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solid wax particle suitable for transport in a |arge
transport vessel, a process for transporting

granul ar solid AR SELID éwd\xap/héifl%cﬁ of maki ng
base oil fromtransported solid wax particles. 10
BACKGROUND OF THE | NVENTI ON Hi ghl araffinic wax is
made by a nunber of E Erl T rocesses. It

may be further upgraded into other desirable

hydr ocar bon products, such as fuels, lubricants, and
cB&hesdahit in%nmxramgs tald rmgnmsltlpnmﬁa grsnidapsolig wax particle

15 januf act ur e, there are, wax radln a .
oAb g TaRgaort A ¢ farge lionsedrt VeRseh BB RtioR Abgperiing
eél‘a?ﬁ.llaﬁfg;oh@fl\la&?fdﬁﬁﬁes lahdizsmefHoanoféesiin @ Baseoipfroshiteansported
wax at one |ocation and ship the wax to a di stant

| eriigt Wax PRBICISBur t her upgrading. The problemis that
the wax is difficult to handle, especially in |large
gquantities. 20 O hers have shi pped wax b&prreltl ng it
and transporti ngBACKGRQUND OEd HnIMYENSKIMcti ng a

hi gh boiling cut of the wax and making hard solid
pellets, making solid wax pellets and suspendi ng

t Highly parefinds why ¢ oade bya hemberds, differdnt fefinimgngocasses. I

| Si f th N ter., f th
cHey s P aTgUer it T AparabiS BV eaoR Riedde eHeh as
Apild, G@ricaRtsl 8hQ 2RBRkald. IA§Wa§@mg%fﬁnﬁj e@lﬁf)méﬁt %(kﬁeﬁenswe to

In sonme situations, the shipping of. granular sol

awny&a%r@f and there g wax Hegwwlﬂ@’wdﬁvm P‘fee'ﬁ”%{%t‘ ed at a
Shibl P&f c%ﬂ?'éxiﬁhg ‘Pé}“de'ﬁem%l% 6\‘[% de%ﬁ'@ti\fé Bﬁ)diﬁcb‘%vax at one

rea 'ities for hand ranul ar solid
dqo;eh@n Bay shilthe vexitp @eﬁstwakloag’ﬂ@b oF srier viperasing. The

U USSR o A SRR kst

could resist crushing. Wien a high boiling cut is
| ect there ,is ss of.. the. ;
c 5 Fae shPite vl ARl Rd and Geine Fina melisp form.
waxebitid & Glgsboiling cut of the wax and making hard solid peliets, making
solid wax pellets and suspending them in other hydrocarbon liquids, and

forming an emulsion of the wax in water. A number of these earlier shipping
methods are described in US Patent Application 10/250662, filed September 28,
2004. In some situations, the shipping of granular solids can be preferred over
the éhipping of molten wax or slurries. One situation is when the receiving site

already has facilities for handling granuiar solids.

Others have also shipped wax as soiid particles; however these waxes had
boiling points well above 800 degrees F such that the waxes were hard and
could resist crushing. When a high boiling cut is selected, there is a wastefu!
loss of the up-gradable loawer boiling wax. Typically these solid wax particles

have been shipped in boxes or bags on pallets, where the pallets have only
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have been shi pped in boxes or bags on pallets, where
the pallets have only -1 been |oaded to about 2000

| bs per pallet. The najority of the earlier solid wax
particles had | ow needl e penetration at 25C. Either
their needl e penetrations were |ess than 2 mt 10 at
25 endpaddidy aneunic2008dbs petrediett 6hs highpibing the esrirat $olid wax
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poititted &8 shiphiap tH2d=6ukB68lidRyax @eartcied) an i norganic
powder coating, wherein the highly paraffinic wax

additionally has L reater than
538 C (1000 F). h%ﬁj@%% ﬂ%s@@“%ﬁﬁ%&hm ar solid
wax particle conprising a h| ghly paraffinic wax
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wahigbiy Paratfric Wﬁ’yhB‘én%aélﬁp)bot“f‘aﬁ@tﬁ‘bleﬁ%?i‘ai”rﬁﬂb@I (RO nF) and

t he thrg@hlc%oln@égsoénh@nﬁm&m tH@ﬁ@ﬁiy pa|'aﬁfr9@ﬁ/ax additionally
enbodi nent, there is disclosed granu ar solid wax

pahas &80 é@lﬂfﬁﬁ paintgreatgr than SR8V Pr((j P Héedl e
penetration by ASTM 01321 greater than 3mf10 at 25C.
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first hi inic wax havin
pobuk i"‘iiégém Hﬁ@ laz? enegUbvesER, b) a |ayer of second
hi ghly paraffinic wax having a T10 boiling point

gr I?;aotn%rembodémené, there is disclosed a granular solid wax pariicie comprégihg
a wax having a needis penelration by ASTM D1321 greater than 3mm/10 at
25°C and & coating of an inorganic powder that absorbs the wax without being

encapsulatad by the wax in a hot drop wax tesh.

in a second aspect, there is provided a granular solid wax pariicie, comprising:
a) a first highly paraffinic wax having & T10 boiling point less than 427 °C (800
%), b) a layer of second highly parafiinic wax having & T10 boiling point greater
than 810 °C (950 °F) placed over the first highly paraffinic wax: and ¢) an

Inorganic powder coating on the outside of the sacond highly paraffinic wax.



than 510 C (950 F) placed over the first highly
paraffinic wax; and c) an inorganic powder coating

on the outside of the second highly paraffinic wax. 2

In a third aspect, there is provided a granular solid
wax particle, conprising: a) a wax having a T10

bo . Ay BaAY t%&%% br%@ﬁeé 2, rgﬁl.fl%hg' ng glcl‘%) ﬁé}ﬂprising' a)a
i norgani ¢ = coating sor
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hi ghly paraffinic wax having a T10 boiling point

| ess than 427 C (800 F), ii) formng the wax into
solid particles between 0.1 and 50 mmin dianmeter in
the longest direction; and 1iii) coating the wax

particles with an inorganic powder; b) |oading the
granular solid wax particles into a transport
vessel ; c) transporting the | oaded granular solid
wax particles; and d) unloading the | oaded granul ar
solid wax particles. In a fifth aspect, there is
provi ded a nethod of naking base oil from wax
transported froma distant |ocation, conprising: a)
transporting a height of greater than 7.5 neters of
granul ar solid wax particles in a transport vessel to
a distant |ocation, wherein the granular solid wax
particles conprise: i) a highly paraffinic wax
having: 1) a T10 boiling point |ess than 427 C (800
F); or 2) a needle penetration by ASTM D 1321
greater than 3 mml10 at 25 C, and ii) an inorganic
powder coating; and b) hydroprocessing the granul ar
solid wax particles to produce one or nore base
oils.
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In a sixth aspect, there is provided a granular solid
wax particle, conprising: a) a highly paraffinic wax
having a T10 boiling point |less than 427 C (800 F);
and b) an inorganic powder coating selected fromthe
group consisting of gamma alum na, alpha alum na,
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um na, a um na, ti1tanium oxide, and
m xtures thereof. In an eighth aspect, there is
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ransporting wax; conprising: a) oduci ng ‘gr anul ar
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th wd l.ect ed th _
oo DIl e ek O TR it s R il s e
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sol i d.wax
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and d) unloading the |oaded granular solid wax
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a)_a first highly paraffinic wax having a T10 boiling point less than 427 °C (800
°F); b) a layer of second highly paraffinic wax having a T10 boiling point greater
than 510 °C (950 °F) placed over the first highly paraffinic wax; and c) an
inorganic powder coating on the outside of the second highly paraffinic wax,
wherein the inorganic powder coating is selected from the group consisting of

gamma alumina, alpha alumina, fitanium oxide, and mixtures thereof.

in an eighth aspect, there is provided a granular solid wax particle, comprising:
a) a wax having a T10 boiling point iess than 427 °C (800 °F); and b) an
inorganic coating of powder selected from the group consisting of gamma



transported froma distant |ocation, conprising: a)
transporting a height of greater than 7.5 neters of
granul ar solid wax particles in a transport vessel to
a distant |ocation, wherein the granular solid wax
particles conprise: i) a highly paraffinic wax
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eterge
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pastilles. They are generally sold and transported in
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Pr myoeganicasowde) cE0s seifeckds! fiayo thelBg@RcEIsMinGdf gamma alumina,
alpha alumina, titanium oxide, and mixtures thereof; and b} hydroprocessing the

granular solid wax pariicles to produce one or more base oils.
DETAILED DESCRIPTION

Although the shipping of granuiar solid particies may be relatively expensive
compared to shipping liquid hydrocarbone, many common products are shipped
this way. Examples of producis that are economically shipped as granular solid
pariicles are grains, hydroprocessing catalysts, coal, and granulated detergents.
As long as the solid particles do not break or clump together, they may be easily
transported as granular solids using a wide variety of processes.

