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when stacked, compromise the heat seals and reduce the overall efficiency and
cleanliness of the production line. The use of suction to remove the excess air
often draws a portion of the product with the removed air.

25 Processes and equipment have been developed that remove much
of the air from a plastic bag prior to sealing, but the current technology is limited
to about four bags per minute. This rate is considerably less than the ten bags per
minute that can be achieved with paper bags in a conventional Form/Fili/Seal

process.




In order to overcone this problem polyvinylchloride
bags have been perforated with needles to provide
openi ngs through which the residual air can escape.
Even relatively thin needles result in perforations of
about 1,000 m Trporderieovaneame thisipeqblam, pelyyinylghigeide bags have

co rr‘par]ﬁgn g&f&ﬁa%gh HaeaRs %Hld@%c@nﬁﬂh} lfgh %vh?t!hztﬁe residfal air

fi ne powder ring pac I ng I'ng, the
powderesn eseape devep eclativilydbig meedies remaitfimpaifaraions olabewit I ¢ pm,

a mess s?:!%dch:lt%%laﬁ(rﬂy Ta?%%t%wa&@ WY 70 (B Gho o8 ghﬁ;ggigg size

perforatlons varil e er an
eddes,ofSinppbwies Durmgsladgigmganmbdlﬂhng,cﬂaemomgeamam Escapger

h f [ I ith
| acer FoRaec pRTer Y ssPbs a el 014 ol Gl Pl e
U. S. Retdaperaatichs ?&&dig?é&tly Thdiaheted anddad raggedoeié sataithes

77 om it Bohben s e rom B Spall Narahtre | ° °°

per f or at l ons W@Jpl&ﬁc @J]ﬂﬁi@ﬁwﬂﬂas@f—ﬁﬁﬁé&’@eritlhgp&fd’rﬁh@ts i

of the_ foi s, pr.oduct nt e
ari® extisclosthio WaFAEH Diagh Lo aht BRLEHIER ESTOreGERY e
two | ay@kor0fTHe PeiFordfichs vaRe Pt ftdhe sk SQaid MBS 1@0@11
staggered, air and 15 contam nants have a_ | onger,

t or t uotPacipaphihe gerfesptionsmupt e chessy tcsl?rmmeé%st@ﬁsfé fof ﬂlc rf%ﬂ
bag. |y lslgjﬁa afi®htidtes Pﬁygu& ; fds Shixit@hP 8 !h?ou%h ﬁ‘fél ﬂéﬁf@ﬁtmns

havi ng a p over ni croperforations.
rran nerEvsh wheptvalayas olhage kre wsgdaad tlwmﬁowvmmﬁwge@ﬁraﬂ and

eﬁo)‘/ etsﬁ,?égﬁngﬁ% ha(r{? lotx pmbl% ﬁt%'t ol e?aﬁllljt] t‘aflo& et %ﬂ@& Bt @a'rltenter

t hen set e pores when air
i s no thebager comi ng fron1the bag. However, this flap

SRR I P e R
bag, ’ ahé midiopesiotitienarid thermdiner of @gatabbr dhbckevat ey Whﬂfmbntrapped
fe )c()lr t at ag'ieng‘%g thﬁ;’ E,Ft T h%ﬁégg@%&? %ﬁ?&épa{ﬂé%glg tlhlﬁrg{hte ap s tttles down
f crgredov@nghe pbieb G.Aﬂeta&lr fs&b@@lgemﬂﬂﬁﬁ@ﬁbrﬁ thietbagh loeve i, thls flap is

paper bags 25 An er. need exi.sts for a ba
al | onseasl pvghgi asg‘eg)y %ctpﬁégqj% adiginfig b %5 &l -faé%vgﬂ geatom off. As

rapi d &t fie tw8laydALheY mdeadle id gibduct en sall ‘eﬂkﬁ‘dnd exit the bag.
resi stant bag for fine powder s thai are de de

premature expos Jﬁ@etl%th?fﬁf%rﬁm@ed "@tr ag Tor l}gwdered

| NVENTHENiA0thNGs @e %e@ﬁﬂ?ﬁllé&%@%s%ﬁ»ﬁp&ﬂﬁl@ td thesé dFyraper bags.
the present process f bﬁﬁgacka ing a powdered materi
- |

al
i % phegthdrpegsbexishni@ atfaflos kepidnal gir e the bag torhe expelled ata
prese Qgglatr ﬁg e§5; Nbtn @?xggeﬁ Oxi618 For falvhdtdr PEhisan® badStot ﬁn@&gvders that

i ncl ude e steps o prOV|d|ng
are degraded by premature exposure to moisture.

SUMMARY OF THE INVENTION
30 These and other needs are fulfilled by the present process for
packaging a powdered material in a plastic bag and a bag from that process. The

present process of making and filling a plastic bag includes the steps of providing
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warehouses, thus reducing transportation and storage costs.

30 Use of a sealant to close the microperforations also inhibits air,
moisture and contaminants from entering the bag. Humid air is prevented from

entering the bag to react with calcined gypsum, cement or other hydraulic
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noi sture and contam nants fromentering the bag. Hum d
air is prevented from entering the bag to react with
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the listed components of the bag 10. The bag 10 is filled with bag contents 20.
25  For the purposes of this discussion, the bag top 14 is defined as the portion of the
bag 10 through which the bag contents 20 entered the bag prior to being sealed.
The bag 10 is made of a packaging material having sufficient
strength to withstand without breaking the form/fill/seal process, being
transported, stacked on shelves and moved to the place where the contents will be

30  used. The packaging material, preferably a plastic film, is provided at 50,
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transported, stacked on shelves and noved to the pl ace
where the contents will be 30 used. The packagi ng
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may be used.
The maximum size of the microperforations 12 is also controlled

30 by a sealant 22 used to close the microperforations. When the sealant 22 is
applied, it must be able to bridge the microperforations 12 and maintain its

integrity until it hardens. As the microperforations 12 become larger, the sealant
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The maxi num size of the mcroperforations 12 is al so
controlled 30 by a sealant 22 used to close the
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determine an appropriate size and number for the microperforations 12.
30 Preferably, the microperforations 12 are positioned on at least one
portion of the bag. Although the microperforations 12 are effective when

dispersed over the entire surface 18 of the bag 10, it is more expensive to
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consi derations, one skilled in the art should be able
to bal ance the sealant 22 properties, the bag
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occur 8yt At b sl ABEE oY RTEreit i oS 25 perions 12

cur vedmwrtgl@srmsfaé’&f@ﬁe HaEQO bR ﬁx@fcraﬂ}eﬂﬁ rﬂ&@@&fcﬂﬁtﬁ)ﬂs 12 are
usabl e for m croperf orgwlons

