* METHODS FOR PREPARATI ON OF POLYESTER/ GLYOXALATED POLYVI NYL ALCOHOL

SEM - | NTERPENETRATI NG POLYMER NETWORK HOT- MELT ADHESI VE ~ TECHNI CAL FI ELD
The present invention relates to the preparation of a polyester/glyoxal ated
pol yvi nyl al cohol sem -interpenetrating pol yner networ Wﬁﬂmm\\\“ hesi ve
by the addition of polyvinyl alcohol (PVA)/glyoxal. BA :
Currently known pol yester based hot-nelt adhesives are all , ared by
further subjecting the products of transesterifi cailﬁénﬁf-ﬂ&%%d;ﬁ"eﬁers
with diols, or the products of esterification of dibasic acids with diols,
to a | ow presrH OIS FOR PREEBARATION-OF POLYESTER/GLYPDXAMATED 6255443

di scl oses a nethod for preparation of |ownelting copol yester hot-nelt
adhesi ves. QUOD¥VENWIDALGOHOL SEMCINTEREPENEAIRATING ROPYMERS f or
preparing a high-nelting copol yester hot-nelt adhesive. Mreover, Chinese
Application No. 2007100A¥2BW CGREEHOT-MELIADHNSIVEI copol yester hot-nelt
adhesi ve obt ai ned by nodi fying the copol yester with a netal | Mi C
acid and an ethylene/acrylic acid copol ymner. Al t hough, i mmmn‘lwmh““mmm
preparation of all these copol yester hot-nelt adhesives, non-lingal..

nol ecul IECHNECIAAL FIEEDch as i sophthalic acid, are addeQLoJmeﬁa;
fromhaving a |inear nolecular structure, so as to satisfy certain demands
of garment Hred ppésear invahtiohr relstes doe theo préyaraticl ofv & rydyestdriglyolatod
solidifying properties, when used in the processing of interlinings, they
wi | | capskvinyd cloatiol esdmishterdenb@atiig pobimhermmetiFogk dfoone]t tdlesoenberhé onal
hot-nelt adhesives are neither suitable for production-line applications
wher e f additian o€ polywiriys atoetjol (PA)/gipoxatan be used to produce filns or
doubl e- si ded adhesi ve nets. In contrast, the present invention provides
a nethod for the preparation of a polyester/glyoxal ated pol yvinyl al cohol
sem -interpenetrating polyner network hot-nelt adhesive, which has

i nconpaBACKGRIOUNRBges i n performance over those produced by ot her

pol ynmeri zation techniques. This hot-nelt adhesive is characterized in

mai nt ai ni ngCarrgilyeknovan pobysster based oteraelt rdhesayespare dlicpriepared dndfurthsns,

whil e having the capability of formng, at a relatively |ow tenperature, an
i nt er nabubjactirgp dre tpreducisy ofi cramserenificaionnof | dibastu estery veth wiolat er ithe
thernmo-plasticity and inpart it inproved wash and sol vent resistance. In
par t i culperductsonglar esderificatine  cdnwdibasionasidsonvily odiwls, nlked aprlowptessure he
hot-nmelt adhesive in accordance with the invention has both a | ower nelting
poi nt andlysondapsatiors rKert examplat iLbh. Pateat Nhi 25 ¥rddbdisdlosas & gngfbodstor with
hi gh performance in wi despread applications, such as garnent production

| i nes, oepaprioneel vometang fopdlyssser rismelt |agdbesdyesa §Hidngse & updication Ag-

| ong-ter rlr\lé hi 8h-_t enperature applications. SUMWARY OF THE | NVENTI ON It

i s an o&NedBAlE8vPrevidesyp dyeeass iRy PrenaESt B highhinelinga coralyesters pt-mels
preparation_ of a polyester/glyoxal ated pol yvinyl al cohol, .

sem - i nedhgsivfe M erePyy: EBlWﬁ%ApﬁhﬁwﬂnkNﬁo%Qd/?épQ Fdeks fessribpman iBproyed t o
overcone the drawback of inability to reconcile the conflicting

char act éPPayee hat-maelt pdbesrgphiaingd Y medihiing e copRivgates W’g‘t ameta gefton rate
associated with conyentional hot-nel{ adhesives, and hence neets the
require ﬁ‘P@“b@Cl‘ﬁéF i gthyfme(achyli 1 COPOIYRFe met hod for the preparation of

a pol yester/ gl yoxal ated pol yvinyl alcohol sem -interpenetratin ol yrer
network hot& q)‘{ghadﬂ’esthf?/eplieﬁar&%%raér?gg tlﬂFSteh CPH%lyeﬁFrej'\é’ﬁfnﬁh\P@%Fgﬁ?g
i ncl udes the steps of: ) . ) . .

