DESCRI PTI'ON O L- RESI STANT SHEET MATERI AL Techni ca
Field [0001] The present invention relates to a sheet
material excellent in oil resistance and grease
resistance. More specifically, it relates to a sheet
805-T¥aterial suitable for use as a packaging material for
food containing edible o0il, such as fried food and
the like. Background Arggd@9082}ropconventional ly, in
order to inpart oil resistance to paper,  an approach
has been taken to make the critical surface tension
of a treated surface snmaller than the surface tension
of an oily subS&TBARESISNENTCahsEW MATskEky, function are |
called oil-resistant agents, and oil -resistant paper |
treated with a fluorine-based oil-resistant agent has |
been mainly used. [0003] For exanple, as Patent
Docunent 1 presents JdefdhmdicadeFiledsed oil -resi stant
gﬁf t.as a novel oil-resistant agent, those in which
ri ne-based conmpound such as acrylate or
phos&ﬁgric estgr_of Re[fluorocarbon i s used have been
mai nlI'y'® BSEFCBEcATNTENLRRY Bpdatasxpensi feeghduaterial
e, In.the case of oil-resistant paper using a
é%%ﬁﬁ*%ésggég LGP iptarseanrdageResensessatrrgeneaiere
ik c e,.Qi L-resistant agent itself
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sBetenk| ¥ribawewel, ahll BAS begn reveal ed that when
fried food is wapped with such oil-resistant paper

usi ng an '

Background Art
[0002]

Conventionally, in order to impart 6il resistance to
paper, an approéch has been taken to make the critical surface
tension of a treated surface smaller than the surface tension
dfanoilysubstance. Chemicals with such function are called
‘olil-resistant agents, and oil—fesistant paper treated with

__a fluorine-based oil-resistant agent has been mainly used.
'f0003] |

For example, as Patent Document 1 preéents a fluorine-
based oil-resistant agent as a novel oil—resiétant agent;
those in which a fluorine-based compound such as acrylate
orphosphoricesterofperfluorocarbonisusédhavebeenmainly
gsed because they are inexpensive and effective.

Inthe case of oil-resistant paper using a fluorine-based

oil-resistant agent, no coating needs to be formed because



: oiI-resistant'agent of a fluorine-based conpound and
‘heated up in an electronic oven at a high tenperature

of 100C or nore, harnful gas (fl uoroal cohol gas,
hydrogen fluoride, etc.) that can be accunul ated

in.the human body is generated, and thus use of the

fluorine-based oil-resistant agent has posed a .
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packagi ng a food materi havi ng a tenperature of
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- compounds have extrenely poor biodegradability and
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subst ances. As above-descri bed, due to such danger to
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fl uori ne- based conpounds now poses ‘serious soci al
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Y dPoses edrebrrriespyeantt & drikah rempRrsared ofy 100°C or
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contai ner was hi gh because silicone resin was
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oi | -resistant paper prepared by appl yi ng a coati ng
geagratednttmmsunch pepeeniscus ©f foa‘tpalj]dafglﬂ@ ¥ ¥ob¥imaterial
~al cohol and a coating layer containing
haﬁhagraneemaeedturé ofesostandr agend. i n that order.

However, the coating |layers containing polyvinyl

al Co]:gma%}z{tgqraf dhluorine-based organic compounds have
extremely poor biodegradability and there is a global concern
for pollution due to these substances. As above-described,
due to such danger to human health and impact on global
lenvironment, use of fluorine-based compounds now poses
serious social problems. '

[0004]

As oil-resistant paper in which no fluorine-based
compound is used, Patent Document 2 proposes an oil-resistant
containerpreparedbyapplyingasiliconeresinandanadhesive
for heat sealing to a barrier layer containing crosslinked
polyvinyl alcohol and/or starch and awater resistant additive

as main components and then forming the material into'a

container. " This oil-resistant container did not always have




enpl oyed in this docunent have a role of preventing
perneation of the fluorine-based oil-resistant agent
into paper, which is quite different fromthe subject
matter of the present invention. [00051 Patent

Docunent 4, Patent Docunent 5 and Patent Docunent 6
propose oil-resistant paper using acrylic emulsion as
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oil-resistant paper require at i Gk acryFlc resin
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resulted in an extrenely high resistance to a
per meahitiidy, antaropRIdinRna3 drbpedesPaskaghigesistant
‘material were |lost. Wien a food packagi ng materi al
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heated or kept warmw thin the packagi ng materi al,
?heationde pblyvimypadicadel sndid tedtwhghasaotontaining
generated fromfood, and there may be a case that-
#§d8oringpbaseded lnrehistadbagent dowthad oquis.t yHawdver,
taste of the food is remarkably degraded. In
RN eEReceBbaining dxa oy sk mlovhed and starch
still being wapped with the

- electronic . . qve
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GeMEr-io0f packaging materials. [0006] On the other
hand, in order to ensure high oil resistance,

flcwusyati on of film has been generally practiced.
However, when filmis |lam nated, resistanceto air

per neabehitDodierares, @dtetiedyclndit 50406d Phe ehe S diiéh t
. packaging material was defective as described above.

6 propose oilfresistant paper using acrylic emulsion as an
oil-resistant agent. However, thesé kinds of oil-resistant
paper require é thick acrylic resin cdating for satisfying
desired properties, and this resulted in an extremely high
.resistance to air permeability and properties as a food
.packaging materialrwere lost. When a food packaging inaterlial
has a high resistance to air permeability and food is heated
or kept warm within the packaging material, the inside of
the package is filled with vapor generated from food, and-'
there may be a case that food ié moistened with condensed
dew and quality and taste qf the food is remarkably degraded.
In addition, when the food is heated again in an electronic
oven still being wrapped with the packaging material, rapidly
.generated vapor cannot escape to the outsiderand' the package

. may be broken. Moreover, in order to form é coating having




.To prevent the resistance to air perneability becom ng
extrenely high, Patent Docunent 7 proposes an
air-perneable oil-resistant sheet conprising a
substrate such as paper having pores and a

thernopl astic filmhaving pores simlar to that of
the substrate |lamnated on at |east one side of the
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oi | -resi stant paper using a hydrophobically nodified
E@@d&h, i.e. hydorophobized starch, but the oi

resi stance of this paper was not always satisfactory.
To a&midwveoshefihdnent ivolrdeesticéamiee by ghsdYre8Nt¥ance,
t he hydrophobi zed starch, an enornous anount .of
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inpractical. in ternms of the cost. In addition,
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oil resistance in small coafing anounts, ut beca
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" perneability was not satisfactory although it could
~ thethaptof over sabstorgiay ddntinatedsenohtolB&Et one side of
the substrate. It is also proposed to form a laminate of
non-woven fabric andpaper. However, such sheets cannot fully
prevent edible 0il frombleeding to the outside, and excellent
0il resistance has not been achieved.
[0007]

Patent Document 8 proposes oil—resistant papef using
a hydrophobically modified starch, i.e. hiydorophobized
stardh, . but the 0il resistance of thié paper was not always
satisfactory. To achieve sufficient oil resistance by using
only the hydrophobized starch, an enormous amount of
hydrophobic starch must be applied, and this is impractical
in terms 6f the cost. 1In addition, increase in resistance
_ t_o air_permeability due to the increased coating amount was

also a problem. Further, in the case of using the




oi | -resi stant agents contai ning no fluorine. Further,
coating using a size press involved a probl em of
contami nation of dryers. In addition, a fatty
acid-sizing agent for internal addition is known to

i mprove oil resistance, but this oil resistance neans
just to prevent strike through of ink at the tine of
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produci ng oil resistance by using the fatty aci
- Bbeday agent is quite different fromthat of the
present invention. Mreover, the fatty acid sizing
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In addition, a fatty acid sizing agent for internal

addition is known to improve oil resistance, b.ut' this oilr
lresistance means just fo prevent strike through of ink at -
the time of offset printing, and is remarkablj lower than
. the o0il resistance required in food packaging materials as
defined in the present invention. Thus, use of the fatty acid
'-sizing agent for oil-resistant paper has not been studied.
Further, the mechanism of produrcing o0il resistance by using
__the fatty acid sizing agent is quite different from that of
_the present invention. Moreover, the fatty acid sizing‘agent
is generally uséd as an internal additive to improve Stockigt
sizing degree,. and hardiy ad_ded to a boating layer, and vet,
~ addition thereof to a coating solution for improving oil

resistance has not been studied at all.




[ Pat ent Docunment 9 Japanese Patent Laid Open No. 2004
-68180. Disclosure of the Invention 0010 ] An object
of the present invention is to solve the problem of
safety to humans and environnment caused by use of
conventional fluorine-based oil-resistant agents and
the probl em of high resistance to air perneability

and hyj -resi stant _paper _to which
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air perneabl Ity, harnfess to humans and excelléent

stmealb €5 5 AHHE Phudaduaty vity. [0011] Accordlngly
to the invention ,of claim1 of the present

iooeEnt i on, there i s provi ded an oil -resi stant sheet
material characterized in that at | east one coating
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crosslinking agent is forned on at |east one side of
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[Patent Document 9]: Japanese Patent Laid. Open No. 2004-68180

Disclosure of the Invention
[0010]

An object of the present invention is to solve the problem
of safety to humans and environment caused by use of
conventional fluorine-based oil-resistant agents and the
problem of high resistance to air pérmeability and high cost
.of oil-resistant paper to which oil resistance is imparted
by an oil-resistant agent containing no fluorine. More |
specifically, an object of the present invention is to provide
an oil-resistant sheet material having low res:l_stance to air
permeablllty harmless to humans and excellent in oil
resistance and productivity.

[0011]




as a main conponent are forned on at |east one side of
‘a substrate. [0014] The invention of claim4 of the
present. invention is an oil-resistant sheet materi al
characterized.in that at |east two coating |ayers
conprising the coating |layer as defined in claim1 or
2 and a coating |ayer containing fatty acid as a main
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characterized in that at [east two coating layers
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2 di sposed nearer to the substrate and a coati ng

& ayseirophdal AU & fetdhy a8 & 2%o8sMhRiAGNMAGRARt is formed
di sposed farther fromthe substrate are fornmed on at

dreast leastsode safiet be subsidiete [100H6] amb@dt of 0.5 to .
~invention of claim®6 of the present invention is the
) lg/mdsi st ant sheet material according to any one of
clains | to 5, wherein the substrate contains a

[3r%dphobi zed starch in a proportion of | to 15t by

wei ght based on the total weight of the substrate.
[0017ke 1gNenthoBnPfoRlaimck aph thofPraeept ekeviention is
invention.i an oil-resistant sheet material .
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[0013}

The invention of claim 3 of the present invention is
- anoil-resistant sheetmaterial characterized in that at least
two coating'layers coﬁprising the coating layer as defined
inclaimlor 2 and a coating layer conta'ining polyvinyl alcohol
as a main comﬁbnent are formed on at‘least-one side of a
éubstrate.

[0014]

The invention of claim 4 6f the present invention is
anoil-resistant sheetmaterial characterized in that at least
two coating layers comprising the coating layer as defined
in c¢laim 1 or 2 ahd-a coating layer containing fafty acid
' as a main component are formed on at least one side of a
substrate. |
'[6015]

The invention of claim 5 of the present invention is .

