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I nvention The present invention relates to catal ysts,

preparation of such catal ysts, nmethods using such

G:?M IU%HAN Ipe. BNIG cH@l(;BERaA]JBdSCRdI B‘quHEﬁIEBhO}iEOmEI]LEH@G AND

of products ' . - Background of the invention

Crudes (Meﬁﬁm#‘%z%ﬁwm&% CPNTAINER ol i d or

sem -solid hydrocarbons such as bitunen) that have one

or nore unsuitable properties that do not allow the
crudes to OBOSSHIONERBANCY T Rird poH2 dPPOAC ATOONSSed

OGBS oSSRk Uk S B by P
Appangtich M@l VNeC o6l ben 49t fof engars B headiisagant@agdr  AND

crude undesirable for conventional transportation

SE@HENGHED eBivenFORadIILLINGs ANDs dfRMilEge dA ¢ TRISSSPORTABLE
[ [ Vi ScOSi t.i additiaonal ly, nay al so .
C@ﬁ!ﬁﬁgﬁhg 26 d oognelﬁung el 2?%%‘%}\%}5 eé?bééﬂg‘?rpéw&?ﬁjsby reference in its

enfife@gessi ng di sadvant aged crudes havi ng hydrogen
defi ci ent hydrocarbons, consistent quantities of
hydrogen may nd&dCKORSUNBJ@H THE IMMENTIONoke
formation, particul arlldlyi jdfoﬁ%ee at etd t enper at ures and
hi gh pressure are uset £6 proc Y& We di sadvant aged
[0a2yde. Hyte ogresent Nawetoh, relfes @Std YndiRd b0 dGRg 8N Af@Eportable
costly to transport to treatnent facilities .

cotpngeht Pafkagoadst Pstisulay e duesthed vheshi gentle kandding ropper and
serlfighefll SANAALAGE e biBEnd C bR, EO 0

t Act, . .
i sadvalit aged crude“at el evate %p@r%a uglrgegs?og%éhsmsed in the

trapupestshie eominar.hydr ogen in the presence of a catal yst.
Deposits forned during processi ng may accumnul ate in
the |arger pores of P#eriptgmehtae Prpy vi scosity
0038/ or okheL,Pr RPERLESinET paLl':‘rffd qf
[ fe‘id i O R RpmP RPCplAegnRr £ PRAMEERORAONBE ' shlorabie
conthigers adral krstwrt atthe¢ haet. defypsiat Sraamebrabld asgeinesnmpolnds for the
contributjng to viscasity can not enter.D sadvant ages
POt vl iy sy GPad i thegoT GRin Faume and ofen
reqBir@ i {arE@RinAP WAtRaRfal Iy agent 'u@ecpﬁrgﬁglilltlé’ aﬂﬂoﬁﬁlﬁﬁné of the

t he hydrogen deficient hydrogens and arger pore

transportdtde eentaingrst Tpecdlyetheifillieglof tkesontareraciguired thediulk goods
the catalyst.is dimnjshed and the |ife of the

to bedrammyd; ar;ég st lhich MaggaTiy Borersass ‘é‘ﬁﬁ%b‘tﬂg ;ede a

[000%] hod  and/eRimpleGalont ¥8dh Jyefent RUkEIJISd ﬁrhg.S(iP%%ﬁaﬁoy 696,276

di sadvant aged crudes at elevated tenperatures an
to Mpyqidgaet 3br d8e (Hépatent disclopes odnyens fpefeedidg efgrariutar. mageisal from
: 554,994 to Reynolds et al.. 6,436,280
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Summary of the invention It has now been found that a
hydr ocarbon feed with a high viscosity can be
w@emwasiset i nto a crude product having a decr eBGBUS2009/047021
viscosity with mnimal hydrogen consunption by using a
specific high surface area catalyst. In addition it
[0ROS been Amather $uvhtsysteohkhowgh is ulid aaes ati@doseatial ySt Patent No.
i ncreased, useful life. Accordingly, in some
S B keSS e ThRv b BHeR: GFFiaas 4 Bbopr b that cxtends
dARRIEAIST RS 2 @BRafer WPHE NBLRhSider 0 n?h@%d’fﬁ[@e Qt9he ttglgscopic tube
Periodic Table and/or one or nore conpounds of one or
vapips basgdoaltke poomerCof thetuts epfl. t4 epHert iveli enchalidrendndlva seat are
support; .wherein the support conprises from0.01l grans
mRE eSS b SiatE sORRICT s BoPgTsks dpB ! dagyls far to drop
frag aféaeleéco%tdmwa) B8 5tot@FoRMaigHPPOrt, and wherein the
catal yst has a surface area of at |east 340 n2/g, a
[0 e si zeAmitarrsuplytsygamwirtadwraimeai an ipdiselodedimetleB. Patent No.
f st. 100, A and.at |east 80%of its.pore volune .
4’5?4r??§8§p§’s ; %?er%g ghﬁosgg |ageﬁgtdé§9§° F° étWFﬁ?§f‘%36@’aAat.‘ls aving an
expatidablercarrid? ¢ afEnEbEAg istFIYrted tdhea trANBHEONTRE @MrRE0Rprises a
catal yst conprising: one or nore netals from Colum 6
recingilis tplilpp glembrrbia iarelesnopisne Aobragieteorcampouivdds dfom each
| ymm 6_of. e Reriodi.c Table .
coffo bt TRAS L AR, oF A% wlb 4 B dpBlise B, TELLAP S Gdgine o
clogedabBset andOar? ogerfBh@f el dagierail th14de@Br0a PAcRTRIFBddvAce or loader
0.9% grans of alum na per gram of support, and wherein
whepsethe Beg p{ wranowpiepik 1§ lended entorthe eapiehk Eadheefibe hragBets engage a
beldBE% QES d I one of .the peaks .
“has a b%%glgv\\ﬁz %P gﬁg)][ &gfb 4 ea’stAafﬁe(.r) t@‘igﬁt{a e@ﬁo%\({qedaoent% FLger the
carpiyr d-telascogichfly @gpdndad &t a Atahivedrdargbrithbh @iat of FheSIBRR of previously

odi pents,. the j nvention provides a nmethod of maki ng
S‘a‘i‘néga%t%lg;g’t W’é‘ﬁh’b‘r‘i"@i fgplaced-upany iTh lesded ermigpisdhemtraséerred and
Jiti AR G Palfer OfitH [ Qe cked | Qi &
poéonpoundsgg? one J?gkggéﬁgg#gﬁég&%%hﬁ%%f%ﬁﬁggggg%?ﬁg&xmth&
thepen oud ¢ Halstasl aviet theastalipd goddst ol Herdededdage engages the top of the
tal / support. conposition, wherein the support. ,
toad Gidhg GBEF s lamgieb Cejisithe P 30 Giritniren F IogisT dRdt descends
doviivedrie), ale%bgfrfﬁ:pbﬁtigg 82 Waf T eOthe MAABMBoRET UFSRRISke from the
support; and cal cining the netal/suppdrt conposition
stregghing foseqsespatied by fthomrges tRCsttaclitd(ba@Gvillocqpiraehadetoacontract to
l.cined, cat al yst..having a surface area of at | east
th%%G%ﬁﬁfﬁpe§B%%¥gﬁgﬁ?b di stribution with a nedian pore
di ameter of at MIMIMARYAOF TAFINYENEASH 80% of its
8ore volunme in pores having a pore dianeter of at nost
[008F0 A , Theepesenisuveriies ldes e 2amcthoderhioredndy ASTbrtable
6 por e.di,amet er.s and pore vol s are
con T BT B PR B e PRt bae.
bageningi Aesred, top BLd bR¥eed best BhHaMtidasont ARTMEEhRfiatdRIHRE The
. a catalyst conprising: co-mulling one or nore netals _
InteppeHReSRITIRR 1BSesRred He A paskagcsyvighl, evidnidie eperotee ditherbagbeing
: - r Col,u 6. of .the .
AisrRETPARS: Bl BOGHHin BIETEL Rorfnet BTG JHR as®or ioas beine

positetal Vetipgy belownhespti @wp. WhedBirbutiig eadRPARE hopper is placed
rans to 0.2 gramof silica and

cqonprises fromO0.01 g . .
over HEniey § gieaife: IS0 agr ARRYesh (hF Ghiilutiper ergr el Bibscd base.
Bul ri. Ml | C Pti
S8 800580 40N SHOT Y EAEEL] LA e
fill lew¢lciThedbudiageddsstre dispersed frotrhhe Godttibming emeltedlthe Ab@ley Strough

exhi bits one ar re peaks between 35 degrees and_ 70
the G810 57 1 eqbiol B EloRER R T e Heiaies ahder & lyaber bulk goods

wi dth of at |east 10 degrees, as determ ned by x-ray
diffraction at 2-theta. Further, in sonme enbodi nents,

the invention provides a nmex hod of producing a crude
product, conprising: contacting a hydrocarbon feed

with one or nore catalysts to produce a total product

that includes the crude product, wherein at |east one
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descri bed above. In further enbodi nents, features from
speci fic enbodi nents may be conbined with features

wo e@ansasher enbodi ments. For exanpl e, feat ur esp€T/0820091¢47021
enbodi mnent may be conbined with features from any of
the ot her enbodi nents. In further enbodinents,

in gladbagd. ok Hopatumesenmgrtibdlyadaad the dikpensipgooff he bulk goods to

e S el P e n L WP BE ot S350 BBl St o
bufk GY6RSin fkGhagl isS h%)%@h@m&m i®fm At RRBH BB MHopBEr Buring the

