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powder ed products such as joint conmpounds, cenent,

cocoa, flour and the Iike, have been ckaged in paper
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bags for powdered ' products due to their higher

st r dnglt-bpezddillveg &1d foopingtraanheies V\Hewencmtlmm gasany drawbacks

pl as re used to,keep,water out i dual

P hares i R et RE Gai? b Fe bRt Bl torBRer e e
10r alfkﬁlg@sddﬂ& wdear oBaCKihRIS®UlRioh ake pdpek hgadiRdhéR@R:, often
filling causes the bags to acquire balloon-Iike
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unstable ' when stacked, rom se the heatHiea

and INBatES QHEGeREAFY catiby ef g thnepnierisin sPHEQW agf be lost.
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excess air ' often draws a portion of the product
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This rate is considerably |less than the ten bags per
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ballooned bags take up additional space for storage and shipping, can be unstable

when stacked, compromise the heat seals and reduce the overall etficiency 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/Fill/Seal

process.
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L rrerrererererr re rr rrrrrft *@0002* In order to
overcone this problem polyvinylchloride bags have
been perforated with needl es to provide openings

t hrough which the residual air can escape. Even

relatively thin needles result in perforati 0
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needs are fu resent proce
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pr Ovrlagidr}gte. Yet another need exists for a water resistant bag for fine powders that

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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2 | 1 at least one plastic film creating a
plurality of mcroperforations in the film formng a
bag fromthe film filling the bag with a powdered
product ; securing the bag; reaning at least a
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this invention is perforating only a portion of
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be renoved prior to sealing the bag, the securing
st epowlan poatiken ¢ the bad nredi at eI y after filli ng SI nce

e air is a S..SeC
réej‘sul ts in t herrg S: plrocFJcF%nJ € ass mate%fgo CuocH\(}réﬁfocessa[rrowde a bag
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filling and | sealing. Air that is sealed within the
b ag fraénplaﬁrptd|Ig,st‘°ea,@pg|r¢%n1@g1§lléh@ﬁ regygual air be removed prior to sealing

m cr
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bag, u S space
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to close the mcroperforations also inhibits air,

25 the residual air allows the bags to be made from non-porous components, such as
plastics, foils, and other materials that keep air and moisture from entering the
bag, preserving the quality of the packaged product. When the air is vented from
the bag, it takes up less storage space in containers, delivery vehicles and
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.
Humd air is prevented from entering the bag to react
wi th cal cined gypsum cenent or other hydraulic ' 3 1
materials through the m croperforations. Sealing of

| ol RS Tra g e oroPP T 8™ RERUBh LS M et ons el
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mess of fine powders |eaking out when the bags are

mov elg Whl@*mm&agv\étﬁﬁlhed gek seducipgtiemstsorfdingtpemiders leakang out
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film The opehiayetsied erréwfivwwla%eérlﬂw@fil%eutah%hws%ln the
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t he Tlid)op.melgcsﬁzdllsleghta)samtlroﬁsdl hn($hasmmjag@dlmhgé©mm gy reduce
and controllabiljty of t cro erfor ns than s
beerfa#av o5 5rEse g AnGRAY tgh HosRs é’&; SgtpeRpe: Thus, the
1RETAlJe P BRI E N M 196rer'rlEfoQBAy\’al\l§3§nE}<ﬁiabilh §f @et OP

per spective view of the present bag; and FlI 21is a

f | owntfiregpr famatohs thae has bsertvaahje Ml Immaawell aalg gegipment:
15 process. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Referring nowto FIGS. | and 2, fine powders are
packaged, shippediaRd HSCRPTIONOPIUE DRASK BN GS

desi gnated 10, containing mcroperforations 12. The
bag 10 has at FKadtisa terperipectiye pighrofdhe icsras bag and 20
bottom 16 and I L, ]

and positionedﬁgéEagégkﬁnﬁaﬁah%géﬁ%ﬁgg%ﬂgaggﬁygﬁ?%%ekﬁg
Mar i mbcess i n bag construction are contenpl at ed
dependi ng on the application and product to be

packaged. Sonme bags may be ' suitable for use with the
present processeAICED $EIOEIPTEORSSRATHE IN VENTeNal |

of the listed conponents of the bag 10. The bag 10 is
filled with ba@e’“@c‘mgemtvstozlﬁlGS 'l apg 2Fbne pmdqaamr@o@elsagﬁﬂ,
this hdI Se a1§ ored i ajt ba ener J 7 tg:? Qneod a?sl

por TG RSk e Rt B h0 2 ikt en s

20 emi@bgaforRteoneag. %b@ﬁgﬂ@hbﬁétﬂ@sﬁ@&ipem a pafiefbidgs 15) a

i s made of a packagi ng material having suf£|0|ent

& ¢ elwgtqm 16204 etisashane wall Halhlflwﬁg askifags k8wand positioned between
f Of té}leél‘ﬁlet‘ﬁl% bBﬁ&ﬁe%naQﬁ{sﬂg bag Lo RNRBESH %9 coftb gh%h

and noved te where the cont
WI | | ddpending on the application and product to be packaged. Some bags may be

suitable for use with the present process which do not necessarily include all of
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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30 used. The packaging material, preferably a plastic
film is provided at 50, ' 4 1 1 preferably on | arge
rolls for use with high-speed equipnent. Preferably,
the ' packaging material is water-resistant to keep

or SPBREILY B17E T Ttk agtg ehrap et gty o BTy, the
SRR L 4 S e AR e R ot
mat eit issdegled OMmse pmﬁembﬂyl élemad@glngslnatncalud@ludes at least one plastic
pol 3By Vet TRAL 2 SRR P aptetns o a%nﬁenagplastw
ok e P EE p an,c

de Pgmvwaélchl@ﬁé%éwéﬁal( aterw)k (1% rﬁétp@ﬁt dpipmeprsaig Co.,

sea! AHLFHBISDES s TPNBRS G PR Al i

i ncl @@li. dg Pobhtde Neanolis ahd €d., tWilpapesn, i ))astah ¢ sédldbis plastic films.
foils. The Iayers are . ' preferably bonded tq each
ot her using anyh&pickaging maserkdes ontivaplipiosgen &g one or more

Qpndfag&s OhcrRgy SbM%%t lifed %(pﬁéﬁlef' 'p@asﬁm?@qu UPﬂ)tllsoﬁ"h@layels are

packagi ng nate s at mu plastic
Pr ef mefeeablgbamlﬂdes eadh ¢ther Lmngtalwl seltepﬂly rrptdtddagmhgmg heat

rpr}igg{)(:)@lllqgl &?ﬁg $ gfnt&’elei%g& ?ter%. ogglp%ggj)é ngacg}é”gitnig _npalté/rial is a
pol yRupIeps fMstid flliRY Preffreditl p 1 &26TdINE SaGeh1 Oty WREKaging

two | ayers of polyethylene. The use of an inner
pol y@tatwllabméluép plasdc maéfrdermpéﬁarfddnul@bmlaup#ﬁSHg fims oo several

fS?olrrga?/FA]rfsto({% BPllyeFﬁl){ &%gkggll \yg s a&aﬂ %ntdw%c \ﬁg&fe%fll }/ ?%/lers of

equi psipethylehdleTha aseapian fiied pblgpthylkde phyeis peefatratifor 2Btaditing a
54 in the material. In the preferred enbodi nent, the
i cr 8k sedk ati ons 12 are created prior to forning the

bag 10. The pa b mateR§) ib Lhivotudd &:52t8n the roll and
seal ant and thé’epgwggﬂggﬁ%gnao %é%erh?%e the exact o

