10

15

20

25

30

FI SCHER- TROPSCH WAX COMPQOSI TI ON AND METHOD OF
TRANSPORT Field of the Invention The present invention
WO edoabamss 0 procedures and materials useful fopCt/182005/033783
commercial transportation of a paraffmc wax froma
renote site to a second site where the wax can be
upgraded into finished products. Background of the
FISCHER-TREPSCHI WiAGs COMPOSPTRIN| AND METHGD [T RANSPORT
| ocations. Crude oil is a mxture of hydrocarbonaceous
compounds when it conmes out of the ground. Typica

maxi mum t enper at ur es v nal crude carriers

are 14Q0F (6000C). W ﬁg{d i 3he Bflentios st be shipped in

SPEld predeyit Bsentionaclaes togrocalirdsehd nateriaBrgzefud for tigsSconfmercial

to around 1689F (71 0C). Slack waxes from petrol eum
transpeIgation 9g 2 ARATHEGHRY gMobismets 40 Aserond FiigWhere din Wiegmn be
upgrécféd?ntgr[’llnﬁsﬂg%értoﬂﬁ& at el evated tenperatures in :

speci n1ca tankers. Waxy crude oils and sl ack
waxes that can be shipped in these specially equipped

carriers or speci a! té tankgrf are télgi cally required
to have pour point I _ Y t he shi ppi ng
t ean%?ds%@typmng BowH 1A réteiSte QbdaBio) LB 8 i FllxtRRWT

poi nts at | east 100F bel ow the tenperature of shipping
hydrocmrlnqn@cqple @pmpbu}nd@q’mmpte@nm ot eff the graspdc iTapicyl marikam

[ ot ect | b st
tempg r?glgﬁ% 06]&:0 gane\lNg;(u O I’I’leﬁs arau“ I%;g& voy)(%g%ag\%ﬁ% must be
shlppeeﬂrm sp&ldly eqaﬁppe@ Brude cﬁl@ﬂeﬁfa&l‘@ﬁbdﬂatﬁﬂe@ @p W hrdadd Ngo°F (71°C).
formati on of an excessive anount of solid wax requires,

Slacky wasssft iy pairelcwpsiepijing gad dewang epsraitqns ppist algp pg shigred in a
moltgrzlﬁatlé%?elgt/at ?&@H’dt%@ln %@Hgﬁy Ql?ernlilhﬁrt%nlﬁeow )8%)%,%&? glls and

materi a tenperatures at or
slackpwaafee thiat dambestepead ip di&se bpeeialgcquipped trrsers ©aspacealty tankers are

.have a.s i ficantl t.
typiclfiyraaihs B Savrpont eajets g feast SOk plfwtihg THBSAE issppegisure. Shipping
crud B €4 dal $x ek Rath FIue pOMiPAR NaSt FI°F BERNW RERFFtrataRIGH shiﬁi’)ﬂﬁg in the

are preferred because these materials avoid the need
specfally emelapﬁtlcapmre:irlsn@saltﬁankdr arovideis ppnerguicen: @r@iecrtmm agnmst an

exi st for VRaX: rude oil raj Ic
excefditsotpuo that PR forfihe Rihe Tt Lvle SRlns S8fid AR Hn be
toler&ted dhﬁﬁ@ﬁﬁoﬁﬁﬁg,ﬂbﬁxﬁeﬁfoh@ﬁ aflégeeksivé RBoet@isdlidCaak EQQulres a lengthy

| oner cost of transport. Like crude oil, natural
and ¢osHly epaptiomsioanelt iegobd pan. The nicerf canvensigprlerada agrierpqthose that

ship hlsategfais%@ tém}ge?atﬁmﬁ s \l’ Y4b28 d}?gtﬁrr%@ vﬁ@ﬁ‘é&%? B%gshﬁec‘ Hecause

resources nto synt S gas an en Into
these carriers have a significantly lower cost of transport.

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

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

natural gas and coal assets to another location for conversion. Many processes, including
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nol ecul ar wei ght hydrocarbons at the renote sites
rather than attenpting to transport the natural gas
war@ood®B4 assets to another | ocation for conveP&I/0R2005/033783

Many processes, includingFi scher-Tropsch synthesis,

can_ be used to convert synthesis gas from net hane or
Fischegdironssh gynjhests: G R wied t0 GRIvEHsYphaT» 8asr frgn snethans or coal to

I Y
e AU O SEARErb AL A SERR RE Lptctis re
mosthy ipreanbydrocagbeoi thiesqaodidts oﬁtem welude Ehgginhéléng point parafﬁmc wax.

Fi.scher - Tropsch product a C5+ contai ni ng pr,o0
FronL{rp EAhers OB ROGETS & Gt PR MEGpURAREAE: Sl fgolid at room
temp'eﬁiﬂlr@t Q6 be 10lsted DRY prodabl RRMMIi§ c&ﬁﬂ%ﬁ@l r}éfeh%fi @6 hehyhérude.”
syncrude Wien capital costs at the remote sites,

wh@n chidtah gosis afl th@%@@l(&mt%owheraﬂmaéurak&as|a§é aoddsscly e
locate re hlgh 1lt i cﬂ:@uﬁl{%ﬁot l?rg{ ?lil %mndruenﬁéféro?gsg;ﬁ%teglnﬂ;)ment at the remote

1ocatAm@ OlAdbdﬁ‘girbgly, litis desicik to adahgpottahé Epiespiertd ckiding yotamerteal
to existing commercial refineries for upgrading to

refingfis, [PHEPF NG Huprovidg fagshed, splghlsqreducts nce it is

de l;

P Snb ORI CadfabIE RO ERGbbr Y PO s RBE Tropach producs
inclugingdiisodier-Tfapsch syewnide, Somesmote stestoaiitart comenareial refineries, there

refln ri es hav een at to develo
have FEGRL TS (o el e Ty Sbrehey B Dy PPy,
PaU@tPaié!ﬁﬁNoé,s%% 9915, 955 Q9% 5425@5855 8886,860;and 5,856 260 dlsclose
5,856, 261; and 5, é 56, 260 di scl ose a catal yst useful :
a catglystgiseful m%g@@hﬁmem respisongagd pmmg@tpsocp\cedbﬁ éhtsmeactlons
Thes[g. ?)gtséreltarfg Cetél Onf’og? ?é%g@lﬁt encflurcg % SaC ]:{lls? (rz_\eé'c tr OI?SC reacL %Em ge

prodﬁlfeﬁdihd eldppétdfrsllnl Dpedtd sredoa refifi@ygitaf@duitReraheidanfayting and
si.te for further chem cal reacti ng and upgrading to a

upgryding ko 3/ vasiethoiRIadds, %Prqsiﬂ%«?ﬂiw@édlp et ploft BdiBEryMiteq
o AE Rty el soth oBprdaes RERIORENG L aherRARKO AERF Rischer-Tropsch
prodyato dlmetapp@adl mmh[mmgwm(y Elm}mpﬂhg)sm]mmodﬁcts Cdseliscloseg &cH.S.
d in U S. . Patent

di
Paters)tg\?q § GEJI if 8 t‘ltgsé M&Vamwddeﬁf%ﬁsﬁom %ﬁBWger'%rOpSCh
prodlilzdt§ CUQT PAAPREHS 9663713{06@010&'5 §an§3@f‘tﬁ{gtloﬁglchaﬁn %@1 Jcﬁéltlle solid

di scl oses transportl ng | ong-chai n, non-vol ati | e, soli d
parafibizrvegxt hiydragagbomy ¢ m e Anborengerin soled fgzm fa8n paemeteisie soi iagal site.
Howg\(?(errr?re{nrs a rs sr %ﬁretg%xé(%s%elfg ing %(F 1Rg; n%i\ﬁaﬁ)admg facilities

ra’nspo res expen

and thegQe mﬁicuamﬁdténbaﬁweng facilities and thus, is
difficult and expensive. Another approach has focused
onAnothersapeFaach Jasfocysed partranspeptesa §ipakeruigerschayn¢ryde that has
f
been pERRIRTDEisAed 1o HROLTLRHe b AUy R RO rkd o\l =
dlsclMemU S\Id)atﬁl,t XB25,.989, 98£U G.S. PateaniNo NQ29 5980 s A8 that to achieve a
clo chi

pumpabf proguct the scfler- Topsc waxals isomerized to convert some of the normal
paraffins to branched paraffins. Isomerization provides a syncrude that is near liquid at
ambient temperature, and therefore, is more easily transportable. However, this upgrading
may require the construction of facilities, which are expensive and difficult to operate in

remote locations.
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punpabl e product, the Fischer-Tropsch wax is

i sonerized to convert sone of the normal paraffins to
whe@aobwes paraf fins. | sonerization provi des a BgNURUI&033783

that is near liquid at anbi ent tenperature and

t her ef or e, i,y transpo e. However,

upgrSadnisgt N'a%sz 653&3 ' @ﬁ@%&ﬁéfiﬁs@@? BANSBPINE rrwwsgf Bischer-

Tropml' Wik RNEheet @i%ﬁ)'céﬁ%oﬁ nguidi fIIfl UOSJ '#atén@N%P@ b9k 876 Qhé Fﬁ@ﬁe@-
l'ocations. U. S: tent Nos. 6, 313, and 6,294, 0

Tropmmamsgramémsbmm fimgly dmndedtﬂakes mfd tﬁels Uh:ead-wfﬂn ogﬁxﬂlra in a colloid
t d uid. IL.n U S Patent No.

mitl RS0l Nger? & Y S RGP O1F P amp P st At g can

contdih RShyatduyi eezh tvle%#ﬁf:% Eibchet- flf&ﬁ)sah wag Jaetfefhbmﬁﬁbﬁl%oum ® 10

colloid mll. scl osed, to provi a pu

weighi %tRischenTropse wax. Hewgesratingedhe rave afiwexp élngtalwdrocarbons

‘prod&c%gffﬂ?)'npa%Es%g%r?gx%%cggﬂra%g u% gﬁ@i{t%qg%{y%\i {NE%FF{{?& E{l:? ﬁﬁ)(fgach cannot

transpors alhef thErerehTm@Xch Wongurrthe sinfute 1dchort. alini 10, SoPatwoN 0.
to |ight ocC ons produced from a Fis her Tr
6,314 Qe @SHrysis 39@%935 org Hawnz@,h%&dgsr?{ d %aXtmrt 6@% hiquid
parafﬁﬁfb%ﬁnﬂoﬁﬁ@ss PRY ﬁlsﬁbiedofo ﬂr@ﬁdg h SGBRs1utEP B?@Jbllﬁ%xfﬂa?ﬁ@les make
the renote | ocation. S. Patent No. 6, 313,
up atwlutif toy30 %o b)ovcviemeforfﬁmsunqonsol i dated solid wax

patces and | i r  liguid raffln ounds. As
tofBE icispEiBoaso Crirp@abE bioiy hSoRERBG g S ppabie
form FA?H ddsEb@ STt TPESRirdD tiabMebe Methoddpro¥ideoviedndpBtAlontdTehe waxy
slurry. Accordingly, efficient nethods of transporting f
hydregagapnp yitia pemp#de formwshqul Rpsabing Sxpensi v e adeding fgilities, WIthout
cond By RS Ebllich U5 TR IMBSE RN o porati
equipnosnm andtwidid safe gapor iphgsiex pdseorer, upig dastedgh :italiesle Inﬁdtlﬁids allow
Wi thout corrosion to the transportation equi pnent
for trapspREHoT UURTPSYR thah sonfaias steates ham JOrveash Yo Mgy ingfrocarbons.
equi prent, and with a safe vapor pressure. Moreover,
it is desired that these nethods allow for :
tr,ansportatl on of & mzi bf thedhverdinimi ns gr eat er than

3 [ % wa rbon

o B 4 et R R B ROY Btes B HEsRbutd Bfciensigu ormine
the p&ﬁfﬁrﬁ’@wﬁk Aits ek tpaeticlsl IThie Pakaktyni®Wak ¥6iMdadnfon@ax particles can be

paraffinic wax into wax particles. The paraffinic wax

transpeytasead i tranepatak!qripduct cefainig the wax apislss rad adiquid. The stability

Qf tra&algfo:?%glfé d)tr&ﬂ] Sgl'%l? gfﬁ?ﬁed%gl%%airméﬁgat tﬁ ntpozi“v& G laﬁ?cle%nage not

SOI‘

too simail ahdtheeshduyt ehsnali wax pztratlei hmoaamsﬁws)f vvax
art| cl e% are not too small ,and the amount of small '
walR 09§ epbefiment.dhe,presqay pwentiqrarelaiss tp adrappastaplegrpduct.Ehe

trans%rga%%rohﬁﬁf%ﬂﬁqbﬂﬁks%'t@tzﬁ%veﬁéht%Bf 2NN hABLENR SO Light % |

alcohol and having a true vapor pressure of <14.7 psia when measured at 20°C and 10 to 80

weight % of wax particles. The wax particles comprisé =75 weight % of wax particles larger
than 0.1 mm.

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

> 50 weight % alcohol and having a true vapor pressure of <14.7 psia when measured at
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transportabl e product conprises 90 to 20 wei ght % of a
liquid conprising > 50 weight % al cohol and having a

WO eawe/03@ROr pressure of <14.7 psia when neasurBCI/as2005/033783
200C and 10 to 80 wei ght % of wax particles. The wax

o icles conprise >75 wei ght % of wax t|c
20°C, i B8P % FRPE Bl RTPO4: CamBLFES 9‘@%%%&@@ a%é%rﬂ 80

'welgh{%evoatx' PREIE. afl‘?estratng v\g}@(ﬁlué?fls ttréfrﬂ Sy, Eh(pﬂle% ayikqes are

d conprises f parti cl s conprising >
sepaMdg’rmﬂ/dlwﬂlqm partl cI es larger than 0.1 nmfroma

i ni.c wa The X parti.cles are added t .
ciebe R tion S % RPN L A Rof AGmaking a
transbéﬁ%lé’ﬁ@&ferﬂr@;&s‘éﬁ H@nﬁfd préduct. PRé MedaRoABAS REformin a Fischer-
at200C, to forma transportable product conprisin

Tropseh sYothss hprovadeiaquip@ica eearncarapraing esupistantgliyamara lmc wax
oo T gy TGP SRS OUEY ol Bt LRI o prices

comﬂrmngk7ﬁW@tglhe% of maq:laﬂmlﬁs laﬁgbxeth@ni edenin arefemied drom the
rel ates tg a nethod of nmaking a transportabl e

substeptéiziyenarafhpigstay. dkic WA denare addaddo gdianstcamringse 30
weigh®©} araamlragd ﬁawh% GhRE va@@s@és%i}re%fr&ﬂeﬁgfi? WaeR h{%ﬁ&@d & 20°C, to
product stream ¢onpris a substanti paraffinic
formwerangpathblistprodune csmblsaslaglté’ﬁ) & 20/ wpightfdo luquld: amhkO fos80 weight % wax
arti i.sol ated fromthe product stream Wax particles
PG Ehpri si ng >75 wei ght % of wax particles |arger than

0. Th aitBérenbydiRéht the Prdsbiet igeasiba RdlAtad {o)’a lﬁél'h@ﬁfolf Bdnﬁverfing a
wax. The wax parti cles are added to a

hydrecgrhonpesiong asse avengietsit ante orestuckitent ﬁmﬁilq(ilge@dtte aeleveloped site
<l
for c¥;§)@9310r10 ?oZS?}agarb?e ﬁélg?efpﬁg% ofuc t \g;)%%cregg@(?nl’gi'prgﬁ {%nv%gt%g t&lg

hydroait@hhcdsub g idtonyilgdd) AtdefiDa poitiphtof aeBrgias tomte@®d into a
In a further _.enbodi nent, the present invention relates
prodych sizeams ETBRAISINE & BAGES Wax By ﬁ;FascaeraTmﬁféb@se@ss adbevayts
t {
o R B P i o O B R Pt hn 1 mm.
The waophutitlss ar¢lhddgt tocesp:id comppr ssegs™> 60 wieeghtt Ph glcolnd to form a

car honaceous. asset .into y as e a
wansy RGO B e REPE A0 1 20 BRUbrx s At LERbfishte of wax
parti@és. CEHO tFRRYTta®lYFodud? @sﬁﬁ&htamea A@XerMer@ure of <65°C. The
Fi scher-Tropsch process. The wax is formed into wax

transwtabiq:nreéucé diparispeRg tsﬂifﬁ deviclpped it Wrwwaﬂlessroduct is
unloa[d?@q gﬁﬁ} Co\ﬁ%?qegﬂshtmnfh X\A@%]ﬁ{)%é{:‘é ﬁ%lgae} te?rf[eo(gn },ﬂuu? gt leasta
portldiﬂ' et orak zpbhelq@ramimtvenmmatd Sildble Sfishicd ﬁSdm ght %

nd 10 to 80 wei ght% of wax particles. The

qui d
t r aﬁgb%ﬁt%r gmpediensab tecprrssntinyPioR Taleics 9 amsdhos far Eansportmg
a trarﬂf)orf'ﬁ)%rogﬁ‘& including at least one first remote site and at least one second

developed site comprising receiving at the developed site the transportable product. The
transportable product is prodpced at one or a plurality of remote sites by a method comprising
forming wax particles comprising =75 weight% of wax particles larger than 0.1 mm from a
paraffinic wax. The wax particles are added to a liquid comprising > 50 weight % alcohol
and having a true vapor pressure of 514.7 psia when measured at 20°C, to form a
transportable product comprising 90 to 20 weight % liquid and 10 to 80 weight % wax
particles. The transportable product is unloaded.
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transportabl e product is transported to the devel oped

site. The transportabl e product is unloaded at the
walewelodped site. The wax particles are separ at dI/U/8INn5/033783

the liquid. At |least a portion of the wax particles

are converted into salable finished products. In yet a

further enbodi nent, the present invention relates to a

met hod for tﬂq_?ézgﬁi&&tlg{i&n Bfﬁ{eqfigﬂ%biihieel)%ﬁﬂga
including a at | east

onki gsecloihldstddesed mpthdd $o1t separatimyg ths iwags pagioddswanddiqaid offve-

ransbERCRERS o R e IR RPN Eat one or

P! Figatei X YlusthatéLADIBb it et fbb’pr@vid[ﬁig@tﬂarfs 64b1S prdduct containing
form ng e|d;f?artl cles conprising >75 wei ght % of wax
@‘SV

wax ptieles p Fissher-Dropsakrireeestn a paraffini ¢ wax.
The wax partlcl es are added to a liquid conprising >
50 wei ght % al cohol and having a true vapor pressure
of <14.7 psia whethiled Discrgpitiand oQ(h@Intzmtfcmrm a

transportabl e p uct ¢ rising 90 t %
| i g %?ﬁdiwfevqrsf? g‘@t RpgRLC %"Wﬁ)@% a¢ ﬂo ’c?l“‘é‘&‘y tfﬁ%%ported asa
trans{n?1 &%He&'csm&ah%g %thq'urcd aHal tﬁ@ﬂﬁgftﬁﬁé @fax el iRbiseid Yax
e Figures of Drawm ne Figure 1 illustrates a
partigtes. hlodhé tnanssexpaﬂaplrodgcts héthn@xeSpatrmvmtles and chethaglgiod trefisporting

trans table r t accordin 0 the. presen
para TR Ton Sergar B S b AR S oy b aILRPRpidated soid wa
parti¢lEivi tHé ﬂ%s@oitﬁt&ﬁﬁlﬂ;gid aPlefer 19 AHE traspBtAi oM IfhidVA¥a homogeneous
articles derived froma Fischer-Tropsch process.

liquithe AgFarding e hemresenionveftionhile tanenertebls pmdqqta@,d%@@aeously
r 0 ent |
comig:S6 P &1 0w Bt (PRl arfAS 205 upR B RGP0 Y

| | The lardpettdbieproduafahd mecho&a»fframspeﬂmgrufmespﬂraﬁﬂinvmo«ax
particles. In the transportable products of th .
accor;siere%st@ﬁbe PISYRBH {TVSRtheTe ARlere a%comm?q%%f?&tw%hlgh weight % of
wax Bﬁ'ﬁ@l“eg fYhe ‘ﬁﬁ%}%ﬁablb rddict WROE ﬁv%n&lné Eﬁglesaghbgoff‘% clumping
articles remain unconsol 1 dated so xpartlc es In
by ertsheng ﬁlahﬂlpw%axartmhesl areuotdoo E&nelﬂ enchtbllewmcmhecf small wax particles is

t at i d | i
not ehEAEP B RY 2y Pheehd it pORTRESRE R o Ml pmg o smat
wax PAreles {s e ¥20t 308 %t&;) rtie® &théi% aﬂ@clhﬁﬂpﬁ% Weiahtd S6enadhen the
particl es and 90 to 20 wei ght % 11 qui

transporéahbdppreotuds centging duelativgiy htﬁiﬂtwmalg %Pt W@amglﬁ@iqsl dgcexdingly, the
prese&alpg %%F‘QJ {nvgﬁtlon%fé“%%‘éroéfﬁm%g | Veﬁ?orquﬁlglstﬁané\%drp%lt Al 9{|at1vely

0 accommo e a re

largevimtoupgrdfipatagfinit ivakbe transportable pr oduct V\/m I e
avoi di ng_iinterparticle adhﬁesn on and cl unF
enbif PasefTinical 2% 478 by parainyr s@xgingludme sxgrﬁahe; Figeher-

TropbdhieRNBY Whx Petrd Bk déﬂ‘ﬁ/’éd RAK! d15dK8Fax, Heoiled slack wax, and mixtures

thereof. According to the present invention, preferably, the paraffinic wax is derived from a

Fischer-Tropsch process. The wax particles can be in the form of spheres, semi-sphqres, flat
disks, doughnuts, cylindrical extrudates, multilobe extrudates, and combinations thereof.
Preferably, the wax particles are spherical or semi-spherical.

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

homogeneous mixture. When the liquid is a hydrocarbonaceous liquid, the liquid comprises
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not excessive. By ensuring that the wax particles are

not too snmall and the anmount of small wax particles is
WO ew6e3@essi ve, interparticle adhesi on and cl uPQi/Ng2005033783

avoi ded even when t he transportable product contains a

rel h wel of wax particles.
=15 HE%( faui ﬁ%leﬁr‘ggs 1he ZEuR CRBYSYIEASTEP A deppygil, distillate

lubriE &t b&del diC bR miANLLs ee@mehlqamnﬁmé ftus@th @k transportable
relatively large ambunts of paraffinic waxes. The

prodpetrcam be mhquwnmmﬂg?ﬁhyel;ght Wi wated. cThediquid swatablgi fagyse in the

cher ropsch. deri o, Ret.r ol
wansh e RORAE oo BB o RBTRACT TR RS o BT PEimiing
size O th WaR Paktht@iseiRpenddes Uil Bprécor he LAURISKBA ir the @RhsgdRtable

preferabl y, the paraffinic wax is derived froma

prodpsts dmadditien dspendinesieids liqmdaiseduthqvaper eressire dhe Heshnpint, the
amdg %{05&1 &t gﬁf& &Y 880 n e%f?ob% F&Q&&&fw twb t i {jéoagga‘%ceptable

nut's, ndr ca extrudat es
transpmttzrh]dpltoelact and conmbi nations thereof. Preferably, the

\Nag{? azrlthiy gg‘ar?qrpgﬁg gsgc{él%?tleacgérgsme&tpm t h%%!él(t: ?{lventlon has a passmg

stablhwaﬁﬁgflﬁvlﬂeﬁ‘ﬁféﬁéw&i as &H&I?oed@llef‘e%hﬁ’tl 20°08hLS weblfs. @ M Xture
these liquids. Wien the liquid is a mxture,

preferabl y it is a honpgeneous nixture. Wen the

Deﬁlii' uid is a hydrocarbonaceous liquid, the liquid
—%&‘-ﬁ%ﬁ_ i ses>75 weight % of a liquid selected fromthe

gr PrpfotionghStetigaraf p}ﬁ@d@b Wil be h&@MMrodhout @hesdpetifidhgon and will
| ubri cant ‘base oil, 'and m xtures thereof. The liquid

haveéhﬁ folloméng weaniags yniess pEhervisnEdinatedbl e product can be a
5 0,

sut T T ool 2 etk She MR Efrangiofich bioEes arg refined

into {xdalde, Iﬁmﬁhiedithlpusj SI ng > 50 wei ght % al cohol. The
ting, S|zeo artlcles depends. to_so e

deﬁ“%@r‘and?‘i‘ﬁ@dl %lﬁ?@@d HORSEIREOSSSH N p{fﬁcaﬁq Tropsch derived,
mearR/tAAUARS pro'dﬂcta§gdtfo'no5‘n fegf&@éigétggfr% drhe % loliBttiatht Ysae stage bya

the vapor pressure, the flash point, e aci d nunbe

Fisctemdropseh prdogssy al so need to be control l ed to provi de
Pr ef.er abl

an,.ac et“ bl.e trans ortablepr t he
C SRERERL Bei oo ER RPN Pu RGOl aca' B S el REprocuct,
fractidﬂvemeb@angm@te@fr@a]sﬁpdﬂ@l@ha&iuhé t X slaRkivig i¥hpBiroTeas Wedided wax
as described herein at 20C for 5 weeks. Definitions _

that caeberuspd Byl fanworebla pepdyrts a5é snefliqds opthepsesgnt invention.

t h&@g&!\gé&” RS igy%ﬂfﬁ ﬁ%dxg ALt dr % glfl{l ngﬂmg or dewaxing

folTow ng nmeani ngs unl ess erW| se’|
operitioegel oped site" refers to a refinery site at whi ch

]E Ir %&E%ﬁl?ﬁh@&l dggugées aﬁ:oﬁols %];\'ngg %rolmn.% ?o gcar on atoms including
straight and branched chain alcohols. Examples of higher alcohols include propanol,
isopropanol, butanol, t-butanol, pentanol, and the like.