~contacting system shows x-ray diffraction
dispbusing of bulkgeods frymke bepped et easugemheittathsfmoving of the hopper

i FRed RS QPRI o B CBRE R e s st
to EeUtlBsclIAGUGT NEhSLIB digfibuldMicital M it fi&dlclaS brier as the

FIG 4 is a graphical representation of inlet pressure
levgk ot bidk geads by the deg ircreagps. t Areutesrvigpns sigllyavabyst sround the

{led. description of the invention Advant S 0 ‘
boauts ADUFORE! b F dufth e rl B O BURY RS ofler wror 5
mabaves hed thdletelaf Gulkdeops pouebahavi ng a decreased

viscosity with mnimal hydrogen consunption by using a
hi gh surface area catal ysts are descri bed herein. The
hi gh surface area catal ysts, preparation of such

catal ysts, contacting a hydrocarbon feed with such

catal ysts, the products obtained from such processes,
and the uses _of the products obtai ned are descri bed

herein. Cert BRAEE THEMQNGPE THE PRONMN GRS are

[Oﬂggf crib e@t}he? gllﬁ}fﬁltééés P e 91%&«?"[ linvehB6ABvild ﬁ)@qesbgft}g%%g?&dﬁed, as

i ned as ows. "ASTM' "refers to American
the Tsesiei egoansl biramidatsod ByARIfergnaviotthe folddveing detildlPldescription
ravit t. 15.5 QC (6 F). APl gravity is as .
whilb iR 5 RSP NP sBRETAE B iny Hr g
cent a ; ] ;
OO ocar By g i e P LE L F SR EP Lyt 2R according (0 the
preskat eyveninadwith aABEMIMbeholthDp2Sent i Bintiodah ac apal yesition prior to
fll.refers to.a catalyst in which at |east the majority of
g andh wrdbRNE: e is distributed in two statistical
[00d0]st 1 i bUbiicORsS? @f a PersBectiiv8 RBIVE LS theedRnSbALFIGT B@ling the filling
di stribution having a significant peak when di spl ayed
andoirappipes@ges| une versus pore diameter plot. For

anpl e, .a bi podal cat al yst. ma ave 30% its pore
007 e o Qe Dt BcpeFReRvatichd 15 Eordeeetly hiBeR o o ruy
wrappédgese; 50 and 100 Angstrons (with a peak show ng at

80 A) and 25%of its pore volune distributed in pores
[00kHvi ng aFigwice4 dis atrPeEsPeyBlonisly 8D@nagkEnBE@ Y Ain(samehiate carrier

' A') . Boiling range distributions
acc@g?}%tﬁzﬁ%\éyu&%gggy %tgo eed, the total product, and/or
[0013je crudégpreosilicta eapagivdetiewmbNad endTiy Medrimediate carrier

D5307 unl ess ot herwi se nentioned. "C5 asphal tenes”
accordmgyte thesURISShHIVERH®S that are insol ubl e in n-pent ane.

000 e el Paspei® oy 8P lLE Rep e O e o

the sutg@lt ublestiom n- hept ane. C7 asphal tenes content is as

term ned by ASTM Met hod 279.. "Colum X netal (s)" .
0015t or o 15EURY 162 HF SeTHRNA} SOGT &R SR  Raplrppér Flong line
7-7 BeFigafli ¢ Tabl e and/or one or nore conpounds of one or

nore netals of Colum X of the Periodic Table, in
[0016i ch X e &% poaddow cchartcablowmeg A rdyemp (ahp matikethpl dorming a

1-1 of the Periodi abl e. For exanple, "Colum 6
wanfachbicRioplafis pEioc i T 8 BesemgPeTRRaIe r om Col urm 6

of the Periodic Tabl eand/ or one or nore conpounds of

one or nore netals from Colum 6 of the Periodic

Table. "Colum X elenent (3" refers to one or nore

el enents of Columm X of the Periodic Table, and/or one

or nore conpounds of one or nore elenents of Colum X

of the Periodic Table, in which X corresponds to a
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include, but is not limted to, hydrocarbons (for

exanple, Cto C4 hydrocarbons such as net hane, ethane,
w@e@pasms317 and butane), water, or m xtures therRGH/USM09/047021

mass bal ance may be conducted to assess the net anount

of hydrogen provided to the conpound (s) in the
[06Ar ocar Fogurt dad a ldw-EhArt stefvens an@ha cxompivey niethdd efufodning a

f eed 5@ Fer totgg vol ume of catalyst and is
trapsparialicqniaich gefoLdips oy thy prefeRinvepticlime of cat al yst is

cal cul ated by sunmation of all catal yst voI umes in the

contacting zones, as described herein. qui d
m xt e AH@QDE%M@EWSTHE d?rXEMBLAMé EM&@DM@N&?

e co und t are |i S dard,t enper a "
10855° o oo dararion B oGt gpeinn BENRR or FPERE i booas
is LbedaBs a%_ﬁBrt)land Qérsﬁncmﬁl@s‘bvideoﬁng@%tf pré@lcedamt @an be packaged

conbi nati on of oneof nore conpounds that are |iquid at
utllswpg\mft pregens ipyentpn.el lcoprsesuh devenhen fiade u@blatles iatagkpRing any
mat atl %a% caflal?rmﬁlﬂ lH(aa(a%%:d oﬁ“hgsreg@m sf aa?lcélg 3 rPr gsf ga],r% ﬁ}ll&( packaged

earth

ple@bﬁl’ ammmn aPhergospINBlikoREkhRAr iedes. BX@&BI@@ NS Ghal e thalis goods
in metal salts of organic acids is as determ ned by

inchsieMmbNE eFfooDEBNEd tonthsr &IW%na%itwé prqdugsriike Xeeds, rice,
gra(h‘x)smv.%gétaﬁlg tst Qhé’?nlgylg}?%hﬁé{s Pce nﬁ@zﬁé C{)lfl%nnaceutlcals raw
refmal ni ng af

evapor Ion an

chanibsis fattﬂl.zeﬂvpﬁactmgtlﬁeblasac &Slﬂiﬁill@fsnpliaﬁit Ib)a)(tsﬁﬁ]’d\ﬁdﬂﬁilmfd parts,
D4'53q? "M neral -oxide fines" refers to oxides of
ariingg BlaghonHE cecteand eerepldrodudtesush A8 Whegt gpiagstygtf machined
I
po 78, TR o Sy P SRl et o, i

sarmli rgn:zmel wiockosx ik cemagnémeumsmt devenaion ralsd finéds utlhea*temf in bulk
i.n.t droc feed" fers to

; nu m t ent
pakREY G B Brlkngsog dRntiin PO AEBLY (phe eRatey HaeTurRRrially
proREE Mods THkk UREEn IS, %%H%&En ! &H&gi%ﬂeﬁ M0y REE R products
and or ganonol ybdenumin the feed. Ml ybdenum cont ent
mamnfactheedhry@jns) bke boxtildse e@tmsg,a‘@»omertnym ale pyasASTdYs, plastic half

AT B ATt BHt h e A bt VS nd i parers. Al of

they@ltwm o8 ndhit&idld b edminr aRgk S;taakag%m galeridisShel RHEARD to be
of pore dianmeters, the statistical distribution having

encampagpad 11 &)arptress@taﬂpe%ﬁewcmu angd|ciayed by mhlapb@sfe vol une

di .
[OO\fg][ Sussgﬁ%‘t?ew I arEEt 36:%’%] 0%‘1“3% Swglgree)ér? Clplf r%megqr% O}I}lgiécate like or

corRuaporitighe ppag ehxdugmat @he Reterngetick, A @ntle Mdlﬁl%%bﬁerazo and
peak at 150 A# "Napht ha" refers to hydr ocar bo
Scr%hﬁbﬁé&tsgstemt BDrb@ﬂmg mgd rfamgag i gersppiithle sopaingead of bulk
nd 182 0C (360 0 F ) at 0.101 Mra.
goo%azﬁgﬂeége%grn?‘ |§ as determ ned by ASTM Met hod

[00%307 ' NiVhVie e gernelf: dasdling Hoippeed ), an‘d&ﬂﬁdxbhkm bdgl 9BtenOI2 may be
conbi natjons thereof. "N /V/Fe cont ent refers to the

adae'@ﬁtt% wtork ivithy anygrumies ﬁéﬁ?ﬂﬁ?ﬁlqgr%ﬁtem@ r28¢ BIFSBIPIBT §mbodlment
/ n g

of HBShERh iy bh WPt SORARY TkAeS 0SBy pacain

syst@mg%‘xtmcnlk@il belcw ganovanadi um and organoi ron

npoun The Ni/ /Fec ntent is as determ ned
100587 Nt kb dPBE708. TR hgond: ¢ s SRERBPhC I system 28
mcl[f@ésecf fab hg@i%% Qﬁrupﬁé’tbduﬁpm@@rspéged MY QGRInRORLsE 880 At least one