SI zemaned mrab@rhecfﬁrrn/lﬁél/sehl aqugmogne rthomadroparfordttons TReire created

ner ag cont ent

. ShioadnR bs JefeBAt Thshe heliries 81%53111&%%? figrgaerforations 12 are
Cont eihied phief toe%ﬁrfml'gﬁ?he Wr’ﬁh infderdd), AY G136, the
particle size of about 2 to about Om are inhibited

f r onseakant apsl ﬂilg beg gonsarys B dnﬁeemms éhe rast slzm@duplmhﬁr of the
about élfg rat1 ntsrﬁ b[%% an%rn {h% §cgr9 ts 2paﬂﬁg s%ah&
% ? ?y arger

aver age e Si z€, propor Oona
mcr ﬁﬂ@bﬁ@fe&hﬂl(ﬁﬁs 2%5Roulddy theontsiadhe conldigs. NEoticbifp ki g@vders

2051: t lqaewrrl?g gnr S\Pe%gfeopra?ttléleo ?ée %1.02 ablo?lt g(l)p?n? t((): gtr)gurt gl()Lm are inhibited from
escaping the bag by microperforations up to about 150um. If the bag contents 20
have a larger average particle size, proportionally larger microperforations 12
may be used.
The maximum size of the microperforations 12 is also controlled
30 by asealant 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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30 by a sealant 22 used to close the

m croperforations. Wen the sealant 22 is ' applied,

it nmust be able to bridge the mcroperforations 12 and
maintain its integrity until it hardens. As the

22" PO ArRan ey G Rored ot o s Eat g ape prsferred
har %%Weﬂﬁ/ien%QEsiﬁ,Pﬁe Q{a_ﬁfnﬂfrﬁ MCrgB@ﬂfM?fégry 15@&6%’{ B, Ofher resins
maxi mum m croperforation is about m er resins

or oeatadantsarglikelyitk diye @ diffrasns mexgnpmaceRtation gizsum
perforation si,ze. ' Mni I . .
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evadlyahsT ph@icrepefnrstiges dyingieassd i (R WBS reapsd L eYeuys

160Nt LRLSHeAGil REIHAS. WIRSH MeWag €8htehtI 0D includYBFHHIM or calcined
m cropertforations 12 are preferably in the range of

f r orgyabount mEBepet foratmbe U2 akgoaferabhdimtbe gange ef &eababput S0um to

from abo 70m t o abou 0 icted, |

i bRttt e i Bl ot Faoy PR A LDm. s
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icr rf qQratj. i ery . in.. 121
R
t he gbyeelbleand charme inthet dlessnifclicopelt furfatil8rs cdimnmgles.

i ndependent|ly or cooperatively variabl e to. neet
various criterpgh tl}ﬁ%n‘frﬂlée@?’géésp?the miggpperforations 12 are

m c riﬂ@gﬂeﬁﬂ’&ﬁfﬂ &%O%‘%at‘?\t@}nGﬁﬁrblé 6N TR@SusQiteria. As the size of

m cropertorations eferably 20 changes if it is
desi thablieroperforatioisali2nchapgesottiematmbley ot hesrepemorations araterably
;S aci%g é%{.'{gg 6%@%2{%&6 Sﬁ? tg{sl?}ﬁ%)lﬁ %pﬁr:ﬁ)%glée?ielgﬁﬁee éalmeedsufrtlfagén atIeQ ?hrough

M cr QRRA kR pe@nf id éxpeled RBRUMABLE 1@S Ak OAG LS sizEl@hahtimber of
is being expelled quickly enough to nmatch the tar

at, et
fi | | miceprerfockmmgil Ads Jdrangepblesasdpag as the apgas bging expelleg quickly

2 322%?({11%%05@{1@}]} %%Jaf’%? g[)l 65‘%&:? gggg@fig Bg{hieggal%tzﬁ c%ﬂﬁii necessitate
m cr ppEfctant aticroparfdrdtiar dzpaef mrmisd. Abdoua008e pbarid0bag

10 where the bag_ _contents 20 ingc|ude psum.based
2%i nIIEERERIHIPIS E2 §FF RIRE A doReAn %H%‘f”&ig%gtlkﬂdﬂ?fe ﬁﬁ@ag

ski | &ﬁﬁierfgbd BRIE ?{?Mlogseg SoitPtEnSRinBaFANE e dWBve
seal ant 22 prope es, the bag contents 20, the fil
r at ecanetaduenpaak akjilngimtht ertishbultl e ablstte balanes tha sealant 22

igprf? og)ér%teS tl?elz gaﬁg c%?lgen%% %{e ftll? ¥até Ié]r?d t[}'[l]e %E%E{nfg%ﬁg}%}iﬁqg
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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30 Preferably, the mcroperforations 12 are positioned
on at least one ' portion of the bag. Al though the

m croperforations 12 are effective when dispersed
over the entire surface 18 of the bag 10, it is nor e

expensive to, 1 ur chas t to
TS dh gt i o mha o Bg? il AT R thus i
not i ofaem&d. Tﬁég%aﬁaﬁﬁimtals%%]ff&uﬁlté Qpayf\xfﬂe%tcré&rforatlons
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Bec eﬁsla&essary Ree s@MND iRapplisatAp R meRIEstepy tWhdidtRt6rily coat all
steps to satisfactorily coat all surfaces of the bag

10. SHstages qftthq: bagh o Eirugbit és prefopande to pasitidaghe microperforations 12
n1cr
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posi pdstivaed on afpoﬁﬁfrt dfahe big ththabR@adiy ddoedsibisfoe applhqatlon of
acceSS|bIe for application of the sealant 22 and that

i s reratalydiy an g isnslagijely, flat-n&s wagh, ghepyallstl 7t ofdhgbgg 10 are

150 aﬁr%fen%@ IRBERY fofthd rﬁ&%ﬂe%?atlogg 13 he
m croperforations 12. The ‘number and density of the

mi croper f or at i Bisnur@basiahdl detetyenf thavaidroyerrawnefl 2 twid
portion of the. bag, surface hat i.s ilized.for
m cr SPEFFBT BESENS: t@ﬁ%‘&@é&%égg 5‘§fa§ﬁg§3|thaéés Yifired for

squ azﬁlﬁ:rd)ﬂb@ﬁrﬁfo%s COBiREreds@d smhRfas 6RY §UABEINBY ale@ntemplated
m croperforations 12. Densities of about 10 to about

800 5 cm%atgﬁdyrthgn‘a@romﬁormorpelr2 Sopraities phetpuad @ to about 800
135;61‘ r%gcg(gpgerfo%notn §2 §T gqglgre n %ir%tpéefgg'gﬁ) Pol'rmlge P@%%un% J]pmt