Sasol, Shell, and other wax producers, currently market granular solid wax
peliets, flakes, grains, or pastilies. They are generally sold and transported in
small packages to prevent the weight of the product from breaking or causing

the solid particles to clump together. In addition, up untit this invention the
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SARAWAX™ is g Shell frademark. Parafiint® is a registered SASOL
trademark.

Granuiar solid wax particles, in the context of this disclosure, are free flowing
soiids. “Free flowing” means: is capable of being in a flowing or running
consistency. Examples of other free fiowing solids include grains,
hydroprocessing catalysts, coal, and granulated detergents. The granular solid
wax particles of this invention have a particle size greater than 0.1 mm in the
longest direction. Preferably they are of a particle size between 0.3 and 50 mm
in diameter in the tongest direction, and more preferably of a particle size
between 1 and 30 mm in diameter in the longest direction. The granular solid
wax particies most useful in this invention have a shape that is selected from
one of the following: pastilie, tablet, ellipsoid, cylinder, spheroid, egg-shaped,
and essentially spheroid. By essentially spheroid we mean that the particle has
a generally rounded shape with an aspect ratio of less than about 1.3. As used
herein, "aspect ratio” is a geometric term defined by the value of the maximum
projection of a particle divided by the value of the width of the particie. The

"maximum projection” is the maximum possible pariicle projection. This is
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| ubricant raffinates, Fara fin waxes, NAO waxes,
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R R S R -

insludk|sjadiventes) dedilun sibclatss, da‘greﬁe‘ecn@ oifsheakxelubricant
raffinates, n-paraffin waxes, NAO waxes, waxes produced in chemical plant
processes, deoiled patroleum derived waxes, microcrystaliine waxes, Fischer-
Tropsch derived waxes, and mixtures thereof. The pour points of the highly
paraffinic waxes used in the practice of this invention are generally greater than
about 50 degrees C and usually greater than about 60 degrees C. The term
“Fischer-Tropsch derived” means that the product, fraction, or feed originates
from or is produced at some stage by a Fischer-Tropsch process. The
feedstock for the Fischer-Tropsch process may come from a wide variety of
hydrocarbonaceous resources, including natural gas, coal, shale oil, petroleum,
municipal waste, derivatives of these, and combinations thereof.
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whi ch 90 wei ght percent of the wax boils.

gy inftie mvgnmh% ptTde koitingr pomitsl@ss WhanH? dﬁ@ﬁ@?f 6r(8ﬂas

SF 3 PR 9 . SBAL590 Enh 08 e
thaﬁ’ Ba3 degtdasdC Q@Emdegrees Fit Additlenﬂiydﬁm mghly(ba(rﬁ’ﬁﬁ[c wax
sq.l‘ﬁ%i%%r Egé m’%ﬂg'[}uve%rﬁ%ln lv¥ I prel%eraglyq%lv% 756 Bomng poz greater
than 538 degrees C (1000 degrees F). Preferably the final boiling point of the
highly paraffinic wax will be greater than about 620 degrees C (about 1150
degrees F). Less than about 10 weight percent of the highly paraffinic wax will
preferably boil below about 260 degrees C (about 500 degrees F). Due fo the
broad boiling range of the highly paraffinic wax the difference between the T10
boiling point and the T90 boiling point will preferably be greater than about 275
degrees C (about 500 degrees F).

in another embodiment the highly paraffinic wax which is useful in the
composition of the granular solid wax particle of this invention has a high
needle penetration at 25°C. Needle penetration is determined by ASTM
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suitable for use in the invention will preferably
have a T90 boiling point greater than 538 degrees C
(1000 degrees F). Preferably the final boiling point

highly paraffinic wax w || be great geribabsnnssse
WG ogﬁf{ﬂ[ﬁgs%o degrees C (about 1150 25 degrees F). Less

%(E@%B?f the hepBArGrBTRS Ml i R ARG ¢ ©
ﬁr@hﬂ%ly@ﬁé\atéﬁ@éﬁﬁs Fﬁ)or 1Bdisis frovetnkien, weaaadvitiok Incadie
pREAN s hiBROTOT deb SR B BRI JaThe BRBSHeIb CHUBMER wihout

ﬂgming%ggthgf_eferably be greater than about 275
degr eés (about 500 degrees F). 30 In another

enbodl ment the highly paraffinic wax which is useful

par {;Hz?luiaﬁ% L @Rl 6ﬂﬁrs%9§}ﬂiloﬂ é)ﬂ%riﬁg éﬁ?éighly paraffinic

|nven 1 on has
\paxw dascribed abo@Bﬁnd B dubrganie pewdat 'coatir@ idetganiu’ pavetier

006/ 107552
ity ustil B P A e RO pamE M Peaires non-
mp;:frd&o@ic ard ke abl@rt@fber:@bhtyecgtmfm; riidren op subiceon bi&ed
t hi i nvention, waxes with a.ne en ion th '
BTer oSSt P ise RO EehRolBYnisail norganic
s ofippunitis elide tﬁltlﬁf@ nBolihRaeiee. oxﬁie'ghﬁy&b%léb ar
solid wax particles of this invention conprise the

wremqﬁe@zﬁf@ﬁph@fﬁ@, SIW%% aidsombyesfions doereghef Group 1. 2, 3, 4,
8 @WB”Q %@qw{‘é O30S 14 &%@ﬁ&'&tﬁ%’ﬁ%{%frjngg%ﬂw@ﬁ&c

usef ul thi s T’nvénti on nust
1% e Mxtra rpeefewem indnyahio sompiondmthab ereabsafultio thie art shouid

R S|z 10. r .
AR oL P AR 8 S RS B B8PS i,
alsmirim phospmi, cmagmasiisn omimpoalnnim cavbbnate, baltiuar Bydroxide,
limted to t e@mdes %% gx i des, carb nates
Gitum s ol dridEaslice. SHiate ABRYRIP G Sy R aRAGRNGRLS, such
43 Kédﬁnlatté’puig?ite 4piolite, tdfle, féidsBarsdolivirbs, élélon%t% a%§mtes etc.
Vzi\]nd/or 14 el enents of the Periodic Table
hite cost and availabiiity of the powder coating is lmportant the most
preferred compounds useful in this art are those powdered substances that

adsorb the wax without being encapsulated by the wax in a hot drop wax test.