Non- condensabl e gas refers 0 conponents and/ or
suppeTk telnes &ﬁexctmﬂp brevees theheme besegisasl upeSTpport 30. The frame

onet al | i fers to conmpound t i ncl ud
base, 78 SRS o g P ets et of nC BT SUEATLE HIFHE Breco or both

the Periodic Table. "Organonetallic content” refers to
the total content of nmetal in the organonetallic
conpounds . Organonetal lic £ontent is as determ ned by
ASTM Met hod D5807. "Periodic Table" refers to the

Peri odi c Tabl e as specified by the International Union

of Pure and Appl i ed Chem stry (1 UPAC) Novenber 2003.
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nmet hods. Crudes may be solid, sem -solid, and/or
liquid. Crudes may include for exanple coal, bitunen,
W 20094523¢5 or crude oil. The crude or crude feRdI/mB3009e47021
stabilized to forma stabilized crude, also referred
to as stabilized crude feed. Stabilization may
maynled vadecallyunovablevaibng thei support oplumendsl alheofipper support 30 includes

o BB ot (elkey Gt 5 Ok #ctssTHBY b o Erddeet source 40
intSURO b8 APitd Al IHRNrABYorRbiebrRGR4 24y s}BRvn%q?ﬁHiE?tf An upper

to, the production and/or retorting site. Stabflized
turgtablie44 havwuntt Wisn the sippérd eppandyloof fheguickagiag lsystem 28. A

distilled in a treatfment facjility to_praqduce nultiple
o BN <ol OB NPT U5 i besnas 916t pRodelshystem 25
Boflf éfic R¢aMRLAtablaphtg, uphes tirhlaBleeds NI 3ta@NE! Yd rotation of the

Iubricating oils). Distillation includes, but is not
lowgriingable 46 apd wpBgHemitable 4 midy b $yonhipeided dsclatidl Brey rotate in
u Sstillation.methods.. Undistil]ed and/ or. unf
unl$BE ¥R SoRhleny AL PR BEO EAS Ry ind Bs® BEwBbise b o alows
fortthatvdnatigribu e KB gedae 26 ah tearhspdttabidddntdihg@40f  at
| east 0.5 grans of conponents per ﬁéan1of crude. ‘
[022hnpl es ThE reckaging sestene Riomay imdndrie fiths¢nsor 8 desnonitor and
S al ted topped
e QPESR ELHATTMIERR: SBdh RS RO LRPERY s goods 20

in thewde 42haty basiséiencdnheaioadw el vdrius atathreashd S@E s of the
onents that have a boiling point below 35 0C

he.
packSigE FETTRER. (95 OPRlE. the k) ofpaliesenss Orie thsvkag 42 may be used
u Y : 0 :
o J8808g: gD YRS GAERIAL: Bl 8 HF Ol AP 0,
moggnpureribs upear syppmt 80 ot Hienteoippe 32 ao udeomiBod®e more bulk goods

stabilized crudes have properti that all ow the
26,330 1oFtmr e aones A v epebliadhh 06 GofpRiuf g bulk goods
26 LV RR} MRk bt gsh M&H@ﬂ&%&ﬁéﬂl@ Box&@ig%@{.s"rﬁé Al sensor 48
exanpl e, pipelines, trucks, or ships) . er crudes

map h¢ en phirasoric frenenittasandirabdiecrporcgerathee sersoaknaeven dethe art.
d.crudes nm

em di sadvant aged. Di sagdvant age e .
[Oogﬁaccept i Bac{kggiggts?’ A8 por T'aY Fg‘ﬁp’é‘%ﬁ? F%r}vegﬁél}ag rs_trStCh wrapping
devideeRU dRR s, fRE ddniple, o N4ASedh NP 3EAdsNOmRA ahi@WaBE QRIFPE. The stretch

val ue to the disadvantaged crude. The econom c val ue
wrappingisievisa SR furher iaclhéeser wrpr haaH drvingal totled autke wrap 52 secured
' tage [ IS enmed top costly to produce,. .
on e?{rvg%’g%%?tb,%geaﬁ eo(?lﬁ rr‘g%ap%'llﬁ 8 reﬁ%%glé’ rk ?St’é%%owapﬁ@“ng ahigh cling
factby, GuodRrduedt Wwiagd2 salche asy $Of v F @rdtdlewedpUERSs 18fown in the
di sadvant aged crudes may vary wi dely. The hydrocarbon
art. f Abg wrap dgadds yaticalampleable alonga guide) rodvihat ansepaallel to the

ORS00 o
any@Gw%h&wbymnmnmnbbmeﬂmﬁﬁnlﬁyﬁhlﬁﬁhé@m.exanple a crude

S NI N O
soufdk 4be Zf% ffﬁl Sg?gr‘ﬁg‘fhﬁ drinsarp Qi@tef:@ﬁg W%EF& 1%§?1fo‘?'&heg\§ﬂﬂggh8ds 26

.acrue ee ave a tota e content
withie get 161106002 4gr avssthoflesibld least? 6.f0RA Ivigr btk gobds 26 the upper

i / VI Fe r gram of hydrocarbon feed;. The hydrocarbon
SR N N TR
Vertfﬁgﬁlﬁ‘ lipRatEsRA QABHE YAkS W}if]rang 2 Al@/@ﬁ{c ggglgglﬁ%(g étgﬂex%i slightly

eteroatons per gram of hydrocarbon
belognpoiansig yel ¢lebully gpodsa?hontheded 4Rasinan dleastive.cgdbdiment,

I of.,0xygen t aini conmpounds  per am of _ .
the ol SR B Edatied o fieky srioTREDeY tte Asibalie *hisfiked. te

oxygen contai ni ng conpounds content of at nost 90% of

t he hydrocarbon feed oxygen-containi ng conpounds

content, wherein oxygen is :as determ ned by ASTM

Met hod E385. The hydrocarbon feed, such as for exanple

a crude feed, may have a residue content of at | east

0.01 grans of residue per gram of hydrocarbon feed. In
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di stribution between 400 OC and 650 0C at 0.101 MPa.

Sone hydrocarbon feeds or crude feeds may include, per
w@e@aisdf31f eed, at | east 0.001 grans, at |east BCD052009/047021

grans, or at |east 0.01 grans of hydrocarbons with a

boiling range distribution of at nost 100 OC at 0.101
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| east 2000C . In sonme enbodi nents, tenperature in a
contacting zone nmay range from 350 OC to 450 0OC, from
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In some enbodi nents, the crude product has a copper
content of at nost 90% at nost 50% or at nost 30% of
wo b@oasgsper content of the hydrocarbon feed. |PCT/E82089/047021
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consunption during processing. Since |less of such
hydrogen is al so being used to reduce other conponents
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cal cined may be such that the pore structure of the

final calcined mxture is controlled to formthe pore
w@regaste andsurface areas of the catal ysts decrusivee047021

herein. Calcining at tenperatures greater than 760 0C

may i ncrease the pore volune of the catal yst, thus
prekangmctiievdbsiom thatdvehoDbulb@beds 2@ fohe tisdirirapertél€dontainer

such that the catalyst is not as effective in renoving
24conpounds that contribute to high viscosity and/or

I due. I /s r
O ot /o B Carer g AcHd RoiclEhf, Fiires SHPRRIhe focd
sourangé rhayhe 315Gtk habdlh(g hoppet B8 foafijieng therbagOQ ﬁ)[(d t@ating the
from 4500C t o 6000C

650 0C, or.in_th e
traBﬁpéPéthch?OBP&?E ¢%a f}fr%% lg fiandliaig BRFAT S Mg by 9%@@ Wit g bag 42
dispbsReS i GRSt B a0yAR a&efe)ta§1lyydl£ays%dawhﬁra%%§t Abig42, or
han the conventional hydroprocessing catal yst,
anye bthgasederh dmpenanuhesrtand dnossempparg ssbodsndiftothe gentle handling

o B P BRL <L OB T RPBd oo ey 18 patemative
emBbdifentT0IEd hé’pp%r M? fay-hatO 8 t8&Jc8pikc Qﬁlbéjﬂosaﬁ?}'f ﬁl%d/dﬁﬁﬁ@bf the hopper

catalglst may allow a process to be run w t hout
20+ eBeahqripey 28rmigtiaivgs rﬁge méw@ladmpyfmm thtrgsnoayst tofthe bag 42 to

mn%r e Sr%%kgl g gl? ﬁ?%%i g«%:oa({ ?gt ’Iflll',xg?log%er ﬁf g?eﬁ 8%}?%%%&%/ so that the
ho;_med RoGathnmubesd pbatiomid d\@aﬂie &Q@ tBPYb DS tikd baLast Bll@:@oon the
urs, at least 2000 hours, | east 3000 hours,
leVP]e%tfs‘t’ulBC@Gdfh g0ns thy transppealie cgnﬁ@meh &t the hopperodfe wﬂl feed bulk
eo TR TRy T8 TR B NGB, A 24

[00dUF ar e Th¢ hbpper tZGdnzt}Obe srat éhadly aﬂﬁ’ioeﬁble pahe h\esp;bdﬂm), may move
surface areas, or conhinations thereof. The cataly

