" ef e3e"YAV<4pL6T72$i METHOD FOR | NJECTI NG DENSE ADDI Tl VE | NTO DRI LLI NG
VELLS AND COWPQOSI TI ON THEREFORE BACKGROUI ~ OF Tl dE | NV~T~ON Fi dd of the

i m~i on The i ~tlwmlﬂ‘mmmmm uni nproved additive forusein control of | ost
circulation) fl m/ or seepage |loss ofd>dtting i3uid.during dn~ling
operations. In part«igpsar, the additive is fornmed such that the additive
can be incorporated into the drilling fluid with 5 nmuch greater speed than

powder ed or grou b b of simlar conponents. i22 RR200he Prior ~
Various additi ve%ﬂﬁmmﬂmui n the art that are used to control |ost
circirculation a><l"atlon or seeparge in a dl.~lilzg operation. WI>~e the
typos of additives usE%¥or this pur pose range from organi c products to
m neral- products to plastics, nost of .these additives are 10 . introduced

into the drilling fluid as a powder. There are nunerous di sadvantages to
t he use of a powder!! [ #he additive is very

i
| i ght causi ng INTODRIELENG/WELLS AN € SITIONEHEREFORENg fluid. In

drilling operations, speedy incorporation of the additives into the nud

sand circul ati on down t IBACKGROUNIDDOF TBE INVENTION and affects the
profitability and occasionally the safety of the operation To 13 overcone

thi s di sadvantage of sl ow incorporation) hoppers have been dwith cycl ones,
venturis &. 5 -gﬂhance m xing and to atrenptto pulltbe additives
&ont he thluid at a higher rate. rn spite of the inprovenent
i n technol ogy  Thewvention felatés tolan impraved sdditivelforuse i vontrobaf 1ot ciztidition) e
cyclones is_ slow,, dogging occur,s_an&g_dgst‘ beconmes a problem ,In certain
areas of fuidogsandforspenage loss efdnlling fuid durmgdsilimgoperationy, Inpartioulasdhe qust i s

a particyl Eﬁ : |s ] 'ggm?é , dust
creates g‘dﬁig!g%ggﬁ& e%&%?@lﬂfn%r&%%@% 0 §?ér adi gna%'ggv\der ed
addi t§ vemimﬂummmmmwmmmammi ons. There is
atread toward drilling in deeper water with bigger 1 .2 2 MAR 2002 rigs
thus requiring larger volunmes o nud. The nuds being used tend to be nore
expensi ve, vptheii.c oils enphasi zing the need for lost circul ation
and seepage mtTves. These factors also create a need for |arger

vol ume of addiygieas addives@é kndvirPindBeart BRE Sre ued ooontral lost diiéulatiowéd shor e
rig, is a Iirriting.t.thor. 5 Tn the search for a better additive) huge of

organi c Sespsged t While thertypas of pdditives used-for this parpesasangeu| at i on

and seep t 'nﬁ&'{%lj réﬁlx?cg SS tHesd . ans it
is discl ﬁg%%%ooh@%d%d ca I%e eeduggﬁs%%’ @édtogs asr]a%‘f@(}ll"'t&f\?i’ésa Thi s
orgaIGC-Wubedd .| intetheatditfiry 'ﬂiﬂdmpmed‘hgm:amnumo' dusrai‘mmmf‘ b thie

cot t onsee al, bentonite so cottonsee int,and a syrface, agtive agent.
Ta make meg&aow&r 'lﬁ-spei&m sadvawtage is Shas teaqditive isyenplight seusing it 10e

conpr ess a%g” ein‘k&{gé 1 di C‘krﬁﬁf‘é . ggﬁant age'of
usi ng di g’%‘ér eﬁéﬁ?@fe ist at&lil?g?/lglﬁds I?he S SE’E‘%?“’I&*%R I ng,
shreddi ndacorptatiorcof thet additivep iato dbe amdr and (cirealdtionh dywn throgglo thecholeisgani ¢
products. The surface agtive ingredients,inthe pellet_ acts as a ttng
agent toWﬂ\Pé‘drﬁ%Fﬁdg?PH&%%&Bﬂ W‘P&i"&ﬁ#@aﬁ qperaling. \ﬁ'he cattle
pel | e4's A_bred qj-,gdi‘,iﬁh ,-ﬁ&q?&,lw § i gﬁ@g@ ace. A
shorﬁ:om’ ng oﬁ‘ie?h% cattle %leegﬁﬂiag t ha it&hoe H%%?m?ﬁrrealgt mak down
upon contcxelonesi venturisandjats toenhance tniog sud toettempt to pull itteesfromthect ure as
it is added to th .. They on begi n eakdown hey are, well down
the drill H@“H'P}Pé.ﬁ’%gr‘&agﬁ’sf &%&@%?%W%M%@fm hat