pr ef edogiionag onr pegiEd Hieypag {9 a%léaﬂ%lmaccﬂsﬂ?lg for application of
appl i Qﬁ@éeﬁlahﬂzrﬂﬂh ttHaPls@elﬁﬁ»%gsﬂétoA?; %dhsﬁa%ﬂé’ 17 ¥t thOBHg 10 are
all surfaces of is preferable to
p6§|tﬂ%ﬁﬁﬁﬁﬁoﬁﬁ@ﬂ%@éWF6ﬂ§?P%ﬁ§mﬁ%S1%n a single surface
of the bag 10. dﬁmﬂ{e?glﬁf Rt oftt %E}o%&?&%&ﬁ rthmhl‘PnS
12 are positioned on a porti the'bag 10 that is
easi | Wetooins hictizs of the Pam@h |0€ﬁ16|b@$1 Slnsface l&]@afslé aliliged fa2
and t I
t he %Engrf&S 0%% oglfljf%]g fatlregge c? sﬁi%ll% 1 gh%}g }IW? ﬁléescoﬁ%mgfated
m cr o;felr doverape oynthe ilrﬁcroﬂélnbramunﬁ)b?r Ixmdltidmfswbbwt 18fto atrpast 800
roperfor tions ge of
181 nrerspediatiRa? Buhie MR PR e O 1 2o osphe
C r openipoial bagne desSﬂbG‘cmbev@ uehangenly Bl squas inohes for

square inch ar nt enpl.at e for.cover

i cr ogEPRSIIEALUPSTOBIRES ¢ Theg B BHTeHE] S e et fts
800 1GhéndrQRefofae6mt lQQ}&iS)n& ZurRRE 18 GLMRE Bag 10; Whilé the maximum
preferred for the 18-pound joint conmpoun

d
descr idsBHYpeREIhat Jors 1o} P?ﬁ@tlﬁi*ﬂtefﬂé R Sﬁfgﬂ%g of the bag in

apRr OXhaRRLRtY o24e Qn&@;_ﬁefrféi‘ai%h@ NefertBR (A RicRApHBraabey N
density is one that fits the mcroperforations 12 on

one suPgwrly spaceds but pet nsegssaridy sahi | e t he maxi mum

density is one WnakuqsSro P%orh’t%@tlﬂ ﬁ&ﬁ%@ﬁé dohfined to a single
conprom se the strength o 20 the vicinity

of t heporfiasradithertfagrl bt ﬂ‘bm@lcrcmeﬁp@ﬁ@tﬂ 19 arer@nﬁgurable in any
m cr Opo(?fefl fiat 's%il ﬂgor@ tioh BFHaALs xgeﬁa‘f'“@ldexap)%te et

necessar| y 30 e mcr per orations 12 need
n@5 benicoptiforetonsd2 godd hg tanfigpisd to gpell ofiratlénemip saprpcgate logo or

e TS S OIS
For exaxamble, a pdrton on each of the walls 17 of the bag 10. Individual
microperforations 12 are preferably substantially circolar on the wall surface 18,
however, no particular shape is required as long as the edges are smooth and the
30  shape does not facilitate micropore clogging,
Preferably, the microperforations 12 are formed by a

programmable laser (not shown), although any method can be used that produces
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25 mcroperforations 12 could be configured to spell a
tradenane, corporate logo or both. Two or nore
portions are useful for the mcroperforations 12, for
exanpl e, a portion on each of the walls 17 of the bag
10. | moficxopenfiahtionsil2 anhe pfrooatateosizs hhPing smocpih etﬂgs abheypreferred
SUbSt %‘5 f%lak %0 gvla{t lé}'b BdPnldteliascl\'/\%at is controgcdebg ciomﬁ)uter

, I's require
t h e ed@efsrahlyeths iusmlhpm@dmh’rableaa nﬁhmhe ndaelserfmmnons 12 in the

facilitate ore i n Pr ef

e opapgrals AR S afd SR Srafehps B Wk sopinir afspistrates such
| ager af foke 4d3onWet in BIlS. RAREINGRN, 63053080 d 6;158 b9;9 Sl are hereby
t hat produces croperforatiopns 12 of

appr opPSOREAE '%yere% fBCTEBE ﬁul@glgé“%r userﬂ’ét I%F’é?‘}“@a

| aser guftalsle1a8&s )i\t%ta‘;ra1laBEffRﬂUPé§bl@kll®ehdoﬂ)‘fg9flné |M1Wdlﬁﬁam MA.
control |l ed by corrput er. Preferably

progr anmabl e t oAhHKR6% W@Wﬁh@rﬁtﬁ‘ﬁ%ﬁ Wﬁﬁ%‘ﬁé@ﬁﬂ'ﬁeﬁag hyare

appr oRYdsad, %éﬂag REAitlcRl véith tﬁ@gagdc%ﬁt%h& $0 afd 519 e2%BSugh@he present
| aser scorlng substrates such as those described

i 10U, dag Pﬁtsem‘tlcmbéy wall guitrdIoesa mthzﬁnz Bewdgs it iGksetH foraay
her eb rodu@{;lﬁf Qfﬁfcﬁ"f&‘?ovgyoﬂtﬁéc &t s 9 2 % Seiln@ﬁciﬁ.r @ortladR! Soffee

I's i nvention. asers are
ava| I abbutable esrdgants A0frr ﬂiebmtﬂ @1996 lt tqwcadefeShﬁaMlhhlamposure

{Vﬁ"e bgfgj aii%;e alrnlemlzeCY\ki%;] hh%“‘%o%? be:hgﬁﬁg ?(fhkf %‘i‘-{ﬁﬁ 25%10 is

cont enissd @ih emnhnm 20. mdlhdlhg)aﬁgﬂent lzgpspmg s@ob, j¢idt dragpoldisi s

particul arl wtedfo th

P oL st GrbSa. Sofid e £ 57 T My meligt ol AP R gad Jo3s
entr ag;{ﬂﬁﬂnlal Ifthefba@ 20 Bffbm%eﬂbroulll:ld the&')&minl th foanin sep 60,3hen the
suitabl e as conten si.nce .it

remai rréMf F%‘?Hé?l’%‘f %%{”&1 %?g)atgpalp 6PSbel1ﬁgnw1md£ae\H1 only after
Howevefe bdghiefinest benefit is achieved when the bag 10

is used with contents 20 .includin cemsnt %éj
cocoa, joint coMielsiisturegs ESQP‘E}HY EReig8 ithe ba ‘F%‘Lﬁmszo a

ligee, rﬁ&g:ultel}ﬁnb\h devﬁ\!'é%r aEhdad 1§$ptf0h$ﬂy| ddded ©8hdtRg 100 The

is sultable. he bag 10 is forned around the cone
i n t hedesioran g n@,q:we EOvengsein any dorms Helidingfgpapieet or a tablet,

optio quiIéaygeFF%gééﬁtl& bbdd 1b R RBShoArurg 'ilﬁpacé{ﬁngb @@ esiceant is

W t hdrawn ©on the bag is fil ere

noi st wéablsatéisfbél:ﬁhabitg/l (bmthargbeﬁge,tcemm@n%‘aglﬂ@ eaftenths bag

20, a ﬁ{g gsture renovi ng device or desiccant is

opti ona y added to the bag 10. The desiccant is a

m#ASst ure sc avenﬁelﬂowmg filtipg ftbe top 14 o€ thadm 0 & cpmedkand sopured at

ﬁmt s? llf eé) 64&%?'3'% E121059(1,111'1@tlha‘(ilI {él% ﬁﬁgcig%stt l(J)r?eegf hegt sefﬁﬁl%vgumg,
folding and fastening, closing in both the bag contents 20 and the retained air.
Back pressure from the filling operation is likely, though not necessarily, to have
introduced an excess amount of air into the bag 10. Immediately after closing,
30  the bag 10 is likely to appear to be puffy, with one or more of walls 17 bulging
outward.