We have diécovered a simple test, referred to herein as the “hot drop wax test,”
in which a hot molten droplet of the wax (from an eye dropper) at 80 °C is
dropped onto a flattened pile of powder heated to the same temperature as the
wax, With the most useful powders, the wax will immediately be adsorbed by
the powder, the resulting powder coating will not appear ic be wet, and upon
cooling, the wax impregnated powder can be easily spread out and dispersed
by for example rolling the wax impregnated powder between one's fingers.
With a less preferred powder, the molten wax droplet may linger on the surface
for a few seconds, and then slowly penetrate the powder to produce a region
that fooks noticeably wet. Upon cooling a wax impregnated less preferred
powder, the adsorbed wax will form a “bution” with the powder indicating that
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1997). More preferred i norgani c conpounds that are
useful in this art should 15 be readily avail abl e and
at low cost. They include but are not limted to

'W(?ioH&Ho‘? al um num phosphat e, nagnesi um oxi g€ss2006/009369

cal cium carbonate, cal ci um hydroxide, calcium oxi de,
on _oxi de il r| d
th Pl SiogBplialel 81 ite et St floBY Gockl
poavders tedtdeiparbsthe alaxwwithesit bebigaaricapsulafesitbyt the wastin a hot
ile cost. an vai |l abil.i t f t he er c I.S
JpeRctant inghige PUERrSIpITbd i satenabimite. g Al
tﬁé‘mﬁnﬁéﬁd@ra@ld’( l’ﬂ@cﬁﬁ*e@ gwstesie d\c@dﬁ&mm&rd Whén ond %lbéﬁtance is
wax Wt hout bei ng encapsul ated by the wax in

AR beldgnsiels anether by BySisRldaaKs cigthardiem beroring chagycally
AR s pmapitop e o

roplet of the wax (from an eye
dropper) at 80 Cis 25 dropped onto a flattened pile

i RS 200 b CUATEY BERSRBEMIG S e
sizevetihatheghly barmlml:)waﬁ@aﬁjpleﬂ l’mety mvdpplietct tbe Tiheisdihe padicle
wd t A no ear, to we and. upon
S5t Poide” Sadbig Rl BEBER b8 4P6 plfons Ml and
rﬁ@:fee@@f@ublym Rk narrﬁnedmshu dihetexapatield ¢ ang siriece
npregnat ed powder between one's_fingers. 30 Wth

Cé)nt%gglamse\f!@mﬂé@nﬁ%%pot Warediop tpgly Tipse | Iﬁ(b’ﬁp@'fta‘?ﬁi?e
ddvﬂﬁ?rcoﬁﬁné RS fb@‘fﬁourfd)fo a’*sﬂ‘z@‘ﬁhaﬁ?ﬁ?ﬁ%s a%@é’p‘tél'i!?"h the hot

ow y penetrate the powder to produce a region
dT@@N@Xﬁ@{S’q ceably wet. Upon cooling a wax |rrpregnat ed
| ess preferred powder, the adsorbed wax will form a
"button" with the powder indicating that -7 WO
MQOMZ)OB@E# uszqm:z@rﬂggs af thertetalvwaxlmﬁcle will clearly

RERA B aboq BT N AR GrarnaR Ry 2R ok

omﬁwmloatmbdwvdémaw td theawdjboparhdibo p?owewt aat ‘to cost and
al um na,

are not limted to | pha
Rl 50581 & g Bl A e REWAE PaRtse ddveradpr 1ot than
e?@ﬁ@vaghmr@@ﬁtﬁwwév?mbﬁﬁé t&ﬁpédaﬂ@@ Wak%a?tté?@' RRrd Blederably,

i nsi de anot her ysi cal bonds, rather th

the eewragwEHEeiok aelween ol il wgidhl p@rc‘@ﬁbtaﬁré revemm@m
AréreRRSiP WAt Waikh-between 0.1 and 3 weight percent or 0.5 and 3 weight
percent of the total coated wax particle to insure that there is an adequate
amount of the powder on the surface of the wax particle to prevent the particles

from sticking or clumping together during fransport.

Powder coatings are dry coatings that can be applied 1o the outer surface of the
solid wax particles without the need for a solvent or volatile carrier. Examples
of equipment that may be used to apply the powder coating are spray guns,
tumbiing drum mixers, and vibratory conveyors.

The likelihood of breakage or clumping is more pronounced the higher the
height of wax in the hold of the transport vessel. The granular soiid wax
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The particle size of the powder will always be
substantially smaller than the size of the_hi
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the particle 10 size of the powder coating should be

| ess than 100 microns_in dianeter_and nore preferably

| erasticipmal ths inventamswillmol pim: 'Bpethes Pt Praak undes hgay foads.

S .

¢ oLy AN MATARIR! bt of Jlobed B G gl Moo ireraniy
megreaieathaneb@f} glom@, vod aven more praferbly gioaterdbar pbablom2. A

i h . ,
- 8 B AL giM i B el 1 Tersa o B rRo PR Bor sold
degsn ﬂ?rlﬁpbe éﬂ&ﬁi@?é\ﬁﬁ ;érohﬂabmder ?tha graittrml?]fstcﬁih avareparticles of
ti.cle and t I cKi . coefficient o owder ..
Pk Rty R Fapsretel b S FnasbEesas tog Galnt gation
hagidr heyidss WRkled it thetratsporaldssel tbal hdifiet dTQMeSEr than 7.5
coating account for |ess than 20 g%ﬂ%ﬁm wei ght percent

byMelsrg rstsratinio a feight grpgierdhamts gtersl e, More
preferably, the powder will weigh between 0.1 and 5

wei ght percent, and even nore preferably will weigh
beAmembodimeniof tfs: grehglar splish wax padicleooBhigriaventinsihgsta layer of

£ l, j . ' .
Pt optiech b i ArO SR WBR B 10 B Boint less
t haas 4BY dlegresds T [{@00\dagrpas Fi ehe thaopprderastatinge This harder wax
ti 25 f tigki [ th
Gy 10 BALpBAPM Bevglet Iap P RSO aRLC AP0 BbaEen . such that
t hagiveaBvéregriitdr @0si fesidigncelibahe pHFticRS: €TINS layBeof harder wax
solrd wax particles without the need f a solvent or

or
votaithg appligdhvedippipg omisting. sREpyiag TiaReaTE RaRRingnRY elker coaling
usgeinb8sappl y the powder coating are spray guns, 30

tu ing drum m xers, and vibratory conveyors. The

i kel i hood of breakage or clunping is nore pronounced

t ' [ [ 0 ;

ey AR b el i

2040i8¢ 1ansty i POIK 44026 0ahoassiipmant, indheding belf bosveyors, screw

invention wll ntoé cl unp tpu%et h%r or iobrdeask ander 4

heRAYCY Y SReumat canveyors, tbig, Scoop (oaders, blowers, vacuum-
pressure loading systems, and hopper loaders. Due io dust created in handling
and transporting the wax particles, it may be necessary o install either on
shore or on the vessel one or more methods of trapping fine air bome particies,
such as air filters, cyclones, electrostatic precipitators or any other method
known in the art. Because the granular solid wax particles of this invention are
less likely to crush and stick together, they may be handied relatively easily by
conventional equipment. They are preferably loaded to a height greater than
7.5 meters, preferably greater than 12 meters; such that'large quantities may
be transported in bulk in the hold of a large fransport vessel. A preferred
transport vessel is a crude oil tanker.

in preferred embodiments, the loaded transport vessel carrying the granular
solid wax particles is transported to a distant location where the granular solid

-9.



10

15

20

25

30

Typically they will wi thstand | oads of greater than
450 g/ cnR2, nore preferably greater than 600 g/cn®,
and even nore preferably greater than 650 g/cn2. A

wd 286109452690 g/ cn2 is equivalent to the forcpcphs2o06009369
approximately 12 meters of solid 5 wax particles

d Th
B sl SR UnibhEd Rt RieriitSat ik Sthugidrbfedii useq to
iba@ rENedispuRSeeteltrhapbdiusband uhiea@thsamnwmrson@mxar e
| oaded in the t ransgort vessel to a hgﬂ'?hgi? at er

Raftigles/rem the frapgpor vesssl-a Hogin diefo il '"r?éi’ﬁt'“g
it bq{e%e?éé?%ﬁﬁ nRIKBHbWEBhs ir tFa’p@Ir@rm ls8Eh %@'p‘aﬂld@?ﬁters

par c e o I's 1nvention has a er of harder wax
aysioneerelesirstatighirpcipiaigrs, mddhwa&e llerngtively1sliurry of the

SIMBES PRI ol S5es ISR BT RESo0od A0 R9E hioging
suich Itmatgh@mantcogm pumpladimﬁ‘&h@ vesspl ess lIQUiDSIOHe Glaes
TReTRES ot ek b iR G 1SE A BB A DR PR Lo
ﬂqnmbamhsbwmﬂaﬁ%n 40/930654 "ghd HPeBYEeR filesit nga P;ﬂémber 28,