- anoil-resistant sheetmaterial characterizedin that at least




‘the oil-resistant sheet material according to any one
of clains | to 7, wherein the crosslinking agent is
~an epi chl orohydrin -based crosslinking agent. [00191
The invention of claim9 of the present invention is
the oil-resistant sheet material according to any one
of claims 2 to 8, wherein the fatty acid is a fatty
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wherein the fatty aci fred

By eh | Qi dy e Gl o ﬁ%sﬂn Mbﬂﬁ; fn%&xtcﬁ'&"s{‘)bﬁgd
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crosslinked by addition of a crosslinking agent. By

afibjtee tsutys tiet d1ydr ophobi zed starch to crosslinking,

oi |l resistance unexpected in the case of using the

hydr opR6b6Zed starch al one can be obtained. It has

been - conventionally known that addition of a

cr osFhenRANgRadent ot olaimof- &f dtophpbegentt staveition is

inproves filmformng property and has an effect of
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crosslinking agent to the hydrophobized starch is
[@@ngijdered to be not because of inprovenent in
filmform ng property but because of some action

OCCUThé Ngnbehvesn &heciyik ophobiard stadalt anfddiSion is

an oil-resistant sheet material char_actlerized in that a
hydrophobized starch, a crosslinking agent and fatty acid
-are internally added to a substrate. |
[0018] |

The invention of claim 8 of the present invention is
theoil-resistant sheetmaterial according to any one of claims
1to 7, wheréin the crosslinking agent is an epichlorohydrin
-based crosslinking agent.
(00197 |

The invention of claim 9 of the present invention is
theoil-resistant sheetmaterial according to any one of claims
2 to 8, whérein the fatty acid is a fatty acid sizing agent.
[0020]

The invention of claim 10 of the presént invention is

theoil-resistant sheét material accordingto anfr one of claims




crosslinking agent. In addition, in the case of the
.non- hydr ophobi zed starch, there is no remarkabl e
i mprovenent in oil resistance even if a crosslinking
agent is added, and the oil resistance is
insufficient for use as an oil -resistant sheet
"material. Fromthese facts, significant inprovenent
bNeQi b res; cg. of heet. material. in ich a
30501 by PRoEbiLme el f0 Lt P EHAtd R 5 agent
- EPithe i i s fornmed on a substrate
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that the starch used in the present invention is
hydr ophobi zed, i.e. hydrophobically nodified, and any
starch nBgsheMusedces teRBy8syi but Sty dFoRheP] &ed.
Met hods of hydrophobi zati on o? starch include a nethod
[®021hi ch starch is closely contacted w th aqueous
organosi lane in the presence of alkali alumnate or
al kalit hydrsseds,alathakt o dgydfordftarniizeg atdechviaidd6n the
wWith silicone or alkenyl, a nethod in which starch is
R9iiddipver bher inice serlgakies by Addi by ¢ifi dlerssishimlksing
oct enyl _succini c anhydri de, dodecenyl succinic
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starch obtained by reacting Starch w organ
andhiidsi aie &fFedt oBUPEOHVSH BYSY R e 40K Y hEtsh3k S8 the
by a hydrocarbon group having 6 to 22 carbon atons is
1pkef. er Bvgves cd ineeatiserexceel | €dle QidrdRIic BAEREAhe
- be produced due to the reaction with the cross
TephRitAgCcagbataid pemmeadd ivlyy offhehei hydespisé wieed ftarch

- only :
- alone and that of the hydrophobized starch to which a

crosslinking agent is added, ‘the reason of improvement in
o1l resistance due to addition of a crosslinking agent to
the hydrophobized starch is considered to be not because of
improvement in film-forming property but because of some
action occurring between the hydrophobized starch and the
crosslinking lagen1_:'. In addition, in the case of the.

non-hydrophobized starch, there is no remarkable improvement
-in 0il resistance even if a crosslinking agenf is added, and
- the 0il resistance is insufficient for use as én oil-resistant
sheet material. From these facts, significant‘improx'reme.nt

in 0il resistance of a sheet material in which a coating layer




t he hydrophobi zed starch is remarkably inproved by
crosslinking is assuned to be because a hydrophobic
group. bonded to starch is involved in sone action
with. the crosslinking agent. [0023] WMaterials of
starch to be hydrophobi zed i ncl ude tapi oca starch,
potato starch, corn starch, potato starch, wheat
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resi stance by addition of a crosslinking agent
[0024] The crosslinking agent used in the present
invention is not particularly limted as long as it

is capahle e¥fsentlads YHatKithe sherendiuerhoRnzele present
starch.. Exanples of the crosslinking agent include

ghyextion disahgdhypgapbpakbiact od einydrodynmiilnelaly Moaasied,
N-net hyl ol nel am ne, an activated vinyl conpound,

4 ianps sdsinobs maydbdi isedyamateng las dandisdbydtophobbted.
econom cal efficiency, reaction stability and effects

M¥ethedp Pt é}i@apn!mﬁ;mtd@rs @éhs&erepi Ehtdndhydriathod in
preferably used. [0025] The crosslinking agent is
vafabf'éa stg 153@1%@:4% FoB§acted with Raesys; @r%m%h%ane
eferabl % i % by weight, nore preferably
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an effect conparable to the anoun
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cost. \Wen the anount Of
succinic anhydride and the like in an aqueous system, a method

in which a hydrophobic monomer such as a'crylonitrile or a
~ hydrophobicunsaturatedmonomer is copolymerizedwith starch,
amethod of adding hydrophob}c group containing a hydrocarbon
group to starch by etherificatioﬁ or esterification, and a
method of forming élkyl starch succinate, but the method is
not limited tothese. Inparticular, the hydrophobized starch
obtained by reacting starch with organic acid anhydride in
an aqueous system to modify the starch by a 'hydrocarbon group
. having 6 to 22 carbon atoms is preferablyusedbecauseexcellent
oil res.istance_ can be produced due to the reaction with the
crosslinking agent. The reasonwhy the oil resistance of only
the hydrophobized starch is remarkably improved by
_crosslinking is assumed to be because a hydrophobic group.
‘bonded to starch is involved in some action with the

crosslinking agent. 3
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the crosslinking agent is too large, the proportion of’
t he hydrophobi zed starch relative to the entire
coating is small, and the oil resistance is thus
decreased. [0026] The coating |layer containing the
- hydr ophobi zed starch and the crosslinking agent needs
to be forned on at | east one side of a substrate in

fﬁpfygunt of 0.5 to 20 g/n2. When the anount is |ess
an 5 g/nm2, sufficient oil resistance cannot be

?gg:s nce ggggfngi |ncf%2§e§%§D%$?%€%ﬁ% 86%?5%& taploca

Ech'&dﬁ:hd' %%q:\ﬁa%tt%%%%us 'o[&att%r g%a%f :,Igf%heat

cost. Upon coatlng, ’size press cdating 1s ex

At 20EOH S il ches B tAk 1ihg , 69 'éreamgt iﬂmﬂ.’g awgkrég e.

si ze press coati ng, the coati ng anount IS pre er

.ih§hf@18uyéﬁﬂth@h@%ﬂdﬂhdH%ﬁéd@kéE@NBbtbingﬁ@%oﬂ{Eﬁhgéa
g/nm2 , dryers may be contam nated. Such coating | ayer

sterdie daor wEG 1N Hiehh odildessak thheesubshaateiaacerdang
to need, and in that case, the coating anount is

Gjsedtiedkisng ageatt .t he total of the coating |ayers on
both sides falls into the above-described coating

[&934dt range. [00271 When a coating | ayer obtained by
adding fatty acid to the coating |ayer containing the
hydr'S RoBroealinking agent tweed i sthalprisepferinyantion
d on t he suybstrate of a sheet material, the oi
1Pe§n§t8ﬁ6518P ﬁéyéﬁé@FtﬁQtéﬁléPngsaSréﬁaFﬁaEPQable of
I qugh .t he aso s _not clear,. since
crREsL{ER ot ap BYaRaEnPPEERY otirfRe; it Gihatr the
cfr@tsgilgﬁ'lﬂg a@[eﬁﬂ:elﬂ(g l?ci)ep l EI. x!ag 1%1 u?.ﬁvt r at ec{l)yaéjéclo ein,

assune fee onehts 0

NChethydbeploBhzeq- ﬁ&eﬁﬁmoinﬁeiaﬁlﬁé033h'Qﬁtfaaﬁgénélnyl
are involved in sonme action to |1 mprove t ol

: cbRpbahaNcRaralodd 8s 88 hndRi Bfdddyanate. In consideration

of economical efficiency, reaction stability and effects on

food, epoxy compounds such as epichlorohydrin are preferably

used.

[0025]

. The crosslinking agent is added to the hydrophobized
starch in a éolid content of preferably 1 to 30% by weight,
V_more preferably 5 to 15% by weight based on the weight of
the solid of the hydrophobized starch When the proportion
.'is less than 1% by weight, there may be no sufficient effect,
and when the. propoftion is more than 30% by weight, an effect
comparable to t_he amount added cannot be obtained, and this

is disadvantageous in terms of the cost. When the amount of

. the crosslinking agént is too large, the proportion of the
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[00281 The fatty acid used in the present invention
may basically contain a fatty acid conponent, or may
be a nodified fatty acid or a fatty acid salt. For
exanple, fatty acid am des derived fromfatty acid
and fatty acid esters produced from fatty acid and
al cohol may al so be used. Exanples of the fatty acid

hPEriiaatidd B Shehd al Rt dinar b a ey tabh Y Sharr.
dhgsenl b1y 861 Seaile A AN LA Fi ed or

saponified so as to coated, but ey need not be
poan st fied or saponified as long as they can be
coated, f or exanple, after heating and nelting 1In

addi tiHn covedagabbpet &iéﬂt%ﬂq?%eﬁ RiyiRbphabli¥edChfarch
may al so be used. [00291 The fatty acid nodified to

aad | ons dass dieik i glelgents adedas to bat Fyracddosi 2tNYeast
agent for papermaking. Fatty acid sizing agents
one Isidie ohiosasubstwaitehin antinonnd &£ X0 J&) tagratg/rfuUc hiwhen
as a pol yam ne-based chem cal is added to fatty acid,
the epoasitd isalesarihdmony adintl modificento oiidpaesistance
functionaliities, and further include fatty acid N
AT DA @B R VEA - e pladh okt yaRQun th st dnadife rihe@al 20Agym”,
of. these sizin agents containing fatty acid may be
Use 5 STRECPAPSS JqtyinFrephe JreRthe the eRAtdRY amount
l .The fatty.acid used in th resent inyention .
R e A F O oo GO e OF B 6SEE - hillped cSating,
M- AQ" ' r the coatin
2ooPRESE TR T2 e fh ool A Sovak ERE FRASE F the

o:co%ﬂ LOd&d ihhats gQQ@o‘f‘s fi’é’bk@g st&&ﬁ%gﬁ.‘lbﬁé (A% in ?unt
orma sheet material, the sheet material becones oily
is preferably 0.5 to 7 g/m*. When the coating amount is more
Ithan 7 'g/mz, dryers may be contaminated. Such coating layer
: may be formed on both sides of the substrate according to
need, and in that case, the coating amount is adjusted so
. that the total of the coating layers on both sides falls into
the above-described coating amount range.
' [0027] |

- When a cecating layér obtained by adding fatty acid to
the coating layer containing the hydrophobized starch and
the crosslinking agent is formed on the substrate of a sheét’
material, the oil resistance of the sheet material .is
-remarkably improved. Although the reason is not clear, since
the sheet material has little 0il resistance when fatty acid

alone is applied to the substrate, it is assumed that the

. three componenfs of the fatty acid, the hydrophobized starch

12 -




and difficult to handle. Wen the sheet materia
- containing fatty acid having the nelting- point is

"l ower than 400C is used as a food packaging material,
there is a possibility that .the fatty acid is nelted
upon heating or during keeping warm and the oil _
‘resistance is lowered. [0031] By using fatty acid :

i . epi chl orohydrin.-based. chenical as.the
PR S Cotle S SO B e sriPaTE o SPRE apfion to
1fStSFanSses of 4 neel, Jmt ef | e inproved.

