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(54) CHE PHAM NHUA POLYBUTYLEN TEREPHTALAT

(57) Sang ché dé cap dén ché pham nhya polybutylen terephtalat c6 tinh lwu dong duogc cai
thién hon (tinh Iuu dong ndng chay) trong khi van gitr cac dic tinh co hoc. Ché phim nhua
polybutylen terephtalat theo sang ché bao gém 0,05-5 phan khéi lugng este cua axit béo
glyxerin c6 gia tri hydroxyl nam trong khoang 200-400, va 0,05-5 phan khéi luong este
clia axit béo cua ruou da tri co gia tri hydroxyl nhé hon hodc bang 100, so véi 100 phan
khéi lwong nhya polybutylen terephtalat. Tét hon 13, este cua axit béo glyxerin bao gom
glyxerin va/hodc san pham tring ngung khir nudc cua nd, va axit béo co6 12 nguyén tir
cacbon hodc nhiéu hon.
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Linh vire ky thuat dwoc dé cap

Sang ché dé cap dén ché phdm nhua polybutylen terephtalat c6 tinh luu

dong rit tot.
Tinh trang ky thuit ciia sang ché

Nhua polybutylen terephtalat, ma cé céac tinh chat co hoc, tinh chét dién, do
bén nhiét, 30 bén thoi tiét, dd bén nude, dd bén hoa chét, va do bén dung moi rat tdt,
duoc st dung rong rdi lam chit déo k¥ thuét cho nhiéu cach ding khac nhau nhu

cic bd phan trong 6 td va cac chi tiét dién/dién tu.

Ngay cang phd bién cac vat pham ddc lam tir nhwa polybutylen terephtalat
bao gdm céc vat phdm dic dang dia mong hodc dang hop c6 thanh mong, vi dy, hop
chira bd ngét mach cuc nhod, cudn cdm nho, b phan ndi mong, va cuira sip hop dia,
va dang tuong tu; hodc céac vat phém dac ¢6 hinh dang phtrc tap. Viéc dac cac vat
phdm dic nay bing nhwa c6 tinh lvu dong thip giap khé khin do c6 thé X4y ra cac
khuyét diém dac 12 két qua cua viéc nhdi khong da khuodn cho vat pham duc. Cu thé,
chit don vo co nhu, vi dy, soi thiy tinh thudng duge tron v6i ché phim nhya dé cai
thién céc tinh chit co hoc phu thudc vao linh vuc ma né duge st dung. Tuy nhién,
ngoai cac khuyét diém duc c6 thé c6, ché phdm nhwa nay c6 tinh Ivu dong rét thép,
din dén cac van d& nhu hinh thanh su cong vénh do dong nhya khong déu. Do do,

mong mudn ¢ dugc nhua polybutylen terephtalat c6 tinh luu dong duogc cai thién.

DPbi véi phuong phap cai thién tinh lwu dong cia nhua polybutylen
terephtalat, vi dy, tai liéu sang ché 1, mé ta phuong phap bao gdm cac buéc: pha
tron céc loai polybutylen terephtalat c6 dd nhét khac nhau (s6 phan tir luong trung
binh) theo ty 1€ dinh trudc. Tai li€u sang ché 1 con md ta ché phém nhua
polybutylen terephtalat thu dugc bang cach nay ¢ thé cai thién sitc chiu méi 1ap lai
cia vat phim dic thu duoc, va con c6 tinh luu dong cao & trang thai nong chay. Tuy
nhién, ché phim nhya polybutylen terephtalat néu trén con c6 do gidn nhya kém va
tinh chit twong tu so voi truong hop polybutylen terephtalat c6 d6 nhét cao duge st

dung riéng.
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Hon nita, tai liéu sang ché 2 boc 160 phuong phép céi thién tinh luu dong
trong khi ngin ro ri, phuwong phap nay bao gdbm cic budc: pha tron este cia axit béo
glyxerin cu thé v&i nhua polybutylen terephtalat. Dic biét, luong dinh trudc cia
este cua axit béo glyxerin c6 gi4 tri hydroxyl 16n hon hodc bing 200 dugc pha trén
lam este ctia axit béo glyxerin cu thé. Piéu nay c6 thé cai thién tinh luu dong trong

khi van gift d6 bén co ma khong gy ra cac van dé nhu 14n kim loai.