UPYAL T ERpROBS P S lemltqfdwﬂsgoqdét% indbahes #3 a%)fietﬁmﬂéed by the fill
sen§(5r24%5 X§ Et%e“l%véiCH ?6%%%6%56?'196 Igde?QORQﬁlemg{/eaF[?\L:ﬁrdly with
he pore size di sEri buti on In"a range from

the &@pﬁ Sllppdl@OOAIn tf&(bréfetred Qﬁihpdlmenﬁﬁhd\nio&erﬂaﬁ olem‘Bhopper 20 and

the RRRTATPRSSE O af A BTG 260 i B BAPPTaAl YUk pagps gonsian

distan@ fréh WP OO dF bulk RoS@TES %'%dﬁﬁ M SThE REnGBLALY Rovable
has a poresize distribution with a di'an pore

alonyj betbtaghorizontal pahyetital@atl8® Maintid GG posjticaQX the hePpeh 20 over
aor 60 t l.east,60% a total nunber . of

the Shertlov 30’ e Big 0 Pl EiRt Bines A0 ior gt aedbrabositon over

the déREBIfBhe M\ﬂ)énrlbﬁ 5680which afl@wé\for aGhordQvén Qfstﬂﬂﬁﬁoﬁ%@bﬁ‘lﬂ goods 26
pore dianmeter. In sone enbodi nents, pore vol une of

lnﬁvbﬁbégﬁ%y be at least 0.3 cnB/g, at |east O 7 cnB/ g,

10088, Sre "l or s “REDPc, uSFHLRRD B RRE G D0 88 Sartonary o

the &k Basd3 Amon&y @Wrﬁva@dly&n @éﬁﬁb@-e t0thllevdl of 'ﬂﬁa/ ik @o8Us26 in the
cnB/ The pore vol une of the catal yst includes pores

tranfipariabls GRMEHNE 2di SR EREPbRADN e daring adni6BomER: 2 Ging the bag

A r. t 0,

o2 88 AT 9% 0RLE) L 8I8L i RELA o AR g 1. o

clospdbasevt ufrehel tagpddr ﬂtshﬁmhegra&smﬂfaeled(toal@ﬁ@rsupﬁorai% raBgtinitial
300 A , at or at nost SO

forsSdhpein e 065 A8 aegflaw%lﬁ W‘f&éthﬁtlowﬁ%ﬁ‘lﬂg@i@)@ 6? g éraa&@se 32.

As t\ﬁ@lb‘égQIZ' ﬂl@%@ﬁaﬁ?‘ﬂa@3? aﬁ)gg%lq{ ﬁféeélggedq;aség RSt 1?5%5042 are

A, dt least 5% of Its pore-volune in pores aV|ng
movygdrie didawetverd direcionbet memmbﬂ@teﬁachintd)rﬁmbulk goowdst 26 tiloen the

bal ance of the pore volune being in pores having a

pore dianmeter of at |east 300 A . In sonme enbodi nents,

the catal yst may have at | east 90% or at |east 95% of

its pore volunme in pores having a pore dianeter of at

nost 300 A . In sone enbodithents, the catal yst may

have at nost 5% of its pore volume in pores having a

pore dianmeter of at |east 5000 A . Such a catalyst nmay

have a pore vol une betmeen 0. 5 cc/g and 1.0 cc/g and a

r o o o o, oy ~ AN o



contacting system In certain enbodi nents, the
catal yst of the invention is obtainable by co-nulling
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Exanple 1 . Preparation of a Columm 6 Metal Catalyst
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compach ppd agld,&rmpwﬁé’lmmwanerﬁds é/ha;n apt allowthedwioEerds 26 to
shlﬁ get %gfih%/\xg%}m?ﬁlg tracmg‘ agf’e 08% £8,9f 355 n2/g. The

ion-as y nercury por osi netry
[00512] cont a@he afgdpariable Jc@)ﬁtallr&:r Shosm Bencldfaler [kft. op-Bﬁ\EﬂeEendmg on
Preparation of a Colum 6 Metal Cataly
bulha&?ioﬁi; 29t FE’é§§@m11]G GRIHIVBIARLZROME #0 sHeh as Wa@@%ﬁ@ﬁi gravel,
/
an(fg%tﬁt@lta?lklg %Bgdssgg rH%r Bot'r éﬂﬁ%"?}%g Mgntga}xg?cg'éa%ﬁeagﬁﬁa&%}aﬂ be closed.
In peh 1gsrta1mes;fths vpRo mtra;wég vearid ibaegplied lﬂo[m)dl yiedieul ki rgoods 26 in an
trioxide (797.84 ?“r %cgoforma Mo/ support m xture.
UpWRrel HIZECTQM 1 SEqUiR U ohidd Fregig dhe E’rawgrt?@e diCRfAer 24.
et r
AU A Gl DB SRR 20 6o cBE Wyt 5 U iy of
mayers gran of thaiaxt luclﬂdmgsbuihtoallmm‘d:d(tbDsronabmulneaﬂﬁfeldmg of the top

nut es) ...,The pH of .th S ort ure 3. 83.
of e P AR e Riner ate SRt et PRl Tslirgion, & fi ransportabe
contdihdr@BeydfoRking Bvdr@hdbde & hikd LLBEn ﬁt\%mjﬁtl@a@ 8hd b@d1§§nal layer

The particles were dried at 125 0 t hen cal ci ned
of cater587p G2, (10e0e of the Ypfadithe W@nstponalﬁe ciﬁrtemco%aatheaj plastic pull

t he extr dat e
ie Sl TGS I S 5 P Rn R T 34 0l Bir¥ ok &fosure of he
top 8f $h33ra@EFIFRbRS comBindd @ WifR a Wi, kiiEothad A6kee BRMGknown in the
support. The nol ybdenum catal yst is a nononodal
art.cat al yst havi ng a medi an pore dianeter of 88 A, wth
| east 0% t ughe f e e
[OO?E]ZG di s h%l k{u i ongﬁavgoﬁlgilré&pg? eﬁlﬁfaﬁlﬁﬁ gerr %\% (ir]ﬁsela Hg I%I\acmg 4

trangportendapEdi dip sieee odiaft deet 8f POUBOAYOlod PFRasaE . B8 %op of the
and a surface area of 365 nR/g. The pore

i/
trangfas eblCo R BETa el P BB Uier YRR et Jinaghegt or flat
shecqofﬂL tc@ngf ﬂleo{r?rgsﬁgrtéb?e Stg eir Q4T%%‘E'a§s UW%ECO%GF Ilieqi 24 1is
ray di action ts of intensity versus
wrapieglr @8k agddifibedlooundr mbyﬂd@mmmrthmmmoandbﬁﬁamhp sheet or flat
atal yst as prepared in Ex les 1 and 2 . Plot 112
Shefi%é’ﬂglé%té’ﬁtoztrtaﬁ%’oglg@&f?‘?}f’d%? ?ggl ybdenum tri oxi de. Pl ot
114 represent the spectrum of the catal yst as prepared
in Exanple 1 . Plot 116 represent the spectrum of the
catal yst as prepared in Exasple 2 . Peaks between 35
degrees 2-Theta and 70 degree 2-theta have peak wi dths

of about 10 degree 2-theta. Distinct peaks for
rml ybdenumtr| OXi de betvveen 10 degrees 2-theta and 30
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porosimetry at a contact angle of 140 is shown in
TABLE 3 . TABLE 3 Exanple 4 . Contact of a Hydrocarbon
wo-ewd/1983th Cat al ysts From Exanples 1 and 3 . APCT/D810a9/047021
reactor with a centrally positioned thernowell was
equi pped with thernocouples to nmeasure tenperatures
[omq ougholit sem@aiyahyshsgoedble Dogtadmt all v$ bulﬂi%d)od@i36 fsofbrfﬁeu from
y filling the space between the thernowell

a eeﬁ%bar\%pg hgpper 48 apg a@%?heﬁnqrﬁue@tembyg 3. &q@gﬂ haygig an open
rP AL 00056 SR I AL B0 6 sl
42 oatoahytntﬁnmﬁmnsecamasSM ﬂdmgltl ht&emmla:aee sargoniH isipdared on a feeder.
descri bed _her cat t e bl nde th an
Th‘é&%ﬁ‘F '69&06 (RS E% f}%tls &fSPQf'q %S e fisi Rllraey ? évgsﬁraewﬁgand the

plukr{1Ry BF drHELarkf3le? dnliRaQPEEHAE bhirfd Qn&s%lleotf%ﬁé f)]u%ﬂﬁy Of cdrl€r arms 62

reactor. The hydrocarbon feed flow to the reactor was
aref engagadheith @pe of tludnelur@my:bﬁ feetlor athes toatni formbf distnidute the bag 42

S|I|c ar bi de 03|t|onedat he bottom
ovegfeagth F@gac&%ih&ggqrpsm%p%ém SOPHIL t}le %ag 42 on
thqu&@hy@&g nge{ee54;ul f| ded by introduci ng a gaseous

m xture of 5 vol % hydrogen sul fide and 95 vol %
[004§Hr ogenT basntﬁmadlath eam:l@hﬁéos seryredoteethic grackaging sysgfm 28, with

