NACE International, 1998
Houston Texas pages 6-9. Appropriate standards for ferrous corrosion are given in the
Colonial Pipeline Company’s Section 3 Quahity Assurance, section 3.2.2 (Page 3B~3 -
February 2003) which requires that “all products shipped on Colonial Pipeiine, with the

-1 -
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TMO0172-2001, Test Method-Antirust Properties Petroleum Products
Pipeline Cargoes." 5 Therefore, according to the present invention, it is

Wlmg)(ﬁgg[%n% %8 control the acidity of the ?ransportatlo'n liquid. @éﬁgﬁﬂg\g&%gﬁ
€ liquid’is a hydrocarbonaceous liquid or comprises > 50 weight %

alcohol, the i should have an acid num

ui r of less. ik ‘
excer R RS P I T e e KIS e A B of
corrosiotGPraveight. V8 hweatecstiretliouid ishiviller BasazavpHl be Soprelsfabijses s,

..10 When the liguid (s 3 by US, HOu iudid shautd havaad
i e o R e o

TMOKRdRE8h Boriadebod Netisriienssiss Rrsolfnm prtrdes Rae s greater
tepggoaydodissehednbgriauidnfeardingdynibistimpordantothias tolity of
hydrocarbonaceous liquid have a molecular wei h%that'is n 1“&918 hrigh. As

the PRt dEBT t‘h%SH‘fBIé’@Eﬂ%F%g%lﬁ of ?ﬁg%g%c%{%oeﬁ%%e us fiquid is

complesss thambaehgmakdiyend BquieferalityHessshandB0orgkmof lersdhever mg

more preferably 100- O?{{E ,Unlike emulsions, surfactants are not,
KOHfg ﬁ’%&aﬁﬁ eé‘glliéﬁfld% Stihe %ﬁ's%%g éa%&%gtfg%gccor&sng to %%e
wateptaséntitvsntiohamd Hilis ayetpionallf be added. Although not

required, surfactant IRk fQ1NiRY ARG NRAUS Jig oS Wi
the Ilqeﬁ?g1 ?sﬂg%r%%(%?l : Zo%vggggggﬂrtiéc}lés The pgglf%inic wax to be WP

molemraaiseiehtl A5 tharphaitiey seks pditg RoRsBPeRRTHOHRVEHIOI FEH Be e
wax BRY QaYaffinic waxeREaiRrabI, dheopay affiniiwEd suiadie fowyLisesitrjietant
present invention is highly paraffinjc and as_(%ctﬂ tcon%%lg}so %ihgghA%m%lﬂnt
that @Fﬁ%?&ﬁﬁ%ﬁaﬁ%oﬁ?é‘f@?géﬁvﬁﬁe%élﬁ ﬁﬁ%%elg%tl%l, more preferably
prefd@sBBlEtthrn-b0veig it tnd wverrboosesprsfinaldlysgreatemthth sol, more

weight %. Ex les of suitable paraffini i ut are not
R el e R S
debitéite petridious sicrventwaxas; siaskeivixtbn ol SrErnneesle

prod%%qgngc%gpd?é% % lgie:?%gné uhricant rafinalesY-aaratiinweseged Auwaxe St
waxes produced in chemical plant 30 processes, microcrystalling waxes
requinadl ableaiastabelT LTeial ha DraveEe Bkl %ﬁ\t}éfh]ﬁ%‘h‘%d 2
mixS@lid at room temperature and preferably, have a pour point of greater
than 60C. 12 WO 2006/036659 PCT/US2005/033647 It has been
discovered that paraffinic waxes can be efficiently transported as a
wallaRsaQetable product comprising aliquid and the paraffinic wax in the form

of Sigllif:dpvavr%%%nic wax to be transported as wax particles according to the present’
invention can be any paraffinic wax. Preferably, the paraffinic wax suitable for use in the
present invention is highly paraffinic and as such, contains a high amount of n-paraffins,
preferably greater than 40 weight %, more 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 derived wax such as deoiled
petroleum derived waxes, slack wax and deoiled slack waxes, refined foots oils, waxy
lubricant raffinates, n-paraffin waxes, NAO waxes, waxes produced in chemical plamt

processes, microcrystalline waxes and mixtures thereof. The paraffinic waxes of the present

invention are solid at room temperature and preferably, have a pour point of greater than
60°C.
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particles. In the transportable products of the present invention and
methods of transporting paraffinic waxes, it is important that the solid wax
particles remain unconsolidated solid wax 5 particles in the t

Hati
wﬁ’qﬂﬂf.f 0i5?16€£’transportable product and methods of transporti%gaxoc%%%gg&%ﬂ

paraffinic wax according to the present invention are able to .4 |
PR aceelng AR AR IR A A G orcd a5«

transpeatablsanediet produisinghileqadoitihgdmrepdanickevadHbsibrmaag selitiping
partidi fstERg Ak hayasRaticies aresRatiiRe pRl ANd e ROk :Bhrting

small wax particles is not excessive. By ensuring that the wax particles
paraffpie fefd ol SthamPaRAN Biéh Brarmbe Nt%f@ﬁfﬁl?&fé?‘ﬁ&rﬁ%‘i‘@gs&l gied solid wax

parti @XCRSENRaisierRadicir @dhesionansdetumpingis: avDitatayer vhes e
transportable prodlaéct conﬁains a re.Iativelg high ei%ht % of wgixt par 'cgl.es1
of the i T A Brale it IRVRITIEH TS HAR&PoibAbIR Hioatfepdate a relatively
high adighntagéouslyacamapiishs Sthtpaabiegi & liquie andiibg {ot8pansiight
% wa rticles, preferably, 2 weight % w. rticl
e B o S S RSl L R R MU aomppc of
smal3@atopB0iokei ghtdbencerspartiBlesnsTHea Vst Partichepachpidsaiin thtdorsmai and

the adBOREBs TSP PERTed RISk c ARHINRLIS Y UNERCR, SXHY BRI ing is

. multilobe extrudates, and mixtures thereof. Preferably, the wax patrticles
avoidgfeexpihuhen s EEosBhisrsaturtioptansiaalthse ik ghieright parforeys
partida shapeiidhas affaredhe Ipastiesisianse: o MeMeRENtenN degsnaly

contain excessjvely small particles, 20 Since jnterparticle adhesion i
com AT 40 By PR DURHEEN (10oaih R P e pIEES, TS B g oo 8
weighidrtieles gsriieinimized prtfenithe? 8 uwfae evbdglio i mexr atividsem ruidnized more

pmfeléﬂa'rfinggi[g%h“gels%rtf%% 10 ﬁ\)/a%érlgg ratio (_)f the particl_e glso minim‘izes the |
amount of wax that dissolves into the liquid per unit time. Thus, the most

deBhedaiepecisseapbere by Samicispheneatasplisblisretefab s ghagbrois,
cylingB M- SRARIRVhELR: 5 ale Of b e MUK HRIIRNQE SIS 22:A888 Natexceed

'3, and more preferably, does not exceed 2. Other possible, but less
partigles gl cat SE s fRE A i asPrs et Hrershel Daderlg e shipe
that Y¥iths PN ExRPREADRIES mErdtainthal e VRl By HiRGIRB:OeRaRRal particles,

.._occupied iform.spheres in hexagonal arrangement (the.closest. = -
Sincp BUSIBRE S A GBI 1 D S0 8 A QNS0 W TP
cluntraspqitchie sasodinctweil érapirosirfmtely Blumeightcs Minénhigider
MinfiSRER el A0incregse e pereeniags siahiReand ety
maximum, as wiﬁ the use o}lsllghty non sp'ahenc'aifL wax particles and -
dissqhentivlsstivitavidrymgeiZzese Compitersin disiiod Sfararidenphpeckingrof
spheROMALEIZELARNALES JIMES @ YMME SracHRR-Qh S RARS NS 0L 084 kM Sixis

a more practical upper limit for the wax content of uniform particles may

doesHQABERRIFD WEiBIE OR8N EP ST DEE65 8 FETTURSSHBIPyséAy desirable,

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

practical upper limit for the wax content of uniform particles may be about 70 weight %.
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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

% r(t&%l/&ﬁ%re larger than 1 mm, more preferably larger thanp% tﬁ}nﬂsséw
SRmore preferably larger than 4 mm. However, to facrlrtate pumplng,

the artlcle ust t be too lar e and res e
B Sl ey Al
particjee metmahérsmhthparﬂdésa&haﬁlmwﬁenmw IbcanasTenle drterpntidien

1 mmAY0RS é?&e@gtﬂ ing, 0epENds IQ.m0Me ASGIes .0f the-douid, M%ﬁﬁ'z to

form the transportable product, the concentration of the wax, and
Howesrn sefegilitatopwapmgofke PariTiee MHEIPhR AR RATRIGEEDLY are smaller
than vMdrOgaERANaceous liquid, the wax particles comprise ?90 weight % of
wax particles larger than 2.4 mm, preferably > 90 we % X
pARRTBT MR F AT D8P AAIER W *H%st%*ﬁasr%er?qa& rrq“éf.‘ glides
that cROBYQIGRLIH 1calﬁahﬁhgthemlphr§mteemn rwmibﬁﬁg\ﬁqrghrts%@bwaﬂeoree
rtrc es lar 0 1 mm referably 290 w Paticles
on R 0 6 PR it B RS rarast SO e e
temp@atumleétiangmrthan 2.8 mm. When the transportable I|qU|d comprises
FIOBLAGUAIRI, (G RGRRHGIER 6RIIBIRA FudRlaR A RI X

partlcel ?arge t an 0.1 mm, préferably > 90 weight % of wax partlcles

comnarger‘a'@mmmt Y AR PR EISIRSEET abwnw@éew%rﬁ%%w;g{ o of

wax PRHeSIatoerhen 28, %3%@[@%@&5@%@1&%&&&&@@%@%(@@%
product according to the present invention advanta S |ses 10
alcohra SeP ATy PR eSO PRARI Y 2N 80 15 2 "Wel@?ﬁ”@%ﬁ rag Fsgmter BV the

prefemnsmﬂat&%mmmmmmmrseﬂ@gmm Weight Mnd/axeparticigse fmebdy 290
28to80 weight % wax pajticles, and f Y. 3Q.50

ey RS s e S et e Dep NG R D0

wei gm/%rde:@bby%emmtﬁar mmmm@@?tSor@gtm%wéwwﬂeré@séwr than 0.1

l\ffe g 5126.d %Qﬁﬁ%ggu%@r%'gli'%rgﬁél WexRatislegrably

ow y%ss e Into the liquid; thus, the wax partlcles must not Ee too
>90§mahtaﬁ@tﬁexawr@at?ﬁ Srerniirnas P&kticles 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 30 relatively
’ IH88Y%uids. When hydrocarbonaceous liquids are used, the
W%@@iﬁgﬁ@&d&%&a&gma&a&t&n@mﬁy pocsiss biventiheréfanagtveayax
artrc S must no too small and d be relad lar f
compHP c%otr(g%lérg"én bé%welgﬁqt%’& alco er)r%a Iﬁ’%vlbég Jfé/‘? v%a‘latéé:%IiJ %\is})s%%r
tranaivesb thprodaes poriptides|fuicl 58 wasiirbcasonstdousritefsrbiu28 to 80

weight % wax particles, and even more preferably 30 to 80 weight % wax particles.

Interparticle adhesion and clumping is avoided by ensuring that the amount of small
wax particles is not excessive, the limiting size depending on the liquid. Small wax particles
may slowly dissolve into the liguid; thus, the wax particles must not be too small and the
amount of small wax particles must not be excessive. In addition, in certain liquids the
particles are more likely to dissolve; therefore, the limiting size for the small particles may be
relatively larger for these liquids. When hydrocarbonaceous liquids are used, the wax
particles have a greater tendency to dissolve. Therefore, the wax particles must not be too
small and need to be relatively larger than if the liquid comprises > 50 weight % alcohol or =

50 weight % water. As such, when the transporteble liquid is a hydrocarbonaceous liquid, for
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WO 2006/036659 PCT/US2005/033647 example naphtha, the wax
particles comprise >90 weight % of wax particles larger than 2.4 mm (8

Wg}g&l}%n rg;erably > 90 weight % of wax particles larger thaIQ:%,g OyR l&% 47
mesh). When water or alcohol is used as the transportable Ilqumf, smaller

exampERHHGISRCRA DG SR WIROUE YbaGcsRiable fiernarticleadhesifh 2 4

and clumping. As such, if the transportable liquid 5 comprises > 50 weight
mm (Ggalh sredFrotly weiHEsh WaRh P WEK ot <Rihg S 8igBesh)ysWhen
watefd\tﬁi@hb%l(ﬂi Méax @%@Ql?ﬁskfﬁ’@ﬁﬂéhfﬂi@; Jsxﬁanb;((;k&@ Ibﬁﬂﬁﬂgs pigierably R28out

weight % of wax patticles larger than 0.1 mm, (14Q mesh), and even more
unac R PP R ATEOR GP RN T (RN PR By
comphsseasingvthghsizelobiibhbovat partighe $; thereduction pirsuldacaareapese =

unit mass._10 reduces_the amount of that slowly-dissol ' & ¢
7S e A e A O A AR SIS 00 s o
wax gtatietbaltzshiinmed lover & 4 week) oo sHoRR R Eo iacRitaty peith e,
wax PEMaXRaIGles shoyld be smaller than 50 mm. While theuse of
surfactants to form emulsions is not required, surfactants can be added.

AnPaxBEERB oA O BRI PATRSHHle SeHIHAB ST RIS ATEHP gpnit mass

redubiStadlen ol sansRertakievayosselivihiigs thwaxpartieldhaigaatianhe point that
produces.an excessive amount 8f hfinesd the finSes should he movedf

the SAHRATRRR PSS SADRT AT iARC PHRBS PAGhieht Mo PTmaS. R &

facil¢tar pentpimyg vieshink paniéatidnal Steving! spératioh sidon® oie dithescthe
transportable praduct or the wax parti [tis. prefe to minimize the

Sw{?%?arrﬁ%g%ngg |rgle‘%&ggstﬁaq[oérsgéa%@tr%%%%#t%&glgrgoguctg can be prepared
withauparesiveafon bostepetbyanTerecto. fndecREsbvereld s asatle

trandDEHEHARIRERCEETE dragaIn FAISS A HAR AT Sh e Raskidles nientift of

liquid is a function of the temperature of the transportable product and of
finesh bgiGars. YR PeaemaYse SR Hy B da o8 ERBR SN BRYSRAFRISH ot
finefaphiagitisimperans thabihe tanapaitshiamnr ogiation exeerdiBe the

B O L T

, and more prefera

so thbeatsabspostabletireduct toesriot exceed Bl ufcharomgperivepdb tienmve
Mast preferably when the liguid is 06 Qlonaceous liquid, the

ﬁne?r';?gcp%&% dF(iellj?orsoc uc%leién rer%lgln%gﬁ] I?Ctb%j%j\é’vee%about 10-30C. Although not -
as fketylnsidissohemincatenislss wtadie bavidiasdingiomef ths seppgrature of the

ranBSiGES SaRdissalve g heatediRicohalgaten BrRcaRIMAIAS liquid, for
mixtures. Accordingly, 30 when the liquid comprises > 50 wej QE}%
exappiSIRBRNLIE iRt Atar, B earP AtGHORRATET PRIiRIGRES R inYSBRt

shofhak-ibes lsanspotakia pIoduck b exseedHECiantd graterablydebt: potiuct
doe?ﬁgteg)gcge%%bc’c, and more preferably the transportable product does not exceed 30°C
fora llong period of time. Most preferably when the liquid is a hydrocarbonaceous liquid, the
transportable product is maintained between about 10-30°C.

Although not as likely to dissolve in alcohol, water, or mixtures thereof, the wax '
particles can dissolve into heated alcohol, water, or alcohol/water mixiures. According}y,
when the liquid comprises > 50 weight % alcohol, 250 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.
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-15_ WO _2006/036659 PCT/US2005/033647 Due to increased
efficiencies, preferably, the wax particles and the liquid of the

W%%ﬁg}gﬁggle product originate from a common site and mol;(?ﬂ{%%[} B%() 47

om a common source . A natural gas or coal asset for producing

sypthesis.gasis ofien fonnd ataremate site Aarddseften alsalecated at

the same remote site as an oil field. Accordingly, preferably, both the
transpriFalffiiEoRst 95 BeatedRap o e IS FaHIRRES RIGEFTHEYIGOR et

sourdd the transportable product originate in some form from the natural gas or

coal asset and/or the oil field. By way of example, in.one embqdi if .

R B S e GO B RGO P SRR ool s
and ilﬁzw &fefalsky 1dmeﬁqau itkeodatine feanspartaislenpiddiebt idatsoddegivanefeoila both

ischer-Trops rocess..Hydrqcar liguj cohol

the PR BE %}?i??e%ﬁ FOM A |gc yé"rr% r%%tesf%: gr%rsoaci%s&. nggéﬁ?ﬁ%%%%ased
transpfitieln giedposingiadicuidonis Soue vsn ontarrigener-aeises pocedas ol
felgPrevents any introduction of unwanted contaminants, such as nitrogen

containing compounds and sulfur containing compounds, into 15

FideneieTebpsenierveasrabparmeted fis Aottt EANHMERT the
FiscRAlerab Q8S AL cRapASSAbEAMbEJiIse d it Providerayitbesiagasaes derived

Fischer-Tropsch process to é)rovi e wax Q?J’tid s, and the gynq;lqségngo%s
se '

fromyRisPAEsc BSRAHRE Rt BY LS BP TBEF AR BT, MRS e S

derivegthanalEyihesisprogessesto praditisomethenelsdeimetvagsohsiag bquid
sed as.the liguid or.a portion of iqui 7l

B

contiqiitios, thehtraniparablepivdacoTaabbAe BV EaTERhECBIPARTds. Mt

FiscREQW Igggf&%rggg%gym,%@éed wax. As such, the liquid can be a

petroleum derived naphtha, a petroleum derived heavy all, }ﬁ%rdleum.
|

derivas widtipne, SRRpgiBiH AR IR R Bt BASS TIFARRY Histipdcvide
synthigIee]s 27 AsidRalTrehga Aiceaabasseiion pradtting, sydttiesisnjasiants

an oil field are often found at the te site, the,w icle
e e o ) L ST el iy MENR AT e

o pHANGPOEAGIS IOk ickthay biao Seusetnetidiomidre sandaoelte kel the

wax particles, ¥he other source, or a combination of the sources. If the
tmﬁ%%%%?%fﬂ@(ﬁquid is a hydrocarbonaceous liquid, > 75 weight % of the

 liquidf 88 isseletides fmaed ioup kominmmebrraphths g
tra.r%lsotl late. JuRtcantbase.eik-a0ck MixiuresiheiRgfrRigherahahgeun derived
9 rocarbonaceous liquid has a sulfur content of < 100 '
wax. As such, the liquid can be a petroleum derived napht?\

a, a petroleum deri\}ed heavy oil,
petroleum derived distillate, petroleum derived lubricant base oil, and mixtures thereof.