m ni m Zegs ANERIVAFHoR: HeHow{hroughlths Sfnel iRy, HopBl e pAuls a need

slow, ( !
to provide additives in a formwhich mxes wth t rrlling fluid at

subst ant ibgtomesfaproblems placttstainpseas of ithe workb wherk arzero ¢wission stapdatd ds in

al t ati far, deliver f {h i fdV Q 4t h ridl.ing flhuikd., It is an
by oA " anls Gt el hoobish, Mealdoek Be il bl oPEbisebd fapdafifigust' |1 37,
obj ect aRrgeatestdinkardifof theSyorkegnti on to provide an additive that is Quickly
and efficientI% di stributed throughout the drilling 25 fluid upon

i ntroduction. paablesy pictraditipnial pewdered dditivascarisss duelto thpgeaeralt o one
skilled Ifadddfn Mifling Spdrifort® Thiéde 0¥ d Pehd'thwhd Ainip AEESHEr water with bigger
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'Bl ue summary Op Tl ~ >NVENTI Chl The prGSent invention discloses a triethod
for creating a dense additive for use in 2 2 2 MAR 2002 drilling fluids
aswel |l as the conposition. A nmethod of u~ating a dense additive from/| ost
circulation and seepage control material for use in drilling operations
includes grinding of the lost c~railation and seepage control material to
produce a small particle size, heating the | ost cira-~l ~|ot§ ggﬂ eepage
control material, and applying pressure to the lost S arzr Uzrld

seepage conirol rrat eri al such hat |f|es a q IS rced through
apertures SIS AbS Fequiting é’iimb’ér&tiem‘a&dr tend taspe more

cireulatio Gf‘m’* &%
enbodi ment | %“%es organi cnat er | gﬁgst he ogt cxrg ﬁ%‘?ﬁ”gﬁ‘ seegagg
control nuatcentral additives. pThéset factors eloosereatd ki need cfof targerseolame af iatiditines.

oper ati ons de froma qground | ost ararl | on .an.d eena otrml mat eri al
that 10 is}ﬁﬁmg &Pﬁe’f"m By greata~ than

that ofgthe grogﬂ%éeaﬁchwa%hefw %S%ﬁﬁﬁgﬁ ?9 c siBiiEides e
bei ng conpresse O'tbe organic | ost ar~lation and Seepage control

materi al s amwmuwﬁwmummmwmemaw dn#8/4,241,86% nent

: chg(r:lrgls~a .cel | I%Bas ﬁe;&terl al% ﬁ & aﬂﬁ#ﬂ'ari | e tﬁP re Oft?}ﬁﬁém | owi ng

veget abl e RABRRE. YPhis Oipaiid faatdpial B RMOHER otiRSed RAR od?ﬁﬂlﬁa?ion n

piths, al rmnd shell, corfn cob outers bees w ngs cotton urrs, oat hulls,
rice burl epo&temedhndal,bﬁntedtﬂ, some cottonssed ﬁntmdahuﬁcemﬁmaggnﬁébdhnk& peat

(r:rgfi | ute gf lafé g&r;alr wool , Paﬁer iﬁaar ﬂ&@fg&ﬁsse sa%ust arrboo
?E?Laféeéi : hﬁ?‘“@ﬁﬁd‘*@n@a it tHead b Ol dhecafed e .ncﬁ@%ﬂ*'s

| engt h. xhwdﬁaﬁd%fdfbané@rshed&ngm@mﬂﬁpmﬂrw wheguding t
cirarlation _and se aecotrol sral w th the pr rred density be~ag
t he hi gheseﬁqmﬁwgﬁﬁm@ ?‘é\mﬂ R@%’é’(m cs of
the materi mﬁg %gﬂﬁhgﬁlgmgraﬁn&&[rp& and
threetirre?bﬂlte S&Rmty of "t he Boun 5 materia @I&]&g mv%?ﬂlon al'so