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

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

diesel fuel, lubricant base oil, and alcohols such as methanol and ethanol.
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The term "derived froma Fischer-Tropsch process" or
"Fi scher-Tropsch derived," neans that the product,

wo eawed@sds or feed originates fromor is produrerusio0s/033783
some stage by a Fischer-Tropsch process. The term

"derived frompetrol eunf or "petrol eumderived" nea
t halydrosarhonaerous hQWFiaéftfPrérﬁo a GudBR COPIPERFa TS WetZhypof 2
iqu AT h0 Bup b Pt BB B BN R b b o
andnmtdnexihembfthe present invention. SI ack wax" refers
araf injc xes derived from goi.ling or
Tt Blophal? seiers 1 piighecolPTRE) S50 FHEh Gacondt
a' %E@hﬁnpa«\ae@’gréfér@m §hﬁﬁd%o ?ﬁaﬁg ﬁsomighmlwmérng
strai ght and branched chai n al cohols. Exanpl es of
hi Maene Bardehrsifers |tcn@ shig esgsk fop raesportingdpydegsarhons, typically, but not

ol ent anol, and the I|ike.
hmlte(ﬁ&?d Q%Pﬁsﬂgﬁegn G p%ssgts refers to natural gas,
NEtREMIRe si€ablerd10tarsite idh donkaisaotds nedvial tsydedeatbodn asdeaked more
oil, and derivatives and ni xtures thereof.
than ¢4k deomm b davalersdsitraPerording to diediesenbinyensinne thedragsrattable
prodﬁ)crt, qg)]trﬁtrﬁf % Qlfd SEW 1:1%9,@ %&F%M&ﬁ%@ Br ﬂ{(‘)ge re ote sites to
car bo tlonal sul fur, nitrogen, oxygen,
adev@tdpedl s1eé ement s. Exarrpl es include crudes, synt hetl c

gqns @H€M65{1§ ?ﬁjlg ol ]égtg(i?r}hthggﬂ g%?alpgﬁ]g@ ng ig%eu%{gﬁvalent
are taﬁ@ﬁ MHPAS@WE ef. hﬁ&qietenﬂyrﬁﬁggaés%@ep%ﬂ 20 hhe3H) de n{a@é:jrﬁ'l & placed

l'iquid that conprises >75 wel ght % of a |iqui
on dryetaedmdterel greenis @nd)slsalipn by heidshath gelélfcalrlﬁam Ieaizoptadly yt about 1

di
V1bra? 180, Pgr St v%téﬁif?lgllilgcg,h cg{atg%cﬁabfar §13) s&ﬁvg mur{% Bﬁﬁ ﬁglecessary fora

sufﬁ&@r[’fﬁfnheﬁéd’lﬁa?&%dﬁ?bﬂﬂﬂlﬁte%lladlﬁﬂhb @&reensﬁ‘b&@ﬂditl o?hlahge Wigdaglly! To insure
refers to a liquid conprising >95 wei ght % wat er.
that thp pienias Taertericte and ps agqraje geppIrenent of gre finesis plirinedghe
[
partlax%frg %%II neg§ Brrl%éé%cntqgl'ds}f emﬁ Séatllgfa%(f %@ rpg&ie é)(fgﬁjéglﬁlc%écope
For siies efnaltarnhai 4(5mesh mthem&ablatdahdqo&sa(ptnferah@sl@ht mﬁemg)eare used
than 100 km from-a_deyel oped site. (ﬁﬁ ordlngft (?
(0 def5gRRe PRGRIERHIElEh Hop A EREPaI e abIdEhE Al ol material passing

thrm%ﬁ'ﬁﬁ’é” i iert hftdh Giz8 Rk aNRa RS ALthE Sized T ASBOSPONt ed

romone or nore renote sites to a devel oped site.
SciSreailer’ derwt;spar@lzsethail wiilk fall shrapgh @ sigvé elatht wigh sige designated

accora(‘hng to AeS’H‘\?I%H ISI or exa u;')l\é apla(l:"t?cles smaller than 2.4 mm (8 mesh) will fall
through a sieve cloth with an average opening of 2.4 mm, the average opening being the
distance between parallel wires measured at the center of the opening, in the horizontal and
vertical directions, measured separately. According to ASTM E11, a sieve cloth with an
average opening of 2.4 mm may al‘térnatively be designated 8 mesh.

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

average opening of 2.4 mm may alternatively be designated 8 mesh.
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are taken from ASTM El 1. For determ ning sizes |arger

than 40 nesh, the material is placed on dry stainless
warmel3@ss eens and shaken by hand bot h verti cabdyusands/033783

hori zontal ly at about 1 vibration per second over a

four inch distance for at least five nminutes, and

néSalgklgpyodusts” sefersrtp F‘“cﬁr@ﬁtprqu feqam eryde Oammtw&ude meeting
spemﬁ@ah%ﬁé fgr ﬁgtg 11% Ebgl(ﬁl%[ ffﬁﬁét gﬁg{s 119(!7@(2&%%581'1@ tlfQ(el cilIQsel fuel,

nsure t sieving Is c ete an accurate
lubndmtamse ettt bd)éndtdmm;fonmﬁstheseaﬁbt ained, the particles

are exam neg under- a m croscope .usi ng@tﬁlcal I brat ed

oSSBT SYREC ERJSEERE & S510.8 FULCr A B e ALY fproKide (CO)
and h?@r%?erpﬁm ptidHAIPOhEr 50%%3)%‘3&%‘ @@ch(é%rv@ft@rr ABlcHrboh @dxide. Sulfur and

Scattering) are used to determ ne the percentage
nitrogerahd ethet hczwroatogl Vepurgies ere nh deamableamg itheyofan paisen it

downggefsags}g %ﬁlg.r ;[O%%ghtpgo%ﬁeg?.ﬁlﬁ?é ﬁrﬁ‘ﬁurﬁ%ﬁ%ﬁ ezr%rr{o% ?ﬁ%{%\%&lﬁgnal

techngl@egl cles that will fall through a sieve cI oth W|th
si ze designated according to ASTMEl 1. For exanp

pdiaid ¥pee RipmapredYlcasypmen 4Vﬁ1fw1(ssAWéMﬂyew¢% havg |b|een déveloped
over 1?111%?9#% H) ﬁeg‘s\lﬁe\/ﬁelﬁl\ﬁh&ﬁr 154 %&r@ﬂlcﬁﬁlﬁ{ggg 2R PR @52%?1‘ 902D% 191,

e average opening bein et ween
D637rzahalﬂ6e178 mDBESwne&&wrgmaatnethd bewndwer, i0fs radely wpetodag, For

oo i SO e R VS5 ST bE B TEPRYES o v

that tR ' ma@¢RA130AE anV@g oift BEISW7 OeoF a"i‘ildtlf-‘flﬁi@tdt 98¢, fBerwise D323 is
- designated 8 nesh nversely, "larger" refers to

used.particles that VVI|| not fall through a sieve cI ot h

oS e e RuPhER” FubRo S SN Bt Sy e Toul

Vapoﬂpiessfuaé !shduhf BigiciRated 8M g He®did Wapdr FrbssarecindgRe AMROEHaph
t he average openi ng bel ng the distance

provigest mifegurgaroém Publisaion /28 567 cBdisienlivbrizeni 930, GF vengeative Loss
from EQSH&a‘P gga{lﬂ k%g{' Ji‘?r)[/lé ZO@LQLt m;/p%fak.g%,?}# EI% Iicﬁl%aérgﬁﬂérs taken as

asure ara AcCor di ng
20°C ¢$85’F]n Wrtlfquars valueht agalnpe rexa:igsmélya sthghaeamepound, literature
| abl e products"

altern nat ed sh. " Sa
refordlggsciag g 456 ﬁf SEGE PESP T G, dhe SyFiaRaL piessure was

detenﬁfriéd ?ro%‘i%hﬂgra%lk%c iAft Bt (68F) Thepr&SRUrE of BathREHIAREIm is 0.33889
mar ket s. Exanpl es i ncl ude gasol ine, jet fuel, diesel

psia frare Handsokiof &emistyendiRhysian ¢ 91 [Egitiprc pagsx&réﬁt ghe true vapor

e ST SR e A BT B S P B SRhee12

At 21370 (BPirbO@ VAl dr preablie bf HRITAAGIENT 60 fine Hgds. 9@@%@5 aafddt 20°C it is
car bon di oxi de. .Sul fur and nitrogen and ot her

interpeéated wwingohe QWMStGI@%eymrbe%&wru@ er9§bﬁ mnsHgd b8P peip)- B total
vapoﬁ%s%&!é JriaGx AP 8&1@*&&&%&' gp%E&E <l 9@3 ?&@Z %ﬁ)rE RE

npuritres can be renbve Yy conven I Ona niques.
experlmental methods well known to one of skill in the art.

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

The present invention relates to a transportable product comprising a liquid and wax
particles and methods of transporting wax utilizing this transportable product. According to

the present invention, the transportable product advantageously comprises 90 to 20 weight %
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Rei d Vapor Pressure Measurenent: Various ASTM net hods
have been devel oped over the years to neasure Reid

wWapen3desessur e i ncl udi ng D323, D4953, D5190, BBS1/9$2005/033783
D6377 and D6378. D323 was the original nethod,

however, it is rarely used tod%% For@gurposes of this
liquidegag| h%aﬁpmlghtweméupaﬂw&ﬁowreﬁr %89 & &hwyeiedt Yewax particles, more

prefe%gglytgg%%%gﬁ %veafz 5’%}4‘?8% | gﬁlﬁa g&g Bl?/ OI}Q%OQ’Velght % wax

partlosth ﬁmwtmﬂsﬁaﬁtﬁﬁlelpsodmed:cofﬂnmgﬂo tk{elpmseri?nre&amrehas a passing stab111ty
surenent: For ur es hydr ocar bons, the
ratmg-r% measyEsd aﬁﬂ@%‘g]?‘éh?ﬁﬁkﬁt é%@%& ‘ﬁgﬁ KSt ed using the

Rei d Vapor Pressure and the nonograph provided in
Figure 4 of APl Publication 2517, 2nd Edition,
Liquidebr uary 1980, Evaporatlve Loss from Ext er nal
gﬁ%tdfrqg O%iqgg’ Ergrgggr%%aée (éuc?tgcg'ﬁ_) e a?g rchtbldlrue? elog\%ltl@.Lc? a]cohol
waterabiDmiixt@reIf dedsy Bhyida WBiheg g lﬁcfiﬁ@mmdlxuhrel REREAbIRit is a
references can be used for the total vapor pressure.

homogggpeofma¥ture; Ha epbadinieaion vaHesg ﬁl@umg AP AP ABRFEPiAUIC,
e G ERFARG 5 R o300l 15 B SRR SPapts

heavﬂnysiusml,atﬂﬁlbhcﬁd basecml apagextiret Therddfeartdrineenapof these
ressure of | is in the.Handbook, of emstry
embo B e G RO PP EITOIGHG. IPEORS ¢ ho

hyercﬁﬂB%né’c%Q@sr ll(ﬁﬁ@%%a%h@lfa B hBAMIRA cdnShelBR e then the B6up con51st1ng
psi a), : Is interpolated using the

of pet@blalmald@svm wéshaoﬁ se@m&trmmh derivnd mphthamndmgixfuregthereof.

aﬁ?j g}eﬁsrﬁg?c&mgg 8 1851t e:ogmlsp%éése%% iﬁﬁ F{r gl%('t)}%cl W%tuei‘ certain of

these @BEHINTERARY e 1matdads)e\@eidnuklm>oxmﬁcﬂ (2e=95 walght P4 albotidle When
art. Tr ansportatl on ten%er ature: For marine vessels
the liquid porapdses ap glcohelntheraicohal gan b@g@%@ﬂ%gﬂW% atﬁhehéla?hols and

letu‘i‘&%hél%gp SRRLY At élf%}mtl ?sn@s% lur‘:d &qp&raﬂgﬂhﬁcgblé roduct

representative o Vi'Fonment e pr sen
prefenamyehé hloohaled mb&mndslomd tlter lax[mqb ozlrt b 200 pregghti €4 methanol or |

a li cles and thods of
essentf BEURTE o wedS TS vt HGRERvId by el  SBPedighegimihe liquid
compﬁQ&oﬁ% Wei (%BP"/t d0Re En@@ RiertaVNhés BmbbBendntd ﬂﬁﬂﬁ{u‘i@@c{n%e
product advant ageous y conprises 90 to 20 wei gh

esseng@liygwitdr Ged IV wggBtc%weatgrht % wax particles,

ref & 25,1 %, Wax art|
T EDHpvEn Sl St B iRt g igRieS ayaferebly o
homo@@ﬁ&u@ﬁﬁi@feab&&oﬁ@ngly \7315)enWﬁb 0htid%e MBYdrogdrborticesus 1Ged, the
transportabl e product according to the present ‘

hydracarbenaceeys ligdd map fardhen Gowpr#s alPehpl.vaaternr Wihdwrepigsinte Vhen
the ll&lﬁd gseasl‘fﬁ)lt{ﬁ%%ogﬁf&lng aq{yd?ogg%bt)%cegumcﬁh& it preferably further compnsg_s
alcohol. When the liquid comprisés > 50 weight % alcohol, the liquid may further comprise
water, hydrocarbonaceous liquid, of mixtures thereof. Preferably, when the liquid comprises
> 50 weight % alcohol, the liquid further comprises water, and even more preferably, the
liquid is a homogeneous mixture of alcohol and water. In certain of these embodiments, the
liquid comprises =90 weight % alcohol and <10 weight % water. When the liquid
comprises =50 weight % water, the liquid may further comprise hydrocarbonaéeous liquid,

alcohol, or mixtures thereof. In certain of these embodiments, when the liquid comprises =
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Liquid The liquid of the transportabl e product can be

a hydrocarbo
WOR00608@8Df t
m' xt ur e,

preferably it

naceous |i quid,
hese | i qui ds.

al cohol ,
When the liquid i s BCT/US2005/033783

wat er ,

i s a honbgeneous m xture.

or a

In

iments in which the liquid is a hydrocarbonaceous

50 qugltﬁu/P tvater rBe [iggdiferthes spmpegss aleph
isa h&ﬁ{)é’eﬁgl 5 xlﬂﬁb BP?I] %&Hﬂd %&gagg

ate ricant

ola@nd)enomese

paequaam the liquid

rrpéftﬂ%gré%dnﬂéﬂé’ ¥he liquid

m Xt ur es

comptitesr 2T weightt%ol mate:emtiaSer wEi ghh‘ésaiccénb oRficfeeretlhomogeneous

bl
mixtufgs e Pt g
nghB qlhﬁtlﬁ?ﬁngf tﬁ@ hWag tpﬁlqlciers

petrol eum de

carﬁ@?
“Brech

rived nap

I|qU|d IS
|s a napht

naphtha.
ha, the

éﬂ@l‘é‘ tQEAHPIERESbrdthe 'Tiﬁuﬂlf used in the

I scher-Tropsch d

erived

transmaplbhe reeduak dnmdstttlune@pmbngom thel luand wsed, batyepirmsessere, the flash

point, t@er %Cé(!iﬁ g tix g%rg%)( Q Weeédq{r)]?ﬁ)goc/opn aoclPegq rov&&ée an acceptable

transp@&aI§18 praadulcl/ aI cohol (i.e., >95 weight % al cohol). Wen
the liquid conprises an al cohol, the al cohol can be
nﬁﬁﬁaﬁghat agq mHIestant hasghen thaﬂkgawbarg sugpgriagdin hable I below. In
t [ Kol

TGRS pp e L Rl S 1l ke o

valuenat hiated las &recthirdh galue,qmid @veramotneprb&ﬁ*edsa@hs ax%lrsmihaniml fourth

102 essentially nethanol (i.e., >95 weight %
Vallenpthanol ). In alternative enbodl ments, the |iquid
conprises >50 weight %water, and in certain of these

errbodl ment s,

( i

the liquid can be essentially water =

. >95 vei ght %vvaterjl"ablﬂé st at ed above

t he

IIL‘UIU IICl_y
preferably a
the liquid i

hvdrnrarhnn

III )\l I UI

8'6&“&1‘%«
s a hy%ﬂ@ar bonage

ceous liquid nmay

équlﬁs' Ty
TRl
further conpris

'y‘f'ws comprises
> 50 wt % Alcohol
e _al &dethpnol) -

Liquidveaner, or ni
pressurg,ypsiar e conp

xt ur es <14t eof .\
ri sing a hydrocan

hen t el47 qui d
bonaceous |i qui

is a . <147
d, it

Wax qohesher ably f

ur t heln-gmwishi ses

aI colego withen t

he |10H80&t%

StabilgPNpri ses >
further conp

50 werghtrPral cono
rise g\@gtejopchydrc

, L8518 Joegul d
car b@ﬁ“ﬁ‘t,cﬁ)@é_s [

nmay _Sat20°C
qu' d<5Qf 30°C

Surfadfa torestheg
corrpr! ses >

[l aYal \A

' €Ul

SAEn

V\IIICI LIIC 11 qul

ummog;i_[x g&de%f

d ur t hyone -
hb:llt opHonally added

faVaaalall
\/UIIIJI T3 LAY

s a honogen
certain of t

Acidi

cous! Aing
hes€0-8 KOt o

KOH/gt  al cohoPHand wat ar

the liquid co

S|1r§ mg KOH/g
nr SOSSmgdOH/g

Flash peingj i€ % al o

ohol an&6&10 wei

ht % waber. Whe

n the

Moleduiagq W eightonpr
further conp
m xtures the

i ses >5(508ei ght ¢

ri se hydyppcar bongceous liquid, 4

reof. 1bp- 2@grt ain

owat er,—the |ig

of these enbodi

uid may-—
| cohol ,
nment s,

or

10
Wax %{}?g%urtr

pref erably,

L&mmué@
Al

f?“ WeT gt 79)’%‘8
S]«,;ohol

At 8 GlloliE

< 10% thro

h ifﬂ?mesh
?40 mash
ugh 8 mesh

< 10% through 7 mesh

A concern when transporting the transportable product according to the present

invention is vapor pressure. International maritime regulations limit the maximum Reid

Vapor Pressure of crude carried aboard conventional tankers to “below atmospheric pressure”

(i.e., less than 14.7 psia). These same regulations limit the closed cup flash point to 60°C or
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i s a honogeneous m xture of alcohol and water. In

certain of these enbodi nents, the |iquid conprises >90
wowrioghseess wat er and <10 wei ght % al cohol . Pr ef BeT/882005/033783

hom)geneous m xtures include met hanol - wat er and

htha, The limting sSize of t '
highep (YA E 06 b1 4B SIS Qe QUrHEPIFE A7 e AR 5 ) caodinedyon
practlttreop%raﬁeﬁraqrrﬁ@ttl L0RhPOHE bf Sefe@ddli ﬁrh&féal &fe?&rb%n%ﬁ R a True
't quid used, the vapor pressure, the flash polnt,
VapOt Hessam thot Retvke apoaReessire) piHboat/9-a0 $elarfexe¢bntventbmal tankers. A
T ontr ed .t r,ovi de an tag e tr nsportabl e ake it
rue GG RpssSie iR L srpreiu e AiPsisEE gyniping may make i

dlfﬁchllt eBHully iR h S BORY thigl€4's chrgd #kS, dIthBELIPNe abfuallARhSing Performance
wher e appropri ate, preferred val ues are |isted as

will dgpengran t ap@reculﬁmlep pRegeéying shoyesidmeterramals|cogmeanl yBavetpe
maxut’rnllnr'lﬁ'gé( ?flg ]?{g eeltérSR .?Fgf gmg rb%sgcf 5nr§ %F\éﬁ\ﬁq%ﬁm%asa&h@ oefqloatmg

roof storagestpmitst | Giger thet thee araa ot table lpeoducadidccrdapao it mgsdndinvention
the present i Hventl on Ls vapor pressure. |nternational

are deignpy [ohke & Pe SmbioRf tenmréatwﬁ%%ﬁrlne\(@ovgﬁérure ofthe
11qu1dP§h€§1€l{')'eQes‘§fthéhrd%d:ﬁuﬁ%rlhq sﬁtbsﬂ?ernqn@é%ﬂl\é@% bl réf@r‘&gf}/rléss than
bel ow at nospheri.c pressure” (i1.e., less han .
or eqtp@ ica) L psihwben seanireday A0SE | amdsndre praferably lessabadoroagpal to 9 psia
h flash otié& to 600C orhigher (Safety of Life at Sea

when %? ter 22, Regulation 55.1). Accordingly, a

P m&@theﬁ 8bnceREWRH t@z&@boﬂhh?"ﬁ cdrfosidnf IC ﬁﬁl‘bsﬁﬁ'cﬁﬁ pRset@Ynificant

A practical operational is a True Vapor Pressure
problgmgpwitighedrapspestatiop ggssgk eshedrghébm;pcagbqrecp@rsaor@brcts and water

t e h

from %Eg%ﬁégb%?}g%h #a(?ééﬁ/cra 60@%&#&@?@? a%tﬁ%? gF gmd ghu makmg them
highlynedemsivie. dCorkdstad dn $hipd hils |byerdluﬁ<bhad5 g@etdl enetj@rfﬂiﬁfsteﬁs One method
car %o t anks, aIthg1 gh the act ual _ punpin perforrrance

to preygnt Cogepiamts 1o Raith e mgtslisufpcgs of phips o fhgmyyith a corrosion-
resmta%lt‘ SURBInEE TI6WBIdak ?s VePy mﬁ&l%t tg%‘{ﬁn@nﬁﬁé O3 Urlf s}{ﬂg&g and
Pressure Iimt OT PSI a ased e maxinum -

any ummp@b isiuifage agh léalddaprqbgemm oThs t@dspresdna kBiscHarTeopsch atoducts

he trans or.t roduct acco o_t he resent
can bq s R PGt e e BB BB S A siebihe Frraay o pcan
preseﬁt@@ﬁfo@hﬁhﬁﬁlenfshﬂth-rﬂlﬂ% MaRMy, tdiks S8dth \%(ssél@@arllﬂog&'bags trucks,
shoul d be less than or equal to 14.7 psia when

and shippiag F¥stPmas SYAES pitedings abl y | ess than or equal to 11
p I%ﬁm%gzou aﬁﬁﬁdhﬁg)eﬁgleagjﬁ 1S ﬁgrgda@{h%t Blge L § oﬁh lﬁ,\{g Itotal acid

an of nmeasured a

numbm ﬂﬁsetlran\ﬁtﬁemgﬂ{(aﬁ@ﬁrotrdld?go b®0i€ 061 Gs3610Probleat. rl®$d fofthérhated that

2? % sent shr gni f.i can%
distillate fractions have acid numbers less than 1.5 mg KOH/g. See, “Materials Selection for
Petroleum Refineries and Gathering Facilities”, Richard A. White, NACE International, 1998
Houston Texas pages 6-9. Appropriate standards for ferrous corrosion are given in the
Colonial Pipeline Company’s Section 3 Quality Assurance, section 3.2.2 (Page 3B-3 -
February 2003) which requires that “all products shipped on Colonial Pipeline, with the
exception of all grades of Aviation Kerosene, are required to meet a minimum level of
corrosion protection. The concentration of inhibitor dosage will be controlled to meet a
minimum rating of B+ (less than 5% of test surface rusted) as determined by NACE Standard

TMO0172-2001, Test Method-Antirust Properties Petroleum Products Pipeline Cargoes.”
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problenms with the transportation vessel. The |ight
hydr ocar bonaceous products and water froma
wo-e@ehassd r opsch process can contain significaptT/US2005/033783
quantities of acids, thus making them highly
corrosive. Corrosion on ships_ has been |inked t
s dherefdre.rpsperding te s present mventins; ﬁeﬁlmﬁprﬁﬂb\%mtrol the acidity of
t l; f [
the tran%%%r?at%ﬁgnl hﬁif h&)sasﬂlgg {\&%nglﬂgﬁ y@élﬁs g ﬁ{l&t@gﬁﬁ?%ﬁgéelﬂ leﬁucp&
comphEBs&VﬁT weiight Yealaodibl tieh liduid shduld haveminncai muntee of teas thag 1.5 mg

of surfaces and d surface can_|ea o
KOHf3 pisfeamy Iopniren s S adn WA thedHeL CORSBEL 0 oreigt %
water%QﬂHﬁltdSshGﬁ’lH hae EBHr9§'p\f§fera%§yp§ gisal Iy to ferrous

(1rons and ste€l’'s). Ferrous corrosion can
pl’\’élsfmrthe hqvgdusf a bpdrocgbarisceons Liguidy th@quusd slputﬁglyivetaanllagvely low