SCri uare I n

appr ehtaine byg ZGG@sclﬁlbé(ﬂ @w@tel @tnszmgT hily BLasqiare ipclefsgor ed
density i.s one_that fits the n1croperforat|ons 12 on
one FWFPdEEeg2HI0 RFOrAGs-10, hevpiniraum peetrmsd density is one that fits

densint YnikQ pOi&rakifAl | Z‘j&ﬁ&lens%tr%k‘@ E@Ef &k %9%9() | \LMile the maximum

conprom se Prhe st rengt ag in the vicinity
of tdmmsity craveehdtaioas mminmsati@fzﬂ:fceﬂﬁbd)lylptdnese the strength of the bag in

' erforat pns 12 are .' r a aced, .but no
B BB Ygbe RirCafiaion STepabbabaimgREe D b 2 are
not &gulﬁﬂ?fspe{&d Bu? ndt SdcBGhABly LOrtion of the bag 10.
The mcroperforations 12 aré configurable in any

ori entation, shHpé tharmisoensriomtioos ! ﬁle@n@m@Q cdeltngdegd a single
For &rﬁgﬁ) etbh% ﬁ Tﬂ]e Cr o érff(())rgita(gr{soﬁ are cm%cfoegulrﬂ)le i any

conf gure nar ne, cCorpora

bot h@neﬁmmr sHapE er &ﬂﬂlﬁlh@tﬁtﬁq amaptseksﬂredf Q-‘rorfeiazﬁnple the
m croperforations 12, for ' portion on each
2% tRETQReriosatons 42 cpﬁ]é b@g@llﬁg}lxe%$wll@dgdenalne corporate logo or

both. Two or more portions are useful for the microperforations 12, for
example, a portion on each of the walls 17 of the bag 10. Individual
microperforations 12 are preferably substantially circular 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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m croperforations 12 are preferably substantially
circular on the wall surface 18, however, no
particul ar shape is required as long as the edges are
snooth and the 30 shape does not facilitate m cropore

clogging. . Prefera , the nmcroperforations,12 are

f or dRiPpriaratisis g QRGP (ot " 4gef Jhg prefermed
any i hosh SRWafecansdlibiat 1REOHMGE Sontroliédlby computer.

m croperforations 12 of the appropriate size having
smootefesgdeshe fpRer ip pefcesmmdble|tagake the misr@@rigeations 12 in the
carbon _dioxide |laser that .is gontrollded by co er.
L e T S
B CranRéde@eadribedsn ULS.iMatdnh®los. RET0, ¥ it £1 58)48PL whidliZfe hereby
and density. Processes for |aser scoring of substrates
suchincgpasitedysiefegensehicrsan arqsuijalle fprysenvitingds invention.

5, 639,;38% l@%q%g‘e]agé1a%9e9froma?ﬁla§rleecﬂr%18%x Incb of Waltham, MA.

i ncorporated by reference herein, are su’table for use
with this inveatstem62,Sulidnahé eidbab®esarsl atenav@ot tblbag 10 are

from Parall ax Technol ogy, Inc. of Wiltham At

st ep”8Fd e re vax_é@hf_ebagﬁamsa&sﬁwg elrofmwa%be Regsent
1 € byl 058 PartichRNDAEIT Sitkd Fdrade Wit FideHRwWRRE:, RDLERISor any
20 and air. Although the present 10 bag 10 is

par t prodecforywineh rengenal etitheentrepgreedwirtih bénafieiahoRoieexampid, coffee
is useful for any. ' oduct f.or which renoyal. of the

ent 1 AgBUAP S AR e 2 S R T ReLanty Bxposure
sui t@hliss afinGARdER M SwekrfthE nidbebdnadt ibAchisldiCRhéd the bag 10 is
remai ns fresher when exposure to air is mnimzed.

HoweWrsfl Withronienst 2(hiapleing desieni BYRSHEY copsnjaiRecopmgunds,

1155 &ﬁ’&gmyga{%n t%”h&ﬂt ﬁm%o dr}ﬁ% Hgé.ngn Q)t ’oﬁﬁﬁﬁ%{ﬂe bag 10 is
cocoa, J oint compounds, 15 “cal ¢i um car bonate, ur,

|'i mesuitabld. tfike bak @0 isMoymedtdoond tife cont In theg fériengatgp §0, then the
is suitable. If the b 10 is, forned around the cone

in tHEGOPRITIRPIONEYY e%?,a% Fﬂglrﬂl% heg atsifved ¢ Briag vgthdrawn only after
opti@pahsy figRd to fill the bag at step 62, being
withdrawn only after the bag is filled. Were

noi sture i s espéercanbiptudaneypevipltyclantagingg thobagrongents 20, a

0, a .20 noisture renovjng device or.desjccant ,is
25t 1 SRy FRRatE Fo g dsRaes Y ety Gllsf §E a0, The
NDi Sdddfc@ark Gy Wﬁrelsﬂgi\%ﬂgerfiﬁ RfY fdrAC indflidige 2 pRaekata @blet.
atablet. Silica gel is frequently used to renmpve
4

noi stilieegelds Facueady mged tpHemges neesae in BackagingaBhg desiccant is

adde'taﬁcg ? t1y oW

ey 00,1 M BELL Sy SEASHLL I ot e

t he d¢ompenis2®f the bag 10 is closed and secured at

ﬁ?ep 64 by any_known nethod including at |east one of
eat seal i ng, ng)l[ﬂvﬂgg filling, the top 14 of the bag 10 1s closed and secured at

step 64 by any known method including at least one of heat sealing, gluing,
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.



fol ding 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 intothe b el sing, .30 t
bag 10 is |ike?‘§’ Pgh ‘b%g@dhﬂsf? ghely & ? “Srpré}erably
nor eac@ifvewaﬂijéllelﬁfr&id'tlﬁﬂ L)z l(péits’d@r(% thﬁ)ugh Wlﬂﬂl&&}%rfé@zglolag 12. At

has been cl osed, the entrapped air is preferably

act i lgesty pextinl ofethie entenpped air b%@(pfbe@thawépff@@em m @ihg’h the bags
the mcr rforation 2. At orti.o

ent St 1 SgiEwhysplter’ PARbuR PRERT TelltePng

the Wapsut abphéwoﬁtoabktemanﬂ)rc@ g ptefavhile t@éﬂfdk&ii air quickly to
Al though some air |eaves the bag 5 wi thout application
of eWRABFHAR fﬂlornat,eétomnarqbée ﬁ@rthqtté)rfavep%r hags. expel the air

qui ckly to %‘fé?btgﬁhJ 1:;1% lbd 1@%%59&3?@&? d!ﬂ%ﬂhgoaft least a

paper bags. Prefera 'S CO ssé
st eppdtipn ef(ﬂﬁlelntrm}g)edtald ba\slwea, arg'onétlmxhobéncbh@gmg the air to exit

entr ed air, however, met hod o our.a

Sir i Dag firough ghg SUERBEHf o ioihl 4 ‘ﬁé‘s?ﬁ’k ‘éﬁa%f? af ﬁ%sﬁ?gg 10, such

1)2 | & dselivlatiny c@ﬁ@éﬁo@ rboﬂEctE he hadpgd. ausé—i(iﬁe fi9nas p@l‘ﬂloﬁ of the
vi brating conveyor, | ects the entrapped air at

hi gheagt 1Gaend lfcﬂmeofedtShéhat th@agcrmrfoaatdmsﬂfl@rq @rﬁhl@@osbon at
t hat, t he n1cr erforations, 12 osi t

| castdonle6F R SNPGRS ni8aife orbtisfrifas PRkl

m cr @peprhetahétaRswn PR k&hs @ fg theattappiRINtir inbRitle & RBMIing
for renoving the entrapped air include a vibratin

convesfyEyoraa pag flatteningeeinygydon pisipsrdriven plae, cwm@rrpﬂ%rﬁ, or any
r r

s BuePYRTRGRU P, e A A0 00O, BHS APt

pi st v cﬁhrplme fall rabpltyq;redsbreap th/supfaes $8 béthfedbag he, [&thn@ﬁﬁlnward