Tuy nhién, vat pham dic c6 kich thude nhé hon, mong hon va con ¢6 hinh
dang phtrc tap hon véi nhiéu chirc nang khéc nhau dugc yéu ciu. Theo nhu néu trén,
ché phdm nhya polybutylen terephtalat dé san xuét céc vat phdm duc duge mong
mudn nay c6 tinh luvu déng dwoc cai thién hon nita ma khong lam anh huong dén

tinh chat ctia cdc vat pham duc nay.

Tai liéu sang ché 1: Pon yéu ciu cip patent Nhat Ban, s6 cong bd HO5-
179114

Tai liéu sang ché 2: Cong bd don PCT s W02009/050859.
Bin chit ky thuit ciia sang ché
Céc véan dé dugc giai quyét béi sang ché

Sang ché dwgc thyc hién theo céc trudng hop thuc té néu trén. Muyc dich
ctia sang ché 1a d& xudt ché phdm nhua polybutylen terephtalat c6 tinh luu dong

dugc cai thién hon (tinh luu ddng néng chay) trong khi van gitt cac tinh chét co hoc.
Phuong phép giai quyét van dé

Sau khi tién hanh cac nghién ctru rong rai dé dat dugc muc dich néu trén,
cac tic gia sang ché da phat hién ra ring su pha tron két hop cua este gia tri
hydroxyl cao c6 gia tri hydroxyl cao va este gi4 tri hydroxyl thip c6 gia tri hydroxyl
thap trong nhua polybutylen terephtalat 1am nhwa gdc c¢6 thé cai thién tinh luu dong
so vOi sy pha tron ciia nguyén liéu thong thuong trong khi van giit cac tinh chit co
hoc cua nhya polybutylen terephtalat. Tir d6, sang ché dugc hoan thién. Nghia 1a,

sang ché co thé tao ra cac vu diém sau.

(1) Phuong 4n thér nhit cia sing ché 1a ché phidm nhua polybutylén
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terephtalat bao gdm: 0,05 dén 5 phan khéi lugng este cua axit béo glyxerin c6 gia tri
hydroxyl nim trong khoang 16n hon hodc bing 200 dén nhé hon hodc bang 400 va
0,05 dén 5 phin khéi lugng este cua axit béo cua rugu da chic co gid tri hydroxyl

nhé hon hoc bing 100 so véi 100 phin khéi lugng nhua polybutylen terephtalat.

(2) Phuong 4n tht hai ctia sing ché 13 ché phim nhya polybutylen
terephtalat theo phuong an thir nhét, trong d6 este cua axit béo glyxerin bao gdm
glyxerin va/hodc san phim tring ngung-khir nudc ctia no va axit béo c6 12 nguyén

tr cacbon hodc nhi€u hon.

(3) Phuong 4n thtr ba cta sing ché 1a ché phdm nhua polybutylen
terephtalat theo phuwong an th nhit hoic th¢r hai, trong d6 nhua polybutylen
terephtalat c6 d nhét trong (intrinsic viscosity - IV) 14 0,65 dén 1,30 dl/g.

Hiéu qua dat dugc cta sang ché

Ché phdm nhya polybutylen terephtalat theo mot phuong 4n ctia sang ché

c6 thé cai thién tinh luu dong trong khi van gift c4c tinh chét co hoc cia né.
M0 ta chi tiét sang ché

Céc phuong 4n cu thé ciia sang ché s& duoc mo ta chi tiét dusi day. Luuy
ring sang ché s& khong bi gidi han & cac phuong 4n sau, va cac cai bién co6 thé duoc
thuc hién ma khong di chéch khdi pham vi ctia sang ché. Hon nita, thuat ngit "X
dén Y" (trong d6 X va Y 1a cac gia tri bang sb bét ky) khi dugc st dung & day co
nghia 13 "16n hon hoidc bang X dén nho hon hodc bing Y."