non-linear molecular materials, such as isophthalic acid, are added to impede them

from having a linear molecular structure, so as to satisfy certain demands of garment

and other industries, due to their slow crystallizing and solidifying properties, when
used in the processing of interlinings, they will cause a so-called “stick-back” problem.

Therefore, the conventional hot-melt adhesives are neither suitable for production-line



1) addi ng dinmethyl terephthal ate, another dibasic ester, 1,4-butanediol,

ot her diols and an organotin catalyst in a reactor to conduct a
transesterification reaction in a nitrogen atnosphere at a reaction
tenperature of 140-180C with a vapor tenperature maintained at 65-90C and
termnating the transesterification reaction when an anount of distillation
of a nonohydric al cohol byproduct reaches greater than 95% of a theoretical
anount ; 2) after the tenperature is maintained for a period of tineg,
addi ng in a phosphite-based stabilizer and a pol ycondensati on catal yst and
i ncr easapyglidations eviped dastreihesion GO-r2qwiced, mororaubd wsed 0d \produbenfhnhs on
reaction under a reduced pressure for 0.5-1.5 hours to produce particles of
a copol doutsle-sided ddhesizé neggsand pul veri zing the particles of the copolyner to
produce a powder of the copolyner; and 3) uniformy blending a m xture
of pol yvi nyin edrmiesylthglpreseat imwenitiohhgropaesier nafthdd dorc theopseperatipn oafuged i n
step 2) at anbient tenperature to produce the polyester/glyoxal at ed
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wher ei n: t he another dibasic ester is selected fromdioctyl phthalate,
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di met hyl pht hal at €; the nolar ratio of dinmethyl terephthalate to the
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selected fromthe group consisting of ethylene glycol, 1,6-hexanediol,
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mol ar ratio of 1,4-butanediol to the other diols is 1: 0.1-0.35; the nolar
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the total ester groups refer to ester functional groups in dinethyl
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refer to hydroxyl functional groups in 1,4-butanediol and the other diols;
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gl yoxal, and the m xture of polyvinyl alcohol/glyoxal accounts for
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The organotin catalyst nay be butylstangic acid in an anmpunt accounting for
0. 02A- 0 bot{a Wm@ﬁvg pPingpRd A INghicr envsimlizationrate, whirhtenablssittedsdsadat i on
catal yst nmay be tetrabutyl titanate in an anount accounting for Q.02% 0. 04%
by wei ghtithoRighinestorpange epidesaread epplicationseSush RS pSAMENLBOSHCRIBHENES: zer may
be triphenyl phosphite in ap ampunt accounting for 0.01% 0.09% by wei ght of
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addi ng bhﬁxnixture of PVA/glyoxal in the prepolynerized copol yester, and
the restHE-KHISEAUSFAPPLISHHIS] ve product is characterized in that: when is
baked at a suitable tenperature, the PVA will react with the glyoxal to
forman acetal conpound and generates a network interpenetrating to a
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distil off The reactor was then maintained at the tenperature until the
transesterffication reaction conpleteq with the anmount of nethanol
distillate exceeding 95% of the theorétical ampbunt. The tenperature was

mai ntai ned for a period of 0.5 hour and then the reactor was heated to a
tenperature of 220C, at which 0.029 g of triphenyl phosphite and 0.058 g of
tetrabutyl titanate were further added in to trigger the pol ycondensation
reaction. Afterward, the pol ycondensation reaction was conti nued for 30

m nutes concurrently with the reactor being gradually vacuum zed to 100 Pa
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"Exanpl e Dinmethyl Terephthalate (nol) 2 2 2 2 2 2 Dioctyl Phthalate (nol)
0.4 +1,6-Di butyl Adipate (mol) 0.45 1, 10- Di butyl Sebacate (nol)
0.6 _

present invention includes the steps of:

