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granular solid wax particle suitable for transport In
a large transport vessel, a process for transportl ng
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base oil fromtransported es.

BACKGROUND OF THE | NVENTI ON Highly paraffinic wax is
made by a nunber of f t rI rocesses. It
may be further upng abl e

hydr ocar bon products, such as fuels, lubricants, and
chem cals. As wax upgradi ng equi pnent is expensive to
Trenpfesentiinventiod relatasdor eomagsitipg od @i grgnylaaselid waxdarticle

{ d ,at of
LBl rasppitiE 2 s AR es o BEESY [ lerBttine
d;r@ﬁala'r @an@wéxjmrnclteb eari nhethad dif shakihg base il drorh dransported
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sfiliffwayperticteshandl e, especially in large quantities.
O hers have shipped wax by nelting it and transporting
it inanolten form selecting a high boiling cut of
t he wax and mak BACKGROUNDIQF JeiE B SENTR®NNg sol i d
wax pellets and suspending themin other hydrocarbon
l'iquids, and form ng an enul sion of the wax in water.
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problem is that the wax is difficult to handle, especially in large quantities.

Others have shipped wax by melting it and transporting it in a molten form,
selecting a high boiling cut of the wax and making hard solid pellets, 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 10/950662, filed September 28,
2004. In some situations, the shipping of granular solids can be preferred over
the shipping of molten wax or slurries. One situation is when the receiving site

already has facilities for handling granular solids.

Others have also shipped wax as solid 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 wasteful
loss of the up-gradable lower 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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could resist crushing. Wen a high boiling cut is
sel ected, there is a wasteful |oss of the up-gradable
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have been shi pped in boxes or bags on pallets, where
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otiligedi fer shipairty t@blgrapaleaébilmwaxwm@am ng a T10
boiling point |less than 427 0C (800 OF) and an
i norgani ¢ powder coating. This granular solid wax

particle may be eggjpmaARABFPPLEafENTMN (N the hold

of a large transport Vess odi ment we

have discovered a granul ar solid wax particle
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encapsul at ed the wax in a hot drop wax test.
BeWdereeatings oU'”ﬁﬁﬁf@nLMﬁr srlidewax Qadm B’tﬁyab@ easily faansported in

Bk i o B Bl &gnggaggg% ) @ first highly

par a |n|c wax Ting point |ess than
427 0OC (800 OF), b) a layer of second highly

ar af@nl C X having a T10 boiling poi nt reater than
By (GELN tﬂ)\erm%% avediscoyaredia Bsanulprggelig wax particle

Bsthpfidihg izCw¥Rhaving a needle penetration by ASTM D1321 greater than
3mm/10 at 25°C and a coating of an inorganic powder that absorbs the wax
without being encapsulated by the wax in a hot drop wax test.

In a separate embodiment we have discovered a granular solid wax patticle
comprising: 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.

We have also discovered a granular solid wax particle comprising a wax having
a T10 boiling point less than 427 °C (800 °F) and a coating of a powder that
adsorbs the wax without being encapsulated by the wax in a hot drop wax test.
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and c) an inorganic powder coating on the outside of
the second highly paraffinic wax. W have al so
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wax having a T10 boiling point |ess than 427 0C (800

OF) and a coating of a powder that adsorbs the wax
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BarfigiRar ate enbodi nent we have di scovered a nethod of
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hydroprocessing the granular solid wax particles to produce one or more base
oils.
DETAILED DESCRIPTION

Although the shipping of granular solid particles may be relatively expensive
compared to shipping liquid hydrocarbons, many common products are
shipped this way. Examples of products that are economically shipped as
granular solid particles 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
pellets, flakes, grains, or pastilles. 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 until this invention the
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shi pped this way. Exanples of products that are
econom cal ly shipped as granular solid particles are
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granul ated detergents. As long as the solid particles
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W@X M%?ﬁ Lci)"’are general |y sold and
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the product from breaking or causing the solid
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gk anul ar solid wax pariticles arle shown bel ow.
ig'ég\,f& ; s.a.Shell trademark. Paraflint(r)._is. a

regi st er"éﬂ) SASO878r ademat087 Grianub84 sol i di Q¥ Not tested
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DeleBge N a T ovv| ng or runni Nng |cConsi sStency. Exanpies of
ﬁén gtlofnree fl owi ng solids incliude grains,
roprbceSS| ng catalysts, cogl, and grjanul at ed
@é‘t’@r@%ﬂ‘tﬂs The @ranul ar $olid wax1 part| cleg of jthis 1
bragant i on have artficle_ size gregter {than_ 0.1 nmin
the | ongﬁ%@édi r i on. Pr&ferdbl y ey |are Bf a 12
parti cl e between 0.3 and |50 nmin |di aneter |in the
| ongest ghepeiction, and nore prieferably jof a partjicle
size between 1 and 30 mmin dilaneter in the | ongest