SR TN ENKETRE TR TR O e

wax pRficlQI Ve, gidater Sendbmdida rdﬂssblb@ﬁn the llﬁilﬁld) | A(&:oﬁdi@glkf dit tsaﬁﬁ)ortant
total acid nunbers | ess than in order to

that tWWdocedqon@@p@ﬁhwrlé brend mloteculéf ngh&at ismet g higiyt As such,

prefer%@kfé_&n% e%%laf @/% gk}g{ﬁztp:@ gl\lf(?rogﬁ'r) a{alle‘%ﬂr%q ‘%’rd gg%rstgF@)rBOb g?’mol, more

prefet%@lfyll%rthai&(lﬁ)rgﬂmﬁmah@evmn&&mréﬂetabgslQO -Rilcgarod A. 4
White, NACE International, 1998 Hoyston Te

| et@lhk;e\ew&msa chOgLsonel 1958, Toust on Toxas. Bagee o

i %hﬂ'&ﬁl 99{90@% $11 fﬁ&&dd&ﬁ Although not
produgf \é@&rﬂlﬂiggg}egﬁ&%ﬂﬂ i g%lﬁogn s agﬁeén3 R, uaF)ug no
requu@@,@sa)favmms mayehguisef@dint ﬂoanmgahlomqumg liguidh imhyoe thediquid ; ls a
Col onial Pipeline, with the exception of all grades of

iation Kerosene, are required to neet a m ni num

| evel of corrosion protection. The concentration of

i nhi bitor dosage will be controlled to nmeet a m ni num
Wax Partioles of B+ (| ess than 5% of test surface rusted) as

varr ety B i sppial & R ae Bl Bl o present
invenfigd ¢t anYiparaffinic &vaxa Peefetiblyg tHegatdffiniprvesesnitable for use in the

invention, it is ipportant to control e aC|d|t of
preseptyaventig ssdaghlatpa@ﬁﬁmp aw? 8s Sugh, coptains %Hgﬁ apQuny Q dhpqaaﬁﬁéls

oG REIPSERNEN O PR B2 o e
more pieferatily raatpr Iﬂ@:ﬂ/?j weightf %r &hlalylplee of suitzhie Burdfing W€ gnclude,

but arl\elgg{]]]n%}ﬂgq,]{% ﬁ%&gggscb ey = vgamglfzg&tg}s% g&/%:{ gva)t( gﬁcélnas deoiled
petrolbidd detitéd Wates, ﬁadk\/\dﬁ)pﬁ@r&@ﬂé@ﬁ%l@wh)téﬂ UicEined foRtd ditbilivexy
shoul d have a relatively | ow nol ecul ar wei ght. As the
lubricaw reffinates, mpargffin waxes RIAR) Wakss av s aceiged In ghgmecal plant
proce%s‘g‘s: dﬁ gizogfx/statlh \%O%Zé% Bﬁ% Hl%th?@%\é@%%{ %h?;;gﬁff@{w R&%Qgsem){e present

inventioiparetsalid atfoain tehpedayde aabprbferaty didse b poun mhilitadf greater than
600Crmlecular wei ght that is not too high. As such,

mixt

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

particles in the transportation liquid. The transportable product and methods of transporting
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preferably the nol ecul ar wei ght of the
hydr ocar bonaceous liquid is |less than 500 g/ nol, nore
w@e@bos@kl y | ess than 300 g/ nol, and even nor ePCT/US2005/033783
preferably 100-200 g/ nol. Unlike emnul sions,
surfactants are_not required in the Ijgui ds for é e )
of the pasaf&ipisrv apAcEohinga e Prgsqd HyeREon ye @hls tp Askogypodate a relatively

high hlglﬁﬁp‘%' dty Qﬁrﬁgféﬁn Wtr%f)dﬁrg{/ﬂﬁlb%%d@& v@qgeaqmd%%nﬁgéggﬁﬁgle

required, surfactants useful in.for
adhedimmngmﬂnptmglby@usm‘mg\manhct Wex partjulesl aresnoa tov small and thiéamount of

B T By T TR N R R

the aﬁ@ﬂnt%@%ﬁﬁfl wak patfes 1? ﬁ&feﬁﬁc%bﬂvﬁa 1nfe§’1ﬂ1r@@lé @ﬁﬁdsﬂincan\d@mmpmg is
suitable for use in resent invention is )/
g?jlf of wax

avoided eedrf wmmthaﬁdn%p@rtsu@ mro heoataies arefatiyklydrsumel

o

comppis € F @IIOYw @ st eiquidnad 1030 \semgelight % wex papics, gréferably 25 to 80
sui tabl e paraffinic waxes include, but are not limted

weight$o wargertslesTROpRIRmblY 98t Shhweiehetorbreratielen iape aveemore
prefegmgh?@% mélgﬁtd%%r&h @ derived waxes, slack wax and

sl ack waxes | ned foots oils, waxy
| Ubirei veaxpiarticl s cmntbesn thre-foem af Spherasasees; sphwx@s vf?antésks doughnuts,

) r oduced | m. cal ant ce
eytingfef BePyBIeE PP haapCu ity R YR e Bretershly. the wax
partidd R §pHRtEalWR %8R- PhetiBA. Pri€pRAErddMSThé ARisAEEPAALLe S Mla shape
room tenperature and preferably, have a pour point of-

that ogfeeeathedeastrraﬁstem@ to movigmentandriagh selrpardiexdsssively small particles.
Smce{) ng%aﬁ%éi? g%}reélon %cﬁ%t}ﬁed ﬁ%con%ac% %te!que}l tl%nsglpﬁg%s cﬁ" Re pzﬁ’tlcles

clumpiag af particles lerﬂn’ﬁlz%m &vhen £he saffasdtol \mlmaranans indhigszedl n
the transportabl e products of the present invention
Minigingribe spidacede vehuaespier of tg PRaicts e Thiges ghe grpoyng of wax that

dissol VIRt g'[%tlgfgt@%ertuﬂ ﬁlu\y@ﬁﬂe prﬁnrs{ a&HEes SI’L Z)g‘?s! zpsphere or semi-

uncons “wax particles in ‘
sphericabsid jalo ptedidralalp alsphme dr séhinesphe@nvapos thelvhte @ff thel usfordo dhinor axis

'~ met hods, of trans ort| t he ar ffinjc wax. rding .

does g FHEIph S8 IO RPN B8t BoLBPEt QUELRTSIL Bubess desirable

shapés%@lﬁdé’ﬂrﬁcl@é @hnRIralr 4 @ské"@ﬁu@ﬁhﬁs‘ 6t ®th pBinky Spendages.
transportabl e product while avoiding interparticle . —

adﬁuersm that thedobinaisiatigniey spass @pwpgedt tyaeni fone SWhRTCS in hexagonal
arran g{h?%lﬂ%és pggstﬂﬂ%?r?aéns)gggnlselrsl ) 185 8 7%6? é}ﬁes%drgl ng k o of wax in
the trﬁh@poﬁﬂilé bfddast \ﬁﬂlﬂ)éﬂ@brdxﬁlﬁat‘émﬂd wﬂ@ﬂt %h @' ha mghat délfsuy of wax will
smal | wax particles Is not excessive, interparticle

increasgbespaspeniaas shiBhihpbeygnd shexabie magipaimygscrillitheuse of slightly non-
spheljid'a?a/a? 8%}&1%&'5 Gnd B%Ufég M%ﬂhﬂg sided. %cﬁﬁﬂu\fgj Sm{a8bn 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 %.

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

than 50 mm.in size.
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particles. According to the present invention, the
transportabl e product advantageously conprises 90 to
wQoooseBgt % | i quid and 10 to 80 wei ght % wax PCT/US2005/033783
particles, preferably 25 to 80 wei ght % wax particles,
nor e preferably 28 to 80, weight %vvax particles, D
eiaa nipineum sie of HisWaxgurticesgmdihs Wrhbperesatageaf |Saag§.amdes
that cg-rhge 1\_9%{1 ﬁ)@?féesa'vs 1?1%%{’@01& g%%eléﬁguatﬂg mlﬁﬁﬁlﬁg g%feggf to some degree
on theelxqmdl d@d:dets formutHeittanbperieklepucthice she amdemtiationrod she wax, and
ereo Preferably, the wax particles are spherical
tempeé"i‘tu i a§ﬁﬂ)§?i cal. It is preferred that the finished
PakdrCthe trafspoRtalle a8 b 'ﬁ?ﬂro@irﬁ@ﬁa%eéﬁkelldu@cﬂiﬂﬁe wax particles
resi stance to novenent and does not contain
compgxe 299 iwethy % nﬁwax p@rtlt:hes: lasger tiginkd mnfb,tmﬁséabi)r &08 weight % of

wax p%ﬂ?c?%bgrgge%@a{lg nglr f\f\’g?%ﬁ% trgp%o?t%ﬁleki%?:%ceoq? s, > 5i0 weight %

alcoh®l, fHer Beshrilé1eNcontisise LDFTS&G@ghtC%\Uflwamaﬁ&ilesdarlgsr than 0.1 mm,
mnimzed, Mnimzing the surface to volunme ratio ff
preferahly 330 wietahe “apiskaxhantisipy @ieer Hndnbit 2B cypmpfareterably =90
we1g}g "/8395 gfeg hatrg & thdrg %:ﬁeWHéﬁ'tﬁe frh ort%]é'ﬁgmh%@mpnses =50
e Is a sphere or sem heri c solid
weight %fmmbﬂhy wax ppheies compssrmé7 § psraegm %r\/aéwex pmmaﬂargﬁrc_ﬂﬁan 0. 1

i, STy b0 Sk e Bk RS ) e pretray
290 hERf %eowaa Qaiclahanes thiiole, par ti cl es |n the form
| at dISkS doughnuts, or with pointy appendages.
Gven that the volume fraction of space occupi ed by

T uni f qr eres in hexagonal arrangenent (the closest

—M&wa L ngenent) is 0.7405, the naxi num wei ght %
ofTha@¥anbpbriabR: pro@Its pevotdihg © the peideit ivdnkioh advantageously
approxi mately 80 weight % The hi aher densi t.

compysey 10 tad0awe shtt'h avay darksage 981te gAeighh E(VB%‘HX’( Héeferaﬁ(ly, the
transﬁ’o%aﬂ 5‘&’&%& P?er&;ggl(?e% g‘rﬂ"ttél) %_S:? wé?ghv sewat Pacijtﬂcgp trhé/re I%)referably 28 to 80

nonspherica es and particles wth varyi'ng
weigliti% egix pacivhest and siemmiaat preferatily 38rid 80nweagtit Vhgrap particles.
ed sphere ives a volu fracti

| - i f .
 FilbemanAe adtahion sigelimpie B aV L by churipa g e gL gf smal
wax é\%ﬁ(&ﬁ@% %SP&c%ﬁveofhelmﬁﬁlﬁ$ BzRakpdnal n%ﬁ)nrfﬁé’ liRgidalsaitlll Wik particles

It 1Is accepta eto pro uce a range of sizes
may gowly dswlehiato thtBquidsthusrdiieowix yar@lees msptmttbp ¢oegnal} and the
er abl

amour 5 VEY et mos e e ERGR o fecRb. BUaPllrtg fls e

partid1 @ € mokdAke] ¢ td1liks oS tlfé\/éfﬂreml’eﬂmmtlﬁé giza lﬁd»ryhé aﬁgepambm may be
4 mm However, to facilitate punpi ng, the particles

relatiyiely dargen foptheslinuids g‘élherahxﬁrmaémaawy ligpids §Fﬁal!%rth? WAk
partlcg%w]ﬁe%&%h?nmﬁcﬂoﬁl%me Fﬁ@re? T tH@ v&)ﬁ@?fl@ﬁ(e’s inflsBHot be too

ercentage o parti s that can
smalldusedto/by ﬂe&tlavlgllﬂgaghamtfelnqahqmd cbmpasﬁs esioweightd” alcohol or =

50 Welghtrg/?) waQe d%sesrl]lgﬁ vEl?enStlcq)e transpgrtgtﬁe liquid is a hydrocarbonaceous liquid, for
example naphtha, the wax particles comprise 290 weight % of wax particles larger than 2.4
mm (8 mesh), preferably =90 weight % of wax particles larger than 2.8 mm (7 mesh). When
water or alcohol is used as the transportable liquid, smaller size particles can be used without
unacceptable interparticle adhesion and clumping. As such, if the transportable liquid |

comprises > 50 weight % alcohol or =50 weight % water, the wax particles may comprise =
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on the liquid used to formthe transportabl e product,
the concentration of the wax, and tenperature of
wo ecan®pess . Wien the transportable |iquid is aPCT/US2005/033783
hydrocarbonaceous liquid, the wax particles conprise
>90 weight % of wax -particles |arger

75 weighs’e PABRY p&@@lewéargmth% Of mml%mﬁsha Igéferaé%bg &) 0peight % of
v g ok OBl E%?%%ﬁ%%‘%%@t%"f
wax pwtncgéstlafgeﬂﬁlama)emﬁftl cl es I arger than 0.1 nm

referably >90 ht %o t

D o L o Sl B i s

reduc@?fhte 'aﬁ{oﬁﬁt b Hethat ﬁ&@ly%lﬁom infhean tﬁalﬁg% rfafi0f Mg hidab hige point that
I qui d conprises >50 wei ght % wat er e wax particles

the trmsppntaté@pw?lﬁctwan @hStO%dcﬁndwhbppp@pWr@I %‘geﬂapcgmd tHayever, 10

refer % of
N L L
surfadi@ts RAforhEnftsibay i @6t def@ifed? s&fmmsTdaarmmddeabl e
Product The trans?ort abl e product according_ to the

pr@swssim@m%ﬁ aaa/lbmvlé@é@egﬁﬁ AT dBieprividlassuigniag uggfable
trans;gzﬂ gﬂtpréﬂi 1?3{ b A ES i gﬁ-glahgn é%dﬂ’@és%t c/%ésivglé'nﬁmnt of
re e

era etra orta product conprises
fines,80e ﬂﬁtg}slhbu&bbmxmpmd. i Whes waxiy @ojmdefigh éxtyl ige, Zemay) ﬁagnent into

t % wax, particles, and.even. npre fer
fines UG % 95 DSt BB FReenfiohaLFsare PR Tt Saien S he
transﬁclrfém ﬂ}gdﬁﬁ o?ﬁﬁ'v@ﬁ%a@cl@sﬂ fUE pRrivlato MEmMEHE Forfifation of fines
wax particles is not excessive, the limting

S0 thauazsmbmbsqmmgom@}ﬂ@pmdh@ ckn lqen prepasdayithownshepaed fogjagsteprigyemove

sol ve ui de thus, the wax
fines, gf’?‘?%F%sfs §f‘nh%fne§%& Ibdoprg%ﬁfffd B3 the amount of -
S rﬁ'siolﬁ% Frané Wak pertiales intd e l i®seefafttivn oflithe temperature of the
addition, in certain |i e particles are nore
transpqriebleproguctjagd @f the ligpide ({@hm e lignid 15 p hydioggrbenacgopsliquid, for

examlppe na?)g&ll ! \}\ﬁsal'iﬁp &ﬁhﬁﬁ% oggnsg&lt:ﬁ;l‘% ?51%|d¥ct| 1% 8fdech 80°E thﬁéﬁ for

dr ocar bonaceous qui ds are used,
shorﬂ{ﬁﬁocﬂmﬂthﬁé eBrefeaMﬂy &r@ydaicenbohmedwhxwd@ thehi tsambmmble product

o el Gt e D6 58 g B, oo ST s
for a‘f&{é@fe‘nﬁﬁ%f finre0 M6 gmfer%@lv@féﬁ%e ﬁkgma’ 1959hy@b<ﬂﬂ§onébeous liquid, the

such, whén the transportable ITquid is a
transmmhbdﬁ:mobwas:mauﬁalmdﬁﬁt\deenfabpwbéhﬁ%ﬁce napht ha, the wax

pa cl ri.s 90. vei of wax
" asucfinel SRR FEORESRF ont Rl yRRbbEhERaf g vex
partlélf:s Uﬁ)ﬁlﬁ@[\xellﬁﬂo%aﬂedlégzﬁhoﬁ Water, Z)r 81061%lfﬁatmhbtureWAncordmgly, '
wat er or alcohol is used as the transportable Ii

wherstha liquid compsisper 60 sieaght daplceholuZe) Waighh guwater, and a9 aftoholwater

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

not exceed 50°C.

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

A natural gas or coal asset 'for producing synthesis gas is often found at a remote site
and is often also located at the same remote site as an oil field. Accordingly, preferably, both

the paraffinic wax to be transported as wax particles and the liquid to be used in the
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unacceptabl e interparticle adhesion and cl unpi ng. As

such, if the transportable liquid conprises > 50
wWowiogiseess al cohol or >50 wei ght % water, the WAXT/US2005/033783

particles may conprise >75 wei ght % of wax particles

Iara)&r than 0.1 mm (140 nesh), preferably >90 \NEI%EA/ % .
transpgrtaplexprogiot P@glagtemaﬁ@*@? farmefFom the natrak gas oFsepasses ad/or the oil
fielg.€ven nore preferably >90 weight %of ' wax particles

| arger than 2.8 nm By increasing the size of the wax

sz;t way efexatripde, medms:etmlmmméntsﬁﬁibaw mﬂaﬂemc demved fres s

uces the anou sl ow Ssol .into, .
FischEh b OpRHRIGF T SFOM 4 B 0F HE CBETESE gtodufiis Ao derived
fromalmaﬁaomam rBERS unyd@aﬁb&eacémrmﬁmn@a@hIaaagctoamecrana,e

perio However, to facilitate punping, the wax

denvghfromcﬂ Easchgha eonscibprosess| e additiemtosiocrapsed pRidiencigseusinga liquid
also c%&y?igr&g)ﬁa: léirs]ct:her tI'g%os g}e ggs"é &%é\peﬂ% .1ﬁ%duc§8‘ry§f glﬂwasnﬁ% |

S can excessi ve anoun

contatanR slidhCds@itrogeh cbhtaifing sérhpouhésand sulfr asntainiigadohtpounds, into
transportabl e product. Thus, if wax particle formation
Fischer-beppedsdatyed e darticdéesanount of fines, the fines

S tiﬁ l'eq;\ daBfohd %Hl‘ﬁ%gn?éﬁ@ Ghc H%\ﬁra? gascd?(}lo?ldasg\ét %Eré B ¥sddas gr&);ide

ragnent 1 nto fines. fines can renove
synthesmg&ntbr mﬁa;lchm”h\bpwg popesatol pposdel mae pertictsst :kmirthc hynthesm gas |

spor,t abl e product or the Lcles
generyled B Bied R b 2 SRR e R 81 FeMBBoLy Mgl process
to providd BBthend1’ 3RE RRARAB] SineQRYEhs B3 'Ilq@ﬁ RagRAi Ao hé NQuIk of the
the need for .a step to renove fines. Recovered fines "

transmbtwasrn@qted and processed again. D| ssol ution of ‘the
wa articl i nto.the ui
o R R G bl e, AR g gt i ne
transﬂ)dr&@ldi)rom Bart 4160 bé ﬂléﬁ\iédlfﬁmﬁtﬂ@yﬂlrﬁ)&ﬁ@bmnﬁﬁgﬂiés‘petrbuzutrﬁierlved
for exanple naphtha, it is inportant that the

wax. (ABsIspoie Bvid oan daapeplsemaleE¥etnaphtha. apeiolPn dgrysd heavy oil
petrofei%ﬁf &%e@ﬁﬁh 158 p JHoRRuRT @lvd fth i A.0E 64, ba%maués thereof.

e tr: nsporta e pro duct does not exceed
40(5; a atdrairpascorpoeff @satfbryprodeing syngpsisigabhrel pr bl Geld are often

oes not exceed 3QC for a.lon eriod qf. tine.
foun%?téﬁ%f»agkﬁ Spmgiciir IS AR UFIama B ded i SRR of these
sourc'eé 9&1 e lighR &fﬁ%ﬁﬂ%&@a{yl@ REedYedy diso BRddMvall BReh the same source
bet ween about Iizloug not as likely to -

as thejwas partieles, rthcabtchommurcwm eeomignatranafithesouréssr eof , t he

rticl ol.ve i.nto heat.ed.al gohol
o e e R R R
is seléétéﬂlfrdm(lﬁéf@fduﬁ @8nststig ofRidiitha, Heahycsil) @hsﬂll&ﬁ@ldbﬁb@hba% oil, and
wat er, and an al cohol/water mxture, it is_jinporta

mixtyrpgtherert Prefarapprtha By doparbriaseous diquiskhas @ uBORONIGHY of <100
ppmwg,rp%ﬁfa%w X1 6 ?)Eﬁmp Oﬁre%ﬁ:@f Ahaffte transportable 11qu1d 1sa

hydrocarbonaceous liquid, the liquid is naphtha. The naphtha can be selected from the groi;p
consisting of petroleum derived naphtha, Fischer-Tropsch naphtha, and mixtures thereof.
Due to increased efficiencies, if thé wax particles are derived from a Fischer-Tropsch
process, preferably the naphtha is a Fischer-Tropsch derived naphtha, and if the wax particles
are derived from petroleum, for example slack wax, preferably, the naphtha is a petroleum
derived naphtha. It is also advantageous to utilize Fischer-Tropsch derived wax particles |

with a Fischer-Tropsch derived liquid because Fischer-Tropsch products have extremely low
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Due to increased efficiencies, preferably, the wax
particles and the liquid of the transportabl e product
w@eoogios@sL froma conmon site and nore pref er abdU§2005033783

a common source . A natural gas or coal asset for

produci ng . synthesis gas is often found at a renote
amougtsod capamingngsrsugh asfullyr poptaineg WPPH%‘?SS%W@W%&?&CQ“?P}‘%%
compBEndd! oil field. Accordingly, preferably, both the

paraffinic wax to be transported as wax particles and

the liquid to be used in thetransportabl e product

Fi horiginage in sogﬁ forn1fron1the natural gas or coal

15 h 5%t el d. By way of exanple, in one
eEherdiaBRN the Wax ﬁb@ftl(‘ﬁ@é(a&@f(ﬁﬁg:ﬂOQEe Efe@erﬁ Bver86h hre@RYiged from a
Fi scher - Tropsc process, prefera the liquid of the

Fischer- ﬁmp@h mramse Br ateken nage ar%m@eqmbfem’ entoshleast a portion of the
wansgr BT Tighi LRSS BN RS  FYShachLBRAGsEaES 11 aul ds,

can

Fils Fieher Tropsehithpmistigs Synghdisadavdriedno liquidrydmesddns by contact
efficiencies, using a liquid also derlve fro
with &FisghrsrLrapsspsatlysh e geaﬁmwégloaﬁywmts et 129 agd optionally

t
heav19ﬁ¥@g goo(flg K%} alle grh\%awén’? gfﬁ}] ?e:‘]sgé?l'ct: g{erL%lnrhd(?ﬁQEﬂidﬂaf‘%ngas

into
generkios chproviieapsthbsidgasi (emently, pathesis Igescoritamsahydrogen and carbon

monogd e %gl%gl ngl:ngggn%%oé{g%? at ur cbgfggf? 61%{/%{ wa er als'he presence of
sulfuxF 'nﬁﬁﬁ%ﬁ -HRIQRA CR RS %%sﬂ}fér@réhﬂla%ni@%nﬁﬁﬁﬁérﬁi BSthe &ykas is
he syntheS|s gas generated fromthe natural gas or

undemahle dos 8tis reaspreingdolependingen the qualityof freclynggmittiepieserred to
cmoBE S5 pd LR 5T BB 20T P B ropscn

chemistigN &ink #6H rempriad didse coftamhianiaxe wall kheve o tbse of skill in the
derived from petrol eum preferably the |jiquid of the
art. For gxapeies 4MP gurbriscre Rakrrgr dor nsaioys sybr imriptieheMspps for

remoYing lotheP E b3 ap@wgﬁkﬁ&lvﬁ WSS dARE1 e afS Tt ay be
R ; el

|qu can be a petrol eumderived napnhtha,
desuqifké toghueiftichesyngaschrioe m/lghe @t 1dcherp"éttopsﬂlﬂﬁmtoieioirvmdve carbon dioxide

tillate etroleumd | ub nt base oi
prode] PHBE e s RE A AL T SO g8 Bet 4Ry
remoPéd? dprﬁé Bh YA Beplishe@Aor @)ﬂﬁhﬁ@ i donfac§hHthdls§n s tviith a mildly
found at the sane renpte site, the wax particles may

alkahbe solatiow 6aig. f aqmowt@swmmb@mteﬂ ies packedcelismand t he

Ie[ﬂ-Lékl/ed]élS?}}CB-ﬁ]e? g% ﬁgsrstscg%{;% élplr gds%ﬁ)e%éas co%}pn% fig a mixture of H
and GO Reth SEIHeE Trésclcsiffiundéd saitalsie térh]ﬁ:rﬁﬁw ahﬁipresbﬁretrb&tlve

transportable liquid I's a hydrocarbonaceous Iiquid,
condisipgs {gsmg thiguishage gaspeus hydpeprbons. The Fischer-Tropsch reactlon 1s typically

conducted at temperatures of about 300-700°F (149-371°C), preferably about 400-550°F
(204-228°C); pressures of about 10-600 psia, (0.7-41 bars), preferably about 30-7300 psia, (2-
21 bars); and catalyst space velocities of about 100-10,000 cc/g/hr, vpreferably about 300-
3,000 cc/g/hr. Examples of conditions for performing Fischer-Tropsch type reactions are .
well known to those of skill in the art.