1. Ché phim nhwa polybutylen terephtalat

Ché phim nhya polybutylen terephtalat (dudi ddy c6 thé dugc goi don gian
1a "ché phim nhya") theo mot phuong 4n cia sang ché bao gbm nhua polybutylen
terephtalat 1am nhua géc trong d6 este ciia axit béo glyxerin c6 gié tri hydroxyl cao
va este cua axit béo cla rugu da chirc c6 gid tri hydroxyl thdp dugc pha tron. Dic
biét, este cua axit béo glyxerin 14 este c6 gi4 tri hydroxyl nim trong khoang 16n hon
hoic bang 200 dén nhé hon hogc bang 400, va este cua axit béo cua ruou da chac la

este ¢6 gié tri hydroxyl nhé hon hodc bang 100.
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Nhu mo ta & trén, trong ché phdm nhua polybutylen terephtalat theo mot
phuong 4n cua sang ché, ca este ¢ gia tri hydroxyl cao va este c6 gia tri hydroxyl
thdp déu dugc pha trén v6i nhya polybutylen terephtalat. Pidu nay c6 thé cai thién
tinh luu dong khi néng chay trong khi van giit cac tinh chit mong mudn nhu cac
tinh cht co hoc clia nhwa, va con ngan su phat trién khuyét diém dong chay va

khuyét diém nhdi trong khudn dé dac.
(A) Nhua polybutylen terephtalat

Theo mot phuong 4n clia sang ché, nhya polybutylen terephtalat dung lam
nhya gbc ciia ché phdm nhua polybutylen terephtalat 1a nhya déo nhiét bao gdm it
nhét cac thanh phin polyme hoa sau: axit terephtalic (axit terephtalic hodc din xuit
este hoa cta nd) va alkylen glycol (1,4-butandiol) ¢6 4 nguyén tir cacbon hoic din

xuat este hda cua no.

Céc vi du cu thé v& nhya polybutylen terephtalat (nhwa PBT) néu trén bao
gdm, vi du: homopolyeste (polybutylen terephtalat) gdm don vi lp c6 ngudn gbc tir
butylen terephtalat; copolyeste (copolyme cia butylen terephtalat hodc copolyeste
ctia polybutylen terephtalat) gdm don vi lip c6 ngudn gbc tir butylen terephtalat lam
thanh phan chinh va (cac) don vi 13p c6 ngudn gde tir (c4c) monome copolyme hoéa

dugc theo ty 1 nhur duge mé ta dudi ddy; hoic chét tuong tu.

Vi du vé& (cic) monome copolyme hoa trong copolyeste (copolyme cia
butylen terephtalat hoic nhwa PBT bién tinh) (duéi ddy c6 thé dugc goi don gian la
"monome copolyme héa") bao gdm cic thanh phin axit dicarboxylic ngoai axit
terephtalic, cac diol ngoai 1,4-butandiol, cdc thanh phan axit oxycarboxylic, céc
thanh phin lacton, va twong ty. (Céc) monomé copolyme héa c6 thé duoc st dung

riéng hodc & dang ket hgp cia hai hodc nhi€u monome.

Vi dy vé axit dicarboxylic (hodc thanh phén axit dicarboxylic hodc céc axit
dicarboxylic) bao gém axit dicarboxylic béo (vi du, axit dicarboxylic Cy.4, t5t hon
1a axit dicarboxylic C4.14 nhu axit sucxinic, axit glutaric, axit adipic, axit pimelic,
axit suberic, axit azelaic, axit sebacic, axit undecandicarboxylic, axit
dodecandicarboxylic, axit hexadecandicarboxylic, va axit dime); cac thanh phin

axit dicarboxylic vong béo (vi du, axit dicarboxylic Cs.1, nhu axit hexahydrophtalic,
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axit hexahydroisophtalic, axit hexahydroterephtalic, va axit humic); cac thanh phin
axit dicarboxylic thom ngoai axit terephtalic (vi du, axit naphtalendicarboxylic nhu
axit phtalic, axit isophtalic, axit 2,6-naphtalendicarboxylic; axit dicarboxylic Cs.i6
nhu axit 4,4'-diphenyldicarboxylic, axit 4,4'-diphenoxyetedicarboxylic, axit 4,4'-
diphenyletedicarboxylic, axit 4,4'-diphenylmetandicarboxylic, va axit 4,4'-
diphenylketondicarboxylic); cac din xuét phan tmg cta né (vi dy, cac din xuét este
héa nhu este ctia alkyl thip (Cy.4 alkyl este cua axit phtalic hodc axit isophtalic nhu
axit dimetylphtalic va axit dimetylisophtalic (DMI); va tuong tu), axit clorua, va
axit anhydrit); va tuwong tu. Hon nita, axit carboxylic da chirc nhu axit trimelitic va
axit pyromelitic hodc din xuit este hoa ciia né (este cia rugu va tuong ty) c6 thé
dugce st dung cung nhau, néu muén. Hon nita, viéc st dung két hop hop chéit da

chirc con c6 thé tao ra nhua polybutylen terephtalat phan nhénh.