suitably added to the bag 10 either before,

concurrently with or after the bag contents 20. 25
Following filling, the top 14 of the bag 10 is cl osed
and secured at step 64 by any known nethod i ncl udi ng

at | east one of%mthe&egﬂ@lmbegi tlbsed, the émiappadgiras preferably

ot ar sy Freieglthe e gk Iy & FopdfrR@ i it SRR, A

oper atlégdta f)(ﬁ'tld)ri ehy/entiafisd gkt inelpeneha saduiffiient tooalld@vige bags

i ntrodu cess anount of air into the bag 10.

| mred it‘ég tghlepckionippe ST Stasid; Alheigh some g lqa"%éﬂ?/b%
ap ﬁearwﬁh%u%pﬁéhftlﬁﬂ of Mtdrial @6tEe, A'is ProFeLabRf to\WRHd thekir quickly to
bul gi ng, outward. 8 When the bag 10 has been cl osed,

the erm#nipipadilate cp@lpga'élﬁér@mfpa@ébaaﬁe| y expel | ed

fromthe bag 10P1%ferz§)tl}efl)le @5’% 1 RuSPrel R at step 66, expelling at least a
m croperforations 12. east a portion of the

ent r aeEipnf thei egtr@peé Rif, é@wpmﬁ anydnadhgrdraf encoptaging ﬂéﬂ Jiiphgy exit
the b t e he bag 10, such
Al't hof}giba tﬁ’mQ ?‘9 tﬁﬂﬁpzaﬁ%lsé\%ﬁlt hn\foiﬁ{aﬁgllféfjﬁ ¢ bag 10, suc
of10ext8@ on alvnbrraimeeon\rebfom solbp@ftl@mbhnped 8ir etxtb@hig ¢pépeytipn of the
qui ckly t f t 0
maper tgg2 s atieel sSmphe pAbEEATBA R EubBhorh
step Gsast ﬁmmedf Itherag il ck@as thrtalghplurmlcmpelrﬁﬁramm Preferred

ent rapped air enc [

e ¢ RgrEn o dRHE ot e BT @0 SR FRUPEE RS

is us &fotﬂreym\[ fa bﬁ@ﬂatﬁ:lmr@fcoﬁ\hgmb agison drisercpiatd (pisch rolterg or any

ratin ol | sthe ent r appe [r at. the
ﬁ’nesqt SV PRI egiee 1 FE 2o Qe ST PN EFoGR T et
t hat td?ﬁeﬂb@fe%%bfﬂ?ﬁﬁdsbl@@ﬁ) th2sitfae B8 ofithd BagOspuishing it iAvard
| east sonme of the air will escape through t he

m cr ofevadiasenirad theagr dYheadhe Regrwis itapPlisdh Hte cSiaRAgg o is
for it he bEDIFARRAE iiciopbihiiie 18, Vi braling

conveyor, a bag flattening conveyor, fnston driven
plate, pinch r olTh@alsrerrbmnamwwe@t the pag; | andishemigeqperfrations

They ba&p{ rd ?rtgfcgafﬂbn %ﬁ&y S YositiBhdach tlfa@ {rke %ﬁlﬁpﬁ@ﬁ dessﬁcﬁ? Rinder

driven ssure to the surtface 18 of
t he babe &&Oapqn;fshlthrguglﬁm rmtmlltrfOta@m df, foreapmple, opistpmdriven

ib:lg pV\g g Cft‘Pgd R85 %@eie%%@&@a#ﬁq irt i lﬁ@%ﬁf‘ﬂp% @h{on of the

romthe he 'm cropetfdrati ons
12. Thﬂata idrrecrtle rower th@p%&)mtmneiﬁ optiohdlybagudes oamer mpre cutouts to
20 12 are preferably designed and

mi crop
positi agl:?ggtfle %lr F 3Pt he equi pnent does not hinder the
esgsape of a| rt Mdzsﬁmi a hmt ooltectigesyftemnabotehewn)lis applicable to the
exanpl g, ]3 i,stan driv
air removal device to prevent product dust from escaping to the environment.
Expelled air is optionally removed from the environment for cleaning by a
vacuum. Powder fines that escaped with the entrapped air are removable by any
cleaning suitable technology means, including, but not limited to a filter or
30 electrostatic precipitation.
Following removal of a portion of the entrapped air at 66, the

sealant 22 is provided at 68 and the microperforations 12 are sealed at 74 to
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plate is used at 66 to squeeze the entrapped air from
the bag 10, the portion of the plate directly over

the perforations 12 optionally includes one or nore
cutouts to allowthe air to escape. 25 If desired, a
dust quéveatcii and ngysme fofmibt crstironmntifenappiterimithebagol 0. Any

the asle'glal}tﬁgo sn(aatlon'ﬁffz provuﬁe taP gltgg]p {é)l o(resg %gﬁéicgggr%orgtfo%mZ,

escapi ng envrronmnen
0 pt I oriadhhding, dnlusitkdfto esxink had sihesivaan Benmek adhesivesame ngtul

cuyu rflne t hat. esc d wth the
ot o aEs T with B DS e ating HSRRRE b theleh Fotum| o
t e@nGlyMgstidrednsis comethplaied Onchitliig Watkr-based fesifls, s6lvant-based
filter gr 30 electrostatic precipitat]j Follovmn
r emov dFsiyangd resgisithad RUIs Hndes SXRASHIP gwéfamé?%u%l}cwéem‘i LV
seal anigh? 2rieSeiM Ll doM: Rbe Sahane aHlﬁ@xoﬂ‘vﬁthH@ﬁafo%gﬁﬁg #terial
12 are sealed at 74 to 9 prevent air _and bt{ﬁml stu

f r om tané figp girenginie bridgs Q)gqprd@gmdé}y thegnqqq%pe tigp ! 15 Nﬂ,mamtam
seal arﬁln%gtekﬁtg%ﬂﬁl PRAN Y, s@ﬁlﬁn‘é'tﬁ’@x%cﬁipeﬁ‘&ﬁﬁorﬁS to cl ose

the micropefforations 12, including, but limted to
redl ns and adhedangsf theiszalanisi 22 asgsiomiebledp ereate dfffrent

seal anﬁ,ﬁshggas REe e[g%@%smsjzy $e adPRGKAL 1Y B fidloR tekture of

The use ura nthetic resins I's
cont enpé bageld, smt]um htwdll lbg:ndmt@the tbag & 1If @ diffesent design is preferred,

sol ve [}i‘%retglgﬁg ds %o oF l?l? toa&%rdifa%hg Br %8@%1“%@ %\#Qg %ﬁtte .banners or

expos requenci es,
The sggiktant a2®sineds tThos\tke ®sif 22 careetomel hars ofthe widetviresk ef the