UMY RGN -
sYLﬁﬁ?iﬂbiuHé 'v‘fﬂeraald%gﬁ Il%ﬁttd!@ﬁlbétég nh@dﬁacf@bﬂsﬁ?at@é‘%’chﬁ& gas

| pment , I ncl ud |n el t conveyors, screw

equ
QoA YD r@hergamﬁmﬁtr@awmr@pm@na’fms|tlvﬁjeo‘s clgwp suifur liquids

LS e AU oV AU SRS R R gDy o
Miadnatwah's posanen gefinesienavhapa the kdsumng iproduey cbeld be sent foa
Q

| | h
BEGERTAG I fiobiRhe drilhidtEt pPlipeRaRhs gqﬁU"ﬁﬂEhsgffPC%BPﬂ feed
smlah fa{s;do‘gz:urrsgmﬁbr elESOLﬁ? gtegprdnﬁ[ﬁcﬁntd:me|tmg1re§0rttVﬁgsaei Ssho!d to
ec
L g v LA EA A
particles of this invention are less likely to crush

and stick together, they nmay be handl ed rel atively
le g5p |ewm§dlm@®n9@%mlamseeaq pingrrealc sysiriy tapfload the solid wax

PRHRIES Abh 4 &?%%Fr Vs, h@bﬂcﬁﬁ nﬁ@gi‘deﬁe (8@ o récﬁveir the wax,

neters, pre er great er’t neters,; suc
andrthe m@xamuld beplam;d intoean oihpbass foetirther pmdessnmgt Rédne

BB o258 IR B e 3Tt BB £ 50 Bine poucer
is separated from the soiid wax particles. The powder could be captured from
the air in a conventional air filtration system (bag house), possibly with
electrostatic precipitators. Optionaily, at least a portion of the recovered
powder can be refurned to the granuiar sociid wax particle production site.

in the context of this invention a distant location is a site at ieast 10 miles away,
preferably it is a site at [east 100 miles away. The distant location may be a
refinery, or more specifically a base oil production plant. Further processing
may include melting, removal of the powder coating from the granular solid wax
particles, vacuum distiliing, hydroprocessing, solvent dewaxing, clay treating,

and blending.
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In preferred enbodi nents, the | oaded transport vessel
carrying the granular solid wax particles is
transported to a distant |ocation where the granul ar

Wé%ﬂkﬁﬂ7 529 WO 20061107552 PCT/ US2006/ 009369 PW82006/009369

particles are unloaded for further processing.
Simlar processes used to |oad the transport vessel
may be used to unload the granular solid wax
Refrovel efhé pGWUém@)atmgnWhthapmere Agihi subdegudrd

ttrit th It b
SrsoreAied Bt oo e b Seiies Py ons or MR AT S TBURENE o

éﬂmﬂow Sir bﬁavﬁﬁ@ l\esepwashifg! 468 WalshmgRir@oraiprefefdsly bablting
the |ike, Alternatively, a slurry of the granular

thg|wax. N seelting ptiie v, S mor denssmpewden ey willigy most

%‘é Hﬁ}' ?ﬁ% 0%he béft&ﬁ‘l ch%?t‘aPk la¢ vé%l GRELS BEn BURREcted
e vesse as a I qul sturry. urry processes
amiaso!d@u Istinijy reprocessied and redsned & thegraniedsolid wix particle

7 SR 91 e g iogs R rpplligideodiiry to add a

clakfgingaagehedr hddiive) or Lisq ai M&ir?t%&fdmle b Qépéﬂaiﬁa ﬂfhealnbrgamc
ncl.u al conho

of the | urr ter

Farghrhent B Paaterivit B Aty sralon WK 5as
surlfied edtionddrRstillb@bh.nery streans or conbinations
t hereo Low sul fur liquids are preferred in

appl i cat| ons where sul fur contam nation of the wax is

AR eéﬁe‘diﬁly ré*etn%ﬁrféﬁhéreé%c?%éhgseﬂﬁbr{ %F\H '&% I@Sw%ﬁ‘ tfe low

the resul'ti ng product ‘cou
Redlinpeine hiy maratfipig e haskeurpesior pm@\eﬁmrfor hwhydropamleesmg of

oGt SRR RAReL R ProclE bodBr ARG ' |,
féydromobessm@ opiais iotiutibaydeotrelating) Hydeodraekhsqor t
RS ed 6 e PR L SRS et e ona
mhtha; Inwj dlse nse@rmdmaw $idy prciRicts Hy mqiya&fpm@é&%gb@f the

recover .t he wax,_ and the wax woul d be pl aced
'?‘ﬁ?’&" A Nighy Bﬁ@@l? Y eRgiesplouEsenmeessinesteps that

v@cﬁﬂﬁibb'sﬁﬁﬁbi@ffoﬂ Jﬂa% \ﬁms: tw@mﬂ iy msglgg}gr i eg \A%&B(aé gl

| east a portion of powder 1's romthe

d@@ﬂl%ﬁ%@%ﬁﬂf@@lﬂmmm PURAHE37 G SledcDerenaizgrad; €803, and
(%Lygj'%te c?rbﬁrdt&j %ﬂpvenu onal air filtration system
g house

possi bl'y wth
In one embodiment it Is possible that the powder may be removed after the
hydroprocessing of the wax if the hydroprocessing is done under upflow
hydroprocessing conditions. Preferred processes for upfiow hydroprocessing
of wax are described in US Patent 6,359,018, and incorporated herein.
Examples of processes that may be used to remove the powder from the
hydroprocessing product liquids are filtration, distillation, centrifugation, and
combinations thereof. 1n some situations, removing the powder from the
hydroprocessing product liquids may be 'easiér than removing them from the

granular solid wax particles prior to hydroprocessing.
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25 electrostatic precipitators. Qptionally, at |east
a portion of the recovered powder can be returned to
the granular solid wax particle production site. In

wdﬂ»%s/?(ﬂ%ze“ of this invention a distant | ocpttpbhob&eedsse
site at least 10 mles away, preferably it Is a site

t ast 100 m. | es,away. T di stant lLocation nay be
efoTouta srybies VDS ot e LTt b Ee B Bt afS not
iRlcpdus td BB alinditition fowthd 8tos eE@@IhvihtioARy i ncl ude

mel ting, renoval of the powder coating fromthe
granul ar solid wax particles, vacuumdistilling,

hydr oprocessi ng, sol ventgygwexiErg, clay treating,

and bl ending. _1d_ WO 20067 107552 PCT/ US2006/ 009369
Eamplall: of the powder coating, which may interfere

W th subsequent processing of the wax, may be

achi eved by one or nore of the followng: attrition,
fasambleoh Figchendirepschasdi mgde asirg av@skhasgd disener-8 ropsch

f erabl nel tj t he x. Wth nelting of
B e Bod s PR rgoistef B shiffodn Tab
cases sinply settle to the bottomof a tank or vesse
where it can be cqllected and sold or sinply
reprocessed and rg-ﬁ?%[ég'spae'f"h@pé%?ﬂﬁ%\r solid wax
particle production site. For very fine powder
coatipngs it may be necessary to add a _clarifying_
agent!| or additive, or use aWaxdPropgdiesie to separate
t he ihorganic 10 conponent fromthe noliten wax.
Al t er natT ¥tofe EBme" Ten wax coul'd be| purifged by
filtration or gis illation. An especiallly preferred
further pD&cEESIMPISPTBENWERY, The for |which the | ow
boi I i hg hi ghl %graffinic wax has super]i or aégperties
for, |s hydroﬁp essing of 15 the granul ar [id wax
particles to geoduce one or nore base gils. 573

Hydr ojpr ocessi ng_opti ons i ncl ude hydrotreatin%

hydr o rackingT 0hydroisorrerization, and 625

hydr of i ni shi ngggLi ghter products, suchlas diggsel and
naphthha, nay al so be produced as side products by the

hydr opr ocessi mgdof the |ow boiling highly @gabaffinic

wax. ([Exanpl estgf hydroprocessing steps that789
T50 825
T60 874
T70 826
T80 986
T90 1061
T95 1124
T99 1221
Needle Penetration, mm/10, ASTM D1321
| 25°C 5.1
43°C 15.8
B65°C B5.2
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20 woul d be suitable for use with the | ow boiling
hi ghly paraffinic wax are described in US Patent
Application 101744870, filed Decenber 23, 2003, and

woIpLeES! ¥ i ncorporated herein. In one embogdi-pR&anddosses

'S possrble that the powder may be renoved after the

é roproceSS|ng of the wax if the hydroprocessing
& under upfl ow hydroprocessing conditions.