JARAWAXAY iF beShplldrademnarko| Patafii® b trogistste MBASOL

us((iful in this invention have a shape that is selected
of the follow ng: pastille, tablet,

el lipsoid, cylinder, spheroid, egg-shaped, and

essential |y spheroid. By essentially spheroid we nean

@mul@m‘plpéwax padictess in the context of this disclosure, are free flowing

solids. “Free flowing" means: is capable of being in a flowing or running
consistency. Examples of other free flowing 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 longest direction, and more preferably of a particle size
between 1 and 30 mm in diameter in the longest direction. The granular solid
wax particles most useful in this invention have a shape that is selected from
one of the following: pastille, 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 particle. The

"maximum projection” is the maximum possible particle projection. This is
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a generally rounded shape with an aspect ratio of |ess

than about 1.3. As used herein, "aspect ratio" is a
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projection of a particle divided by the value of the
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r ot of rrn' ng, Sandvj k Process Systens (Shanghai), faor .
@as%mﬁfee, geveganaddaege 1oipigemins: edWpmeny TR quPaHeiRg Treg flowing
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wax, in the context of this disclosure, is wax having
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30 Dl ren Bt Bl Do Rl P B PTG Beroent -
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described in detail in %S Pat ent Appl cation
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BECBRLASP R f DX Bl RGoHSAf T To ey 22, 2004
refined foots oils, waxy |ubricant

Examples of highly paraffinic waxes that may be used in the present invention
include slack waxes, deoiled slack waxes, refined foots oils, waxy lubricant
raffinates, n-paraffin waxes, NAO waxes, waxes produced in chemical plant
processes, deoiled petroleum derived waxes, microcrystalline 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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raf fi nates, n-paraffin waxes, NAO waxes, waxes
produced in chem cal plant processes, deoiled

woetoenloessm deri ved waxes, mcrocrystalline waxeer/us2006/009369

Fi scher- Tropsch derived waxes, and m xtures thereof.

The pour points of the highly paraffinic waxes used in

the practice of this invention are generally greater
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blapddest analgticalinhéthgd AS TV DEROZor iks equwblerneﬂnkisarsltatehe
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oils. boi ge di stri butions an
[ ﬁa@darﬁi mathoddi Be §30beilngepaints lﬁln@blsmpemjum which 10

A B AL AR BB e o
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than 343 degrees C (650 degrees F). Additionally, the highly paraffinic wax
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 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 to 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

-6 -



10

15

20

25

30

wei ght percent of the wax boils. The T90 boiling point

is the tenperature at which 90 wei ght percent of the
woasosordss. A highly paraffinic wax suitabl e feCcTasSe0061009369

the invention has a T10 boiling point Iess than 427
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greater than about 620 degrees C (about 1150 degrees

The b5 L0, ABR o945 88 REBSPoPhrb B g orarinic
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boi | i ng range of the hi ghl paraf fini c wax
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03|t10 of t.he ul.ar solid wax artlcle
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ASTMD1321-04." The needl e ‘penetration is greater

Prfl 10 8, 28, ﬂ)t 15118k, endtﬂryl4gelemeéits phthe IBenchchrabie)(lUPAC

17 W s Behead Pofantl b lings Bt issBiin s Brshouid
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solid wax particles of this invention conprise the
ALgIIYMPAcEPhate, magnesiiraexide; saleip eaebanade agelcium hydroxide,

daﬂapﬂf&lhﬁepl Sildéoﬁtléé‘gsmc'a”ﬂ g orﬁ)gx\gdﬁéyfso% %Hgl%ls such

use nventi gn nus
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e mcr bm cron sized powder via
WS chel S pabity oB Ui ptder eratnadh opatsnt, deemast
pPrefirERNESmpounds 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 discovered 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 resuiting powder coating will not appear to 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 looks noticeably wet. Upon cooling a wax impregnated less preferred
powder, the adsorbed wax will form a “button” with the powder indicating that
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powder conpounds include but are not limted to the
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the resulting ggwder coating wll not appear

Rwdergratingonatesial bagroundktarasizentpat pedoros posefeablydn the hot
%&i: spread out and dispersed by for exanple
(?I%fol [ ng{%é}tfe wax i nmpregnat ed powder between one's
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er on the surface for a few seconds,

et may |i
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. i Ly, . _
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the pewder will wejgh between 0.1 and 5 weight percent, and even more
preferably will weigh 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 transport.

Powder coatings are dry coatings that can be applied to 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,
tumbling 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 solid wax
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by physi cal bonds, rather than becom ng chemcally
integrated into another (which is absorption). The

° o _ : :
Al & Rl A PRI RImPtodetAo B BreaR ynder hoavy loads.
Papiablly they willwithestanctloass toif gyeaieeﬂmﬂ‘i(blgldmbﬂ, rlfﬁbmsprtelfm’ably
article size of the powder coati.n hou

Bt b Hbr el AndedRa o ele bl Gealarn pohalem2. A
f02aNf BOOG/EH2S dofiviSHTRb Hhe 786 OF GhBrodirate 42 3HEERRS Bf solid
contaminants wll influence the hot wax drop test.
waKParticles pragsong dewn figen pbader Towagiany!areodidiveax particles of

[€10a0Sh B B aRahafiel his TRoRRaTEE S a et ubiite Bagen
whentieépbreveadparii ted Bamépdrt péssdl ky adrigitbfypester itan 7.5
surface to volune ratio of the wax particle and the