1.5 I | t ous xt ure
thegpnton 5 8 U8 Pl 2 pPRE GRS 0 GRS BistRuRE b4 o hopper
20 pad the&floéeheoa\g@w E tl£8° bd‘ga«lzibédﬁg bosnﬁﬁém%rﬂédﬂye&l&f/ thd8pen top
contacting zones were increased to 204 0C (400 0 F)

56.oVkg distripgiing emho%hef e hepmu200eripend gventherbag 4&ftp greate a vertical
t
000 B ARG end DELETREFALME 55 S B RLRCKERS 5 i

secateddo ltied eppak thrdtaBle 4H0f (hepakdpiig HiBtem 23 AAd elenélagdd kige 58 of
zones were nmuaintained at 316 OC for an hour, then the

the thagfBr igtdisnosghdn thei sdipl dermmpr GSo@hicton Waged)ongg dhe ransportable
d N

co G Aty e ARG L DU, T BNy

28. ATheupreubihd thetdr ourntiblds Hd, é@tcahtyspmferaﬂm it e;mpmroatzmdeotaﬁon to

e con tin s raised to a tenperature of
dlStE‘ti}Bted@{’E&% g‘%é@? tg%ﬁﬂg“é%d (Peace River) , having the
[ooB&orer tiggl goai@% b3 d[@RbGedinteehe ﬂogg@zdcgfe l%rbf{tf?@hopper 20

preheat zone, top contacting zone, nt acting
to ezahbsh ahdpﬂmtﬁildﬁvdu Afhe rbulkogoads é6rae<adtsmbute'ﬂh&om a feed source 40

i 4 dRpBerooTeREnd B BediBeiord iy oish aboepeedl Wtdsvgly The
buuf@ QBsldst 2B d/iﬁ{eﬁsé%isfréﬂ th® Wstrithihk @n8fo2hydhe B8ppGam) tthgou h the

ed was 318 Nnvm 3 (2000 SCFB) and LHSV was about O.
opeh tgp 56 THdhe m-g d¢dmtadhé plgsebhass SRerlcthhdag dd toesubbsio level of

400 0¢ d 4
ool o B PR G hsioh Baceit a  Bs aBl gp en
ho f)bmmi {arablypehbetd €iasdnoe tHeObulR gpedd 26l tibudhl 1 opaR @ 56 of
9722 hours) During the run, an increase in inlet

the hagd2 e therconed ban Shohabag 47t ealish thenprel widulk goods 26 in
the E%%\rlgglgar%tgao?ﬁ&gg gggg t 8%1%5 &Fﬂis%ﬁ{qg tlt]eoﬁlltsﬁibu‘ta‘l]% '%8&‘ @E of the

hopﬁéxah) in zZsporat tahbeihoppeval leSlslntsead@Js[a’b}IH Badeﬂ&fneﬂh%eleveﬂl of bulk
gressure was not observed the run was allowed to

goodyet Irifie h Oﬂﬂ?é 2poyy) the tRagporghliercap@dIepéti odi cal |y and

00d-gmai ned Q intai

[ Oms consi ere 9%‘?%1 egse‘ﬁ%l}lgzelyagnﬁrg ﬁ)lgt% 1%%9%9%9{% ztgtrﬁaelmam

the Pertladispacastiedh thn dlatrhimtmjgleeﬂ predsbaheppend0 abdute [Evd of bulk

1012 psi.g) t abo 9000 hours, the | et
goog'iéf 2@&%@%&8&& Lt hopBeh 515 oA oSS afhlugn the
netal catalyst (24 cnB) as described in Exanple 1 was
m xed with silicone carbide (24 cn8) and the m xture
was positioned in the bottasm contacting zone . A
Colum 6 netal catalyst (6 cnB) as described in
Exanple 3 was m xed with silicone carbide (6 cnB) and
the mxture was p03|t|oned on top of the contact| ng

- Y o, ey - o N s o '



of the catal ysts conprises one or nore netals from
Columm 6 of the Periodic Table and/or one or nore
w@oerpasesds of one or nore netals from Col um 6PCI/US1969/047021
Periodic Table and a support. The support has from
0.01 granms to 0.2 gramof silica and from 0. 80 grans
digpen€n®8f gulknm®oas 2a|ﬁtd>li’ﬂ ﬂﬁ m@bergl(}iﬁﬁcbéorﬁ‘wﬁaﬁm/lth THemoving of the
Columm 6 netal cataly a surface area of at |east
hOBE‘ﬁ 209N gespanssap éhf‘slle'é“é Oé lbgltkrgoﬁé% £oH WEbAS 42 nedi an pore
neter @§f 1ﬁ{enﬂ9cﬁgte]cggqéb‘ 54 1?19965%1&'899% tf%oc’f‘bfefd atsg' of the bag
e volune I n pores having a pore dianmeter o a nost
4236(dlsﬁ1buté|' tesbagxi@nfpdre tind meerohediprestarddred | tmsteheﬂoff mik goods 26

carbon feed with one. or
in @&[L&Bﬂ?tmqfsa%% ofwge SXPIRRIA| enodH the a%terirrr?@mﬁ%arflﬁeﬂ moves
upﬁf%ﬁﬁ#%latrﬁt tol ﬁ@%&atf&ﬂ%goélostea%agé‘%@lM% oft §h$qg Q™ the bulk
nmore netals from of the Péeriodic Y
goadﬂdl@m dmd)agr42rmr@stc1bnwahﬂdtag dé2 fome tlor intymed st eelrser 54 as the

16V§L Bglgcﬁ(l gg%iar féréttlrpe? B?I?ge 65 g_gl(lzrg:?%ggl a%?t%ra&?%ﬁggfls then splrally
wréppel GRoRIckhE 1249 - iR Qn ApAIBd Hﬁe&rog%vﬂf@ﬁﬁlngfth@bh@'h@ 8o form the

per gram of support. The catal yst exhibitsS one or nore
qu&@ﬁ@ﬂbepm@enr2$ degrees and 70 degrees, and at Ieast
of t s a base w dt ast
[O@ggr ees, klgqr?ﬁ%ﬂlgd eégslrngla{:yaye%]l?qd{sqlg%tt i gose base moves
do@nﬁﬁ@l’!}arelﬁiv@ to3hd StaforBik@RAEGRUIACPIASESNY & fe@ﬁbﬂ%fa to the level of
P-val ue of the crude product versus run tinme for each

thedyulle peodsaitainyBe bag 42 MS@bu@@ﬁba@Q Arognthegntermmpdiate carrier 54
o (HCRTAT DR SRP 03 QPR R Gt VR hretn Bfinainea

na@ﬂkﬂbﬂﬂ@fbqugmﬂazﬁhﬂ@w&ﬁghydrocarbon feed with the

three catal yst systems of Exanples 4 and 5
10068k pect i VBf yioraeping trventn, dpsidest deneiterlute aprasdunse with the

reli\eé rhbénrdb S) télllllg F]P[Eg%sgﬁ'ﬁ% rqﬂ;F%ﬂgﬁ%%thep l?na Ihm ting in nature.

Vasiatajmls andl uroldrfg:auom taché digclpfedrenehodimirt mayttechiyd ﬁlppéﬁ'éllﬁ(lﬂ those
i d not phase separate) . A s .shown in FIG 3

Skl{“l‘f’emﬁg%ﬂ&éd aP coms Ve shecansiet thFé?r‘éﬂnH@’& AsFPerdingy.yhe scope
of fé%ﬁfs bﬁﬂéotféﬁréfﬁﬂd&i Qi flhgél@ﬁ)n (%Bt 6192906036@3191[}16& "YyAktudying the
anmpl e . Conparative EX e appar at us,
ﬁﬂbumﬁudmng of catal yst, hydrocarbon feed and operating
conditions were the sane as for Exanple 4 , with the
exception of the catalysts. A volune of Colum 6 neta
catal yst (24 cnB) as described in Exanple 3 was m xed
with silicone carbide (24 cnB) and the m xture was
positioned in the bottom contacting zone. A Colum 6
netal catalyst (6 cnB) as described in Exanple 3 was
m xed with silicone carbide (6 cnB) and the m xture
was positioned on top of the contacting zone to forma
top contacting zone. Silicon carbide was positioned on
top of the top contacting zone to fill dead space and
to serve as a preheat zone. The catal yst bed was
| oaded into a Lindberg furnace that included four
heati ng zones corresponding to the preheat zone, the
top and bottom contacting zones, and the bottom
support. During the run, a increase in inlet pressure
fromabout 3.5 MPa and about 5 MPa was observed at
about 5543 hours. A s shown in Table 4 , the crude
product had a viscosity of 101 at 37.8 0 C, a residue
content of 0.273 grans, per gram of crude product, a
Ni / VI Fe content of 255.2 wtppm a nolybdenum content
of 0.6 wtppm and a MCR content of 10.6. In conparing
Exanples 4 and 5 with the conparative Exanpl es, the
crude products have simlan7values for all theExanples
The crude products produced in Exanples 4 and 5 have
| oner val ues for viscosity and hydrogen consunption as
conpared to the respectlve values for the crude
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TABLE 4 25GENTLE HANDLI NG HOPPER AND SCRUNCHED BAG FOR