Preferred processes for upflow hydroprocessing of

d bed Pat 59 0
{h bRk GpasiecBEsRmPIS Eaansoeqint subeaudhiamerial
ﬁ@rtrélé& df hBolSIPYf Siﬁ%e?ér"l@erhofdi bﬂéh wax in a brass die. 15

droprocessi ng product |iqui ds are filtration,
@Fﬁer ofithe Wew patiicles wetRjplaceshin a pinolEdayeripiatdiamster

l%r%gelﬁﬂjnge dﬂ%ué%ﬁ%s? &\braaag 890 pi%?ﬁﬁ’rgag ngeﬁ%e PRWIE T oM

pr ocessing pro easi ef
particies bmsiowlg aht evehlyqiaditmea l@gamtdrg'lt cdthe eluweer of the

Bek blsge 4P os ESa SRR SREeMTs i breaf oty 12

Petars (AWM f oirdolie fvdx ;barﬁéle@b&aseh@ ddweﬁbm@rbdwt amm@e wax

| nt end gn%% be g | m t %( ﬁ.@ tion ,ﬁk@, a‘%ﬂﬁ cge%were stored

Fr*rcﬁa‘i' "r‘l‘?é TOEH%Q%QBn%tUﬁQ& HPCNBfEr 69 %él%dthe load was removed,

Fi scher-Tropsch "catal yst was anal yzed and found to

ang et engsr opdhe inslietresh vag CﬁFﬁffﬂéfoﬂ“ei $!pwlmmowerbr0epush out

T S A e e e S R

together into a single solid mass. When the compressed wax clump was

placed in a Petri dish and then tilted the wax still clung together as one big
lump. This demonsiraied that the uncoated wax could not be shipped in the
hold of a large transport vessel, since at the enid of the journey it would be very

difficult and/or expensive to remove the wax from the hold.

Example 3:

The 10 mm diameter wax particles described in Example 2 were coated by
shaking the pariicles in a plastic bag with one of the following powders: 1.8 wi%

fitanium dioxide (JT Baker), 0.7 wt% gamma alumina (0.05 micron from

Buehler), 2.8 wt% calcium carbonate (JT Baker), 1.0 wi% white wheat flour
{Gold Medal), 1.0 wit% porrvdered sugar (C&H), or 0.1 wt% activated carbon
(Darco KB-B, Aldrich). Thus 15 grams of coated particles of each type were
individually placed into the 2"diameter bronze/brass pellet press and a load of
690 g/cm?2 was applied fo the coated wax particles for 1 week at a temperature
of 20°C. The applied load was removed and the wax particles were then
carefully ejected from the pellet press. The coated wax pariicles were then
placed in a Pefri dish, which was then tipped approximately 30 degrees to
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T20 692 T30 736 T40 789 T50 825 T60 874 T70 926
T80 986 T90 1061 T95 1124 T99 1221 Needle
mm 10, ASTM D1321 25C 5.1 43C 15.8 65C

W(g%(]%hm,SS%Z WD 2006/ 107552 1' CT/ US2006/ 00936 9pcFxa4bhd /o360

Penetrati on,

wax described.in Example |

L0 s, AR g

her. cal

SR JoNGa:

was formed into

anﬁ\rﬁgnz)jd iheabial, Beibivt cl es were placed in a single

| ayer in a 2"

di amet er

brass/ bronze pellet press.

A

| oad of 690 g/cn2 was applied to the wax particles

by sl waabb é‘ﬂ%&é’&@ Oaifo orfd FCAMed VI BaHWRE Gier 9Wbae

pl unger o t he et press. A load of 690 g/cn? is

eqw vaI ent to the force of apprOX| mately 12 neters

a1 SO frctes down

abo\(/:ghhg sumi ngsg&‘@v\gt{gqghdeny ty o% 5“85 g/ cnB %b%ﬁeness

Hitahiln dioxite rptBiveds The patl padices o Séaly.cdexastidet

the |l oad at al tenperaturejof 20C. After one week, the

| oad was renmoyed, and the"BIAHBR} on the pel|et

BT Maming F0 ¥, and ST R iWEPHELIELsBERD Plkcellent-
together good

Calcium 2.8 wt% some pariicle clumping fair-good

carbonaie

White flour 1.0 wt% some particie clumping fair-good

Powdered sugar | 1.0 wt% exiensive particle fair
clumping

Activated carbon | 0.1 wi% extensive particie poor-fair
clumping

No coating 0 wit% one single clump complete

failure

The fitanium dioxide and gamma alumina powder coatings completely
prevented the wax particles from clumping together under the applied load.
The coating of calcium carbonate was less effective but possibly couid work if
the load was smaller. The activaied carbon coafing was the least effective of
the coatings. However, it is clear that even a poor powder coating is better

than no coating at all.
Exampie 4:

To distinguish between highly effective powder coating materials from those

that are less effective, we have discovered that by observing how a drop of hot
- 44 -
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35

the wax particles. It was observed that the uncoated
wax particles stuck together into a single solid
mass. Wien the conpressed wax clunp was 15 placed in

dish and then tilted the wax still f&ﬂﬁgm%mg%g
W‘?%g‘?%‘ﬁjésﬁ as one big lunp. This denonstrated that the

PAGEVEF iRy R hs it PR B i Farp gt i

foRETHRE prbdrgpmbcbdv?rmanaeh oﬂiﬁb}‘pcﬂﬂdeﬁ‘ ceaithigpin tag pea_sr?uv%est
to renove t he wax omthe 0 e e
meidn aﬁ@ﬁ@ﬁesv’s’aandpéf Thep oo daon.of *Bé%lﬁ% ESJa o wax,frorg
ol oy wﬁd&?wwed lazsliiaof wamédb@amnﬁéﬁﬁﬁé&e Bgrams of
0

W|th one of e fol | ow ng tifantum

tae tost e@Wanﬂmﬁi)wﬁma Eraiua gnthelso dealddie §05Co5 he wax and

|

e W@%ﬁﬁi%ﬁﬁe@\%*f%f%!?‘rﬁ“'?@é%%@%;%‘ﬂ Cand
afted conlngioRIeC e dTisa ghseryaiiigs, are submarniaeth in dteiblealt idBiow:
carbon (Darco KB-B, Aldrich). Thus 15 granms of
coated particles of each type were individually
pl aced i nt o Tidbie Rl dDbs@EtvationsrartAbaaBsopeestet press
and a load of 690 g/cn2 was applied to the coated
wax particles for I week at a tenperature 30 of 20C.
chhmgappl i ed | oaskenwasonr=e8mged and t he wepeomarti cl es

. car ted fromthe
T#%Llﬁrcl: g{?ed \/\/axir?{';{%lﬂrti ¥d‘o’l%tzbgg\/vere then pl ﬁgygf Hnr?P %ﬁ%é? pOWder
di sh, which was then tipped appr oxi rrat%ﬁsﬁylgeakﬁé@ﬁ‘f%"’e
to -13 WD 2006/ 107552 PCT/ US2006/ 0093af's finfserwe how
eh&gsm{,,ql cles flowed. The observations from exanpl es

2 and 3 are sumarized in Table I, below Table II:
Cbservations of Coated Wax Particles after | \Week 5
Qaamaiahigﬂir@oncerim’tatﬂv edsoeder vat i on Ef f elbt weeirgssnated powder