18 of th inward . toward a center

of tHeHL SCmen whbY A orBden e Rressugst pRRiiedy g entrapped air is

ent r 3pRed 8k thk Bag 995&@%& hABobBorRfhs 1 ough the

rnicroperforations 1 The air renoving equi pnent, the

bag 10 and t heThe @m@m\flog equipment, the ba2 18red preeﬁmrmﬁr@orations

Zg)e aretpﬁeé eléaﬁgya%eté; Rq gp(? 8?5:“?%{?8%*3?]&2% qrtrl?p%en 0€s nocfthmder

I cr%%ﬁéa@é@fh@rﬂl&ougﬁ thefr@icrop¥avRtieas. af o tinslE | MBkon driven
plate is used at 66 to squeeze the entrapped air from

t he Platf 130sedH OO PqUcEEE &bf: efﬂﬁ@ppeé lagtfeond theceag| 1), Bigarortion of the
t he ﬁl@l{efcﬁfe%{l ?U& tﬂ%ﬁ&%rh@ 1'220 élgﬁglwgiéluggéa%lper orq}?((gj\% cutouts to

cuto |OM/ e alr esire
dust albob thecdid oressypst em ( not shomn) is applicable to

the air renov devjce to prevent product dust from
7£0api ng to t hgfld@ﬁl\yq:q aﬁiﬁétr&o[l)lectlon system (not shown)Es applicable to the

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

9



Expelled air is optionally renoved fromthe

environnent for cleaning by a vacuum Powder fines

that escaped with the entrapped air are renovabl e by

any ' cleaning sui tabl e technol ogy neans, including,

but not I|n1t or 30 e ectro tati

pr ecl?rﬁ?’?“éf"lr&ﬂ d?t}“&v\f}‘?{ﬁtﬁ? VNS fléorﬁé??‘i gotg ©ppg10. Any
ent r QRRAE Asfoptibnfify prohdled 8€ALPHS t2dodeSh® me%ﬁ&%raﬁor@& 2,
and the mcroperforations 12 are sealed at 74 to 9

I mckblrimgeh@t lanlrtedamdesmi andipdbesivesmHdtendnadhesimereae useful

fr Of‘%e% Ftﬁr adn g’tpgs 1p ac@ngg{lg?naa]tearﬂl S. el uSe of natural or

opt i ohar 1y pr ovi ose 't

B cr gpeetiof&dinsaB SordtemplatddC indtlidings whidt- bhﬂemréﬁlﬁk t6lvent-based
resins. and_adhesjives. Hot nelt adhesives are usef ul

seal KAiS apdreging fihat epreaingex GHPOSUTB O PHERA TP IS HFRPSUY

The it Gf‘}l ggatléi{t %F st ﬁa\%ysrﬁtﬂﬁ](g Atcad gs%rpéllth Yhe packaging material
cont enpl at ed, 1 ncludi'ng wat er - ase resins

sol varnt filoaseagth tediridge argdp teSnausbyt thatrmcnoperfmmdm 12 and maintain
exposure to certalg frequen0|es such

The B [ntearity snti it hardense sealing the rawop;a‘%é@w&n WIth t he

wackagi ng mat eRjaal of ardehibh@nstaf G Edik 1Dk é’fgﬁeﬂlf%é’nt
defined by the mcroperforation 12 and maintain fil

i nt efnishes agresitedi tTheaede A3 carsb@madgtq tnatch the color and/or texture of

Mot BRBhE 2D 36 i titend Mo R 1bd'P0. AR B Rl es bty pppterred.

The thegésin 22 isCalorbble 1@ 66ort RafiBd 6cdnfi@stt @lord Rslélte banners or

texture of the bag 10 so that it will blend into the

bag u@temeasaie@refdf tewis thaeesing?? pan hcememed@f the trags dress of the
1e° s %ct'Z% eastd%s&e%qg qllle{](?\;erﬁga 89& Sﬂgg 'bE‘@ 10.
col of' S 10 “Ct éa ners or erns .

Thus, the resi Qu&k onang b arﬂaeipeofally batddrfhdesedhesaimg the

of the 15 pr oduct 20, ntrjbuting as desired to
over BRIORBEEH AR é: SPegiy Fraiys et arsﬁ%&dd %?’m‘i’@urﬁé%"%t These

22 arLing3PGrd &sllya L%Hlefd%} tr¢h éfﬁl%a'r&nse@@tlehl@g/ d68ly until e)((]posed

nlcroperforatlons espeCIa y resins that aré cure
by etoposartienlardighit diequentie dbore peséemsl @2 LAf-eumbksiresins that harden

pouBn e By TR RRERT o e LRCRel By M Bpmdnzation

pr ef REEEShs ABCHMoSHIAPIR o1i@5ess tb idkin A6t hardGuwaed
exposed to UV wavel engths. The UV light initiates

pol yReanplas POl Vrauehle sninsiplede ol parsthanesc agrilics, urethane acrylics,

ol | g%ﬁ% a‘ﬁg b e%rdml% tfr %gﬁ'efepr%ﬁ %\5 lé{nfa%f“e resﬁxsa.i@(ﬁ%:@?e 9610-92

e resins uret hanes,
ur et imaﬂ@t@ldfw/kp;ﬂ&d Polyrﬁ@(S(ys&msahd: bf Sct’lﬁhﬁmlbbty ¢of ThiAresin

205r ef 1enrclru%gs romcaubrogtbélloetora%%ut%d v%t‘%ggrylarteed gc%%l?c- (UZCB Surface
Specialists, Smyrna, GA), from about 20 to about 40 wt% isoborneal 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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mar ket ed by Applied Polynmer Systens, Inc. of
Schaunburg, IL. This resin 25 includes from about 40
to about 60 wt % acrylated acrylic (UCB Surface

Speci aI ists, Snyrna, GA), from about 20 to about 40

wt % j. ornggl acrytag 6 Sur 6% ? cialist to blend
Srryr pBuet 6983 LO-abdUE dsgals plape
tri "Wﬁlhﬁle(hlpp&frmriﬁe f)efdkﬁglhg ol Léft\ﬁ?:r%‘lﬂlﬁtfa@@ﬁst1cs of the preferred
Speci alists, Snyrn GA) anRd about 5 to about 10 wt %

of asepllaott aoE Hiat ltélaé)ﬁ Spraléa(agefacesexthmldd}ﬁxdshtygasahe packaging

seal ant n actor ken

condnaer g sl B 88 i AL BT b impestsstion Brferably:
6 t the b&al AR &g IFficieBt RIhesibn t&@alphﬂgagmganatenal that it does not
n1croperforat|ons 12 without substantially nelting o