felnc_o(rjrpl_a&sses*elat:_ vdy&gﬂpaﬁdﬂmfmn'eb _ tegsgopalgrsp@ed _.opeﬂﬁmommgv&fethed : lcn:jl_afeédué i g_g

t t
ﬁ :Jlo_stliifllaﬁﬁggqa e |in a!yveg F ei nﬂ rilled in ‘I&‘e@%ro;an i nc ;! |ng_gr| ndi ng
oy ossl oy | e b ke ' jdd o@ut‘ﬁ“%dm"pe‘mﬂr o Sy e ey,

For nmed thanrmwelldbwnﬂknadﬂlmmmlé.y greater detaity tban the lost 3 2 2 MAR

2002 circul atio se nb rratelal addi,ng t he pellet tothe
drllllngfIU|d?‘B5‘<” Ln"%?&‘o?@r"ﬁ 21’%5’?’?‘%&‘?

resul taf . kfdfagdd dodlor b ﬂhgdws@émew&ﬁrbﬁd@mmqnar Pifio Hiigga%tmd' ng
~t al

process can al’so produce a small qua~r ‘of heat: Wth eex
cai rcul at i the daling fuidoatgubsantially fastesispeeds) Theratisi & hesdafor ladaw onpordusts

ot print FespRbe i B} ocife KNGV B itha 50 150 sh Sipitand el 1 ©

preferred siibipdentioitoniet thdeSand dthdinésdsg It 8 @ndBReAndd ghA VF 1S BReRA by the
process and adding as, appropr, ate binding, agent Frequently sources fi ber
th pravidaoan me@mmépﬁ%wmavmm t the

as a | ost und

form uch ns ve for 10 such a
| ost (%% r cufﬁ? '%ﬁmﬁ%&%‘éyé ge’ﬁ}%é;g?@{;mgf‘éiggﬂf ?Eﬂf?d'é’g"‘@‘é’f‘awﬂ WWI‘FQ ound
fiber cad skillgdinthe &g as the dgsoviption thebedf proceedsa pel | et such that the pellet
has substantially Beater density than the ground fiber before being
conpressed. The structure and nethod of the preset invention as well as
other features advantagegpiRf ' F‘)ﬂlﬁ f over other
structures and net hods known W@)art cm ter understood with
reference to th&heptescrtinvedtisrdisqiescoa methiod!fof crichtingsa ddnisd Addifive REGERRPTI ON

OF THE | NVENTI ON The present includes nmany advantages overtraditional art.
Anmong such




'‘advant ages are an increased rate at which additives can be added to
drilling fluid, reduced 20 area required far storage cad shi pping, and
reduced or elimnated dust em ssion. A characteristic of the present

i nvnetion is that the dense additive i medi ately begins to hydrate on
contact with the drilling fluid. wth the quick hydration) the denso
additive pronptlydi spases a~chthat theadditive is uniformy distn' buted

t hroughthe drillmg~Huid as the driving fluid is punped down the hole. A
preferred embodi nuent includes 25 dishx~uting the dense2adARt 2802t hr ough the

drilling fluid usin tradltlon,al h er wnlnthe art. . fox mxin

non- dengedﬂmsﬂlaéﬁﬁg &F‘)’? éﬂ%f‘dﬁaﬁ%éﬁﬁl%t Iget

di aa~et e~ ‘ﬁrﬁﬁ] (?eﬁm% easily
and corrpa[é'f‘ll“ﬂ’tﬂi %‘}%{ﬁ%ﬁ?&?ﬂgf&uﬂ tdo non- engfe,d@s dltlvtgg known
inthe art theudsmdmmandeeepegemmwmategaktbfpmducea sonzH ipanticle sire, beatiop
additive l.ui d. ,Mhen 4 gessar ts can
be added ipp 2gd Waﬁe\/&(’f’ﬁBﬁM%‘é SB%SF rl?(dﬂ H‘%SS case,
the p "%Eamdoh ahu%ﬁiage%snﬁbpmeﬁapaientwmeaﬁﬁmmtfawrmwg f1uid