Vi du vé diol (hodc céac thanh phén diol hodc céac diol) bao gém, vi du, cac
alkandiol béo ngoai 1,4-butandiol [vi dy, alkandiol (vi du, alkandiol thép nhu etylen
glycol, trimetylen glycol, propylen glycol, neopentylglycol, hexandiol (1,6-
hexandiol va tuong tu), octandiol (1,3-octandiol, 1,8-octandiol, va twong tu), tbt
hon 13 C,.;, alkandiol mach thing hoic ph4n nhénh, t6t hon nita 1a C,.,, alkandiol
mach thing hodc phan nhanh, va tuong tu); (poly)oxyalkylen glycol (vi du, glycol
c6 hai hodc nhiéu don vi oxy C,.4 alkylen, vi dy, dietylen glycol, dipropylen glycol,
ditetrametylen glycol, trietylen glycol, tripropylen glycol, polytetrametylen glycol,
va tuong tu); va twong ty], diol vong béo (vi du, 1,4-xyclohexandiol, 1,4-
xyclohexandimetanol, bisphenol A dugc hydro héa, va tuong tu), diol thom [vi dy,
dihydroxyl Cq.14 aren nhu hydroquinon, resorcinol, va naphtalendiol; biphenol (4,4'-
dihydroxylbiphenyl va tuwong ty); bisphenol; xylylen glycol; va twong tu], cac din
xuét phan tng cta ching (vi dy, cic din xuét este héa nhu alkyl, alkoxy, hodc céac
san phdm thé halogen), va trong tu. Hon nita, cdc polyol nhu glyxerin,
trimetylolpropan, trimetyloletan, va pentaerytritol; hodc cac din xuét este hoéa cia
ching c6 thé duge sir dung cling nhau, néu mubn. Hon nita, viéc sir dung két hop

hop chét da chirc nay ciing c6 thé tao ra nhua polybutylen terephtalat phan nhanh.

Bisphenol bao gdm bis(hydroxyaryl)Cy.¢ alkan nhu bis(4-
hydroxyphenyl)metan (bisphenol F), 1,1-bis(4-hydroxyphenyl)etan (bisphenol AD),
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1,1-bis(4-hydroxyphenyl)propan, 2,2-bis(4-hydroxyphenyl)propan (bisphenol A),
2,2-bis(4-hydroxy-3-metylphenyl)propan, 2,2-bis(4-hydroxyphenyl)butan, 2,2-
bis(4-hydroxyphenyl)-3-metylbutan, 2,2-bis(4-hydroxyphenyl)hexan, va 2,2-bis(4-
hydroxyphenyl)-4-metylpentan; bis(hydroxyaryl)Cy.1o Xycloalkan nhu 1,1-bis(4-
hydroxyphenyl)xyclopentan va 1,1-bis(4-hydroxyphenyl)xyclohexan; 4,4'-
dihydroxydiphenyl ete; 4,4'-dihydroxydiphenyl sulfon; 4,4'-dihydroxydiphenyl
sulfua; 4,4'-dihydroxydiphenyl keton; va cac san phim cong alkylen oxit cua ching.
Céc san phdm cong alkylen oxit bao gdm san phdm cong C,.3 alkylen oxit cia
bisphenol (vi du, bisphenol A, bisphenol AD, va bisphenol F), vi dy, 2,2-bis[4-(2-
hydroxyetoxy)phenyl]propan, bisphenol A dietoxyl héa (EBPA), 2,2-bis[4-(2-
hydroxypropoxy)phenyl]propan, bisphenol A dipropoxyl héa, va tuong tw. S6 mol
cta alkylen oxit cOng (C,.; alkylen oxit nhu etylen oxit va propylen oxit) 1a, vi du, 1

dén 10 mol d6i v6i mbi nhom hydroxyl, tét hon 12 khoang 1 dén 5 mol.