1) adding dimethyl terephthalate, another dibasic ester, 1,4-butanediol, other diols
and an organotin catalyst in a reactor to conduct a transesterification reaction in a
nitrogen atmosphere at a reaction temperature of 140~180°C with a vapor temperature |
maintained at 65~90°C and terminating the transesterification reaction when an
amount of distillation of a monohydric alcohol byproduct reaches greater than 95% of
a theoretical amount;

2) after the temperature is maintained for a period of time, adding in a
phosphite-based stabilizer and a polycondensation catalyst and increaéing the
temperature to 160~240°C to conduct a polycondensation reaction under a reduced
pressure for 0.5~1.5 hours to produce particles of a copolymer, and freezing and
pulverizing the particles of the copolymer to produce a powder of the copolymer; and

3) uniformly blending a mixture of polyvinyl alcohol/glyoxal with the powder of
the copolymer produced in step 2) at ambient temperature to produce the
polyester/glyoxalated polyvinyl alcohol semi-interpenetrating polymer network
hot-melt adhesive, wherein:

the another dibasic ester is selected from dioctyl phthalate, 1,6-dibutyl adipate,
1,10-dibutyl sebacate. 1,6-dimethyl adipate or dimethyl phthalate;

the molar ratio of dimethyl terephthalate to the another dibasic ester is 1 :
0.2~0.35;

the other diols are one or more selected from the group consisting of ethylene
glycol, 1,6-hexanediol, 2,2.4-trimethyl-1.3-pentanediol, neopentyl glycol and
1,3-propanediol;

the molar ratio of 1,4-butanediol to the other diolsis 1 : 0.1~0.35;

the molar ratio of total ester groups to total hydroxyl groups is 1 : 1.1~1.8;



"0.6'1, 6-Di net hyl Adi pate (nol) 0.7 D net hyl Phthal ate (nol) 0.5
1,4-Butanediol (mol) 2.1 3.2 2.7 2.9 3.6 2.7 Ethylene @ycol (nol) 0.30
0.24 0.45 0.24 1, 6-hexanediol (nol)

the total ester groups refer to ester functional groups in dimethyl terephthalate and
the another dibasic ester;

the total hydroxyl groups refer to hydroxyl functional groups in 1,4-butanediol
and the other diols;

the mixture of polyvinyl alcohol/glyoxal comprises 13%~37.5% by weight of
glyoxal, and the mixture of polyvinyl alcohol/glyoxal accounts for 0.2%~0.5% by
weight of the powder of the copolymer produced in step 2).

The organotin catalyst may be butylstanoic acid in an amount accounting for
0.02%~0.04% by weight of dimethyl terephthalate, and the polycondensation catalyst
may be tetrabutyl titanate in an amount accounting for 0.02%~0.04% by weight of
dimethyl terephthalate.

The phosphite-based stabilizer may be triphenyl phosphite in an amount
accounting for 0.01%~0.09% by weight of dimethyl terephthalate.

The novelty of the present invention lies in adding the mixture of PVA/glyoxal in
the prepolymerized copolyester, and the resulting hot-melt adhesive product is
characterized in that: when is baked at a suitable temperature, the PVA will react with
the glyoxal to form an acetal compound and generates a network interpenetrating to a.
certain extent with the copolyester, and in this way obtaining a polyester/glyoxalated
polyvinyl alcohol semi-interpenetrating network hot-melt adhesive. The produced
polyester/glyoxalated polyvinyl alcohol semi-interpenetrating polymer network
hot-melt adhesive has many advantages, such as a low melting point, fast
crystallization, high heat resistance and good tolerance to dry, wet and alkaline
conditions. Moreover, the hot-melt adhesive can be easily prepared and is suited for
the use in the production of adhesive films and nets and in long-term, high-temperature

applications.



Neopentyl d ycol

‘0.5 0.5 2,2,4-trinmethyl-1, 3-pentane diol (nol) 0.6
0.4 Butylstanoic Acid

(nol) 0.3 0.45 0.3 1,3-Propanedio (mol) 0.24
(g) 0.078 0.098 0.078 0.0155 0.078 0.078

DETAILED DESCRIPTION

The invention is explained in greater detail below on the basis of some examples
which are illustrative and not limitative of the invention.