FI LLI NG AND FORM NG A TRANSPORTABLE CONTAI NER CROSS
WREREREINCE TO RELATED APPLI CATI ON [ 0001] Thi s PCT/US2009/047021

application clains the benefit of United States

Provi sional Patent Application Serial No. 61/060, 492

for GENTLE HANDLI NG HOPPERLANBMISSCRUNCHED BAG FOR

FI LLI NG AND FORM NG A TRANSPORTABLE CONTAI NER, fil ed

Bﬁlﬁﬁﬁ%mﬁws 2008, which is hereby |n00|porated by

?I.ef Er enc@% 13]&{3 of Hhintif ya lt g@*wl&nq ne-lj oldg\from a

. Field I'nventi presen |nve t1on
gentdd h:hl&ﬂimgdloapﬂed)ﬁ]ﬁxie(bffolﬁniel\i/mlg achdppanspiigbhda distributing end
cont.ai ner of gplk goods, particularly to a nethod
CORIBTIHYE HGETRSI% handl i ng hopper and scrunched bag to
reduce t ﬁ@ﬂg
dISpOSGdBFﬁ e@%¥%ﬁg¥g§?§ﬁggt%g%@g%ngg&Kig&?ﬂéﬂnganOpmlmp
andeslsepbasomno ofcatehas/cRidabspade beth@00 Bic dBytabeting drarand closed base;

packagi n lural ity of .bul oods in.trapsportable
Pont o nefistiRistedulhgools int s BT ppéhune ¢F RApBPTf catablish
a heppdradilneyd; utilized for the transport of bul k goods

are inefficient, do not have a very |large vol une, and
often r edupﬁ@nm tha byl gowde frompthe Westitaitingznd rof tthte ltmpper through

used a an t.he tran
e R0 abfat eryB @t TSP of e e ERARERA R ot zoods
nl&equ%res the bul k goods to be dropped | arge di stances

which may result in breakage in the bul k goods. [0004]

An exanmpevire Bisehennen wyistallph dwingi gl de‘e@nsurrg steg. to maintain
Vergléggesp%csegget\gggé@@ Cdészr?b&t?r#gwe% nodtﬁfte ﬁt pgelrr1 &fuihh t%%erO aau ke Eg](t)ods mn
thefbagm an upstream sour ce, such as a conveyor, to a

downstream cont ai ner. The hopper has a downwardly

t aper ed sstndlmaiKinggep NIPRMRIH Pveloim tftfehpmydurmg the
dls;lg fn% @acﬁla cHﬁ‘(,Su nf gﬂf]?ﬁj& %?Wﬁgs gad,fermnating in a
[ 1 nn

ange. ust a lus is defined

bet ween amfatlystfmppmglaﬂaiutmhpraramdi thie &b dlgovolpidy ﬁ\]{]/ﬁigl the bag to
r the | rdI t apered section of the hoppe
fOﬂ@&ﬁt FGPSPPﬁé FICBWAEDHE RRCH SRR B M%@%&G%éét tedﬁl of bulk
gmﬁglﬁh@tggllvery chute. An adjustable radial outlet is
defi ned between the flange of the chute and the
annulus. A jet of conpressed air is supplied to the

del j hut [ i t
St ram o bR e do R B WERCertSod e Stign ofne
annul us BREhSBAOS: KR BE §Fdnabp fh@dsEBE bER WL bR PRBImediate

Anot her such system known in the art is disclosed in
carigrS. Patent No. 5,697,408 to Reeves. The '408 patent

di scl oses_a. te eSCPE? tybe thgt extEnds dohh ﬁﬁgy ¢

into a CORUAIEY PSTPEdipie uiel Ip @ RasEaena RStypy P§f top o
the bhlgEbétﬁ% aRpORIdGdfddbe tNarisehuliag ead entheMBppasintiitRdci8ed base of

the tube end. A top hat val ve nenber and val ve seat
the hﬁ*&bﬁﬁﬁx&é@ﬁl'\’/@t@ﬂlvéﬁlcwy pelowtthe Q]P‘mfageaf@ont ai ner so that

the part 0 ro

t el escopl%lgwﬁ% {5k Fxtér{nlga\éget gafrgérglreéatgﬁ/ ?l?e CIOE%%E%&JE of the bag to
distAba@t B¢ bagl (ﬂ‘bnsyh?d @merkiediare tarithes éfet lekfél ol Blﬂkogi)@ds lif the bag

U S. Patent No. 4,546,598 to Karpi sek. The '598 patent
INCT§RsES| oses a wrappi ng appar at us havi ng an expandabl e

carrier or franme being supported on a transporter. The

carrier conprises a rectangul ar tubul ar nmenber that is

t el3escoﬁ|“he méhbd as ket fogh imrchiexa ezhd&in‘ rherme‘a‘ng tioim@mediate

of the. t Iar er far he W ap applied to.
carrgh 1S iptir0eE Bl Frigeall oS Bscatamably G pwardly

end. The carrler is placed on a puckering device or

| oader where the bag of wap material is |oaded onto

the carrier. Each of the bnackets engage a belt that

drives the wap onto the carrier. After the wap is

| oaded onto the carrier, the carrier is telescopically

expanded to a dlaneter Iarger than that of the Ioad of

. o s



these types of materials and simlar bul k packaged
materials are intended to be enconpassed in the
w@e@sas31speci fi cati on and cl ainms by this phraBer/us2009/047021
[0019] Referring to the Figures, wherein |like nunerals
indicate |i ke or corresponding parts throughout the
relagveroahe viatusary alogedbise inagbnsago appes] o2bheatndk goods in the bag
scrunched bag sys%en122 for filling and formng a
to @f%f.%% tHhedtrgeral dhaimemedmie rarger g hsdae! o6 balkegoods in the bag
ingepeLal Iy shown. [0020] Wile the gentle handling
hopper 20 and scrunched bag system 22 may be adapted
to work with any nunber of packagi ng systens 28, the

exenpl ary enbodi ment of the present invention will be .
expﬁaineﬁhFﬁn?g?gg%ﬁﬁébF l?ﬁgngi% wswwﬁﬁéekébiﬁgmpmgsﬁmls
furde$ UBIMLBasAPRENY RLhpRe) Wbtk OR2: ]aré%ﬁldstng\ﬂ% InMan 4 HY8 Qirection
1 and 2, the exenplary packagi ng system 28 i nc es a
whille ditbng thei g tadomp fertraspptable Ghtapactd dutamwrap fnameined near
as . At |.eas ne support columm 34 extends
ﬂm@@?ﬁ@iﬁu%ﬁ@oﬁ?gwéegﬁ%e 32 and upper support 30. The
frame base 32 includes a pair of base |legs 36. The

upper support 30, the frame base 32 or bothnay be A
ver Pi cal [Tye mesfladsl es sdt dongh tth elaga @pwhereinothamm3dg thEhigtermediate

U r_su rt Lncl udes.a suppost openi ng 38 through.
cutlfP S B BRBE 4T A8 SEER BBl p5T R el uBlY ddtive
thed@ationtn ihfeembd@gte4drried il Rspodsheo tHeaBSN OF tR 8k %@ﬁsﬁh@l‘fébag to

.24 as shown in Figure 3 . An upper turntable 44 is
disphte B¢ Wag fipm theanigppediats papiartas3be devel o€ bydic kagdsnig the bag
Yisiem 28. A lower turntable 46 is nmounted within the

rame base 32 of the packagi ng system 28. Both the

| ower turntable 46 and upper turntable 44 are

rotatable, and rotation of the | ower turntable 46 and

upp@r t ufl he msthed4a serfgrib an doine & fgthes insludiegthetsiaps ohey
rotate i N san; - IThe nj i f of .
the uppep g PhyuHIcoEHBE BhOCk 2R talq Slukinet Uipgll beine
disposed onliadtanidohitse ofithefhadlulginggysds; 26d i n t he
transportabl e contai ner 24. [0022] The packagi ng
syst em 28SPRNNE HE F198 E“prﬂwg@ﬁ§@Pﬂ¥Hnﬁ@l#Hﬁ@ﬁor and
measure the [ evel of bulk goods 26 in the bag 42. The
nmeasured | evel of bul k goods 26 in the bag 42 may be
used i n Tonmettodors set fértht Irechaan icowbereaatharesurarnglstep is further
unctions of. th ackagi ng system 28, For. exanple, the
defingd & SRR e BiASTIE THTerE BHpPaHFRIOlsdn 8 dapyiupport of
the GatIRITHNS /st ahd @Wpf)ﬁh% R clRWKBasgAUSe 'b@% Qno@ic RAGaft former
fromthe feed source 40, the novenment of The upper
beirg dipnsed g0 adowéntamgabameha framg bascafithepekegimgsgstbul k
goods 26, and the rotation of the upper and | ower
turntables 44, 46 to distribute the bul k goods 26
evell y iTHeomtihed BaGeddrithinChaifO7 FerthddendlARS PR §@P 108 rotating
contai ner 24. The fil| sensor 48 may be an ultrasonic
the pppgr and taveyr tyRtRbles e figebuteghe Rplk goodemn thehadr known i n
the art. [0023] The packagi ng system 28 may conprise a
conventional stretch wapping device 50 such as, for
exanpl e, Tie hathbéel sQ $@th 8SclaRmis- attRBiheCroWiiRBRASp is further
The stretfch. w appi ng device 50 further includes a wap
defipeshi HAGRRGIZNE B roigHonat dhe Yprep aBd lavew iraénbiss ta ditepute the
bullN&Rfds Rage baghe outer wap 52 is preferably a stretch
wrap having a high cling factor, but the outer wap 52
may be any of a variety of stretch wap filnms known in
the art. The wap head is vertically noveable along a
gui de rod that runs parallel to the support colum 34.
The novenent of the wap head nay be controlled by a
not or or any other novenent control nechani sm known in
the art. [0024] Initially, 19he bul k goods 26 are
di sposed into flexible bag 42 fromthe feed source 40.
The fill sensor 48 is utilized to detect the height or
| evel of the bulk goods 26 wthin the flexible bag 42.