10 |flakes pealiofbaliss dryings Swee itiediihgpln . kepp thepsurigee of the bag

des onbcie? fxfeg A }P&era%%h%%ht ?t%s 5@0 ?l e%&?%d tWhtt tﬂe taﬁ‘ﬁa‘esmn between the
appear an e packagi ng

c har@elhﬂr arﬁltthe Bag)ﬁottﬂeempedaa‘dehy tﬁd preseddearttpoaxler dihthe sutface of

has a S|n1lar suy.face texture and fIEX|b|I|ty as the
packBgPrgdunng waiing  AkAdbecarte haes &P peomf PrRIFEN20, such as

1lubblyesuflor SHMERC S eistRES fefd | RN BrieHT &iBRARbYs, (1R delint should
seala t 22 has sufficient adhesion’to the packagi ng

mat enaiatait ﬁatprmtear@dsstad(ﬁbové ofdraktemperapwatangt of alfqueB2°F to
dry|%§ ?gpgg is difficult to keep the surface of

t he er-free in this environnent, it is also
preferred that Ifttlﬁheb%%ﬂﬁdn%nzd)(ﬁé Wakiivehe expc%aeé @R atéd

t he bag not be inpeded t he presence of powder on

t he mowtugedt isfprefered !blagtha sedlany 28 gl watgl-repbiant topelahil sroisture

ags S r
% fré)lrg eg erlﬁg{ﬁger lg n&Je%’ tl%’% eth%)ggﬁl }feymlc]; (;Ip%(r)t%}d(aq?)?{g]rll g.’ One test
t he @sealf@ni pxefwmﬂdvater-xﬁmmhtagenlahm iorieguérrit akbls td i\m"»metdnd a

above over a tenp erature range .of abog} 32F to out
110pdirect gpray H%WB‘SQ et %}W@O@etl%%l% PP Serangipwithou

EXPOS ofh‘?sn%lth@ coffents PRI TiW g i0f 1S preferred that

t he seal ant be water-resistant to inhibit noisture
15 fron1entermgonMea$agmkmtawenmnnnsn$mmaughnuﬁewﬂhan
erfora i.ons st used far

t f
¢ bl AR R 53 PBon FSeohe oPuBpfEr F5Aheies of

Wi t hyg, %lﬁntﬂe @hoto1rﬁjt|12ft8105rez§@rcﬁYVan1toV\@é&radﬂccﬁl@rl‘}‘lfﬁ 188 lymerization
utili sink for 30 seconds wi thout conpromn sing the

cont efithg 2 tefforme stsa@ herd Pestisrfilng @@eplaémalt%allameful in this
22, %Qlyt on% at 11§1t é %pflélrz] t%)nV\fnttpe &rl]ectc%ore?pltﬁ nl Whlfh is

phot ol n| or a on exposure

fr eqmwtlbse With thel pagllmgmg metephlotmefen’ed zphoublrbﬁaaﬁssmwm
into free radical s that |n|t|ate po| nerlzatlon
%he ¥stapherenes.dierrephgpenssgnd Hamremﬂaegw c fhemwfem/resm

phot Qi Rigtd BbRrabbt $'8ebdht 1(3'%t()?hf)hotom1t1ator package available from
Aldrich Chemical of Milwaukee, WI. The package 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. Ifitis

important that the color remain true, the resin and photoinitiator should be
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invention that initiates polynerization in the

sel ected resin 22 and which is conpatible with the
packagi ng material. Preferred photoinitiators include
' 25 acetophenones, benzophenones and m xtures

thereof. The preferred.resin includes from t to
boUE eI Ot (iRt b1 i s Broc Rt an AT D Srsp g

Al drigRaAemaRl alkd nMiWi@é&ky%ﬂowW%jcaE% BASKBRRucts of excessive
i ncl udes a conbi nati on of “acetophenone "and
benZOpeposrec.as the photoinititor and a trace anount

of an ' optical brightener. Songe rable y.esins 22, ..
such as Pl excup bR ToRR R T G By Ensfer which
Ghenis Gaded 4kpiT, Ny piResinit@tdd ednofofh tffeatradical SiM®ays other

photoinitiators or resins 22 or turn yellow over tine.
| f ithap expasuisdpdight theasensitieer @bsasbs energy # different wanelengths

resi -oL-ni ti.ato ' sel ect -

v ¢ e ROk AP RSHE, ey he gholoififf Afjgively
abs oghifeifng Gtie abapiptioa lspdatiughd Bhe phatbsdidtomi THezsessitiser is useful for
yel | om ng caused by by-ﬁroducts-of excessive U/ |
expoSTRTeYINAMT REF SRS Poth ST BTy Sheamee grcutences Gptepally,
105 a5t SRR drldZBN occihifdt to Step $8 m%@thﬁltUV%kﬁf%b?ezl‘esiNt@Eés provided

photoinitiators can formfree radicals in ways o r

t hanwberp disupleteiohibitghind tht eersaoshavie been plesoubly added lythe
at different wavel engths than the photoinitiator,
theH“?W%%ng?s the energy to the photoinitiator,

effectively ' aRef hiR&id DEhaPSRKRRARISREEHE 880 1 anld@, and is
or

photoinitiator. The sensitiser is useful
i mprisednipriue itisepplsgsleas 04 de theafortien empoptions of ghgbag 10

| rcunst.a o | t nd.. r
18§ o RAADE ShewgBnangts e A BRR oL p B0 RS Plusca
pr ovindeiding, bttt &ntifee @ basshing ollidtg) toaingd, $prgyisg Renipfig or
have been previous|y added bg-the manuf acturer. After
t he Y& BeaescrBRFspr epyi brpabironteipeegial pertisleg heg remain
and br’f'therbgg‘%iﬁ(rf;c%rl U s né)t%eh%g%‘}?%ét?ﬁellgég 1fhd 86&1‘!&@ prior to resin

portion or “portions of the cont al ni ng
m cr 2hepfliontdn. ddeswdrr, adsufticretthodtiaf ofappbag &9 imvist eeavaldable for

sed i.ncl udi ng,. t not limted to brushing,
oII?H§?°E8gﬂpﬁg$n?graying, stanping or ' screeding.
Because the reghbe £l hd the@ak 18M00ndhé RLinViXid@hrdened to form
particles that remain on the bag surface 18, it is

not srebseysathy mikeppetfhrativag 2 8 swep & csmerisqglantsrsimply air dry to a
Y e R A
t he fegimi 22 add.the photoinitiator react in seconds to harden and seal the
25 microperforations 12. The UV-curable resin is preferably exposed to the UV
source for a sufficient time to form a permanent seal over the microperforations
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



Once applied to the bag 10 at 74, the resin 22 is
hardened to form seals over the m croperforations 12
at step 76. Sone sealants sinply air dry to a ' hard
surface. When exposed to a UV radiati on source (not

shown t.step 76, the .resin, 22 and the.