EXAMPLE 1-

In a four-neck flask, serving as a reactor, provided with a thermometer, a
mechanical stirrer and a reflux condenser, 291 g of dimethyl! terephthalate, 87.1 g of
1,6-dimethyl adipate, 225 g of 1,4-butanediol, 33.1 g of 1,6-hexanediol, 29.2 g of
2,2,4-trimethyl-1,3-pentanediol and 0.058g of butylstanoic acid were added, followed
by the introduction of nitrogen gas, and were then stirred and heated, with
condensation water being circulated simultaneously, to a temperature of about 160°C
at which methanol began to distil off. The reactor was then .maintained at the
temperature until the transesterification reaction completed with the amount of
methanol distillate exceeding 95% of the theoretical amount. The temperature was
maintained for a period of 0.5 hour and then the reactor was heated to a temperature of
220°C, at which 0.029 g of triphenyl phosphite and 0.058 g of tetrabutyl titanate were
further added in to trigger the polycondensation reaction. Afterward, the
polycondensation reaction was continued for 30 minutes concurrently with the reactor
being gradually vacuumized to 100 Pa and heated from 220°C to 235°C. With the
completion of this polycondensation reaction, the system was devacuumized in the
nitrogen atmosphere to generate particles of a copolymer which are thereafier frozen
and pulverized to produce a powder of a copolyester. In this copolyester power, a
polyvinyl alcohol/glyoxal mixture, containing 13% by weight of glyoxal and
accounting for 0.2% by weight of the powder, was subsequently added in and blended

homogeneously therewith at ambient temperature to produce a hot-melt adhesive. The



“Tri phenyl Phosphite (g) 0.12 0.122 0.349 0.14 0.039 0.349 Tetrabutyl
Titanate (g) 0.078 0.078 0.101 0.101 0.155 0.101 Duration of Tenperature
mai nt ai ned after conpletion of transesterification reaction (mn.) 30 40 45
50 60 45 Pol ycondensati on Reaction Tinme (mn.) 40 50 65 60 70 65

Pol ycondensati on Reaction Tenperature (C) 220 -240 220

hot-melt adhesive was measured, using GPC (gel permeation chromatography) and
DSC (differential scanning calorimetry) devices, to have an average molecular weight
of 15,260 g/mol and a melting point of 90~110°C, respectively. In addition, it also had:
a melt flow rate (MFR) of 120 g/10 min. at 160 °C, measured in accordance with the
P.R.C. national standard GB/T3682-2000; an open time of 15 seconds, measured in
accordance with the PR.C. chemical industry standard HG/T 3716-2003; an initial
peel strength of 26.08 N, measured in accordance with the PR.C. textile industry
standard FZ/T 01085-2009; a peel strength of 22.1 N after washing, measured in
accordance with the P.R.C. textile industry standard FZ/T 01084-2000; a peel strength
of 19.82 N after dry cleaning, measured in accordance with the P.R.C. textile industry
standard FZ/T 01083-2009; and peel strengths of 15.25 N and 16.69 N after immersion
in an acidic solution with a pH value of 2 and an alkaline solution with a pH value of

11, respectively, measured according to the same procedures as specified in FZ/T

01084-2000.

EXAMPLES 2~6
Hot-melt adhesives were produced using similar processes and conditions as
described in Example 1, and all process conditions and raw material arrangements and

characteristics of the adhesives are summarized in Table 1.

Table 1 - Process conditions and product characteristics of Examples 2~6 and

Comparison Example

Examples 2 3 4 5 6 Comparison
Example

Dimethyl Terephthalate 2 2 2 2 2 2

(mol)




--240 220 -240 220 -240 220 -240 220 -240 PVA/ dyoxal (23%*: Copol yester
0.3% 0.4% / PVA /dyoxal (31%*: Copolyester 0.2% 0.25% / PVA /d yoxal
(37.5% *: 0.5%/ Copol yest er

Dioctyl Phthalate (mol) 0.4

1,6-Dibutyl Adipate (mol) 0.45

1,10-Dibutyl Sebacate (mol) 0.6 0.6
1,6-Dimethyl Adipate (mol) 0.7

Dimethyl Phthalate (mol) 0.5
1,4-Butanediol (mol) 2.1 3.2 2.7 2.9 3.6 2.7
Ethylene Glycol (mol) 0.30 0.24 0.45 0.24
1,6-hexanediol (mol) 0.5 0.5

2,2 ,4-trimethyl-1,3-pentane 0.6

diol (mol)

Neopentyl Glycol (mol) 0.3 0.45 0.3
1,3-Propanedio (mol) 0.24 04
Butylstanoic Acid (g) 0.078 |0.098 |0.078 |[0.0155 |[0.078 |0.078
Triphenyl Phosphite (g) 0.12 0.122 |0.349 |0.14 0.039 |0.349
Tetrabutyl Titanate (g) 0.078 |0.078 |0.101 |0.101 0.155 |0.101
Duration of Temperature 30 40 45 50 60 45
maintained after completion

of transesterification

reaction (min.) _

Polycondensation Reaction | 40 50 65 60 70 65
Time (min.)