and WI|| I'mredi ately break down into fibers or other lost circulation and

seepage capammsamtxegapbﬂethcd dense additive. o Nhileanapylost sirculationand; saepaget i on of

punpi ng t he i), fIU|d|ntoth | e, t uni.f or m | SLIk t he
fibers th ﬁ%ﬁgﬁ'dmcﬁm% réﬂéﬂ“ﬂﬁ?%‘ﬁg manner ,

the additj d&%@ﬁdﬁk@@éﬂbﬁnﬁﬁ:ﬁ?riﬁﬁpﬁ flétizell doidel AAitive o udedhng 1M xed

with the I I'Ting fluid at the surface_ and e Theol ogi cal properties of
the flui ddanmgwmmde&pmmmdslp mdesemasp@pmr@lm thasl e. One

g;n;:lgt adyanta %%P%se %fba% I’ISI l g?ﬂddl %M ﬁaghbaﬁlg%ﬁal or 10

Traditi ong}wmgms@gwmw Heghre wﬁpwl unmes of dust which

create a hazard to the environnment and to e Work E personnel . Certain

areas, sack asOfthe organicilost maﬂnmnémmgem swallable g praducahe use

o e B e%@@ﬂ%ﬁ%@%@%ﬁﬁﬂéﬁéﬁ@%@%@% BBl Voo

parti cul apheorafict af theéfollotilih bottbinativhaee sreferret Mgramdeesbdpinebark friibey cast
be introduced into the nud or_driJling fluid. This rate add| on is
rel afléd tPorpace, hmmwgﬂwmm%mmw mhﬁ@. ub'h whi ch

E)Pei ﬁ??educ I on ave %agﬁgfeeﬁ'e :oﬂieé%em g%ﬁﬂ%ﬁ%r |Wrs§|afﬁ§g \s/ge;dng

out | et t Si mﬂav{velr mw;wgmﬂ?aemm?ﬁGMmpb@?Mpamf th
caurent invention.is dire war educi n e ang] e pf repose o e
addi tive Wﬁﬁ“&%’ Y"@ m tam%caaﬂgi ”Fég‘d’se reI at es
to how a materygl %ilzed; M er}}iédt Pﬁ@?gd %ené’lgi it will
flow. By mcreasd\’al ensity o |t|ve lggeo reposé’i s reduced
al | o@dng mmmmmoﬁtmmmmmmm@mbfm jathitodl i n

subst ane ] es 5,Thg etfs.can be e in vari e Qf shapes and
si zes. Th’é“"b&’éi"@g&eﬁ gte"k‘ é‘i q'@'?g&ﬂ ﬁ@?ﬂ?ﬁb‘%&r qfi %‘?
applicati g ‘i‘nﬂﬁﬂlﬁeﬁrﬁh }Qﬁ, %:%ﬁ t#d18f
material s us%%yto create the pe Ietspa sta beéhavi or of)‘?spemflc
shapes ancbmyression Mb&s&d om ther chagactéristios oﬁtl;e Batekial. deg agemell es and
dense Sakes yp to several referred e t fro 1I8
heh up. « BotsRls R wamiTessfo bekiyen g aid fiee s Mﬁfﬁ?ﬂeﬂn nd
|nchh5Anym§QHarat us useful for forting material through 5 ~2 MAR 2002

apertures can be enployed in this invention. A preferred enbodl ment
i ncl udes a beITbndmvenmnehlbetenmxh;basseswme&wdtdﬁepafnnmrg:dauing apegationbl e Ace

111 ol Whereing origg Haldis rodpteis vl ek e oo e BRERE Chamber

(( ()

St eam ca GRLBE gnd@gﬁ,%@ ﬁgﬂg S
conditi oz?%gt chanbglr? A rol %g@?{)&ltﬂg?%{gggt e ma%sé?‘l al throug?i‘ a die at
the end otot h@t@anamllsonmgnng sgents (iresgingsthochested grapules thrughol e si ze
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material. Al so, the heat generated as a result of the friction is generally
sufficient to rel ease oils ox binders3of those materials containing such
conmponents 10 without the addition of heat. O her nethods of conpressing
the ground naterial can also be used. Likewise, it is enconpassed within
the invention that the grinding and conpressing processes can al so be
performed in one apparatus.