The products of the Fischer-Tropsch synthesis process niay range from C; to C200+
with a majority in the Cs to Cjgo+ fange. The reaction can be conducted in a variety of reactor

types, such as fixed bed reactors containing one or more catalyst beds, slurry reactors,
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is selected fromthe group consisting of naphtha,

heavy oil, distillate, lubricant base oil, and
wWorRoob08@84 t her eof . Preferably, the hydrocar boneCrUSR05/033783

quui d has a sul fur content of <100 ppnmw, preferably

pmw. Preferably when t e transportable liquid is
ﬂuldl%?dmﬁérr%?ea%rmﬁa&@ ulatipp Qf dif ef%txpieagaczapfﬁsg REFHPD PRAREsSes

and rd}&BR ;{}@ well an%sh %sttsgerftédqmtﬁmegawp consi sting of
petrol eum r|ve napht ha, Fi scher-Tropsch napht ha,
afitie siuxty Hischet-Beapedf profese, winch rprezzed iretheipractine pEthe -
. .f the wax particles are.derived fr
invenfig, fiireS pfRtegk GRe Bt Fphirdr i Wisies Bp festrogy
exothéthii€ @ﬁi’the@[s%é%ﬁn@ﬁﬂ vaflle RARBANR relafivk]y highhBolé@Nar weight,
partlc es are derived from petrol eum” for exanple
paraffyiiabxdraeatbonsrwienrusisigya cobrl cafalyat Ha thesslarry eracessearyngas
compfiftht ¥ G HRERE RArodch ahd AbEPnAIANE OGP L hird Bnase
through asglhﬂy wTﬁapamliprckes 4 pﬁdcmlaamlgbhbﬁtmps& fyps hhd?rbeélfb@rp syithesis

products have extrenel | owanpunts . of co
catalysh fEFpezssd il FUPORAFHh AT ‘%HT\%%‘HHB%SI% c{tpﬁ%b oducts of the
synth%%gdtﬁh%l @%qwgﬁu d%f geheltidh Qmpon%y GURAETOES ratlo of the
rocess Preferab e wax particles according to the
hydroperetoght¢ carboremonoxide mydbmadhe@nger fmmaabﬁuts@:ﬁecr abiquo ﬁsbm 1s more

- I
typicaly GG s spagto T ¢GH DA SBONCaL] S TFF SORED fraigbept 07 o
about 3¢5 wggnﬂ‘cmaﬂy@r&bﬁ@dwschawbh PFRE&SS taukht in EP 0609079, also
Fi scher-Tropsch chem stry, syngas is converted to
completeémm@omy@nt@bbﬁr%rby rb@f@éﬁﬁﬁ@il PHRYseH Fi scher - Tropsch
caf alwsh HE%%% ’[%63)%8]5 EMSGE E‘&tt&h%r@rougmgﬁ%s%o D% metal
and®op Tona Kydrocarbons d

oxide kepoirte l‘l)he@&fhlﬁ& 1REV tllsdi boraigl ndblzanstelniromosdr(s$ yimdjescrystalline
generator_to PfOVIde synt hesi s gas. Cenerally,
[

molecgtﬁﬁﬁﬁésﬁ Suifable Fasehali- REOPRSAFARINSS SOTPTISS 086 AT Fi9R0%S Jtfe Ni, Co, Ru
and R& '\gltlf@c)ba tg)%kr%ggﬁ'eﬁh@@r %ﬁggl;étf%@ FREnGAFBOR h@hﬁ?‘}‘sggoxﬁﬁgs/egr

wat er . sence o ni t rogen, ogen,
effectve Iaemmmof phlmﬂlmmirqm oarmbr@ofslé@lku d?tzlﬂealﬁ rﬂ?’;lnﬁs, i U, g and La
S i s undesirable. . For t s re s and. dependi ng
ona SB% I’lg% 14~

WOFRIRIG LPPYE MHREiak ;Pﬁegfﬁ@ e ‘é‘f‘%‘?rr‘séﬁ poorm

refracfo??ﬁiéﬁal Suideyr Inagbﬂeﬁl RS are @k Bt SHARtptesthOMthd8atdI9&Ts between
bef or e perforqhég L he Fi scher-Tropsch chem stry. Means
e

about fl gnd rabmi\ﬁuOrvgelg theretahsatelyat sompesitien.| Thaeai#ystycan also
contalitt hIASiE 0)o(¥der5p Jg!)tTefsrsuEIlP & f‘h(s La&r)gr ﬁ/i(g%grpanﬁ Tlé?,gg%%gsnsglgﬁ as ZrO,,

are or remnovin ’mpuri

nobleﬁ*rmtalﬁ @PRd, 'Rh, RNk, e Bélaﬁgenﬁéth}s (@tleAg\ﬁﬂklh) kiDythet ansition
those of skill in the art may. be desirable to
metalpsychpg Fernslhgad Rer Syrably S‘tHﬁ’@“FW%EWé? inphiglg sbmninaai Gr

magndsfa ARIMRYS 2 ORI it Ste PPcff&‘#éif%%PQM fon Qoﬁigteco?ﬁ’d?ﬂ;ﬁg catalysts

reaction and any additiona conpounds not
compadertganly. Useful catalysts and their preparation are known and illustrated in U.S.

Patent No. 4,568,663, which is intended to be illustrative but non-limiting relative to catalyst
selection. _ _

Certain catalysts are known to provide. chain growth probabilities that are relatively
low to moderate, and the reaction products include a relatively high proportion of low
molecular (C,.g) weight olefins and a relatively low proportion of high molecular weight

(Cs0+) waxes. Certain other catalysts are known to provide relatively high chain growth
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removed. This can be acconplished, for exanple, by
contacting the syngas with a mldly al kaline solution
W@ 200g/03668aqueous pot assi um carbonate) in a pacRemus2005/033783
coI um. In the Fischer-Tropsch process cont acti ng a
ynt hesi s gas conprising a m xture. of and

probaplichend Tlreorﬁgewndg?%lr%lpcluﬂaérelgtuve%yal&rveprpgﬂ%@rl faf v mofecuta
(C,. 8)@5@% Eétﬁl‘s') &ﬁd LeAGHI P hfﬁﬁg)%r_ﬁdrt%hc'off REN ol dclth YeddM (Caor) waxes.

gas ocar bons. scher ropsch reaction 1s
Such tatplysta Iairwwclbkmtmm tdthase afskiplen sheareandfandisaeadi Bodhigioaiand/or
49-371 0C), preferably about 400-550F (204-228 00 ;.
Prepafilessur es of about 10- 600 psia, (0.7-41 bars),
Prigk@rSlcY fraOHtiscHer-386hsBIS prdcess Zontdink inar@baraffins. The
cat a%glst space vel oc?(tp(rgbes gf about 10(5%&0 000 ]gg; / hr,
produgtseffamm Zischerabienschaeartions pagratly/inglnde a Eglafrpacsion product and a

i
s SR80 5RBRe] ORISR BB e e
hydro'Ehlr%oﬂsr bslling Below dbbet FIOSE (eg.; fhil passhineyplh hiddls djstitlate fsels),

range fromdC, _to C2o+ with a nmaj orléy in the C5 .

largelyh eCopeC rodARAS, Withalerreating YROUUHUBE 2h9HY ey action

produ\élagI Llhie Qhx FE& ?qncﬁyﬂgﬁydr%b’ﬁﬂorﬁ%oﬁﬁﬁgeﬂ)ob@ dbSRBOOY R.g.,
dining one of nore catalyst beds, slurry

vacuume gas @it Eh,rcﬁdghr lebavepharbfuhs), dagtlp nrsthed}zoﬂanmmninadercmasmg amounts

i fgger ent type reactors. Such reaction processes and
downtaLag-ors are wel | known and documented in the
I 'Bcﬁ‘l’i BHeUloht rehB@orSprotfiot affdl #RNRGAxy PronRe breRuB& @R allyWataFHinic. The

referred in the practice of the invention,

waxymr@ uck s@iesqlb'ennmmh%aﬁatelaﬂwn At ssight Vapermal paraffins, and often

great IR SERL Rl pdefifnd | RO SXALRBEIE: SHINRES)Fattinic

produttd weieh h alf'gniﬂbbgtfﬁropcﬁ&bﬂbf almlmlshatrdlr ddefarsbdn Somb emseSl,Sthdﬂ tiglat
cobalt catalyst. In the slurry process, X
reactio REGuSt Mgy SOHPSICAs &N sh a8 Pl sl “arsid EHET %HIGQM% and

olefilsS 1Y AR @&;&%a&&n?ﬁ(ﬂlcf g ep \%a{ h’l&&}&ﬂ tht & ti"a[ﬁsb’orY\é?l' zfé@ordmg to

conpri ses arti ate er-Tropsch type
the piieyeit mnb@nasvyavt harsclss (aad al 1§Iskte Ighspectsmdpradact $hes pembledsed to

n.a.slu rising hydrocarbon products of
prov1ﬂ%€l@§gﬂm<{1%‘¥fh‘§“q%saeftr§@gg Wth are liquid under the .
T eaftlighPreatti fro@igt cad B@urmlt@ fo¥ide l@fdrécfh%d?ﬁé@'édﬁg@lQuidO
- the carbon nonoxi de may broad F range from about 0.5 A

alcohph onhuxiures thaseaf. iy a%h@l,wmrémtwe {artuse ps thedigpishigéhof
transr(\f)r%gleiqg &ct f:arbb%genvgg Lﬁto ch %15%F9r-?§0§%c%rﬁgéé§ f Wa%rqp BH)tduced

A par I cular

dunnEltl‘idlﬂ@theﬂ_-r[%ﬁ‘seh pRcOEs S sig&nﬁc&ht}lbbt ptoﬂu&%nﬁ@@Bﬁh?@waﬁf Baised in
npl etel [ ncorgorated herein by reference far all

the Fﬁabeg&egsc IPFOC§&h &P Of vﬁrl@bw@rberpbrﬁg%f?r e syEatle for use in the.
trans;gcﬁﬂi)or i gé?tég?ra lérl thk ﬁl%gtsljeﬁritfsag p@llx?arsﬁﬁg@tnor%Bgldﬁg)ﬁg ha to
be utﬂ)llzedmi the Qm)uda:rfdhcotrranspmbd& priodect according to the present invention. To
provide a liquid suitable for use in the transportable product, it may be ner:essary to upgrade
the Fischer-Tropsch light product by processes well-known to those of skill in the art. These
processes for providing an acceptable liquid suitable for use in the transportable product

include dehydration, decarboxylation, adsorption, hydrotreating, hydrocracking, and

combinations thereof.
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mol ecul ar sieves. Suitable Fischer-Tropsch catalysts
conprise one or nore of Fe, Ni, Co, Ru and Re, with
waeoialosesBei ng preferred. A preferred Fi scher- TPOpEs1005/033783

catal yst conpri ses effective anounts of cobalt and one
or more of Re, Ru, Fe, Ni,

orfhg hydrocaispraceney lgcami ealblaﬁpfbw@d  ariie bt Efg’é‘:;g? gﬁﬁ?‘ﬁ Fischer-
Trops%ﬂ ? dd@gésc I'Brf&gfl %ﬁ%ﬁﬂ Sviile Fﬁ{ beMirehdbedBh Ble open market

e anou cobalt present in
and cmheomsa;t af gretnatle; raphthvesn, Iamfﬁmcbompdumboand Bixtwesk gherecs it is

prefegbledo g HEH TBAL el oA TR bipgtatirodiin Fut i Bpghorfc
standtga%’ is y&@raﬁ@% JHip%he \pi)ééﬂ}fﬁﬁmsﬂﬁheﬂ&“r@s@h Fﬁtq@bdﬁxcts such as

, CoOl nage neta
condegatesiend n@hﬂlamrh@rsr thﬂe mtqr,l mﬁhmlmrsmét%w therepk, M,

5 T LT A0 LS U i

in thd foeh@Phicoksiehed ﬁcﬁds S&llﬂpﬁdahi%esfuwm Coﬂwdldsn cDintsaitns imgportant that the

catal ysts_conprise titania. Useful | yst
light pydegearben Eﬁcwgrwmr%w i Feaisc e alicr i i repeb e than

1.5 n‘gjl%OﬂI Og?@a]ﬁd ﬁﬁ?’e tf\ s LRSI gK@H@e MkiHE8$ fRbEdRing acid

mtl gre tlveto cafal yst™ sel ecti on.
numbee irichide, wataed Mﬁtlsnlmdeo,ldr}«im“crdabng; hydiogsckingi adsgmjwnh)n zeolites,
robabllltles hat are relativ rate and

and oligp et Fave. gh e ceveelender B Ttk bR PRt
decarBBQﬁ?ﬁ&d %r&; rle@lYEu'f@!h% Gbiddfun{beoBthe WRicBE T1p&dhi 1ight Efdﬂluct to

a relatrvely I ow proportion of high nolecular weight
less tbﬁBDé)ng/\KQéﬁg, nteﬁet@ﬂmleewiém Oéam& g are known to

ﬁlclr‘ggtg{ el(sﬁteﬁﬁggy %F seler gllh QOOC\Q% pﬁ%bclel dctdi€ SAc&H@mgly,

for t}férv(m&f delri@8d &b OPiscidr-aeopsah pfcﬁﬂss&t 19/\&mlgiﬂltan0ﬂoefdanﬁleamﬂer to

a relatively high proportl on of hi npl ecul ar wei ght
increped D {gasreater thae f 2pd prafsrably gé‘?aéer\ﬁgﬁ}fi 0-&nown to those

OfIt %sk Aléo dpds%%) tS n?lg ?ﬁ‘tﬁas‘:@e@w@ | Sigﬁ%tllo‘l'euﬂpmh'iﬁéjF@ﬂ%-qrfopsch

roma Tropsch process
naphtlﬁﬁl tcafoﬂm bireldd rmpstahusl thatpavadd acid nuher girlexd dlzans] .6 mgKOH/g,

Fi scher-Tragpsch r t on [l d '
e ks o
blen&édg{ihla tr’eéﬂfbe%é)gdi@ hufhber®fithd BlendAnAshHad © tﬁﬁrﬁ@ﬁlrﬂ@KOH/g

I nc y rocarbons boiling bel ow about 700F (e

and prafetab@abesstham PSuyh K@l é’r@ﬁa@bm fhethydfagarbepaceoys bellngl has a

o5 2 0005 AL RS RIS, i Bouctve

low §1ﬂﬁ? téBnts.| [Feha/BREobyBimaeceTud digsidb aid blaglsaif Mha’dﬁ@psch liquids
g., vacuumgas oil through heavy par affin

F (e
and Mﬂo@e‘mydwed wﬁu@zdwdr@tr@eng OF RYflroeckang Fang s H‘ﬁeé t6 reduce the
sulfur c%ent of%eoblended liquids.

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

Tropsch process, provides great efficiencies. A liquid from an outside source does not need
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Both the |light reaction product and the waxy product
are substantially paraffinic. The waxy product

w@eomsnade8y conprises greater than 70 wei ght % POT/IE2005/033783
paraffins, and often greater than 80 wei ght % nor nmal
araffins. The |ight reaction product conpyi

Ses
to be proughtitp Hhereprotuiigedtiondp tTangpog] tha ek aBH MOpT B{faf«‘ fisshergfropsch
produ@is%?%%ﬁspgﬂgh o ae(iév@l%ped [dcafiifto de %atlzhﬁe éﬂoﬂﬁ&ts in a single
reaction product may conprise as nuch as 50 wei ght %
shiprent Ie\additiongiveh thealooil Isjuahblavel le ianeuntstoficentamenangsepuch as

. reaction product (i.e.,.the wax fractio that is
mtroé’t@&ﬂ@ﬁ%‘ﬂ‘ﬁe‘&’%&%ﬁ‘%”ﬁf&r f?{’éa’B’rn§§8WP°F?fG25nti on as wax

Pahd Ll &Sy isdRtidulid Lied!th Fornt SRttran bRPprédiRe Utinubthiak be highly
can be used to provide the |liquid of the transportable
corropvoantthus, Theuld ihgye a pdad greater praodu preferablytgscaierdlian 5. The
. . provide a hydrocarbonaceops | i qui a r
iaui gy HEE0E PR Ga e i eare MRt P Ehph Trprich process
the wa@r A9 bk '?Ebﬂ'uded & 4 hepiodansgdid BibdierMiasbul procass, poduced in
derived fromthe Fischer-Tropsch process, Water is ..
related eagitieationciad iygroprReesIREFReFalins pE R Fai b ipids{G ) facility. In
. - i X:
o g s

Accosiinglg,d§ tHediquithd fehe sramspatibtde poxductsie wiatert the water can be derived from
~trapsport abl e oduct. Preferably, the |j . reacti

the wa%gwfoﬁugtz OBHbE GO v e & ﬁgb%wat“?r&ota M FES s Bm the

Fisch%ﬁirdgk%r@d@éts fshﬁ%ﬂlfl 2N AR U RBA@INRARAHETS, WRiCRCEN RGulk th

- resent invention. To provide a liquid suitable
corrofion. Ubies, itris ithortanhtostpaat thely aserpge drhuesse its pHragresger than 5 and

necessary,.to uypgrade .t he Fischer-Tr h.|i
prefe 3o BB e O Wb TR A RS o CRRFy 1 1 ) pRAAPHEble ove
by nuRitRGE: BTG RBES Sy dinoRmQy itlitisB of skillas eepirgbhdad degutilskd in PCT
- suitable for use in the transportabl e product include
appliepsiyel M DM 06304 kDB I HE0AE Adg WP 95(106353 AL, WO 037106351 A1,
ixRg K | d combinations
and ‘?ﬁg{?ﬁ%@g%éqhygﬁﬁg%?%%%gl?gggge i qui d can be derived
f IMorebhe, h hgthial paoatuohkasedt forgodichemthefisgas choften found
process. By way of e le, while naphtha c be
locats] 4t AW BtE 5 % A OU ML B ISE ERERCEn B Rep&Ticlgy may be derived
I 1 . 4 1 1 ; .. : . h _
o S At S R O gl ., i
Tropsehgronsas) bfsomFhe oih SeldTf. e pslatk wa@dqlcmlxtm@themfeg@)Mrﬁ lgquid

cerivFREEH Blocsistipt SR b ot e oA nYMOCRARh bR, o
liquidévea B % oill RN niikaufeswhérest, witletheanwhx particles sanipreside

~ _thereof. However, |ight hydrocarbon Fischer-Tropsch
similgfrefficierdes r equent |y contai n oxygenates in the form of

) RO 0P P Bl AR v s
on thEbpahmearkEr ensoduded dducsynges by pratesdes well kuhwereta theseaafiskill in the
art. \r’\]’lfllgl? re}lretlfagoll ig)?)fqodtulc?éﬂdn from syngas by a methanol synthesis process, it is preferred
to use a portion of that syngas in a Fischer-Tropsch process to products including waxes as
well. However, methanol cannot be shipped in conventional crude tankers becausé of its low
flash point and thus, must be shipped in large chemical-grade tankers equipped for low flash
materials. Water may be added to methanol in order to decrease the vapor pressure. As |

water is added to methanol, the density of the solution will increase. If there is a high content
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1.5 mg KOH g, and nore preferably less than 0.5 ng
KOH g. Met hods for reducing acid nunber include, but
war@oadesd i mted to, hydrotreating, hydrocrackP@mys2005/033783
adsorption on zeolites, and adsorption on clays.
Furt her, oxygenates can be renoved by dehydration and
of waigsiathp mhaapgw,er surieambpllpwanises 1y Hogling wiay Patiielss myst be made,

L

particiter Therdfdre, amptharfol-sabee sollitiopsprbfepabdy emsaialgsaatar dimani¥) % methanol.

aci di c. cordingly, for the ter derived from '
7 banaioplii s B b omale Hapics S85igs e Ol lging paphtha
and théMI&ld daf bk BRIpBES R dohPerdnhIQrdcaahIgss, ;pp&ﬂdeﬁi tBRtthe vapor pressure
preferably greater than 6.5. It is also possible to
and flashxpomatshehificativos axgadetf r om petrol eumwith the
Fi scher-Tropsch naphthas to form bl ended napht has t hat
have an acid nunber of less than 1.5 ng KCH g,

StabiRéyaifeh@MrindpesabldBroddcd Ny KOH/ g. It is further
possible to hydrotreat or hydrocrack such bl ended

népangabe key aspacis ef thedragsnogablg preduchiccordingiodhg gpsent invention

s the RN 3t B ackpie IR Bl ly ROA PG @02 80 Wl EBFpat piricts
3.4 mha@ meshyifdsmalnttatesiofor §iEGGbijimf thertehepatable praduct is ,
ppmw. Fi scher-Tropsch |ight products have |ow sulfur
pﬂﬁ“&%ﬁﬁgﬁ? W§'f the hydrocarbonaceous |iquids are bl ends
1. %ix’fﬁé&gﬁgﬁrﬁfﬁpﬁﬁ Bn binguhtdfuang (PR WHdHewn Befrinspstted, between 10
l'i-quids, hydrotreating or hydrocracking can also be
usd @0tveeiglatiu 68 weight¥iteingra typisakeoncerfirating, ipltemidensportation liquid

ah ey el P A R et SO R A SR i

q&umbgpﬁuﬁmhﬁn;Tropsch process. Al cohols can be
derived fromthe products of the Fischer-Tropsch .

2. prterarssthe pansnostablegrediicivior 5 wagksat 36C: whish reflectsthe tynigal
t EQﬁr e liquid of the transportable
r}%g%%%lﬁnen@ﬁ e ae_gqrﬁl{]@{a(%%% of the above liquids, all of

3. \Rtialg tlay @talsBtyi ofelk framspottdbde piodadicaccdrdipsiolT gblold dsbw, by

Usi ng one or re liquids derived fromthe

A I i STEueT s N@ﬁsdaafﬂcé%éﬂ%sp the bgttom of the,

RiQduced fromthe Fischer- Tropsch process, provides

great efficiencies. Aliquid froman outside source .
Satisfaery (passingg stdbiditbis obtaneghwhendhe wex paricics drapciatmeshately to the

ooy B RR Ul S LB BSe FBRRr TA R B v i

taps wiieR/the @i gBetapdAre gPi@stdd b d'fdplpﬂlgsth@ givertedviah® . a Reiight of 3 cm.
addi tion, both the wax and [iquid have | ow amobunts of- s
contam nants such as nitrogen containi ng conpounds and
sul fur containing corrpounflg.% When water is the liquid
used to formthe transporta ?e product, it nust not be

Rating Ni yd3tiyption

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

Most of the wax particles drop to the bottom as free-flowing wax particles after 1 tap.

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

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

N{pjWw(bo|—

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

6 (fail) | The wax particles do not drop to the bottom after 5 taps or drop to the bottom as an intact mass.
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corrosive and thus, should have a pH of greater than
5, preferably greater than 6.5. The liquid nay al so be
wowioen3desom t he Fi scher-Tropsch process. | n t hBCT/US2005/033783
Fi scher-Tropsch process, the water may be produced as
by- product of the Fi scher-Tropsch process,

roquced -
" Bot bk Ly s mesh W@hp%rﬁalewlaer BpP of @@s\ilﬂgnfGE@f gtam?#g to the
IOl

wversfi s RACl: Siseh Aol Bk s B A YRl shifd be used,
such thatshéimtio Df dps\dhl ipteatd dsxmeﬁam@ theti avgltage wiak patield dizpisgraater than
7 the transportable product is water, the water can be
* derived fromthe water by-product, fromthe cooling
Wahe franportablEpiddie 8 atbiRgfto thédireenditvemtRA ikhibi 4 fising
Fi scher-Tropsch products i's highly acidic and contains
stabiligy raging Mdien \mas:trre ahdasedbadiharein 8b2¢°6sfonh werkiis, it is

inmportant to treat the water to increase its pHto

greater than 5 and preferably greater than 6.5. The

FormiBi Wax@aittibRs hii@ th€Urdmporabkaeduéts pH to an
accept abl e | evel by nunerous technolo ies well known

t dhe Ha¥ @apiclesief (he presephiavetion mgdeRroRace fTose malign pex by any
g
methog%?loOGSS ’ Y%thﬁé%’l Q@&%n@'le cygﬁn%q{o% 9@?‘?&@5 & wa¥d a column of

106351 A 03/106349 Al
air, coahidg hetf droplatsed weixtied lighel; er formivigrie aveold. Examplsps af eq;ap;ment for

rorm iR Rk SorBleS SO RY 2 863 R L Rk
HandBdJ¥RSE" Edigb@nces, the wax particles nay be derived from

a process for converting synthesis gas into higher -
hwxa@am@@ﬂmaprb@dmeﬂ Y cagting Iaowrswnxfpn aTRrQyjgHheet to about 0.25-

2” thié}. O{; e§ Sr)lal 091%1&%%\&21)& d{ Illalg}ll ge é?t 00%3 %f P?’g%)a}nﬁg with water.

The c§3t 0L D8 tﬁ%eéﬁ@%@h@uﬂ@t@g&ﬁbéﬁ@ Sse@da rbllllhg piti gfélar to a ravioli or
hydr ocar bon products, a_liquid derived fromthe oil

maultwéwutf@f 5 s pagicleh v ioiovgh pdges Aot Resferpret Recaysedhe edges
may b‘?@aﬂ MOhA %x@ésgﬁ'%l gﬁl 1&{]&?{ h&%l&s tsh&?rufglgggﬁnc%g ‘?tbatyat% rolled

t hanol, e tran produc
down belqpa rqplmasaity wnh gfn@ve@dmshape ket waor pqmddsjmetdsﬁhemm The wax

b rocesses own to those of skill
partic B} B qhn TG RN TSt ST BRUERY oF Fuw By Hgabogyngtubes by
extrusiB Ahanat infy ﬁﬁ:ﬂﬁﬁ’ cSliRIcACAERy with a'r§ta§ﬁ$&ﬁﬁﬁ§ ifeQr llb§le$1rﬁ1t)ly
portion of that sgngas in a Fischer-Tropsch procéss

bendupﬁ@@aetcgrven dihg dmalengykinderamayde|furthesskapsd intaspherive] wax
iSO RO SR R BT

shiipipgdowers laad gerag hﬁaﬂs maiywael@td fonkeva petidlgaeddiopping
| ow f|l ash materials. Water may be added to nethanol in
moltep, w3y thropghipeqld gas Rrilling s predsaed dusstoyhg iepdengy of spray

driers @A) Wik B'{Hfdlﬂ?'?)ﬁlthe Whs. ded Iﬁ’l b E¥mfd v&ﬁg%a?ﬁ)élég faﬁnth@}r h least
I NCr ease. here I's a hi cont ent wat er

partialiesdignfyl and@bmebe scoilelateldom a hqhidothanmeﬁerﬂdy wiill sertve agthediquid for

the tra%spor{agle proﬂ%t Demgn op t%e vessel to form wax particles of the approprlate size

and stability when used in a transportable product is also important. Such designs, and

methods for determining appropriate designs, would be within the knowledge of one skilled

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

much as to cause turbulence which can result in wax particle fusion or breakup. The
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as the density of the nethanol -water solution may be
greater than the density of the wax particles.

wates/esese, et hanol -wat er sol uti ons pref er abl BCOSR063/083783
greater than 90% net hanol. When naphtha is the

transportable |iquid, alcohols can g% bl ended into the
diameierandispacingiot the npraecand dhe tsapsriyp efithevaX e alsp imRegtant to

form gxlroggeﬁs A VERE The HS?&.’I Qggaﬁd@fa?é he vapor pressure and

poi nt specitications are net. Stability of the
Trﬁam}m mestildeto Fomd wak pAnioley it togakeyobepeat throdght hlkquid. Water

may B ipEROTEHVAET FRE S AHITTEPERRIbCPE (alieh PR HRats tpeduce it

acid dofi€nt S‘élﬁ%bl‘é%ryedh' §215 Pﬂglt&mva)?/?s%J ¥R int& @e B’@ﬁ%np@fr 4 &gli&@Silled
3.4 mm and smaller, the test for th

vessebthabighiinjpctof nodzéest foamgaireribls shas floatuwpvard, Ebﬁ: feomeraiuigof the

foll ows. 1. Xing wax nt . .
voto 3o 4Finghe e e PEF o By BB nigloincor
the wig ipgdvielibtindthe Wee€tbt 62285 Fi@npluygin g alithoedC ETHY Iafuiid Osedi tdward the
thetransportatlonI|qU|d|n an dram Pyrex vi al

top ofgfbe ¥esselshpulgherm conled ligyide g the érqpifas Fif§ @}i sacowntgigooler liquid
(eg, W?i{eyj 'iheyfi?%?clo(f&i %‘@ Bn %@p&rt?&:les& @51l I?lgtf)&é%ﬁ \Mr1 othﬁr products from

tra uct for week
an a1rrse¢dr&tmctrsumhmntb¢mse(hto previde t}ataobkeddm[mdﬁg .goceder wetgages.
3., Ratin

bi | f the t t abl duct
> T targrabE st plhd P ey RP B e BY Plproptiate
sluicel t}ﬁﬁﬁﬁé‘ Hi%scydeat. "Bhpdri@t Y& KenAkdrh &8 Sndidhé @1a§ﬂb@er%€l%&[&ng of

he  vi al . Satlsfactory passi nQg) Stabl|lt¥ '
the lnmbtoamnuiewmérthq mnmxurpmi € Was ag &p} liquibafi datfetept d@ths

Prefer&F@pc qtgtv\?aﬁéé(?%%w g r%’? heet f tglrg Ivtfe%sglo ];ugl %sepqvx\‘?g{ ar tls wa(?er moves
downWheY, & adbsbd tlﬁfh%aﬁ(ffﬂ’ﬁmaﬁ Sf tge Rek paritldly THE BRPWREr EXIE the bottom
inverted vial from a hei ght of 3 cm Table Il Rating

of theryesseh japdl isprpoledatgcyred.aagd oaa@ﬁllwp@@ﬁmi opoldriage &l q&hq?o
produk}é G AP P’Fe%ﬁ] é{lﬁ?uﬁl E(‘i‘ & (ydo‘fi %’1‘% hol@Atel %xﬁb\géd%om the

xpartlc es rop 0 the bottom as
bottorhro ehef\teswl mgi paxideantd \&iltelsfoafdcgchrﬂg todlpe toptafttheofestdie The

porti R R 08 T S e e S B s
slulceg? ?egrrl&% t%lg gorﬁféﬁtw%(‘lﬁﬁlc?esp qrh%'v@dx'ﬁértwlé%ﬁstﬁéje)&}mer spill out of
the vessel. If the liquid used to transport the wax particles comprises water, no further
processing is needed. If the water content needs to be reduced, or if the wax particles are to
be transported in a different liquid, the wax particles and water can be passed over a simple
screen Wheré the water can be removed and recycled to the vessel. The wax particles can be
allowed to dry by contacting with air, and can then be added to the liquid used in the
transport. Optionally, nitrogen from an air separation unit can be used to dry or cool the wax
particles rather than air. Nitrogen from this source is ideal for drying as it has very low
humidity and does not support combustion.