AetRi Pepfeiadly foca baighbpreater iheRded Medeisi ng to the wax
particle. However due to cost and handling issues, it
is desirable that the powder coating account for |ess
Ahamlidjmentef thet graeulze sblid wawepgtitieaf thiseéntaritan has a layer of

t ed article, re preferably, the powder wl |
O%&ﬁ W@%%’é@ﬁen'.ﬂie Efﬂﬁl}/gpﬁ}a%ﬂ? Vs g aghtd Qg peint less
feregd k| ' bght
R P oo\ () SR8t e lng pRifie? 0BAD, TR ferdor wax
bag aiTdi0ehailing peint gradtar thaner 4 degrans 42 ¥fithdegrass (i)t sudh that

b BBeB AR Fier SR e TiER 1 0 B gt harder wax

t0Bs BEplicy b?%ﬁiﬁ%‘,ﬁﬁﬁﬁh . SPIAVERY sERRBanAMY, BF ¥ther coating

coatings that can De applied tothe outer surface of
methoslsl i d wax particles without the need for a sol vent

or volatile carrier. Exanples of equi pnent that may be
used to apply the powder coating are spray guns,
Thergtamgdardsaliod wianx pasiclesnfiay iberieadey irftd RVeSpdrt vessel using a

wide variety of bulk solids handling equipment, including belt conveyors, screw
conveyors, pneumatic conveyors, tubing, scoop loaders, blowers, vacuum-
pressure loading systems, and hopper loaders. Due to dust created in handling
and transporting the wax particles, it may be necessary to install either on
shore or on the vessel one or more methods of trapping fine air borne particles,
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 handled 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 transport 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
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The Iikelihood of breakage or clunping is nore
pronounced the hi gher the height of wax in the hold of

woOheostwasssport vessel . The granul ar solid waxp&aCTiusk@s/009369

of this invention will not clunp toget her or break
upsferhaat s GAShsRYR el pldRtoltl SuHl4 bbb Rt

tdaajrtheatangportﬁ/esaeldneym mdetomrécbmi thie gragmu@“cwhdtvbmn

PaRictGor s yanampa 30’ in S0sid a8 TR e powder coating

iH %Lgart%neh &8 filt
PRt B PR O TS SR Yepp I MATUA B AL e

eyaleness sipatrostatisprecipitatars sarchthd Weat Altﬁrnameiyt aslurey ef the

ORER ool oA ARRERA S Foie Sn RS adht 4B Reioacing,

dZcmipiat tite wAR celfepisk panripeeloff fie wWsderhan IRRId iungX Slurry
IEl_artlcle of this invention has a | ayer of harder "wax

QcRERPs that waulthPe syabiertpMse atedassibed imUB1Batssit | i ng

Abbfarofs Soidbal Topgeedaly BRSS! 065 1) Bt 2o
m%targheacbr@oratbdrhe‘iém déquide sis€fu] 8aGhdegesttsh &) thedigeit/wax
er c ush re i stance .to the

%Q?”{/ ."H"ég ' Ve fr a&ehgﬁ'gh‘aﬁ@a at@faxm grasie gisfilates, vaguum gas
&, RISt ofﬁe?fréﬁ}fb SREaHSGh co?ﬁ&ﬂ?%ﬁs W@bﬁq_oﬁ"su%ﬂﬁ{wds
coat i ng met hods r¥he granul ar sol1d wax parti

e pretareadl unrar:tpllaammwberet suﬂﬁﬂscmlntmmagoa ointld@waams ehyssue

RhorDell 2 Ohns Pl B o Ere BRE Bl piEY 69 be sent to
ctortsvenaon@lcr@@poéra@«d@f@r,|ubh@mmggrd@§ékérpé g8l ﬁydr@é@'ﬂb%@h feed

systens, and hopper | oaders e to dust created in
%ah'oﬁﬂs Ayaswdmigaseibesuld e numpe@mtpélne traneportivesselis tad, to

ARGFRR Weihol o RE e FORAE 1BBRNB 8L AL sy 050!

one or nore net

particles, such as air filters, cyclones,

electrog lec precipitators or any other nethod known
NereMae

Imesd ANR; Bightdise arnpamagiesysteraio piloaddhe solid wax
pArtidiBS $ron4 $FiinsBBrtd/e8sel. A cyclone would be used to recover the wax,

and the wax would be placed into an oil phase for further processing. The
conditions of the cyclone would be set such that at least a portion of the powder
is separated from the solid wax particles. The powder could be captured from
the air in a conventional air filtration system (bag house), possibly with
electrostatic precipitators. Optionally, at least a portion of the recovered
powder can be returned to the granular solid wax particle production site.