. The lost circulation and seepage control material useful for the present

I nvention includes any untreated material that perforns the function of a

| ost circulation additive and/or 15 a seepage control agent. At |east one
of the lost circulation and seepage control materials should be somewhat
conpressible to allow the pellet fornmed fromsuch material to be denser
theft the lost circulation and seepage control nmaterial prior to
conpression. Some of the organic materials useful as I@?J@ %[]Zatlon and
seepage control material in this invention include cel I'C products such

as ground Dk ageInEBE thatdrial Uhddingf tHe' pellets 1eHe0drillAg Yialeforb! es,

yel | ow pi ne aPPOW pi ne bark ¢orn. cobs, peanut hulls, whichis also a

carrier forcincnlanm dwpll.p'&dmmz ypicallysresulfiofthe mre@weém °bees

\rmeB?Zse?r?]atﬂ%gﬁ‘%gr 5 e'ﬂﬁt%‘?‘f l l agﬁﬁ; %@eﬂgéjeé'lgﬁgﬁée'}’ m%#”yomer

linseed, cQGpARin16& irchREbA Bhibsecpiiy donfrob matdrkilsadditionsl heawv wdusmihle sugar

oane, bagasse sawdust, banboo) cork, _popcorn, tapioca, and grain sorghum
Many asSor tladthe Situatipanvb mﬂmmg Qﬂﬁ’&cﬂ?mm !i’da‘Fthﬁ?es are

ZLZ%?EE?’W s el S el Sl e B A Bl rifiog 0

bi nders, adunt! ¢fHedt mw mesiaaagddmganhnaropnﬂblbmdiﬂgagénng
agents. As the | ost crrcul ation an seepg‘%e cg nt rql rraterlals are,

untr eat ed, thesel?rm@tmmg@ﬁpgﬁ%tasaéoss ncagd seepage eontial Matetgl ME st

?nrat?:p: ;I m%&?@‘ﬁ%l ong'gg#r oug a g%%?%%%@% %aﬁ%&{%\R’ 2'(()8(;

:)(r)egsatrigcteh%tcﬁ?mes theﬁr?é‘f i al wrtg its g:hg);::él ;ggrall enrar?ds or
aperture tocompressingihe b @‘B‘% %émﬁgg in
turn, rel eag E%l %IIEE%O%&I B*né ﬁ&q conponents of the rraterl al .
These oil's AN er terlg?gs' act t w‘gbt naterlald,'fsuchﬂgat it Hs 5
mai nt ai ned .as a 'Mhmwawmmeﬁho@aﬁlthe prasenti inventioh asawvell as othed featuresen

I nsuffici ent or I l)&r?&sget ,o&sptg' ndi %@%@%et S W@ﬂ%t herthtéi dder
can be added E‘?%?P d

Li kewi §8) i8¢ W"@%ﬁ’?&@ Widetailed 8&gri ﬁhﬁhfoﬂmOf a
hi gherﬁrgrel ting poin I ona heat ca e I nput. Th%mfoel | et can be
formed of one or nore additives effective as lost ' 'on 10 additives or
seepage control agents S t i ' hail.on to produce a
fine material can pr odﬁmﬁﬁwmmawﬁhat t he pore
openi ngs of the perneable formation. are effectively plugged w thout
adverse eats. Thus, the particle distribution in the drilling fluid

resulting from t'ﬁheme&dnéhv&honﬁmlumy

addi tive, bu aver m x_of oul d
15 a ma of ?%?%@Wéfﬁ%%ﬂ?ﬁgwgggawm&?usefuI
in thigginy Efdir Sdrage Qi GARPIdgE, ahd rédieed oy cliviiatedodiest emissionasA

cal ci um carﬁahgte eﬂ‘mﬂgﬁ di atorraceog?' eat Fuller' s earth and ot her skates,
acti vat ed cdnrmtmi)sﬂcloﬁtbﬁ pmwhmmﬁmg&mtbﬁdm l@@#ﬁ@@oy Li ke.