A limiting factor in the preparation of the wax particles can be the time for the
particles to cool to a temperature at which they can be blended to form the transportable

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

low thermal conductivity and the heat of fusion can be significant, it can take considerable
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Most of the wax particles drop to the bottomafter 2-5
taps as free-flow ng individual wax particles or as a

wW@aooksioade8y di spersed clunp. 6 (fail) The wax pR€T/US2085033783
do not drop to the bottomafter 5 taps or drop to the

bottomas an intact pmass.For 3.4-2.4 ﬂ?
time fprfhe wax @articlasdo Fegli dhus. oPnSACANITSTAGTS £ e tgrtétg@ reqw@ment

sizes Jnlaqu@é%ggleﬁo‘éﬁx oA f:éd%@ cédlé-g awa% Juce %Q%lgln%ﬁgﬁfe Ryax

part , larger glass ves ou d used, such
particleh atay tbh donnaedi fooro b rmihelrcvb%tholtm wa)natid ) a8 eweigbt®% bemously

e 505 BES 58 e R b e om s

0.01-259Y 8thé SiRe @Fmebhrtgelaw sigs ﬁ)t&bﬂohh&d/ar[cﬁfrédﬁﬁof{\ﬂie Mhese
measured as described herein at 200C for weeks.

diametey rsmem}e Wit agasizgse preserainyl deteEmined ﬁ%é@ﬁtlbfm kergin ygingta sieve
cloth. -rl)iqug H)%rrﬁ x?drg St g Inoﬁtgg wik ?ssl'?c%edl t? éqg'{ﬁt)(qutupgwbo ?hts melting

rom nol envmxk) nown 1 n

point z&fdtthe Brﬁ@lﬂdﬂd’%ﬁ(g)artﬁ(ﬂés eemedmte&,to cUpbm mixihgtthelvap lpextnsle@fwﬂl heat
in a colum of air, cooling hat droplets of, wax |
and tha mqltﬁu wax vl cpglk milsdemperatupgeifhe E%éﬁ‘\‘fﬁ gousk eéa@tlpﬁteﬁtwﬂhm

5°C, ptéttr’gtégmmg &%%Qpﬁrg@mt A% e dtb En':el gﬁpoct@fctrflf %ér)]@gx By

em cal eers
maintaldixg [ﬂaaertbmphmmm afithb erllkmremmir ihat oﬁﬂlb |nmjt1mg)pctmmﬁ/th« wex, the |

nmovi sheet .to ahout 0.25- 2" thick T ally ..
molie Bk Aot et sragyoE e perieirdey e BT By Rrmed int
large aRHi Y, A tixtibe Wﬁ%t%fonn-gﬂ QvakPatticlhad esh Rat S ﬁ%ﬁoﬂ 1 thaRSRr
cut into shapes' by use of arolling pin simlar to a-

throughghe girfacepf thﬁdttrgaselhléh: dys tteools Aasterain ferming thegnixfure, it is
dlfﬁc%tqg%ﬁatetgggx% Shied} g}tlcPes% g?ar%lge B?ﬁ%gé)%m‘t %? h%d esthe{%;fgre they

orm excessi ve X par

can bedi¢bt MAXcop R tdrepe@SturdByhilethé ﬁtdlteﬁl wdRWhheatel t6 @m above its melting
. ts&élonally with grooves, to shape the wax particles
poin

@ hepfing the motigh waxlo pist phavedis Paging PRI, erRrpfpmod wax
partwl@@QJe‘?ﬂxgcﬂn‘tcg{h@%dltéﬁlvyax. P(gjn qﬂlx‘ﬁ%x tma)%rﬁaést wilFﬂ&t and the ‘

l'ong t y extrusion cut Tnto s er cylinders
molterew'a)h aill wodlharal thas, dtd moxtwretwiil |bg atthe demredhympcramlrey
nd|n over a.c The s i nder.s

1 A1 s i el 0 g Evataape sl Bk sighlgs e molfen wax. For

exampﬁp ey @hAie 1ag phificRIRENEE a FRIRPOWSE, tRRKL, Rde VIBX deforms more
“particles. Prilling towers and spray driers may

easily st has af gyeateniendepay to dissedvetin thiy loppd hgbanested emthmammportable
th cold Prilli rs referred due
produd 1S BBt SFe1edhe b safi b B el BESbEHER B o

effectit’élg coabd $11thABe bger Gatred hadderpavak) 1ol fBen fagdr wdxiRirtidés. These
| east partially solidify and can be collected in a

larger wiay ppigicles il riﬁl%fi@ﬁ%tl?ﬂ i the ligeid\pd thestrangportablgpradedsy

Examples of softer wax include petroleum slack waxes, waxy petroleum crudes, fractlpns
distilled from petroleum slack waxes and waxy petroleum crudes, and mixtures' thereof.
Examples of harder wax include Fischer-Tropsch derived waxes.

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

and sieving larger pieces of wax. Furthermore, the smaller wax particles can be formed by
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the transportabl e product. Design of the vessel to
formwax particles of the appropriate size and

W@ t@bioBdesdy when used in a transportabl e producPCi/ESENT33783
i nportant. Such designs, and nethods for determn ning

appropriate designs, would he within the know edge of
cooling il WRY fq & iGtemperaiires ataylreh it fragments lr%ﬁdglaéntg rf@mpartwées

These §fibds Foff? Bartb S Pt AP tfe! 5 @aﬁnél@seotftﬂé r Hftalglginro?ﬁct
Much as tohcause turbul ence whilch can result
howevearthé nieehoﬁm foronpanticlesr srakpigble Tdrade asrﬁteesmaﬁndws)pamtmkgs af then be

.the nozzles and.the tenperatur
used i (B 1 FRGIIROR Brisppiahie peaghch nE SBpyafe Sopg of the
smalléd %xsﬂaﬁﬂ:@es 8ot d?ﬁircalnﬁﬁ@@‘i’s ﬁd? ng&rsgﬁr t R¥elspRérRRl btndafly
pass nolten wax throug iqu ter may be used,

spheripalt 45 thesmalldrrven mrtqulgdhlélrhemoemlc h process that has
reaf ed to r duce its acid conte
oaPe ALk e oo Salyy BEMBRUERS 7B Pmpred pracuces
an exc@fsive drhéliht 9f fihé hatbridEGaewill duusidb tian§pRetable pidditt &She unstable,
formn ?bdroplets that float upward. The tenperature of

the finepshaydd boemayed She fines opB s apmoed hy GanxeHioRaktieving operations

done drnodIef Ak Y ;ﬁ)pﬂtﬁ% Otlet Of tnk Hrey &ﬁlld J}gqaqlf?élgst e Je&?vered fines
Wwax, preven I'ng the 1njector "‘nozzl rom-pl ugg

can be\mélted\mm prd'd’eeseldlaganmd Twis pcbferab\la ol ntifienizothe cﬁ(ﬁnﬁdmenvoé §ined so that

oul d- ool ed. | i qui the .dropl ets rise and
stable JCRETARIE PERSHRBICAN PE B et Yo RS AR BT o ool ed
aEanﬁaE%Mé eQ@pibft 188 forfat Lhnidl dr{iag @R 1R paPidd&¥is described in
products froman air seeﬁr ation unit can be used to -
Perry’ pﬁbvmwal Eh&ln@@@lfé@dbi)@i{u eddiog; cool ed water. The

trtﬁ‘g %r?igig’% 6 gigucg 0 tﬂt rta;tpse t 2 onolf 1}15 % o?ro%’ffc(’ileét ecfgansbértable

produdt 'Eﬁﬂiphéﬂﬂg 90es 20 et &ﬁﬁ(ﬁlﬁﬂ %ndl ID((I ldlgiﬁwéigﬂt o waepticlas)Greferably
acing of the injector nozzles and the tenperatures
25 to &f weight %a&axaﬁ?dtl‘flﬁfe mareypicéerahly df e &9 sisighy &pwas particles, and even

{ d
more pgéﬁizﬁ)rl}a%a %0 d8§a\§/le%hw \9{ }%aate coe%‘ \A\g%)le r}%l\glgrsngg bk qued o the ,
11qu1d of t}ﬂd&nsﬂmtablmqarhdm:t bphny sidiable méthd)d] eucflﬁmemadi m@y esry dependmg
hot wat er eX| t he otto the eI a [ :

upon l@é\bihg avaxrp@g%?sque QOEF‘?%N&? S yv]e 1rdhec§ﬂql otSthose in
the artN'ThE Q\%‘Jbaﬁ[cl&trhgi bePfo?ﬁH@ IrﬁthE 'hq{i"'dth %h@t'r&nsﬁ@r@ﬁﬂ@bﬂoﬁﬁct and thus

unit can be used to cool the hot water renoved from
a sepatatestppfaraddiog thewax partieles torilie paadiniky mdlbd reguired. f or

recycling to the top of the vessel. The portion of the

wat er added to the top of the vessel that does not
TranspomatidR\Wwnwar d acts as a sluice to renove the formed

wax particles. The wax particles and the extra water

shhe {?ar@n?rtahie productaayehe transperked by apyisyitglye gegps including, for

SR G VRIRREL 6L 63, I A5 i BB,
the hqnelea:fsh& mampomﬂﬂupﬁductahomlﬂ hiea ash guanttdfgreserahan dsrceqbaal to
60°C %ﬁga o‘%{pgggr:qg%xge %Ia?fé)sg @?E&{;@{;ﬂag%lg gm& Igpel )1()51ga£rte%erab?y less than

or equal to 11 psia, more preferably less than or equal to 9 psia.

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

vapor pressure at 20°C of less than. or equal to 14.7 psia, preferably less than or equal to 11
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screen where the water can be renoved and recycled to

the vessel. The wax particles can be allowed to dry by
wa@eovbasdesyg Wi th air, and can then be added t oPthesS2005/033783

liquid used in the transport. Optionally, nitrogen

. froman air seq%arati on unit can be used to %lr-y or cogl
psia, mpke REBRTAbEY lepscihar o eugkio % peiand a0 ackd RYyBRRE 1 1658 thapi- 3 me
Lok I . S i "
KOG EARLES (e > MK PAED At Con Tl BE Hlen it INTIHE nacra s
a liquidnfer fireepasmiriable pybduch endiebippearin cotvesticzal chelettindkets previded
 for, he?ﬁ)articl es to cool to a tenperature at which -
theseﬁlﬁ‘év{"ég 7€ BiEnded to formthe transportabl e product,

VI RUY atbi8 ubddCiditHe RQil] i2WALY niébShe Mg agd ®ré¥8dre specification,
particles. Since wax has a relatively | ow t hernal
and sipohi icndnyéangbustible: the flagtapoint speeidicaipncwil 4dgo be met. The key
.signif.icant,. it n.takg c ' td me for the wax
SPeC“ECaagP? Qregatgrgs th(%fct%a’f‘%ﬁ ﬁ%%&%%%ga@géﬁislf ements can | ead
t ovitargeoteitinpiienet cai desbaunadhiftrhe €lagh paht is 0s30SC, domventional

speed the cooling and reduce equi pnent _ste t[ge_]:%\gi;‘ )
crude gappkerscgap de wase; ptherwiserabemicelrradeianless suighlepr yolatilgdyuids must
be us@?d 10 and 80 wei ght % previously forned smal |l er wax

particles. The size of the smaller wax particles
s Beodide dissélntion afthetva® paticRs¥tofthe heuid izefunttiohef the .
~larger. wax particles to be farned.and transported. . .
temperfluteiotdhe ratapriay Bodustand og i Sus mporERL o Bpiptain the
temp & RLEY SNACHaRP o HAIE prolRE tH8A BEdRptBINBMBerhRY BushDrdhspbrtation.
~~formng the mxture, the nolten wax is heated to a
When thenpquidtisia bydrbearbonaceousdiquida dorpapmplegraghthpet spripogant to
. Wa rticl adde her et 0, X1
main(ifhipP GiispSiftie BRUGE ST RSty B Rkl evspfor shon
periodsedTREiA RiERraMy fo @ydiosirbbeacebliqhidie thitaemparamedoht hi n

SC, preferably within 2C nore preferably w thin 1C,
transpoftabl@ronsict isapipaingd seh thafdt dags nopgXceed 45 and grorppreferably
3 t ] %t I ek j
e SIS AL 0% [ SUEIRATIR, oy ES A0 g
liquidtib @ hydmkirbonacasusdantd, chesmperanot ofrthettranpuc@bleqrodhoit is . .

. into large particles, the m.xture of preforned wax,
mainigiged peiviees e | 30 G M Brropiiitine (g (FpBordiEs oy dlgor caual
to 504N%s FYEARBHETe, 1118 alsd bRt tHab tHe tethPétatukd n@Q@hBsignificantly.

faster. In formng the mxture, it is difficult to

Accotdéngly,ipnefersblbf the tasebepatiteiis nagntainecheugh thaiét vasies bydesp8iant20°C

of th X; therefore, th n kept at -a cool er
a_nd Iqoéﬁg%efeémy’esuﬁﬁF}Taglttvﬁlélesn%f egelsnt%\%%}(&i%s' heated to j ust
abgwpugh SotellikeRGo [Adissltve irAdltsHol hedti, Bgmihieregthdrert, taxvax
~to just above its nelting point, the prefaormed wax =
particlrgrogn gisealvaingo heatetplrehod Waie: Aotlediolnaier miptesiAGeRghingly, . |
whenttﬂ]eellimg ﬁ@ﬁ{)ﬁéﬁ:‘sﬁ Les) \%ig_lht %%‘r’éohé‘f‘ & JohGei l‘%%ﬂlt(ﬁ@ﬁﬁld"éﬂ d:hcohol/water

(oo)0) t he xture WIT be at the désire
mixtur€ ipie irmpoitant tolineinsaimtHedaransgortap berproduct st dempetature dlht does not

exceeg%St’e %ng gﬁergﬁg%roiasarllot aeic’(ceteg%og@.l Rﬁ?le\l\n@ﬁhtaﬁ%g the temperature to less

than or equal to 65°C as descﬁbed 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.
Ships used to transport the transportable product of the present invention may require

some minor adaptations. For example, wax particles may remain on the bottom of the vessel
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exanple, the smaller wax particles can be a "softer”

wax, that is, one that deforns nore easily or that has
W@ 2@6o3dees t endency to dissolve in the |iquid POT/D82005/033783

used in the transportable product. If the smaller wax

articles are a softer wax, the smaller wax particles
once the frapgpPEak Wécrcguct:laﬁatbéen PRTPE O1. SBFR EEMARIRG wax PRKICHScan be
remo b e A e 20 B PO PR,
produtts&ns pElsd:IEb-rfeom;cb dordensd@)aothbelsydodcagwihbesousdiguids shalchs diesel

petr ol C Xe etrol eu rudes
e, e S B e T R B O Btggpout
contax‘Pﬁ?&Ye ﬂ@bf&iu@#\mtﬁ EMﬂﬁsmt@Qéh B $thef @RlebindEHecicbx BTl fiferably,
harder wax include FiScher-Tropsch derived waxes.

Fischaropsa u@m hcm ppedeld] esF el ooy b geiapgalchgeovered from te
transpé)lnﬁé o e tlﬁg todz%gl% 1'8?%91 & ng%Bersl It 1R ft %1)2 P:Qlﬁt:les tfrom the

bottoyf tmdsseﬂl A$so§ © 436ist ihanemedistdbuting tiewhx parsiples ixathbe
product, can _be used to formthe smaller wax

transqyaﬁabhe@wwct H’F\@é@ apd dPERHPHNP RSt RBE ST AR o therlifdd to the

botto&%‘f?hdaa& gp5 écﬂﬁl rfehlaﬁ’lg iflEvd e men ﬁ‘rﬁdﬁﬁ:lf' b{}p, may be
|ng I'arger pleces of

des1rdaurt her nor e, the smal | er wax partl cl es can be formed

gt %3%&?1% RS Pra® RS B Graliec il fithdhotes as
breakfigé &nRédd t'oQﬁ@%r&@@oﬁ@@nﬁall‘c;%’tlél&ean\&afhsﬁgfettfa@llsﬁﬁ’[a@fe progucts.

ansportable product; however, the nethods form
Any mamtier of Bmm@@meabb@pmmedél@at sheytdeenos petise suchpdue breakage.

e S B Pk SRS Bpy R

displbmehtepusipal AR thedike PRI dddatlodsa sts)ragettamoﬂshmhat cmndunsta

is not necessary that it be spherical or nearly
transpystablei preduct &@Ofcﬁ@g tnthe Péf‘rse%&"eﬁﬁia? F) gsunipaded t?é( pressurizing the
v Sl 0 DGRBS 5 REBRELRG: Wi
inducednithie vessel. ITlensrth'tem)raﬂankshram atdol He pdaned enttéyeof hills or other

transportabl product to be unstabl t.he f|ne shoul d ..
clevaisg TR SHETPIHEEbIHOBE! FRGRAEYSY 18 SRYARAERGY ocation
by gr§v1§>” ng operations done on either the transportable

duct or the dry solid wax particles. The recovered
f |In@sefcla¢d e, nobindade osssbuiragabanacrausiassc ot a emots site

efer i ze the for S
and v&x&)&péc Eq'e Bﬁng vbaix 61 pcr)égénd t%rli cfévelochF s:}te f?){ E&Nersmn
into s@laﬁleﬂﬂﬁs}feﬁ tsStIﬁEhls ﬁ)é)aé@l e h9<ﬁrotirbomad)mﬁﬁt if @mverted into
formn dry 1% of the particles is described in_. °
syngaseangd yt a@wmm ofthg pyieas i cow@éa&% a pypfuch girgang Ry a Fisgher-

Trop%&@)ﬁr&%@g d’gﬂeﬁﬂ'e&{c? QOGS gorflgr &Qg é%f( LAd LRl 1 quid

provi ransport ct conprising 90 to
hydro%@rbmh@bhs Fouid qUhe pamfﬁnlcﬂwhm 1ﬂ6rmﬂl mht wak particles. The wax
partlcqf-?srarle gdc?ed to arh%];%rtg plr(}/wde a transportable product according to the present
invention. Preferably, at least a portion of the liquid is also derived from the Fischer-Tropsch
process. The liquid may be a hydrocarbonaceous liquid or an alcohol formed ﬁpm the first
hydrocarbonaceous product by a process selected from the group consisting of dehydration,
decarboxylation, adsorption, hydrotreating, hydrocracking, and combinations ther¢0f. The

liquid may be water by-product from the Fischer-Tropsch process or water from the cooling
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25 to 80 weight % wax particles, nore preferably 28 to
80 weight % wax particles, and even nore preferably 30
W0 0008036684 ght % wax particles. The wax parti cl BET/E300H@33783
added to the liquid of the transportable pr oduct by
sui tabl e nmet hod, such neth y vary %pen
water. uﬁgﬁ WY RafIskes REsaddsd tq b dguidite Pfcafrlﬁlﬁa%jtralwsﬁ@g ﬁ@fq%}atéccofdmg

to the gFaer%te | +¢en\%£ be@gﬁ?ﬁ% 56 td 40 nghh?sl?cuil@ axgc][‘?(g ﬁ)re $0 wdidft Meax

cles may int ‘
particles.afbpuanspbitablp poducttis almﬂpetdw wiyle anasmtpmi@ appsapejate temperature

addi ng the wax particle e d
and KGRI Petiterran chors e rERiinal BE sroterEalod 4 & deyglgped
site. PR ﬁ'a[n@ f1d ﬁ@dﬁ’éf 1@L@Mo§iéﬂtaﬁ@1|e Qie{@@ﬁb%i dite Ghd éhd@anshéttable
exanpl e via ship, pipeline, railroad car, or truck.

produfids cemfested pe aalatln fiaisdedproduess. The tmrcsm@athmlmulql gy glso be
separag?d @}dgrg%crévaepeisdhl‘é%&zaﬂversa gouadtdgﬁ%gfj aﬁj r%s&d ré‘&&kté’ oi nt

PLEeGSLY Sroddssed) £pbiftion@s shet d?ﬁg’ascrha)ealb@be tdhv]:ﬁed? ml)@ ir@thanol by a
preferably |l ess than or éual to 11 psia,

methagpepyahesis precessandibpmsthageiusty 'eeousgdé%P%PVldPraéllrsaﬁfoar pyHpR of the
hquldg{afg]wd;tg GRIBRE hduRg, WRXddRasH id efm@mhmm%lemt er

|pped i n conventiona c ude takers wth m nor
hydronartibidceats ppoduct Hayevmprifos mixifee dpiguatsiabrof aicteas denyed from

unl o d|n t he napht ha_nust .have,a flash po
the FiggRsa chotPhadhcrs o & P b drdce Sy bPa Rl sxppess
proce%t AReh QBeéeQﬁfxtJr&arﬁaﬁEorﬁﬂ'r@'métHaM nApRthh dwatBy, of fiatcy
| ess than or equal llpsia, nore preferably | ess

thereafhan or equal to 9 pSI a and an acid nunber of |ess
than 1.5 ng KOH' g and preferably less than 0.5 ngy
KOH g. Al cohols can be blended into the naphtha as a-

Separatigdi d for the transportable product and shi pped in
conventional crude tankers provided thes
spenfreeeitiob e tEAnspaTiable Rrpdict be Bﬁulﬂénﬁ éVéa pggicigggan be

separist%cgfé'* ?nufn‘)ely%flljﬂetﬂg tmélﬁ&in?{f&?e%@l@% fﬁf ust Iﬁ?g 51mlp1e screens,

I catlon sl nce I S non-co
centrifilgadibn, pad heatdge eieftingasridodistiliation. a Pederbel mrethodsTineluke fieating,
- _.specification for water is that it have a pH > 5,
Ind“%&é?%?@ﬂf 1 6. 5. Water-al cohols mixtures can al so be

uged mhit Hehﬁ(efnl VAR Iﬂatlﬂétﬂeﬁraﬁsﬁgﬁge prOMMLNHi@NRI thE Frikkportable

. tankers can be used erwi se chem cal grade-tankers
produsUineialriredfab its yrahsporthidon feqpictisirass lsss theagr e@uwd tsEC for

of th | d o
o R0 S RIS A b i
for tradspottdle podudf céhigridimglalbshol bf watr) iFpanpable, dnd ofe¢ tiehdt such

the tenperature of the transportable product tgQ an
that itzgxeeqes At weltingpaingpiithe vemartslesy Haser panpde. However, at

intermediate temperatures the wax particles can congeal and form a non-pumpable viscous
semi-solid or solid. Therefore, use of heated pipelines to transport the transportable product
is not preferred. In contrast, the pipelines should be maintained at femperatures appropriate
for the transportable product, as described herein, and such that the temperature of the
transportable product doeé not vary excessively, i.e., by less than 20°C and more preferably,
by less than 10°C. It may also be difficult to heat the transportable product as de_scrib_ed
herein via exchanges and furnaces due to the problems of forming a congealed semi-solid or

solid mass. Therefore, the direct distillation of the transportable product according to the
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When the liquid is a hydrocarbonaceous |iquid, for
exanpl e naphtha, it is inportant to maintain the
WO c@a®pmss abl e product to a tenperature that JdPEBFURIING/033783
exceed 50C, even for short periods of time. Preferably
for dr ocar bonaceous [ iquids, the. t atu f ot
presemrlavf@fyje?bmeéh o@mcr}@gﬁ%l A% exemple; iﬂgﬁﬁqtﬂﬁﬁq-gﬁ%g 6, may
DR HEHEEETarH ot re preferably such that it does
enmnhg% exceedagﬁg ° @? ggpong period of time, Even nore
p%epmfmbﬂwﬁh@oﬁ separhfingiihd was partwwamdélqbwdh@mnsmrtable

o b d B0t SRS G0 L SR PRI v

wax ﬂaﬂﬁ:lés%ﬂ@l?ﬂﬁf h'lroﬁeﬁ Qak @Ry Uefi*@dﬂ)v@fedebﬁﬂh%'ectﬁrig the Q@né}ﬁ)rtable product
descri bed above, it is also inportant that th

at its trmpemmqmrt@nn@atwgmyo gioljen Wagans iNustraied othg Frﬁgwrtable product is

inj ectgcg}%f aggeasgél%Pt tgl%ui %%%E él%n “ﬂé&é h?g%g%{f&%bfenﬂ{zlddc{ is
mainthined af its Wﬁfsp@ﬁatb}d térﬁpﬁ‘amm(@ 1,064s. th:ﬁd dirhaqu@lho ISOfC,Qﬁeferably 10-
likely to dissolve in alcohol, water Id&xtur