In the context of this invention a distant location is a site at least 10 miles away,
preferably it is a site at least 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 distilling, hydroprocessing, solvent dewaxing, clay treating,

and blending.
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less likely to crush and stick together, they may be

handl ed rel atively easily by conventional equi pnent.
wohey/1@ars2pref erably | oaded to a hei ght great ePCrTham06/009369

7.5 meters, preferably greater than 12 nmeters; such

that large quantities may be transported in bulk in

the hold of a large transport vessel. A preferred

Reamsysd of theepewtien eoadingy wiichoimiaytistekfere with subsequerid

BRERERIE e Wit AR pDBUSHBY onkr ST Bprcal 6 Bowing:
ditgtientait BeMing wabewashing, 8ciarvasHing of h%’br@@rélﬁl?'bgﬁnelting
are unl oaded for further processing. Simlar processeées

theswaxo Wishmelting efrtha s the sreldensg nswdereatiog will in most
I ' t.icl 1 th
POl SR G DR bR RSB G R b psentites
apdsdlugori simpiy rdpeocessesisaid/retorneaite the eyahriiilansolfdolax particle
trappi.n gusi: such fas article filters, cyclones,
BT%@F&'B&S €i €OpVeD Wi E‘P‘é{id%f ceafingsHemayike necessary to add a
ORSFRPELNR O et s TOBGAMS ¥ ot ncraic
cempaaenigrorsdba nditen wae Adterradively, te poltpadvad Eodldde

ag.a.liquid slurry. Slurry processes that woul d
%@ﬁ%ﬁ t?)éﬁlltr@t'{)ﬂ rgéSt@f"@OQjescri bed in US Patent
Appl i cations 10/ 950653, 10/950654, and 10/ 950662,
filed on Septenber 28, 2004, and incorporated herein.

An gspasially ereferred further proeassiog option and ooeifal wiich the low
" L . . al hol Light.-distil| , \
it Mighl betEfunte el SRRer piesilinS tei iy irSBiacepsing of

thefgraeular solicaax partidest pridueBorid e pefe bheogs! fur
liquids are preferred in applications where sul fur

FUHORIRGESS INSrPRONEHRCIUER hb’gpcéfﬁaﬁ@gu@ydmpf@km,i vel y,

; . i ' 3 i I d
OB BB A IEHAShRD, SGHEE RIS D S0H ano

napdtioa.rragk aispl lae p'ralqidujcgd lascside prauucts bzdhé HoropBodessing of the
s il caul e ed into the transport

SR PG poreBig e, FaPhias ObhydPPraResAmg Stepmnat

vidigid headiitaeld for /88 fhit if }P’?% ' :

one _m'é;ht use a pnednrg?iegoz)y%q@ﬂ ngf gﬁ’gﬁ(?ﬂ)ea so%}i d

dgsggribed in US Patent Application 10/744870, filed December 23, 2003, and

completely incorporated herein.

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 upflow 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. In some situations, removing the powder from the
hydroprocessing product liquids may be easier than removing them from the
granular solid wax particles prior to hydroprocessing.
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particles froma transport vessel.
used to recover the wax,

wonvw/1amsei | phase for further processing.

A cycl
and t he wax woul

one woul d be
d be pl aced

conditions of the cyclone would be set such that at

*rﬁé%uo%vlﬁgfekéﬁ{bl

solid

wmhﬁﬂQQﬂgﬁf

partic er c e

Het ilﬁﬁﬂ%ﬁ%‘ﬂ@m@%ﬂﬁ&ﬁ

captured

mllwldﬁd'tq be a llm]tatlentomhhlalscape ofithe 'rmAehhon.syst em (bag

house),

Optio

nal ly, at

possibly with electrostatic precipitators.
| east a portion of the recovered powder

can be returned to the grprahMPLEel i d wax particle

In the context of this invention a
| east 10 m | es away,

| east 100 m | es away. The
nor e

of the powde

groduction site.
Xamgle 11 ocation is a site at
preferably it is a site at
di stant |location may be a refinery, or
Apeaiflé ofFischar-lasesobi Wap refieoiding am)@-'bbseElFrédﬁérr-Tropsch
&aoce si ng y include nmelting, renoval
ayshyyas anavzed ajicioundto béveah%r@m‘m 8p SHOWAED Jmle L.
distilling, hydroprocessing,

treat

i ng, and bl endi ng. Renoval

sol vent dewaxi ng,
of the powder coati ng,

cl ay

whi ch may i nterfer @abia h Fisdheeduepschonexessi ng of the

wax, may be achi eved by one or nore of the foll ow ng:
attrition, air blow ng, water washing, acid washing or
nore Ppreferapnly by merting t Wt rmettimgof
t he w$x, the nore dense powdgg %\%@qen\ﬁdéévi [l in nost
cases Lsi ttle to the bottomof a tank or vessel
wherejit dﬁﬁoﬁéncﬁpmbcted and sold or si1p|y 7.6
r epr ogesse AtH-asol-d—wax—/
parti ¢l e W@%?"@P@TTEP @MT/‘{)ery fi ne powder
coatings it maygle necessary to add a C|ﬂf|fyh§? agent
or adﬁltlve or use a hydrocyclone to separatethe
i norgani c conﬁB@ent fromthe nolten wax. 573
Al terpatively, f e nolten wax coul d be eriflgg
filtration or E tillation. An especially pre 5red
further procesg2mg option, and one for which ghe | ow
boi l'i hg hlghlyigiraffinic wax has superipr properties
for, |s hydropt&tessing of 736
T40 789
T50 825
160 874
170 926
T80 986
T90 1061
T95 1124
T99 1221
Needle Penetration, mm/10, ASTM D1321
25°C 5.1
43°C 15.8
65°C 55.2
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the granular solid wax particles to produce one or
nore base oils. Hydroprocessing options include

woydrearssat i ng, hydrocracki ng, hydroi soneri zat POWUS2006/009369

hydrofinishing. Li ghter products, such as diesel and

R .may al so be produced as side products by the

hydr p oceSS|ng of the low boiling highly paraffinic

wax. Exanpl es of hydroprocessing steps that woul d be
e

b A7 doscloed 18 Aeiriug et Mg REe el srheriga
paritBatbdut hednRegiarisr BB mot@iRg maélith waRM atb&bys dle 15