Titanium dioxide 1.8 wt% al | particl esgdshpmesks bpf8leNveen
excel |l ent no cl unps

ong’s fingers —no

encapsulation

Calcium carbonate FT wax droplet stays on the wax has encapsulaied the
surface for a few seconds powder to farm a “buiton”

Activated carbon FT wax droplet stays on the wax has encapsulated the
surface for a few seconds powder o form a “bution”

These results demonstrate that certain powder coatings such as titanium
dioxide interact very differently with the Fischer-Tropsch wax so that it does not
become encapsulated by the wax, and thus does not form a solid “putton’.
Clearly when two wax particles that are composed of highly paraffinic wax with
a T10 boiling point less than 800°F are subject to pressures equivalent to 12
meters of wax the contact point surface will deform. The powder coatings help
 block the interdiffusion of wax from one particle to the next. Thus the particies
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15

Gamma alumina 0.7 wt%only two particles stuck
excel l ent- together good Calcium2.8 wt% sone
particle clunping fair-good carbonate Wiite fl our

Wc}mg@%i/gzsone particle clunping fair-good PpagesRekoossse

sugar 0O wt % extensive particle fair clunping

Act vate carbon .0 Xt ens ticl r-fair

G b gty Sepedaias: Rpniers B RAT bt RoPabouiding B3Rk HaRere not
ésaeiféﬁtﬁe aBRodd tham susmdb owirdedifnatisoprerpbptheniaa Wax
powder coatings conpl et el revent ed the wax
igmr@gw@@ tlfamm caxis %’g‘l&gﬁeﬁm%*?r&aks apart gpestdoe same

[

PR fﬁ?@'&é@%ﬁ'&% yTﬁ%{;ﬁ R ERe e o HTon e lers that we
teatad, such I calatm catbetialearsbactysted sagbomwhickeal ogst
BRI o8 £98bRes. Hovever, it s clear tha

& er coating is better than no coati ng

at all. Exanpl e 4: 15 To distinguish between highly
ral.s fromthos

f ect wd t
655 paatis oy R el Soll VK balitied s i og okl
Hinid Welx waw AT 0 PG pbit less IMar EVREORIIETAAR a powder,
PCT/ US2006/ 009369 nolten wax | nteir acts with the test

PoRcRs titaaiymedioxigehawdesiueid beddedl iershipring gver long
BOSPLES f the H%rcﬁgf &lar %@ %aﬁ%cfr?ﬁé%ﬁp Qubh ab %ecrﬁ%‘@ﬁ 'iankaer

coating in the pressure test used in exanples an
3. Thus one drop of the Fischer-Tropsch wax from
exanple 1 (FT wax), heated to 80C, was placed on
approxi mately 3 grans of
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5 the test powder flattened with a spatula and al so
heated to 80C. The wax and test powder where then
cooled to 20C. (bservations were taken at 80C and
after cooling to 20C. The observations are sunmari zed
in Table Ill below. Table Il1: Observations of Hot
Wax Drop Test 10 Coating Qobservation at 80C at 20C
Ti tani um di oxi de instantly adsorbed t he wax

: |ﬁﬁ?é@ﬁ&ted powder easily breaks apart between

one's fingers - no 15 encapsul ati on Gamma al um na
instant|ly adsorbed the wax inpregnated powder easily
brleaks Aa@apvlaRaigeey Padise: RISk s - no 20
encapsy. at i QMmidkl Farbfiihic ARG aFT i OWRNing beiRt I8ks HBAYS7 °C (800
on the wax hgs encapsulated the surface for a few
seconds povvd ® forma' button" 25 Activated carbon
FT wax glr oplaetmcsgay(spmué;—bsatw@x has encapsul ated the
surface for a few seconds powder to forma "button”
30 These results denobnstrate that certain powder

coat i ngehesaic thedsghly paaifiniewdixaxiditienalipthes ad0welipg point greater than
di ffer lo he Fi scher-Tropsch wax so that it
does ngiéts %éi@%&Tincapsulated by the wax, and thus
does not forma solid "button' Clearly when two wax

pedti clTds wrauargpld vanputde obglaiA) bh‘{"?ﬁrﬁ'&rﬂéﬁ ipprgAgic pawder ts
W th aeEkdim iheGrdipl digamftsaidiag, a‘ié}%la«heasmm.eﬁtome and

to pressures %w valent to 12 35 neters of wax
cont act™Mixy GPface wi Il deform The powder
coati ngs heI p block the interdiffusion of wax from

orhe par'ltr*nlecglraenu ar soPcF wg)e ;)J(grhcle 0 éa. ‘F , \Eﬁérglln(ihe amounjf of inorganic
powder coating as a percentage of the tc_:tal granular solid wax particle is between

0.1 and 5 weight percent.

4. .The granuiar solid wax particle of claim 1, wherein the highly paraffinic wax is
- Fischer-Tropsch derived. '
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WD 2006/ 107552 PCT/ US2006/ 009369 can be easily
separated. Powders that can be encapsul ated by the
wax are not as effective as those that seemto be
readi |l y adsorbed by the wax. Wax i npregnated

titani um di oxi de powder flows and breaks apart al nost
the sane . as the pure starting material. This is not
the case for the other powders that we 5 tested, such
as cal ci um carbonate and activat ed carbon, which at
room tenperature had fornmed a "button". These
results denonstrate that solid wax artl cl es

cﬁ"rpr i §i hﬁ@’%‘“’ﬂ"@ﬂ'ﬂ/‘“’a’b%‘rﬂ‘f'? Pﬁ?'%'”’\/\bxcqmﬂ”ﬁ'ns T10

boi |'i ng, poi @tmgrﬂswama \A%QQEV&Q@WEI@ BMhh{j panplewmbn 343 °C
10 such as t}

for shi ppi nés%\al% %ﬂérg bg?asge‘égtsrﬁaf?wga%éﬁ% %?10290 °F); and

| arge torans Iaﬁﬁrtorga?ﬁcsiﬁdwde‘s us&tmgsm an amu ot b@tvlreeh&ﬂk@tﬁd 5 weight

15 -16 W claim, 1. anul ar.. sol.i.d wax

compr i ng. PAIoRht ditiofH RIPRRYR HadtSHud Sl eFhgtice
boiling point less than 427 C (800 F); and b. an

i norga wder. .coat i wher ei n the highly

pg’? af f ?\ngrgﬁﬁ rxsoi{%gliaﬁpgﬁg‘e corﬂp”s' ¥ 790 boili ng poi nt
great era. t ham fi frsmh(? et aonic max having b d 1§ beiling peintsieds than 427 °C
wax particl ga F?' aiml , wherein the inorganic

powder .is ‘ed fromthe group of gamma al um na,

al pha & um ﬁdayer pt sarodrhighly barafemewaxmading 2810 bejiingsoint
3. The grany By

wherein the g%%oeﬁ%d%ql?é(ﬁ ggnf)c&é&d\%%gﬁhggg ﬁ'ﬁhlygaraﬁ'mc
per cent age oext 3 t ot al granul ar solid wax particle

i's between . ri'o?éi-ﬁ’c WeRir 8b41inB &naRbutsifle of AE Gécﬁﬂlﬂ |
solid wax pgrtll é o?oc aru m 1 "ﬁ, r]wherLci:t;s'netc'he SI ghly Hly

paraf fi ni ¢ Rasffinic wax.
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Fi scher-Tropsch derived. 17 5. The granul ar solid wax
particle of claiml1l , conprising: a. a highly
paraffinic wax having a T10 boiling point |ess than
343 C (650 F) and a T90 boiling point greater than
538 C (1000 F); and b. an inorganic powder coating
in an anount between 0.1 and 5 wei ght percent of the
total conposition of the granular solid wax particle.
6. A granular solid wax particle, conprising: a. a
first highly paraffinic wax having a T10 boiling
pdi.nt | &genulzarclitidvaxParticBHGomprisity: a | ayer of second
hi ghly araff 489 o GdAttory-

gr eat erapt han “5#61%8\0@35%%%°q%§°§é%€g{r3 h 429 ‘?%dbt F): and
hi ghl y bpar ahiindrganiogoatingplie eowder thaicidgeni thepwrdeithout being