ﬁ@?%, nndifﬁ%gﬁpgﬁéby e6¥%ﬁﬁ%f%%@gﬁgﬁghgﬁtoﬁﬁ?iﬁeans
gogyg g i ntroduction of an epichlorohydrin group to
fatty acid but also include cases where

epi ciher edwieF hoi d Gsaddedihoptakbit 18Gkd th By, HREODEA1 1y
for exanple, by using eplchForohydrln as a di'spersant
deortdiat tey fatity. a¢@@32dmpdhient atdy s Bei 5 medediéa thery
coating layer in a solid content of preferably I to
BOW o weifghty avié gpakt er dolry ex3mple] 528t by a€i@hdmides
based on the total weight of the solid of the coating
dexyaied fren fabtyraspet ehdnfatty exsid kamret® phydweedhtrom
there may be no sufficient effect, and when the
Etdoretd ania laaho ki man adgohn uaef ghtExanpdesaet the Titty
resistance is pot copparable to the anmount added, and
A TP Ugip s SabaRR LR AL 15h Acd s UBPaE HEAEeA £ a bineracid.

B8 R 0 DL AL NS S 9 S o

proporti on _

a%ﬁ.é&%s EE@kb]@gf@gSBigi Qmﬁf%.%%%&' g ?élr)a%r%e{fies dseoC _ragsasteod be

nd the ol resi stance o shee erral . 1

z L§ ihgR, i . i .i d
c8agk@ased: thayagdhd ingh b@t%i £ {dﬁ{)ei:?g QG 3! g. .Iagﬁ.ong

appl ying a coating |ayer ty ac
agddesy cha Bh@oa e8! raktatAfdie | AFRerd ARGy an@ﬁ’%l#l%.
nore than 50% by wei ght of the fatty acids added to
- Inheddbatomg velyefable fatty acid and animal fatty acid may
also be used.
' [0029]

The fatty acid modified to cations has been widely used
as a fatty acid sizing agent for papermaking. Fatty acid
gizing agents include those in which a cationic fixirng agent
such as a polyamine-based chemical is added to fatty acid;
fatty acid salt and fatty acid modified-to impart
' functionalities,_ and further include fatty acid epoxidized
by an epichlorohydrin-based chemical. Any of these sizing
agents containing fatty acid may be used as the fatty acid
in the present invention. | .

[0030]

I
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.the sheet. material beconmes too slippery and
difficult to handle. [0033] Wen the coating |ayer
contains fatty acid, this fatty acid serves as a

rel easi ng agent and al so produces an effect - of
preventing contam nation of dryer upon coating using a
Size press. In other words, addition of fatty acid to

h | |
the ai“‘ﬁ%ﬁfé@%@*ﬁ s A R e Pl o ﬂ%&ﬁﬁﬂaﬂ&ng

{ {1l
SR S pEeEBEhpaf 28T KR ha eSO ﬁ{)n? 3?6}%%3 et o
RYgHEEOT ﬂ'ﬁéﬁt 19 chatiti Atk Gt %ﬂttaﬁ.%ﬁxﬁ@éfﬁ GQci gﬁf h&ving

sheet material in consideration of the functlon

ﬁﬁéh&lﬁ&h@p@&n@Jkﬁi@@éf%ﬁaﬁ@ﬁﬁbu%ﬁ%bf@@@tbh§¥§gﬁﬁ trate

material Is used as a packagi ng eri al rre
fodbueh saeeftr mateatindkethe ERE€8ShAfGepi aPEhELGBes oily
between the food material and the packaging nmaterial
arkdiffiovbl tahdnddhesiWenthekieof martieed alchdckeming

to the packaging nmaterial can be effectively

Iftdvencsd havooRat heperl tiddl pobmt dfs 1owef atlian a0t ikased

t he hy dro hobi zed starch and the crosslinking agent,

Ay Gl 3hef PERafR)doBatiPTighenthere ylace ewelhl bitnythat
Qﬁggéﬁhloéﬁg drln E &ed chemical  is used. Although

melbed URPRHEATIRY Ry dorang keaping warm
: C p es.and coating machi nes may be
ab%h#%%iﬁ%?egg H?%gagglo ggvga edubst ances. Furt her,

el jt he obtai ned sheet material is used as a food
packaging material, the agglonerate may be adhered to

f oodBy B@k it ty 83838MhodtSR A QH éoﬂ%rfﬁifafrﬁﬂl% ~based

nodi fied by an eplchlorohydrln ase em ca
cherfienabhe tie aiftty acid used in the present invention,

the oil resistance of the sheet material can be improved.
Here, modification by epichlorohydrin not only means simple
igtroduction of an epichlorohydrin group to.fatty acid but
also include cases where epichlorohydrin is added to fatty
acid in any manner, for example, by using epichlorohydrin
as a dispersant for fatty acid.

[0032]

The fatty acid is added to the coating layer in a solid
content of preferably 1 to 50% by weight, more preferably
3 to 15% by Weight based on the total weight of the solid

_Of the coating layer. When the proportion ié less than 1%
by weight, there may be no sufficient effect, and when the
proportion is more than 50% by weight, increase in oil
resistance is not comparable to the amount'added, and this

is disadvantageous in terms of the cost. When the proportion

- 14 -




pol yvi nyl “al cohol thereto in order to suppress
generation of agglonerate. In this case, polyvinyl
al cohol functions . as protective colloid against the
fatty acid and can prevent generation of aggl onerate.
Further, when polyvinyl alcohol is used, the oi
resi stance of .the sheet material can be i nproved.

0 vinyl alcohol i.,s added tq .the goating
Syaie cdBEP OIS TR s e sth e dhe

ROSLOPRCE! 10N ok AR R0l od BYbo 2} E00Lq bECABIRAIDRLEL Png

in a proportion of prefer By wei

18y &r Pefirah] 36 #8n & Prha Q%o 41y LdY o Paset L HSFerial

wel ght of the fatty acid. Vheﬁht e proportion 1s less
ifadedfBadya Weightaadikeoff, f aCknabtPhE¥8PLhNJobtained by
aggl oneration may not be sufficient. On the other
dppityinvdien cddieiny dpfdd @o whidhr ehkhzateQ0%ehy is added
wei ght, the proportion of the hydrophobized starch
W dhaesdtnatecitbnids ttoe beoallipperiyaybnti shdacnens ethan
and the oil resistance of. the sheet material tends
TG BY wiRkghih oEdth@ 36 titadiad iscadded teoatlye lovevringhbayer,
~0il resistance can _be inproved by formng a coating
Thg sthesdi MHAF IRL ReFongsa toer §d4PPerRYngndgdifficelt to
4§ﬂagﬁ nyl al cohol to polyvinyl alcohol on a sheet
9-al. In this case, however, a certain amount of
ddéﬂ of pol yvinyl alcohol nust be forned, and as a
su]t, .the resistance to air perneability of the
shee terl [ 4Ss on S Qntrary, en
coat .ﬁlﬁgﬂ I %%?é%%&m g%&ggoﬁ?%\u/tf%lﬁ‘é Efaéto olaciléi 'aaiég% %Egtty
dY1RN 8BEvEENEE A L8Me8h 1 AYHIRY aha é‘ﬁs@?&%fd&%% 3RWErect
is formed on the sheet Taterial, the resistance to
of breveRably contahihheishest Hﬁfr@f'%ohscoé‘ﬁng using a
increased. Fromthis, it is assunmed that polyvinyl
sdlzeopekss. In other words, addition of fatty acid to the

' coating layer improves the oil resistance of the obtained
sheet material and at the same time brings about an effect
ef preventing contamination of drjrer, whereby productivity
is greatly improved. |

Further, by incorp'orating fatty acid into the substrate
of a sheet material in consideration of the function of fatty
ecid as a releasing agent, and when the sheet "material is
:usedlas apackaging material of fried food such as fried chicken,
releasing properties between the food material and the
packagiﬁg material are improved, and adhesion of skin of fried
chicken to the packaging material can be effectively
prevented. | |

.[.0034.] :
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for preventing generation of agglonerate produces oi
.resistance due to sone action with the fatty ac id

wi thout increasing the resistance to air perneability
of the sheet material. [00371 Polyvinyl alcohol may
be added to the hydrophobi zed starch and the
crosslinking agent w thout adding fatty acid thereto.

“Int s..cas a|I r

- at t entd Oh FHGHEHE 5% a%@%&ﬁéghé 2 hﬁtﬁgﬂrBPhOblzed
Sy Pon e 13E° gﬁoggsggégﬁ"%§%n€“9§$%ghe QAL YSL0G,

a size press. 1G> pot yvT h

ek enRelizad rﬁtf ﬂfd 32 %%:a&ﬁféfo M$%a$%emlcal

t he pol yvi nyl I n a anmoun

s afes@bl Eﬂﬁ%%ghh@ﬁllggglgfa%bg!ﬂg Qﬁéfgedogvéﬂelf
wei ght of the solid of the hydrophobized starch. When

e gt 1010 o dfurRol YeipeW maltehels hﬁd”&b&tiﬂ%ﬁn&@l@{ﬁes
by weight, the proportion of the hydrophobized starch

nay beeconbdmhgatay eithsag@roresetedrRibishaneels. Further,
. resistance of the sheet material tends to be

vt ¢heedbt 0083 |shalat mhtepiedeid usedeat ifipotipackaging
. nore coating layers may be fornmed on one or both

ma sl ad. (the agglemerate may Mesadbesed tdhd ool | ofprgthis
- enbodi nrents are considered. One enbodi rent has a
Hﬂﬂﬁﬂﬁﬂuquqwqﬂﬁ“@htéecééﬁﬁﬁgaP&?eWOééﬁﬁﬁﬂnPHganthe

R R TSR
| ?Q’&qﬂ%as?&a%g’lﬁ% t%'é’%%gme bpAgE! B0 eidef el aion
og heh1epRedicgENt 1,0 %1 tsr uﬁ%éﬁ?v%ﬂgpgégﬁoﬁ?%oﬁﬁ%ons

| ayér contai ning the

el pp6tEBkiNE cﬁﬂ.@.‘?ﬁ@ﬁgaiﬁﬂ:ya?é: el £ @A L8 P ¥¥hPrevent
al cohol and a coating |ayer containing fatty

generation of agglomerate. Further, when polyvinyl alcohol

1s used, the oil resistance of the sheet. material can be

improvéd.