30°C tfRektspcarbanaceus liguids ppd ksss than of aiablo, 20°(Criepakighilagd wateo).
The nfb1{eR Wi 1n\ﬁ?et \(;‘er el ‘Psrmﬁlnﬁiml ot Wad b er e eSS than or e%al to the

ccordi ngly, en t urd conprises > 50 wei
meltizg pohiolf,the-w8x peitigles. %mn@of tha lhquldrof alhectompq)m@tl@product may

xt ur .S | torrant hetran
volatfje i etebarigIFBILE ke TP ok s * BB BRICO T
can b@f&ﬁ&feélﬂo}h feegsdaplo REAEdaR Q&QonWﬁhhg iHtBifinisAb A bd18b1E PR ducts.
erature to |l ess than or equal to 650C as: descri bed

The vam;vzad liquidi mayatlsebs eqnsiensedtand Kamverted of bpggadestintocfinghed salable
rod gry significantly. Accordingly, preferably the
procug hperature is mai'ntai ned such that it varies by |ess:

 t haemB6UiGeadvingdE thepfapbirableyprodute mclitias wiater Wa¢E water imyust be |
- less than 100C. Ships used to transport the
separgted IOPIhE Bk @apickducl aterminke tira frgrR s nsRoRaRje product by

puttlnrg%osl&ereﬁ o0 e Walt? @a@gﬁﬁéﬁf LORwektUnaPIRRY 8r AWRYican Petrqleum

articles may remaln on ottom of the vessel once
Institath €APT)aapqratot, aidlieh pilbpheednt Iti&swhmemlplasrﬁem twing reBwebd. Water is

remai ni n rticles ca renpve

wpicq BepRed P RRus B Conn et geryS cea Bhspuarators.
Firs 8@ fiod 1P RertddIMthdd SitieParkfi REhe fdax(gart®les and liquid of the
Fi scher-Tropsch condensate), other hydrocarbonaceous

tranquﬂqbledgocbwc fas dldustiinted én ngueﬂ i ey beatsed whep @vfaéqfaﬁaprysenﬁ Hethe
transpoHth e d)r%(ilic(t.j %@g_ r‘ﬁnﬁ% #5PI enE e%e gﬁ%ltanw %(rwp ?.\ e 1n§f§e vessel are

maintdiried @@ thatthe Gfak eémaiﬁdﬁﬁd mahérﬁstStB aﬁdi gt wd.‘t/ﬁSﬁemalns at least partia]ly
i d(or eferably, Fischer-Tropsch lig qui d pr.odu
iqui

Its, lmpmtgraﬁ@ manHyp ek waﬁm&*@h@féye Wé@é%? @amﬁrrem than boil
the Wg{e?l%ff&{ Eﬁbéaﬁségﬁlg? Hé‘% 1538 a}?@h &otr%r &l gﬁ?ldﬁkgd liquid,

erovi ng traces e wax pa om t ottom
mclu«hﬁg tdrae wass ehporNssecovtiedads lenst a pnorame of the dvasgrnn mﬁhqmgl state is

e Sl SRSINShES, 0 Le L ansnort Al & b cHiet BELAT e
qulpbé(ﬂ%‘ltﬁ ahOntbH%ce level control. At least a portion of the molten wax is recovered for
conversion or upgrading into finished salable products.
Recovered wax can be used to produce diesel, jet fuel, lubricating base oils, blending
components thereof, and finished waxes and by known technologies. Recovered naphtha can

be used to produce gasoline, aromatics, or olefins, the latter by naphtha crackin.g. Recovered
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bottom of the ship's tanks, especially near the inlet
of the main product punp, may be desired. Punps used

W0 000bn3gs8port slurries should not cause undue bCEHEREgGH033783
of the particles as breakage can lead to the formation

smal | particles and unstable transpor.tabhle
methqapbmlsmam«;ﬁdﬁaﬁs@rmé? » SEMPS Utedrin GeNYFaHAN) Rihanelmarkets such

as Met(t)liyi‘tl eftﬁg%Fqgll Befer Sfaéksef uoz%li‘ r¥ H? ]QF fifed kﬁ eF4aBh&D1 can also

sui't e “punps 1 nc e Nar o(r) rry
be usedyts tpesthice ethiytene hodjplopplenpby re:hr:lsqm awmohtp umphosmm@ containing
like, In additi a,sto e .t
moleculiisiay oMU S 1S PRI e SRR Aror T Gecovered wax,

recovBte§ thd @H@F’écb%}e@ ﬁﬁtkﬁﬁol%é Q&AW tOEHRSS BF §iE11 ngthma
vesse a gas and | ow ng the transportable

‘product to dlscharge under the pressure induced in the

MustlEG S5t 5 (')I'.anes ortation tanks can al so be placed on top
' her el evated | ocations, and the

t (ABSHaaTg (3l pRefirod Bﬁbo@ﬁi&nb@f tht pevar 1ﬁ\&nf1b1€;\/ﬂlﬁsnratdalan Figure 2,
new | ocati on by gravity. preferred nethods

at a reqmoteriée ak 1 bhis aem%%@aqnb%lﬁ Sepwsaiongaa(] Q0 tox foripgen (2) and
l: I
cold a0 M ORES (2L L1EE, DL Uil B 1 sons it

steamgadtadhbenj ami &bﬁﬂecbmgaﬂ:dmt sHomwn) im 3 regforoce $200) tthproduce syngas

BT T
catalyBf t@%&&uc@ LNRAM Wik Frofh& 8L A aT\VagﬁlsﬁlﬁsE’ (DC qfh% va?&ephase (7)is

pro ct stream conpri ses par affinic wax "and
coolethymi mmmem@@ﬁ)mhuh PRIkucesaacidie watet (§lasciilis qogdems@re 9)

which 1 % g bRty Bt tod Do PaBisiaD BUEB bR Regorea

syngab Bed Piitese Propafy,@nt ilighter Hy&&@rr&h{sy Thatbula@ashd @rd@@ﬁé ar@ mecovered
of the liquid is also derived fromthe Fischer-Tropsch

and sqidl g8 aiuch, (nqw@owp}q uTlee wragacksl naseds ecarise %%&a%chpq-ampach unit
(300)4 3hd B2 r@%ogﬂ@lo 20bP (LgngO mrhb gm{i c%ﬁd&%)é £ 33\% RERRERPYS

a process se ecte romt
Condma&l’léréatthS 00) Wepngsheatovemngludeaat bandrtiatsiinelnding liquid hourly

e i B P 5 g 958 BB 007wt procuces

treate@)forﬁ’cfeﬁgéf@tl 1 "tmhﬂqﬁl ddi S itber DY RRS AnW PRZICOATg NRE z?flash point
fromthe coolingwater. The wax particles are added

of greatee tHangOrE The peated chndansres(i ) binpisibax m@@m&@) and cold nitrogen

® arbignt CopTirile douRt b D AbleE SR AR b EeT

injectddintd thansPef thahe (G00) dnd hlldveedstai fRIp @6wn wéids ﬂlrough the cold
mai nt ai ni ng appropriate tenperature and ship

nitrogen & threated eandepsatn @ 1) Haddeddithe bgftam of the umt (e and wax
partlcie:sglﬁ Qge[ e[‘t?%sgpagﬁﬁg{jsgoﬁlmﬁeﬁ OZ% glgqg%t%%tdﬁzgfl een&et:agl 16) dto form a -
trans;ﬁ)n'thble@mﬂdche 2h.r ﬁhesﬂm’(sbatbilﬂe product (12) of the treated conden_sate and the
wax particles is removed and shipped to a developed site. The transportable product (12) has
a passing stability rating when measured at 20°C for 5 weeks. Heated nitrogen is removed
from the top of the vessel (not shown) and vented or sent to flare.

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

form treated water (13) that has a pH of greater than 6.5. The treated water (13) is sent to the
Particle Formation Unit (600) in place of the treated condensate (11). Wax particles are
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product is converted into sal able finished products.
The transportation liquid nay al so be separated and
wo ewomadeed for conversion into additional sal abtBUS2005/033783
finished products. In these processes, a portion of
t he syngas may al so be converted into nethang

formeghas Hasseibe Vﬁemdsthw yedEeppsd inte the trratedamer ﬂré?/too@rm a
the liquid of -
tranSpldﬁ%&e gondglEo ‘g{@éatéf{@gﬁ%rt ﬁqdﬁgﬂaﬂéﬁﬂ%l%n the liquid of
t he transportabl e hydrocar bonaceous product may
- conprise a mxture of liquids all of which are derived
Examplesy, t he Fi scher- Tropsch process or from a
Firge Rlend6 LR De RIFDELSDIANY By KB iR Whg SIMRIAES Scamples that are
process. As such, these m xtures may conprise
intendeditt he 0on-linaiig. ha wat er, or m xtures thereof.
Separ ati on Upon recei pt of the transport abl e product,
the liquid and wax particles can be separated by a
nunber of nethods incl udErgnpledr exanple, filtration
usi ng sinpl e screpgRer-Ti8pichi AdigidDigilatednd heati ng,
nelting, and distillation. Preferred nmethods include
heating, nelting, and distillation. Care nust be taken
wireom rae letorrognit htendpcamtsﬁ@wrafdrféﬂ@tocﬁﬂlmﬂie W] Hartall(i:syusm&FlSCher'

SRR T T R R e

methe{nbﬂ NEBRESe DFiScHRE- Q%iﬁst:l& li gmrmd@tmedwmpmﬁﬁﬁ RAZEDEERs in the
uids or less than or egual to 65C for transportabl e

form 9f 3@@1@&%&@@%&5 Jihasy can cewl|in geutipdization punbsisgrepierthag Qcp mg
KOH%f %[%I,POEenltlgllgg(t)?rsbﬂfljdsﬁn a:i'hé ﬁ{&ﬁgﬁ d5q taagf WRtd l_fgﬂﬁvp@b?t

wever
dehydriti @y anelcieairbox e ia tthy ﬁﬂslovvhg ej)@xnmanttsj cles can.
congeal _.and form a non-punpabl e scous sem -sol jd.or

s dhTaEcidin digflBieepreauad B UeaeeiSrpseh RESSTOv F RhEGH; The
first (FO&islotR S)Q@{é}?%aﬁedﬁfﬂg@ OF aiiidnRetalyRY. Ef IR deB6hd ('F‘%edstock B) was

contrast el i'nes shoul d bé mai nt ai ned
prepateipeysatofinesbapptapsti ahe FfsohertTrepsc:hem@qwr u@mt@prepar e both feeds

descri bed her ch_t hat
was e By DERE TIRALiSaPL B0 Arndes eyt i e v to
folloeXxcessively, i.e., by less than 200C and nore
pr ef er abl by I ess than 10C. It al so be difficult
t cFeh@GéQthlKéomlﬁlaﬁ sigoiftcany a@lqsméﬁmfcdﬂssaée@ #68 andiscpl We‘?léfnﬁc It has

as@}lhcan%)é%ggregggn ?ql%%gaces due to the probl ens of -

ongea m -solid or solid nass. : ‘
Tk glifposss dflfiels ¢Hiveatidn, @'Ieﬁdstdck&i isiefofablendt contains fewer

transport abl e product acco ding to t resent
oxySETHRE TR GrIOB: A50A PROTET, 404 T lsSE FTERSEY e ?F%%F Gris Biekiraplg to prepare

olcﬁl}lr!:S @iﬁ%{f'ﬁ% ?%tuesglghebl@nd?e%dfugz FronT B0 af REQHRISAhEY BRh GOR cé’tﬁ@sts

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

calibration standard. Calibration standard solutions were prepared using the following

compounds: undecane, toluene, n-octanol and dodecene. External standard method was us’ed
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A preferred nmethod of separating the wax particles and
liquid of the transportable product according to the
w@r@s®sdesd nvention is illustrated in Figure 1.pPdhius2005/033783
met hod nelts the wax particles such that nolten wax
recovered hy |nJect|ng the transportabl e
for qqgn%ﬁm@pn and thecdefqchg HBHt 18t promafighiyid tvgrratese 8- lvp it apd for
o1eﬁnwt oa?%w lﬂlé’a%% "re%ﬁ% AT Msﬁs@%ﬂ%&ﬁ%eu%ﬁ&mgﬁs E
vessel contal ning nolten wax. Wen .
i m amtlequoeof tha fisgd @mhplb Ivezs mjecied bntios: sehd e aheamatpgraphic

COIUITié‘Jta Eg{nget%?ps gg réft:r?%lraga gf E}é’ll{lg 61&?61‘%81&&1 cargon (Iillox1de as the mobile

phaseh yiGhe Qﬁﬁrcgﬁiﬁ%@@@élﬁaclkb& Witd % %ﬂ'@lrfa@@ greh BidiBa partieRYAThE Second
for al cohol and water he nmolten wax in the

colunum@hnquhlglmsmfaap mead silicagattisigsdoaded mathgiileat iens.t han or

p 9 %VHgChfljrpge‘{alrl]r‘? elst“ller% OG%I t$ b gét tlﬁér'lcglrf;f\sé@e?éxF ?l%%ﬁteg 6t &ﬁ%ontents through

the cHiBiaté@taphicl siygtem tamwb ddﬁ@mtapmalfamdrd flqwi rdodbaaatblates (nomlal and
recovered. At |east a portion of the Iteﬂ%vvax ca

branchedhgiranss e AT A Hrqueh pothecalinng t9rthe deteert Nﬂlg‘e the

oleﬁns Eo tr{ﬂ Rl BRek ﬁgilepma ecpg 6 bRd thERSorH ARQTahd %gyééngfé‘s dre retained
&5 be “condense converted or upgraded I nto

on thé slncashﬂdmﬁa Imtninenqommnhmﬂnds arldoxygbaedésmeere sulieguantlyreduted from

1 porta oduct nc es ma er,. the er_nust
e s DR SR A YL o 1 BBk s
from A AL RIS YRR theaBeRGEL abl e product by putting a
screen over the water takeoff |leg of a conventional -
dehﬁamy igyizationdetsator FEHY) ovas waed fos araniifisatigyp| Galibration was based
on th% ? fhgr%{/oggflitg% ?smgga égﬁt éalﬁc%lsar‘@gétl&gt eg%nﬁtc‘esfaﬁg Qlefins,

relatifé @d.#@fdﬁrd%f&é}ﬁ% @ittériug whildnsintayn § @hovPhyass Bpefitatabsaturates,
I n addition, theapr ef erred nethod of separ at

t
aromgigps, wrgpnep%@daﬂ sjaggPHeded 1oRdersitynd b6 ietake Tlg%na{}ga was
w1th1§§% 4)1l Qlﬁcﬁrgorhﬁhgé&wl%O%oi fgpgérﬁovgﬁlel@@d when water is

esen e transporta uct.. When water is
p rH&eMghtr% @ksins eamaldo be ngleulatbd freni the bhanine nemibenansl the

' ed S t hat mains in a nolten state
a"eragﬁﬁl‘ﬁ Wﬁé ﬂ%t% OIY‘\)IZVAQ Falty liquid. Kt s

|rrportant to maintain at |east a portion of the water
as aliquid rather than boil the water, which can
cause Wit§Ole6as =I(Beuising M- YA yragedoteculanaight)/159.8.
Vaporized liquid, including some water vapor, is
recovered. At Ieast a portion of the water in the

| i@l pdreﬁia%‘leﬁtolrﬁedsﬁx%ﬂhéékfb@dg@trﬁﬂecﬁﬂﬁm/é@lﬁ direktl g by WOpm‘ilaie
recovered by a conventi onal qui d- Iqu|d separato

methedf bp@éeawlfqnbewumwrbyar@érelaéw ugggtheg)rl %@vae%itmlg-bmhng
pointh ﬁ%éc%ea)in *ﬂ}edle%r; %ﬁéﬁhﬁm&%@%?ﬁ&% &Qﬁ F‘;&msﬁg"s' on
-or upgr Into finis epro
A.G.Goossens, IEC Res. 1996, 35, p.985-988. ;
Preferably the olefins and other components are measured by the modified SFC
method as described above.
A GCMS analysis of the feedstocks determined that the saturates were almost
exclusively n-paraffins, and the oxygenates were predominantly primary alcohols, and the '

olefins were predominantly primary linear olefins (alpha olefins).
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Recovered wax can be used to produce diesel, jet fuel,

| ubricating base oils, blending conponents thereof,
wan@efsdsshed waxes and by known technol ogi es. PCT/US2005/033783

Recovered naphtha can be used to produce gasoli ne,

aromatics, or olefins, the |atter by naphtha cracking.

Recover ednet hanol , whic ltded to be purified, can

be used in copyenihe drt@éclam%laﬁaﬁkasﬁjs@uch as

Met hyl Tertiary Butyl Ether or as a solvent, reagent,

or fuel. Recovered nethanol can al so be used to

D CBmgel iR AARE 2B AT Ao N BT A L Rh G dehydration

and dé@?ﬂ%@l?ﬁmﬁﬂ bf ﬁfe%’d’!&ib Rphth8S Somi BMasiifsl 1 S RtGpettR:s RF GéUstrEdates are
fromfecovered wax, recovered naphtha, and recovered

showmbelparioTabledlnel | known to those of skill in the art.
Il1lustrative Enbodi nent According to a preferred
enbodi nent of the present invention, illustrated in
Figure 2, at a renote sitBEplelll (1) is separated in an

— Al r_Separation-Unit (100} toformoxygen{2—and—-cold
Extrudageien (3) The oxygen (2) Silign Alamipa |y 4 Alumina
Methodhehmamdattaieni ng st ream (4) | 8°6ngiopialumige e dbimirs extrudate
shown) and recycl ed syngas (nppowdeshnind with ir ef or mer
(200) to produce syngas (5). [ThEoshungas (5) |is reacted
Pattltl@Dehdity! ¥mhed Fi scher - Tropschobii t (300) ysgi.ovgsa
SKERPATen&#), 2k’ [0 _produce a | pggyd wax proguct (6)
Bﬁgur‘fac\é%’éy np&ase U) Ine va Q{q‘pnase (/) |%1900I ed
GEeure Rrade fors SEELRRGIafrt 07} sfT o1 ProduC s gFeT e
Magopgre Xelufjieeca/& (1Q0R% Angaisems), 1420 prnrhlrtogo P20
Total porq yrdvmecc(thr eact ed syngas Qé?ﬁhutanp prickdfiYe  and
I i ghter hydrocarbons. The butane and pr opane ar e
recovered and sold as sugh ot, shown). The unreacted
syngas is recycled to thg—ﬁﬁggher Tropsch unit (300)

and the r Qjéhgﬂﬁhoﬁ a&obe&dﬂMXﬁdﬁ@m)ver Siiea Acirdling
condensate (9) is treated in Condensate Treater
(500) by passage over al um na at condi tions including f
I iqui -
t ithout
 pr B IR RS e an R gfimde s o
addedagdsiog diyeid reonrtte rBatatalysl ¥9lumeatasids can aci d nunber of

| o et o BT e e & PR PRl ik atumina.
This %‘iﬂ?ﬁ Glas (&led B0 g§1%| afld 'ﬂérﬁﬁe@&ﬁﬁzs CBAsEPFe SPRFS Rl 6F°R with the

ceForrmtl n-unit ), wherein the’liquid wax
LHSY roHbct andey hi's At Id$ B |1 ﬂnlr o thhwtalcwﬂﬁfbf conbant was 09{76%03t all '

ds o
e St CStR HBiated SRS of 8F PPy S nd g0 some
crack W BRérvedBy Wi 1ight BRAhctaielddragtaPest w4l Bz%tdﬂatcsanwatwas
| east artlaIY %|d|f|e fall ;into the treate

25% EisndBn slath@ feedftp)ck} ArpkHSY af dns gad f*&%ﬂFearﬁrmLﬂatth% tpgal olefins
were loh’\?e Gf 841 g%;%g@b ﬁel@d‘?&%‘ﬁtac&%@ waf obtifed LEHPH and a LHSV of 3

conaens a
hr'! with total olefin content of 69%. GCMS data indicated that significant amount of 1-

olefin was converted to internal or branched olefins. The total olefins at 480°F was 69%
initially but was 55% near the end of the test (~960 hours on stream). Significant amount of
carbon was observed on the catalyst after unloading the catalyst. The catalyst apparently

fouled.
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15

wax particles is renoved and shipped to a devel oped
site. The transportabl e product (12) has a passing
WG @biosdesdy rati ng when neasured at 20C for 5 weekBS2005/033783
Heated nitrogen is renoved fromthe top of the vessel
(not shown) and vented or sent to flare.
Alternatively, the acidic water (8) may be treated in
a water treatnment unit (7880 formtreated water
(13) that has a pH of greater than 6.5, The treated
whDehydrd8ipni $ sent [t o t he | Bxpmind methmdmat | p6OJVS Data
( PODAI catalyseice of tlhe treated condensate (| 11). WX
articl es ar efehriEd ISVES Bromatk#2Do)Glefia N Al olefifs/
opped i nto|bthe trqgtled pat er (13) to formrgtal olefins

Y

d

t IR rAIabl 3 prouLCI (14 58 tTed ;ﬂ' wate 9@%0 Wax
2\(%‘?0@}\1?1@ b\l ‘_B I f:lannl\cm :ntn7rl |l:|::'lr ;i ‘3louzx !L::I that
ate intende ﬁgaohp r'lnn Li 72|2nn Bx le 11 6%
Fi scher-Tropsch Acidic Distill ates From an econonic
S rt h o ;
AR ogid L BROFATET BRI SY 300 s i

showrbgbi/ hxas)ablasvlt Ise% ofthie dxygahh@s réthévedy\ie@orrosiofedtignods.
However, Fischer-Tropsch lig Er oducts frequentl

improyesh @Bd Hop g &siced o belew glefleqlrp fletggtionh dihg agility ] ¥ftfsnaphtha
was re-ﬁngect?b fﬂ%r %E’ |0§( gé %f@édn@értt%dqe o'i‘éHHB%E Sh@£8Y #le increase in

potentially poor corrosio
oleﬁnT:b&tE&t zaidctbhd«bcseaandl@cygdsate\mreemermved by dehydr ation
and decarboxylation in the foll owi ng experinents. ‘Two
acidic distillates prepared by the Fischer-Tropsch '

process were obtained. Therhdledt (Feedstock A) was
prepared by use of a iron catalyst. The second

(Feedst ock B)ehydration aphPeatrimxylation overaAiobag t
catal yst. The Fi scher-Tropsch process used to prepare
both feeds was operated in the slurry phase.

Pﬂ“ﬁ@ Ebtbvaesi @lld thelchyite ¢feecmooar1}>) WMy heltaasiin E'Eai@bh‘e 2 but
V to foll ow Feedstock A contains significant anpunt

with thg algmingfaiakysti rlsmPAFRTeS FamsASOCK kr 73A°E and LHR6 vajues from 1 hr"
to S hxs“ \géPe 6%%' y AR%Eéehe%m? E.ﬁ’%hr?d“a f RSk lbﬂ'ﬁgr RYWB 56 IndiLated

hi s i nvention Is prefera I't contalns
that thia cloeble bryd)soatcasatidnasasasignofieant Gedwdted al]ihemﬂeﬁxmuﬂltens) At a

LHSVyfioyhnn 4edqposs dettiiasccnebioR v s pyGIere 8 the majority
of the ©RIFRL Rve@@ﬁ%.’a{@tlﬁleﬁ%lgﬁﬁs. U ek @R 2668 RbES With no indication of

fouling.
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A nodified version of ASTM D6550 (Standard Test Met hod
for the Determ nation of the AQefin Content of
wW@&2®6/086686 by Supercriti cal
was used to determine the group types in the

feedst ocks and products.