may  bo. usccBERa pBentaEt Wit i Bite S ek bt rla@&ﬁh”"tb@%ﬁe@@es”ame

effect of 3@{3 &a%ﬂ&dﬁt&vﬁﬂdmfcﬁnﬁdiktﬁﬁﬁt@& tidoagirthe dhillibg Huidy -
This also r s I'h a pellet of increased densrty Al so usef ul are
pl asti-cs. Aassthesdrilling dluid icpemped downaheihole.i A @otforred gmbedimest includesost

circul gtion see e co r rd t he
dense &ddi tﬁh%gqu g ‘E@“&Q‘@@‘t‘%@%@@w ui I oisill:gﬂ\a@ ive WI th a
density of &Q&h&/ﬁrmmam&md&hnﬂmvamnw hopper, wilHexveasul t i ng
density is about 17 |bs/cf Substantial. density is defrEed as a nQB trivial

i ncrease i no dimﬁgsmcm&ﬁj of 4-6; inhesen The pellgts arpoof 3,5z, 1Q ddsed to
create the &s@a‘s{r oggm w&m&bﬁoe&%&laeatuo&&owmwm%uch as
m ca woul d ITncrease nsrty the m xture raw materials,

CONpr essi onhoppbocma;asld oiixiog effeds toagantact (the dm@d@ﬁt\ﬁﬂl thenBnid, ¥fheane
mxture. ', The increase in density is directly 7 2 2 MAR 2002 related to
the size and shape of the particles being conpressed and the nature of the
material. Thus, for exanple, increasing of density from10 Ibs/cf to 11

| bs/cf for a specific material can be a substantial in density creating a
faster flow of the material out of the hopper with reduction of dart.
Preferred materials for use in the invention include



'S those which have | ow density and are highly conpressible. In addition to
t he advaatages |isted above relating to speed of incorporation, such | ow
density materials can be highly conpressed resulting in a product which
requires far | ess space for storage. For exanple, corn cobs can be
conpressed into a pellet approxi mately double the density ofcorzt cobs in

ground form 10 Fromthe foregoing it will be seen that this invention is
one well adapted to attain allotheends and obj ect she~ @oM ARSHI2f ort h,
toget herwl t h ot her advant ageswhi cbare obvious and whi ¢h™are in aeat to-the

appar at us teh 8 of £ Rdpdel €F and
subconbi ﬁﬁ#&@- éélfe?i&{: d\ggé:lt&]ngl?%p‘?oye ?‘g%gngieft oﬁoe? hglr

f eat ur es 1hig dass) the patlets wﬂhhydstei?ﬁhsycm&ﬁt&wﬂmtmﬂethedrﬂhygﬂmdanémﬂ thin the
scope of the clains. Because_nan i bl g enbodi pgents may. bg nmade of the
mve~i on mmediatetthrprk dawpm M@ﬁﬁiﬁ“m@ﬁ %ﬂfrfe °‘%‘§°ﬁﬁ‘5‘€?§tood t hat

al | mat h e %&:ﬂ:ﬁ&%ﬁﬁh&é %n'o?gmsm@%@ i isto WShdletg 0 be

interpreted as we an In a sense exanpl e t e dense addltlve can

also s ndamfonﬂydis&ilmﬁq tﬂclﬁbemwwgboutzhe ﬂuiderAldmugbgot

oo ond B oaes kit ripdiy B3 tvgﬁﬁﬁﬁﬂ%%ﬁg%ﬁ%\&%égﬁﬁﬁe“ "

byproductvﬁtmeaﬂmﬁtﬂmwwﬁﬁwwmmwd@aﬁ eblUfﬂnéTﬂtimallﬂw ~at woul d
ot herwi se be a waste product, some a oducts and other |ost boa

and sxpagurfacerare consistent withithe propecies downiiole. i nventlon are prow ded in a
ground fonoo. hod of ~rea ) ch a | ost
9%%@5 I‘ B39 hsitel SaaRRE 1k 'l slsDimigt St

ara~l ation so

i aduggso &pt&aaédhas&pww& g%&uabqamggﬂsgm e'mamoamrﬁvmefﬁl

ot al ~rgthe"matcxial 1n ground Tormas oppo o grinding the material is
al so enc adpakthrotighia hhpper ctdatesvalumesvifdust vehich agate s hamrd tothe environgent? 2 VAR