I ~ o~
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arnms 82 defining a support notch 84 adjacent each of
the hat arm ends. Each of the support notches 84

W@ pas31a support arm 74 of the internedi at e PEr/UEM09/047021
54 to secure the internediate carrier 54 to the upper
turntabl e 44 of the packagi ng system 28. The carrier
ar md062 é&kemﬂh@bmnmﬁﬁmﬂMnbb@ﬂﬂﬁhﬂhﬂdpdh&mgpmfmhmnfmmdﬁoﬁng

DD 5 € BB OF  SRPER PO L/ BT CAFY § BTy sesor.

t hrough the support opening 38 as bul k goods 26 are
fed fromthe feed source 40 into the bag 42. In an _
aItéﬂnatﬂ%en@MMEHEnehbﬁhnhehhaﬂ1hﬁh@ﬁ8@udmgtmxﬂemdfnmmﬁonng

YT ST on e PR SnEt BRGhonRy Te BB hehes ¢ ne

internmedi ate carrier 54 is secured to the packagi ng
system 28 such that the scrunched bag 42 di sposed on
t he 12nt efTire aieghasl asaet fosth i64laimg 1pwlaaremj tbmdlepnghlrtgmlk goods step

0 enin 8 of . the f the .
1s %gggr (gflﬁﬁla g@ge )é%pemﬂgea ‘6%2 oqe&b Hg glspgse é%b (égknbutmg end of
theBlippeL ™ dispénst RdbsIRW0ees Alou@ntheldin Gb e %ebtaasgelr@@ {8 closed
the bag 42 is placed in an initial forner 88 or slip
bw@hééWS@%ﬁpeﬁ@é@%“thﬁfﬁbaﬁéﬁedtaﬁbéb&bnta|ner suppor t
86 or pallet. The initial fornmer 88 and transportable
cont ai ner support 86 may be i ndependent of each other
or a3si ngut atethtni 4s it fdriveinetainpl Aurhee nixdeting e dtéeof adjusting
transportabl e container support 86 is a pallet that is

theyatepf idispensings ihs bujks goptrefrom b disiibybng codpk e hepper4n response
y other transportabl e container support
K”gghﬁﬁ&yf%in@$he art. hi the exenplary enbodi nent the
initial former 88 is a slip sheet that is placed on

the ransport bIe contalner port 86, but. the .
nidtal 157 )??%J?‘h]eW Fitt 1 QipBybizne Byl goods
steff ROWRHHeR cfehﬁeda'ég dls[twl%k b-ml@ %B@%@&r hable s&ﬂ@é #tB8he hopper

support I's placed on and vable wth the | ower
openunrgfahé bopcp@r tnebtdblisime hbprse fildevethe franme base 32 may
nove vertically and the | ower turntable 46 may be
rotatable within the frame base 32. Wile the upper
andy 4 owerhd Hefoablsest fftih MEIABY 1 RcBlARAOHAF My WidppE step is
exenpl ary enbodi nent, the upper and | ower turntab F
furthar def@ied re spiotl bt wtabping pnelir alsky avynd Hredrigzedn |upward direction

en distri but on of bul ods
e e b B, i P B GRy iR hf By i e REEAS near
the @40Pt BIY cesdrad it , bul k goods 26 are fed into the
open top §6 of bag 42 through the carrier opening 66
by the feed source 40. The feed source 40 nay be a

conygeyor o

bl 16 goods BBREH a8 Selord M BT AIBUL RN Rle (B3NN sjectine
the lflowt Hfebudk gmpﬂsafwmem)@ldtritmﬁhg e@Bof the Hoppds tg@edised?forad of the

fed into the bag. 42 to increase the |evel of bulk
trangBefépbloenidngrHe atsidg theshapiig of HisdFanspeydie costringrop hat

pi ece 80, and the secured internediate carrier 54 nove

upwardly in response to the | evel of bulk goods 26 in

t hel bag AZanJoetabieicghtainef of ek lgubds gadxdfor@Ghé protéws ofakyim 1.

42 will keep the closed base 58 of the bag 42 secured

inthe initial fornmer 88 and transportabl e contai ner

support 86 di sposed on the frane base 32 while the bag

42 is distributed fromthe internmediate carrier 54.

Since the bag 42 has been uniformly distributed onto

the carrier, the bag 42 will be distributed uniformy

fromthe carrier arns 62 as the bag 42 is pulled away

fromthe internmediate carrier 54. As previously

di scussed, the cap portion 72 of the internedi ate

carrier 54 pushes outwardl Yoagai nst the inside surface

of the flexible bag 42 to create a force on the bag 42

that secures the bag 42 onto the internediate carrier

54. The WEIght of the bulks goods |n the bag 42 Wil |
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di stance fromthe fill level of bulk goods 26 in the
bag 42. The conveyor is novable along both a
whorwasstal and vertical path to maintain the POFUS20091047021
of the hopper 20 over the open top 56 of the bag 42.
Preferably, the hopper 20 is maintained in a position
overl8t he A aemithsd of foleingpemrahgprable shtaiheradf bk f@Fdsawith a
nore even distribution of bulk goods 26 into the bag
scrgpchedhgg systein canprinBe thsemsiofr y enbodi ment, the hopper
20 remai Al i (YA %FBT S . :
domnmard?@nﬁﬁﬁ%ggﬁggégﬁ gh?)gﬁﬁ ve(p§§§¥ﬁ%mggﬁg)ﬁbg%%nwdmw
caizgr;i n the transportable container 24. hi this

enbodi nent dur'ng the initial stages of filling the
bag 42, CHATIEANG B dsse FATiEy I dgackaeipebisiaT ghe open top of
thegfgigtaﬁﬁﬂ dighokOe 24RRER of HedtBRIE Al thlh8oLlaned JPaRE ba8 being

f the bag 42 rests on the transportable container
pogigrdrvert8@lizhdlomnihe iopén fopr mer 88 that is placed on and

ble with the | o tabl e 46 and f base 32,
nethe bl PRt o ik BAE BuleBpCn i e disgosed on
theGhRaReiRReerRS tdkeitBa 18RY o BuIR B0 dPVRE bap; a2 downwar d

direction to accommodat e additional bul k goods 26 from
t hest at i Bwamg hepplermatiate Thwionetlghte tf therpdodsdIHasgobths bag to

. i |l keep the closed.base 58 of . the bag .42 on the
aisgihulioe S5 Pab B r@AFRINEIES Rove ISR RRfods " the bag
inctd0k3hindThe hopper 20 includes a hopper opening 90 to

receive the bul k goods 26 fromthe feed source 40. hi

t he exenfiliedly \Erpp@Emaneuter Weaps @ednd Bigrbag wbilg dillng the bag to

: 0 re f om. th

cre8 INEN Ao B IL Bk IRSRRS A3 Bk ie b APme tevel orbulk
goik s thedbagt i on of the hopper opening 90 is generally

rectangul ar but may be any shape known in the art. In

a first hopper 20 portion, the cross section of the

hopper 2@ Nagksy 03 9o Ua! Jdé[m{ 3 Ay RGAtle %%Qtﬁfl 2aobag step

portion. The second hopper 20 portion I's genera %
furtheccinelnded the sieps of. 0ss- secti on, but nmay be any shape

known in the art,. %nd extends vertically to a third

hopper 2¥CPEM iPoHSUTIECTIRMAF RYPSEMaYHE 5 cpiTsH base defining a
carfiérafpRhink GRE of SIGMILNEE G8RET Bk ¥xTcREH@ T &e carrier base to an arm

Cross-secti oned sécond portion to a fourth hopper 20
endpy 2 fesdehbarimga pludite odlfteder pmeufoahoblings s beg btviog abutpen end
mu%%% yﬁb%Q% shape known in the art. The fourth hopper

PSP P8 ext ends vertical ly downward fromthe third

hopper 2QsiRMyl BB dpen dnd UPARS ba® beiwakh it biurflite W f8der arms

The distributing end 92 is positioned over the” open
anditpplBeliay of ¢rerigrggmaangt a predet ermi ned di st ance above

the | evel of. bul ds 26. . [0044].The h er 20 is.
operatedﬂﬁﬁgﬁgfﬁhﬂgﬁg%an?ﬁ%m%ﬂﬂﬁeégggﬁyfggg?mﬁannsW“hOHEOf
the pelratitly & fgedtr ghimb €y ahifwiniRidistiib@e IBPPEY 028 cabhrHt Krm ends

goods 26 do not have to fall far fromthe conveyor end
ontg gach ehehenepar aBlseridntpcon. thrrhag sy deentermediptsecastipk the bag