As a natural gas or coal asset for producing synthests gas and an oil ﬁeld are often
found at 'the same remote site, the wax particles may be derived from one or both of these
sources and the liquid of the transportable product may also be derived from the same source
as the wax particles, the other source, or a cornbination of thé sources,

If the transportable liquid is a hydrocarbonaceous liquid, 275 weight % of the hiquid
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 hiquid is a

hydrocarbonaceous liquid, the liquid is naphtha. The naphtha can be selected from the group
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ppmw, preferably < 10 ppmw. Preferably when the transportable liquid is a
hydrocarbonaceous liquid, the liquid is naphtha. The naphtha can be

Wse;lzg&tfeg&%m the group -16 e 2006/036559 PCT[USZOOQé%ﬁ%%JS /083 4
onsisting of petroleum derived naphtha, Fischer-Tropsch naphtha, an

_mixtures thereof, Due to increased efficiencies, if the wax particl [
consi SRR AT EEHE RO 1SS BT e i e
Due tFischasardpsehdiarifatdenaphpheicmdié the vedipartidlesshard wostied

from petroleym, far example slac Hine DAPRha 5.2 nartict
pmcef)séf)rib gﬂarr? %t%ee?ia%]éﬁ ﬁésb%%}?f ?rﬁlﬁ@g%%%%ﬁﬁ%ggg%us fo utilize pamee

are ddFisohEpTpsttnte fiver anplasarticisar witfeaabl¥chertrbibedn HRTRiEE™
denviggidibecayse. HischertioRschoRripgiucts ryerpgamehiieny amatisof

contaminants such as sulfur containing compog/&?ség dni
R

with e BTIGORS LIRS RSN PGSR TR Bt G g remely low

ess
amovnleie @R wapariclesaceording torbepraseritinertianeaging

derived from a Fischer-Tropsch process. In an even more preferred
COMRAHISSdiment, at least a portion of the transportation liquid is also derived
from a Fischer-Tropsch process. In Fischer-Tropsch chemistry, syngas is

. _conyerted t Ii%gid.h¥drocarbons by contact 15 with a Fischer-Tropsch
Fischerr sch Svnthesis. ProCEss = . . .
‘—%%%%%un%rreacﬁvwn‘rdltlons_. Typically, methane and optlo_nall¥r _

heBnser dv)girbearboper(ettrarecahia hiodbiorcest BE QeiMAfbigRgd from a

Fiscl?é%-”fﬁ%eBE}%'}ﬂwé@g%%’aﬂ%ﬂé{%efetgrpf&ifé@%rﬁwamm, geRatieperaby,of the

synthesis gas contains hydrogen and carbon {lnonomde, and may include

transyiifatieisbists afse AubirfTia SRS WHRER" PREBresence of sulfur, -
nittgaenxbatagsnnsplanism, phesphams and ardepid bpdtermipatyysehect

. .syngas is 20 undesirable. For this reasopn and depengli ity Of11

Wit RSO SHARTIOHS, T e S ok L Uhale Sl

heatheoaddanfote(phHa: mid gheeRisehor T sBuh cberameytinabis 6t
removing these contamina own i thase ofskilh#a:thed aktbon

R R I wﬁaﬂ%ﬁ%e g@%ﬁgg}gﬁed fc%%emoviné%lfl% impurities

mordednsHidmpgTinlifig ot AR ARTROB B G RASRITB oS8R ERTGR °f

Su@eﬁ{&&ﬁﬁ?@ﬁﬁ@%&&ﬂ%ﬂ&@%ﬁ@ Rurifsthe syRgasdariaritomtheyngas is
ischef-Tropsch reactor to remove carbon diox(i)c(;jeh %Jroduce, during the, |
undegirapdes reIchisTieaRR A SRRRBARPEIIAEORTBNAS et afready

reml QDGR A BisRAR Reacsamlishad: fordbamp Ip:rﬁymbmatgiﬁigcﬁhfe—'ffopsch
art CPRaglingla BxOthesishgdsacompiisimbler mMiRIsHRET BIPHTHCE OV 47
ren%%%%\ec/)réﬁ-g% gt%pngn%tnqlsy %%Weq%%w S lempesatiie Bog-Prasstienay be
desirable to purify the syngas prior to the Fischer-Tropsch reactor to remove carbon dioxidff:
produced during the syngas reaction and any additional sulfur compounds not already
removed. This can be accomplished, for example, by contacting the syngas with a mildly
alkaline solution (e.g., agueous potassium carbonate} in a packed column.

In the Fischer-Tropsch process, contacting a synthesis gas comprising a mixmre of Hz
and CO with a Fischer-Tropsch catalyst under suitable temperature and pressure reactive
conditions forms liquid and gaseous hydrocarbons. The Fischer-Tropsch reaction is typically
conducted at temperatures of about 300-700°F (149-371°C), preferably about 400—55.Q°F

(204-228°C); pressures of about 10-600 psia, (0.7-41 bars), preferably about 30-300 psia, (2-
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conditions forms liquid and gaseous hydrocarbons. The Fischer-Tropsch
reaction is typically conducted at temperatures of about 300-700F

%;19-37&2, preferably about 400-550F (204-228C); pressures of at{)}c_)/l{{_'%g’(47
W -%‘?56’:}?&3, (0.7-41 bars), preferably about 30-300 psia, (2P QYRRRY0336

2006/036659 PCT/US2005/033647 . and catalyst spa
21 bR ER T B IO0008 a@@@%ﬁ%&i@@?@&%&%&f@%@% oy 200-
3, 000ce/g/hr. Examples dicdilitions ferfoerfopfisghEisteschirbpschagises are
i gacti n?ln%gg Owﬁgif(p%én atr? those of skill in the art. The products of the
well Figthier- ropsch synf’hesis process may range from C1 to C200+ 5 with a
mAjoripyoitntireeCBe S0 Trrpsges THE 6 AEHRraSCARYIANES TETR e d thiaoe

with X%S‘&ﬁ{}f jfeaeter t&y@?{%’ aHED agfixedRed IRACIEARRUAINIRG RRGYAIT reactor
more catalyst beds, slurry reactors, fluidized bed reactors, or a

typesg At SEUMRTORT FPe PEREIBROSTRIT Pé%¥ﬁ5ﬁ%éjé§%§ea§w&s=

fuidlRAGIRIS Ak el known:anchdecurreriedyisthaditesatSieh Tdaetishupmpcesses
Fischer-Tropsch process, which is, pr ferlred itn the practice of the 10

and [RACIATRGFS el gD By ig?cﬁlgéletnfg%%‘% S ARster characteristics for the

strongituexotbarniTrsyrinpsiscreactich apddsatldnthpwddus rdldtively
.__high malecular weight,, paraffini I ' It
e B B B B crogen
exotanthanpohesioneside isdisisbledrrpedyca Wit shabe b meHHE SRR
para%’ﬁhril?&)lj. gH%H?’o%% @M@ﬁﬂ?&%@§ﬁ'@§ﬁéﬂ§9pﬁ%é}éﬂﬁ‘@){ﬂé@@ﬁ%ﬂmggs
synthesis 15 catalyst dispersed and suspended in a séurry “%ﬁ‘d B '
compBA IR WYRIPS EAFERST DB GRELOBTIRBO MR U EVEA SRGH SRR Blfe™

are

throﬂ@kvgjsﬂﬂ{%ﬁ%ﬁ&é &%ﬁi&gs@}ﬁcﬁi{tb@mﬁe ?gseuawgedia%n beﬂieéfdwchibgamtmmm‘s
carbon monoxide may broadly range from about 0.5 to about 4 'o .
sy SRR AFE FaROL O T OHE AREL DA 7 TS o o

out a
syntBesferadalyofrarmiaboutigidondbont RAEtiAnpanitititdy Brefexrisdgatio of the

Fischer-Tropsch process.is taught i 5 "BQH@QL@&QM
hyd{ﬂ%%?ﬁ%?% ecgrsﬂ%?elr? I&/{ lr%f(renr%%ge%g&a%g g%%ggezsgolﬁ ggr?é)rgl, Fischer-STmom

typicapigohitbataigstgoniipna:Brold A eheliSitiorrrHavs e Ay Fam I 2oite 7 o
aboitPROTL J&&ﬁﬁ%@%&i@@m@e@m@@m@% meiakRroNEreS) Eodis
ar

crystalline molecular sieves. Suitable Fischer-Tropsch catalysts comprise

compieidly mereercd bREiehy RiFra REANWHRYBI being preferred. A

preferpeskRischertropsehicatalyss comprisasaspefiactivesaimountslaf a metal

cobalt and one or more of Re, Ru, Pt, Fe, Ni, Th, Zr, Hf
oxigesimeio W G C RO A A s e pakr fullhe
moRkMeIac el iy arstahaxidessdncgaietaltheranouneonesheifsrésehe. R

B e
effective amounts of cobalt and one or more of Re, R, Pt, Fe, Ni, Th, Zr, Hf, U’, Mgand La
on a suitable inorganic support maferial, preferably one which comprises one or more
refractory metal oxides. In general, the amount of cobalt present in the catalyst is between
about 1 and about 50 weight % of the total catalyst composition. The catalysts can also
contain basic oxide promoters such as ThOs, La; 03, MgQ, and TiO;, promoters such as 210y,
noble metals (Pt, Pd, Ru, Rh, Os, Ir}, coinage metals (Cu, Ag, Au), and other transition
metals such as Fe, Mn, Ni, and Re. Suitable support materials include alumina, silica,

magnesia and titania or mixtures thereof. Preferred supports for cobalt containing catalysts

comprise titania. Useful catalysts and their preparation are known and iltustrated in U.S.
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contain basic oxide promoters such as Th02, La203, MgO, and TiO2,
promoters such as ZrO2, 30 noble metals (Pt, Pd, Ru, Rh, Os, Ir), coinage
metals %Cq, Ag, Au), and other transition metals such as Fe, Mn, Ni, and
WRe Y lieshie support materials include alumina, silica, magﬁgygs&%smssém
titania or mixtures thereof. Preferred supports for cohalt cont irt1inegt calvst
Patent B 5168 E6mBiseh RAMEIIGS TG dABS7ELE Pt TREiP BrEparation ard o>y

seleck#own and illustrated in U.S. -IS WO 2006/036659 PCT/US2005/033647
Patent.No. 4,568,663, which is intended to be,illu ra%tiil\{g butpon: limitiog
re azl’\t/’a’e1 gact:% gff/éfesePe\%%iéon?r ‘élrt%ﬁ? %lgtgﬁ{f/gt;} g?éﬁknowﬁ to 'provide'chaiﬁr(]

low tgrovdiTaseobabiiticadhon preinetaindidcoveterivebdbigherenipieatiastion

moieRIR¢ E@%Ssi)i Q%%Po?efﬁi@ih’@b&él@m?&qew B%&%@(‘b?ﬂi’%l gL 28kt

weig efins’and a relatively low proportion of high molecular weight
(Cs0§E3B% VrKel! ChrtamebiHe PEIRNRIUPEKHBAHAG BrobIER FRATSEY Righ
probzlg‘:ﬁ@jfég %\d/t'@ﬂe F&'ﬁ@@ﬁ iBHﬁlﬁsﬁslrlﬁcl?gzr% @ﬁﬂ@%ﬁ{@?ﬁi @@ﬁﬁﬁé@d%ﬁ;d@l &%&id;)dlhar
ow proportion of low molecular .8) weight olefins and a r ely hi
(oGO BP HGh BTG RRE 90 ) AR S LA ot s
Suchwehkeewi tecthiossvafiskilbin dhiekditiare ezrninboedstiveobiniriedizddiod/ or
10 prepared. The product from a Fischer-Tropsch process contains

pTep ngominantly paraffins. The products from Fischer-Tropsch reactions
getieraltydnclide a Fghbredotivapogest candeinswesdprenetibnogradivet. The

prodgag flflgljﬂtgga%pﬂw&ﬂ%ﬁ&x&s Q%%&Qn engaie fraation) dneiusi8suct and a

ydrocarbons boiling below about 700 §e.g., tail gases through middle
wax yifgtittes rieday!15 herbe mReRenEsREh Fndhe fand deere Tarhg s

hydrH@ai0RbaulES0:1bhanaxyeaqion Broduel (houdhemak tndtliar)fuels),
includes hydrocarbons bgilin%?éabove about 600F(e. uum gas o'{l

Y
mgetwr&% ﬂé—g‘wrﬁ%&"’%‘m@)’ Talgeifanthe [l aar?égfgg\ﬂ?h ecrea iF\egac o
prodasl ounNtshdwwntiaAnBodbsthpdtitt reachionr etoct smathediaiee. ,

duct tiall finic. The - S
e S Ae bt LaHaTG, Tt 20 MauBradyth deeiall amoun

we o hormal paratffins, and often greater
dowtharC80 weight % normal paraffins. The light reaction product comprises

pargffinic. Radustswith assignificantpoporioncfalcanolsand plafingidnThe

some cases, the light reaction product may coﬁmprise as much as 50
waxiy BIgRe T RaE Y BRI STARBHBIE A SRHire PRITEAHE AN 4
gredPAURTE0 Roi tREW AN AGHRRINA TRdNANS REsted AseAIding fepASetharaffinic

resent invent,i?n as wax FFartiges, gnid it 'cfotg%rll' PE rgoaxggiogsgsrqgg%tg %Qat

proqugls BEt SSER AU RERR SRR GE - SR P BHanle Brodtict.
reaction product may comprise as much as 50 weight %, and even higher, alcohols and
olefins. It is the waxy reaction product (i.e., the wax fraction) that is transported according to
the present invention as wax particles, and it is the light reaction product that can be used to
provide the liquid of the transportable product. '

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

be utilized as the liquid of the transportable product according to the present invention. To
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The_ light reaction product can be used to provide a hydrocarbonaceous
liquid, alcohol, or mixtures thereof. In addition, water suitable for use as

the liquid in the transportable product can be derived from the i}
WEi%%%gmér%’psch process. Water is produced 30 during the FCEUS2005/033647

_Fischer-Tropsch process as a significant by-product and cooling water is
proviqi B A R 29 O ERORERE BB F WhiBH Can K6 SOt oo T o
the FiaterSuiiade for prsehin thertransportablapradudchoRreferalb iy, teatighihese

reaction product is used roVvi \ il iquid of
s O R LV R N
inclu@0OHIPBEGE0 ROTHOS2005/0888 7o ravdarshiagi P LURSHIE 0% 388 in the

co mbg;ggggggﬁg@&product, it may be necessary to upgrade the
Fischer-Tropsch light product by processes well-known to thos?é f skill in

thatarbirRsseprsERESIGHB CHRGi MY Sh B ARt ASTE RERTIEF SuftalBRe 187"
TropMSErladhe tinsRoUaAblemsedusidntiidedehydrtionade carmodationyket

adsorption, hydrotreating, hydrocragking, and 5 comhinations thereqf.. The
on ) SR SO AACEERT MU B GENT TR e Mo B oo s
prefebibRh@MsEropschhpienasseByisiay -Gt eampleiwhikoraphtaamibe
sandlgichased on the.qpen MAkeL, 30d;a0 osiaL oF ALATANENARRIEE ich o
araffinic compounds, d@nd mixtures thereof, itis preferable to use a light
condhysitecand sapkilbeheriopesvpigone b mOnPariEEEpbIREEeD standpoint, it

Is @L&I}%@Rlﬁ 0 S0iRdheswexiRatictes R e repsahiialhRraduginates

~ such as condensates and naphthas, rather than water, methanol, or’
in therfiemreSalreiels I oRduet DigHARy AT A0 BiSeh o St BFa T8t the
lighTSAHRAL S PN DAEQRFIRILN Baertar) ufaitobolsanthacits; whishthan

can result in corrosion. Thus, it iS importa the . light hydrogarhon. ..
L5 TR O S AT LE A0 (R e g RO e BB hia
numf&é“ inblimiel &@H?;anﬁﬁﬂr@mmmyﬂggsymga@@nﬁ@mm niRafoltss
r reducing aci ber incl TagY i ,
and ﬁysggg%%&%n%%ygd;?é‘lr%hfasn%%ﬁ%ﬁi%aiﬁa%%%%’%’@?zﬁ%‘?ﬁ?ﬁ?&ﬂﬁer,

decapygenitasivasbeabriog 8t by darparanbnaRcHachitRsLY) ﬂB‘rﬁ?fﬂfEﬁ%tS?)

less Eﬁg&*?iﬁl%gﬂﬁ@ﬁi nymbar pfdheifiseherd rapagh light product to less
- than 1.5 mg KOH/g, preferably less than 0.5 mg KOH/g. 20 The water,
derRsdisRsRCRER PO proRESPAeE e AR DR AERAE e chRIMGINEY

for S0 $he-wterdarivad frame Fissharplsopsch Rraaessnt is irypdrtanito ©
treat the water to i

e LS s B Bl ety e

thelFisahersdssipich maphiistaitoneddtendedrozphttath thafreberaryopsch
napﬁlt(%ligs ' E)]rk%r? %%m%%sngﬁﬁ@lgs' ﬁtgpgﬁec)ﬂ/ﬂtid number of less than 1.5 mg KOH/g, .
preferably less than 0.5 mg KOH/g. It is further possible to hydrotreat or hydrocrack such
blended naphthas to reduce the acid number of the blended naphthas to than 1.5 mg KOH/g
andhpreferabiy less than 0.5 mg KQOH/g. Preferably, the hydrocarbonaceous liquid has 2
sulfur content of <100 ppmw, preferably <10 ppmw. Fischer-Tropsch light products have
jow sulfur contents. I the hydfocarbonaceous 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 den'xlred from

the products of the Fischer-Tropsch process. Alcohols can be derived from the products of
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25 preferably less than 0.5 mg KOHY/g. It is further possible to hydrotreat
or hydrocrack such blended naphthas to reduce the acid number of the
blended naphthas to than 1.5 mg KOH/g and preferably Ie