coating on teH@arBHFa@dqﬁ/ tﬂé whlfh e?ﬁ&t% Jaé)gﬁlsty where{n thtl-:- powder is

paraffinic wa granul ar solid
conpri si ng: salectsd\fvam thaorcwg oggqmma@&nplna@lqy@,qH,tmlp@%amum

than 427 C (@0 dnd mmidfedthedBs. i NOrgani c coating of a
powder that adsorbs the wax w thout being

encaps op wax test,
V\hrgére n%%s&sh%m@?mng F?q%mthe group of
gamma & uni mdualnp@@wlmmlwaﬁﬁﬁm%hy oxi de, and

m xtures thereof seigctln@ ﬂl%?ﬁﬁraﬁfﬁl’c v@afx%ﬁ%@ratﬁ@%o%é point less
conprising: ‘a. produci ng(granu ar solid wax
i

particles, by: |th9é‘é12€c @0 dhi ghly paraffinic wax

having a T1G boi kirhhgiRé Wax s Solidtdafitied Détviech B00Vadd 50 mm in

ii. formng the wax into solid Partl cl es between 0.1
and 50 nmmin diameter in the longest direction;

ifi. coating the wax particles with an inorganic powder;
b. loading the granular solid wax particles into a transport vessel;
transporting the loaded granular solid wax particles; and

d. unloading the loaded granuiar solid wax particles.

9. The process of claim 8, wherein the height of the loaded granular solid wax
particles in the transport vessel is greater than 7.5 meters.

10. The process of claim 8 for transporting the granular solid wax particles to a
base oil production plant, additionally comprising hydroprocessing of the

granular solid wax particles.

11. The process of claim 8, wherein the highly paraffinic wax additionally has a
T90 boiling point greater than 538 °C (1000°F).

12. The process of claim 8, wherein the transport vessel is a crude oil tanker.

13. The process of claim 8, wherein the highly paraffinic wax is Fischer- Tropsch

derived.
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diameter in the longest direction; iii. coating the
wax particles with an inorganic powder; b. |oading
the granular solid wax particles into a transport
vessel; c¢. transporting the |oaded granular solid
wax particles; and d. unloading the |oaded granul ar
solid wax particles. 9. The process of claim8,.
wherein the height of the | oaded granul ar solid wax
particles in the transport vessel is greater than 7.5
meters. 10. The process of claim8 for transporting

t . gr Jrfnalparcesmbﬁ diinvet apgditidnadly es’nprlszr@ retmameg thd inorganic powder
Py 0t Ol e Pl BRALY o 50TRL | 51 1O

hydroproce sing of BY "Sol'i d wax particles.
11. The process of cIa|n18 mhereln the highly

o 5ot e e Bk B el BRNLAS réoviig it dofd of o ar
8, wherégwing, ﬁktermaﬂgptﬁeatme\ygtérwa&hm aeidwesiing, distilling, melting,

t anker .o odrdpindtifis ipegss of claim8, wherein the
highly paraffinic wax is Fischer- Tropsch derived.

-19 14. The process of claim8, additionally

COBPI i SihaGrdREDY d] d"&mtﬂ"' %ddlﬂ&féﬂ? Bblﬁpw&rmin@ q %fu‘rr@ @f the granular
fromthe granul ar solid i]f:s)artlc es. 15. The

pr oces S W%¥%@ﬂ@§%pmﬂﬂ%F@P 'Bhe renoving step is
done by attrltlon alr bl owi ng, filtering, clay

treat Ac d ma hi n til

e | ngvielips BmaRAabRe o oo ns Fanepg e i q B S ocggon.
claln1&om@d§hg|onally conpri si ng forn1ng a slurry of
the granular_ solid tic oa
17 A Bt houapiberiie Rl AL bRl e dtagtels i wex
from a di st gattickes tas trensportoesgst icsa digtantdocatioansioeit theggranular
a hei ght Ofsg&ﬁﬁgf%aééﬁgkéﬁa sAeters of. granular solid

ransp

wax particles Th a vessel to a distant
| ocati on, wher ei p highty paraffinic auax having:

1) a T10 boiling point iess than 427 °C (800°F); or
2)  aneedie penetration by ASTM D1321 greater than 3
mm/10 at 25 °C; and
ii. an inorganic powder coating; and
b. hydroprocessing the granular solid wax particles to produce one or more

base oils.

18. The method of claim 17, wherein the highly paraffinic wax is Fischer- Tropsch

derived.

19. The method of claim 17, wherein the powder of the powder coating adsorbs the

wax without being encapsulated by the wax in a hot drop wax test.

20. The method of claim 17, additionally comprising removing the powder coating

from the granutar solid wax particles prior to hydroprocessing.
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solid wax particles conprise: i. a highly paraffinic
wax having: 1) a T10 boiling point |ess than 427 C
(800F); or 2) a needle penetration by ASTM D1321
greater than 3 mm 10 at 25 C, and ii. an inorganic,
powder coating; and b. hydroprocessing the granul ar
solid wax particles to produce one or nore base
oils. 18. The nethod of claim 17, wherein the highly
paraffinic wax is Fischer- Tropsch derived. 19. The
met hod of clain117 wherei n the powder of the powder

tin ads t hout bei ng enca
t he TRETHBEREDT i 1 ol eermrsgd A Rt Gauyr costing
cl ai m X¥dm mh:brtmmeabdld paaiopisiod thedydepmeessaing step.powder
coating fromthe granular solid wax particles prior
to hydroprocessing. -20 21. The nethod of claim 17,
adidi t i dmeldranutan ispiid winppriideof/dliag thehpeindesid aoabigagic powder
fromo ;
hydr opr%gcfg{gségr%él%g tﬂéeq\}dég\gf?ﬁ@.ﬁ Bg}l eﬁé %{Hg'gaglby g]he \AVE\{:)a(x in a hot drop
partlcwemdeﬂclaln118 wher ei n sald an i norganic
powder coating adsorbs the wax w thout being
encapsul ated by the wax in a hot drop wax test. 23.
A 2% anu} gindlan salid wax ppicte; egnaprisihpri sing: a. a
hi ghl'y par affy; ifpé/@mnm)éxnﬁvag BB oliiihg Bglnﬂ@ésﬂlthah @83 °C
than 427 C éﬁ ) ; b. an i norgani ¢ powd
coating sel é Qa?f%@nwthe group consisting of ganma

al um na, al pRandrbaHia w«ddrlcbétmgl@@le@féu%m tﬁ@@rd’rb&ldé@tﬁ'ng of
thereof. 24. The granul a‘f«ﬂ sol |

of
cl ai m 23, WM AlYRinanal @uwg}aa?tpleﬁ and mlxtures thereof.
additionally has a T90 b0|I|ng poi nt greater t han 538

= 441 00thlé)g'ranular solid wax particie of claim 23, wherein the highly paraffinic wax
additionally has a T90 boiling point greater than 538 °C (1000 °F).

25 The granutar solid wax particle of claim 23, wherein the granular solid wax
particle size is between 0.3 to 50 mm in the longest direction.