hotBrHfEieat Siporgaq e isbERaREE S8 rarelb oY seuee shanld

" 25hBefdroBE hbalidtddadshdidi] rEH8-cbMed FabhR Jdusd 18 thédesired
preferably exposed to the UV source for a sufficient

t i nehardnebs r haussarfrddidinnaldé¥isowgey orthleigher wattage source can also

erforatio reacti.on tinme wl

m cr,0 ns ' 12. .The .exact I
depeltiosi O Bepeey se sl 4 e 2a bRl el hudiso
$our g@biat Fdaairbagedded dutipg@xai! WES the 268i@P®is properly applied
photoinitiator that are ' used. A Mdel F300S bul b

f r omarELsiresh thomisyenesiggations 42 arecgpled & Kespray angpnoistire om

a pref h@tion source. Typically, when exposed

to dgggﬁﬁﬁg%%ggkgcused lighting system reaction tines

of 3-4 secondsinahe fatiwiay echmpbse pldstie bagswere 2zanufactured to test
applied to areas such as creases in the b g 10 ,

i ncotfgFRleecnesit PAgkegtie frb!&poynd Bollfwi et BYpoad pytipg type
fohe jlo;rg IEBmg@UnJJ@U SARSEARAGHI Chiddgo, WY) SRHESBersliatibish were
theretrore be positioned so that all resin-coated areas

ar e oumedlirnt the phekages) matdrialigrldsee psior Phfermgtenodf the bags, then the

addi t i onal sqQurces, or..a higher tfage spurce can

Al sbte e SE BY SESeRifk Sl Sy LA SPEdfh §8ena o
Lowefor¥yahd BEe S 88 {He®agaMhe BhSOwSre YBRA WA tHOME jdifdsoniRuUNd
extended curing tines. Wien the resin 22 is properly

appl peveder: Thatprceirtbelbag was thice hexsedled t ¢losesit- 1 Pheerdrapped air
al 1 Aal [ om. e ' -

S5 S RBER yA TRLBAPE S PG SRS BBt

manufoacih g fiecentrappeisdir owtshioaph gdreanendpepfackiags. ngftbofemoving the

18- pound (8. 7Kg) bags of Easy Sand setting-type ' %O

j oi N¥IT-EGHFPIBtHAY AMBBEELY e maciopRtioreHPrulypdruph jnd allowed to

M cr&gg%{orations were ' fornmed in the packagi ng

material by laser prior to formation of the bags, then

the bags wer eDuongesitiby, thebigsseat stogedaat watidusstempetatures and
orma tube, then one end to ' formthe bgitom of the

2Tt?ag %“Fﬂ‘éhtb%?d% s ‘ﬂ%te VRMEY istaRge e bioRt: Wbeg%?ﬁgags were

powdgyciedBiewt@Pex@fenich 8f Rethnaasid, h%fba%_@ lers@s@Frdddnce a day to

close it. The entrapped air ' 15 within the bag was

r enoihe@pporiag einditiaosisiepiam weekendsy i When thereraprratyrafewmidity

r .0| ! &hetn w];sp {o%(ﬁgtef &? egﬁlterc%'ﬂ{%%gs o"#t%%l%g w&]é.rrgllﬂgbedt JL% sifted

m cr opers orati ons. ter renoving the air, a

seal mndughas] BpRkh adedn) tHehevdigldn@perrtaimtilanps.by brush

and allowed to harden. ' During testing, the bags
re stored at various tenperatures and
EXAMPLE 1

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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20 humdities to sinulate a variety of storage
condi tions. Wiere the bags were ' cycl ed between
extrenes of hot and cold, the bags were transferred
once a day to the opposing condition except on

week the temperature/ hum dit testi

comp L EF ARty AR EHPECA PRI iy iEReeP nkgnes
and shtbipeides, TRERMGINIG “tha@zéa V3£ bRRRA and RESW MBS d1g.

the retained | unps. 25 MPLE 1 Pl astic bags nade

of 3 ply pol yefBiyigdess vPicaosdigicd ot determineihapplication of a sealant
Packaging, W/ Lington, wer e prepared having.125m

i or ALY Parap| ok S et el BEP R AR g e and
t5he pagidityde cyaled BReeéovaldus fenpeatard drdtiunyiddP chaiksd for a
W thin a thin band runnjng al og@g t he sides of the

packigged of sleveadaysaeihe followingtes copdiipns were giserkg)

pounds of the Qi npqund g ) I L3
entrapped air gg%gfo Pg@%ﬁﬁ hen 2@%"3(5@‘2@3?&2@92% It{ﬂgﬁ\t/eo%umldlty ’
cl osUowirtwouc| ose the bag. A ' 13 1 GLUEFAST et hyl

acryl ate/ 2-et hyl hexyl . acryl ate copol ymer seal ant .
(Hughes ' Ent %?sé rq0§€§1_,°”12¥ent gﬁ?l_e%?§‘”€iﬁ/3§ Odppri @d‘ "4 Relative
oy usHuRAMtyBldder a4 P @R Mithe INGhiagyt ests were

conducted 'to determne if application of a sealant _
was benefi ci al Test€iondition 3: TesCybladstwien &0 (3REC) H¥l%d Relative

at cgnstant t.enperat ure.and 1 di or cycl ed
pet vlun R R S EPEr sl al i a0 Condi 1 ons
for a period oRegl€GEthedayting aFdRpbAbd VT dbge [ €St
condi tions were used: Test éonditi on 1. 90F (320 and
90% Rel ative Humidity, ' CodtiBdolis. Test Condition
2: Cycle hetween90F (320 =909 Relaty ve 10 -
A LT N S S i e AN
Condition 3: Cycle between 90F (32C) - 90% Rel at | &’

i dj igetator freézer set at -6F (L 23C).
i nglogfe repdPPe® in Table || 125um

TA Tt WW&Q AN
Pl a ag "B" ' Mecr (%]erf or atétﬁ)%gcr a{1992_125m Eg?ﬁ
Seal ant None GLUEFAST None Y actya
ethylhexyl acrylate
copolymer
Gram Weight Lumps at 0.80 0.63
Test Condition 1
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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id Onéoéan@QﬁstotfroJl hee RS- suwgéé @f tHP¥A

Et hyl acrylate/2 ' ethyl hexyl acrylate copol yner
Gram Wei ght Lunps at 0.80 0.63 Test Condition I
Gram Wi ght Lunps at 5 1.75 0.86 Test Condition 2 '
Gram Wi ght Lunps at 55 5.65 24.54 Test Condition 3

Application of the seal ant, t E_sti c Bag Type "A"

reduced ' lunping duri ng%%q}’ﬁ %etvveen extrenmes of

heat and humi dPéI?et%?]’éﬁéb@Qs 6%@%@ an&-@odr@@u&@@ﬁ'ﬁx%ﬁlelwere
and the mcroperforated bag with no seal ant.