WR@%] ﬁrép ferably, the hydrocarbonaceous liquid has a su%‘ur con‘fen?gg? i

the Fllscjzherw"P Sch rEferaﬁ,V > '0 My ';ilgc\ﬂg o t%gg%?gign%q le%ts have

oW suI {ents oca onaceous Iquids are blends of
FurthFisehe rﬁﬁrb@@drpﬁ the @s@@@aﬂlpmﬁdl@u maddriveaiiguiis] iydinredimiforal

of wM&P&H@ﬁKH&Qﬁ%{‘ tﬂé%%a'@ﬁek‘ Sﬁgpgghrsgﬂggs tr@51§§ IfE o0 ﬂ{gﬂzt iQ{Lﬁrdg derived

blended liquids. If the liquid of the transportable product is an alcohol,
from ghe SheseEAROBE HEFRRSES O FRPRETp RS ROt RISt BPR B dirFher-

TropRIPERSSs L HreNals cantemanivrd fromy the sadiCtueide 20uWE Hoes not need

2006/036659 PC /LTS2005/033647  the Fischer-Trop [o]o
to be BRI U HBIF Rl VG SR Gk e S B i lbﬁxaﬁ%‘

prodxﬁftih&tﬁaﬂamﬁabiapmdu@mﬁayabenamwdw& ofltvé: phbobketiduidsingle of
which are derived. fram the Fi her I
shiprpent t}n gd ‘%Otg k E(S éﬁ? lH’Op \%:Ti BIQ&L%%?OH%F%&H&% NN &

iguiad’denved” from sch process to transport the wax
nitrogdseprothice dofrprutide Fidchiders dispdeherpeesrdprovides great

effigiencias.Adiaric, fam.an g utside, sQuIcEHasR RRIRRES Bebroualthiy

. to the remote location to transport the wax and more of the
corrqsw@mth%p%w%m%t%%?é TR A TRRIRIS5AET SRR td e
liquiBrayidassalablapresucts mwdmlepgdm@meﬁs Imaddm@mdamhph&wmess

and liquid have low am nts fco s nitroge %ocr:]t ining
I R R e S
relateiS@akificioisn dhe ltlsalmxpmcmbteg pmmataﬁmﬁamm-@eqmgh(ﬁﬁo}f@@ﬂv@ In
s, SR O D P LSRRI SN Sh B IPERD M BRI e

may Y also be water he Fischer-Tropsch process. In the
Acccﬁmgb’r frmp@cgmpmfcésgmmwmm@yb@ PSR e ascacsy- P derivgbirom

the m‘?efﬁ%%%@c&omﬁmg%%&g Repduced mx{@@;ﬁe}aﬁswgp&an@ from the
hydroprocessing-operations of a Gas-to-Liquids (GTL)@:‘acmty In

Fischeidfiepscinprofiifss BAneabie o AndiretaBind ahater HRSh SH oY é“

corrbdRANErLEORSEYRERST0 RECArNLY 1df itheclgits Qf{tthﬁfﬁﬂspbﬁtaﬁ) kend
roduct is water, the water can bepderlve from the wat rodu

preffrghb B HELIRY tratek "oF A ThRALPE TRaHELY Watsr th A tevel
by zﬁkﬁemmswgﬁﬁoﬂmmwh @htyoacuﬂ igkdihoh condainsdiooketsibahioPCT

2 f:?a%res {?f ’}ézT%'é )?0 PHINGIR HEALIS IVRIEHID BGHRRSS: A1,
PPt ?—P?o greate

and 2 pre era y'greater than 6.5. The water can
andbféﬁ}réa‘ﬂélﬂiiéﬂﬁ&e@@éﬁgrm%céﬁdébé@mable level by numerous

tecmmgsm&kﬂ%ﬁm%m@e@ ol e, At @ndsas dpsstiaediing
locggc(:i;yg%ae%%%sis AR 0113f/§%%631r51?hée mst%n%%é}?h%%ﬁ ExAp Lﬁ\{\é}%scr)r?é% %6 %enved
from a process for converting synthesis gas into higher hydrocarbon products (i.e., 2 f1scher—
Tropsch process), from the oil field (i.e., slack wax), or mixtures thereef. Using a liquid
derived from the process for con'verting synthesis gas into higher hydrocarbon products, &
liquid derived from the oil field, or mixtures thereof with these wax particles can provide
similar efficiencies. ‘ | .
Alcohols, such as zﬁethanoi, 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 methanel is produced from syngas by a methanol synthesis process, it 1s pfeferred
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and WO 03/106349 Al, and references cited therein. Moreover, a natural
gas or coal asset for producing synthesis gas is often found 25 located at

¢ same site as an oil field. In these instances, the wax paficles
“r‘ltgj)ezr006 d3 616rom a process for converting synthesis gas into hlg#%%ﬁsm%yﬁ%ﬁw

to uSDAAGGRIPONPRQINELS & FidcRipehEbscH 81%%%@s%%&8§§2tsf€9mm?%%§Qidas

(i.e., slack wax), or mixtures thereof. Using a liquid derived fro

wellp BRuecroretivel fapay hIseiIacd 48 AR FapRA EfloeaRssTDRFRE QS it low
ﬂasﬂlgm slerivied e tberaiie s 1rBuxbmRSIBe@OfLWIR:tBRSEIN@Xor low flash

|c can vide 30 similar efficiencies. Alcohols, such as methanol,
ma s S Ty G e R RO EL R BEC UGS P P Bp e
watmrﬂcﬁmmqomﬂhmeﬁt fterdeayingatthyspratassel inektdsaodfitadhosaigh skilkent
the en.me han | lS uced from as by a me hano
o S e PRI e mace,
as R ATRIB2005/08EEAT.-Trigs eckuportiory b thrsetytitrastin dcFisedtiFropsch
pmfer&cem@f&r@%&mepwge&gmﬁg géfé%%l yIOWEN & MEHAROLGANAR Ao 1.

be shipped in conventional crude tankers becCause of its low flash point
naphihe helahippeerii b de i Rethriinly Fan deiinasied dejaipisedrbiha
and kawlaﬁihamé%meéﬁea/v@t@w@ﬁwdaﬁ afdedaik e tonRINRIbeE hpor pressure
ond gécrease the v, pQr pressure. As 5 water is added to methanol, the

ﬂ%ﬁ?‘%‘fsﬁﬁg‘ 61RGR WAiffRcrease. If there is a high content of water in

the methanol -water solution, allowances for floating wax particles must be

Sta er A3 the den%'%f)fy;; &thanol -water solution may be greater than |
- . Therefore, methanol-water solutions - :

prefembg/tb@h@m nsg(r@at@frtﬂ@mmwm@mmé@ptwmﬁimaﬁmhaﬁseﬂqét invention
is tﬁé%&%ﬂ%lﬂbi& iguidRIgohalsranheeie ggﬂa@@m aﬁwmh%l%ngmelgs

blend ean be shipped in conventional crude tankers, provided that the:
3.4 papor prebsard SERiATads 158 rﬁ%fs%@érﬁ@élﬁzsﬁéta?érﬁﬁlé@0§9§kﬁ|&%¥%
perfgmgggmmarg?roduct Among the key aspects of the transportable

rQ Ctaccor to the present invention 15.is the. b|||t that i

D e D T OB R SO o BT B e yeg 10
mnnGsmesizhandssnalle’tieitest fgmtlabcstaiadtkthe thamspeptataléon ﬁquid
PraguetySpataaned ndalio ekt féggé DO RRIUSIAR, B3R BGHcioh,

equaﬂo etransporte etween weight%, 50
welgitabiedeiri @ 3pical concentration, in the transportation liquid 20 in an

8 dgam-b RYEX A %&@@f@g&&&ﬂ}f@%ﬁ%@m@ (@m@éi@@s&&ﬁm@i
height, atalog 0 03-338
, temperature during ocean voyages

3. Ratmg the stability of the transportabie product, according to Table I below, by
inverting the vial and observing whether the wax particies drop to the bottom of the
vial. o
Satisfactory {passing) stability is obtained when the wax particies drop immediate-}y to the
bottom or when the majority of the wax particles drop to the bottom with less than five light

taps where the light taps are generated by dropping the inverted vial from a height of 3 cm.
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2. Storing the transportable product for 5 weeks at 20C, which reflects the
typical temperature during ocean voyages. 3. Rating the stability of the
transportable product, according to Table Il below, by 25 inyerti \éi )
Wgnzgoog}ggﬁrﬁng whether the wax particles drop to the bottom}%ﬁI {nga\@%? +
Satisfactory (passing) stability is obtained when the wax particles drop
immediately to the bottom or whefnb majority of the wax particles drop

to the bottom with less than five qu?n etaps where the light taps are

Rating,d Passtdfitny dropping the inverted vial from a height of 3 cm. -22 WO
L oggbidnspsoputiors By e A DERg Hdfgual wakprsticles.

X WA iﬁ:_xleﬁrﬂ’ﬂ@ﬁﬁhm~

s Sst ot the was articles d g
fe gottorn s parigliy aspersed clump.

VV L OétIQLIA )]
P S e B Sl o T DO A & parils Aot ot o Sher 1 tap.

s w e

0k e faricles drop mbcdiately 1o
fft%&&%ﬂ&w ﬂ{é!%é?& I&F IVA LOE e Jaricies uiﬁ'nu
imrpgdiadely gggpﬁé@ggqﬁ%&éﬁ%ﬁ%ﬂyﬁs%g% ‘I’ﬁ% u?%lg? %ﬁ%lglsd;ﬁt ié” ax

6 (failyaxX partieles:dropie.dhe Hofemmpe0 BRI ERETS el Ui ATE L I8P mass.

5 Most of the wax particles drop to the bottom after 2-5 taps as

free-flawing, individyal w articles or as a partjally dispersed clump. 6(

Iy TR Ve bRE TS BB oae LOAO SroPS Bl aha ATt 1o e
averbgtonr psrasidntacvasds stoF bir &wZxdpmtin i66; Sameshikwaxspattiiesidtbe used,
suct BHP AL R MG AL URMEISE lo.Ihe p.averade wax parlicle Size was 7y on

For larger wax particles, larger glass vessels s ould be usecf, SUch that
7. the ratio of the vial internal diameter to the average wax particle size is

grepielthiaporfabld S ERBERREGRIS AL G AEERIINGP LhEHR e S8 ng

. invention exhibit a passing stability rating When measured as described
subH iy G 508 O 6 Wk 0 BT Bl RS S e

Transportable Product The wax particles of the present invention may be -
Fur%%‘% g”cggé)gg Ib%s ! _- od known in the art, including, for
C A C U U

, St aroprets of weet-a-cotmn of air, cooling hot: ,
drophetw of maeticles 2{ithaipkeorfonmingoin mambichrEkartbiesrohefjeipmaertty any

[ ing.t tic r SCIi in Perry's . :
e e P D4 Bolumg o

air, pRPERSHAGIHBIEhOR AR OR a ieBidny Snedesdraboel®. Bamples of equipment for
forming and drying the wax particles are described in Perry’s Chemical Engineers”
Handbook, 4™ edition.

Wax particles can be formed by casting molten wax or a moving sheet to about 0.25-
27 thick. To partially solidify the wax, it may be optionally cooled by spraying with water.
The cast wax on the sheet s then cut info shapes by use of a rolling pin similar to a,rravio}i or
maultaschen cutter. As wax paﬁicies with rough edges are not preferred because the edges
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 particiés mnto spheres. The wax
particles are then further cooled. Altemnatively, molten wax may be cast into long tubes by
extrusion and cut nfo smaller cylinders either with a rotating cutting wire or by simply
bending over a curve. The smalier cylinders may be further shaped into spherical wax
particles. Spheroidizing s another method of making wax particles. |

Prilling towers and spray driers may be used to formn wax particles by dropping

molten wax through a cold gas. Prilling towers are preferred due to the tendency of spray
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2" thick. To partially solidify the wax, it may be optionally cooled by
spraying with water. The cast wax on the sheet is then cut into shapes by

use of a rolling pip, similar to a ravioli or 20 maultaschen cutter. As WaX i
W&ﬁﬂ%ﬁ@&‘;\ﬁ?h rough edges are not preferred because the ecfgceTéL?ﬁg\({?

.__break, and form excessively. small wax paricles, the cut particles may
ey 1 e il o AL 0 ShGh oy o
partipbr idids ol sphérewlEttedvax Haftctey prefthabmyiuithesreoatatic hquid for

the rNGHAIEN-MAGSLWAX PRY DE.C2%S 1Bi: Q99 ﬁuﬁﬁ%%%%ﬂ%@#%m

cutinto smaller cylinders either with a rotating cutting wire or by simply 25

and sl svesalon & Basparehis e AiAtiREe AP BRuRHER dFapsd
methSBY RfiCRlNAXRAAHEIeS mP herRIdizing I8 mathen Methed RiBAk Bg-WRXed
.. particles. Prilling towers and spray driers may be use(? to fo mé\é@x
in thip i TSP HAPH R SHOSHERWESE A% YIS ETLRGHE ﬁrﬁﬁ#& o7t §Fh 50
muclpreferced duebtoetive tenidentyrefidpiray a? 30206030665 8kup. The

. PCTIUS2005/033647 driers to.form wax buil n the walls. As
T LA AL Bl Do o o
formobibebledhint keligthid dtdaedreferablshent. serve as the liquid for the

trapspeARIGRIONYSERESIGRAL e VeSHEL I dREM MRERREER RS Qi ewater

appropriate size and stability when used in a transportable product is also
may jpepereantiionalfdEsryAS iwher S mebereteisdBIbRsnRGTG GprdgRatauce its

acid d8SiaNSeevidbewithindhe kaowiedga et easnskilirt dficiie tatii Sriffigient
cold gas 'should be ysed to cool the wa rticles as the, fall, but not Softh

vessphiEAUEE (B CARIP AN ISR BTN LA LB RPVA p A CIP G e e

bottdricakisp! Thescdianetes ancdcpacingrpbtiern abzlestiznd fiie toaier atune of
the wax are also.important to form droplets that have-the ired. si

e R R PR e B R L DB e SR B A

top ofitorgtswmllaitd Watepolehiineidiséd theithonkste rifomberreuner Trelss duid

(e.gENOEE sdhathas hesa-Heaird iR SAHCRJIS CRAUA.ARAIENEDGING PREFEHERom

he molten wax is injected into thé bottom of a liquid-filled vessel through
an AR REBISHTINOABIE SRR &R RIS R FRdrLHHR e SO TKIh B&iSiure of
thethotiamzanadiriimvessel isypaintaingd abatierprRRaULE apaverihat
_of the melting point qQf 15 the wayx, preventir%? th igéei%toc{ nozzles from
2 "tob f1Ré

Slulgs RRTIB WA AR THRPRETENY U AR GESCE Bt B8
the ihjeonlethlifeidndsthentiapletssrigeharhenco tintdnccolediitmedt fergos.
Proff AT BIFYLALE CORIRA RSO R pAUIEIERs GOl UFARED O DHREmoves
pro ctE from- an alr separation unit can be used to provide the cooled
dowlicpsict}, & glood gt Weiter! Tiswrrahidporeaiierpelsdudhaheiev By sEidhgessm
of (£ EMAY e Py AR ORHAIEAD HHIARS, RS (Y SHIRERS: dmpRstant
design parameters |nclude.tﬁe diameter and spacing of
products from the air separation unit can be used to cool the hot water removed from the
bottom of the vessel and provide cold water for recycling to the top of the vessel. The
portion of the water added to the top of the vessel that does not move downward acts as a
sluice to remove the formed wax particles. The wax particles and the extra water spill out of
the vessel. If the liquid used to transport the wax particles comprises water, no further
processing is needed. If the water content negds to be reduced, or if the wax particles are to
be transported in a different liquid, the wax particles and water can be passed over a simple
screen where the water can be removed and recveled to the vessel. The wax particles can be

allowed to dry by contacting with air, and can then be added to the liquid used m the
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the injector nozzles and the temperatures of the wax and the liquid at

different depths. Preferably, cold water is added to the top of the vessel,

and as part of the cold water moves downward, it adsorbs the heat of
Wfﬁgf'&ﬁ/%g"ﬁﬁ% wax particles. The hot water exits the bottom 5Fﬂ:{«g§/23%5§%3l?647

and is cool recycled, and optionally purified. Cold nit n.or othﬂ 25
e CHLTION, E  SEOR A T EArT 0420 1 SOl ek e
partidigntethedthomithdNibogonirohtHesvessel arkbPrivide ogldswdtey Yery low

humiﬁ?&yﬁm‘@o@ thedtopof e Nessgl- The portion of the water added to the

top of the vessel that does not move downward acts as a sluice to

reth&ittAe RSt al thrapr prirrbRisO fithe WP prattIcie e Hiid iEada iatter
parti@BtOH Rhothevpenh-H dhedieniddysad te HIBASROI HeVAX RAFIIESH e

comprises water, no further 30 processing is needed, If the water content1
prodyrtpihep b SaHtceRr BRI SRR HRILTRS TP RS b BRhYBO RBL R Vel
low tHéfereRbliguidvidienviakfaricefiana suatertanifbapassed Bieransideplele
.- screen where the water,can be removed and recycled to % l.. Th
e R s e o B ) by e Y i Ao i
sizespmdbligh daptiheditiid eispatdriith ey G PBDGOBBESYeNt size, the wax
partiblés HYPRORMAII0H SRARSROS s LRPUANAUY A ROSR: R APPI previousty

separdtion unit can be used to draf@or cool the wax_particles rather than
formggt sipegamrkirarais dbareecishifeammsiarympPadit rahorid e Nom AN iy
0.013130,0785% ROLSRROMCOMBMSIRN: 14 it Te-fact an i ke peaar aties of