[0035]

When polyvinyl alcohol is added to the coating layer
containing the fatty acid in order to prevent agglomei:ation,
the polyvinyl alcohol is added thereto in at proportion of
preferably 10 to 600% by weight, more preferably 20 to 500%
'by weight based on the weight of the fatty acid. When the
proportionis less than 10% by we:t.ght , the effect of preventing
agglomeration may nqt be sufficient. On the other hand, when
the proportion is more than 600% by weight, the propoftion
of the .hydrophobized starch and lthe fatty acid in the coati‘ng '

layer is decreased and the 0il resistance of the sheet material

tends to be decreased.
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acid as amain conponent or a coating |ayer containing
pol yvi nyl al cohol as a nain conponent are forned by :
| am nation. [0039] The coating |ayer containing fatty
acid as a main conponent specifically nmeans that the
coating layer contains 50% by weight or nore of fatty
acid based on the weight of -the solid of the coating
t@y?g Conmponents other than fatty acid in this case
Inc uhe t he afore-nentioned starch, polyvinyl

al co Tl S| i, ki , +and in.addition a
surfggilgﬁaﬁﬁﬁﬁhgéﬁga%%i%%%g%fFﬁggcgéliﬁ%?%ﬁﬁ%??%ncg? be

fmpﬁﬁﬁﬁdrﬁbffﬁfﬁiﬂﬁ1é“BBéthﬁff%%%f“ﬁﬁ¥%¥ﬂéda%§”%d%@ég a

preventing paper dust. ese typi cal coating“agen

EBYs $1i ragidflabent %mmﬁlaaféoﬁgfftﬂiﬂgl%f@f %Jécohol

acid as a main conponent within the [imt that t

@ apstidé e mateeingl Jdanaeed: cH940howbherCoalde?q didyShount
cont ai ni ng pol yvi nyl Al cohol as a main conponent

chHEdlm chiployyviagd sdhadhdhauedabe FHinEr af@MHabNBesult,
50% by wei ght or nore of polyvinyl alcohol based on
hre rgsilgihancef te Il peirtieabiflidycofit thng shapdr material is
Conponents other than polyvinyl alcohol in this case
A aRRe % -heORf bhe-ermmETaried whstnaec koattangy laged, té awhich
s a%}d_noq;fied %§1an epi chl orohydrin -based chem cal,
ROy L Gl§ohodi 4§ a§8RE te Pre¥srtnErReTrasgent °©fand
A f%%ggjt%Qi @ sur f qie si zi,ng. agent whjch _infl uences
ﬂ%pr CgnAtCSHE 3PS &t PREVE IS Lol thesheeidgaterial,
: far. preventi aper,_.dust . The e, .
T A EaaPe e el BLBERhl T8 DRE e Shre toiafefer 1o
loAYiS YR N | 4 '
ey pofEtY, M FhEpBa RS cBoTivlavy et conol

- Foet p@é-%ﬂ@ﬁlng[ g8AdEatYBRNoENEg§PBhE PE L AYLEARQEL BLNI N
t he hydrophobi zed _

resistance due to some action with the fatty acid without
increasing the resistance to air permeability of the sheet
- material. |

[0037]

Polyvinyl alcohol may be added to the hydrophobized
starch and the crosslinking agent without adding fatty acid
fhereto. In this case, 0il resistance is improved, but
attention should be paid because contamination of dryer may
occur upon application of ‘the coating using a size press.

When addingpolyvinyl alcohol to the hydrophobized starch
and the crosslinking agent, the polyvinyl alcohol is added
‘in an amount of preferably less than 100% by weight based
on the weight of the solid of the hydrophobized starch. When
the proportionof polyvinyl alcohol is more. than100% by weight ,

the proportidn of the _hydroyhobized starch in the coating
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starch and. the crosslinking agent and the | ayer
containing fatty acid as a nmain conponent are
separately forned, there is no aggloneration due to
addition of fatty acid, and by the synergistic effect
of these two coating |ayers, excellent oil resistance
~can be given to the sheet material. In addition, by

B A T AL, SRR
Eéﬁ&%”ﬁ&ybgcggéfggggéwme to air permeability and

excellent 1Tn ol 'esi’'st ance can be obtained. Further,

byosgparately formng the coating |ayer containing
pol yvi nyl al cohol as a main conponent, the sheet

mat erirdlchlee RS skB thauged thbdNetwbests 8’9@.60581:#{; layers
perneability conpared to - the case of tTormng the

DA bleNFo Iy @ lor OAL N IbBEL &84y ACHHe aBE 1YL, In this
conponent, but it has a better oil resistance than

- ¢dwt, dfhd Mvldardmf dmodif@nitie ageatongikiayel. One
containing fatty acid as amai n conponent. As herein

eautingadt havyp forudingd o whdparateatoayilaydmy@itaining
t he bal ance between resistance to air perneability
iR haidropbebdizedc s teashbandathe eordssTinkingyagenmamnl a
t he above-described various coating |ayers
qo9diiadarey ePntAlRsng; Faktvmcith asop Mpési gempenent or
sheet .material wth progerties sui table for purposes
aof°°l?stem@aﬁra5’8ro GO AL LIE0BRITVInE Lt RéCRRBOIRFRAL MARD

' e i.n er _containing fatt cid as_ a
R et aE S Mo BT afERse S ot Fubogiupar e a
scbflotlide 82430y 2Y80aE0RL2RKAY LBALY; AL BRo 2
mai n conponent 1s formed at a 6si tron rartfer-from

h??%opﬁﬁbitzéatﬂéf&rﬂ the 62855 NInk 2y .raggné R84 fatty acid

dr ophobi zed starch ~and the crossfinki ng agent o

ah¢ oeqad IyReidvay &l cehol R d Qb@%@ﬂﬂgbi@ﬁg: ebatglnihfSatty

crosslinking agent, fatty acid
acidasamaincomponentoracoating layercontainingpolyvinyl

alcohol as a main component are formed by lamination.
[0039]

The coating layer containing fatty acid as a main
component specifically means that the coating layer contains
50% by weight or more of fattj acid based on the weight of
| the solid of the coating layer. Components other .than fatty
acid in this case include the afore-mentioned starch,
polyvinyl alcohol, a crosslinking agent, and in addition,
a surface sizing agent which influe_nces imp‘regnation of a
coating solutioh and a surface Strength agent f'or'preventin'g
paper dust. These typical coating agents may be added to the
coating layer containing fatty acid as amain component within

‘the limit that the properties are not damaged.'
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and/ or polyvinyl alcohol. This further inproves the
oil resistance of the sheet material. In addition, by
formng the coating layer containing fatty acid as a
mai n conponent so as to be exposed to the surface of
the sheet material, and when the sheet material is
used as a food packaging material, the material also

Eﬁé4§2 ef fect of preventing adhesion of skin of fried
Icken and the like to the packaging material. 00431

| | - ! . . ! | Cni na
1 e T, O ROl B B
EOnpBEent %e&@i‘cﬁglgﬂeﬂn LR Y Eﬁggiﬂgga esx{ 8oftains

farther from the substrate, or as the ou _
b oy ey wiNiemt bReneRabieNgs 1-A%aF1 SQEBﬁbﬂ'ﬂE%eQPBMVEHB’keight
al cohol as a nmain conponent i's forned nearer to the

cfibthe ad@lid hef | geercdamiald ansdr0 PEeMBBhenB8 BBALLOPhan
of a coating solution into the substrate, and this

pelyvinykasedhivd testhiantesd drailudee tieabEbiréymehtibged
sheet material, but the oil resistance is increased.
HRx¢e, sahey adishdfa bty actidenabif iedbly ayreeptonlatohypgrin
pol yvi nyl al cohol as a main conponent is fornmed
ToataekC alheasfipbty sdeld silpdngesigenince ¢vosstinking

Eferq?abi Lty is low but the oil resistance may be
R 1 LGB GG L1oRh S i REA R a1 hRY REpat Wuirtal pf Heences
as._a_main is formed as an

. inyl. al I conponent
%ﬁﬁ%QQ%l;léa % e%,CQFFngrFﬂéEEHgHea?G #aPEyrace Strength
' . d. [00441_  Taki.ng the
AR EED- 80018 £80apRE AT SR LOBIL: A A6
, . i S " fat
PSR Bl LRBIERT V! YRR BLR G0 lA doonor
aGOa i 11 RSmpRAleVt RYthHh GRRO 1 A% + A iR Qr&oﬁﬁgﬂgﬁ‘figﬁyare
be determ ned depending on the purpose of "use of the
nelte @amagted.i al . ' '

’ " [0041]

When fhe coating layer containing the hydrophobized
‘starch and the crosslinking égent and the layer coﬁtaining
fatty acid as a main component are separately formed, there
is no agglomeration due to addition of fatty acid, and by
thesynergisticeffectofthesetWocoatinglayers,excellent
.oil resistance can be given to the sheet material. |

In addition} by separately forming the coating layer
.containing fatty acid as a main component, a sheet material
having extremely'low resistance to air permeability and
excellent in o0il resistance can be obtained.

Further, by separately forming the coating layer
- containing pblyvinyl alcohol as a main component, the sheet

'materialtendstohavearﬁgherrésistance1x)airperméability
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.[ 00451 Pol yvinyl al cohol added to the coating |ayer
or used for the coating |ayer containing polyvinyl
al cohol as a main conponent nay be conpletely
saponified or partially saponified. Polyvinyl alcoho
may be nodified by a carboxyl group or a cyano
group. For inparting oiI resi st ance, it is preferred

h h di db
R Ea R PE e e £ e o aiAY LaveR (oRFppEng
h h |
PRELY CHLA B OB S %.uc b, "SR, SSRL0 PRRRELL! 831

reS|s ‘erta

AWM 41080, tﬂg}naﬁ?&rzt %ff a@ete geaef %rﬂg% tu?e ee%tt% layer

[ayers suita or required propertre

ket 1009 Xt fﬁéﬁ@ﬂ as(ég%:m-corhﬁoﬁgﬁt pr %%q{grélrﬁ@é‘ééfﬂbed

conventi onal em cals for papernmaking nay be ad

BP foithieRatid Ged it McbRitAngheayd s tHdBh1bABe between
properties are not damaged. For exanple, a surface

ssgigigaragenio i pengd2liadss agnbilateankichfagl Bgn be
agent, a surface strength agent or an antistatic
agjumverhy Bbusddby foomihg tbhat ahgvé agescxiipesd diangi ous
purposes. [00481 As a method of formng the coating

qaftdm D taverss distivddaalily offe ipr combinghgenti an,
useful are on-machine coaters such as a size press

Hdaresisfapd shest) masgrdal Wikh| PerREstieatBiLitaple fLfor
rod and gﬁede net ering coater; off-machine coaters

&5° ﬁﬁnf@eCSQt@FneQ ‘roll coater, a reverse
[dﬁ coater a bar coater, a rod coater, a bl ade
coéiér a curtain coater, a gravure coater, a die

sl ot Iﬁo@ﬁee er®o i heRRO 4 W(iil\é.%lh th8 q{woedrtlnggmgyeg ontaining
addi t1 on, coater integrated wt naé%rne,
fatty acid as a main component is separately formed, it is
- preferred that the coating layer containing fatty acid as
‘a main component is formed at a position'farther from the
substrate than the coating layer of the hydrophobized starch
and the crosslinking agent or the coating layer of the
hydrophobized starch, the crosslinking agent, fatty acid
and/or polyvinyl alcohol. This further improves the oil’
resistance of the sheet material. In addition, by forming
the coating layer containing fatty acid as a main component '_
50 as to be exposed to the surface of the sheet material,
andwhen the sheet material is.used as a food packagingmaterial,
the material also has an effect of preventing adhesion of
skin of fried chicken and the like to the packaging material.
[0043] | |