agin eria and fi rength to bri

el naoty Thaonyingar reva oot Salwofartie SPEe S
' ntegrity until Quickh:&ﬁﬁ@ﬂ:Sms zeat Iefp@cmlll}esulted for use in sealing the
m croperforation 0 of .t he seal ant
cust on‘?’E’&lﬂe OrtaBOIErlé ‘ESB"‘a%i’fyerS}”ésﬁ at agg ‘W%‘r?é’ exg%suﬁaeglhﬁht These
The 1 egifs ?Zzarg @ﬁlip QpplRd®y bﬁ;smaﬁd:ﬁarddne:mahay sty wttil exposed
texture of the %élo so that it wlil mto&‘gel.ﬁ1d
bag 10to ajpertigular ight tregonge Mg nrefersedare eﬂlra I¢ yreing thaf jgrden
2220 S GRAQ g&!ee td Qv%%éréh%lﬁg ITHS 1V 1iGRMitiAss @rdlﬁn&mam;ﬁ

to create banners or erns as desired. Thus, _the
resin @zct@amwb@homs-bdme @hgqlm?@ toferaea gragshasd syrfaee. 15

product, 20, CORRS. 5,%%]}3 Fbgm@‘?h lﬁgreﬁ@nés NRrfks, ru@éthane acrylics,

appearanc B the curln resins are
especi efokigs snd hleIﬂSﬁhWCQﬁ sé pr deﬁgrab gesin is Apsqure 3010-92
m cropgr ki BSARuhbB@b, B Gheegs
by exposu?tré’ﬁli’%ﬁl%h?]ﬁﬁd %‘ggt%égﬁlc{lg 22 lér E@gam |y

apps i eﬂhclnyesm‘(ms hbcan ¢0 tmalbdﬂrGOG%T/ura@rsédt?d airdigl G Glngurface

S;( 219 : ?g%ealaﬁ St rrﬁalu f_{‘o % 26 Oh g)tgﬁtgﬁy\gt /Nggt?omeal acrylate
(UCB Surface Specialists, Smyrna GA), about 10% to about 20% ethyloxylated
trimethylol propane triacrylate (UCB Surface Specialists, Smyrna, GA) and about
5 to about 10 wt% of a photoinitiator package.

30 When choosing a sealant 22, many factors are taken into
consideration. The preferred sealant 22 is compatible with the packaging

material, sealing the microperforations 12 without substantially melting or
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20 when exposed to WV wavel engths. The UV |i ght
initiates polynerization reactions which cross-Ilink
the oligonmers to forma strong, hard surface.

Exanpl es of UV-curabl e resins include pol yurethanes,
acryl idisplvinggtortaome ofitbe ag s If it gyxpxirabde fanthe ls¢adanti22 to blend
t her eof

3010- 9\§lﬂl @g? farétacebtge UV %%lill}re%afgg%l‘ugl oschergyhgr?ﬁg%ﬂys{ &t the erferred
Schaundesalag,ard that 1‘E|'Hms& sfnﬁ&lr sur2be telxmlrcmi'elsﬂe&tbdny adtbel paok@gmg

to about 6Q wt % | at ed ac]rﬁl'c Surf ac
SpeC| Jpatent angﬁ%@? Héi}/i feyvr ng%{ﬁuréﬁ: qngerz%%a?s. Ideferably,
W% | Sabeanast? ke Ktifioieat adﬁéé(?aa tSﬂfefpaﬁl&gﬁi@&m‘tﬁiai thiSit does not

Snyrna, GA), about 10%to_ about 20% e at.ed
tri rretﬂﬁkP@F peal g aher drying cSipeedt is dif %@g E% L2 of the bag

Speci ahdwries frecMMhiS @nvn@ﬁ&neﬁnﬁ' 1s%@s@%efel5edtﬁat@m&hesl& batPeen the

of a photoinitiator package. en chqosi a
seal anealpmt anﬁﬂmbag g@ttbgrl@pg}eg by thegneserres! powder on the surface of

consi ?tﬁé %pé @Ems-@a%né’ r 816, rHe@ngSt? ﬁz?ésqm)f Qné p?o&ﬁmt &uh 8s

W th ing —materi al sealing t
mi 6 op@rpfsm at ¢eorest, 2 sigirechin @tw@mmeamf.candlvoq%eﬂﬂ@ polpnpshould

10 dis m%é#rptge ?%géﬂtngﬂ tdab é‘nzeovg]a% éng) dra{u&? iahgét OI':f eabout 32°F to

desira sea ant 21to
appearaooel #0& packagi ng naterial, other

characteristi csapt%a%aeg %Og{e s%ra?eds mﬁﬁ%‘g}?g{qo@ﬁr@ td Qéthhd)r

has a simlar s ure an Ity as
p ack aglmegturdmtn epricfetred thatkht beatant 22 oy waer-mafistntfi@ighibit moisture
erfecti,on

or surface i
sl anfomsniiee 85 Fes P&t EauBERDIA mw{??é%é&‘&f?s fof o st
mit eri @ded&"&&tpréfkrréb@étemilstaﬁﬂséd{@t 0P ispkalit mﬁlﬂc wwﬁrstand a
drying. Since it is difficult tﬂ ﬁlﬁ@ﬁsg % :
the bagirechepierfvraie dropa ¢qmaoneyiity § S‘?C’{m 53V
pr ef efE&ﬂbrbﬁﬁtngttii@c@%@&mmtrl@ebbg\@@n the seal ant and
t he bag not be i npeded by the presence of

the surface of HRrisetoglg afdacﬁqaﬁﬁt e HPPyFsinpue SOmE’é‘E‘g‘ﬂElé an
bags 100k SHTRiAGUE iSp 26, USdHdxpasurd 3 paiReld T @fuencies of

cement,” are stored In a W de varlety of condi.tion

the s elaghinl'he phasoindiatonbieplsaionntinte fise Hdisatsited imitiate pojymerization
above ?#’ tﬁ% F]e%mbtag I oaa{hleéﬁ Shﬁglgkggsu@fﬁlrﬁbm{% pﬁ)@ginftl‘ator k&t in this