I ncorporated herein. In one embodinment it is possib
greans ohthepaa partinigs were plaseddn argirgledayer in a dnameter

SR REE BRI By Ao oL Bogiina ik BPOREND e ik
Pagichysr tgdslpwgpaﬁ@ evehlgrplagihy evalyahweight oashe plurferwixhe

are describ in US Patent 6,359,018, and incorporated
H@hl%.mesq*zxéd@@%gf 60 @/@B%é\%@gu'ﬂﬁlﬁﬁt H%\Shecfé’r Q%@fja@pjommately 12

d
[RABIG40T0 oF ROFF nep BITIIE o BBAATRMRLRNE, Uicurming a wax
eladsit;omﬂ 836 igehmB twhttr 2 d0% Voidfrentioni Thapadides wenmgtangd
o DB5E o SRS SEAT 251 e PR s remorce
8R4 itk PR gBABA 'tﬁé 9éné>trpreés %s%#éﬁmg %@%%\P@/ rmBfed to push out

foll owm ng exanples wll serve to ther i1l l'ustrate
theewax perticlesm b masaalmamd that éneledcoatedevax pamicteststock

Bl B PFindle. S iB¥E IS e bleRsed VK flybinbas

Elas:@bwi a Painehdh and Merbliltadbtheanak ¥ﬁl¢éluﬁ@%§@ﬂh@@' a%Q)ne big
ave the properties as shown in Table |

ke h&pis l@fﬁramExaatﬁbeélngoatﬂdemaszowlélmtme@lpwd in the
FERBY Flafgd BandUriHdsddit n s BB ERMARLE $heSBORYSBvould 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 particles in a plastic bag with one of the following powders: 1.8 wt%
titanium dioxide (JT Baker), 0.7 wt% gamma alumina (0.05 micron from
Buehler), 2.8 wt% calcium carbonate (JT Baker), 1.0 wt% white wheat flour
(Gold Medal), 1.0 wt% powdered 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/cm2 was applied to 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 particles were then
placed in a Petri dish, which was then tipped approximately 30 degrees to
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nrml o 2 wer
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and/ or expensive to renove the wax from
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ganma al um na

Galiiel es in 3
PopEese 1.8 W% titani um di oxide (JT Baker),
2.8 W

vvur G

?pg é{‘gt@ c bag

(0.05 micron

ofHe BREICH CHRPIAG | |
0
from Buehl er),

Jﬁairn@ood
7 W%
%

\Wdditeifloor car bor
flour (Gold Medal),
0.1 wt% acti vsa

at.e wtdl Baker
1.0 wt ¢

sonde Pamiché wihiripingvhe
o powder ed sugar (C&

ted car bon (Ebarco KB-B, Al dri ch)

afair-good
, or
Thus

BEEAE

pel l et press
he_ _coated wa

and a | oad of

d._rllblt
Ynto th

pl acgﬁ

particles fq

%X%r}?mn%? rZ'}l’('réb ronz e/

eAngihgn2 was applie

r 1 week at a tenper

—1

bPérss
d to
ture

Activated carbon

0.1 wt%

extensive particle

clumping

poor-fair

No coating

0 wt%

one single clump

complete

failure

The titanium 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 could work if

the load was smaller. The activated carbon coating was the least effective of

the coatings. However, it is clear that even a poor powder coating is better

than no coating at all.

Example 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
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of 200C. The applied | oad was renoved and the wax
particles were then carefully ejected fromthe pellet
wonems0755be coat ed wax particles were then pl aeet/usm0sa/009369
Petri dish, which was then tipped approximtely 30
AIRIER Sl MRRBEA AT BPpaRaL! REARAHh ME damb mperature, itis
observations fromexanples 2 and 3 are summari zed 1 n
fedsdiklelto predicbihe prifsirmance afitise powteoposatirg iDahequeydre test
Particles aft 1 The titani L oxi de._and  ga
i olan e et AduS SO h F e daopTR s Trom
oairhple! BEFT (i), Haa1pd RISOABVAE blaBHIN AhSrofRRAteRB grams of
| oad. The coating of calcium carbonate was | ess

tBeftest pomdgyiiatinnes witly a spatula wordialsd heated o) @asThe wax and

' Y ating was th ea 0
TR Fon WEd flen'@ldfot KE20E, ORPNARPNE Ivarp Tak i Bl go"c and
aftearcomling do 200@0eThe obsématibns BRS s@hnidigedna Te®H iINBelow:
at all. Exanple 4: To distinguish between highly
effective powder coating materials fromthose that are
| ess effecti . j erving
how a drop oﬁgﬁg¥ﬁ%P?g%ﬂ&gﬁﬁﬁﬁ§ﬁﬁgngﬁiPPﬁ)f?% t est
powder heated to the sane tenperature, it is possible