Polycondensation Reaction | 220 220 220 220 220 220
Temperature (°C) ~240 |~240 |~240 |~240 |~240 |-~240
PVA/Glyoxal (23%)*: 0.3% 0.4% /
Copolyester

PVA /Glyoxal (31%)*: 0.2% 0.25% /
Copolyester

PVA /Glyoxal (37.5%)*: 0.5% |/




~Average Mol ecul ar Weight (g/nol) 16200 21080 23090 25580 24890 22980
Melting Point (C) 98 -112 104 -116 102 -109 105 -115 104 -122 102 -109 MR
at 160 C (g/10 min.) 95.7 88.3 84.7 83.2 81.9 84.7 Open Tine (s)

Copolyester

Average Molecular Weight | 16200 | 21080 | 23090 | 25580 |24890 {22980
(g/mol)

Melting Point (°C) 98 104 102 105 104 102

~112 | ~116 |~109 |~115 [~122 |~109
MER at 160 °C (g/10 min.) |95.7 |[88.3 [84.7 [83.2 81.9 84.7

Open Time (s) 15 10 15 10 15 20

Initial Peel Strength (N/5 21.2 21.68 2384 |23.07 |2435 |23.84
cm)

Peel Strength after Washing | 19.08 | 19.13 |21.45 |[20.76 |20.94 |14.83
(N/5 cm)

Peel Strength after Dry 17.84 |18.02 |20.26 |17.99 19.84 | 15.92
Cleaning (N/5 cm)

Peel Strength after 13.78 | 1296 |[15.40 |14.90 15.87 11.90
Immersion in Acidic
Solution (N/5 cm)

Peel Strength after 13.64 |13.72 |15.68 |14.20 15.20 | 10.26
Immersion in Alkaline
Solution (N/5 cm)

* Bracketed percentages denote proportions of glyoxal in polyvinyl

alcohol/glyoxal mixtures.



15 10 15 10 15 20 Initial Peel Strength (N5 cm 21.2 21.68 23.84 23.07
24.35 23.84 Peel Strength after Washing (NN5 cm) 19.08 19. 13 21.45 20.76
20.94 14.83 Peel Strength after Dry Ceaning (N5 cn) 17.84 18.02 20. 26
17.99 19.84 15.92 Peel Strength after Imersion in Acidic Solution (N5 cm
13.78 12.96 15.40 14.90 15. 87

What is claimed is:

1. A method for preparation of a polyester/glyoxalated polyvinyl alcohol
semi-interpenetrating polymer network hot-melt adhesive, comprising the steps of:

1) adding dimethyl terephthalate, another dibasic ester, 1,4-butanediol, other
diols and an organotin catalyst in a reactor to conduct a transesterification reaction in a
nitrogen atmosphere at a reaction temperature of 140~180°C with a vapor temperature
maintained at 65~90°C and terminafing the transesterification reaction when an
amount of distillation of a monohydric alcohol byproduct reaches greater than 95% of
a theoretical amount;

2) after the reaction temperature is maintained for a period of time, adding in a
phosphite-based stabilizer and a polycondensation catalyst and increasing the
temperature to 160~240°C to conduct a polycondensation reaction under a reduced
pressure for 0.5~1.5 hours to produce particles of a copolymer, and freezing and
‘pulverizing the particles of the copolymer to produce a pbwder of the copolymer; and

3) uniformly blending a mixture of polyvinyl alcohol/glyoxal with the powder of
the copolymer- produced in step 2) at ambient temperature to produce the
polyester/glyoxalated polyvinyl alcohol semi-interpenetrating polymer network
hot-melt adhesive,

wherein the another dibasic ester is selected from dioctyl phthalate, 1,6-dibutyl
adipate, 1,10-dibutyl sebacate, 1,6-dimethyl adipate or dimethyl phthalate;

wherein a molar ratio of dimethyl terephthalate to the another dibasic ester is 1 :
0.2~0.35;

wherein the other diols are one or more selected from the group consisting of
ethylene glycol, 1,6-hexanediol, 2,2,4-trimethyl-1,3-pentanediol, neopentyl glycol and