_ the wax particles can be the time for the 5 particles.to cool to a. - }
diamdar SIS X PRAR CH T EER D8 B4 S T8 R eRE ASh S AR A Sieve
clotipradeehinifiauhikediq ke parntatyasissevinDt thetsuepe partickbe v Sitsopalvong

poing and! '%e:';atLYfe!wa%Wg%%ﬁE@aa'gﬁ%‘ %‘Eé{‘éi%%@? el ,%gwgfi%%?ee B8 heat
- Signl |Carﬁ1, It can tﬁ(e considerable time for the wax partIC s to cool.

and Thawsyloooling Wil ahamErmdesareietats ©f frgeleyopheed bsizednitiachiypfhin

sec SRRHRLGO PSRt NG Gooking Ry el o RaUIRMRRIAR ohgaNaX . By

“10 particles maybe formed from & mixture of molten wax_and 10 and 80
MRS PREVRSTR TS R e rivasiaran e e s tinereirt Wrthse éh dier
molWaX particlas.shndig.he dromsabaut P padbYefdhetsize: obine REgRKWaxX

particles to be formed and transported. These diameter sizes are average
ars AT e A T Cr FIEEHEL BBSEAELP B TG4 Bev8 e

n
throf@mirgthacnbitieclatbe rnoken tuaxisdotatetkto b tompegateraabovelits

difﬁ@u‘?!.qg % 1? tl?eo mré%nd tc?ea%gfélfs:%g Wax glgrrtflgi&ﬁﬂ ' qgtdomﬁé%gx;l%f?&@fore, they
-mlxmg,??ﬁe wax partic &S Wi reat and the moften wax will cool. The _

can terhpeirate e trmpixitve shoaldoeehavansdeiadic BEt PrefeitgReiting

poiﬁ/ﬂltw&%%a ity Fﬁzg@tﬁwvﬁét]ag@g 106, 538HiN0 RO kg thewaxwBY
maintaining the temperature of the mixture near that of the melting point of

partiplssagsamied into the molten wax. Upon mixing, the wax particles will heéat and the

molten wax will cool, and thus, the mixture will be at the desired temperature. | _

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

Examples of sofier wax inciude petroleum slack waxes, waxy petroleum crudes, fractions
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molten wax does not solidify and the smaller wax particles do not melt.
Once formed into 20 large particles, the mixture of preformed wax
particles has less heat of fusion to transfer through the sun;acce of t?e

Wﬁ@gﬁﬁ’g?ﬁﬁe’ thus it cools faster. In forming the mixture, it is EII[HISCZL(J} tto -4

_ the preformed particles tq ne elting pain h ;

; , 8 thereof,
i N e e e B B ot
Exanppheafddrdsyuorandvécits heitihtprpdiricrviedrtiating the molten wax to

jushrRhove iissme fingReInk, therprsfaryed V@t AR RRtide S 2R 1beed 40iRe.
the molten wax. Upon mixing, the wax particles will heat and the molten

In adgjtion, e Sredird st A thaerrrs ARk e BrtHRSIAS FE RIFNSIESIIPS. The
transGOMRNE N AR PRiiBlas]eerpalonesd te hrdhe mamamaielial wsdberieThese

.wax, For example, the smaller wax particles can be a "softer" wax, that is,
s P T R BT SRy bR A By ST G R S s luaSe
and dlaeitiglictto PeceseliimxthButtaasporabiesB0! produchattitiies sandie fovasd by

particl e fter wax, th ller wax icl . effectively. .coated
coo O A ials Sl MR RRH 00 S BlhERe
Thesprgdhadafopaniiesanyibeeniat dsdotpiontiertatedieiiee drarearshiponedpts

how QMR EXMORIES phsefienwax iBrludeRetosum iRk, W@KYthen be
etroleum crudes, fractions -25 WO 2006/036659 PCT/US2005/033647

R . N
used s TSR Pt el P ReWARER BRI S PERS S e trBIBTH R ites Rt O the
smallBpauresathers od nét xamplesnafibaraemamxsinelude i Fischaedonpseharly
derjved tgvaxesl The small rwaﬁ ggrticleg can be formed by any suitable
sPhep o, ggraaeé%r%aexop%%veé.w BANOH; other methods, that are not ‘
actephkaferforcto pnoiregstiie pvacupaiditie st bpaBittansposteehipdited produces
ransportable preduct, car t
o SRS L SRR S T R B,

the frsarshode éﬁl@ﬁﬁ@“@ rifiefi igea PR Sie iRy Yafdger i‘m@\ﬁ%ﬁi@ﬁq}‘,ﬁﬁying operations
dond 3 DBIPE RS sBllep @ Rarices cande forned by taolingthedvies

to dry ice temperatures at which it fragments;r.ea.dily into fine particles.

can B @ERcHHRRASERORSHH it fcltis YBE SHBIF O IRIWAK BarfETRAIgR pidnes so that
stablfanspestable pranuet: AD-bowpues thesiethoas ferpaastigles acceptable

f th ller icles to t b di ing,the wax.

oaPHCIEDBF B ARLBICAbE BPGEULA i ABet U SHAE BrUFe Ceer
PerrWa)CparﬁdbE_ﬂgimmﬁrfﬁmibmid ‘i%fhisdilti)d:m_ecessa_ry that it be spherical or

”%‘}'%.%Ppﬁ&ﬁ%‘fes?é@ﬁd%%!'&%%% tieles Wil Ag SRR18E wlk Whsportavle

formation process for producing the waxy particles to be transporte
prody ¢aeEwsisiE Sp Xdeysivht dniswit sidiHetorlerrehat Wik satikdepmareferably
25 1lraDSRQsiAbleRrogiGLQ hecunstables 1 he fings wbouidbe fepoveds, Theeven

fines can be removed b%/ conventignal sieving operations = '
more preferably 30 to 80 weight % wax particles. The wax particles may be added to the
liquid of the transportable product by any suitable method, such methods may vary depending
upon how the wax particles are formed. These methods are well within the skill of those in
the art. The wax particles may be formed in the liquid of the transportabie product and thus,

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

Transportation

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

example, via ship, pipeline, railroad car, or truck. For safe operation and ease of unloading, .
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done on either the transportable product or the dry solid wax particles.
The recovered fines can be melted and processed again. It is preferable

w‘é?zW'Q'z@é%s% the formation of fines so that stable transportakl'gkeﬁglg%lﬂglli%36 i
can pbe prépared without a fines removal step, 20 Examples of the
.equipment for forming and dryi e.hadicles is deseribed N REIEN &
the hﬁgeﬁﬁéla tﬁaﬁa?ﬁretﬁllsq 3%ﬁgo%§a%d?tﬁg$he wax%articles are aa’dded
60°Ctonthettranspor RIS emkauRPE pfdewe hthetranabiridblesifraaicrably less than

or eaGARP &SH&%%&%&%@&%&Q 124 lighidand 1 &to fweight % wax particles,
preferably 25 to 80 weight % wax particles, more preferablty 28t 8(11, g
WEREDAT R PRMHIESORRAEYE Y ISRHUFLE DR RARIR? 3518 @&Wg?aﬁ Hpe

in cowtnﬁfmsﬂem%wmpﬁmefaﬁm dieaddeshier théodigfichpértthen and ease
transportable product hy any suitable method, such m Wi

o SRR TR PO e G BT B g o R MRl e

vapowgitsaiitein BISGkilaf thaseringthitait. Theiawasefsaabioléessibanion form & T

. the liquid of the tra rtabl - pfer
P T DA 0 ey e e el me

KOH geansymmriationy Frettearfsporedbfatrodticonk Be rdhapistet b apgphtha as

Suablemeansinsdinguion.axampe iviashini sipelinge ralkeadraided
2 hqtrluck: For safe opera%l‘(l)an and easéﬁg% unloading, 26 WO 2006/036659
thespREAOSPODSARIBA7 the liquid of the transportable product should have

a flashpeintok greatentbai o aouwil toebOE And & tiue Maporpressiicatim,

20C of less than or equal to,14.7 psja, preferably | 1} e 11
and 36 BT GFOTBPABY o L A B B 6 o Do s e
spedtBERPGiS fog wwaee patttitiebavengphtha. orafrzablyvcan.be shipped 5in -

CO%E{]EE[%TC%%%EQ g}%x&%lr( %ré?}ﬁv %J’B‘Q%&@%'ﬁh@%&ﬂ%ﬁ%@@@f@[ &Afeentional
operation and-ease- of unloading, the naphtha must have a flash point of °
crudgreatertiantoreglalerBie ANl GEdyApRrepTasstiis Bty fggds must
be ‘m%p or equal to 14.7 psia, preferably less than or equal to 11 psia, more

preferably less than or equal to 9 psia and an aci_%nu bert.of IeP than 1.5
mg BROMRIEEERGEIBR YA PR B G KSR R 6
rerpigRdadbinte hmapphthepsdle anioicididine, treinsportabletprodostat:
shipped in conventional crude tankers provided. the ificati [on.
AR AR P TE TMEARTHRD Th PO et s ey et B0 on
wHakessuRispeaifigationbancksindaritids feonxempisustiblos tiies ESRTHANC

maﬁgec%%% Wirltlag{sorgg @%% Jt%ﬂ%?%u%@ﬁﬁiﬂci&@%%tf erwatehigthabill for short
R8 DD SR Breferably > 6 5. o
periods of time. Preferably for hydrocarbonaceous liquids, the temperature of the .
transportable product is maintained such that it does not exceed 40°C, and more preferably
such that it does not exceed 30°C for 2 Jong period of time. Eveg more preferably when the
liquid is 2 hydro;:arbonaceous tiquid, the temperature of the transportable.prod};ct is
maintained between about 10-30°C. While maintaining the temperature 10 less than or equal
to 50°C as described above, it is also important that the temperature not vary significantly.
Accordingly, preferably the temperature is maintained such that it varies by less than 20°C
and more preferably, such that it varies by less than 10°C.

Although not as likely to dissolve in alcohol, water, or mixtures thereof, the wax

particles can dissolve into heated alcohol, water, or alcohol/water mixtures. Accordipgiy,

when the liquid comprises > 50 weight % alcohol, 250 weight % water, and an alcohol/water

.27 -



10

15

20

25

30

15 Watgr-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 be used. Because (i ion of
Wt%éo\(;\?é%%”ﬁ?ticles into the liquid is a function of the tempera‘%ffz%g @f%re/}]%ﬁ”

.mixtl.{gln?g Sér}:{%?élte t[t%gnl'llt:?lél}?ls?rg 6 r%f aé[ga[%slégy% ’1ei:t1§t§oi ugioartt %Qéx%o %ﬁ%?é%i&t‘ﬁ&@%t

e product'to an accepta mperature
excead UG transpbntatlpdocy\te extivedisRiid. SN Hy drosabiibe deBnrGeRe ety less

than §/GUR'E, RORDUNG, LI IRRRIANLQ JMalnipiR e ansParighle prORiCIq

temperature that does not exceed 50C, even for short periods of time.

signi fyaayalfiyFoingdy os FehiCBe (SRFHSS thanERBFAHED Htahis varies bY

less (AP BRIS Broguet is atnirinedsuehdhatidsdars not@xceed 40C, and
more preferably 25 such that it does not excefg1 30C fog a Iontg geriod of
Q

tinSe S ARoFe PaTe TP PR P RS 4 S RETASeaIBOnaCasts = e
somégﬁitﬂrhdr H&@ptbeﬁmg{)&#wex@ﬁama tvap spnitablmprocuahioniiaintdimmf the vessel
etween about 10-30C. While maintainingthe tem
oSSR S0 005 Ll Aol R G rad v o
remdv@ﬁ.%@rym’igniﬁtdmg]ﬂyu%A@@udinglﬁqm@i&ndblFiméen‘eﬁfaéﬁﬁ’td@iéiqum
prodm:?s! zt%mfxd kAt t%%q%%Q%%%ﬁeﬁﬂﬂr%ggb%ga@%mﬁfﬁdérﬁ%%@|&'iesel
such'that it varies by less than 10C. Although not as likely to dissolve in
fuelalcohtst. Watsrabhmihalicaidhad Brame vedhe bf‘éfﬁ&?é&’%’éﬁf’ﬂﬁ&%ﬁé@%ﬂ%ﬂm

conthBAIRE Alcplialatel saralcaholnalesmixinesiAsraiiisgly Myhgndfeably,
~ liquid comprises > 50 weight % alcohol, > 50 weight % water, and afn
FischfeoeIRRAlEH L AV 20047638656 BE T TORSSDBS IS8 AT Titure, It
trané%?@ﬁ@rﬁrégdﬁgéﬁmaigm teasssisnitiableophagiretaitcd tenyperatdielthvdods
not excee nd preferably does: 0C. Whi intaining
o B IS T 3 i e M s Pt Choceitia
irangpsebippridnttthas thetahdpangormpioEveayeSreifidarory oAbEdigriglp, the

referably the 1€ [ iRtay j |

potreferably the iemperatirg is mainiained Furb Mt fanes i tessdhan
© QB]C? and more pre?eraﬁoly, sgjch that it varies by Iessbt 1';han E,OC.E%hipsused
desidransport the transportable product of the present invention may require

some MINQLAdapLHoNS shaxamMa @ Rarticie b ey geofaln partickes as

" bottom of the vessel '
once the tragggﬁr able (Produ§%i‘{as b%%n&g@

bregise SRR ITTHGTINEHOP AHIEE & TMBVET By rac rcualatlr'ngl)l-qufcsl',

“@%ﬂ”@?ﬁm? Sistherilsapsatitightdiguidabeeprsdumdng krsakage.
dispiesepantislespshouldhndikecdntedritieneativerpes diit it BERICIHIIEEEn, or
trax?s%‘oer{agf%dp%gg&l? lgcé&ﬁﬁlg% MQE%@Q@?{I e53b¥on can be unloaded by pressurizing the
vessel with a gas and allowing the transp.ortablc product to discharge under the pressﬁre
induced in the vessel. Transportation tanks can also be placed on top of hills orrother
elevated locations, and the transportable product can be allowed to flow to the new location
by gravity.

In preferred methods, & wax is made from a hydrocarbonaceous asset at a remote siie
and wax i)articies formed from this wax are transported to a developed site for conversion
into salable finished products. In this process, the hydrocarbonaceous asset is converted 1nto

syngas and at least a portion of the syngas is converted into a product stream by a Fischer-

Tropsch process. The product siream comprises paraffinic wax and a first
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Fischer-Tropsch light liquid products (i.e., Fischer-Tropsch condensate)
recovered from the transportable product can be used to assist in
removirggﬁ%rgaces of the wax patrticles from the 15 bottom of t@% vessel,

W/QI%%G,G% assist in evenly distributing the wax patrticles in the %rariqup%ﬂrqggféﬁw

hydrBEemuahaudes 1R and wgwamg,@%ﬂﬁé@ﬁjrg%%@rﬁm? tgrigdp the
bottom of the ship's tanks, especially near the inlet of the maln@roduct
I

PartigiRAEC AIA5 08 2dRiibt BRis (REEPR AR SR AT AR SR SR REsent

invenansePuefeiabibyeakaga pbilien particlosuasis2sbraakagareanieddstiadheropsch
formation of small particles and unstable trgnsportable products. An

Proc Ty O B G b SR AEEA AL h o o PAUSA e s

hydmaesibenbreakageduBiXanpies o stitcblefpuntps gnolpdeviaicaréflelirdration,

deca%%gaﬁfyat%e&p%n}ﬂ%@&%ﬁ@@ﬂ&%@ﬁ%%&%%&ﬁ@& E@g;@kﬁ- e

on, a storage tank or ship contains a transportable product

liquidapaydiny t5the- Brebshfrivdimibidan Densalorigeesbyrpress oy ahectisg

watdeg3Rl with a-gassanthalloningihg iransprriahie RERdHGt IR HIRERAYOR cording
under the pressure induced in the vessel. Transportation tanks can also

to ths PISRERESHUBH BPHISIBE SiHer LikiatediBeatbiy Lhip Bl tradipbriatie
partpleduticambealiowsddod dwipibe naiklotatiamiby Graviiyakhipiplatiact
ethods, a.wax is made from ydrqcarbonace asset at a remote sit
e B S BToao & Aceronmee
site sifeeforepavebsianodnto isad{alb&éefﬁﬁsﬁedﬁprd@ucﬁssim diigiproeessrthige
p_roJ?MgQE@J@&?&%‘%%%%E%H&W&W&”ﬁ%esz}@%?fr?a%rﬁ@]&%ﬁ%%}?ﬁ%%%

of the sa/ngas is converted into a product stream by a Fischer- Tropsc

SePAHREFESIS IFFRY BROOEEStIEETRTE YR S B Y prlreiabie WHRhanh aradwads-28 WO
2006/9366R:BGek! Y $00R/O3RO &/ DY RE AIRONRERM B dIAE. E8anol by a

aratffini wax Is formed into wax particles. The wax particles are added _
methgng faﬁ%wm&m% R ORI ORI SO R HG 36785 ARgspn of the
liquin\Erionadpefatsblyodtieakt alpodiorheiithadigtickis alsaderived from

the Fischer-Tropsch process. The liquid may. be drocarbonaceous
T e AP TS TR RS T T A P B4 S
the Biplordgsselaptentfs onfidre glowpadisisthgoidetdrationhanol synthesis
prodgCaIRaKYIatioN. AdsARIN, Y RlRALBE AYICIREKING: RN mixures

combinations thereof. The liquid may be water by-product from the
"hefF‘%cher-Tropsch process or water from the cooling water. The wax
particles are added to the liquid to provide a transportable product
according to the present invention comprising 90 to 20 weight % liquid

1B to 80 weight % wax 10 particles. The transportable product is
shipyes, radaile oiabetainipgredipr pprdate, theiparatane wax particles can be

separated by a number of methods including, for example, filtration using simple screens,

Se

centrifugation, and heating, melting, and distillation. Preferred methods include heating,
melting, and distillation.