In an embodiment in which the coating layer containing

‘polyvinyl alcohol as a main component is separately formed,
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a di ppi ng machi ne and various printing machines.
Taki ng an advantage of the cost, on-nmachine types are
preferably used. [00493 The substrate on which the

- coating layer is formed is not particularly limted,
but in consideration of the resistance to air
perneability a sheet material conprising vegetable

%% n co onent_is preferred. Exanpl es_ of
%e‘f% FY | it fTaedl BePTe o AE| fak tABBGETom

fib
S AR R o
0 Wh
- %aﬁ%?na I Ng pdﬁtixgﬁﬂgb a :%& %grgg |sma§$ngwggP§nt is
é&ﬁné@néggemtd fhecgﬁﬁg't?gtét aﬂ%%ai%gf ?Eﬂ%‘?ﬁibnw&%répgnt

- beating degree is [ower than rreeness on

peid e ob & BBERTRS Mi’tlllﬁpﬂn%q:lﬂeagﬁﬂétfgtga%%r ' this
and this leads to remarkable decrease .in production

efyf hacesaye the addildthce J@@%@Qekﬁ&aﬁﬂ!it&)’o@&h@aﬁ%et
becomes too high, the resistance to air perneability
nagredsialo bethilgh oilheasiseabeatisngndegased. i Db@Bedther
or nore, sufficient oil resistance may not be ,
. heindhi mb¢n [thestpatAsgadagexi tontgisibgt portyevioyl alcohol
paper maki ng, comonly used auxiliary substances for.
P feMPdR FEURAPEDE GSeformad Parthen| romybhe sukstrate,
€§ m fat2§5?0|d a water resistant additive or

G B¢ elr pegEedbdd 14y st Rur theditl sesistance

roved and as conbi ned

' I
i Ko PR Cadt FROLPANEr Whot RpFaes RS fogs o caning
P%)j-g’%]lln?italpédhof &3 Siﬁaaf Cgoﬁsgngr?t E:il.csr%oe.r.Vmeedél aL; an ov.ltermost

layer, slipperiness due to fatty acid described above can
be decreased.
- [0044]

Taking the characteristics described above into
consideration, the position of the coating léyer containing
fatty acid as amain component or the coating layer containing
polyvinyl alcohol as a main component may be determined
depending op the purpose of use of the sheet material.
[0045] |

-Polyvinyl alcohol added to the coating layer or used
for the coating layer containing polyvinyl alcohol as a main
compdnent may be completely saponified or partiaily
sapohified.' Polyvinyl alcohol may be modified by a carboxyl
group or a cyanol group. For imparting oil resistance, it
is preferred that polyvinyl alcohol is modified by a carboxyl

'group or a qyanol group.
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In the present invention, the coating |ayer containing
the pre-determ ned conponents is fornmed on the
substrate, and in addition, the hydrophobi zed starch
may be incorporated into the substrate itself ,
whereby the oil resistance of the sheet material can
be further inproved. The content of the hydrophobized
Eé@&g? inthis case is preferably 1 to 15% by weight
based on the total weight of the substrate. Wen the

content S .l than.l y.weight, there may.be no
oot geiedRh. 1Y helelt RO R AL "Ry GPOBE56F Bten as
[ j . 0 t.J.on, re tha 0

19¢ ChatnCOREROERL ol T LREQRL LA AP L5 L0, 050
dHithd ?r‘é‘s%%@&ﬁﬁr@ﬂ%%ﬁ, | @ 1854 ¥ nddt€ sCASting! QgLAE or
case of a paper substrate, whien a papernmaki ng .
omier | Blyantalfarld #oae iyt dobrebaith Wil be a
hydr ophilic conponent, freeness in paper making
- Fidiceismalige Aw@sng@nor and the productivity is

significantly reduced. 1In addition to the
B dphobi zed starch, other .auxiliary substances for
paper maki ng or chem cals for inproving oil resistance

- suchlasthgaprgaananinvertjomcicomesnalenabeckeitbrhls for

toget her to the papermaking material. [00531 The
P&é’%ﬂ MakimGmas be; bte the gretinedayesod biir sheckinit
| ayer containing

h terial in which th ti
. %Fgf*a%?a &%ﬁ?@?%@ﬁ%@}ﬂ% dgg.gggg;ggp% PIIR fys B ratietace
i arBhE” T P Eet Mo RERH Eropogn FEFRERERE moeht
er hex r . il
oLOPH 85 it SRk M LS OELEATL L GTRRI"BL asea
toulRnkr abatihg 9hher lﬁ@?gﬁdiﬂ& Gh! pﬁfﬁbg{eém sheet

material of the present iInvention ca SO0 be obtained,
[op4int er nal addition of the hydrophobi zed starch, the
crosslinking agent and fatty acid to the substrate.

Her eAs a method of forming the coating layer on the substrate

- in the present invention, useful are on-machine coaters such
as a size press coater, a gate roll coater, a billblade coater
and a rod and blade metering coater; off-machine coaters such
: .as an air knife coater, a roll coater, a reverse roll coater,
~.a bar coater, a rod coater, a 'blade coater, a curtain coater,
a gravure coater, a die slot coater and a short dwell coater;
and in addition, a coater integratéd with a paper machine, -
a dipping machine and 'var.fi;ous printing machines, Taking an
‘advantage of the cost, on-machine types are preferably.u'sed.
[00497

The substrate on which the coating layer is formed is

not parti(;ularly limited, but in consideration of the
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the internal addition nmeans to add these conponents to
‘the raw material of the sheet material to be forned
into a sheet The proportion of the hydrophobized
starch to be added is preferably 1 to 15% by wei ght
based on the total weight of the solid of the raw
material. When the proportion is |less than 1% by

meiﬂh{, the effect may not be sufficient, and even
STARCHH BphdTpRtEroh Psshededaterdadr 6pBPEL®HNg

15% b ight, the additi d :
Firethfe ot ol riEh Gmminse (15 B SERGRE-cant | y
det erd { ti f th | nki t
o ne ot oF §BR3RRL) B0y piRaor8e i, aifsPocre

| ' h 1.d. of th .
ﬂﬁ?ﬁgd@:ﬂrotot&epﬁf%a nd@f“—'m%tgdt Tpﬁ]f'Lpt §¥l§ﬂll.é1glt<% grl]z‘ig(? %_1?/5‘\,\%131/61:10

material. Wién tThe proportfon-i's 1ess

Ml tand A6 BperOt DG $H fgigg}nﬁ tbeaagede%(f@ne or

when the crosslinking agent Is a I'h a proportion

iof arappiptridi% RomMaingitiont.he addition produces no
further effect and is di sadvantageous in terns of the

[@8s30] The proportion of fatty acid to be added is
preferably . 0. 1 to 10% by wei ght based on the total

wei gWhepf usheagsphpdrmakingepudw, maherbahtiMhadedtes is
proportion is less than 0. 1-W by weight, no effect
DreferEildetio 0 51905 @Y a3 igh€anedd ahgttandam] Breenadded When

péggortion of nore than 10t by weight, the addition
tg‘ﬁo bing degreents leweecthamd O0HeL s frpeaessoin atpchine

W heet material tends to be slippery. Exanples [00541
123 haPEmEr' Baox Mooy MaGiC WR I BRBEE. bredcHets leads

ebipie ML DLOUES, LR SSPER IS S ton,
VBN AR R AUUSDSEE DG SRR Vonce
to air permeability tends to be high. When the beating degree
'_is 500 ml or more, sufficient oil resistance may not be
obtained.

[0051]

As an auxiliary substance for papermaking, commonly used
auxiliary substances for papermaking may be used.. In
particular, when guar gum, fatty acid, a water resistant _
additive or alu:ﬁihum sulfate is used as an internal additive,
the o0il resistance of paper is improved and as combined with
the cdating iayer of the present invention, excellent oil .
resistance can be achieved.

-[0052]
" In the present invention_, the coating laYer containing
i - the pre-determined cdmponents is formed on the substrate,

and in addition, the hydrophobized starch may be incorporated -
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disk refiner to prepare a raw material pulp slurry. To
the raw material pulp slurry were added an

epi chl orohydri n-based wet strength agent in a
proportion of 0.5% Dby weight on a solid concentration
basis relative to the weight of the pulp, a rosin
sizing agent in a proportion of 0.5%by weight on a
solid._concentration basis relative to the weight of

tREC YA pUBAb~aFant iifh Suiharebynthe gidpbesisharpe 4% the
Pt s Bl T TR, B o B2 o
4 F dri,
HoaESn o A U BT R S P REe PRE bR bt by
Qéﬂ%‘ﬂ? %a%“é'ddoﬁmyéj[t'oqgl' @ef.%r ossﬁMth &119@%:?( [l deWhen the

epl orohydrin resin as a |ng agen

FERP £ QM o Of 1% by B’}thgghen ﬂ'l%g hlgazc‘t?@%%ng{lffingfent

basis relative to the weight of rophobr zed
steéet), ERAIPELEAheh GPR! h?@roﬁl@byit oq- st-gl%rp qat bBﬂta:Lned
sol ution was manual ly applied to both sides of the
japeprondistiical e piaratREn AFR By SR ilghat, £he didt Absistance
-anpunt of coating layers on both sides by this coating
B|Inati dmcrwasedl, @ng/ MBisoipr dApandvantagbotussisat aaims of
sheet material having a basis weight of 45 g/ m[0055]
I aapte An e chseraladeaper shisetrate ewhah dpapegnaking
basi s m5|ght of 45 g/M2 was prepared in. the sane
lagontaipgms dargexeegunthat sierghavhdch is a

c_n&ﬁﬂ_lng palMtic acid as a nmain conponent,

'|'

m@?ﬂ?atmé)fe@&@ﬁanﬁ?eaaeﬁramaklng process
h di.zed
‘fenff'&‘“ ﬁ??%%asi%tﬁl .eﬁ%g?ﬁc BHER oM Pafor toanily sttt

' 2 tdg'%lﬁ';/ rg%ﬂ%&‘ lrgghgﬁi'zgdr §|t§5:c}£e B%htegea&v:%lglary

substances for papermaking or chemicals for improving oil

resistance such as guar gumi and fatty acid may also be added
| together to the papermaking material. |
[0053]

The description hereinbefore illustratés embodiments:
of a sheet material in which the coating layer containing
pre -determined components is formed on the substrate. In the
présent invention, however, 0il resistance can be imparted
~toasheetmaterial not. by forming the coating layer containing
pre-determined components but by internally adding the
components to the substrate. Inotherwords, anocil-resistant
'sheet material of the present invention can also be obtained
by internal addition of the hydrophobized starch, the

_crosslinking agent_ and fatty acid to the substrate. 'Here,
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.[0056] [Exanple 3] An oil-resistant sheet materi al
havi ng a basis weight of 45 g/n2 was prepared in the
same manner as in Exanple 2 except that carboxyl
nodi fi ed pol yvinyl -al cohol having a saponification
degree of 93 to 95% and a pol yneri zati on degree of
2000 was added to the coating solution in a proportion

-of 300@6Ié%ge t based on the weight of fatty acid.
r?&%étﬂionr%aeaawn@d%otr JOIFBBORERES R the

| m@fgwﬁ?ﬁfgﬁ% gﬁégdﬁ%msg@@%%;g'eaﬁg?e; AL Bfoet.
BB 60 W BASEBRRUA PR MESe%aiica
L8418 g e e sl UM BB BB Koo

$Pt 8k SPULEfhe eaatxﬁa{&ﬁ@ier Swﬁfentﬂﬂépfeﬁ&egon is less

solution on both sides was : I'n2 to prepare an
hdn 18Sh$ iignieehe @ft@dtalna eh/dmge fufPAS] SnMeiaglat even
of 45 g/n2. [0058] [Exanple 5] 50-'-. by weight of

whegd Wiadl Hyt@agieibildea tstpulch psoddaed ifir anpaopaspetn of
- material and 502. by wei ght of softwood bl eached
nod tthanl 154y osdghds wbed agdlipiendpbedtieast noafurther
beati ng degree of 250 nl in Canadi an Standard Freeness
efifigrta agdubreengs s kangls ferbe ¢igndfFdcans lyadeherberated.
pul p slurry. To the raw materi al Eulp slurry were
adde&"hﬁy@FGBHé"Ell?édO& shencrppeiibingyagentt fagbe added
starc? ﬂ? rgfnlc acid anhydride in S_Hpro['):ortlon pfht
BPEyTRER %n % S0P St BRrsH ¥ e TPERL YIAY
tfotfle S0 1dgh£ t e }:‘Q% n%l’f:lepﬂ.ain eﬁflgrqlt% gﬁ(')rtzk?&%%% less
than 0.1% by weight, the effect may not be sufficient, and
even when the crosslinking agent is added in a proportion
of more than 10% by weight, the addition produces no further
effect and is disadvéntageous in terms of the cost.