26. The granular solid wax particle of claim 23, wherein the granular solid wax

particle shape is selected from the group of pastille, tablet, eliipsoid, cylinder,
spheroid, egg-shaped and essentially spheroid.
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25. The granular solid wax particle of claim 23,
wherein the granular solid wax particle size is
between 0.3 to 50 mmin the | ongest direction. 26.
The granul ar solid wax particle of claim23, wherein
the granular solid wax particle shape is selected
fromthe group of pastille, tablet, ellipsoid,

- cylinder, spheroid, egg-shaped and essentially
spheroid.- -21 27 The granul ar solid wax particle of
cl ai 23, wherein the anmount of inorganic -powder

ol partrar e SSELvRER Y b Sl s NeroRh s BhadRet horgani
\%ﬁ. T_h epogldamdaaﬂg anh ipdrc'em_mg@ afthe wtd_gpéngiﬁraﬁiid \Bﬁc particleh is
erei e h _ wax is Fischer-Tropsch.
deri ve&e%nﬁﬂgk%?%[%ﬂgéérg%ﬁi d wax particle of claim
conprising: a. a highly paraffinic wax having a

23,

Tl boi [ 1t ; ‘
ot i ng "o 3oid @5Fparia ol 2s Wil the Al ol wax
i nor gan$ Eisplwﬂé@psﬁbdﬁﬁl\ﬁig- in an amount between 0.1 and

5 wei ght percent of the total conposition of the

granul ar solid wax particle. 30. A granular solid

wed®- parfhedranulas salit wax pryticle of glaim 23 comprgng

paraf figli ¢ wagihaMarBsinR wkkGiabing lai TV H%ﬁih&%oih?l%& #hbAR43 °C
427 C (800\)@3@0 .a Iager__of second hi g I)a( . .
paraf finic RA@PHg 180 Peting BeiNt Hgatsoinar 558 rle 4108P °F); and
t hanf f51:0 C (a%ﬁbr&)nicgbcam cOMRNG ifh bﬁe_aﬁnbnu&tbetw@lﬁ|03/1t and 5 weight
paraffinic wax; and c, an ingrganic powder coating.

bn the out sPIESBY O/t ol EORRCHHCBIA o G ool Bexagrile
wherei n the inorganic powler coating is selected from

t grou [ amme _al um na, al pha al um na,

' f.
titani u raﬁﬁl?%%o%g\%g P%FS? ufEEP eof . 31. A gr anul ar

sol i d wax parfirstdiighly meoaffinic siardaving a T10 boiling point less than 427 °C

(800 °F);

b. a layer of second highly paraffinic wax having a T10 boiling point

' greater than 510 °C .(950 °F) placed over the first highly paraffinic

wax; and

c. an inorganic powder coating on the outside of the second highly
paraffinic wax, wherein the inorganic powder coating is selected from
-the group consisting of gamma alumina, aipha alumina, tifanium

oxide, and mixtures thereof.

31. A granutar solid wax particle, comprising:
a, a wax having a T10 boiling point iess than 427 °C (800 °F}; and
b. an inorganic coating of powder selected from the group consisting of
gamma alumina,'alpha alumina, titanium oxide, and mixtures thereof
that adsorbs the wax without being encapsulated by the wax in a hot

- drop wax test.
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a. a wax having a T10 boiling point |ess than 427 C

(800 F); and b. an inorganic coating of powder

selected fromthe group consisting of ganma al um na,

al pha alum na, titani umoxide, and m xtures thereof

t hat adsorbs the wax w thout being encapsul ated by

the wax in a hot drop wax test. -22 32. A process

for transporting wax, conprising: a. producing
granul ar solid wax particles, by: i. selecting a

hi ghly paraffinic wax having a T10 boiling point |ess
than 427 C (8Q0 .F): ij. formng.the wax into solid

Pt o PR e g BE GRS et er 11 ¢ he

| ongest. di r poddiuoing granular sg@twaxgarivkeswax parti cl es

wi th an inotgani M rQ; f :
consi sti ng (Ejf ga%ﬁga}g@%r%l'%@fb%%ﬁﬁg “é%xuh%mhégemt% ibtggﬁﬁj B%nt less
oxi de, and m xt uthes 42RE€4890 “AY. | oadi ng t he granul ar
solid wax partic o : - : ! :
transporti ng' thelfﬁéggg@w?)é%i ar'??g{tﬁcﬁg\%g@esgpﬂ% desso; mmin
and d. unl oadi ngdiemetardntiedongestlyleaionsol i d wax

particles. 33. TREREULHS PArticteBhR FLinoMBRE PoRabhSelected
hei ght of the | oaded granular solid wax articles in

the transport ve&8@ the groyp sansisting ghgamms alysting. glphg glumina,
The process of chiginfihgkidedtnd MddsBOtHer&t@ t he granul ar

solid x particles to a base oil. production plant,
addi ti &nal | ;‘Paé&%'r"? Sfiaﬁﬁ'aw’g‘a&ﬁ?‘&é%%ﬁ fYC BirappRert vessel,
g:r anul grz S%redspmmgﬁaé tﬁbdicfgan@& solivaRhariers; #Hd
Clalm , er el.n aralll nt C wWax

Soa O Bom 1 oRkEeNg el B S Bl Wik Bl ¢ han

538 C (1000F). 36. I'I'he process of claim 32, wher eiﬂ
| ] 37. .The,.
prBcesanapraeat i oo Yine Bl R s8R iy Sia v

wax i s paiteleladr the transport vessel is greater than 7.5 meters.

34. The process of ciaim 32 for tfransporting the granular solid wax particles fo a
base oil production plant, additionally comprising hydroprocessing of the
granular solid wax particles.

35. The process of claim 32, wherein the highly paraffinic wax additionaliy has a
T90 boiling point greater than 538 °C (1000°F).

36. The process of claim 32, wherein the transport vessel is a crude oil tanker.

37. The process of claim 32, wherein the highly paraffinic wax is Fischer-

Tropsch derived.
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Tropsch derived. -23 38. The process of claim 32,
additionally conprising renoving the inorganic

powder coating fromthe granular solid wax particles.
39. The process of claim 38, wherein the renoving
step is done by attrition, air blowng, filtering,
clay treating, water washing, acid washing,
distilling, nelting, or conbinations thereof. 40.
The process of claim 32, additionally conprising
formng a slurry of the granular solid wax particles

prj,or unloadl - ' , o) .
P P vl BreRls ol aftiiralCiorkeBeaTPufy #e ifgani
conpr i gowder caating wors tor gramgarssohdwvgh partitlegr eat er t han
7.5 neters of granular solid wax particles in a

transport vessel to a distant |ocation, wherein the _
gr3@nul dihe prsicess olotaipait; wberein the randving: step is slong gy plrition, air

par af f i v [ I
Phan a2Pved e H%?ﬁis%%é@%%‘gn%‘?? ARHSho e
D1321 @veétaEeﬁqu%ion e@f.at 25 C; and ii. an

i norgani ¢ powder coating selected fromthe group
conS|st|ng of ganma al um na, al pha alunina, titanium

oilcle. ThAREPCRES oL ARIE 12haIsnalieRIRSISING TR B EWEK PHIS

the gr afaHudr s6ifd Wak yéericigrior & @fioddigdr oduce one or
nmore base oils. 42. The nethod of cI aim41l, wherein

the highly paraffinic wax is Fischer- Tropsch

derti vedh méiBod dheaking bask 6f fraph @batrdisponéefréma didient iocation,
powder of the powder coating adsorbs the wax w t hout
bei ng ERTEPEMY ated by the wax in a hot drop wax test.

a. transporting a height of greater than 7.5 meters of granuiar solid wax

particies in a transport vessel to a distant location, wherein the

granular solid wax particles comprise:

I. a highly paraffinic wax having:
1) a T10 beiling point less than 427 °C (B00°F); or
2) a needle penetration by ASTM D1321 greater than 3

mm/10 at 25 °C; and

ii. an inorganic powder coating seiected from the group
consisting of gamma alumina, alpha alumina, titanium oxide,
and mixtures thereof, and

b. hydroprocessing the granuiar solid wax particles to produce one or

more base oils.

42, The method of ¢claim 41, wherein the highly paraffinic wax is Fischer- Tropsch
derived.

43, The method of claim 41, wherein the powder of the powder coating adsorbs

the wax without being encapsulated by the wax in a hot drop wax test.
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-24 44. The nethod of claim4l, additionally
conprising renoving the powder coating fromthe
granul ar solid wax particles prior to

hydr opr ocessi ng. 45. The net hod of claim 41,
additionally conprising renoving the powder coating
fromone ornore liquid products of the

hydr opr ocessi ng step. -25

44.  The method of claim 41, additionally comprising removing the powder coating
from the granular solid wax particles prior to hydroprocessing.

45, The method of claim 41, addltionally comprising removing the powder coatmg

from one or-more liquid products of the hydroprocessing step.
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