Care must be taken when melting the transportable product. Initially the transportable
product maintained at its transportation temperature {e.g., less than or equal to 50°C for
transportable products comprising hydrocarbonaceous hiquids or less than or equal to 65°C
for transportable products comprising alcoho! or water) is pumpable, and once it is hot such
that it exceeds the melting point of the wax particles, it i1s also pumpable. However, at

intermediate temperatures the wax particles can congeal and form a non-pumpable viscous
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" can %%Q%%Q%@B'c@n fx%dx%%&f'ﬁ‘%der%%{é%%jax sreim,via,gxdh

and shipping conditions to ensure the stability of the transportable
product, to a developed site. The transportable product is unloaded at the

: site and the transportable product is converted |
wﬂreﬁ\é%@g&% %9/6@%@%@3%47

products. The transportation liquid may also be separate

semi-SBEQVEGHJORORYSSINN tip.addiiarah salaie tnished REAdIELR 1 Bdfiuct

these processes, a portion of the syngas may also be converted into

is notprsfiRERbI BYCAnHHEtHER BIRS) Ml b s HAg I &L AFBRABI TR aphpepriate
for th@%@ds&@ﬁ@ﬁfﬁa&ﬁ&@&fﬁ.@s@ﬂgﬁ@ ;ﬂ@éimﬁnﬁ@uwl %{a&hﬁagam@e&gtab@f the
roguct. In addition, the liquid of the transpqrtable rocarbonaceous
rans SR LRI A BT oo VAR or e O PHGHRES
by ledhthdrisOPEr-Fnepgelspiechifol frdmaatkdschepditafischoiretessandbad
.methanpl synthesi rQcess,.As h, th mixtures m mprise.
rere e R NS B SR S T B8 o
solid ofagse Taancioortaividipredlisillateniglibedrdswentap i ictdeanchuipg to the
preseSERALAIRE By AdHmabes ok ossbods inclidingicfar expmplentiltEatinnysing,
simple screens, centrifugation, and heating, melting, and distillation.
encogt@F RS RtRB 4SH &¥dating, melting, and distillation. Care must be
takeprarhen mefisgdhefpashorabie: pregiet dndiadyidhs transpestabige
roduct maintained at its transpartation te ature (e.q., less than or
Prod {5 BBER P BT SPLIEIokp GRS b B A CENIBORRE s
wax j:iamiid&andﬁsbaﬁlmpmn equahty Eﬁﬁc;fmrac_apgma‘abig @mhmmnabﬁwmm@t
o+ s UEONR QFMAISILIS- RumRable, And.ance I, 0ol shof. DAt d exeeers e is
‘ mzél}fc’i‘%gpomt of the wax particles, it'is also pumpable. However, at "~ -
injectpddmediatbaeparatonelicthisanal perticles whilcongeartahld fopane is
mainfRREPHMPRIRHIRGANS w2206/ 0REERA TG TR 20980336 &Labiy 10-

,.semi-solid or solid. Therefore, use o heated pipelines to transport the
30 Chr i B T04BIROPROERI IANKIS ERACRSFEAD /T Bt 46 dite IR aMbIRISHE
The MaiBialnedrahtopaper aluigsappropHaiapiorihe tanspariable-pratischas
described herein, and such that the_ tempergture of the transportable
el R ek WEY VRIS Bcd e, o £ DHASE TS0 Gr B sy
volatfiiedesath iie Sdpyriess taanl tAChdreayatsodddifficplitoheatitheotien wax
, ”ﬁ%%h%ﬁ% HACE3ucts.
ue to the problems of forming a congealed semi-solid or solid-mass.
The Trerefoléqiid aieeisaistitetidmotitng ramspietapkepretidontciondipsadable
prodif3g, Present invention by methods, as described in, for example, U.S.

Patent No. 6,294,076, ma%/ encounter problems and is not preferred. _
In embodiments where the transportable product includes water, the water must be

separated from the wax particles. Water may be separated from the transportable product by

putting a screen over the water takeoff leg of a conventional density or American Petroleum

- Institute (API) separator, which w_ili prevent the wax particles from being removed. Water is

typically separated from products by conventional density (or API) separators.

in addition, the preferred method of separating the wax particles and iiquid of the
transportable product, as illustrated in Figure 1, may be used when water is present in the
fransportabie product. When water is present, pressure and temperature in the vessel are
maintained such that the wax remains in a molten staté and the water remains at least partially
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,
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10 A preferred method of separating the wax particles and liquid of the
transportable product according to the present invention is illustrated in

WFIg(l}Jﬂl’Geg%éﬁ-gg]IS method melts the wax particles such that m%lge}%g/r% T{g}r?%”

€ recovered by injecting the transportable product at its transpo

inclulBIBRERHWS NIQITONER WaneA\S Alysieated e Uﬂﬂé@%{éﬂﬁﬁtﬂé QAL dBarc is

injected in a vessel containing molten wax. When injected the

then geRaRaistEEasTetis Rl eniay s anfhipRaNsERd BY Retaraperalist bt stanasator

equiriSs@witsh hanar-aetaldmboC Aneierabbiit: S06s fFiten wax is recovered for
%drocarbonafequsq%ﬁg ang il}Igss than or equal to 50C for alcohol and

convETRRE T R MbHER 478 RE 8 P aintained at a temperature
gr8ater thainwax equat ixsdieo mrediing Poitit ef thel WebxjpatitiglbsscRold) bhndihg
the liguyid of the transportable pro volatiliz ngd the vapori

com R b R bHe 8 RS 3R o

be useshiroped froigrshibnveselaticorovidelivastrrtenveringinterfiriistiedt ecovered

methSARAGRIAIHC IR dT S Y ARQHZE A diotidi M Al AGicRNdERREEh AR kets such

converted or upgraded into finished salable products. In embodiments

as Mgihd aiarty SRS Jrtas THorisRly b TR v S clh & ratist o tag thanol can also

be u@qna@t@déf@mynl@ﬁevuag PopiKas sWatefisnayhe seﬁa@éegﬂé%?arﬂaﬁmamfmg
transporta roduct 5.putfing @ screen r the, water takeoff leg, o

ol BN S G T LAR R AT O P SRRy B R e

recovehidmaplitiprevdnttbewdxnpirticles droal heivwg terfiosed! Wiltér ise art.
typically separated from products by conventional density (or API)

. separators. In addition, the preferred method of separating the wax

Serativécempetiingid of the transportable product, as illustrated.in Figure 1,

Maybg et W herNaIeL i RIeSERINIDE: 20,1 BRSROSRIR ALK Sl Figure 2,

When water is present, pressure and temperature in the vessel are

at 2 PAMET R A 5 URH AR QiR AP MIATRRARA D Prid s A1 SRk ApiptAeYRéd) and
coldngiraings (3}, lamstdaxatiall) iguitelt Jsimposinaidednaintainatiaagt along with

artion of the water as a liquid rather than boil the water, which can.cause
steafy B HOSVRIAES Sord AT ILEGD (S ARIE DB Tt MGhIAUC0 Bguce Symeas
(5). 2006036689 P ETHdS 20O DUOBBEATF nbtuding sorMivEted masoy aisobalt
ecovered. At least,a portion of the water in the. liqui teis th .
e S e hefiise (s
coollid aiv-Heplith Seppsttior (SBRIppRidhmpbiareiEfaceaiey e} coritis] condested)

whidiPRHOR @t lieRuax s Ferexeras Ion: SRINEISIe0)Ah HRMRRINGIR e
finished salable products. 5 Recovered wax can be used to produce

SYnggiedl DR RGel NiBTReAfifg BHSR & BréAtind PESHEBN B tRRtRLfrafigovered
and figlisheshwaxessanahy kKnowidethnglpgies Racwerethoapbiiia Tansdtnit

ol Eaaes SRR AR QDR UL R AR

Condensate Treater (500) by passage over alumina at conditions including quuid hourly

space veloeity (LHSV) of 5 hr!, pfessure of 50 psig and temperature of 680°F to produce a
treated condensate (11) that has an acid ﬁumbez of less thﬁn 0.5 mg KOH/g and a flash pomt
of greater than 60°F. The treated condensate (11}, liquid wax product (6}, and cold mitrogen
(3) are passed to a Particle Fonﬁation Unit {600}, wherein the liquid wax ﬁroduc{ {6)1s
injected into the top of the unit (600) and allowed to fall downwards through the cold
nitrogen (3). Treated condensate (11) is added at the bottom of the unit (300} and wax
particles that are at least partially solidified fall into the treated condensate (11) fo foma
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methanol, which may need to be purified, can be used in conventional
methanol markets such as Methyl Tertiary Butyl Ether or as a solvent,

(% ngrbt%%)g fuel Recovered methanol can also 10 be used Qrgg%&m%w
ene and propylene by reaction over a zeolite or phosphate containing

transn?)?tlgb%m 1O uc \/\Z\Iefgg 9‘%{1 OW% éﬁgﬁxs?gf%) g? ﬁ@%@a%@d%%ﬁ?d?ﬁ?ﬂé‘ﬁiﬁi the

rom re overe X recov recovered methanol are
wax mﬂq@wwwwmé)g@dcﬁhmndﬁqﬁéianiomﬂtatuﬁémam%ﬁmeduct (12) has

a pam'g%%ngit?aar@@m%%mg%ﬁw efithepipsentinentionel statada

igure Z, at a remote site, air (1) is separated in an Air Separation Unit
fmm(%d?&aﬁ iy BRI S 2ROV RHHRISIER. HHE oxygen (2) is mixed
wuth}@ﬂﬁ@&@ﬂ@h@&ﬁtamm@@t(eﬁm&%)aaiwmb veieameinatshoy@0)do

led h f 2 5
o (R R A R Pt o o clooy Ciage
Pamaie:@baﬂaﬁﬁmﬁtewé@{ﬁmpmm ehliqueided/ acngprodiectl(0) Ak adiplss are

h
formRY33 4 Qg)ucggoggg%%ﬁga%ﬁ%a%gga’kﬁ% ﬂg@n%%[é‘&t%&& 4 954490),

which pro dic condensate (9) has a flash
tl‘ansrmmﬁbd)ﬁf pistins ( 1RhAL GERCA NG BRFEIUEEICIB) that |nclude unreacted
syngas and butane, propane, and lighter hydrocarbons. The butane and
_propane are recovered and sold as such (not shown). The unreacted
Exa s is recycled to the Fischer-Tropsch unit 25 (300) and the reformer
(ZOQ)e(n%ﬁth@m)z Fhaasidiesbnddnsate (0)lisigalodintt Consdeneaatieat are
. (500 assage over alumina at conditions including liquid
ieREs; ﬂa §p“§ce ve @Ity (LHSV) of 5 hr 4, pressure of 50 psi-, and
temperature of 680F to produce a treated condensate (11) that has an

acid number of less than 0.5 mggKQH/g and a flash point of greater than
60F. The treated condgpsaiel, égcgq,wi g aregluct (6), and cold

- nitrogen 30 (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 allQwed

 to FRIPRIIFASRTRIEHBRART e COIIrSHRtASlER BRI TreNrscPABHTRHSES (isprer

Trog}%cadcgad Iﬁb&b&mﬁﬁ@n@i@@%rkmﬂa{ﬁ%);mdhﬂaNUnaﬁtﬁ&sﬁﬁlaﬁvafﬁ at least
artia SO|IdI to th 3ireated ortld nsatet]glll go formaﬁ ?{es w tge

met / §r 6@37 @8&? ransponanle product (L5 fhe

fory aﬁsﬁp@ﬂstﬂbl&@atcﬁmcﬂ"ﬁbﬁé ofthestteiated telziensatenangs tieatsathan 0.5 mg

Koﬁ?fgﬁ'cpf a}ép%& g shigped to a,dgyela fadaagswm ARSROstable

a passing sta |ty rating w en measured at 20C for 5
dehw’eéli@l Méaﬁmrhqm@émsrrém&}mmmnm@ptpf the vessel (not

shown) and vestedir sephie 1arge Taltealivel theACHIGNAENE) The

may be treated in a water treatment unit 7002 to form treated water (13)

ﬁrs&ﬁ%qq#aga&mvasa@a@énﬁw@s TR reRINE wWHIE F PGS TSaAtRs kIR Was

prepared by use of a cobalt catalyst. The Fischer-Tropsch process used to prepare both feeds
was operated in the sharry phase. Properties of the two feeds are shown below in Table IV to
follow.

Feedstock A contains sign_iﬁcant amounts of dissolved iron and 1s aiso olefinic. It has
a sﬁgniﬁcantiy poorer corrosion rating.

For purposes of this invention, Feedstock B is preferable. It contains fewer
oxygenates, has a lower acid content, and is less corrosive. Thus it is preferable to prepare

olefinic distillate for use in blended fuels from cobalt catalysts rather than iron catalysts.
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Particle Formation Unit (600) in place of the treated condensate (11). Wax
particles are formed as described above, and they are dropped into the

treated water (13) to form a transportable product (12) of tr. @E‘?’Sﬁ
WEht %gi%%artlcles 10 Examples The invention will be further exp alned3 %647

th foII |Ilustrat t are |t|
E)%mp% r lyscher psc fﬂglg? |sztél|i a é@ rrtgl‘ren%an econom gatmn of
the (Sedmdpoirmtiofasetaraliie Sopshipting Waid Santiches esipiy FISERS M Frapsch

deteriGE RIOGHGLS ¢ %9%@%%&%%%@%%&@8 the H&u&%éam%&%@ yater

or 20 methanol. However, Fischer-Tropsch light products frequently -

m@éﬁf&rﬁf&%’em St o FFATBRBGRORS At AaTelcfiRB by %ahlréaﬁrmmt

calibR@idnabzation marrﬂ&@ﬁgﬁeaa%rd@@mt%ﬁsmgr%e@n@t hpgor

corrgsion. These alcohols and CIdS wg?e removed b 8[1 E?Iratr n and
com o‘i&ﬂ%%?&ﬁ FRHBSAISAMG é‘%Béiﬁ GFRE. FOERRIGIR G PR d was used

for queepéreddp\stideteisabaishrivpschproacesikivertoabtamed. 1T ha 02 brfigst for

ck A) was prepar |ron cata st. T e second
016{}85 %B? kB%l\;avag% !%feépﬁ%rﬁé% y%%?e% a cosbrq?cataﬂ/s The

Frs&ﬁerafﬁr@mohqrﬁ tbedsd smepidovpreparedotivfestis s dpenstedrar e
col uﬁlHé' YRRR%E: RIQRSLUGS {PQ&%%&’ JES%%@@?&RWQQS&%%&{E%Q%\J iDbile

follow. Feedstock A contains significant amounts of dissolved iron and
phasg|sBhs|Enttiec iy 2spasker Hisk Rialy spEare Ao SRR EAleS. Fbr S Sﬂcond

coru%r@&ﬁeﬁz&f #ids doMBEiaR, Erﬁe%m&@ 1§aaéaferebéavétr caatains fewer
enates, has Iower aC|d Iess corrosrv{% Thus it is

pre é‘r‘éB‘f‘éLPglﬂge" \C %?é?rH?E ‘F%?é‘ﬁ&%“’oo 8@3?88%“86’6%?!‘\‘.‘3%‘
the datatysigreathestian tno:heoﬁialysts Ir&ZerZ@MG%Qaturates (normal and

/US2005/033 dif nd
branﬂﬁeg‘l lfka%r tﬁlég e?ecrrar%lnatl I?Ials?sqﬁ\!/eghoﬁ 8&%%61‘?{%80 éjaso%ﬁr%s b%ﬁ%15
olefidaperorpesl Fiulg Shroratsdrepipr SRCweaEases 2! eetesnise. am:ewtamed
on tREQHR S¥BRRR tﬁ?otﬁﬁg:ségﬁﬁ%@ﬂg Rredyuctsn, khesprdified methodiizd® from

quantify the total amount of saturates, aromatics, oxygenates and olefins

the %D%ﬁ%‘@%‘%%ﬁ%@a‘%&ﬁ@ﬁ@fﬁh@é@& Embratibnoleinasrersbighchghed

fror{VaESsivePaRdsing-the fallwirg.:compounds: undecane, toluene,
n-octanol and dodecene. E er al stan afrd methad was

A flame ionization dctector was used ior quantification. aﬁr%ratien .wals based
on the area of the chromatographic signal of saturates, aromatics, oxygenates an& olefins,
relative to staﬁdard reference mateﬁals, which contain a kno.\rm mass % ef total éaturates,
aromatics, oxygenates and olefins as corrected for densitgr. The total of all analyses was
within 3% of 100% and normalized to 100% for convenience.

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

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

It is preferable to measure the average molecular weight directly by appropriate
methods, but it can also be estirrrated by correlations using the API gravity and mid-boiling
point as described in “Predict_ien of Molecular Weight of Pétroleum Fractions”
A.G.Goossens, [EC Res. 1996, 35, p.085-988,
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for quantification and the detection limit for aromatics and oxygenates is
0.1% wt and for olefins is 1.0% wt. Please refer to ASTM D6550 for
“Jgszt&tw(}g&tsgondltlons. A smlall aliquot of the fuel sample W?‘?d%%g&%ﬁjs;%%&q-

a set of two chromatographic 10 columns connected in series an

trapsported usingLgupereritical carbon dioxide as the, mopile se.

first colum% was pacﬁgnd8 w%h hcig%‘gsurflc'g(!%élr gr%aeagl fc:% %gé}%%lrgggfﬁeg S-EEe
metkea:HiiFSEpRimPettained high surface area silica particles loaded with

silverdonss Ing, swiching-valves WereHsed iR.tifechihe differrnticlasses

of components through the chromatographic system to the detector. In a
X OISRt RV IS e R P XSRS e TS PG Ak Al elckn gnd the
olcfgiclieralkanenjnads phroaghikethoealumapte sheidgtector, while the
olefins are trapped on the silver-loaded column and the aromatics and
oxygenates are retained on the silica column. Aromatic compounds and
oxygenates were subsequently égteaiz@m the silica column to the
detegtor in a back B‘éﬁ?df%’ arﬁf%%rﬁg%r?zl%#%a\f\éﬁ&back flushed from
the silver-loaded column to the detector. 20 A tflame ionization detector
(FID) was used for quantification. Calibration was based on the area of

the chrenaaiaosaniio sigingl alcatiratesaamal %r@éyﬂﬁﬁéwﬁﬁﬁl&ydration
olefins, relative to standard reference materials, which contain a, known

and greabor dpioty SRUASIES, NarbRAt ES bRy BER R ds TARRFBIETiAG R extrudates are
shotareriedfarsientity. The total of all analyses was within 3% of 100% and
normalized to 100% for convenience. 25 The weight % olefins can also be
calculated from the bromine number and the average molecular weight by
use of the following formula: Wt%l@i&fids = (Bromine No.)(Average
' Moteeytar ‘\f\/'e_i(‘,!ht)/l'?':')g.c'?‘. ?0 s preffﬂlc lﬁﬁl@i Kﬁﬂﬁﬂ%e _thq- G —
RS YR ireCtly Dy appropriate s e, B CPR FH Dy rudare
estimated by correlations using the API 95@&’&%{ mmqullmg point as
described in "Prediction of Molecular V\Iqigd%t af,Pgiroleumi Fractions"
B R BERE0 S RES. 1996, 35, p.98h-958. -33 WO 2006135659
SCEHP2A0R/UZ3RAF Preferably the Olejigg-and other Cofponents are
Beasiiedbydhe,modified SFCmethod gg described aboye; A GCMS
aoaysisof The Je6aslogks Adglarpined thef the safurates weygjalmost
FrLldpbeV iRl allios: eitd- ig-oxygeNatesayere predominanpsprimary

@lﬁgﬂgﬁa dlEtheca0lefins were precfor;n@n@my primary Ilqe@g@eflns ,
(alpha olefins). Example 2 , -

Example 3
Dehydration and Decarboxylation over Silica Alumina

The dehydration experiments were performed in one inch downflow reactors without
added gas or liquid recycle. The catalyst volume was 120 cc.