Qupfedict the esretvgtriorrartlg& of the powder ot tihng in
. us one

Tdpppm@efoxidhe Fi sesiantly Fdopedh wax from exahpwex inptéghated powder
wax), heated to 800C, was placed on apprQxiyBiekn bet
grans of the test powder flattened with a ,S}Jpﬁtulsapandeween
al so heated to 800C. The wax and test pdRE&rngdierao
enprpsuleidwl ed t o 200C. (bservations were taken at 800C

and after cooling to 20C. The observations are

Gsurrmar‘i zed in Table Il below. Table Ill: Qoservations
IRTUER Dr oSty 2a¢8%ef ng Cbser vat i ohavagiperegnated powder
200C Ti t ani um di oxi de | nstant|y adsor bedabifyehrawk¥ apart between
i npregnat ed powder easily breaks apart bo%,s ”e]:&ers_no

encapsulation

Calcium carbonate FT wax droplet stays on the wax has encapsulated the
surface for a few seconds powder to form a “button”
Activated carbon FT wax droplet stays on the wax has encapsulated the
surface for a few seconds powder to form a “button”

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 “button’.
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 particles
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one's fingers - no encapsul ati on Ganma al um na
instantly adsorbed the wax inpregnated powder easily

wonewmk®7a@part between one's fingers - no encap®airas2me/009369

Cal ci um carbonate FT wax droplet stays on the wax has

paf Beoeasdl Sepaited RARRrS HMatbahtil SEANTBAM Ahe i are not
an afﬂegtivmzas hlasseeﬂw?peehﬂbdﬁé teaelily a_?éaﬂmdfw trfm waxww Wax

nds mer to,forma "button” ese result
HenacaicH Borm ifdapAvgsiers seditagks Saeh aligost the same
b5 RO bUFe Pt dImteia ahis KeHOt ﬂgé thes F’d“rtthéé othdipdiifers that we

f
Fi scher-Tropsch wax so that it does not becone
tasteth ucht asicdigiuh earhaxateaand abiiatdd earbot, Whicmakroom

Ld tbutton’. early when two wax particles that
Eﬁﬁb%%W§8gﬁﬁpﬁ¥ﬁﬁﬂjh| %@raffinic wax with a T10
boiling point |ess than 8000F are subject to pressures

equi valent to 12 neters of wax the contact point
sTﬂ‘reﬁSdéSuﬁﬂi fegenstrate thabselisliwax pesticles gampesinagd bighly

i ' i . Licle to the
hafartele S it BT By bolt RBSIBREICLE TePid By iR powder,
Baoitlas sitdriiatn diexidb gowtprpsolidtedideyl fdiehippingbeeniohgas
gf%$CtiVe as tEgse that seemto be readily adsorbed by

REangER I s NPidoeTey RsgR dransRer VaRseli BuGtes gawdde ofl tamker.
and breaks apart al nost the sane as the pure starting
material. This is not the case for the other powders
that we tested, such as cal cium carbonate and
activated carbon, which at roomtenperature had forned
a "button". These results denonstrate that solid wax
particles conprising a highly paraffinic wax with a

T10 boiling point [ ess than 8000F coated with a
powder ,
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shi ppi ng over |long distances in the hold of a |arge
wonawspwssk vessel , such as a crude oil tanker. YeTaiSa0061009369

1. Agranular solid wax particle, conprising: a. a

V{)i glg% paraffinic wax having a T10 boiling point |ess
R&27 oc (800 T); and b. an inorgani c powder

coating. 2. The granular solid wax particle of claim
1, wherein the hi ghly paraffinic wax additionally has

a T90 boilin 0| nt er_than. 538 0C (1000 OF). 3.
The g\rgﬁﬁﬁlluéﬁfr Fi,vy)ax,\gaglﬁ CPEIPESE¥: ¢l ai m 1, wherein

the granul ar SO|Id wax particle size is between 0.3 to

'e{" Fﬁn‘i& WAk Ha0Mhg #T1Thwilyrgapoihtiessdhan 427 °C
vvax partlc alml wherein the granular solid

wax parti c(8@0§ﬁ)1@103 s selected fromthe group of
pastllle tablet, ellipsoid, cylinder, spheroid,

egg aped roid. 5. The granular

sol | "wax aﬁ‘aﬂs{iﬁggpmkgg?n "wherein the inorganic
powder is selected fromthe group of oxi de, hydroxide,
xar bonas granphvsolidvesx particleatfelaiom, wheitsiim the \g@ly paraffinic

5. wRERARGAN RS ANIYD ol POl IR BrEo - GfdD .

eIementsfromGroupl 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,

@' nllfar%hﬂ heaPsartierd 6 claibl €, WheRACHO§Mnulat. solid wax
he granul ar solid wax particle of claim1, wherein

the ipetigasize isdwiwrend.s & &8 ren in thpdangsshHbagian

gamma al um na, al pha alum na, titanium oxide, and

Xt uf Ehg'%l?\% Vﬁgogdﬁ/veﬁégmgfeaﬁ%@gn ?%hgré@ﬁ’éhé’gféd&éresohd wax

f cl I hor gani C
coat ipigticle shaperis esleatprl bntthe groupbof gaaﬁdlsa a\ableb lallgpsoid,

wax
cylinder, spheroid, egg-shaped and essentially spheroid.