The proportion of fatty acid to be added is preferably
0.1 to 10% by weight based on the total weight of the solid
of the raw material. When the proportion is less than 0.1%
by weight, no effect is produced, and even when the fatty
acid is added in a proportion of more than 10% by weight,

the addition produces no further effect and the surface of

the sheet material tends to be slippéry.
Examples

[0054]

[Example 1]
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wet strength agent in a proportion of 0.5% by wei ght
on a solid concentration basis relative to the weight
of the pulp and alum numsulfate in a proportion of
4% by weight to prepare a raw material slurry. The
raw material slurry was formed into a sheet of a
basis wei ght of 42 g/nR using a Fourdrinier paper

orard %mb?/v%%%ﬁb‘%%%a 3Ry i RGESH A o ey Rrgduced
P&kré{ %[E.' QS%eS I%‘uacc rgr 9_'%9& fsrb SI L33 tgﬂ% ' ocifc!x}ong Egeached

rop ortlon

ﬂ%‘“ h
hy rOpr}‘#mjgﬁS "%]drst arc ratgo%gﬁ\gg Elgpata(li}ga EQQB 9% %1 Seatlng
e LOYE 89050 Yh @&n&@ﬁaﬂ%d&fé‘?%éﬁgs&%m La Gouble

sides of the paper substrate prepared above so

mtﬁﬂqexarf@upﬁsegfaraoatfm rhaay@ffaprpxﬁcgi fglﬁﬁiﬁs @M the
this coating solution was 3. 0 g/nR2 to prepare an :

v maeeiribajulghedtrfatRideabhdlalidifepachasishyer gt b&ed

45 g/ n2. [0059] |[Exanple 61 An oil-resistant sheet

wedt evtizgndidyiagpnet Hasias pwebgint ioof o£50g5ePbyweseight on a

~prepared in the sanme manner as in Exanple 5 except

qHakd gongenyratidn diasiinsgrafehivée ftar tiye aeiightont ahei pglp.
paI mtic acid as a nmain conponent, nelting point 63 to
E@Slncﬁt%%’i‘igzé‘@ew anpal 9§ﬁPﬁ€t58§e@Ifcﬂeﬁ%c%Y ‘é‘ﬂ-ﬂht on

:}dﬂtzed was added to the coating solution in

ORGP SR IBRGAE TBLSEAVENtPnERRRYEHENb OF rehe

%g el g 'g@?gsﬁ'sz&pﬁa% OREPLof SRTPL e d e

E’%bgg Gl Qét ?g?erﬂ%g%% ne ‘g n’ptr?le bggg}oggg%g%g{( h‘J’eﬂ%:rY

w'{a%t Ford@aUAht8f a sheet of a basis weight of 42 g/m’ using
a Fourdrinier paper machine.

Hydrophobized stax_‘ch produced by reacting starch with
organic acid anhydride is mixed with a polyamide-
epichlorohydrin resin as a crosslinking agent in a proportion
of 10% by weight on a solid concentration basis relative to
the weight of the hydrophobized starch to prepare a coating
solution. The coating solution was manually applied to both
sides of the.paper substrate prepared above so that the total
ainount of coating layers onboth sides by this coatingsolution
was 3.0 g/mz. to pﬁ:epare an oil-resistant sheet material having
‘é basis weight of 45 g/m®. |
[0055]

[Example 2]
An oil-resistant sheet material having a basis weight

of 45 g/m*> was prepared in the same manner as in Example 1
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coatlng Iayers on both sides was 1.5 g/nR. Further, a
coating solution (coating solution B) containing. onIy
unnodi fied polyvinyl al cohol having a saponification
degree of 93 to. 954 and a pol ynerization degree of
2000 was applied onto the above-described coating

| ayers so that the total anmount of coating |ayers of

thls co t|n% solution on both sides was . 1.5 g/n2 to
ﬂttﬁfee%@awogmlmm%%tl&r aggdgpfpa main

%006 IgEx e 81 An oil -resistant sheet materia
‘?ﬂf @ﬂlﬂ%f634§°gﬁﬁecmgab+w% P¥ 2 he

l e h 8%X%E _
%oi%am ge epl c Iorl;Li |n D% SPYA 123 dgas gdged to the

%uﬁgleai%.gﬁgr Wgsr@ﬁzah'&g 199 Bg'&é&r@ﬂ t%rna so1id

propof%lon of ht “on sol

- duifdentrel@ldny § A s E@QaW&b%hEothEh%eﬂgh¥vbfy£ e
- alcohol. [0062] [Exanple 9] An. oil-resistant sheet

mptrephbilzad RGaachasi s wei ght  of 45 g/ nm2 Was
prepared in the sane nmanner as in Exanple 8 except

o6 If atty acid sizing agent (fatty acid containing
palmtic acid as a main conponent, nelting point 63 to

- [Ezxm@plecadtli oni zed by a pol yam ne-based chem cal and

- epoxi dized was  added to the coating solution Bin a

pr opbPt 9bh-%P s bRy Shﬁaﬂfgmamﬁrl&lsbhmlngomdmﬁxfammht

asis rebative to the wei of the polyvinyl

4l 43n8Y™ [YiRfs Prenameshpie %Mlsmeomw%%.%%am Efample 2
eggter hagln o g o of .45 g/ M2 WAs

Fefls Shalnteflofatohthledaborivtain ool papno o
R dib Y $ b3 Po B8 endPP b T Pmt 21 5081 B3 g ree
‘of 2000 was added to the coating solution in & proportion
of 300% by weight ‘based on the weight of fatty acid.
[0057] |
- [Example 4]

The coating solution obtained in Example 1 was manually
appliedtobothsidesofthepapersubstrateobtainedinExample
" 1 so that the total amount of coating layers on both sides
was 2.5 g/m?. Further, a cdating solution containing only
- fatty acid modified by epichlorohydrin was applied onto the
above—described coating layers so that the total amounf of
‘goating 1ayers of this coating solution on both sides was
0.5 g/mzto prepare an Qil—resistant_sheet material having
a basis weight of 45 g/m?. | |
[0058] |

fExample 51
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substrate and then the coating solution A was applied
thereto. [0064] [Exanple Il An oil-resistant sheet
mat eri al having a basis weight of 45 g/ M2 was
prepared in the sane manner as in Exanple 6 except
that fatty acid (containing brassidic acid as a main
conponent, nelting point 61. 50C) was used instead of
t he fattéy acid sizing agent cationized b

 pol yalhaypastaht iphhieadvworhdb dpehedt 2@0@9/1{ gv@ée] produced
%Exan%bi %%% 1 oil-resistant sheet natgrial having a
ST ST MSPTAS TgFRB SRESPH NG of iSotteoghheeached
[ le 11 th t i d )
T p i e 20 SR CFm R bRbSRClp) = beating
SR oSS O LRI AR AIPFLEB 80N th o double

epoxi dized’nas Used ISt i |
oo e 0 B S PRCPe L PRI, Tp tne

W inftlk & Ras igu R | ArryO fved® ﬁ/d'&%d_\’"ﬁ?dﬂ)ﬁﬁﬁb‘?ﬂ eliNsthech
sane manner as in Exanple 1 except that hydrophobi zed

mtohrtedbydueadthigch B8EEY w K atlanie: abaaCAnMyEPiad in
aqueous sol ution of organosilane in the presence of
aapicaporiiom obfit% s wesgtiti ostcad 143 tbacentration basis
hydr ophobi zed starch produced by reacting starch wi th
relgddive tadihe Wahghtia thpQosi, ahFm@bghtodetiy@nin-based
oil -resistant sheet material having a basis weight of
vEE §EVEDGAE pEEPAr 48 RAnPFRABOSEAENN@RANRr5%sbY weight on a
Eﬁagple 11 , ) . i

solid concentration basis relative to the weight of the pulp
and aluminum sulfate in a proportion of 4% by weight to prepare
- a raw material slurry. The raw material slurry was formed
into a sheet of a basis weight of 42 g/m* using a Fourdrinier
paper machine.

Hydrophobized starch produced by reacting starch with
organic acid anhydride is mixed with a polyamide-
epichlorohydrin resin as a crosslinking agent in a proportion
of 10% by weight on a solid concentration basis relative to
the weight of the hydrophobized starch to prepare a coating'
solution. The cpating solution was manually applied to both
sides of the paper substrate prepared above so that the totai
 amount of coating layers on both sides by this coating solution
was 3.0 g/m* to prépare an oil-resistant sheet material having
a basis weight of 45 g/m?..