Fl ui d Chr omat ogr aph@T/AUSIHBEY33783

The nodi fied nethod is to

guantify the total _anount 3@?"’ ¥at urates, aromatics,
nmates[ and of 5 by nt oracion
Zig:::qpﬁ dard. [Cali brdtleqﬂ t andard so?ll}itéllgﬁis vvercébprep)ared
usi ng the follomnng conmpounds: undecane, tdl ene
catalyst , ook anol—bpddodecene—Extlernal—st apdard S S PPN
Sample[@edlf%?mauahﬁsﬁs( Qxyganafey | BreminetrvsQlefing | Alphag Ca. Total
aronell cs phd oxydeWhtes i 9 0.1% wt | and f or| defins/ n&Hass | Acid
1.0% w. P ease fnefer to A$TM D6550| f or i ngtFetakn{ Yields, | No.
condi tions, A small aliquotf of the fuel sanpllefingas Wt%
Feed B: i nj ected onto a $@t5 of two |Qordomat ogeaphi ¢ |cEkIMS 0.86
Bl Con@fwﬁd I serifes, and trangported pspng |92%  [0.32
B2 SUPErggy 11 cai—ca '@gnl cufle 5735 Ehe R T e [[HIasE. K
CERBANY T D4 DY 9N To AT Aol i 0 I G
B4 area % ic parfi ;0}9 s loaded™ith s 7-Ys ?rr?j% T\Al]b'36
B5 swi ticHiOng Ml ves | ek e used |t2d-1di rect3t-Be dilf%%&p eng <0.5
B6 cl asis¥ of | Tonpon@rit s t hr ou@h.5% he chi®bmat odrédhi c| <0.5 | 048
B7 systiggpot o fthe detem or. | n|a7forward3i.pow rorse, 0.46 0.32
B8 sat urggees [(por mall ognd branchggd al kapgsgand [caeq 1 C|[ .38
By Al Kangy) PSS TMIgugh both[Gglamms Tos e UalerT o1 574 | 0.63
ETCRAM ST SR BT DDA o7 TN 53 U 5 T
Bl1 Qan tké;;o:il 2a col Enln Ar 0 ;Z g-ﬁrm 3|]nnc arr83% 10.18 0.67 4]
B12  oxygeif® es| here saibquent l|¥ldl ut ed| 33:6m t Het%i | i ¢8:51 | 0.06
B13 col U8B0t o fthe def @& or in a2b6dck flu3h8nodg.308 nal DO 0.18
B14 the |[odsefins3 were|lback flushed.sfrom f3®6sil Ver1oh oafdeds
B15 col uggot 0 the defegior. A fhgme 1onjzail on [dgbect Or< .5
B16 U—I L.)ﬁg\bas uz§ed o5 ¢ uant rTiGatgon. Jforat i7<35|51/P Was =5
BT oo T S aroR ‘32\,:51'2212;”2; 8 ot i s o b020c '
PrOdUCtCn 1089 arld r ef ef 8fce nat edi 22| S wh h3 cont ;7;8%2 (Qr]f\sn 0.39 .
Cl1 mass ®0of |tbtal s$8tlurates, |d/dmatics3l.Bxygen@es arfd0.5
C2 ol efi 739 as| Torre¢Odd for deddiSty. Th¥o.total{ 786 al ] 033 [0.12

10

anal yses was wi.thin 3% of 100% and nornalized to 100%

f Dhese QRMROLIRNE Mat if EposEibREND eliemdhaed iil[‘ﬁle(‘oﬁgg@ia‘@é@ fRfin the sample
cal cul ated fromthe brom ne number

and comeie a0 akefinshiAtByeh ee/senate ranqvel leuels. asigw fiaant aortianopf the

) a]pha %Iﬁé%{lg }ngge%ggﬂoqﬁltegﬁ)al)o %S, rbgllg %1{@&6%%% ﬁlécreats thelrvvarluegaes a

distillam® et ot adisiikatg fiiel Blmeebﬂnpomt.appr opri at e- nmet hods,

it can al so be estimted by
g}’rggpqt}ﬁcg\ﬁ/&s fﬁe@gqggif{qrrh@peratlon ataLHSV of 5 hr

correla

and t he

tions

SI ngg

aver age.

t he
0°F.

but,

API
Detailed

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

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

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

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

approximately matched the decrease in oxygenate content.
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poi nt as described in "Prediction of Ml ecular Wi ght

of Petrol eum Fracti ons”
W@2006/036@8b- 988. Preferably the ol efi ns and ot heeT/US2005/033783

A G

Goossens,

| EC Res.

1996,
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d above.
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0.5
10
30 .
50
70
90
95
99.5

1\% D7 SR
Distillation by wt%, °F

5
TIUUI CU |

86
237
301
373
417
484
517
639

aur© 1v

102
214
303
356
417
485
518
622

76
243
339
415
495
569
596
662

91
247
338
414
486
572
599
666

Metals by ICP, ppm

Fe

44.960

0.980

2.020

<0.610

Zn

2.610

< (0.380

< 0.360

<0.350

Metal elements below ICP limit of detection in all samples:

Al, B, Ba, Ca, Cr, Cu, K, Mg, Mo, Na, Ni, P, Pb, S, Si, Sn, Ti, V.
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The detail ed analysis of the product (D) fromthe test

at a LHSV of 3 hr 1 and 680F is shown below in Table
wWR006B3sHf t he oxygen was renoved, the corrosPONUS2005/033783

rating was inproved, and iron was reduced to bel ow the

| evel of detection. The aci ditg/ of the naphtha was

reduced by 25% The oxy were converted to

ol efins as shown bA&sB@th%"f@ﬁ eda[bs(" efin content and
the decrease in oxygenate cont Exanpl e 4

Dehydr ation and Decar boxyl ati on over Al um na The

ed c | d condensat e (Feedstock B) was al so
Piagt Belae! PRYERATNG '3mob ST SHEPRF iR Acament can be
remov@@B?h&'@trptlo-ﬁe\m%s%HHﬁ@X Zeb i (HRRErci 2 13 R QMvedhiin ENBYCience,

values from1l hr 1 to hr 1 were explored. At high

TYpe k%ﬁek?ﬁM@zfeBam, é’aﬂgﬁmbﬁ MXH¥83T-1)aCMs dat a i ndi cat ed
( PR s IR Far B A TR Rup Hiiaf Pt Bl TASR0Y for e

adsorp’ﬁSﬂ Qfudied el i@ducedby processiigahe Gasondaysitt (EdiB)yvieomamina at a
ority of the olefins were primary |inear

LHSVcﬂféfhrns680ﬁa4 2y 3051 SFheSesbIoR dhtr AlsQuPEiAn sk dpd agi gpmber of
0.47 aRd O%&gbé@gg&g{&lﬁ §{:C'I'Qp(§go results.show that it is

nat e aI the oxygenates fromthe
s&wpdzss candlticmnfoetite adbepiioroweteefimhsnt piessurey noon yeyepeastere, and

o LHSYTRR b e Syt Bt et of e SRR Er POrufisptal TR by the SFC
metho@O€Re RPborfIRARPSEMER SV ds c»sadmt@d%uab&m&wugﬂu@ﬁﬁéaeis tRé
a distillate fuel blend conponent. Product

(O
appearpnespe{raadxyygeneiogsatent PHG 1 4t orzhighes\/The¢ bsakthrough mcmFat when
the 51eV<1=, fl%cln%c{ssgb%g an %Iaéllvzri ]r]rtla)l :{/rrg dl%l{l ?m; 4 gg)/o afednon tﬁg lff%dVI cfiugt

oxygeldtds TRPrédirt bft@arathenit @mwedm.ome/t%mg@ N\fiﬁemﬁmvﬁﬁhtlon
- The acidity of the final material was below 0.5 ng
< 0.1 pprypigrogem and aplcagtd mmBHORPO8r pet r ol eum crudes. The

OMYORRBILER é’é‘%[@?&x%@é’r%ﬁt&f’b 5\% rﬁﬁl'eﬂl%dé‘soﬁﬁé’cm Bt

i'ncrease I n ol efin“content approxi mately matc ed
calcindtives deinee aggospherexygenwbghiny ahe ttte li\ket ald 1a|oembn’(a$10mal ow

éﬁfésép@u&s 8 f (()jnes et%tt rgldflf\c“r}pt?q_x,ll pr% § caglaﬁlo §ﬁ usqqB ﬁ)r oxygenate
remov: %Wh&b@uﬁ@%@ rs@éH Gf‘c&ﬁblw @ﬁﬁ ALBRIrdiGHC € | evel S Of

oxygenhat es not renoved by the high tenperature
treatment can be renoved by adsorption using sodl,umX

zeolite (cormerm al 13XEsx|aglv?eérom EM Sci ence,

Preparation of Wax Particles

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

using the calibrated eye piece of the microscope. As a preferred embodiment, all particles
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Type 13X, 8-12 Mesh Beads, Part Nunber MX1583T-1). The
adsorption test was carried out in a up-flow fixed bed
wairiob/036bBe feed for the adsorption studi es wasP@T/OSM08033783
by processing the Co condensate (Feed B) over alum na

at a LHSV of 5 hr 1, 680F, and 50 psig. The feed for
that didnet appsar @theosﬁh%wapre%enﬁaﬁah%{&ahwmﬁsl@gv% ugingivegAgys. The

. 0 S R )
pric R 52435 S0 gl 7l 068 P80 SR 005
were vegyrpireaitalrie shaped HowenSy apfrofinGitdly 1% of thtpartixleg émthiee to 8 mesh

. content_of the treate roducts s .moni t or ed the .

sze (SRR HATTTIEES HEw I FOR: SRBETEP AR ORE Lt axis was

greateb ffah 3. DIRAKL BeQuah el Lnglpasedthil ARMRRRIANE ehdcrédied 6 to 8
oxygenat e content of 0.1% or higher. The breakthrough

mesh gige tange thahwergrompoed of tapdfuspsldagiipdes: M prefestadispehodpent, the
. unt,. ,of . 14 % .0 .f .
pri QR el 30t U5 e AL RLABS o go g
remaiih ¥ et b6 ey sphetitdlon sani-iphatitadin stap), vthqpe theniatis ofjthe major to
and total acid nunmber of 0.09. The adsorbent coul d be

minorggemeriasdbmy kbonrsraastsizsds thedk P apsh pariclititdtinom,;

C ) . ; 0

© B0 AP O el O i HIP RS § o SR oal T Shtdph et was
done dguovids exgieeintentul samisles for usninpicerasses theampadtsd pbeiclesegt on
- faor, oxygenate.re al . They can be used ,as,such,, or
transpFFhiF ARG 4P iy o e PESHAPTEd o8 BP U= b hegissessment
bf,the\ﬁéeeeﬁi@%é bW S pificle®fat pAAS tRbAACE %i%n RREN bigé B SondMer@lal

“pumpabi lity" after storage for 5 weeks, a series of
samples.f f erent Fi scher-Tropsch wax particles were prepared

by _dr [ unt r eat ed I+en Fischer-Trop:

tﬁp@ﬁﬁ%@_g?&eél g’e tﬁ‘iﬁlsgggf)référﬁpsﬁg v?a}%ea?%\%&o‘%gﬁl?& d egnl' nt o

three size ranges; 6-8 nesh (3.4 nmto 2.4 nm, 24 to

40 mesh (0.7 mmto 0.4 . and smaller than 40 nesh

(< 0.4 nmm) using stainl edabl§tdEl s screens conforning:

to ASTMEL | pRiiRfildslof ¥hiufied Fikehd:sUb&nIWaL t he
particles were properly forned and of the proper -
specified size and shape, the different size ranges
wer e exani neg—under—a—r-croscope: "'.v parti-e| e size
was neasur ed T9BEMY t h j I of the .
i cr oscope.| A% Gragtvf err ed enhodi 0,3 al |
par ti cl est hdfitrdgeh, ppm appear to be |dp¥eri cal | or

sem - spher i|dxtygarrvet’% enoved usi ng tiWedrers. [The
particl es iiDiktigatidf byD2B37ashy waende (0.7 mmto 0.4
mm and < 40 ge3R wignge (< 0.4 nm) [weresyery| spheri cal
i n shape. I-ﬁowﬁy)egq weRPTroxXimatety 1%gak /Fig particles

in the 6 t B ERN 325
70/ 90 wt% 926/ 1061
95/ 99 wt% 1124 /1221
99.5 wt% 1245
Example 7

Test procedure for Stability of Wax Particles in Liquids

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

wax particles in liquicis are preformed by the following method:
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size (3.4 mmto 2.4 nm range were flat disks where
the ratio of the nmajor to mnor axis was greater than
W@2006l085664 wer e al so a very snal | percentage of PCT/US2005/033783

particles in the screened 6 to 8 nesh size range that

were conposed of two fused particles. As a preferred

enbodi nent, the particles that did not appear to be

spheri %%re@nb%& mnoﬁﬁ’trkﬁfliqﬁﬁi wilkedfcﬁeéi enRMade d%bp(ef‘%tthﬁ P&scribed

remai ning particles were spherical or sém -spherica
amountofshapaticlehara § twny Ryreo viel oluthmedrﬁ]omr Fiskerficrentifig 2 5mm OD x

95 i Rpiaht Rawlol Vo -3 GHE FRTeRaroLR Harordy Sl shafeghe via
5  in any'Rhy #RAPRAY chie R tRRANTIRCIRui @ thr&@IH and RARINAGEE WAR Spitteae
to provi de experinental sanples for use in determnin

t Re i mjaetviabtopainingthe trgnspertable prasusipyas dened forr oyaels at a
[ ot be done in
pnxc?%%ﬁés éégﬁen?ﬁ égpﬁyﬁ&gg%gﬁggggqb?ﬁﬁgggpart|cles t hat
pass t [RatiugthecstaiiNtgrof mheshixsinz &y iinvecitngbe ¢iah hnd abgehesg whether
Properties of the untreated Fischer-Tropsch wax are
thep%ﬁ@ﬁmmpﬂtqﬁ@ﬁ@ﬂwmﬂ>tWaWP VI1 Properties of Untreated
10 Fi scher-Tropsch Wax Exanple 7 Test procedure for
Stability of Wax Particles in Liquids Stability Test:
FOPregeniticd? Irefsrsdb r@r&ermshe afitic somditiens, oftt@gsm)rbwuhm the ranges as

b|||t i ons_of cles s are
st s Byt iy ed AP GM g et ouns oo Bah i farbSiced and
can raige Wetweeh 1biafd BOVVAR tiROS@ErivEfts dBscelbed 8EQ FSD% istuged WRich
prescri bed anount of the particles in an 8 dram Pyrex

represgingg 2 typical HaximubeAICPRiFpsionsdhe ﬁﬁmneir%w(ezfsr thseaprnay campe '4
15 varlecl? %élg%QC %e n%r%&rfﬂgd Q%nag‘:'e%ﬁ{lﬁ a. ¥@§ th‘ie;fgﬁ@al rﬂ%ﬁérgturesydunng

fous! I'n a
(mempagagaﬁntlon of the liquid through and around the wax
spheres. 2. e vial contalnlng t ran

| e
pr%aa@etomga@wrlé abigiedsvhga élp&paéklgss P@%f\%lt@g% seconds fo the
botto@f“ Bﬁ\gfléﬂ e aégg?agﬁetﬂyﬁcl%é dFBp 1@ bbROmWAS RS thARYiOE light taps

I ng t ity of the mxture by inverting
whert the lighatapaiae geheretedibygireppenge inveeted aral froeshel glappft3om.
~ the bottomof the vial. "Prescribed" refers to
representative of the conditions of transport within

the ranges as set forth hgprivii The prescri bed anount
of particles is the amunt that will be transported "

20

RatiggniNumber aPyefepertoree nDeeriptivng0% |1 n the exoerl ment s

Pass dektri bed [ Mot 50% i §Alisbelpatticlehidrop or move within 5 seconds to the

preferred bottom as free-flowing individual particles.
Pass 2 Verymore | 90% or more of the particles drop to the bottom within 5
preferred seconds as free-flowing particles after 1 tap. '
Pass 3 More 90% or more of the particles drop within 5 seconds to
preferred the bottom as a partially dispersed clump containing at
least 10 particles.
Pass 4 Preferred 90% or more of the particles drop to the bottom within 5

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

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

Fail 6 Less than 90% of the particles drop to the bottom after 5
' taps or drops to the bottom as a single mass.
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represents a typical maxi mum concentration. The
tenperature for the experinent can be varied, but 20C
WO 20061086684 escri bed tenperature as it reflects PEOEUS2005/033783
typi cal tenperatures during ocean voyages.
Satisfactory stability is obtained when the particles
dropped within 3 seconds to the bottom or when the
nﬁbroé ?tnyesﬁ ﬁ?espﬁﬁ'étrétﬁl (ﬁsthéjfn‘?&nflcﬁlﬁﬁaelb&ttﬁé’mawot e k@8 8f the
an five I taps where the t taps are
averammmcaesad 7b3Fod tangqmwag; nahe:lesnlaegdrgbhsv wwselﬁ skonldbbesaghbut the
cm Taple VI ar t ratio
ratio s HaMelst BF HaIVeTTE bR 7Pt R Baeis bbb g ess of 7.
the average particles is 7. For |larger wax particles,
| arger gl ass vessels should be used, but the ratio of
the di anmeter of the vessBkamplefhe size of the particle

of 6- 5 nesaomay el ooP AL R Al g AR Rl oY

grans of the | ow acid condensate (product of Exanple
5% was added to three granms of wax Eartlcles in

hgergsahs plihgdow acid ﬁorgieaﬁaéﬁ{myﬁh@k oy EXAmpleRd was aild%tg three
grams Jgﬁ%x%akt‘?é‘f@sqnttﬂe § 10 thedil « da%gglrf g iﬁ%x Vﬁ? Phi ¢fA1 was then

e vial was turne own and after a
allowd:d @hstanday 207@&tr Sofeckbe Ap Machhqimrﬁlt]nejwdbwm Hui'red\upallde déive and
rating was 2, The |iquid napht ha g
afer g, MERLAT PREHRCH T SHE SBRPYSv Bha e SHRANES of THELaHgpaphiha
was oHlyssﬁ?hterglohﬁ* Phisnadics b @maﬁgm%umtlfaatd@é%olv@@ﬁmo the

si ze Fischer-Tropsch wax/ condensate
condensain sﬂys tlalmb@stlpatasdhma i B reshesizi Iisqhghp sapiseh wek/capdensate

st.ored a Th [ ans. b o
transpﬁpalilﬁ oo §Wﬂlélg dergala é)rlil{r}pgﬁlgt%?rr artlleasF 5 e ?l&b?gtro{’e% elt %O C The
transpdfthl§le pkddudesial aedtl Sgenndistiginigdtst @efdﬂ@gurﬁﬁlmg&ﬁeﬂft hhs mn

These results denpnstrate that a transgortablqy%{oduct

standing §orraliong Peraed pletipe-c Skase resuiieAemenstiatsthatiadramgpeytrbig prpduct
accorelfﬁn%tocﬁlg p&eﬁﬂ&i’&?@rx @gﬂa@}#pﬁ) Ftos WA tah%@?ltnp ft:d W 1ch 1sa

rovene arative
signifehntAdpiéveliesh Partl cles in Low Acid Condensat e Thr ee ,
grams of |ow acid condensate (product of Exanple 5)
was added to 3 granms of 24 to 40 nesh size FT wax.
particles in an 8 dram vigimpiand then the vial allowed
to stand at 20C for 5 weeks. whi ch point the vial
was turned upside doWemparitisé Esemplel i ght taps, the

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 partlcles in an 8 dram vial, and then the v1a1 allowed to stand at
20°C for 5 weeks. At which point the vial was turned upside down and after 5 light taps, the
préduct would not slide down the vial. The rating was a fail — 6. The liquid naphtha between
the particles was now a white solid. Due to the small particle size, too much wax had
dissolved into the condensate over the 5 week period. It had gelled. This material could not
be easily pumped without heating. This example illustrates the importance of wax particle

size.
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product would not slide down the vial. The rating was
a fail - 6. The |iquid naphtha between the particles
wowmensssa white solid. Due to the snmall partiBdBUSI088033783

too much wax had di ssolved into the condensate over
the 5 week period. It had gelled. This material could
not be easily punped wi tB8IRIREYting. This exanpl e
|IIustratesthe|rrpo article - '
si ze. Exanpl e 10 Conpgroa ?5‘&‘9%3’?}%% Stability of < 40
Mesh Par tStebiby ofix 4dMestc PattiCles debhowtAeid @padengatans of
| ow aci d condensate (product of Exanple 5) was added
to 3 grans of the < 40 nmesh size FT wax particles in
ahfeetdr RS ¥F Riw aéi‘&‘ Qoddiéﬁé'btet dfb?od‘ﬁ'c%f E‘;la'nﬁ%@g) Was £ddB% 3lorams of
20C for 5 weeks. oint the vial was turned

the < 4p giedle sido Wl va%n@paatﬁttleerm@nl& <ghm viapand thereﬂprvoai @H@Wmm gland at

o sllde the v The ratln
20°C 3% Py a R RS L o o Rk ol g R aps he
produshwbeldsot sltle dowe the viaheTkdmtihg pas b Ifzﬁl e 65 iThe lighi@dnaphith between
wax had di ssolved into the condensate over the 5 week

the pasiagleonas 1ew padhilgspli@aDuan Be fmelpruiclecsiin HJOrfBFCIb\é‘aX had
dlssol??tf Hté( tHeCOR c?hx\qetobgl'{he ?%@etek g?nodl.- hft ﬁa@?l 5 Q“hls material could not

ustrates e i nportance wax par e sl ze.
be eadiygmped Withoanhaatiagi ThiskExanpleelBtmbes the ynpoitadedBo fiviemtparticle
Particles in Low Acid Condensate at 50C Three grans of
the | ow aci d condensate (product of Exanple 5) was
added to 3 grans of spherical wax particles in the 6
to 8 mesh range in an 8 dramvial. The vial was then
allowed to stand at 50C Bxample Wkeks. After cool | ng to
roomtenperature, the vial ur. ed upsi de down and
after 5 light taps, tomparatl\cli\%éf(g WOl d not slide down
t he vi 8tabilfthef 6a8 Megh Paticlas indlidw Acfil Condenidle 459°QI gher
tenperature, the Fischer-Tropsch wax particles had
conpletely dissolved into the naphtha to forma white
S t I
Gﬁh#]é% Lﬁrg-rﬂke gf {E%é&{] Id Sc%féé(’ég%%? @ro{flﬁct g?)ﬁg%uég)gt%:! R added to 3 grams
of spherlpairw;ixrpmtmiés avhe diton§ nexlc enmge weart & dzer aitall r'Ehae dalrwasthen

allowgsilpot stand, gsrﬁ E%pﬂ\gﬁgqs E)%t ppoo?m:é?fo rsgo?r*ljltelrrllpte ature t?le v1a|Y%vas turned

upside down and after 5 light taps, the product would not slide down the vial. The rating was

size.

a fail - 6. Due to the higher temperature, the Fischer-Tropsch wax particles had completely
dissolved into the naphtha to form a white solid. This material could not be easily pumped
without heating. This example illustrates the importance of avoiding excessive temperatures

during storage and shipment.

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

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

vial, thus demonstrating that this transportable product would remain pumpable. The rating
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Ten granms of nethanol was added to 10 grans of 6-8

nmesh size Fischer-Tropsch wax particles in an 8 dram
wo@b/03@sd al l owed to stand for 7 weeks at 2C00BLT/BE2005/033783

whi ch point in tine the vial was turned upside down,

and the transportabl e product i medi at el lid.do
was 1t flisfxmple Hustrfenis smparansg of Hl&tcompgl??‘?{ 83%3@&%3? as
sl ST O %, QU TS LAV, T s
transpoftabla@rdduquiéconpasad tiol transparteblechroduest heomayirising hyslsacarbiduetapus

. .tq . djssolve the wax particles th f ornse nor

iquick b no e R e B RS Gl log SR LRT DR even

when REOSHELIS sicO 19y 5N hy &l eRNANRCRe Barticledidkhould be < 25%
Met'hanol, water” and m xtures thereof should form

througlt ki) mesty, arefgably bl 1% throeighct4) meshn mareprefaieblp s k0% fhsough 8

size is ver l,]. r hese-,|ljqguids, the particle
meSh’saf”éeev%Blﬁfed‘yrﬁgar@’hé@/oi: RiGaE iﬂlt?g}ﬁ'esh, preferably <

10% t hrough 140 nesh, nore preferably < 10% t hrough 8

nmesh, and even nore preferably, < 10%through 7 nesh.