110F. are sensitive to exposure
t 0 wat ewemtion thasiimtialesqpolsimerizationrie therseleeted 1wain 22 fgad which is

seal ant 22 ? { 10 phetlyd S Saclubd
from eRYBFY ; ‘%N% tﬁ%g&%ﬁ%ﬁ%v EJF i e Cfﬁn gﬁml
m 260 pedseftd;ihaﬁdnen $erizﬁphe@m‘£stae¢ tmxmesjthmpf al'hs rpecff@'rqderesm
wat er - [ esi st ant l.ant, 2 Qailable fr
Wi t hst gﬁﬁ:dgs g(alp@@%l{%ﬁ %?bo ? %{PS o old grOt(#lIF“(t)lh]t%Ié 34%&(%“? ailable from
uti | it WigGichiCHeIiicaBOr Mitwankds Wil. t Hieytackage includes a combination of
acetophenone and benzophenone as the photoinititor and a trace amount of an
optical brightener. Some curable resins 22, such as Flexcure Resins by Ashland
30  Specialty Chemical, Dublin, OH, need no photoinitiator.
Some photoinitiators or resins 22 or turn yellow over time. If it is

important that the color remain true, the resin and photoinitiator should be
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conprom sing the contents 20 of the bag 10. Prior to
use as a sealant 22, many resins are conbined with an
20 optional photoinitiator at step 70. Upon exposure

to particular frequencies of |ight, the

phot oi saletﬁedttmith tﬁis g&lk'm rolipdn Thenadditfqn@é am ggtionall [$V abratber or
IS?IrE)InST lﬁﬁ% ner tmf?nr}Fl 7es MD) agsl;eﬁltbolbgtproduca,ts of excessive
usef uIUVraxpdsum [ nvent| on that | nitiates

pol yneri zation in el ected resi

Comat! bl o wi ¢ NP SRR FHGPRELIGY T esipp s AP By ize, which
Pha& oiiphddeatabdicp 720 MNaOhIDinkeRIrd PAHEOAN 86 radicals in ways other
benzophenones and m xtures_ thereo Thedgggéerr

resi n hhppREstofighin The sesitseragsorpeanersy regt wavelengths

phot oigid ﬂh@bﬂftmﬁﬁﬁ%@ Ql%n%éth@ l’ﬂ'lfﬂ:nfefg? % thé'pﬂditbﬁahlator effectively
Chermi cal of "M | waukee, : rpSac age includes a

conbi riifiingthe pbsogtien é@ﬂef@waﬁ@ ﬂﬁ oty Ih d Apsrasifiser igpseful for
phot oi it Iy m@8He %e@%%ﬂ@efﬁ&%&?ﬁn Qfmeaé?rcuﬂ@tﬁﬁd'ééll Optionally,
cura resin

bri ghtener. “Sone such as Fl excure
Re¥) nsstdpy 7Peird MCumlog‘peaﬁm@&\yhe@]@m%pumm Eﬂs]nrﬂ Iag:qowded

need nOnBORL 8ot B8F et ST nRPRL B LRSS Ut e

22 or turn oW over npor tant t Hat

t he cahanuferc&min true, the resin and phot0| nitiator

shoul d be 11 sel,ected w t ] :
additi on of an ég&e’f@ﬁésl ha!';a"sj%ern g’?eﬁjared% mﬂ# i%g’ajm&d 72, and is
br i ght ead@f forhsspit Isiapplidze34 soehé mmmgorqmts:asl ofme bag 10

by- products of exces sj.ve ex r

op}élooncéﬂ“t%‘?ﬁ)‘aﬁé?ﬂer GRLosd 2y ﬁ'%%?ld 3 al%}’l]g%mn Ef‘yzbéa rused

}Nhi Chfln@uﬂlﬁg,gfﬂﬂﬁlﬂ ll@ilte&hﬁlﬂu%gﬁmﬁ)g ﬁctmhg,lsptaying,tmlspmgcr
ormfree radjicals jn wa £Xposur.e

l'i ght . Scﬁ?émgeﬁ%‘?al’?est ?reélﬁégr"ﬂ@ %351 ?f?g{iw&f“fﬂfs hets(%hat remain

wavel efphbsag stuﬁ@& {308 iPR hedetdaty tBitake bdgherbefc[eaﬁrsif peioBto resin

the energy to the photoi ni ti ator, effect

shifti %anph@atlgg.sgpwgqeéﬁ sgﬂ'geqn; porion of{th%bag 10 rXust be available for
phsy oi ﬁh%él@i]@frthe Logosensitiser is useful for
t

i mprovi ng e cure speed and efficiency in so

ci rcumstances. Opet amied ip, tha bagskOeqs §4.2h¢ 1pig 2235 gedegpd to form
pri or § gis%&ﬁﬂh 1%%0 %ffﬁra{lgfs %bgtl'}ﬁ %ﬂ §on§ees%hlﬁntg ?flrdp'f’y a1r dry toa

provi i det toln I'tor and the sensit
have blaed syfaee.i Whet yxmahdled a bV radiatiomeavredratishayn) aNt?Ié?ﬁ the

Lhe ! eRua3 o0 A pREEIAFRALEH sBlondd BRErERand Gl 72

and is use t 74
pORJ i omlc@dSperfOfahbmﬂS?. dhe U’\éotbralge fﬁ@mlsplpmm erpaggd to the UV

ums g(rjo pseorufrc%rfa rt a{ Suth cxen% time t(y fonrr%tahp%dmﬁlfentasgﬁlolvgrathé x?lﬂ:r%)@oﬁ‘ﬁons

12. The exact reaction time will depend on radiation source, the distance
between the source and the bag 10, the exact resin 22 and photoinitiator that are
used. A Model F300S bulb from Fusion UV Systems, Inc., Gaithersburg, MD, is
30  apreferred radiation source. Typically, when exposed to a 300-watt, focused
lighting system, reaction times of 3-4 seconds are achieved. When the resin 22 is

applied to areas such as creases in the bag 10, incomplete curing due to

12




i ncluding, but not limted to brushing, rolling,

coating, spraying, stanping or screeding. Because the
resin 22 will seal around individual particles that
remain on the bag surface 18, it is not necessary

t hat tirefiEagt &Pobec t thahigd npyibe expedienced. The YUY source should
app! | GALLON 1o HONBYEN oo aPH] Kliflcenly BOLLEOR O o 1RCsc:

10 nus e v arT apIce 57 of adnes] SRS e Pesih .
Once apnéssd Thoudelhoé adittipnh DU S tsourdes dr ldighersivatta@@ sdusce can also

at ot B vlo e SEF o MhEienipy EpbegPglopiieeR iR aie

susf aceabldMe fe@it® Oaedield QuithgWivhdsaW Rh tRTe SO Berdpefly applied
shown) at s%gts) 76, tt}e .resin 22 a‘?d t he . X

phot oi2Rfl Pyr&t- dhe rpickappriorations dd Aersserled indeRair Anlgneiguie o
25 m GhepRrs hebat i®@ns 12. The W-curable resin is
preferably exposed to the UV source for a suffijcient
time to form a I@é}iﬁgﬂg\qtng§§§ppl§i,gl‘astfq+@gs were manufactured to test
m cro ! i - W%?‘K%? . lyanddifing-type
depen%gggﬁgrcg{&?lg? ?cgﬁéjé%aoggg_,p%t he di s g%]gggm%dg[g\%@en tr;getyp
sd@r cdoiarrymprend@H G Qorperiions Lhicage. Sk Migmpenkerations were

hot oigJ t.i r . J .
et o g3 e phitBbingbftorlFiinsohpHE for R Y gl W he
pr ef erbagdwera fliraed by hexo srabing a Wyl sead toyormahhe, éhgpawe dnd ©
a 300-nat focus i ghtin '

o >3- 40 s RoB BB pid SRR FARLVIERE 10iBpohoBEiR
app! i gdwtler. dhe & cfiietbagsvas theahes s¢atedtth elokaigy Tk entrapped air

i ncompl.ete, curing due to, 12 insuff.icient .exposure .t

HE | R e peEeeperidhoReh & Sofpitgtiof SErEBEOER Al Hinch rotters
t her effeicmighie @spied airedt thfbuphdie néiblopér@sativns.oAfiedemodag the

are cured to the desire hardness. The, use lﬁ{

addi t iF¥narealyt weiapeled tg themisropridorations £ fuisk anft dlloved f

al so Hagjensed to properly cure all of the resin 22.