1,3-propanediol;



*11. 90 Peel Strength after Imersion in Al kaline Solution (N5 cm 13.64
13.72 15.68 14.20 15.20 10.26 * Bracketed percentages denote
proportions of glyoxal in polyvinyl alcohol/glyoxal mxtures. Wat is
clainmed is: 1. A nethod for preparation of a polyester/glyoxal ated
pol yvi nyl al cohol sem -interpenetrating polynmer network hot-nelt adhesive,
conprising the steps of: 1) addi ng di nethyl terephthal ate, another

di basic ester, 1,4-butanediol, other diols and an organotin catalyst in a
reactor to conduct a transesterification reaction in a nitrogen atnosphere

at a react! QhJ&HRThabHficlr FAButidfioltd e dudRRSis ICTPEIApse Ml nt al ned

at 65-90C an ernmnating the’transesterification reaction whén an anmount
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mai ntai pgd;feor a period of time, adding, in a phosphite-based stabilizer
and a polycondensation catal yst and increasing the tenperature to 160-240C

to conduct 3,00 VEENARNSaktOBOGRCHIEN WSS RulRBHACHRURS A Emby1 0- - 1. 5

hours to produce particles of a‘copolyner, and freezing and pul verizing the

parti _cI ge?%%hglg@ ag_g@pé yﬁ@heg&bm@g@&g a povvder of the copol ymer; and
3) uniformy blending a m xture of polyvinyl alcohol/glyoxal with the

powder of t Ry, i ) fufbtiGHEPI stif NPebatanegiol O

pr oduce theh%%I&gglglltl%dr?lyi lfgggﬁfég%ﬂ %o%(gi&%a/l uaI cohogﬂ"eprri -interpenetrating
pol yner ;hetnedikedbsel t adhesi ve, wherein the another dibasic ester
is selected fromdioctyl phthalate, 1,6-dibutyl adipate, 1,10-di butyl
sebacate, 1. GhedbifethRymiddiddat HoBviflylMEEHNAl/ gl dhfprises 13%MB onb@ nol ar
ratio of dinmethyl terephthalate to the another dibasic ester is 1 :

0. 2- 0. 3Qjeight of gWdREEAGt he other diols are one or nore selected fromthe
group consisting of ethylene glycol, 1,6-hexanediol,

2, 2, 4- tri metvmyekeih, tBe RER@E ST %hyviﬂszpa@ah&lvglgbmdccms ¥o30permeRdbel ;
wherein a nolar ratio of 1,4-butanediol to the other diols is 1: 0.1-0.35;
wher ei nyaightlofithe v der off thiotspol@hérgirogiicedds step 1)t al  hydroxyl groups is 1 :
1.1-1.8, where the total ester groups refer to ester functional groups
in di methyl 2 emephéthad af elaundl, virainahd efgatiotiaStl®s iebutylstanoid fddtiet al
hydr oxyl groups refer to hydroxyl functional groups in 1,4-butanediol and

t he ot han d@h@ls;accountingh€ired 02vh@.00% thyr eveddht pofl gimeyy!l ekepbitedldtg] wndal

conprises 13% 37.5% by wei ght of glyoxal; and wherein the m xture of
pol yvi nydheddig ahe pbBlcyadalsatec oatalyst fsotetr@bdd Gitdmcbin aeiaghunpbcdduatipgwder of
t he copol yner produced in step 2). 2. The nethod of claim1l, wherein

t he or g@nad.020cai0aby B wessthoif Mimétapbictephdiatate.n an anount accounting for

0. 02% 0. 04% by wei ght of dinethyl terephthalate; and wherein the

pol ycondensat.iTie mathaldysf clagn tletwladreinythe tphoaplateebased sstabdhazuns teployht i ng

for 0.02% 0.04% by wei ght of dinethyl terephthal ate. 3. The met hod of

cl ai m 1phodphitei im tdre gphosphacopuhdsedfost AIlYe~De09% sby r wetghtyof plioehilt e in

an anmount accounting for 0.01% 0.09% by wei ght of dinmethyl terephthal ate.
terephthalate.
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