Vi du vé axit oxycarboxylic (hodc cac thanh phin axit oxycarboxylic hodc
cic axit oxycarboxylic) bao gdm, vi du, axit oxycarboxylic nhu axit
hydroxybenzoic, axit oxynaphthoic, axit hydroxyphenyl axetic, axit glycolic, va axit
oxycaproic hoic cic din xuét cia né; va tuong tw. Vi du vé lacton bao gém Cs.n
lacton nhu propiolacton, butyrolacton, valerolacton, va caprolacton (vi du, e-

caprolacton va tuong tu); va tuong tu.

Trong s& cdc monome copolyme hoéa nay, tt hon 1a sir dung céc diol [Cy.
alkylen glycol (alkylen glycol mach thing hoic phan nhanh nhu etylen glycol,
trimetylen glycol, propylen glycol, va hexandiol; va tuong tu), polyoxy C,4 alkylen
glycol c¢6 khoang 2 dén 4 don vi oxyalkylen lap lai (dietylen glycol va tuong tu),
céc bisphenol (bisphenol, san phim cong alkylen oxit ctia n6, hoic tuong tu)]; cac
axit dicarboxylic [axit Ce.1, dicarboxylic béo (axit adipic, axit pimelic, axit suberic,
axit azelaic, axit sebacic, va tuong tu), axit dicarboxylic thom bat d6i trong do
nhém carboxyl dugc thé & vi tri bat ddi trén vong aren, 1,4-xyclohexan dimetanol,

va tuong tu]; va tuong tu.

Cu thé, homopolyeste (polybutylen terephtalat) va/hodc copolyme
(copolyeste cua polybutylen terephtalat) dugc uwu ti€n lam nhya polybutylen
terephtalat. Hon nita, nhya polybutylen terephtalat c6 thé 13 copolyeste c6 phin
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trim monome copolyme héa (mic d6 bién tinh), thong thuong, 1a nhé hon hoic
béng 45%mol (vi dy, khodng 16n hon hodc béng 0%mol dén nhé hon hodc béng
45%mol), tot hon 12 nhé hon hodc bang 35%mol (vi du, khoang 16n hon hodc bing
0%mol dén nhé hon hodc bing 35%mol), tét hon nita 14 nhd hon hogc bang

30%mol (vi du, khodng 16n hon hojc bang 0%mol dén nhé hon hodc biang 30%mol).

Luu y 12 phin trim monome copolyme héa trong copolyme cé thé dugc
chon, vi duy, trong khoang 16n hon hoic bang 0,01%mol dn nhd hon hoic bang
30%mol, thuong 12 16n hon hogic bing 1%mol dén nho hon hoic bing 30%mol, tht
hon 1a khoang 16n hon hoic bing 3%mol d&n nhé hon hodc bang 25%mol, tdt hon
nita 1a khoang 16n hon hoic bang 5%mol dén nhé hon hoic bing 20%mol. Hon nita,
khi homopolyeste (polybutylen terephtalat) va copolyme (copolyeste) dugc sit dung
két hop, thi ty 1 ctia homopolyeste va copolyeste nim trong khoéng sao cho phan
trdm ctia monome copolyme héa 1a 16n hon hoic bing 0,1%mol dn nhé hon hogc
bang 30%mol so v6i toan bd monome (t6t hon 13, khoang 16n hon hoic bing
1%mol dén nho6 hon hodc bing 25%mol, tdt hon nita 1a khoang 16n hon hoic bang
5%mol dén nhé hon hodic bang 25%mol), va c6 thé thudng duogc chon trong khoang
ty 1& cua homopolyeste/copolyeste = 99/1 dén 1/99 (ty 1& khéi lugng), tdt hon 1a
95/5 dén 5/95 (ty 1& khdi lugng), t6t hon nira 12 90/10 dén 10/90 (ty 1¢ trong luong).