Lower wattage sources are also 5 usable but require

ext ended cur i ngPEIRgIEstingyibe bigsavereprrd oy af‘%“S&F‘gB%’fF“i“SFS and

apRl 1 Gflmidfkk 16 Yinffihe & D&icl &I s%@éeic@ﬁcﬁﬁdnﬁﬂ%?e 1BE Bags were

sealed to keep air and noisture from entering the bag
10. | reyelébgtokénptragesoihepindsoldy thebpgscvasa fansiiared once a day to
manuf I Whe M8 baGubMumidi
18- poﬁﬁ%w(pggl}é(ggntdgg%lgxof as!f/&%and setting-type 1%{1 o
j oi nt tesinpvancbniNiSS tBoentior eonients, of disibeg yysre rpmypved and sifted
Mcro | -' hackags Ng
mat er ﬁgllroaé{/ﬁ iafs?lgsr§h gpafelreg’rtfl%%gl}dﬁ%tth% gﬁalg%f; 1tﬁﬁ'g ‘bags, then
t2® bags were forned by heat sealing a wall seamto
forma tube, then one end tw?gglt he bottom of the
bag. The bags were filled w j oi nt conpound

Plastic bags made of 3 ply polyethylene (Plassein International

Packaging, Willington, CT) were prepared having 125pm microperforations
along the length of each side of the bag. The microperforations were tightly

30  packed within a thin band running along the sides of the package. The bags were
filled with12.5 (5.7Kg) pounds of the joint compound mix and sealed, the
entrapped air expelled, then heat sealed at the top closure to close the bag. A
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powder. The top of the bag was then heat sealed to

close it. The entrapped air 15 within the bag was

renmoved through a conbination of vibration and pinch
rollers, forcing the entrapped air out through the

mcr opHrIﬂEfrﬁaﬁ c:hysl acu@ctateéi euhelhaxbil aqylamolad}'/mﬁ:r saalsgdHaghtes
was applied croper s_hy

al | owed““tr%"s“’ﬁa“’ *0“ 8 P p{ es‘{‘a f’“‘ﬁ‘ ?"ﬂ gl %édé%%

stored at vari oﬂgmg &ms@vem wndscta:hd de‘rﬂﬁmhejrﬁaﬂplidamm ¢fe sealant

simul ate. a e conditions. Wiere the

e, g benellll e 18t Jen A SRR met pe Brcott Bgtrifature and
t h6d bagsmidgr# cydiar&fheereherdnmctan;aerﬁw ahd)hurﬁﬂﬂ&y eqiting fpr a
conditiq

n e t .on
t enperPsfiod %geifﬂpﬁil d?ﬁy%?gﬁ H’étﬁﬁgo'@gﬁlﬂf Bew 15the entire
contents of theT@agoNdfiéh I.enoyed (drd) sid doesiRelutivead@hidiy,
12-nmesh screen, then weighing the retained |unps. 25
EXAVPLEOMINmUsst i ¢ bags nade of 3 ply pol yet hyl ene
(Plassei n | nt er pa coid@ion PackagiivGetwbid dG°P@E200) - 969 Relative

were prepared having 125m m croperforations along the

| ifigt Hwidisaed 4 THendg¥0% Relatbedlummididy-ni cr oper f or at i ons
were tightly 30y gs?%t%ﬁcﬂuélﬂ N1 N Goll BLIY LRI { ﬂﬁ@jﬁéﬁ)% Relative

al ong the sides ackage” The bags were " fil

Wi t hi Zilﬁni@ﬁyﬁr@rebig@mdsf@ﬂzqma}éfﬁﬁ2£ hpound mi x and
seal ed, the enr Lhs eat seal ed
at the top cl osfl}‘rasg‘ﬁ? gﬂg%’guf%gkggﬁed lkﬁ@ UEFAST

-et hyl acryl at e/ 2- et hyl hexyl élbﬂrEyIL%Ie copol yner seal ant

(Hug l:nf er nrl Ses Tr ANt 17 W
;g“/Ba%l ICBag A o o T Bag

brush
conducted to deternmine jf appligation of a seal pfR”

was b st hags—were—ei-thertheld

at cordicaperoHpRsr at ur e HARF 5 Bdi¥Mty or cycl oK
bet WeegL J4af T OUS™ tenper afNg& and |IGiuEkAST condi t] Nose
for & perlod of el even| days. Theyidrpukng tesi
conditions were used: Test Condi telﬂg,[he;{ylaggté%u) and
90% Rel ative Hum dity, | ContinuaygyoJf ndit|on 2:

Cycl eﬁpu SOE {320 T="90% Ret ve 10 Humi Jbgy
and 40 8h e%@ﬁ&e‘?s;atfivv Hum dltyﬁdTest Conditipn 3:

Cycl g bat GeettidOF (32C)| - 90% Rel ati ve

D

Gram Weight Lumps at 5 1.75 0.86
Test Condition 2
Gram Weight Lumps at 55 5.65 24.54

Test Condition 3

Application of the sealant to Plastic Bag Type “A” reduced
lumping during cycling between extremes of heat and humidity compared to both

15  the paper bag and the microperforated bag with no sealant.
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Hum dity and a refrigerator freezer set at -6F (-23C).
Results of the testing are reported in Table |I. TABLE
| Test Condition Paper Bag Plastic Bag "A" Plastic Bag
"B" Mcroperforations None 1251im 125m Seal ant None
GLUEFAST None Et hyl acr ylEXAMPBLELhyY| hexyl acryl ate
copol yner s at 0

PR30, Ry ley el e

Condi ti oG am Vi
Condi tdbgiined féartestink\eAghrbxitiargds2400 nE&operfibatibds bére nialstina 17 x

Condi t ] 3 |icatjon of the seglant o, Pl.astic Ba
Type AK%EP §B‘A®pﬁlﬁm‘3 PRGN taﬁEP?Fé’??S?gﬁag'nEa"B&f en )
exty engigropéridi@mins Jadabuum @ dy. conpared to both 15 the
paper bag and the m croperforat ﬁdiaa 'tg no._seal ant.
14 EXAMPLE 2 PoF%%%W@H@a%?db%eg e ‘M‘g‘ '\é\%ﬁﬁ a’é‘rﬁ@“& ppgund
used ifixEX@ARN-Sealed R iR to PRIRIsBRSht,f Asqir@ 9010320 UV-curable resin