Exanpl e 13 Stability of Bsamnlesdh Particles in

Vet hano! sy oPb XIMES FGlLs 8NAgRaf)l WRERROLAN 1O

grans of S%t e%ovvere a% e toS'llO granms of 6-8 nesh size

Fi scher-Tropsch wax particles in an 8 dramvial, and

d for 7 weeks

[, d i [ 0C. At . vihich. poii
R g e S0 i bl Bl s

size H4CRAUETophd Rl ?&ﬁ!:l)ﬁs &l drs gawvikinend/alfwedttB¥tand for 7 weeks at
~ denonstrating that this transportable product would
20°Cr atrmihichmenmsdhe eial Wheturrzed; upgidadewn, anfirhe transpaphtede product

. illystrates the.inportance. of t L ‘

mmegay o % G RR pEREReShnd % GRTRRSR S Hoghrous

remaifipaiipable. I8 rdtBig WXl . PEHit bxdngsle daRtrixes thedmppaaricedf tiend
thus, nmay be preferable to hydrocarbonaceous |i quids

U . d

compgsition gEde digaid anddhe wanppEiFkesince Wit asthanghyatsemixpies sppaller

| Dt eV RR 8 rafl§ R @RSt b8 prdfBidbiSo BYadcAD liquid
wax ﬂ#@fﬁ?n%ﬁ%%tﬁaﬂ%rgpb%gﬁ%%gﬁ? Ibgspké pol nt OI gss Ct hg?]acg%sc.l qm_s
provifdthpd the rdnspoethblk iptoduof cai-b@ sMpphd Pea vésstlalssignedHodtaadle liquids

Met hanol The sanple from Exapple 1 pl aced in an
such 6?/‘@?1%5’%01% % gpset-R ,asgﬁamf [‘Fg%t%@%é&%é to room

tenperature. The net hanol was no | onger cl ear,

i ndicating that sone of the Fisher Tropsch wax had

di ssol ved into the heat eBxamplpdthol , and upon cooling;

t he wax had,pr.eci pi d . of . i hen the

vi al was tu‘ﬁ%@g%ﬁg%sé'gé& g\j\?ﬁ%llcgesdéﬁe#%d%%h%bg required

to dislodge the particles. The rating was 2. This

exanpl e denonstrates the inportance of

The sample from Example 11 was placed in an oven at 50°C fpf 1 day, and then
cé)oled to room temperature. The methanol waé no longer clear, indicating that some of the
Fisher Tropsch wax had dissolved into the heated methanol, and upon cooling, the wax had
precipitated out of solution. When the vial was turned upside down, a gentle tap was required
to dislodge the parﬁcles. The rating was 2. This example demonstrates the importance of .

maintaining the temperature of the transportable product so that a methanol/wax transportable

product is not heated above 50°C.
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mai ntai ning the tenperature of the transportable
product so that a nethanol/wax transportabl e product

w0 soonose6keat ed above 50C. Exanpl e 15 Stability pET/6SR05/033783
Mesh Particles in Heated Met hanol -Water M xture. The
sanpl e from Exanpl e 12 was olaced in an oven at 50C
for 1 day, and then cool omtenperature. In
cont 8% uh a@%ﬁqﬁ ti Mlﬁl Hfﬁm HaWGIL Ratdf VK HIE. WS
still en e vial was turned upside down
t he transportable product i mredi ately slid down the

Vi he n 1. This.,exanpl e trated that

o SHBP B AR E sty S O BT By o b it B
cooledl o tdagh fehpBRRRE! BPEMtRLQE E&bm}Me' 13, ’ﬂﬁ B RARPE atd ndixture was still

tenperature above 500C. Exa e 16 act of Wax ) .
clear,pad wh@n ¢hesyjiglevasriusted Hpsife 90\m1 ﬂ@dr?@é te nrgstuqiimemgiately slid

seri of 0 .

dow 5] B by P B P ST P BN AN e
may 8 prefeaed b%r&hethﬁlﬁ)l I the anmspoftatilé prddlictweit] heaaxpbsddes aitemperature

an 8 dramvial. The vial allowed to stand at 200C for
abovesSQikeks and then evaluated in the stability test as

described in Exanple 7. Table I X These results

denonstrate that stable m xtures of wax in condensate

can be prepared provi dedExangtle ihhe anmount of fine

part cIe ssi v experiTent. i s
P poriai of Py aeteie Stre s sur et Copa SR Vg Ml
wax wth a nmesh size of 30-48 was added to a 6-7 nesh
wax and the m xture was stable at 200C for 5 weeks.
Addparice phranspagaiapeaduets wesupigpaied thet rantgingd %@Rﬁaws of low
.. st abl [.e. [
wio GBS TSGR SARERIC YA itot NS Ol e 817 am
vial. trhe viail allovied toamnldat 26tk isshwells aisd thes svdllaed orthe quahility test as
w. %nmaterial smaller than 8 nesh (1.2 M),
mﬂmﬁ*éﬂbﬁé%ﬁvﬁless than or equal to 10 wt % nateri al
snal ler than 7 mesh (2.8 nm).Exanple 17 |npact of
Liquid Mol ecul ar Weight on Transportabl e Product
Stability Two lubricant bbsde BX|s derived from
Fi scher-Tropsch wax were prepared. These | ubricant
base oils are isoparaffinic with very | ow heteroatom

cont eMyaxiPRBglelSifsS are Show) RRin@fter S weeks at 20°C

6-7 mesh (2.8 to 3.4 mm) |2
7-8 mesh (2.4 to 2.8 mm) 4
8-14 mesh (1.4 to 2.4 mm) 6 failure

8.3 wt% 30-48 mesh in 6-7 mesh | 5

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

smaller than 7 mesh (2.8 mm).
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Tabl e X Properties of Fischer-Tropsch Depved Base G ls
Property Base Ol A Base G| B API Gavity, 40.3 40.1
woe@e03de8y at 40C 30.85 32.23 Viscosity at 100BCBUIBD5/033783
6.3620 VI 158 153 Mol ecul ar Wi ght 520 518 Pour Point,
C-12 -23 Sinulated D stillation, D 2887, W% by OF
0.5/ 5832/ 853.828 / 847 10 / 30 863 / 892 856 /
881 50 915 905 70 / 90 931 / 962 95/ 99.5
979 / 1006 972 / 988 Trans—pé’r—tﬂgl e products were
pr ephieadt abbigist Moigewhr Wegghtns Todnshortabile Broduttdiabibiyl
and 3 grans of wax particles prepared from Experi nent
6. These transportable products were evaluated in the
5 t ISINBiEAPh e R0 dbi§edStk @R Fidchdt- T&Pﬁch&t'aﬁw%%@a?éd These
2Q0C. Results are shown in Table Tabl e Xl
lubricmtdraspoils aib isopmeaffinie witBtvani low etdreatonypentoat. t Prepersics are shown
belowLubr| cant Base G| These results on 6-7 nmesh particles
are significantly poorer than those from Experinent 17
(rating of 2 versus a rating of 4 to 5) illustrating
the inportance of using |owiol ecul ar wei ght
hydr ocar bonaceous l'iquids Table Korm t he transportabl e

10 product . | FFidd af%gw%{rp%db@s@@#sa‘r wei ght

of a hydrocar onaceous IQUI < 600, nore
pref rapgdryy < 300, and even nore pr|dBase &l X |Based2ihB100
and| 200 Grivgnpl e 18 Stability of S$n@ld Mesh Mi.ze Wax
P_ar chgt};ﬁw@(t;hanol A sanpl e of (39 g0 40 [masiy si ze
Fi st - VdcosityPHAB0°CX partI Tl es werg gggpar €q 63620
VI 158 153
Molecular Weight 520 518
Pour Point, °C. . -12 -23
Simulated Distillation, D-2887, Wt% by °F
05/5 832/853 | 828/847
10/30 863/892 | 856/881
50 915 905
70 /90 938/967 | 931/962
95/99.5 979/1006 | 972 /988

Transportable products were prepared consisting of 3 grams of lubricant base oil and
3 grams of wax particles prepared from Experiment 6. These transportable producfé were
evaluated in the transportable product stability test at 5 weeks at 20°C. Results are shown in

15  Table XL

o , Table XI
Transportable Product Stability for Wax Particles in Lubricant Base Oil

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

20

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

Experiment 17 (rating of 2 versus a rating of 4 to 5) illustrating the importance of using low
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according to the procedure described in Exanple 6. One
gram of nethanol was added to 1 gramof 30 to 40 nesh

W@ kwe/0kde8Lher - Tr opsch wax particles in an 4 drBOT/VSZEN5/033783
and allowed to stand for 5 weeks at 20C. At which

point in time, the vi sturndu3|de an .
molequifs “eigh élpséﬁo@a@mé%ﬁ%?im%. %&@S&qrﬁaﬁ et ndccordingly
LR 1iLRNSBRIIR 600
P b L R 2] S0y o
prefenahlamm(ﬁ) d&drevmltmarteqsefetabty tgednf i0and|200smal | er nesh
size wax particles can be used in formng a
transportabl e products that is stable when nethanol is

used as the liquid conp@,@@h@@lgransportabl e products
conpri sin hydr ocar bonaceous liquid. Wile the

present gtﬁbﬂtﬁ’ ohSmald Mash SizgcWex Prdiglogiin Methapal ence to
speci fic enbodiments, this application is intended to
cover those various changes and substitutions that nmay
be\ sagife by30 tvosemesh drcFisehey-Tadpsth wiar phﬂnleleaMere/\pltebmmﬂ
departing fromthe _spirit and scope of the a

ded
accordingjtgrtheviEperdprs desgihgin £xample 6a erea%@la&ftf%ﬂ&h% gwaﬂ flded to 1
gram 8? SPHd &0 Bdsh Q% ?Qcﬁe? T%st\éﬁ LWak %)ar(?cfgs iflah UG vial, and allowed to
nprising > % al co and awngatrue
stand\ﬁapi)weqﬂ«sm 20t@ Af whfbh Poimp s amwhthn vimb el tlafdecmpsmwn and the
O 80 '

we % of . wax cle t he
nansrgigo o diet SutganEhPdl 8 T AR S R Rh st
transﬂo?faGI%rpr&J{féﬂwQufH BaindpundgBled mﬂltﬁﬁinglﬁ/asﬁi arhis bxambllef ein
he wax particles are sel ected fromthe group

demoostméq?Ssthatrﬁw@flcalnﬂy sheHerTneshsite ey paréelesesn hsatsed i) fogming a

trans;?%ﬁ% u&n%gseéﬂﬁtl g Y)\%uc e%rragétﬁe}n%%s L%Q&j V\ﬁglrggllqﬁﬁit %mred to

transptabieqréducty Eniprizaies hyirepswihacsius igdidnax .parti cl es.
4. The product of claim1, wherein the transportable
product has a passing stability rating when neasured

atwaf&e es%nt"‘@@ ton sﬂ_&% REQHE twiftf re%rﬁic@t&spéﬁ'ﬁﬁr ein

the transportable pro uct conpri ses to 80 weight %
embodfmenay thiaapplagen isGnteiideel tp rcowchosofvanbm ¢hangesweind sabstitutions

that I%%/:geldl}’l% | tgf fﬁgs gr(rh%gryv %Hpm e &7 WithSu éep ngsﬁ'om\{m: spirit and

scope of the appended claims.
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7. The product of claim1, wherein at |east a portion
of the liquid is derived froma Fischer-Tropsch
w@r@ems®s4 8. The product of claim1l, wherein ther/us2005/033783

al cohol is selected fromthe group consisting of

net hanol , et hanol, propanol, iso-propanol, butanol,
WHALIB GIMMEDIRAG i xtures thereof. 9. The product of

claim8, wherein the alcohol is nethanol. 10. The

product of claim8, wherein the liquid further
1. cAnpanspasablapreduct tompheinpr oduct of claim 10, wherein

the liquid is a, hgnogenous m xture al. I .
wdber I3 26 Rl SRl NGhe erupianG > SRAGH EN e alkahtlagdhaving 2
conpri §§s vagd? prRkeR b %1al TROWhalshessuldd M0 ankh
water. 13. The product of claim 12, wherein the

mb) hanaV t¢ 80 weighy ¥doffwamnpagtietes, Wawtsin Siprvarerariclpsy eomensise =75
14. Th%ep%gg#g ng Ciakgb}ergﬁﬁkfi he liquid further

conpri S€ ydr 6car bonaceou iquid'selected fromthe
group consisting of naphtha, heavy oil, distillate,
| ubricant base oil, and m xtures thereqf. 15. The

2. prhseaedugiofclamnh, Wheygin theivaxmagtiqles i seledied fem the group
Cc . . I . i .
CPIRLIBERCA AN ARLAFL ol RTLLIGHERUR GRS St
nagphtdmabinativhs theceafr es t hereof . 16. The product of
claim1, wherein the liquid conprises >95 wei ght %
al cohol . 17. The product of claim1l, wherein the

3. | TRHEpRIGONBICISRS] , 3ieraeite Max Pk a0 FiscA&-Trdp&h derived wax
product of claim1, wherein the liquid has a true

vapoiclepr essure of <9 psia when neasured at 20C. 19.
The product of claim1, wherein the wax particles are
smal l er than 50 mm 20. The product of claim 19,

4. WTHE piodutthe ol 1) aheteii 8% tRsHvabR pr@ducnRasghpasdingktabhity
particles larger than 0.1 mm 21. The product of claim
1 tingrydicaimeasiiad b0 balor P Wegks- conpri se >90 wei ght % of
wax particles larger than 2.8 mm 22. The product of
claiml1l, wherein the wax particles are in the form of

5. sfithepmdpctadriamhle mésreid thattradspkableguedivhadrsprises 30 to 80 weight
cx&% drical. extrudates, nultilobe extrudates, and -
m

VEsPaHEFSof |

6. The product of claim 1, wherein the liquid has a true vapor pressure of <9 psia when

measured at 20°C.

7. The product of claim 1, wherein at least a portion of the liquid is derived from a

Fischer-Tropsch process.

8. The product of élaim 1, wherein the alcohol is selected from the group consisting of

methanol, ethanol, propanol, iso-propanol, butanol, t-butanol, and mixtures thereof.
9. The product of claim 8, wherein the alcohol is methanol.

10. The product of claim 8, wherein the liquid further comprises water.
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23. A nethod of transporting wax conprising: a)
form ng wax particles conprising >75 wei ght % of wax
w@2006i08d6es | arger than 0. 1mm from a paraf fi ni CPEEKS2003/033783
addi ng the wax particles to a liquid conprising > 50
0
1. Rl PR eSSl ot BB et
psportabl e product conprising 90 to 20 weight %
quuid and 10 to 80 wei ght % wax particles; c)
transporting the transportabl e product; and d)

12, SRRBBR R B R SRl o ey ¥ el nc <
depi tb4 @Fleg Fi scher- Tropsch process. 25. The

met hod of claim 23, wherein the m xture has a passi ng
stability rating when neasured at 20C for 5 weeks.

13. T%e odngtdot%flalﬁll laﬁl @Jﬁlt%m %%e%zﬂ]ﬁt ﬂ eh@&f‘ﬁ&‘ﬂr tIﬁPt'h&nDlﬁ;;ﬂtheSlS

prodact conpri ses vvax artlc

Tbﬂ)clmt hod of claim 23, wherein at Ieast a portion of
the liquid is derived froma Fischer-Tropsch process.
28. The nethod of claim 23, wherein the liquid further

14. CQ‘HP Pfo?l‘ﬁf?t Nl 1, %ﬁrereﬂ‘ﬁleqﬁhnpﬂrtﬁér &hﬁirﬁb@@hyd’i@@ir%ﬂhceous

urd conprises >90 wei ght % al cohol and < 10
vvlaqgkitse%mmm thg @rouphensetitgef maphtbh.dieavoil, distétagd, hubricant
e al.coh ha ol .31. The nethod of claim 23,

e a‘?‘ﬁ@l’ft}‘r&ﬁ rther conprises a

hydr ocar bonaceous |iquid selected fromthe group
consi sting of naphtha, heavy oil, distillate,

15. | dbe prodnet A glpemd, Mhemthmllﬂv@r@gh@mmes %;zapmir?eselected from

DR st Bl e s LaEPBAS s8R oo

t lmed hmixquidesl theesyr | ses >95 wei ght % net hanol . 34. The
nmet hod of claim 33, wherein the nmethanol is derived
froma nethanol synthesis process. 35. The nethod of .

16, Slrf Poder OMORARIIT WhERin i BRI doflpPRe 255 Wi %6 alcbidl
17. The product of claim 1, wherein the liquid comprises =95 weight % methanol.

18.  The product of claim i, wherein the liquid has a true vapor pressure of <9 psia when

measured at 20°C.
19.  The product of claim 1, wherein the wax particles are smaller than 50 mm.

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

particles larger than 0.1 mm.

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

particles larger than 2.8 mm.
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22.

23.

24,

25.

26.

27.

28.

29.

30.

36. The nethod of claim 23, wherein the wax particles
conprise >90 wei ght % of wax particles larger than 0.1

womeB¥68dThe net hod of claim 36, wherein the WaXI/US2005/033783

particles conprise >90 wei ght % of wax particles

| arger than mm_ 38. The nmet hod of cl aim 23

f hpe H’(é\d“%‘cﬂfﬁ}ql@ In DRSNS WA RGTHNES AT HHEP &Pae spheres, semi-

Lt FErfad i ef, and

PARS, IR k) RRRRA S fnieatEnfadatd miltfo iRt an

t maxtepoithaddfe product at a tenperature of <50C. 40.

The nmethod of claim 23, further conprising varying the

tenperature by < 20C. 4 1. The method of claim 23,

fWﬁq&%d 6P shSiHinG wWakl bhipgistnige tenperature by < 10C.

The nmethod of claim 23, wherein the wax particles
aa)e f ofovedng W@npmpké ﬁomalstsmg/ 23S estighdth afevacpastclpplapger than
the grQup coollng inliquid, cooling in
gas, cggf?%g? 3?%%@’ af‘rudlng, spheroi di zi ng, and

coybi naddlﬂglﬁletmr;ﬁmﬁclélﬁo alhgid@inhystbigf > 60 aleigh? $6 alcohol and
wher ei n the wax particles are formed froma m xture of
nol t en m&g afHye ¥erarpresie @f vield- Trsia Vhenbaieasyfre ®i29°¢ g form a

sral | Sl pRRALk ShisispiER038ab el Dok Reni 0T Eo

wax part| I'es The cl al erein the
wax pamtu&t%ﬁwaxpmﬁebarated fromthe liquid by a-

t hod, conpri si ecting the transportabl e
P baycHapB e ashatl bl Lheroin the.
t gpNs pephAlhe tR WHUsdrtitiss #bmané ggmAr at ure of <65C when
i njected and wherein pressure and tenperature in the

vessel are nmaintai ned such that the nolten wax renmi ns

L S0 CRIRLS, Adhehife LRI S8l JoAISH nBAL L FRMG
I zed T1quid]

|HT¢maﬁmaéa$lng at | east a portlon of the water in the

liquid state fromthe nolten wax; and iv) recovering:

at least a portion of the nolten wax. 45. A nethod of

Mk &gth%dwefm%t@ﬁér@m%é ﬁre 20094 r%e %Mﬁg, Lﬁ’%%&n

conprising: a) performng a |sc
t meguoad A @02C forddeedksst r eam

The method of clalm 23 wherem the transportable product comprises 30 to 80 weight

% wax partlcles

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

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

The method of claim 2.8, wherein the liquid comprises =90 weight % alcohol and <

10 weight % water.

The method of claim 29, wherein the alcohol is methanol.
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31.

32.
33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

conprising a substantially paraffinic wax product; b)
isolating fromthe product streamthe substantially

w@asoafBiosd c wax; c) form ng wax particles conpPCHURZ05/033783

>75 wei ght % of wax particles larger than 0.1mm from

e BAROR OF 8T 5o e e LR A goP S gicabonaceous

i . .
d%@%ﬁ géleaaaifrgfh at%,@ gﬁ%’ptc?gﬁ?tﬁﬁﬂﬁfna 185 Heh Gy @iﬁ,ldﬁﬂ}a?e, RirRant

neasur e orm a transportabl e product
clbasp oilsamigmPiureptheohei ght % i quid and 10 to 80
wei ght % wax particles. 46. The nethod of claim 45,
wherein the m xture has a passing stability rating
WDENmeBRE W eRird D3 2V A&einQhe Bqyie @biprides. >TNReight Nodcatol.
cl ai m 45, wherein the transportabFe product conprises
30 to 80 weight % wax particles.48. The net hod of

U i LB, Sk 9P LA N Bty

of claim45, wherein at |least a portion of the liquid
is derived froma nethanol synthesis, process. 50. The
mebhBgthef of PlaimyasVherpatg metharol i derivedrinng g gpethanol synthesis
codpskses water. 51. The net hod of claimb50, wherein
the water is selected fromthe group consisting of
wat er by-product fromthe Fischer-Tropsch process,

ter fr cool ing water. fromthe Fischer-Tro h
oPc mewod 71 f3fn 28 thBSe ity WaY bardSles SR Malen AR 3P Memai m
45, wherein the wax particles are smaller than 50 nm
53. The method-of claim52, wherein the wax particles
cbipmethed sHolapme 2gHvhagiaithewax particlcs perspriser g0 weighh Yoofiwax

B@gﬁlagi %@%‘?tﬂﬁtohplqlrr?f claim52, wherein the wax

conmprisée >90 wei ght % of wax particles
| arger than 2.8 mm 55. A nethod of converting a

hydrocar bonaceoys asset at a renote site into product
¢ T mihed abr e Vi tver BREAles PREPHTST =2 HFkEhs Popf Wax

i Mclgsallapég; ghahiod shed products, the process

conprising: a) converting the hydrocarbonaceous asset -
i nto syngas; . _ ,
The method of claim 23, further comprising maintaining the transportable product at a

temperature of <65°C.

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

temperature of <50°C.

The method of claim I23,' further comprising varying the temperature by < 20°C.

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

The method of claim 23, wherein the wax particles are formed from molten wax byr a

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

casting, molding, extruding, spheroidizing, and combinations thereof.
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43.

44.

45.

46.

47.

b) converting at |east a portion of the syngas into a
product stream conprising a paraffinic wax by a

wWo-2@clsde8d r opsch process; c¢) formng the wax | PCDUSZENS/033783

particles conpri sing >75 wei ght % of wax particles

larger than O ding the wax particles to a
Jbﬁmath@sr%.clagpﬁé 3 nehindas yak YR § piile Sreoorined froa xtore of
t ﬁﬂﬁérpg'rak 3941 Smbif 9&1%@98 1S 51'e§ 'vﬂﬁr&ﬁ) tﬂeosn?aq)l é@ﬁﬂ%htx phticles are

[T quid to 80 wel % of wax particles;
nanaiiewﬂmnrtgefdrmedmamsxamd@bl e product at a tenper ature
of <65C, g) transporting the transportable product to
t he devel oped site; h) unloading the transportable

PTREMEthodlof than 98V RhaRRANS Wag phrtickS RAT Rphragdtfitn WaXiquid by a
particles fromthe Ii quid; and j) converting at |east

amgthodicempofinghe wax particles into sal able finished

pr odu C} ﬁxe)ecIng {I{Eet{‘el?lggorf)afb C;%rghlgclft ?r?ﬁ n{olf{eh Q\%{ n a vessel

conpr i nve e syngas I nt
met hanol bywaeﬂ&’ﬁ*i tha n@hspsytnltlb @sddBICPIs @ceﬁnp@mﬂumsufr@TﬁeNhen
nmet hanol to, provide at |l east a portion of the liquid

in the tran$ifsidalevisrannessurs ?nd W ALY 4]y ﬂ%ﬁ’fveé?eé?'iﬁ
56, wherei nmtaﬂl?mhédjéﬁ'cﬂ tﬂa't' fﬁer}ﬁ&téh%{ ﬂeﬁﬁﬁls"i@ta%olteﬁ%tate and the

The nmethod of claimb wherein the water 1s derived
fromthe Fi wahers-aﬂaapmam glyooedsuid@ate A et hod for

transportin atrans | e. product |nclud|ng at
| east O)L %F%ﬁfe“r“&ﬁ% Zfa?]@u!iﬁd at | east ‘one second. -
devel opigd Sidp@raGiQEBf leddt AGorteon JTRES WY iR th @E liguidayAt aBhlkhe
site the transportabl e product, which is produced at

one or a plmeler wpxghdrenot e sites by a method
co_nprlg,gng rec?wen?xr ge% rt?&%ftﬁ%ﬁl%ltgg Lising >75

wei ght % of wax pa ar ger nmfroma
paraffinic wax; and ii) addi ng the wax particles to a

liquid coppri.si ng > 50 vvefg % al cohol . and havi ng
t paeethehol mplriag a firasportable Fisehers Tropsihedsrived Bipdast %fnpnsmg

20C,
5 mf%ﬁ{oﬁ&@gﬁqﬁlﬁﬂﬁg nd&ﬁs@f? Eﬁtﬂés%% $¥%ﬁ@é@€\ao%h&%tx%91nt 0

part i cdomgyrisangch smjastamﬂlédkymamiﬁnhevaanétpm,rt abl e product .

b) isolating from the product stream the substantially parafﬁnlc wax;

c) forming wax partlcles comprising =75 weight% of wax particles larger than
0.1 mm from the substantially paraffinic wax; and

d) adding the Wax particles to a liquid comprising > 50 weight% alcohol and
having a true vapor pressure of <14.7 psia when measured at 20°C, to form a
transportable product comprising 90 to 20 weight % liquid and 10 to 80

welght % wax particles.

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

measured at 20°C for 5 weeks.

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

% wax particles.
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48.

49.

50.

51.

52.

53.

54.

55.

60. The nethod of claim59, further conprising the
step of separating the wax particles fromthe Iiquid.

W® 2(6/03ds64 met hod of claim 60, further conprisiPQI/UR®05/033783
step of converting at |least a portion of the wax into

sal abl e finished products, ) C g .
The method of claim 45, wherein at least a portion of the liquid is derived from a

Fisbher-Tropsch process.

The method of claim 45, wherein at least a portion of the liquid is derived from a

methanol synthesis process.

The method of claim 45, wherein the liquid further comprises water.

The method of claim 50, wherein the water is selected from the group consisting of

water by-product from the Fischer-Tropsch process, water from cooling water from

the Fischer-Tropsch process, and mixtures thereof.

The method of claim 45, wherein the wax particles are smaller than 50 mm.

The method of claim 52, wherein the wax particles comprise =90 weight % of wax

particles larger than 0.1 mm.

The method of claim 52, wherein the wax particles comprise =90 weight % of wax

particles larger than 2.8 mm.

A method of converting a hydrocarbonaceous asset at a remote site into products that

are delivered to a developed site for conversion into salable finished products, the

process comprising:

a)

b)

g)
h)

converting the hydrocarbonaceous asset into syngas;

converting at least a portion of the syngas into a product stream gomprising a
parafﬁni.c wax by a Fischer-Tropsch process;

forming the wax into wax particles comprising =75 weight% of wax particles
larger than 0.1 mm;

adding the wax particles to a liquid comprising > 50 weight % alcohol to form
a transportable product comprising 90 to 20 weight % liquid and 10 to 80
weight% of wax particles;

maintaining the transportable product at a temperature of <65°C;

transporting the transportable product to the developed site;

unloading the transportable product at the developed site;
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56.

57.

58.

59.

60.

61.

WO 2006/036684 PCT/US2005/033783

1) | separating the wax particles from the liquid; and

1) converting at least a portion of the wax particles into salable finished products.
The method of claim 55, further comprising converting a portion of the syngas into
methanol by a methanol synthesis process and using the methanol to provide at least a

portion of the liquid in the transportable product.
The method of claim 56, wherein the liquid further comprises water.

The method of claim 57, wherein the water is derived from the Fischer-Tropsch

process.

A method for tranéport_ing a transportable product including at least one first remote
site and at léast one second developed site comprising: | _- ;
a) ‘rcceiving at a developed site the transportable product, which is pré&uged at
one or a pluraiity 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 wéx particles to a liquid comprising > 50 weight % alcohol
and having a true vapor pressure of <14.7 psia when measured at
20°C, to form a transportable product comprising 90 to 20 v‘v.eight %
liquid and 10 to 80 weight % wax particles; and

- b) unloading the transportable product.

The method of claim 59, further comprising the step of separating the wax particles

from the liquid.

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

the wax into salable finished products.
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