The Fe-based condensate (Feed A) was treated with the commercial silica alumina.
This catalyst was tested at 50 psig and temperatures of 480°F, 580°F, and 680°F with the
LHSV at i hr” and 3 i, Ata LHSV of 1 hr”, the total olefin content was 69-70% at all
three temperatures, which indicated full conversion of the oxygenates. At 680°F some

crécking was observed by the light product yields: totai C4- was 1.2% and C5-290°F was
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Dehydration and Decarboxylation catalysts 10 Commercial Silica Alumina
and Alumina extrudates were evaluated for dehydration and

decarbox‘}lslgltion of the Acidic Naphthas from Example 1. Prgg%ﬁj&%{%l;ﬂtg% "
flica

\]

ng%{r}%%%(es are shown below in Table Ill. Table Il Extrudate

o, Alumina. Alumina Method of facture 89% silica alugina Alumin
25% QDAL DOVRET B o B e s D Eylefin
were 100448 BketétallDgnddyy@nonowii 9§37 SR aBafaceBatEanie/ b3 ofly
b WAR MR EIEANEIAGE BPESSIZE CRNISHOME ol Hl.MBAIBRRr B! -
ce/g (1000+ Angstroms) 0.1420 0.0032 Taotal pore volume ccﬁg

0.636
olefimygagOREeHh ApRE B EnYEReioh AR LARIBR) RIFSRSAP EHickes 6%
initiafLEBNGad b slehydration sometmenis wererperfarsaad s aEitaghamount of
downflow reactors without 20 agg%gd gas or Ii(ga id Lreggcle. Eh% catal(%/stt1
caroRONBPIEESE 20 (e SFHU P B SEPEOTACHE ST (bl AF OML SoRAA T
foulsthe commercial silica alumina. This catalyst was tested at 50 psig and
temperatures of 480F, 580F, and 680F with the LHSV at 1 hr-" and 3 hi'.
At a LHSV of | hr", the total olefin content was 69-70% at all three
temperatures, which indicated fulladdmi¥érsion of the oxygenates. At 680F

SOJ A &.%(0' g was obhserved hmﬁﬂwmgﬁmt yielge: ol d; Was
.Zgﬁ_%g _3%5%9 DF was 34 WO 2006/036659 PCT/US2005/033647 25%

(v§-20% T the TeausocK)y Ay L Al AT AN RE0 | A 2emtin 1o
total olefins were dgwer e.tkga-SéO 0. High dehlydration a¢tpgiviwagigbtajned -
at Eg% g A THSVOf 3] hrwith |[gig§ Olefin Cofient of ost¥, GCMS data
incWﬁ%;{@T‘S‘ighgg@ant mount gf74--0lefin wWag, gonveltgel, o internal ¢r
brarched olefins] Fhg otal oefins g6 480F Wag®¥% 5 himlly but was
55% mear the &nd of the 1est (-960 hours on stréeam). Significant amount of
i R Rk et B A e S A

shown below in Table VL. 84% of the oxygen was removed, the corrosion rating was

improved, and iron was reduced to below the level of detection. The acidity of the naphtha
was reduced by 25%. The oxygenates were converted to olefins as shown by the increase in

olefin content and the decrease in oxygenate content.

Example 4
Dehydration and Decarboxylation over Alumina.

The Co-based cold condensate (Feedstock B) was also treated as in Example 2, but
with the alumina catalyst. Temperatureslfrom 480°F to 730°F and LHSV values 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 lower, and the majority
of the olefins were primary linear olefins. This test ran 2000 hours with no indication of

fouling,
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fouled. Table IV Dehydration Bromine method GC-MS Data Si-Al catalyst
Temp, LHSV, Bromine# %Olefin Alpha-olefins/ OF hr' Total olefins
Sam le A 50.6 51.6 90% Product D 680 3 71.7 70.3 5% 6

WEA B3R detailed analysis of the product (D) from the teg)t%a‘ﬂif a%‘ég%%? 7
3 hf' and 680F is shown below i 'g b@ VI. 84% of the oxygen was
removed, the corrosion rating was |mproved and iron was reduced to

Dekydraglaw the level of dete &Rih. The a¢iBitynoitheethpitha vi&S-redliced by
alumin®5%. The oxygenates| wethasbnverted to olefins as showA8y the increase

catalystn 15 blefin cqntent and the decrease in oxygenate conteREExample 4

Sample3Bhydrbeiwn, addiSdcarBexgtants. o RioRineima 20rfie Colphtedleold | Total
conderdate (FB&dstodk/Byivas alsp treated as in ExampR&ims(it Gith theAcid
alumina catalyst. Temperatures from 480F to Y30F and LFrss) valgé?g Fof o

1 hf to.5 hr ;fug;g_gx{_j_o_r_ed At-high temperatire and-a By °
Feed BGCoMS data indicated  that the rinln@ ond-is ‘2’%3%2&“ r9‘dﬂ/£c sianificant 0.86

Bl (redug &?@Qxln}‘l]a_gl,eﬁn_;&ﬁt_gnl_),_,él_a 2Iil--E’Q\/ of 3’5}-?1 and R%‘é

lgll'rafi
B2 conversith wad signifi Qrgﬂ\/ |n\AI%Wi&E@%E|§ Qﬁeii
B3 prima ysﬁﬂr-\nr nllpfmc T¢18: test ran 2808 _hour \:ﬁt no n]g!}t‘:ét!or\ {34 0.6
B4 fouling. 385 wid 2006/088659 PCTIIE: 33847 TabE 2 De ﬁQr;slﬁ;:hnnl
B5 SEC lzrminp method IGE- aluminal %Lghnd !\/I“3)~:§fal\/c1 %@:‘{‘é‘ S <rQI'§ Tx
B6 Temp IS&QQ\/ (gyvnpn :n?né, BromineA%80lefin Aﬁﬂﬁwﬁ&al Q 5!9?5 0.48
B7 o\t ojéﬁ?’rQQl (‘;1: Amri 'Qr@tnl Yields Ko 32.2 78% - | 0.46 0.32
B8 630 2 0.8 28.1 32.4 79% 0.38
B9 630 3 0.8 29.4 33.9 86% (.24 0.63
B10 |1 630 4 1.0 28.7 33.1 87% 1020
B1l ' 630 5 i1 27.1 31.1 83% 0.18 0.67 "
B12 680 1 <0.1 311 35.6 4% 1 0.51 0.06
B13 680 2 0.3 26.7 30.8 30% 0.40 0.18
Bi4 , 680 3 0.5 26.5 30.6 1% (.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 1333 73% - 1 0.20
Product C 680 5 0.7 28.1 323 78% 0.18 0.39
C1 .| 680 5 0.7 27.8 319 79% < (.5
C2 730 3 0.1 31.8 36.1 7% 1 0.33 0.12.

These results show that it is possiblc to eliminate all the oxygen;fés ‘flrom the sample -
and convert them to olefins. At high oxygenate removal ievels, a significant portion of the
alpha olefins are isomerized to intemnal olefins, but this does not decrease their value as a
distiliate fuel or a distillate fuel blenci component.

Product {C) was prepared from operation at 2 LHSV of 5 hr'! and 680°F. Detailed :

* properties are shown below in Table VI. 87% of the oxygen is removed, the acidity was
reduced by 55%, and the trace of iron in the sampie, 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 céntent which

approximately matched the decrease in oxygenate content.
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olefins Wt% Feed B: 8.5 20.4 24.2 94% 0.86 B1 4801 7.4 21.3 25.2 92%
0.32B258010.927.531.885% <0.5 B358010.828.233.191% 0.34

406,84 58010.027.131.193% 0.36 B558021.327.13
Be¥50%%5%1 26.5 30.6 86% < 0.5 0.48 B7 630 1 0.6 27.9

IR

0.32 138 630 2 0.8 28.1 32.4 79% 0.38 B9 630 3 0.8 29.4 33.9 86% 0.24
0.63 13106304 1.028.7 33.1 87% 0.20 B11 6305 1.1. 27.1 31.1 83%
0.18 0.67 B12 6801 <0.1 31.1 3%&4% 0.51 0.06 B13 6802 0.3 26.7

BRSO 018 BI4,68030.576.5 306 7% 0.33 BI5 680 3 U.6
FEed/ Broduto1D U5 BIORGILANR 2 Podec 0 5Cond- G2 SHALE
ZRER I da%eD.20 ct C 6805 0.7 28 132.378% 0.18 0.39 6805 0.7
24:831.9 79% < 0.5 730381 31.83&14¥% 0.33Qek’ These pasisasho
tiya vt isrpossible to eliminate all the oxygenatesifrom the sample and
Tenyerittherrrto olefins.|At high oxygessate removal levels, a siggdficant
prasiiare ofsthe 5 alpha olefins are isoi#rized to internal olefing sbut this
toedaiet decrease theirivalue as a dikillaEsfuel or a distillate foed-lErd
g@nponent. Product (C) $@s prepareddrom operatiah at a LHSV.%f 5 hr"
anid886F Moetaileghipropesties are sho#en below|ih7lable VI. 87% of the
Bxyger iSsoemoved, the |dgldity was rétldced by 55B6, and the ffaée of iron
inviirecsamoplentans emoved. The acidity’of the finaBl10 material $das below
WhnQii@HIg, the typiged intaximum|fah.petroleund<rudes. ThéZ
g draddréee converted to olefins as shown by the increase in olefin
Ednériewpih vapproximdf#ty matched&he decreaS® in oxygendte content.
grgen by NAA, wi% 1.61 0.26 0.95 0.12
SFC Analysis, Wt% ' o
Saturates 33.5 35.1 67.4 68.0
Aromatics 1.2 1.5 0.3 0.4
QOlefins 55.7 62.2 23.7 30.9
Oxygenates 0.6 1.2 8.6 0.7
Acid Test
Total Acid, mg KOH/g | 3.17 2.33 0.86 0.39
Cu Strip Corrosion 3
Rating 2c 2a 1b ib
Sulfur; ppm wi <1 n/a <1 <1
Nitrogen, ppm: 0.56 nfa 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
50 373 356 415 414
70 417 417 495 486
a0 434 485 569 572
a5 517 518 596 599
99.5 639 622 662 666
Metals by ICP, ppm ‘
Fe 44960 (0.980 2.020 <{.610
Zn 2.610 < 0.380 < 0.360 < 0.350

Metal elements below ICP limit of detection in all samples:

Al, B, Ba, Cg, Cr, Cu, K, Mg, Mo, Na, Ni, P, Pb, S., Si, Sn, Ti, V.
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WO 2006/036659 PCT/US2005/033647 Table VI Experiment No. 1213
Feed/Product ID Fe Cond. A Product D Co Cond. B Product C Process
onditions, Catalyst None SiAl None Alumina LHSV, h{-' 3 -PgTIUS 1033647
W eir@é)é]fﬂ’gfa?e, OF 680 - 680 Pressure, psig - 50 - 50 Run hours - %@38:}%
- 1026-1122 API 56.558.1 56.@gz,,§;egalculated Mol. Weight 160 146
170 170 Bromine No. 50.6 71.7 21 27.6 Average molecular weight 163 -
157 183 184 Wt % Olefirf S0P O g5084% . from Br2 No.) KF Water,
ppm wt 494 58 530 57 Oxygen by NAA, wt% 1.61 0.26 0.95 0.12 SFC
Analysi t%.Saturates 33.5 35.1 67.4 68.0 Aromatics 1.2 1.5 0.3 0.4
OIGTTHS el B P es ot TR BT SR PeRhorB
remofaidymdpdtOidigu8hZE 23310 BGHBO (@umbtipi Cossien-RatingiaS2ribalb

| Ty"&é%rg‘pmigﬁga?%ﬁ%ff}ﬁ‘%%%ﬁ%%@ﬁ%?o'% nla1.76 1:29 ASTM

2887 Simulate istilla 586102 76 91 10237 214
- 24Bhp gfsorption test was carried out in a up-flow fixed bed unit. The feed for the

adsorption studies was produced by processing the Co condensate (Feed B) over alumina at a
LHSV of 5 hr”', 680°F, and 50 psig. The feed for the adsorption studies had acid number of
0.47 and oxygenate content by SFC of 0.6%.

" Process conditions for the adsorption were: ambient pressure, room temperature, and
a LHSV of 0.5 hr'. The oxygenate content of the treated prdducts was monitored by the SFC
method. The adsorption experiment was continued until Sreakthrough defined as the
appearance of an oxygenate content of 0.1% or higher. The breakthrough occurred at when
the sieve had adsorbe_d an équi{falént amount of 14 wt% based on 'the feed and prbduét
oxygenates. The product after treatment showed 0.05 wt% oxygen by neutlrbn activation,
< 0.1 ppm nitrogen, and total acid number of 0.09.

?he adsorbent could be regenegated by known methods: oxidétive combﬁstion,

calcinations in.iner”t atmosphere; w_éter washing, and the like, and in cqmbinzitions.

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

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

Example 6
- Preparation of Wax Particles

To test the effect of particle sﬁzé on “pumpability” after storage for § wéeks, a series
of different Fischer-Tropsch wax particles were prepared by dropping untreated molten
Fischer-Tropsch wax through air and then screening the wax particles into three size ranges;
6-8 mesh (3.4 mm to 2.4 mm), 24 to 40 mesh (0.7 mm to 0.4 mm), and smaller than 40 mesh
(< 0.4 mm) using stainless steels screens conforming to ASTM E11 specifications. To insure
that the particles were properly formed and of the proper specified size and sha;ﬁe, the
different size ranges were exémined 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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485 569 572 95517 518 596 599 99.5 639 622 662 666 Metals by ICP,

wﬁ)zmo F/E’ (ﬁ%g%o 0.980 2.020 <0.610 Zn 2.610 <0.380 <0.36§) %&.%%95/ 33647
187 &i&ents below ICP limit of detection in all samples: F , Ba, CQ;a,

Cu, K, Mg, Mo, Na, Ni, P, Pb Si,.So, Ti, V. 5-37 WO 2006/036659
that o SRS B S L s e St S N ay 2% s
paﬁicéésrinygeﬁatesiﬁm@rw@me_(ﬂowm thigH temiperbtuté mestmest CaR beb)
were ;\%pyoséggrQXI_ W%ﬁ.’%o@é&%%%%%%ﬁ%ﬁ%’e{% feqip H}ﬁ{l‘ﬁ'@ls 16 SIENS mesh

~ from EM Science, Type 1 -12 Mes ads, Part Number _
size (X IBB YT e WS Srpdirtest H T a e FBoOHEE NG W AXSErsets was

5  greattibad Be TR0d (R4 NEAUSQRPUAmBIHRiSRpasRERAMICE thNNQeaRIIBA e
Co condensate (Feed B) over alumina ata LHSV of 5 hr-', 680F, and 50

meshiRg TS TR ITOF IRETBRISGIPHISH Sttt FatFacitr ARRSEF O IO UaF RN e
parti€hy ganadie moaipeily SFEheh0a6% sroepsseandiiofafordhaadsntption
semaiSIS L, ATBIET pressie, room tempetatie and SLHSNOLOS B INS .,
oxyégna%e content or the treaet_ed rodUCtS Was monfored. by the'sE
minamaetisorhs Téve thasdrplioneesmper ment Westcd ntisb edrupits by@skthrough
10 defiped A% J0e. APREAIANGS 81N CHAENAIECORERLOL0 I SHUANEas
The breakthrough occurred at when" 15 the sieve had adsorbed an
donedgupAIEAE ARG ST PRI TRRSEdDF e TRBE BISdPREBHREP Bk EHERES.
transhH8aBIOgULafteraatnant shewad O Qau e Qxyaen: BY ey iNassessment
~_‘activation, < 0.1 ppm nitrogen, and total acid number of 0.09. The
of the REHBARC SN A DR Bh B RES B RASW- BRI ERBES: Bida fommercial
samm@mpustion,_ cal_cinations in inert atmosphere, water washing, ar_1d the like,
15 andincombinaions. 20 These resulie demonstiale that Adse o
procegses can also be used tor oxygenate

7 Table VII _
Properties of Untreated Fischer-Tropsch Wax

Property Value
API Gravity 40.3
Nitrogen, ppm = 7.38
Oxygen, wt% . o1 0.60
Distillation by D2887, °F by wt% | -

0.5/ 5 wit%. : 4277573
160/ 30 wt% 6257736
50 wi% ‘ 825
70/ 90 wt% 926/ 1061
95799 wt% 1124 /1221
99.5 wt% 1245

20
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

25  wax particles in liquids are preformmed by the following method:
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removal. They can be used as such, or combined with dehydration.
Example 6 Preparation of Wax Particles 25 To test the effect of particle

size on "pumpability" after storage for 5 weeks, a series of '!EI:E(;[% . ,

Rt (’é(}%ﬁ%rbc?psch wax particles were prepared by dropping u{g] rea g& 3033647
molten Fischer-Tropsch wax through air and then screening the wax
particles into three size ranges; 6-8 mesh (3.4 mm to 2.4 mm), 24 to 40
mesh (0. Arareste Gdammitadd embites tddadd0arae she30o(@rdmhe)pusingbed

amoHAIBIRRS ﬁﬁﬁt@ﬁﬁrﬁ@@a&m@y%{%ﬁ&{' i sRaclications, [ NS |

that the particles were properly formed and of the proper specitied size
95 I PEREp & 2thes Mﬁgﬁéﬁ%%ﬁ-z@%ﬂé%tﬂb‘@@ék%iﬁé@%ﬁ%é}oaqﬁmm vial
in afihedgaticia-sizeunasimeaspiediysinmiberabaraashexs Rigceatibe

mitgosco .Asa Cﬁreferre embodiment, all particles -38 WO

2006/036659 PCTRIEDHE 6 S565PTRAE #ie TSt 25D ERrd Be Spisekicalior
pressehedspheticalrwebanegbissthsingvialeezerst beedarticles in the 24 to

40 mesh .mm, to mm) and < 40 mesh range (< 0.4 mm

wergg very%%%%r%%aﬁt%gﬁa%%é Bn\}v%‘\lféerg\ébnﬁ’r%%} gf&‘;}“ﬁoﬁé Sfo%fgrﬁg}%g@gmer
the partides 4B idstrosim ¢8thaminlio 2.4 min) range were flat disks where

the ratio of the major to minor axis was 5 greater than 3. There were also
a v%%/ small percentage of particles in the screened 6 to 8 mesh size

rangd W ffere Eonih RSP T At risbd fradicies Hdrappparerviibin the ranges as

set RRDRdNeThilreRabiclendbal digdnotRPRABE HBESRRCHSAIR ransported and
serQi-E&heric%weé égm v%% so that the -remaining ,£ar£icl_es were - -

“an IiRSrical 67 senfl: % &ricR i SHBPETGRRIEsHR A ac 0P tHe Mttt 1 fRinor

reprasgstnaess thraum BT teenrerage. sizecabthe e afesthpartoads: 2.8 be

vl A s ROl alRaoles. hat i natavneny to.be sphericalor

- semi-spherical was done to provi eexperlmentan mples for'use in

occgetEMHifing the impact of particle size on transportable product stability.