[0059] |

[Example 6]
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except that fatty acid (containing stearic acid as a
mai n- component, nelting point 71.5 to 72' C

cationi zed by a polyan ne agent and epoxi di zed was
used instead of the fatty acid (containing brassidic
acid as a main conponent). 10068] [Exanple 15] 50% by
wei ght of hardwood bl eached kraft pul p produced from
an azﬁgn mat erial and 50% by wei ght of softwood

bl eadHrPikgsishant seeetyseberialdvaving @ d9siseuedaht
tg gﬁbggu n degree f.250 M in Canadi an Standard
- Preenedd wefi RTEBALPE 1hi TR (NG SR ASpdPe EXarBhe S
' uLp.slurry. .To. the raw rial.pulp slurry,
ERLEb Snd ik bt 4y eoetole by Pt itding
.\t rgani ¢ .acid anhydride jn a proporfion of
B BRERL Y A PO e B0 PuBEB kR E n et g BRIPE 55 €0 sde)
8PS VEed Dyt B IR N LihddS B#E@lg%lffﬁ& %p%%tiqlized was
sizing agent in & proportion of 0.5%by werght on-a
- sddéd to0NEE MdaAlingsoPasién 4] Ald 6hd o Adie el IR Wlight
the pulp, an epichlorohydrin- based crosslinking agen
based pmo it iveighit Qf5UnkY svrlighbs eheacs@tifly solution.
“concentration basis relative to the weight of the
0§01 and al um num sul fate in a proportion of 4% by
weight to prepare a raw material slurry. The raw
ifatasmmla Wl urry was formed into a sheet of a basis
wei ght of 45 g/n2 using a Fourdrinier paper machine
to prefaFeaiinlgi polutignanbtafped inpExarple §006®Yting
%éiﬁggﬂ e é@% An oil -resistant sheet materjal having a
SR dntas flanip ik #oRdd efr Epdreth isidas ofakie paper
r_.as,.,i.n.Ex le 11 except that fatty acid :
SRR, RBTFAF Ao APETRIS, SyiP rEngh i dfical amount of
J@Hﬂ@gf%&r:s 24Dkl 885380 bYs %DﬁAZYar%‘QIeEhgzra S gdcoating
solution (coating solution B) containing only unmodified
polyvinyl alcohol having a saponification degree of 93 to
95% and a polymérization degree of 2000 was applied onto the
above-described coating layers so that the total amount of
coating layers of this coating solution on both Sides was
1.5 g/m® to prepare an oil-resistant sheet material of 45 g/m’. .
[0061]
[Example 8]
An oilfresistant sheet material.having a basis weight
of 45 g/m® was prepared in the same.manner as in Example 7
except that polyamide-epichlorohydrin resin was added as a
_crosslinking agent to the coating solution B in a proportion
. 0of 10% by weight on a solid concentration basis relative to

the weight of the polyvinyl élcohol.-

[0062]
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- chem cal and epoxi di zed was used instead of the fatty
acid (containing brassidic acid as a nain conponent).
- [0070] [ Conparative Exanple 1] A coating solution
cont ai ni ng only hydrophobi zed starch produced by
reacting starch with organi c acid anhydri de was
applied to both sides of the paper substrate prepared
tn Exanple. 1 so that the total anmpunt of coating
BXarRlet9d his coating solution on both sides was 3.0

s L B
LTI A BB 0 #4022 Bl
P, e ARt SUDPLAL S PLEPAEL P BT g

' U . j . 0 gl t a0
8oL 30t R R Sl TR 63 1o o)

i cn e bty QfpdisyaiMe -basdd/ Shemli AR A LLYE 1 X 23BR! Bas
31 An oil-resistant sheet material having a basis
adightto afheéb eagltihigras 1ptapar 8d innat PeopeAEioRNGLN 285 by
in Exanple | except that the coating solution was
wpightednsa sdidid checentoatiamharniotetadivagd anersebyht
both sides was 25 g/M2. [0073] - [ Conparative Exanple
of] the gralyegivh ajicobiedet material having a basis
wei ght of 45 g/ M2 was prepared by |am nating a
hylene f il mhaving a thickness of 4 pmon one
ég%ﬁfé‘i % paper substrate prepared in Exanple 1.
An oil-resistant sheet material having a basis weight
“of 45 g/m? was prepared in the same manner as in Example 9
-except that the coating solution B was applied to the paper
substrate and then the coating solution Awas applied thereto.
[0064]
[Example 11]
An oil-resistant sheet material having a._basis weight
of 45 g/m® was prepared in the same manner as in Example 6
'_except that fatty acid (containing brassidic acid as a main
component, melting point 61.5°C) was used instead of the fatty
acid sizing agent cationized by a polyamine-based chemical
and epoxidized.
[0065]
[Example 12]
An oil-resistant sheet material having a ba_s'is welght

of 45 glm2 was prepared in the s-ame manner as in Example 11

except that fatty '_acid (containing brassidic acid as a main
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[00741 [Conparative Exanple 51 An oil-resistant sheet
mat eri al having a basis weight of 45 g/ M2 Was
prepared in the sane manner as in Exanple | except

t hat oxidized starch was used instead of the

hydr ophobi zed starch. [00751 (Conparative Exanple 61
An oil-resistant sheet material having a basis weight
of 45 g/nQ was prepared in the sane manner as in

RN Y) C@(@aﬁlaqﬁatbxstaawmgﬁﬁwéﬁ@eﬂwh@g@@al and
i nstead of the dro%hoblzed starch. [0
Twpfilr%ﬂ#v@ ToRA 6 LPecFat kit aekBef containing

havi a baS|s we f. 45 g/ nm2 was
%sajr |a|’93tilgisseﬁré“aﬂé’n &m%é’é“?“%)Exanpl e 1 except
é farboxyl nodi fi ed pol yvinyl al cohol having a
aponil fication degree of 93 to 95% and a
fd zagy on degree of 2000 was used instead of the
ydrophobi Zed starch. [0077] Table |I shows eval uation
resulahs o@f - EéQP@E&h@SsﬂEeErﬁ%té%lalf%%bihﬁnﬁ §Q§f§ weight
materials obtained in the above Exanpl es
- &30 R igh’ Wea S E 5ad Gid RS IssN &8 nnER é&um Example 1
-perneability, hot water resistance and breakage of
epa:lﬂgﬂgd:hahewmhaabh&éda@;ttaﬁ:ﬁhngrbdubha bol bovkagy
nmet hods. Hot water resistance nay not be required in
coptactdmy starchrelitl i lagquesivst anfushent of amdganosilane
therefore was evaluated as reference. Thus, an
1% theeRreseree sHealkadit alpainate wag sdssdabhesteadedE the
oi | resistance, noisture perneability and breakage

hgf]drﬁgmgd.gegr%% paeduced by re@gg'slng starchwith organic

acid anhydride.

- [0067]

[Example 14]

An oil-resistant sheet material having a basis weight
of 45 g/m’ was prepared in the same manner as in Example 11
except that fatty acid (containing stearic acid as a main
component, melting point 71.5 to 72°C) cationized by a
polyamine' agent and epoxidized was used instead of the fatty
acid (containing brassidic acid as a maiﬁ component).
[0C68]

[Examﬁle 15]

50% by weight of hérdwood bleached kraft pulp produced
from an'aspen material and 50% by weight of softwood bleached
kraft pulp were used as wood pulp and beaten to a beating
degree of 250 ml in Canadian Standard;Freenessrwith a double
disk refiner to prepare a raw material pulp slurry.r To the

raw material pulp_slﬁrry were added hydrophobized starch
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[0078] <Evaluation test of oil resistance> The oi
~resistance was evaluated by dropping 0.5 nl of castor
oil on an oil-resistant sheet material, applying a
| oad of 5 g/cnR to the castor oil dropped surface (a
nmetal plate was used for application of |oad) ,
observing the reverse side of the castor oil dropped
surface_and nmeasuring the time -until the drop

RERIYFEQINY Foarddrdd Starehev gy angansiay ecldrﬁeﬁﬂﬁm% AR
nmeasur e was set to 24 hours, and the

PERRRL dﬁnongg bpeFedettoPr ot 1Saidd ﬁenfsev*éreélerldéaﬂs |
observed fter pre g%term

%“%%aiheat Hle R A farix 8091 Siring agent

are ?’ éLéDnaB.% 685%]:194' %t ?(5l SuBsf‘ ? (I!?:?a 1‘1:(]?%1:1011

| waeglrgeerewele& tfcaéhe &dé}ﬂoppgﬁl%eéﬂfﬁ o1y e@cgrrligé/@{f&m-

de of the castor oil ace
_ thQinS o s&n QR G a@engeiﬁeétﬂrg{b&ftlwtc)‘froobb by weight

observed on the reverse.side the castor oil

alr appeiis wonven HieftieenNbadis aedbh tioy $o0fhe wHiIQYBR H8.the
Per neati on of castor oil is observed on the reverse

milge apd shemdasinosudfatdrippepropoiradenbefweerby Weight
12 hours of dropping. X Perneation of castor oil is
shpeepedeon rae matverial sideryof The rastmaterial slurry
dropped surf ace within 6 hours of dropping. -[0080]
was, ferEerohntess ehe%.efm@qﬁm@@@rgmtt £ $5 o/mf usfing
‘i%§I|I€9 M@ter was in a beaker and a_bag- shaped

| HLEnPaPPE %Fome@erﬁeﬁepe&rrﬁﬁé%amcﬁmet
mgagr&g%ﬁ of the beaker. The beaker_mas left for I hour
" [0069]
[Example 16]
An oil-resistant sheet material having e basis weight
of 45 t_:;/m2 was prepared iri'the same manner as in Example 11
except that fatty aoid (containing lauric acid as a main
component, meltingpoint 44°C) cationizedbyapolyamine-based
chemical and epoxidized was used instead of the 'fatty. acid
(containing brassidic acid as a main component).
[0070] |
[Comparative Example 1].
A coating solution containing only hydrophobiz'ed starch
produced by reacting si:arch with organic acid anhydride was
.appliedtobothsides of the paper substrate prepared in Example
1l so that the total amounf of coating layers of this coating
'solut_ion on both sides was 3.0 g/m® to prepare an oil-resistant

sheet material liaving a basis weight of 45 g/m®.
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..condensation to the inside of the bag was visually
observed. The evaluation criteria of dew condensation
were as follows. "A" and higher marks are ranked as a
"pass". No dew condensation was found inside the bag
after leaving 1 hour. O: Little dew condensation was
found inside the bag after leaving 1 hour. A : Dew
condensati on was found all over the inside of the bag
B99%t11 eaving 1 hour, but no droplet was forned. X ;
Eﬁm;condensation was found inside the bag after

R AL VR EF MNP dfbpl ets were formed. [0081]
<Eval ti t est. of . hot t , [ > The .hot Y
et ot PRePdpir el SAdh atatnd g, ORIk G AL pghthed
il j stant . t i_al
5 (9 Sorbloabin of S8 R PR WTneliBslthe paper

' ek {041 f t er

e e MR T 1Y, haf (8 e lBlP bbbt or
SYRRHAIRL % BRATHIS @VARANG 581 utied BHCHoRRIAE db8%yas
the test result, a total extract anmount of 2 ng/25

TP o'm’l €6 SpIepaty alil)tiad s i ¥ andnéh etOhalteeXhll a8hving
amount of nore than this value was eval uated as X".

4 0e8a]s weBwituatfl ars tggat’.of breakage of package> A bag
of. an oil-resistant sheet material having a size of 8
[dA%2114 cm and provided with an open part for putting
a sponge on one end was prepared. A sponge having a
IGompagiatiye: Bxemplem3d 4 cminpregnated with 20 n  of
water was_put _in the bag. The open _part of the ba

. . .  bag .
was FBI BEY TRPLETERY SRRAT &R TATGHe PATHNGaR PBFHE WRight
G S e Bt pae mahnd? 85T BHhpre 1

except that the coating solution was applied so that the total

amount of coating layers on both sides was 25 g/m>.
[0073]
[Comparative Example 4]
| An oii—resistant sheet material having a basis Weight
'of45g/mzwaspreparedbylaminatingapolyethylenefilmhaving
a thickness of 4 pm on one side of t.he paper substrate prepared
in Example 1.
N [0074]
" [Comparative Example 5]
An oil-resistant sheet material having a basis weight
of 45 g/m® was prepared in the same manner as in Example 1
except.that oxidized starch was used_instead ef the

hydrophobized starch.