2002 1 hada§ o SoBAE B e e AL P i P

gritLdi nQegaﬂadomn Gﬁ&.u'l‘ﬁé L oPME dERIRAGIARING IR DVitBhlly dase e R

particle heating the | ost cin~.ulation and seepage conxol mateial;

gpPPt 0 tmﬂmmwaaemme-page cont rol material such that it

aaait ve 5 Prasiel S Sf BTl it B SRR BAR bt MRS ccpage

control Wﬁhﬁhmbmvﬂﬁdﬁﬂﬁyl&whﬂwd&bedﬁfb&enﬁxm fglddew ad~ve

for use in dc~ling operations conprising n loft ~ira~|ationan
seepagec Gibiatate ipwis relatedite thesdditivesanglerof repose that 1 mm#avi ng a

mator | 1 Wiyl i 6 B i llarksll MU cﬁé{*ﬂsﬁ SoibaRkEina &

ci reui at itfodubtorlve fefiséd o the! design 6Rthe hb ﬁdﬂF sizebandThe .
peI I c i zed dense ad ' ' a of chipna, 4 the ost ar.cu atloa ~d seep e control
&0 al M@@ﬁwmm@m &qmmmoa dndigected to lai m 3

?ﬂZrSLSUE&S’&%’& i ??%"3%“8?%%‘% ikt g R
o e et s i
Sl Sge. 88w, iy pereasng Ee-mvp? 3, teaite o Fposs aarducsd sl

cocoabeaiamé SAbi d;ge deu%armﬁa i in TR Rddkially R timpaPer , sugar
cane) bagasse, sa ust, &g cor k) poora, tapioca, and grain sorghum
‘1289 22 Mpémnbemademavanetyo shapes and sizes, The prefetred size of the

pellet depends upon the particular application, such as the diameter of the outlet of the

hopper, the materials used to create the pellets and stacking behavior of specific shapes

and sizes. The pellets can range from very small dense granules and dense flakes up to

several inches. A preferred size is 2 pellet from 1/8 inch up to 3/4 inch in diameter with

30  alength between 1/8 inch and 1 inch. Any apparatus useful for forcing material through

5



'7. The pe~letized dense additive of claim3 wherein the pellets have a

di aneter substamally in the range of 118 inch to 3/4 inch and a | ength
substantsally in the rake of 118 inch to 1 inch. 8. The pelletiud dease
additive of claim3 wherein the pellets have a density that is 5 between
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sunflower, flax lmsced cocoabean, feathers, peat moss, jute, flax, mohair, wool, sugat cane,

r*

bagasse, sawdust, bamboo, cork, popcorn, tapioca, and grain sorghum. Many assorted
25  orgavic materials useful as lost citculation additives are also appropriate for this invention
including carrageenan guam, guar gum, and other soluble gums.

Organic materials frequently contain natnral binders, such as lignin sulfonates, wood
sugar, oils or other binding agents. As the Jost circulation and seepage control materials are
untreated, these natural agents act as binders for the additive. With most organic materials

30  useful as additives, to oreate the dense additive, the material is exposed to friction through
a grinding process
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to produce a fine material. This ground material is then subjected to pressure that forces
the material with its oil through small openings or apetture to create pellets. The process
of pressing prodnces heat that, in turn, releases oils and other readily liquified components
of the material, ‘These oils and other materials act to bind the material such that it is
maintained as a pellet. When inorganic mafetials alone are used or when insufficient oil
is present for binding of the pellets, oil or other binder can be added to the lost circulation
and seepage control materials, Likewise, in casés where the oil contained. within the
material is of a higher melting point, additional heat can be input. :

The pellet can be formed of one or more additives effective as lost circulation
additives or seepage control agents. Also, the step of applying friction to produce a fine
material can produce material of various sizes such that the pore openings of the
permeable formation are effectively plugged without adverse effects. Thus, the particle
distribution in the drilling fluid resulting from the pellet ofthe invention not only ensures.
an even mix of additive, but an even mix of various sizes of particles of additive should
a mix of granule sizes be desirable, '

Among the inorganic matetials useful in this invention, mineral componeats are
readily available, such as calcium carbonate, mica, diatomaceous earth, Fuller’s earth and
other silicates, activated charcoal, bauxite, alumina gel, graphite, gilsonite and the like.
Such matesials are frequently provided in fiber or ground form. Carbonate may be nsed
alone or in combination with other desirable additives. The effect of adding carbonate to
organic additives is an improved acid solubility. This also results in a pellet of increased
density. Also usefiil are plastics.