Approxi mat el y 2400 m croperforatjions were nade jn 1"
x 4" (@ppEeddiplymer Gysyms Sehaymbyrzo o Wﬂ%éPEIFSW%BFLt Ble

bag. ' iR BB oNAS redRRb hil SO0 t
The 15?l ggﬁﬁgg a&%&éﬁ%&aﬁ%?@% t%&}{pﬁ@ Eg)s _rSand Joi nt e}tﬂi’\
Coip o Laethpowriddusinimorn ghetfronbsiriae efithe bag. (Wile mewdngs 42 fmin.
Apsqur - S | SAQ@I ' WR/ in? (46
Syste ﬁ%&%%%ﬁﬁ%%%a B%F%@b\?g@e@%ﬂ& i(lfad yﬂc%?%gﬂi. Th eln (
per f or &ewdmAriEa Swarse dotrileiddalowd prior to application

to renove all o& tE |9l ts\tﬁ% ?.[ O Siolet
front surface of ¥ Ozlog'én&qe C%Flg)%n%\%%ﬁge aéfﬁi& c?t rmn.
curable resin on sealing the microperforations of a plastic bag containing Easy

15  Sand setting-type joint compound.

TABLE 2
Sample ID Sample No. | Bulb uv Number
Lamp Type | Photoinhibitor | of Passes
T42HX1-1 1 H XPI 1
T42HX1-2 2 H XPI 1
T42HCI1-1 3 H CON 1
T42DC2-1 4 D CON 2
T42DC2-2 5 D CON 2
T42DC2-3 6 D CON 2
T42DC1-1 7 D CON 1
T42DC1-2 8 D CON 1
T42DC1-3 9 D CON 1
T42DX1-1 10 D XPI i
T42DX1-2 11 D XPI 1

Two different UV lamp types were tested, H and D spectra lamps.

20  The H spectra lamp is designed for clear solutions, while the D spectra lamp is
15




(0.2 msec), the bags passed about 6 inches (15 cm
froma 300 Watt/ in2 (46 Watt/cnR) UV Source

descri bed bel ow. The followi ng tests denonstrate the
effectiveness of ultraviolet curable resin on sealing
t he niusrdopaer forthitkanpagie salugbms th thelfadproohbeehfiiy Easy

15 Sa setti.ng-t ioint co und.. T 2 Sanpl |
Sarmy SIR@ThiEE YRR bt he GEFRPG Bl EaieBRliEn kP
Pas s e $nhibith? M- diffdretdiatddl froln théseHahg an 2xthd adiRlund (XPT) of

CON 5 PPaBeson Sgmpleciny 910 st o e LARJap e hsur

TABDClhat th3 réirf % fhilly Edkédbnld t3 dStelhifd e Efectstaidh UV Epdsure.
XPl 1 _ T42DX1-2 11 D XPlL 1 Two different U | anp types

ver e (S8 pEptoiphibier wsagdediip theisanples: 20 The H specira

lanp i s desi gﬂeﬂl dd@tiok tE st @&{dmanmS;; anty deBcrite imExample 1,
d nore for thicker,

spectra Ian&i Is 15 use C opaque .
sol ut iseme of thp abgye sapplempere iasier spdor piditigsbeandiienpileseribed
sanpl ggiusi ng the normal or control (CON)
concentration of inhibitor were differentiated from

t H8se havi ng anTexCerdidenint ¢RPLJ°Cof 80 RstabiveHbmidityr |
Sanpl and 6 were passed by the UV lanp twice to
assurg%gﬁ?l}?g% the resin was fully cured and to

det ermi ne t he eTéseComditidn hi gh7190 (2KEbsi*e Relagye Humidity,
phot oi Orﬁ'.b‘ilotgr was added to the sanples. In addition
to Tes ifditions 1, 2 and 3 described in Exanpl e 1,
sonme of the aboVetSamjili@ss:wer Bult Bsitee Submelsionaddi ti onal

cquditions descrlBed &I P Cycle between 40°F (5°C) - 80% Relative
Humidity and 30°F (0°C) - 0% Relative Humidity.

The samples described above were tested at the conditions listed

in the table below.
TABLE 11T
Sample | Test Lump | Resin Powder | Water | Resin
Condition | Weight | Discoloration | Leaks Spray | Cracking

1 5 N/A None None Pass None
2 5 N/A None None Pass None
3 6 N/A Trace N/A N/A None
4 1 0.6 Trace None N/A None
5 3 1.2 Trace Trace N/A Trace
6 5 1.8 Trace Trace N/A None
7 6 N/A None N/A N/A

8 4 1.7 Slight None N/A None
9 7 1.0 Slight - None N/A Trace
10 5 L5 Trace None N/A None
11 5 N/A None None Pass None
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10 Test Condition 4: 40F (5C) - 80% Rel ative Hum dity,
Conti nuous. Test Condition 5: 75F (24C) - 30% Rel ative
Hum dity, Continuous. Test Condition 6: Full Water
Subnersion. 15 Test Condition 7: Cycle between 40F
(50 - 80% Relative Humdity and 30F (0C) - 0%

Rel ative Hum di Tese %—:Qﬁ SIS mlates%%}g@ﬁ)% [l'ieﬁlglgrtoggr?c}ég%o\eﬁg g%ctively

tested at the con i ons ste
TABLE ré¢dukedSamping aiié képt I:nmmpn&ﬁsmrthd:’mgsi endeY\a varictyRefxionditions.

Condi tj on coloratiaon ,Le
57N A SR Rt hbtenl B A% qi Rt R Ri el b
3 6 I\Vheerajrtae 2111&&1 A]thKvAteNmest thé vﬂaté%t@hfﬁgz&&ﬁt}iﬂgeﬂ. Whdbag was
Trace Tr 51 Trace
© o RPN e Vgtel BN R Yioeod Beped Tiomaaag, When

NO ne Meaba@%h@ opéhed, the 3inBld un&lﬁﬂﬁ)thﬁs OF 6 Bag Wik l@dﬂatéil
Trace None NV A None 11 .5 A None None Pass ggw %
aiirqeo is

These NPREYS; thbRt don uides bapisTgPoforstioas Watdrgad

ef f ectihdi@hed thai@cRded wmce&nag dolrand herzlpéeﬁis Wt athtef &l of the
t he bags under a varrety of conditions. gﬁﬁe 7 was

fully bggbbiﬁé pgtéaropgh the magropsylopitigas. ndete bagsgxhikiting powder
3Qpgalilen g s 5lahd Go %1195 fr‘a(fei;l kd ﬂ"lg 8 ok 85 A 34 cﬁc?ﬁ&t

the water-ti ght ness sea bag was 5 renoved
fron1Uhﬂhﬁhmekﬂmh@ﬁﬂbub@bﬁsﬁmmHMGﬁ&%d | eakage fromthe

bog, When e BRSNS ARET ks LB s RN s o

powd e thighreaid dow teerpataaropelHugridityi axhibitedbaiding capldng of the UV

| unp- fres?n resemhb]mg spider webs. Although the cracking was unsightly, it did not

15  appear to effect the adhesion of the resin to the bag surface or result in any
powder leaks.
While particular embodiments of the present invention have been

shown and described, it will be appreciated by those skilled in the art that
changes and modifications may be made thereto without departing from the