- [0075]

[Comparative Example 6]
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heated for 5 mnutes, and whether the bag was broken
‘or not was observed. The evaluation criteria are as
follows. 0: Bag was not broken and scotch tape was
not peeled off. X Bag was-broken or scotch tape was

peel ed of f.
basi st hi cknessdensi t yoi | noi st ur ehot br eakage

wei ght (mm) (g/ nB) r esi st - per ne- wat er of bag _
(g/ rPParddabrri-efansi sheehieataxiall A5vimg0a1Das89A09ight

.. 245, 80.0740.62(c)000 Ex. 3 Ex. 4 Ex. 5 Ex. 6 Ex.
GE% BC BTExWag pRerareddn fthepsamg mppneragyin jgxample 1
éé%é%% éﬁ%élggaréﬁgpﬁgggﬂgte %és %sg%nhnstead of the'
hydrophobized starch.
[0076]
[Comparative Example 7]

An oil-resistant sheet material having a basis weight
of 45 g/m? was prepared in thé same manner as in Example 1
‘except that carboxyl modified polyvinyl alcohol having a
saponification degree of 93 to 95% and a polymerization degree
of 2000 was used instead of the hydrophobized starch.
[0077]

| Table 1 shows evaluation results of properties of the
oil-resistant sheet materials obtained in the above Examples
and Comparative Examples. O0il resistance, moisture
permeability, hof water resiétance and breakage of package
- were evaluated accoxding to_the foilowing methods.

Hot water resistance may not be required in some
'applications of oil-resistant sheets and therefore was
evaluated as reference. Thus, an oil-resistant sheet
material.with.écceptable_levels of oil resistance,'mdisture
permeabilityandbreakage6fpackageareevaluatédasa“pass";
[0078]
<Evaluation test of oil resistance)

The o0il resistance was evaluated.by.dropping 0.5 ml of
- castor oil on an oil-resistant sheet material, applying a
load of 5 g/cm® to the castor oil dropped surface (a metal

‘platewasusedforapplicationofJpad)LobserVingthereverse




Ex. 3 Com Ex. 4 Com Ex. 5 Com Ex. 6 Com Ex. 7
44.4 44.7 45.3 45.2 45.5 45.1 45.5 45.3 45.2 45.1 45.1
45.0 45.3 45.1 45.2 45.0 67.1 45.8 45.3 45.2 45.1

side of the castor oil dropped surface and measuring the time
‘until the dropped castor oil permeated to the reverse side.
The maximum measurement time was set to 24 hours and t.he
permeation of dropped castor oil to the reverse side was
-{risually observedafter apre-determined time of the treatment.
The evaluation criteria of permeation of castor oil are as
Follows. "A" and higher marks are ranked as a “pass”.
[0079]
O: Substantially no .permeation of castor oil is observed on
the reverse side of the castor oil dropped surface after 24
hours of dropping._
O: Permeation of castor oil is observed on the reverse side
of the castor oil dropped surface between 12 to 24 hours of
dropping. |
A: Permeation of castor oil is observed on the reverée side
- of the castor oil dropped surface befween 6 .to 12 hours of
:dropping.
X: Permeation of castor oil is observed on the reverse side
‘of the castor oil dropped surface within 6 hours of dropping.
[0080] | |
{Evaluation test of moisture permeability>

100ml of boilingwaterwas ﬁut in a beaker and a bag-shaped
. sample of an 0il-resistant sheet material was put over thek
top of the beaker. The beaker was left for 1 hour and 'dew_
condensation to the inside of the bag was vis‘ually observed.

The evaluation criteria of dew condensation were as follows.

- */A" and higher marks are ranked as a “pass”.
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0.076 0.076 0.070 0.068 0. 070 0.067 0.069 0.071 O. 071
0.073 0.070 0.072 0.072 0.075 0.075 0.073 0.108 0.075
0.072 0.070 0.070 0.58 0.59 0.65 0.66 0.65 0.67 0.66

0.63 0.64

©: No dew condensation was found inside the bag after leaving
1 hour.

O: Little dew condensation was found inside the bag after
leaving 1 hour.

A: Dew condensation was found all over the inside of the bag
after leaving 1 hour, but no droplet was formed.

X : Dew condensation was found inside the bag after leaving
1 hour and droplets were _formed.

[c081]

<Evaluation test of hot water resistance)

The hot water resistance was evaluated by a method in
which a sample of an oil-resistant sheet material was cut
| into a square piece having each side of 5 c¢m and extraction
was performed in 100 rﬁl of hot water for 10 minutes, and then
the extract solution was evaporated to measure evaporation
reéidue. Regarding the test result, a Itotal extract amount
of 2 mg/25 cm® or less was evaluated as f‘O" and a total extract
amount of more than this value was evaluated as "X”,
[0082]
<BEvaluation test of brea]_cage of package>

A.bag of an oil-resistant sheet material having a size.
‘of 8 cm x 14 crﬁ and provided with an 0pen part for putting
é sponge on cne e_na was prepared. A sponge having a size of
5 cm x 7 cm x 4 cm impregnated with 20 ml of water was put
- in the bag_. The open part of the bag was folded twice and
sealed at one central point with scotch tape. The bag was

. then put in an electroniq oven of an output of 800W to be




O. 62 0.64 0.63 0.63 0.60 0.60 0.62 0.62 0.61 0.63 0.65
0.6 000000AX XAXX00AO0O00O0

| heated for 5 minutes, and whether the bag was broken or not
was observed. The evaluation criteria are as follows.
O: Bag was not broken and scotch tape was not peeled off.

X : Bag was broken or scotch tape was peeled ofEf.
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[0083]
[Table 1]

basis [thickness|density| oil |moisture| hot breakage

weight (mm) (g/m®) |resist-| perme- | water | of bag

(g/m?) ance |ability |[resist-

ance

Ex. 1 | 45.2 0.071 0.63 O A O O
Ex. 2 45.8 0.074 0.62 @) O O O
Ex. 3 | 44.4 0.076 0.58 ® O O O
Ex. 4 | 44.7 0.076 0.59 O ) O . O
Ex. 5 | 45.3 0.070 0.65 O A O O
Ex. 6 45.2 0.068 0.66 @) O O O
Ex. 7 45.5 0.070 0.65 O. @) X O
Ex. 8 45.1 0.067 0.67 O O O O
Ex. 9 45.5 0.069 0.66 © @) O O
Ex. 10| 45.3 0.071 [ 0.63 | © O O O
Ex. 11| 45.2 0.071 0.64 O O O O
Ex. 12| 45.1 0.073 0.62 O O O O
Ex. 13| 45.1 | 0.070 0.64 O A O O
Ex. 14| 45.0 0.072 0.63 O O O N
Ex. 15| 45.3 0.072 0.63 | A ® O O
Ex. 16| 45.1 | 0.075 0.60 (@ O O O
Com. 45.2 0.075 0.60 X A X O
Ex. 1
Com, 45.0 0.073 0.62 X © O O
|Ex. 2 ' -
Com. 67.1 0.108 0.62 AN X X X
Ex. 3 '
Com. 45.8 | 0.075 | 0.61 © X O X
Ex. 4
[com. 45.3 0.072 0.63 X A O O
Ex. 5
- Com. 45.2 0.070. 0.65 X A O O
Ex. 6 ' :
Com. 45.1 { 0.070 | 0.64 A X O X
Ex. 7
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0 00x X0 x Industrial Applicability .[0084]
According to the present invention, an oil-resistant
sheet material having |low resistance to air
perneability, harmess to hunans and excellent in oil
resi stance and productivity can be obtained. The
oil -resistant sheet material of the present.invention
is particularly i for use_as.a _packagi ng
mat eri al for foogﬂg%%tma:?ﬁ%népgg?‘ﬁ?gll%}:f.. CLAI VB 1.
Poogih-resistant sheet material characterized in that
at | east one coating |layer containing a hydrophobi zed
st ar vcoith iy HPIS B g heibar 2 a
one side of If% he. Zﬁi?’? aet% %nf%nggﬁeg%éﬁf méiﬁ gﬁl% %%ng%nt
ghegt @atdnidl hdvis U etk aRRECthahienBbRRLER 06y,
inthat .the coating |layer as defined in clTaiml
harmbess coat dun@nkatdnd @ecel B OLnPRiVViFd i L0 ana
3. An oil-resistant sheet material characterized in
preductivittpscanrwhbec ostbtainddy er Fheorirl - dth@t sheet
coating layer as defined in claiml1l or 2 and a :
HLRY I%&h@cm%\‘?w rgvyssitAdamyils paatdohbbrag suledbile
J,gszorrponent are formed on at |east one side f a

WostFars. 24p2dkaging masiestiad fopedpofncentaining edible
‘ o%_rh_a_r acteri.zed in that ‘ '
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at- | east two coating |ayers conprising the coating
| ayer as -defined in claiml1l or 2 and a coating |ayer
containing fatty acid as a main conmponent are forned
on at | east one side of a substrate. 5. An
oi |l -resistant. sheet material characterized in that at
I'east two coating layers conprising the coating |ayer
ésat@efined in claiml or 2 disposed nearer to the
substrate and a coating |layer containing fatty acid as
a mai n conponent disposed farther fromthe substrate
are formed on at |east one side of the substrate. 6.
The aid oiesirebaBtasheshe8BRLE S AC A ehrQ 73 18NEhat
of claimse 1 to 5 wherein the substrate contains a
anty deaishtotn & @hatihgr Tdyéh cdbrfARahly 8 hydrobHobi1k2¥ B¥arch
wei ght based on the total weight of the substrate. 7.
i @i lenossildnimiings hgehtmhs efbahed hat ant akiazedohs thaé of
- a hydrophobi zed starch, a crosslinking agent and fatty
the Gubgtrate dman yaeiudd ofo Oa 5sdbs0abgm?s. The
0i |l -resi stant sheet material according to any one - of
claims 1 to 7, wherein the crosslinking agent is an
pchIoro ydri pn- based crosslinkin 9. The
1 - BsLLRESLHERR® i sat Aetasio R AIIPRgEaG t ARy Z6fein cFhat

S fatty acid

8, _wh
tﬁteztﬁ%tfn%ﬁ er i aSkinsAiig SlplpdtichRet coptaing Fatty
2 to 9, wh th ‘
fatty ggggtgga§%&9g§ %EESh%InB plcglorohygtsknbasgd

chem cal .

3. An oil-resistant sheet material characterized in that

at least two coating layers comprising the coating layer as

definedinclaimlor 2 and a coating layer containing polyvinyl
alcohol as a main component are formed on at least one side

of a substrate.

4. An oil-resistant sheet material characterized in that
at least two coating layers comprising the coating layer as
defined in claim 1 or 2 and a coating layer co'ntaining fatty
- acid as a main compotuent are formed on at least one side of

- a substrate.

5. An oil-resistant sheet material characterized in that
at least two coating layers comprising the coating layer as
' tiefi'ned in claim 1 or 2 disposed nearer to the substrate and

a coating _j.ayer containing fatty acid as a main component
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disposed farther from the substrate are formed on at least

one side of the substrate.

6. The oil-resistant sheet material according to any one
ofclaimsltoS,whereinthesubstratecontainsahydrophobized
starch in a proportion of 1 to 15% by weight based on the

total weight of the substrate.

7. An oil-resistant sheet material characterized in that
a hydrophobized starch, a crosslinking agent and fatty acid

are internally added to a substrate.

8. The oil-resistant sheet material according to any one
of claims 1 to 7, wherein the. crosslinking agent is an

epichlorohydrin-based crosslinking agent.

9. The oil-resistant sheet material according to any one
of claims 2 to 8, wherein the fatty acid is a fatty acid sizing

agent.

10. The oil-resistant sheet material according to any one
. of claims 2 to 9, wherein the fatty acid is modified by an

epichlorohydrin-based chemical.