5. The granular solid wax patrticle of claim 1, wherein the inorganic powder
is selected from the group of oxide, hydroxide, carbonate, phosphate,

silicate, and combinations thereof.

6. The granular solid wax particle of claim 5, wherein the inorganic powder
contains one or more elements from Group 1, 2, 3, 4,5, 6,7, 8,9, 10, 11,
12, 13, or 14 of the Periodic Table (IUPAC 1997).

7. The granular solid wax particle of claim 1, wherein the inorganic powder
is selected from the group of gamma alumina, alpha alumina, titanium

oxide, and mixtures thereof.

8. The granular solid wax particle of claim 1, wherein the amount of
inorganic powder coating as a percentage of the total granular solid wax

particle is between 0.1 and 5 weight percent.

9. The granular solid wax particle of claim 1, wherein the highly paraffinic
wax is Fischer-Tropsch derived.
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particle is between 0.1 and 5 weight percent. 9 . The
granul ar solid wax particle of claim1l, wherein the

woizgdslp7ar af fi ni c wax i s Fischer-Tropsch deri vet/uk06/009369

The granular solid wax particle of claiml1, 110
D Thiegtandler 8ol WabopaRt8 g bl 1Rbrilsing 2
bot |1 e Sandiar Sold achaed 8*?6%0 OF) gt S
boi ling point greater than 538 0C %1000__0F); and b. an ]
i nor g&ni c 9dwfgv pesaffinisgvax havingreolih® bpdingezaintdess #rah 343 °C

5 weight p t,0t. ' it f : oy,
5, v aht peeeal) Bl L Yoo Uil SSMRSRLARRER s rag0
particle, endprising: a. a first highly paraffinic wax
having a T10 boiling point |ess than 427 OC%(SQO OF) ;

b. a [ayer of second highly paraffinic wax having a

T10 bbi | i nGNHRIFENKY RAW SR HQS&@"&U‘?'@W@W%&%@M 5
over the f| j Lind v :
nor ganic. s PR ALt AR i BE I aular selid wax
hi ghl'y parpéfticld.c wax. 12. A granular solid wax
particle, conprising: a. a wax having a T10 boili ng

i nt Al 427 .800 OF);. .and b. a coating of a
gg'\/\de'rb‘ q‘?ﬁg&;l‘aggg%@%@@qﬁa&& XCQ/W%’H%UQ' bei ng encapsul at ed
by the wax in a hot drop wax test. 13. The granul ar

sol i dawax pdirstirigidy plarafinicrwahawhigreT 10 bBRNBPWIST Ies$ than
an i norgani p&?ger sel ected fromthe group consisting
#3ar

of oxi de, 9@,°F$ar bonat e, phosphate, silicate,
and conbi nati ons thereof.

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.
12. A granular solid wax particle, comprising:
a. a wax having a T10 boiling point less than 427 °C (800 °F); and

b. a coating of a powder that adsorbs the wax without being

encapsulated by the wax in a hot drop wax test.

13.  The granular solid wax particle of claim 12, wherein the powder is an
inorganic powder selected from the group consisting of oxide, hydroxide,

carbonate, phosphate, silicate, and combinations thereof.

14.  The granular solid wax particle of claim 12, wherein the powder contains
one or more elements from the Groups 1, 2, 3, 4, 5, 6, 7, 8,9, 10, 11, 12,
13 and 14 of the Periodic Table (IUPAC 1997).
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14. The granul ar solid wax particle of claim 12,
wherein the powder contains one or nore elenments from

woOheos@ooisps 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, pt2/uSi®6/009369

and 14 of the Periodic Table (IUPAC 1997).15. The
gsanu'me éPAriLﬂ’arV@Hd% n?&ﬂtl%leoéf GAifd 'T‘E%he?@r‘?ﬂ?é nPO\'ivBEr is

wder 1s selected fromthe group of gamma alu
al phasalacztﬁd]ﬁiorrtme@ﬁou;moﬁgadmna ahuininaxalphasalymérag ditanium

roces ting wax, conprising: a.
produggqug 8P§ g\”’% qr 8 x particles, by: i.

selecting a highly paraffinic wax haV|ng a T10 boiling

w6 nt Al mesectsfur tﬂa%‘ép@ﬁir(g&ﬁ)@x‘rdompmsmém mng the wax
into solid particles between 0.1 and 50 mmin dianeter

in the Ionafscipdl rection; |||. coating the wax
parti 8 es WG grapRLsold MERORATICISS. P¥adi ng t he

granul ar solid wax particles into a transport vessel;

c. transpofti ngséf‘é@tuﬁ@@dﬁ&h@rp%%ﬂﬁﬁg:d\g% hgv Xa T10 boiling point

particles; and d. unloading'the gra 'ar soli1d
wax parti cles. leps tﬁh@4§706e@@00°ﬂ:),cl aim 16, wherein
the hei ght of the |oaded granular solid wax particles

[0 e BSDOT gl 300 4B bR an 0

granul ar sol i d wan irpdiaheateem the Iendestlirictiofr oduct i on
plant, additionally conprising hydroprocessing of the

granul ar sglid wax, particles. 19. The process_of claim
16, whereilf- theCW‘t‘tﬁ'El Peyugpaitisles \Mmaada@rtga@mamw Pas
a T90 boiling point greater than 538 0C (10000F). 20.