Thig Jemew BIasRAUES REEA L BeHOPS-IR S ASSES SRR QIDRAs 10 the

percentage of wax particles tha_thass through a given mesh size in
botioghhafqatbe amigaY, offhe RipErrs e R imbeinmai dere rrop se Hahbieps

whekarsNMps Tablendhed ableMhiREaneties-of Untreated ikisther-T rapsch
'~ Wax Property Value API Gravity _40.3

. Table VIII

Rating | Number | Preference | Description

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

Pass 2 Verymote | 90% or morte 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 Prefesred | 50% or more of the particles drop to the bottom within §

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 fo the bottom as a single mass.
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Nitrogen, pm 7.38 Oxygen, wt% 0.60 Distillation by D2887, F by wt%
0.5/5wt% 427/573 10/ 30 wt% 625/ 736 50 wt% 825 70/ 90 wt% 926 /

O(?é %&}{/ wit% 1124/1221 99.5 wt% 1245 20 Example 7 rocedure.
WRFETAbB f?f/gof Wax Particles in Liquids Stability Test: For pa%%ﬁé%%ﬁ%%

mesh and smaller, tests of stability of solutions of 25 wax particles in
liquids are preformed by the following method: . -39 WO 2006/036659 PC
JUB20G68 /0836mrtidic theastiribé thamsemt df dmefict Wabcadeldd Ve size eféhe

avecdPPRECIA 109 prestribed amauny ol hipvtiden B.anf dian et iahe

- obtained from Fisher Scie (25 mm OD x 95 mm height, Catalog No
ratio 9f tha dianroigeaf He Yerish tRdbe S Ry G HESR Ehor ERARRYERS VR RS GhY
way that may cause motion of the liquid through and around the wax

spheres. 2. The vial containing t%e traEsg)ortable product was stored for 5
weeks at a prescribed temperattie. ng this time the vial was not
moved. 3. R&tingithe fisbilinsoP tiechaixtLieo\airigertintpthaevial and
observing whether the particles drop to the bottom of the vial. 10
"Prescribed" refers to representative of the conditions of transport within
thelhapgeemas o§ dteforthahis einddisetppuchibed! drveounie 6 pasthdesditotiuee

aranfBOWAL 12k Wil Dedransroniesd 2 -GaR aNgePehNGeR 1 0BRd 80% s then

the experiments described next 50% is used which represents a typical

allovigd kst cbRBEniratiome e A6 HpISPROH 1BF 1HE BRpEHRTEMPEL Bovpsand
aftevalige Ut ACoisib g RrRsCERPEhieMBe kaiUr g Reritiglleetstherypigal naphtha

oSSR I, S s Salaion, bl SHRESY, .
condensate. This demonstrates that 2 6 to 8 mesh size Fischer-Tropsch wax/condensate
Uanspoﬁable product would remain pumpable for at least § weeks if storéd at 20°C. The
fransportable product may need a gentle stirring just before pumping after it has been
standing for 2 long period of time. These results demonstrate that a transportable product
according to the present inveﬁtion 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 particiés_ in an 8 dram vial, and then the vial al[owed to stand at
20°C for 5 weeks. At which point the vial was turned upside down and after 5 light taps, the
product would not slide down the vial. The rating was a fail - 6. The liquid naph{'ha between
the particles was now a white solid. Due to the small particie 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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bottom, or when the majority of the 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. 20 Table VIII Rating N -
Wﬁrze@fﬂeﬁrfg?%ggDescription Pass 1 Most All the particles drop or m(%\glsezt\)/{\)/f{ﬁlsﬁé§7

seconds to the preferred bottom as fr S-flowing individual particles. Pass
2 Very more 90% or more of t@’ﬁ%ﬁties drop to the bottom within 5

preferred seconds as freechtowmgtparficiepafter | tap. Pass 3 More 90%
or more of {96, ARIICIES,B1QR NENIR.P. hepRdeAR qRiGaURGIne 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

SeRRRIS a3 SoPaHiallyadiSRRIRGH GHFAREENIRIRNGSS JeasadRPRIIGRSNS of

after 1 tap. Pass 5 Broad 90% or more of the particles drop to the bottom
the < dRAIRSE SEECTNBETBRERIFY 2 0ehigeBr 2k 1BH R %é’.*ﬁ%%ﬁ%e%a R
20°C rf@srltsi%mr ah;i ariﬂaﬂtiﬂlﬂ?‘t ﬁiswlseids@ﬂémﬁ upeidtadeing atdedst 10 gartioke the

Fail 6 Less than 90% of the, particles drop to ik ttam after 5, t [
prod G e BT A5 S AL EAU & SO0 BB R Bhoveen
the pETAS206/Q3804/sdhdr B8 meabh et psctheizatioomntied e
dissoﬂlgc{ge‘}g EhOfctcbn%é/Aaa!tgoom?tﬁéZ?\%etl?F %\Sﬂraﬂﬁzﬂaﬁﬂﬁs 87 RAEIBIGRLIRYL

par |cnles, Farger gfass vessels shou de e used, but the ratio of the )
be eagiynetencdititbons bsating thbisprampinipurticriihbmarianad paxparticle
size €Xcess of 7. 5 Example 8 Stability of 6-8 Mesh Particles in Low Acid

Condensate Three grams of the low acid condensate (product of Example

5) was added to three 10 grams of wax patrticles in the 6 to 8 mesh range

in an 8 dram Pyrex vial. The vig@xaasithen allowed to stand at 20C for 5

- weeks. At which point the \Q'al was turrgaqgfggﬁaide down and after a light
[ al.

tap, most of the product sl THAH the Vie e rating was 2. The liquid
naphtha Stability of 6-8 Mesh Particles in Low Acid Condensate at 50°C

Three grams of the low acid condensate (product of Example 5) was added to 3 grams
of spheziéal waﬁ particles in the 6 to 8 mesh raﬁg¢ in an 8 dram vial. The vial was then
allowed to stand at 50°C for 5 weeks. After cooling to room temperature, the‘véal_lwas turned
upside down and after 5 hight taps, fhg product would not stide down the vial. The rating was
a fail — 6. Due to the higher temperature, the Fischer-Tropsch wax particles had completely
dissolved into the naph’tha to form a white solid. This material couid not be easily pumped
without heating. This eﬁample illustrates the importance of avoiding excessive temperatures |

during storage and shipment.

Example 12
Stability of 6-8 Mesh Particles in Methanol

Ten grams of methanol was added to 10 grams of 6-8 mesh size Fischer-Tropsch wax
particles in an § dram vial, and allowed to stand for 7 weeks at 20°C. At which point in time
the vial was turned upside 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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was only slightly cloudy, thus indicating only a small amount of wax had
dissolved into the condensate. This demonstrates that a 6 to 8 mesh size

Fi r-Tropsch wax/condensate 15 transportable productw{g{&m@g%ﬂ
W&%ﬁ%@%&eﬁ(ﬁor at least 5 weeks if stored at 20C. The transportable pr%duct

' need a gentle stirring. just before.pumping after it has pagp standing
was 11?;%%3?1{61“ elgigiglsoﬁtl?ﬁé{?%h‘ -gtraparlécscu?{s ecr%g g?%% thatatgsportable
iltustrpreald octhawwiosdirsg libdivéoptissaine hoertiaridisiramh §150 R RaCEaHabE

: ich | ignificant.i . Rlpath 0BHaERkYe
transh %ﬁ%?éog%%%?@%ézﬁ%f%%%%%%ﬁ%{g% ?_gclg/lv Aci le)dnd%nsate 25

liquidT Pisthaialnyeetsr v BerEsHeRREshog i daTR OB e P RE NS Gt

when 910k 24140490 Mash Bizenks: waxdearticlps iR shaud\iak anth
then the vial allowed to stand at 20C for ?hweeks. A%I quc'h ;Pgdptt the vi
S era <

through-l4H HseR BISSRRP Bowh? 4narandt BHgnt ﬁ%?ﬁ%%reprog ctwolnd haEDide

mesh 0o\ BHenvdad. prbferaating: Wets thfailgh 6.11¢3k.liquid naphtha between the
particles was now a white solid. Due to the small particle size, too much
wax had 30 dissolved into the condensate over the 5 week period. It had
gelled. This material could not Eieregdsily pumped without heating. This
example illystrates, edmparance of Wak-RAHIEIH % a4idd WO
2006/036659 PCT/US2005/033647 Example 10 Comparative Example
Stability of < 40 Mesh Particles in Low Acid Condensate 5 Three grams of

low; agid:6RRde AsAtarRIraduGioiExaoTaE) Was aitidedotoCgmes of sthesh

<40 mesh sjze FT wax particles in an.8 dram yial, and then the vial
size oA TP SO BHTA SR AERE TR H o, et R orked

20°Cupsideidaywsiantkatievadightdapssitheiqsroduct thouitspottshitteptiainet the

immaieh SN U2 A1l G RSIOMI Haphing brlieen bR BRIy
was now a white solid.” Due to the smafl particle size, too much wax had
remaiiOpaispailedlintoairg condenBusewver ot Skl ravaa'gefed.
coml;r RIS @ﬁﬁ'@liﬁ%ﬂl Qﬂa%e%%%!{cQ%EGWMQ%@%rmﬁﬁé@mﬁﬁer
|ﬁustrates the importance of wax particle size. Example 11 oo
wax particles can be transported, and thus, may be preferable to hydrocarbonaceous liquids
provided that the transportable product can be shipped in a vessel designed to handle liguids

such as methano! with a closed—éup_ flash point less than 60°C.

. Example }4
Stability of 6-8 Mesh Particies in Heated Methanol

The sample from Example 11 was placed in an oven at 50°C for 1 day, and then
cooted to roorﬁ temperature. Thé methancl 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 genﬂe taﬁ: was required
to dislodge the particles. The rating was 2. This example demonstrétes the importance of
maintaining the temperature of the transportable product so that 2 methanol/wax transportable

product is not heated above 5G°C.
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15 Comparative Example Stability of 6-8 Mesh Particles in Low Acid
Condensate at 50C Three grams of the low acid condensate (product of

W@&gﬁg%% 6@ was added to 3 grams of spherical wax particl(?%m%(}@ /593§47
mes

range in an 8 dram vial. The vial was then 20 allowed to stand at
50C for 5 weeks. After coolin toaI%o m §emperature, the vial was turned
upside down and after 5 Iightg%pg,%?'re—product would not slide down the
vial. TReyatingfesMefaiPabcBuie Hettwal Mytmnwmrsratdreite
Fischer-Tropsch wax particles had completely dissolved into the naphtha

to form a white solid. This material could not be easily pumped without
h&hei AyInTRi s SvAID Il U3 (Prcrlaps! impo rgted oF a%)//&}‘;aih axxeashce

cooled BRI RS r AR UlING SQseaeERRe B ipIMeRtrkramie 42 Diabiliywab stll
6-8 Mesh Patrticles in Methanol 30 TeP[g ggr_glms of {)netha oltwas aélge t?‘d

clear, oY AFAL5 B2 ARG SREILR ABR A HOp ERPS R Sl R 8 e

down Vih-andralewed tosstantdiferelamekrkdab A3 et ivhtpoint-watimeithees
vial was turned upsid wn, and the transpo I j '

ey CSRTHTH HE" DTHRC Qe SAct A Do e S B Hure

abovevi@UId remain pumpable. The rating -42 WO 2006/036659 _
PCT/US2005/033647 was 1. This Example illustrates the importance of
the composition of the liquid. As illustrated, methanol is less likely to
dissolve the wax particles and#5&8pielhs a more stable transportable
produgt.cenpaiad tarkisie SRy hiRpIRg WES SRIRHRERIVax Mixtures
hydrocarbonaceous liquid. Methanol, water and mixtures thereof should
form stable transportable products even 5 when the particle size is very
sraltrieos thasepbigubds ptbéupanticte migerst obild doetaiREUhrthrgagt 440w

.. mesh, preferabl 0% threugh.140 m : f < 10%

SR e B e R R T

vial. Ekamplelb® 4016 sabititst 30 B-gavie stedha el SzemenadiaiA on st as

des Cr%@]h%ﬂﬁéigfjr_nethahol and two grams of \./vater'were added -tQ 10 grams
of 6-8'mesh size Fischer-Tropsch wax particles in an 8 dram vial, and
allowed to stand for 7 weeks at 20C. At which point the vial was turned
upside down, and the transportapgiprgduct 15 immediately slid down the
vial, thus demonstrating that this transportable product would remain
pumpable. The rating was 1. This example illustrates the importance of
the campesikipniektbirdiquid and the Radpastitle Size:MVith20°C
methanelvadeh (RiXtoreg smaller 2

7-8 mesh (2.4 t0 2.8 mm) 4

8-14 mesh (1.4 to 2.4 mm) 6 faiture

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.
v, material smaller than 8 mesh (1.2 mm), preferably less than or equal to 10 wt % material

smaller than 7 mesh (2.8 mm).
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belowEXample 15 Stability of 6-8 Mesh Particles in Heated Methanol-Water

wax particles can be transported, and thus, may be preferable to
hydrocarbonaceous liquids provided that the transportable product can be
ed in_a vessel designed to handle liquids 20 ' such as gzgjﬁ)g t,]#
Vs czpc%fe(} E:up flash point less than 60C. Example 14 Stability 0 WP% 4
Particles in Heated Methanol 25 The sample from Example 11 was placed
in an oven at 50C for | day, and then cooled to room temperature. The
methanol was no longer clear Braigatidg that some of the Fisher Tropsch
wax had-draaaivad Nigye begadiethanhandupesicadiasiifie wax
had, precipitated out of solution. When the V|aI was turned upside down,
a gentle tap was required to dislodge the particles. The rating was 2. This

examms damenstiaieadheumreraner-Rir30hapintainvee: hepasiperatue
of the transportable product so that a methanol/wax trangoortable %% z%;jua

F)t}f)% owrIl

Mixture. The sample from Example 12 was placed in an oven at 50C for 1
day, and then 5 cooled to room temperature. In contrast to Example 13,
the methanol/water mixture was Bfieélear, and when the vial was .turned
upside down ﬂmgr%%@%%@&arq%&m&%t@ysé@hsdown the vial.
The rating was 1. This example demanstrated that methanol-water.
mixtyuRrepaisy be preferred aver methanal if Bstr@ikparBase@iiuct will
be expdé&days femperature abave 50C 104&§amnlp 14%9hpact of Wax
Partichisspént €bility of Condensate Walx 31 res 2

trangpoietsiey gEddlicts were prepared that ddhtShed thids3 low
153."1 ondensate (prod 0 xample 5 ngrnmvH}f‘heFT\vrax

parti(‘ PEHAT Y HEM. via he vial allowediit s and-at DéngFS‘NVEKS
u.'a =:£:."= ili e::_m‘-- cxample-4— able

IX 2 3 QiAW RAAAS bk 20C - 6-7 :
mesh(2 @gﬁgmm\ 5 » 832/ 8§53 | R28/ 847
T 10/30 . 863 /892 | 856 /881
50 915 905
70/ 90 938 /967 | 931/962
95/99.5 : 97971006 | 9727988

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

3 grams of wax partlcies prepared from Bxperiment 6. ‘These transportable products were
evaluated in the transportable product stability test at 5 weeks at 20°C. Results are shown in

Table XL

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

Wax Particlé Size Base Qi A | Base Gil B
6-7mesh(2.8t03.4mm) |5 4
§-14mesh (14024 mm). 6 6

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

Experiment 17 (rating of 2 versus a rating of 4 to 5) illustrating the importance of using low
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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

W%f 2‘@’&?@!&9 6ggndensate can be prepared p'rovide.d 'Fhat the arpgy Q‘f‘g%%ﬂ
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 addediQoy

mom‘é‘%?”f@ﬁ%%ﬁ%ﬁib%aa the }%ﬁﬂ?’g{gvr}vas st%agbié at 20C fo}?S weeks. =y

prefefatibitibmaolie mateight woulddropiiiesteprevlies dsbeae frifdife more
prcfeﬁ%ﬁf%@g!%m&gm&g %}@f&%?%&%@ﬁ@%@wﬁb'e product

prising 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

5 than or equal to 10 wt % mater@iasipialig than 7 mesh (2.8 mm). -44 WO
2006/036659 PCT/U%%OO /033647 ample. 17 Im iquid
Molecular WERPHSHR Hﬁ‘g Felore? roﬁg}f@f’aﬁﬁﬁ R@%&v%gol‘ll

y ubricant base
oils derived from Fischer-Tropsch wax were prepared. These lubricant

base oils are. | ffrnic with-very I R gies
or B D IS 10 Mo Rort o R cech By Base
accofiisgBate GivaBasteQiBdprdparmplaP Braary 2bmerynolwatadiside !