20  invention in its broader aspects and as set forth in the following claims.
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i ndicated that the | eakage was occurring fromthe heat
seals at either end of the bag, and not through the

m croperforations. The two bags exhi biting powder 10

| eaks, Sanples 5 and 6, were also traced to the.
corners of the bag and did not result fromfailure of
the m f ' eals. The two bags that were
aged by cyclinhg em bet ween extrenes of high and | ow
tenperature and hum dity exhibited hairline cracking

of the W resin resenbli spi der S. t hough t he .
cracki ng was ungi ght ,eﬂ?q%%éi"g‘lkwgtanﬁnglﬁ6§<iflsg$%a%é:f) %ngglfmg'
t hes adhesi on of ptdvelingesilaastone phstidfig; sur f ace or result
in any powder | eaks. Wi L,e Ear,ti cular. enb(%geie@ents of
the present i nv&HeingR HUPHYSE BHCroRSTG ORH Y &ri bed,

it will be appreshidgobdayrdnh@e &lih kddddadh dt Reastlofe #all and a
that changes and nodificati ons nay be nade thereto

wi t houbot@Bparting fromt he 20 invention in its broader
aspects and as $@fingf iRy §d3 viith BaBokiShts, G¥¥IRENLd FodRt andlalr;
VWHAT IS CLAIMED IS it 1. A nethod of making and
fi19ing a pl astisecupagthedbapri sing: 5 providing at

| east one pl ast i g, §iddv I&F%%o'rt% oF (R dibribrled Yir § the ba%through
e e

m croperforations in I'm formng a bag fromt
fil m ithe micbprgfoanaticagismdone wall and a bottom

filling the bag sgglﬁlgtl%?%m%gwf M, 1 ncluding a product
g € bag

and air; 10 securil , renoving at |east a )
portion of the éntrafheciethpd of daitmhlewhaein s4id sepding steeomprises
and. seal. ntgontshe m cr oper forations.

m croperfornmations;
2. %’h e? '?ﬁ)%lscggntctf)gferﬁ”fm\%réf?r%l f said sealing step
conprises 15 appl yi Mge methedbbaliin Dfurther comprising a curing step
m croperforations, 3 Thle met hpd oh c‘,lé%j m 2. ftlijrt her
conpr i STRRISHEERPISHY BT wp'atUB by PAPHY! Ep 84S Yhe
seal ant to UV radi at Taemafhbe bf ampipl 1 whérkinBaid 4reaffiigestep
met hod of claim1 wherein said ,cr_eatli ng %t ep
comprises heating the packaging material in a localized arca to form the
20  microperforations.
5. A method of making and filling a plastic bag comprising:
providing a microperforated bag;
filling the bag with a product;
removing at least a portion of the entrapped air in the bag through
25  the microperforations;
applying a UV curable sealant to the microperforations; and
exposing the sealant to UV radiation.
6. The method of claim 5 wherein said applying step further
comprises preparing the UV curable sealant prior to applying it.
30
7. The method of claim 6 wherein said preparing step

comprises adding an appropriate amount of a photoinhibitor to the sealant.
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conprises heating the packaging material in a

| ocalized area to formthe 20 mcroperforations. 5. A
nmet hod of making and filling a plastic bag conprising:
providing a mcroperforated bag; filling the bag with
a product; renoi ng Hie matlagkofglapn Gtwhereinpdaid reparing step

entr a%rﬁgr@és adalﬂ%ﬁrhzgsg a{eQE)%H%&f a%émg & to the sealant,

i cropertoration I'ng a curabl'e seal’ant to
the m croperfor@tioriBe mmbbd axfais iS rehetefresagbramaning step UV
radi a

bl v KPR SoPRBrG e Bogtips Ex@ e 2ol GeRel iR dhgne
cuisablmicspati@nionr i or to appl ying |t 30 7. The nethod
of claim®6 wher ¢ par4 %F conpri ses

addi ng an appr og i at grdPregue SYenhi bi tor to

the seal ant. 1§b§gcoﬂpﬁsﬂ§h|ggﬁoxﬂfatfdaﬁloﬁb Sidorr iop, saidibdg
preparin e i ses adding an appropr t.e anp

Dt b coRGRRs LIGF bEIEE PHBSG eI &FIEE PRETHLE: 0@16‘? el of
5 whergichpe@brahidng NP Beeh SbA8d, s&i8 Y dnd 86t BAIH ﬁuﬁe

the bag and expel ling entrapped air through t

mi & oper f or at i ob&& COIE@HtSA(‘SHE@R‘é@éE ORISR, Pr%‘!}‘l‘ib"i’quainﬁ@‘oum
a bag d‘f%g@%s's Hafl @haﬁ 113%{ ﬁ'{he l?é{g Vlﬂ‘%ﬂ%&ld %eana 'SQS b8ksn dere

top, sal con ure for bei ng ornmed froma
pack agsleﬂgedmt least aporitlnm of thikic beatedpnaideepidtbag baving been expelled

mcr oﬂﬁ{g}ﬁ%&ﬁd ol9 N gﬁgﬁggﬁeg}ldcr eated, said top and

bott om g secu bag contents inside said bag
conprising a presuabnt amfigend forsealing said madroperisagionhan

I present !yt e BRAGT, ST 1y 9RREP R B
i nsi de:oﬁ@iriebskaq:gasﬁaﬂlnng been expel I ed t hrough said
Seal i g sai d m FopeliegraibHa e TP G p B compises
cl ai mpbyehi®mel N sai d packaging material conprises a
plastic film 13.  The product of claim 10 wherein said bag contents
20  comprise at least one of cement, gypsum and joint compound mix.
14.  The product of claim 10 wherein said sealant is a UV-
curable resin.
15.  The product of claim 14 further comprising a
photoinitiator.
25 16.  The product of claim 10 wherein said microperforations
are formed by a laser and are sized from about 50pum to about 150um.
17.  The product of claim 16 wherein said microperforations
are from about 60pm to about 100um.
18. A packaged powdered product, comprising:
30 a microperforated bag comprising a top and a bottom;
bag contents inside said bag comprising a powdered product and

an amount of air less than that present in the bag when said top and said bottom
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12. The product of claim 11l wherein said plastic
conprises polyethylene. 13. The product of claim 10
wherein said bag contents 20 conprise at |east one of
cement, gypsum and joint conpound m x. 14. The product
of cl avens sQuishet lsast apaitign o€ sdidientrappedainiiaving beeutsxpelled
resin. -of cl.aim 14 further conprising
a phg@éélﬁgllPaﬁ%%%&ggﬁfﬁ%dThe product of claim 10
wher ei n sai d nm cU§perddseaantaner sagimicfopenieatiday asd ¢amfigured to
and ag%ﬂg%;ed from about 50pmto about 150m 17. The
produc? "1 ai m 16 wherein said m croperforations

ar® from about 8OmM tthegphckaize d004im 188vhefeipsuikbYedhrable resin
pomdegﬁ%FFroduct, coquLsing: 30 a microperforated
bag c SPAYS5S # BPIANE* Y bot t om bag contents i nsi de
sai d bag conprising a powdered product and an anount
of air less than that present in the bag when said top
and said bottom 19 were secured, at |east a portion
of said entrapped air having been expelled through
said mcroperforations; and a UV-cured seal ant over
said mcroperforations and configured to seal them 5
19. The package of claim 18 wherein said UV-curable
resin further conprises a photoinitiator. 20

20