The ppoc eS@a@fngCﬂhé'g?hﬂ@ar WO Bl Jelificibs S ROFAnS B Pdssel:

is a crude oil tank
C. transporting the loaded granular solid wax particles; and

d. unloading the loaded granular solid wax particles.

17. The process of claim 16, wherein the height of the loaded granular solid

wax particles in the transport vessel is greater than 7.5 meters.

18.  The process of claim 16 for transporting the granular solid wax particles

to a base oil production plant, additionally comprising hydroprocessing of
the granular solid wax particles.

19.  The process of claim 16, wherein the highly paraffinic wax additionally
has a T90 boiling point greater than 538 °C (1000°F).

20.  The process of claim 16, wherein the transport vessel is a crude oil
tanker.

21.  The process of claim 16, wherein the highly paraffinic wax is Fischer-
Tropsch derived.
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2 1. The process of claim 16, wherein the highly
paraffinic wax is Fischer- Tropsch derived. 22. The

wonremaesssef claim 16, additionally conprising PEemm$200§/009369
t he i norgani c powder coating fromthe granular solid

X PRkl &l 'W%,Fﬁdlﬁt?&rﬁall f e femWARERhE | i
?%e rzpr%yﬁé]gésst ep ?ls done by at ?rciot iFgrin,l g;i rmbl @% hg’morgamc
filtepowder coating iremtthagrameaesolichwak partickes.d washi ng,
distilling, nelting, or conbinations thereof. 24. The

oce f clai 6 ditionally conprisjng formn "
B 1) aeRt gAML oA tie T SleHsi GG B affiton,
unl oagir BMbwiRB; filferiR], BRE tedatiRk WagebRashifl | adid avaskivig, distilling,
transported froma distant |ocation, conprising: a.
t r ansitinch @r gonwiingfionsftheiedht er than 7.5 neters of
granul ar solid wax particles in a transport vessel to

dis t : r e i I
2470 LREbro@il draimt T/ lchid iy Hoiltsho Rl MRy o the
1) a Jrab@ldradlidivgaxppantitlesgsiorthanloddihddC ( 8000F); or
2) a needl e penetration by ASTM D1321 greater than 3

10 at 25 0C. and iji. a .powder coating; db. .
P ofs bl raRDapaaspRROEG e FabePed fonba digant
pr odugeafitie Wmprdigg:base oils. 26. The method of claim
25, wherein the highly paraffinic wax is Fischer-

Tropsch derived. 27. The nmethod of claim25, wherein _
t he pdwdertrafsparting avikfightd areatgr Hmor Ssmetrrs wégranular solid

W thout bej,ng p%?t‘?tfi‘@sc'm ﬂrﬁﬂsﬁ’é(rt (B8 & dlsfn? P&ca%ﬂ,pwherein

the granular solid wax particles comprise:
i. a highly paraffinic wax having:
1) a T10 boiling point less than 427 °C (800°F); or

2) a needle penetration by ASTM D1321 greater than
3 mm/10 at 25 °C; and

ii. a powder coating; and

b. hydroprocessing the granular solid wax particles to produce one

or more base oils.

26.  The method of claim 25, wherein the highly paraffinic wax is Fischer-
Tropsch derived.

27. The method of claim 25, wherein the powder of the powder coating
adsorbs the wax without being encapsulated by the wax in a hot drop
wax test.

28.  The method of claim 25, additionally comprising removing the powder
coating from the granular solid wax particles prior to hydroprocessing.
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wax test. 28. The nmethod of claim25, additionally
conprising renoving the powder coating fromthe

wgonreswulozss2sol i d wax particles prior to PCT/US2006/009369
hydr opr ocessi ng. 29. The net hod of clai m 25,

il - .
?@.' W‘Hg%ébhoﬁfcgﬁ{l?@u?‘% Aot cg)?’?f%rﬁg’ﬂ@?ém&ﬂﬁb'tﬁ@ powder

romone or no product
hydr oppatirg ionyose ep mae ligiidgpraduttsrofdb ingdmprocessing step.
particle, conprising: a. a wax having a needl e

08 b oA o W bR BT Docer hat

adsorbs the wax wi thout being encapsul ated by the wax
in a hot daopaxbisvings needle penetration by ASTM D1321 greater than

3 mm/10 at 25 °C; and

b. a coating of an inorganic powder that adsorbs the wax without

being encapsulated by the wax in a hot drop wax test.
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