EXAMGhtEngd ﬁaltyﬁitnﬁy lemeoxiagis]p?400taicronsefomtigns m@recmade inal”x

used,,i a re_ohtajned [y te

ronr i By SaoH EreBdbe B GRS 1 o 1
% nﬁcroﬁ&f&amﬁsma@%g{)t ®orinp. across the front of the
bag. Each of the 5 mcrogerforatl ons was about 100 gm

The 18- poundThads-paendbags|wesel filled withdiayy §arrrchOJrei|(Fﬂmpound

Compahy AL s8R NGRS Be AnE e AfPPoo TS BEALAMe resin

Sy st exmplieSPoayunmdr Bygtens|-Jchaambanp [ patadapphied di bruEhe The
perforated area was not cleaned prior to application
tor %?f&f%teglaread’fast”&éCﬁeéli“?ﬁ‘tpr‘or1@3%%%%@ rgipste pil ghthepeint

%g\’&@ile %\/flﬁ 5?4@ ft/min.
(0.2 in/sec), the bags passed about I nches

fromOe2 Brz)@cmluct Bags mass(ed@bodl\&tmsélms@ 5 o) BonnracEOO Watt/ in® (46

desc tests denonstrate the
effe 3?\/%?123}\9%“&? %?v’l 8‘?@% %curabl e resin on sealing
the m croperfOraé fNwiR teBtsRleADhbiCatd B2 RO ARG JRdSNolet

15 Sand setting- t%lpgm!‘ ol nt conpound. TABLE 2 Sanpl e
| D Sewrphle regén oBsg Nuiasererforafipns v pelashobad ernitaining Easy

‘Péf Pgac'ﬁc’dessettln-g"t%fpl_%(]olmtlco:anp%u%g) I

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
T42HC1-1 3 H CON 1
T42DC2-1 4 D CON 2
T42DC2-2 5 D CON 2
T42DC2-3 6 D CON 2
T42DCI-1 7 D CON 1
T42DC1-2 8 D CON 1
T42DCI1-3 9 D CON 1
T42DX1-1 10 D XPI 1
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
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T42HX1-2 2 HXPl | ' T42HC 1-1 3 HCON | T42DC2-1 4 D
CON 2 ' T42DC2-2 5 D CON 2 T42DC2-3 6 D CON 2 '

T42DC 1-1 7 D CON 1 T42DC1-2 8 D CON 1 " T42DC1-3 9 D
CON 1 ' T42DXI-1 10 D XPI 1 T42DXI-2 1 1 D XPI 1 Two

diff t I t t est £

arpeed Rorsioryfgke YEERe MEhians dhecelibabyEy “Erear
sol UpAABIshibBF Rndphe USingRBE hémndl 3 Borltf] (EON) tomBftation of
nore for thicker, opaque solutions. In the Colum

| abeinbibitouw erepfiffesnintied ooy thosabgyingsaneitiagmavat ol braf

or cgntr.ol. cqnc ration of i.nhipi wer.e .

ai 1 SRR SR Rkl e Gaspet B PL Y ot Ssqap pssue
& ' thah@t eésihivad fuoly. cubalgildas déterthinaniee Sfovty & Higts BRUexPysure.
the UV lanp twice to assure 5 that the resin was

f ul | §xteapldoiahipitopwaseddedito thetsgmplsst ect s of hi gh WV

exposure. ' tra: i nhkhbi t h

sanples. In aggil {Qﬁg%qgeﬁfg@%ﬁ%}swgﬁgg%ﬁgiérgoﬁg “gExample L
des csdntedf the atosenphglck, were testedmndér dddeioablbeoadimmpldesribed
were tested under additional conditions described

bel o¥¢!°W- 10 Test Condition 4: 40F (5C) - 80% Rel ati ve
Humdity, ' Copdiicomatin 4Test 46endect) ognob Relbfile Rty
30% Rel ative Humdity, ' Continuous. Test Condition

6: FObmtindduer Submersion. 15 Test Condition 7: Cycle

e Ao SRR L 8 AL A B

wer echestiedsat the conditions listed in the table

bel ow. ' TABLE |11
Test Condition 6: Full Water Submersion.

15 Test Condition 7: 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 Il
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 1.5 Trace None N/A None
11 5 N/A None None Pass None
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Sanpl e Test Lunp Resin Powder Water Resin ' Condition

Wei ght Di scoloration Leaks Spray Cracking 1 5 NA

None None Pass None ' 2 5 NN A None None Pass None 3 6

NA Trace VA NA None 1 4 1 0.6 Trace None N A None

53 1.2 Trace Trace VA Trace ' 6 5 1.8 Trace Trace

NA Nne 7 6 VA None NANA' 8 4 1.7 Slight None

N'A None 9 7 thfleRstsHhowNRRSeNify JIRE MricrdPerfordtichs effectively

Trace None NV A None 11 5 N A None None Pass None '

16 1reduced ImppRg anddept mhre fram the éagwdet a valrreety of conditions.

m cr erf rati ffect vel red ced

ot ok B B3 s B GEk el GEMEEH: iR £ A0k ER 1 11
Sal“@fs@ tofe WaI8d Tvithl watsib @t Q&dwltélr-t\l\@{tﬁié’ss by thelsagli I’Igleibbg was

bag in a 30-gallon (111 liters) tote filled with

Wat efemoyed @@tn thi avajggtvdientul hlep eidensed d¢pkagefipm thgygagy gy hen

was fir
I eaktgaga ; om ﬂ" l%g]:] g\ﬁcd’f‘ﬁﬁo d g&h\%ggp%@tg% g%é glgﬁﬁ)%%ated
j Oi niioveorp el poader mat ér thadﬁcmﬁerfdretldmgwamajsy hydilmipetiee. This
t however, the under the m croperforatio

dry @H&aiedﬁ%atftheelgwﬁasﬁ.%asmawaeérdmt hatheptiel absiihgs cuar the
0CCUdd ngd h&tamdube tﬂberﬂicr(i%?ﬂo%t@hs eThdRyo BIE eRhiblth powder
bag, and not through the mcroperforations. The two
agslealkdhShinplen apd\ﬁdmere alsal@aded &k the Sarepd efsths bagandsdid not

wer e_al corpers of the bag and did not
r esu?etgul? 88 @Fred’rfgh oIim THE %Poélﬁg?lf oration seals. The
two bags that TRéavaBad thyt ver€hiddhyt LR D eHeweitween extremes of
extrenes of high and | ow tenperature and hum dit

ty
exhi bighand Fay fampesataresof |hﬁgncbfy exhgbitgd hairfipe prgcking of the UV

r ese}g{?,{n' rg&n%fngsgld\éﬁrea%bs él\ g?ht{' !:}gc [1 &}55 P%semﬁ/, it did not

unsi not

1&d hesipear t@feffeblethé GSIhdman)ﬂtl‘n@rebfmgo St lie@csarface srassllt iniany
any po Er | eaks. Wile particular enbodi ments of the
pr esBNYISTASAESt i on have been

While particular embodiments of the present invention have been
shown and described, 1t 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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shown and described, it will be appreciated by those
skilled in the art that changes and nodifications may
be made thereto wi thout departing fromthe 20
invention in its broader aspects and as set forth in
the following clains. 11 17 1 WHAT IS CLAIMED I S:
1. A nmethod of naking and filling a plastic bag
COMPWIEBATES crLA Mm@yl ng at | east one plastic film
creating a plurality of laser mcroperforations in the
film formng a bag fromthe filmincluding at |east

one wall and a, botto "filling t ba i th ba .
contents, incllding dﬁ%hg%a%gappggngﬁ%ﬂgﬁaM%%wﬁgg%ﬂ@pnang
& average parpiotldengitasmt e Slhstieilhe about 150m
securing the bag; renoving at |east a portion of the
entrapped air ¢reatitge plagplityeolasgs microppgorations in the film;

m croperformat pons: an [, i '

ol el y wi th a Prnse SR RER T Furt DR FLEREN] GO PR o
sel egdteah;t o0 have sufficient filmstrength to cover the

m croperforations and maintain filmintegrity unti] it

hardens. ' 2. frwgitee brscvish beg epmients. Wdrding ais apdja fine powder
alj (PRI RARRES diafRRY VF 191 PuRGRd Aflm O L e