A substantial increase in density is observed between the lost circulation and
seepage control materials useful in this invention and the dense additive. ‘A typical
example includes a cellulosic additive with a density of 10 Ibs/cf. Upon pelletizing this
additive with mica, the resulting density is about 17 Ibs/cf. Substantial greater density is
defined as a non-trivial increase in density as compared to the density of the raw materials
used to oreate the denser additive. Thus, while the addition of a component such as mica
would increase the density of the mixture of the raw materials, compression into a pellet
substantially increases the density of the mixtute, | The increase in density is directly

7
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material can be ambstanualinmemdmtycmaungafasterﬂowofthe material out
of the hopper with reduction of dust. Preferred materials for use in the invention include

5  those which have low density and are highly compressible, In addition to the advantages
listed above relating to speed of incorporation, such low density materials can be highly
compressed resulting in a product which réquires far less space for storage. For example,
com cobs can be compressed into & pellet approximately double the density of corn cobs
in ground form.

10 From the foregoing it will be seen that this invention is one well adapted to attain
all of the ends and objects hereinabove set forth, together with other advantages which are
obvious and which are inherent to the apparatus and structure.

It will be understood that certain features and subcombinations are of utifity and
"may be employed without reference to other features and subcombinations. This is

1S  contemplated by and is within the scope of the claims,
Because many possible embodmwnts may be made of the invention without
departing from the scope thereof, it is to be understoad that all matter herein set forth or
shown in the accompanying drawings is to be interpreted as illustrative and not in a
limiting sease. For example, the dense additive can also include insecticides, biocides or
.20 other biological operatives to reduce susceptibility to various types of degradation or to
repel pests. While one of the advantages to this invention is to use agricultural
byproducts as a Jost circulation and seepage control material thus minimizing what would
otherwise be a waste product, some agricultural products and other lost circulation and
seepage control materials useful to this invention are provided in a ground form, The
25  method of creating a dense additive from such a lost circulation and seepage control stock
includes obtaining the ground lost circulation and seepage control material. Obtaining the
matenial in ground form as opposed to grinding the material is also encompassed within

this invention.
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10TF3: 107 oREFS FAHAE PSR TP B AN | 10 () FfL0%& ()- F '
10%& () - f @ 1QH&ding of lost circulation and seepage control matetial to a small particle size;
5 heating the lost circulation and seepage control material;
applying pressure to the lost circulation and seepage control material such that it
densifies and is forced through apertures to create pelletized dense additive.

2. The method of claim 1 wherein the lost circulation and seepage control material
comprises an organic material,

10 3. A pelletized dense additive for use in drilling operations comprising a ground Jost
¢irculation and seepage control material that is compressed into a pellet, said pellet having
a density substantially greater than that of the ground lost circulation and seepage control
material. ' o

4, The pelletized dense additive of claim3 wherein the lost circulation and seepage
15  control material is organic matter.

5.  Thepelletized dense additive of claim 4 wherein the lost circulation and seepage
control material is a cellulosic material. -

6. The pelletized dense additive of claim 3 wherein the lost circulation and seepage
control material is selected from the group substantially consisting of ground wood, pine

20  bark, fruit pomace, vegetable pomace, yellow pine, pine bark, corn cobs, peanut hulls,
pecan piths, almond shell, com cob outers, bees wings, cotton burrs, kenaf, sillage, oat
hulls, rice hulls, seed shells, sunflower, fla, linseed, cocoa bean, feathers, peat moss, jute,
flax, mohair, wool, paper, sugar cane, bagasse, sawdust, bamboo, cork, popcomn, tapioca,
and grain sorghum, :
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9. A method of performing drilling operations wherein a drilling fluid is circulated in
a well being drilled in the ground comprising the steps of:
grinding a lost circulation and seepage control material to produce gramiles,
10 heating the granules to liquify naturally occurring binding ageats; and
pressing the heated granules through apettures such that pellets are formed that
are of substantially greater density than the lost circulation and seepage control material.

10. The method of claim 1 wherein the lost circulation and seepage control material
coniprises an ofganic matetial.

15 11.  Themethod of creating a dense additive for use in dailling operations comprising
the steps of:
obtaining a ground fiber;
compressing said ground fiber into a pellet such that the pellet has substantially
greater density than the ground fiber; and
20 - adding the pellets to the drilling finid for circulation in the well.

10