-%ﬂgg 20 is controlled such that
bet e %ﬁ%@”ﬁ€g§§g§8£g§3925@ﬁ$the di stributing end 92 of
t he hopper 20 into the bag 42 of the transportable

cont ai ner 24 have a shorter distance to fall. The
hopler 2depPedird 2p et fosih ingrlaipm &3 phereiy disagioymies fteis further

t 42 i .
defihOBaLOMMEMRY m@Ollqg tRe Ift l@gte_l_ erh?xt V\%@%@lyﬁ%%‘h&g lft?aiﬂesstﬁ%nary

opposed to one rger fa
clospd hese messpdnse o dakkyel of the halkbgbdddsgoatls b2g to [do@dib]te the bag
The .hopper. 20 includes a dyl at i val ve 94 di sposed
tromy (5% G PRt i chon Rk dopdide RHES PR  he
bul k goods 26 fromthe hopper 20 into the bag 42. A
cone, plate, or screw may al so be used to adjust the
flow of the bul k goods 26 2tom t he hopper 20. The
nodul ati ng val ve 94 noves closer to and further away
froma valve seat 96 to keep the |l evel of the bulk
goods 26 at a desired level within the hopper 20. The

T o



goods 26 by pronoting controll able contact between the

el ements of the bul k goods 26 being | oaded into the
whagia3ef the transportabl e container 24, theP&bys2009/047021

pronoting bridgi ng between the conponents of the bul k

goods 26. For exanple, when the bul k goods 26 being

| oaded are a bulk cereal in puff or flake form hoop

forces pronote bridging between cereal pieces, thereby

r edddi ng Kisemethpdias o ok ibelate 2ledisraim dhepipaably wapRping step is
TR AR AR i b} Py Bag BY o upward divection
whalepiliieg thicobdghe fbag ti2traspopati® t@esineathehaitéravtaprmgntamed near

the type of bul k ods 26 being inserted in the
th?@&ﬂéﬁ%P%ﬁ%F@SHb %?&er 24. Hoop forces allow for a

very conpact and rigid transportabl e container 24,

whi ch does not allow the bul k goods 26 to shift or get

crugBed wihehnethodes tatdoslpar tlaimh 0 donbeaiindndiag .thd 8653 moving

The transpor.tapl e contai ner 24 can b | osed or. | eft
e e T ADo G & soos’ Behe Rl astuilp EioRin g

bul k goods 26 such as wood chi ps, sand, gravel, and

ot her bul k goods 26, may not require that the

t r addpor Tkl meetboth eaisetelortidn pdainl b% edrereim theuwhving step is further

l.nst ances he outer .w 52 woyl d be plied araqund, ..
aebig! BT R ematng i it o Ve reBh Pt 3 b Sationary
intBiddi GO OMsicPh RESDNEE RAthE 1dvReot hamaPOLdRR i€ tHeieab Rtribute the

24. Alternatively, the transportabl e container 24 may
bag fow) the adenmedzatg casticrasvhe lesehofdulingands i thehegmdrepsehe

art including, but not limted to: sonic or heat

wel di ng of the top of the transportabl e container 24,

cl osure ahetfethb@pasokett Rgth op Qdint N8 furRs AAEIhABLEthe step of

container 24 by folding over the bag 42 and sequrin%
maopgtoripg hedeval ehBylk gaadsiadhe bagnuith p Aflesengsr vduledHling Hys dag.

52, closure of the top of the transportabl e container

24 wth a plastic pull tie, closure of the top of the

t r apSpor Tabhetioddsaeiferth 24 clairh 8 \ftirtler dicludipgtheGleps vr:e

of the top of the transportable container 24 with a ,

clanp, aRBCBEnEt RS rBeHORIS aKER3RACTEDlg [ganigier support being
di 33 2 1en RIsTAs - ' 24 may further be
w%&%sghaby d%%%?%gggrggg g%%ﬁ%gkﬂggge, a slip sheet, or

a flat stsposind theatcadbdbasd odthgagshiochomitididotop. of t he

transportabl e container 24. After placenment of the

transporter base, slip sheet or flat sheet on the top

of bhe tTROSRMIPR! &t ¢ & B8 34 whdPEn thABKRARL 3RDSs further

container 24 is wapped with additional outer wap 52
defingd sie seguingtibe intemmdoite earribnipesn wnep twhiable inranfupger support of

sheet .on the to f tra ortabl e contai.ner. 24, [ 0054
the AR o371 R SR SRR plrerr bl PRgt inf e gaRdormer
beir@dispode@omRdotvEOfiy@aldent fhe fhalkoer e Eﬁﬁ{agg% sH8€m.

scrunched or bunched bag 42. A bag 42 having an open

top 56 and cl osed base 58 is bunched onto an

i nt gr medi.at e r.rier. b4, .To,sec he. bag.42.0ont o the, ..

it Dottt GeBRUr S & BRSAA BrindCunt R pg Hep oriBraning
the QPppéri B ISwter tBrpddead disfrituté eRdRIk godie iI0pRmMagnd of the

bag 42 is disposed between the plurality of feeder

arns and the plurality of carrier arns 62 and each of

t he,@rm 0 ' rd - :

ar 2 Engar gt s o rk W Bkt 47 BRI P @RP 8 s further
defined us syrehminyzidg teriobitive of hhe bpperdddveer maahbled to dietribute the

arm ends 64 onto each of the carrier arns 62 and
bullggpodsdn thiebagag 42 on the internediate carrier 54.

[0055] The internediate carrier 54 is secured to the

packagi ng system 28, wth the open top 56 of the bag

42 bei ng di sposed adj acent 22he distributing end 92 of

a hopper 20 and the closed base 58 of the bag 42 being

posi tioned vertically bel ow the open top 56. The

di stributing end 92 of the hopper 20 is placed over

AN . o - o



to distribute the bag fromthe internediate carrier as
the level of bulk goods in the bag increases. 4. The
woreaobose3as set forth in claim3 wherein the spPCHEIUE3009/047021
wrappi ng step is further defined as spirally wapping
an outer wap around the bag in an upward direction
while filling the bag to formthe transportable
contalner the outer wap i ntai ned near_the |evel of
bul ¥ goocfstr?ﬁsppﬁéblsef@masler hévroanda e diam b procpss of claim
18Claim 2 wherein the noving the internmediate carrier
step is further defined as vertically noving the close
base downwardly relative to the stationary
internmediate carrier in response to the |evel of the
bul k goods in the bag to distribute the bag fromthe
internmedi ate carrier as the |level of bulk goods in the
bag i ncreases. 6. The nethod as set forth in claim?2
further including the steps of: placing an initia
former onto a transportabl e container support being
di sposed on a frane base of the packaging system and
di sposing the cl osed base of the bag into the initia
former. 7. The nethod as set forth in claim6 wherein
the securing step is further defined as securing the
internmedi ate carrier to an upper turntable in an upper
support of the packagi ng system and di sposi ng the
cl osed base of the bag into the initial fornmer being
di sposed on a lower turntable in the frame base of the
packagi ng system 8. The nethod as set forth in claim
7 further including the step of rotating the upper and
| ower turntables to distribute the bulk goods in the
bag. 9. The nethod as set forth in claim8 wherein the
rotating step is further defined as synchronizing the
rotati on of the upper and | ower turntables to
di stribute the bul k goods in the bag.10. The nethod as
set forth in claim1 further including the step of
nmoni toring the hopper fill level of the bul k goods
di sposed in the hopper with a hopper sensor. 11. The
method as set forth in claim1 further including the
step of nonitoring the |evel of the bulk goods in the
bag with a fill sensor while filling the bag. 12. The
nmet hod as set forth in claiml wherein the dispensing
bul k goods step is further defined as variably opening
a val ve operably disposed at the distributing end of
t he hopper to di spense the bul k goods through the open
top of the bag into the closed base of the bag to
establish a |l evel of bulk goods in the bag. 13. The
method as set forth in claim1 further including the
step of adjusting the rate of dispensing the bul ks
goods fromthe distributing end of the hopper in
response to the hopper fill level. 14. The nethod as
set forth in claim1 wherein the distributing bulk
goods step is further defined as distributing bulk
goods froma feed source into the hopper opening of
t he hopper to establish a hopper fill level. 15. The
method as set forth in claim1 wherein the spirally
wrapping step is further defined as spirally wapping
an outer wap around the bag in an upward direction
while filling the bag to formthe transportable
container, the outer wap nmaintai ned near the |evel of
bul k goods in the bag. 16. The nethod as set forth in
claim1 further including the step of directing the
flow of bul k goods fromthe distributing end of the
hopper to desired portions of the transportable
container to aid in the shaping of the transportable
container. 17. A transportable container of bul k goods
made fromthe process of claim1.18. A nmethod of
forn1ng a transportable contalner of bul k goods mnth a