1§fcr%%ggfir§f$ n ? ' S}aThe net%od of claim2 further

conpri sing a csacungg Stedyag; 20 conpri si ng exposi ng the

sealant to UV radi ation after appl.i,cation. 4"-Tqﬁ bag through

method of cl ai FMOWRHeterH! § BPTHOB O LY oY 2gRegyir in the bag throug

CONPihe$GerdpeAbinidichbangackagi ng material in a

| ocal i zed area to formthe ' mcroperforations. 5. A

met hod of maki seglingthefickapggforatighaisalely ithya Bbmbeinyng §:V

‘= 25 praviding.a.laser m crope rated bag; filling

e BRENEH S D T EerRRE 1 HhEboLRdneilind o

si zemi@bpetrition3ad inalmeim filre@gtinguall i lkéddnsa portion

of entrapped air in_the ba throuqh t he _ _ _
2. The method of claim™ wherein said sealing step comprises

applying a sealant to the microperforations.
3. The method of claim 2 further comprising a curing step
20  comprising exposing the sealant to UV radiation after application.
4. The method of claim 1 wherein said creating step

comprises heating the packaging material in a localized area to form the

microperforations.
5. A method of making and filling a plastic bag comprising:
25 providing a laser microperforated bag;

filling the bag with a fine powder having an average particle size
of up to about 150um;
removing at least a portion of entrapped air in the bag through the
bag’s microperforations;
30 selecting a UV curable sealant to have sufficient film strength to
cover the microperforations and to maintain film integrity until the sealant

hardens;
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bag's mcroperforations; 30 selecting a UV curable
seal ant to have sufficient filmstrength to cover the
m croperforations and to maintain filmintegrity until
the sealant hardens; ' 18 1 1 applying the W

curabl e sealant ta the njcroperforatiops; .and exposin
the seal ant toW'P& ea’ﬂ'&ﬂ,r %ﬁa%‘flhtoélg? H“%%%‘?rgqu“(?‘?’ gPd
sol e coveringe Q%8s3R GafhCloAPe L@, MRrei®said B&lant is a sole
met hod of claimb V\ﬁer ein said applying step further

5 conpri sexepngpeerisagl miveopgufocatioabl e seal ant prior to
applying it. 7, The_jethod .of. claim6 wherein said
pr epari ng steps © cOpPFARd SSalRG HEB PG APPREM Siep further

@muﬁm}ﬁfseﬁf)&bﬁ’r‘il@g' ARV t@ableGehlBf: FRAABSplying iB. The
met hod of claim6 wherein said preparing step 10
conpri ses addi ng an appropriate anount of a sensitiser

tot he Sea! ant 7. 9The-:r rrrll%th%‘atol%gf%irg% \g}lle"arléirrpsg'dwfr]g ra%lng ste
said renoving Step conprises conpressing Frié ag=an
expetdmpiisee ddding pedpmopridth amugdt dfAghotoinhibitor to the sealant.
m croperforations. 10. A packaged product, conprising:
' 15 a bag conpri si hbe @e%éwéﬁ{%ura@ Wieaein saifereagieg skep
P, : i : JeGr g [ sai d
120 SR BT oSl St TSR LPU AL Sl o
bag conpri si ng%a fi ke petiddrof kbundgyiamcinawdrageving step

particle.size of up to ,about 150m and an anmpunt o
air ?Oé’é@“sFﬁﬁ?f“P‘I’?é%‘gg ékeé’%ﬁ?é F’fP‘{ﬁH@ BUGPRFLHT ‘éﬁ"tghttgia
and garpdRidimsver e secured; and 20 a UV-cured

seal ant configured for sealing said mcroperforations,
wherei n sai d stdl ant\ naskaged psaslust, comerising: over said

croperforationps. 11..The product  of claim 10 wherei .
1sn“?ai d packagi ngaﬁﬁg%orr{l%rllsmgag%t P asté%as%lon&sasgt’?g(’pf’ iaf“?na ppurahty
12. Jhesepmadteptriohtichband 1dp miedotiom iseh@sdeli@d! i C

conprises ' 25 polyethylene. 13. The product of claim

10 wherei n sai Bg sHEENSORBIEE SHE DagRoOMPriE)S R Ae Ppues having an

i ierzrg%\{%frag‘é%ahf’clé‘g%%f dpPQMb800 AP ah& &F afbuhi&FSkr 1836h AT that

present in the bag when said top and said bottom were secured; and
20 a UV-cured sealant configured for sealing said microperforations,
wherein said sealant is the sole covering over said microperforations.

1. The product of claim 10 wherein said packaging material
comprises a plastic film.

12. The product of claim 11 wherein said plastic comprises

25  polyethylene.

13. The product of claim 10 wherein said fine powder has an
average particle size of up to about 150um and comprises at least one of cement,
gypsum and joint compound mix.

14. The product of claim 10 wherein said sealant is a UV-

30  curable resin.
15. The product of claim 14 further comprising a

photoinitiator.
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gypsum and joint conpound m x. ' 14. The product of
claim 10 wherein said sealant is a U/- 30 curable
resin. ' 15. The product of claim 14 further
conprising a photoinitiator. ' 19 1 1 16. The

product of clajm 10 _wherein sajd microperforations .' .
are formed by génl asche B u%froz CL?”?E& ‘W%ﬂf‘ﬁﬁ‘gﬁ“%ﬁﬁf’@“o“s
aboufre ka0Rd bl /a laddtenBRRAYEL Rim Gb&iBokhh Wheb& 15opal. d

m croperforations ' are sized fromabout 60mto about
100m 5 18. A packagbeppdudear sthipriddulnirsinsaidpnicgipegforations

a laser. mcroperf te a rising a top and a
bot t Yi Slze%i@"ﬁ%ﬂ“@ﬁ?@“%@?‘%’ﬁ@%ﬂ bag conprising a
fg ne powder progluct A'padkdded powavRH peEIRACbpliSing:

di aneter of up to about 150m and an anobunt of arr |ess
than that pre&setmiconehiordedbageampsising & ©p aan@ botpa;

bottom were s eEi ceoq'l’teinl?ste iglsit?fl%%}lid %ﬁg é(gllngg ik é g%ngfpoalﬂierdproduct

ai r having beena%xpe roug

m cr @pRhhavahpopaticidihniettMofaprte dbsgalsapin @dean agmuet of air less
m croperforations and configured to seal them
wher Biap thas peesenyie thedpesthanaard top ppd arid BetigIp veegsegured, at least a

fpot Bérﬂbﬁ bRE A8 air Ihavillg feer explelle('i thg(%gh said microperforations; and

a UV-cured sealant over said microperforations and configured to

seal them, wherein said UV-cured sealant further comprises a photoinitiator.
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