406, 30 IBCOR] G/5x260:613620n\l &a8 1h3 Molgruad ¢
10 gra”?/\?epr:f;i?%z%o%s%lgé%‘ﬁ%g?%%%?% 96%2 -2:«'%ﬁ Simulated Distillation. D-2887. . .

staniVisyeShyerko B 20ES o Aswhadepeint 1R §TBeEE) BELEEEY Wil YT 805
tranzﬁftﬁge%gd()&qﬁ%éiét%%lid down the vial, thus demonstrating that this

transportable product would remain pumpab%e. The rating was 1. This example
demonstrates that significantly smaller mesh size wax particles can be used in forming a
15  transportable products that is stable when methanol is used as the liquid compared to

transportable products comprising 2 hydrocarbonaceous liquid.

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

scope of the appended claims.
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95/99.5 979/ 1006 972 / 988 Transportable products were prepared
consisting of 3 grams of lubricant base oil and 3 grams of wax particles
prepared from Experiment 6. These transportable products were
evaluated in the transportable product stability test at 5 weeks at 20C.
Results are shown in 15 Table XI. Table XI Transportable Product
Stability for Wax Particles in Lubricant Base Oil Wax Particle Size Base

WHA OIS AB&BdIDIIB:6-7 mesh (2.8 to 3.4 mm) 54 8-14 mesh (1.4 to 2.4 mm)

1.

6 6 20 These results on 6-7 mesh particles are significantly poorer than
tHosanfiATtaEx perdiv@ s IPTIRARZIg of 2 versus a rating of 4 to 5) illustrating

the importance of_usiq low -45 WO 2006/036659.PCT/US2005/033647 u
riblecufdt WelhREING /g&{r%ﬂ'é@e%’d@ﬁﬁ%?«?@ %?f%héhé PAIREA8AAgne @ pH of

product-Acedrengdwagreiessohe diectaciecidan Weight shsalute) when measured at
hydroc% _?é:éous liquid should be < 600, more preferably < 300, and
even more preferably between 100 and 200. 5 Example 18 Stability of

Sipall Mesh size W Particles inMethanglba sample pf 30110 40mesh-7s

size Fischer-Tropsch wax particles were prepared according to the
procedureigliserideampesistaplerseting §rhmBf methanol was added to |

10 gram of 30 to 40 mesh sjze Fischer-Tropsch wax particles in an 4 dram .
I SRS ACE B Lo S5 SRS SRRt ST R ARG sting

vidlMas dumesseipsidie dbwis paddhe, jeankpoentdbis gt educiimiediaiely
slid own.thet lal, thus demonstrating that.this transportable product
WEaPaHMR }éﬁfﬁ? able. The rating was 1. This example demonstrates

tﬁ%gi%ziﬂ I smallermeshisize nax-Ratigescanbersedin forming a

15 transporta Ie.products that Is stable when methanol is used as the
lidflig eoenpaisdties: transportable products comprising a

hydrocarbonaceous liquid. While the present invention has been .
B crib SeF TP PETEAEIR Bt S B BT RS IS SB At a 20°C for

intended toceyer those various changes and substitutions 20 that may be
made by those of ordinary skill in the art without departing from the spirit
afid scobetshtpertahbepdedatiopmprises 30 to 80 weight%o of wax particles;

(iii)  at least a portion of the liquid is a Fischer-Tropsch derived liquid;
(iv)  the liquid has a pH of > 6.5;

(v) the liquid further comprises alcohol;

(vi)  the liquid comprises >95 weight % water;

{(vii) the wax particles are smaliler than 50 mm; and

(viii) the wax particles are in the form of spheres, semi- spheres, {lat disks, doughnuts,

cylindrical extrudates, multilobe extrudates, and mixtures thereof.

The product of claim 3, wherein the product has at least one of the following properties:

(N the liquid is a homogenous mixture of alcohol and water;

(i) the liquid comprises 90 weight % water and <10 weight % alcohol;

(iii)  the liquid has a flash point of >60'C;
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-46 WHAT IS CLAIMED IS: 1 A transportable product comprising: a) 90 to
20 weight % of a liquid comprising >50 weight % water and having a pH of
> 5 and a true vapor pressure of <14.7 Asia (101 KPa absolute) when
measured at 20C;and b) 10 to 80 weight % of wax patrticles, wherein the
wax particles comprise >75 weight % of wax particles larger than 0.1 mm.
2, The prod clalm 1, wherein the wax particles are selected from the
5l CHRALHG, BrRRAR RO O G WA AATEIBaToL. ciancl proparol
petroledso-pesivad \tampartidesmahdndonbinatidnsdbeeedf. 3. The

product of claim 1, wherein the transportable product has at least one of

the folldwinlghapenipssad) e weiakpbriapleappbduct has a passing

stability rating when measured at 20'C for 5 weeks; (ii) the transportable
product comprises 30 to 80 weight% of wax particles (iii) at least a

pﬂ'xtlon ng trge t; Clr:Mid is a Flsch e‘l'nrlo sa%rg)lcggr\éggjel v)l t&e li lesldn jas.a
ofs ]éc @/ il Thq her comprises acohoﬁlq%J ﬁqw J
comses >95 weight % water (vii) the wax particles are smaller than 50

mm; and (viii) the wax particles are in the form of spheres, semi- spheres
AR ERIGHHIS, WRFRIRiEH Bt BAEIESS FUMIBEe SRR gk &6 aheyax

xRS thereefa4 oTihgRroduct of claim 3, wherein the product has at |

least one of the following properties: (i) the liquid is a homogenous
mixiund af afcoheparidvederdimthediquid comprises >90 weight % water

and <10 weight % alcohol; (iii) the liquid has a flash point of >60 C; 47 (iv)
the alcoffohiv setes tedticbh e ionp cONBIStIRG Gfohwvarroticdeh dmegr than 0.1

propan%ﬂsipoglrggg&%!gytag@ t-butanol, and mixtures thereof; and (v)
the alcohol comprises >90 weight % methanol. 5. The product of claim 4,

whereinahgnmetbangljs-deeyesf1amia maiana syothesib: WoeesSand having a
pH of > 5 and 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;
c) transporting the transportable product; and
d) separating the wax particles from the liquid.

The method of claim 7, wherein the method has at least one of the following properties:

(1) the paraffinic wax is derived from a Fischer- Tropsch process;

(i) the transportable product has a passing stability rating when measured at 20°C for

5 weeks;
(iii)  the transportable product comprises 30 to 80 weight % wax particles;
(iv)  theliquid has a pH of > 6.5;
(v)  atleast a portion of the liquid is derived from a Fischer Tropsch process;
(vi)  the liguid further comprises alcchol;

(vii)  the wax particles are smaller than 50 mm;
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10.

11

13.

14,

15,

6. The product of claim 3, wherein the wax particles comprise >90 weight

% of wax particles larger than 0.1 mm. 7. 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
particles to a liquid comprising >50 weight % water and having a pH of >

5 and a true vapor pressure of <14.7 psia (101 KPa absolute) when

rhdHsurBa WEP OIS TSRS EREHABIE Prodhcy GoRfrRdrg eted f9em the
weight %oligdichanch 20 tecdweidi ¥ Wwax particles, ediapsnertng theruding,
transportable praoduct; and d) separating the wax particles from the liquid.

)
8. The MOHBH G =R FOTRERE ATt 88%has at least one of the

follqwi ies; (i)t ini is derived f Fischer .
1‘(”%‘?’)";'(:”5&&9(%6 gﬁfﬁ;et%lu@%%{@@% X‘ﬁ%ﬁé%%e MESHIEM R m‘a%caﬁaa | solid wax

e transportable product has a passing stability

rating wiehchasagureth ah 2016 Top ! Bl wasksr (it e ampo el éhploduet wax
compri%%(yegp 80 weight % wax patrticles; (iv) the liquid has a pH of>

6.5; (v) at least a portion of the liquid is derived from a Fischer Tropsch
process; (vi) the liquid further comprises alcohol; (vii) the wax particles

are smaller than 50 mm; 48 (viii) the wax particles are formed from
mMbkenerhad bicdemethodiseledied foritthegrouptonsigtirtg vheoahdgird
|igflé'{ h{;%oiil@ghi gas, casting, molding, extruding, spheroidizing, and
combinations thereof; and (ix) the wax particles are formed from a mixture

of meoen s antstahselickiaxg Ramicas b ersin e smal SRIHIMBX! water

particles are smaller than the formed wax particles. 9. The method of
chair aduFherENFdHER]Y Al ORI s OEPGrs RSB WAtBreaRtng rertaydight the
%@&@hmﬂg&h@}@c@@;m@gﬁfm&r@&erein the liquid is selected from

the group consisting of water by-product derived from a Fischer Tropsch
pibeessihwatdrctamm & odivrg mthter] b then rischep T vopgict prockssyand
mixtures thereof. 11. The method of claim 8, wherein the alcohol

chhspnsbedobcloiryht oshaeindbomethanol is derived from a methanol synthesis

process.

The method of claim 8, wherein the wax particles comprise >90 weight % of wax

particles larger than 0.1 mm.

The method of claim 20, further comprising at least one of the following steps:
(1) maintaining the transportable product at a temperature of <65 C; and
(i)  varying the temperature by < 20°C.

The method of claim 7, wherein the wax particles are separated from the fiquid by a

method comprising:

i) injecting the transportable product into molten wax in a vessel, wherein
the transportable product is at a temperature of <65°C when injected and
wherein pressure and temperature in the vessei are maintained such that
the molten wax remains in a molten state and the water is at least partially

in a liquid state;
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16.

17.

I8.

19,

12. The method of claim 11, wherein the methanol is derived from a
methanol synthesis process. 13. The method of claim 8, wherein the wax
particles comprise >90 weight % of wax particles larger than 0.1 mm. 14.
The method of claim 20, further comprising at least one of the following
steps: (i) maintaining the transportable product at a temperature of <65'C;
and (ii) varying the temperature by < 20 C. 15. The method of claim 7,
whereirithe wE£PEHSERIEFAFHEH Fom the liquid by a method

comprls{h g I)ég e%"'t?%@%e%%@%?oq{itgr? l%%rg g?vu%rmr%(%h@glteﬁ \é\(gix Fr.' a the molten
vessel, Whereffi"ihE nsportable product is aa l':emper% Uré of <65C

when injectedwaand awdherein pressure and temperature in the vessel are
maintained such that the molten wax remains in a molten state and the

water i$\at leattopapriig AtiF ey btissaed o HplsBoveFing any vaporized

liguid; iii) separating at least a portion. of the water in the liquid state frqm. ..
SRR D i) FECE0ATF Al LD SORATED T MR Bgagoonol i
1@cdhesmethagoeielpifpuid, wherein the liquid further comprises alcohol

and the alcohol is recovered as vaporized liquid. 17. A method of making
a‘trandpdrtdbhe Fischsrmpopstle devbed Prodoe desMegrsilycayomprising:
performing a Fischer-Tropsch synthesis to provide a product stream .
cOmpristhg ATLiBAhHEARY DRPSHRC RS I AR 5) 4 S5P4HRLSIFERT frgnprising a
productsstraamiihe satagtantially paeakiinic wax product; C) forming wax
particles comprising >75 weight % of wax particles larger than 0.1 mm

fiom théssidistaftiatlyheanaffimicstee tredvel) stadinidy therafBiniparticleshea
liquid comprising >50 weight % water and havin% a pHof >5 and a true
vébor pfegaing wrxpartclsisoppiske 3 Bhysiahs Y et nivaitlradpsger than 0.1

200C, to-farmya Wansneriabie Pradish romrrisig 90 to 20 weight % liquid
and 10 to 80 weight %wax particles. 18. The method of claim 17, wherein

the methodihas thesfoleiing praperties:ofitisnixiirebiabid/ipassingid having a
stability rating when measured at 20:% (¥ A YFEES (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 17, wherein the method has the following properties:

(0 the mixture has a passing stability rating when measured at 20°C for 5 weeks;
(i)  the transportable product comprises 30 to 80 weight % wax particles;

(i)  at least a portion of the liquid is derived from a Fischer Tropsch process;

(iv)y  liquid further c.ompriscs alcohol; and

(v) the wax particles are smaller than 50 mm.

The method of claim 18, wherein the liquid comprises water by-product from the Fischer

Tropsch process, water from cooling water from the Fischer Tropsch process, or mixtures

thereof.
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20.

22,

23.

(i) the transportable product comprises 30 to 80 weight % wax particles;
(iii) at least a portion of the liquid is derived from a Fischer Tropsch
process; (iv) liquid further comprises alcohol; and (v) the wax particles are
smaller than 50 mm. 19. The method of claim 18, wherein the liquid
comprises water by-product from the Fischer Tropsch process, water
from cooling water from the Fischer Tropsch process, or.mixtures thereof.
sBhooefie pfethdn bF cdirrehaAerBRt thasieama8hivtned Grepis methanol
derivedifrerasinethanol synthesis process. 21. The method of claim 18, -
wherein the wax particles comprise >90 weight % of wax particles larger
tHan @cthmhef220A hiethiodedf denvertigialhydoogarbongtecus:abset ata
remote sfte intg}g&pﬂcts that are delivered to a developed site for

S 1arger S ML . ..
nversioninto salable tinished products, the process comprising: a)

cQ w&rmq)m%m@mg%{ ?9&%@%%%@%%% intesYngRs A Q%M%tﬂi'ggi%ts that are
least a portion of the syngas by a Flsch_er-Tr%i)asch 1I{grocess to provide

earie wadprelaned aivancaBeas SR anvils fotHiRg RV fgTocess
wampastigles comprising >75 weight% of wax particles larger than 0.1

mm; d) treating at least a portion of the aqueous stream to reduce its acid
contentdonprovigehaltydaiediaguenus stseamtecsynpasing >50 weight %
water having a vapor pressure of <14.7 Asia (101 KPa absolute) when
nbéasuren ¥ a0 G Jdt BTy a o prcoTs Ssdybiive thd pseipRrtiedastto
at 'eaSt&d%%g%iﬁfﬂH% m%ﬁtﬁ@@ay%wm pudQderm; a transportable
product comprising 90 to 20 weight % liquid and 10 to 80 weight% of wax
particle symaigtainingthedrenspatiallecproshich at-ad Ienmparaluiesak $ah&les
s)] transr{])ogting{ th% ansportable product to the developed site; h)

unloadi aé“t?{e ?gnsgg}{%ble product at the developed site; i) separating

the wax parficles ram, the HeAPAAGURAUS SIEAM., 208D GRINGGE: 1o

least a portion of the wax particles into salable finished products. 23. A
methodFsPifgrishertiip e AisHEARRPRBANE TRE HEHeH At (St HawTiEs vapor

remote §i&sure of <14.7 psia (101 KPa absolute) when measured at 20°C, and having a

pH of > 5;

) adding the wax particles to at [east a portion of the treated aqueous stream to form
a transportable product comprising 90 to 20 weight % liquid and 10 to 80

weight% of wax particles;

f) maintaining the transportable product at a tempefature of <65°C;

g) transporting the transportable product to the developed site;

h) unloading the transportable product at the developed site;

) “separating the wax particles from the treated aqueous stream; and

N converting at least a portion of the wax particles into salable finished products.

A method for transporting a transportable product including at least one first remote site

and at least one second developed site comprising:
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24.

and at least one second developed site comprising: 51 a) receiving at a
developed site the transportable product, which is produced at one or a
plurality of remote sites by a method comprising: i) forming wax particles
comprising >75 weight % of wax particles larger than 0.1 mm from a
paraffinic wax; and ii) adding the wax particles to a liquid comprising >50
weight % water and having a pH of> 5 and a true vapor pressure of <14.7
Adia (10FHPAS absSRIEYIFHSH R LERERPHEDIS Brof sbri s riypdvess at one
product,CopiRHsig PRI MEIghE Yadiasid-ang 1840 80 weight % wax
particles; and b) unloading the transportable product. 24. The method of
claim 23, furthieeraomprisingratleasiopésofithe Tolldphingosttpax fhrthéesieper
of separating the articles from.the liquid; and (ii) the step of

converting at I%(Eg%\;&glx pl)ﬁlr igr?%lfatﬁg %?QIFn\?(%’a?ggle finished products. 52

ABSTRACT ThgiRIeseninyeniion re21em 10 SANSRMRADE agHol fortbend

transportation of paraffinic wax and methods of transporting using this

- transportable Pt PHhef TramgdcrtasemoRist tenidrses/arip(2p KPa

weight % of a JighdichePrRKisinghsuR weight, & Yrwatenagdhading-aapt of

> 5 and a true vapor pressure of < 14.7 psia when measured at 20C, and

10 to 80 weigﬁpwawswaf%é&@ag&%l&%%iﬂ%ﬁ@%&@;}aﬁmgf%&%M@@aﬁwl%s
75 weight % ofsgax particles larger than 0.1 mm. The transportable

product and methods of transporting according to the present invention

ahé ablemdomtrpthertoraredaketapivdlychigh weight % of paraffinic wax

particles in the 10 transportable product while avoiding interparticle

adhegishotf elampiAgTByhsh SOMRE S thattiRat AR G 4 larep® RS-

small and the amount of small wax particles is not . excessiye. 53
'(I;B the step orpseparatgng the wax pgr%{cies f%om the hqu(f ; ang

(i) the step of converting at least a portion of the wax into salable finished products.
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ABSTRACT

The present invention relates to transportable product for the transportation of
paraffinic wax and methods of transporting using this transportable product. The
transportable product comprises 90 to 20 weight % of a liquid comprising > 50 weight
% water and having a pH of > 5 and a true vapor pressure of < 14.7 psia when
measured at 20°C, and 10 to 80 weight % of wax particles, wherein the wax particles
comprise > 75 weight % of wax particles larger than 0.1 mm. The transportable
product and methods of transporting according to the present invention are able to
accommodate a relatively high weight % of paraffinic wax particles in the
transportable product while avoiding interparticle adhesion and clumping by ensuring
that the wax particles are not too small and the amount of small wax particles is not

excessive.
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