Hon nita, nhya polybutylen terephtalat t6t hon 13 ¢4 ham lwong nhom
carboxyl tdn cung 1a 30 mili duong lwong/kg hoic thip hon, tdt hon nita 13 25 mili
dwong lugng/kg hodc thip hon. G ddy, ham luong nhém carboxyl tan cing cé thé
dugc do, vi dy, nhu sau. Nghia 13, mu polybutylen terephtalat da nghién c6 thé
dugc hoa tan trong rugu benzylic trong diéu kién nhiét d9 215°C trong 10 phit, va

sau d6 chuin do b%mg dung dich nuéc natri hydroxit 0,01N dé xac dinh ham luong.

Nhua polybutylen terephtalat c6 ham lugng nhém carboxyl tin cing 1a 30
mili dwong lugng/kg hodc thip hon nhu md ta & trén c6 thé cai thién tinh chiu nuée
ctia ché phdm nhya polybutylen terephtalat thu duge. Luu y 12 khong ¢6 giéi han cy
thé d6i voi giéi han dudi ciia ham lugng nhém carboxyl tan ciing, nhung t6t hon 1a
16n hon ho#c bang 5 mili dwong luong/kg, t&t hon nira 1a 16n hon hodc bang 10 mili
dwong lugng/kg vi thuong khé sin xuit néu lugng ndy nhé hon 5 mili duong

luong/kg.
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Nhua polybutylen terephtalat tot hon 14 ¢6 d§ nhét trong (intrinsic viscosity
- IV) 1a 1,30 dl/g hoic thip hon, t6t hon nita 1a 1,2 dl/g hodc thdp hon. Do nhét
trong 16n hon 1,30 dl/g khéng thé du tao ra tac dung cai thién tinh luu dong cta ché
phém nhya, din d&n nhugce diém chay, nhugc diém nhdi, va nhuge diém tuong tu
ctia nhya trong khudn dé dic. Mt khac, khong c6 gi6i han cu thé dbi véi gidi han
dudi ctia do nhét trong, nhung t6t hon 13 16n hon hoic bing 0,6 dL/g, tét hon nita 1a
16n hon hozc bang 0,7 dL/g.

Luu y 1a dd nhét trong c6 thé dugc diéu chinh dén cac khoang thich hop
néu trén bing cach pha tron cac nhua polybutylen terephtalat c6 cadc d¢ nhét trong
khac nhau. Hon nita, d6 nhét trong (IV) nay c6 thé do dugc & o-clophenol trong
diéu kién nhiét do la 35°C.

Nhua polybutylen terephtalat ban ngoai thi trudng cé thé duge sir dung.
Theo céach khac, c6 thé dugc sir dung san phidm thu dugc tir qua trinh copolyme hoda
(da trung ngung) cla axit terephtalic hodc din xuét phan ng cta no6, 1,4-butandiol,
va, néu mudn, monome copolyme hoa theo phuong phép thong thuong, vi du, theo

phuong phap transeste héa, phwong phép este truc tiép, hoic phuwong phéap tuong tu.
(B) Este cua axit béo glyxerin

Trong ché phdm nhya polybutylen terephtalat theo mot phuong én cuia sang
ché, este cia axit béo glyxerin c6 gi4 tri hydroxyl 16n hon hodc bang 200 dén nho
hon hoic biang 400 duoc pha trén v6i nhua polybutylen terephtalat 1am nhya géc
nhu mong muén & trén. Este ciia axit béo glyxerin 13, vi du, este gdm glyxerin
va/hodc san pham tring ngung-khir nude ciia nd va axit béo co 12 nguyén tir cacbon

hodc nhi€u hon.

Viéc bao gdm este ciia axit béo glyxerin c6 gia tri hydroxyl 16n hon hoic
bing 200 dén nhé hon hoic bang 400 trong ché phdm nhya polybutylen terephtalat
theo mot phuong 4n ciia sang ché nhu md ta & trén c¢6 thé cai thién hiéu qua tinh luu
dong ctia ché pham nhya khi néng chay trong khi van giit céc tinh chit tdt hon nhu
d6 bén co va do bam chic ndi tai ctia nhua polybutylen terephtalat. Hon nita, tinh
lwu dong ctia ché phdm nhya nay c6 thé duge cai thién tiép so véi tinh Iuu dong cda

nguyén liéu thong thuong khi este cia axit béo glyxerin néu trén dugc str dung két
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hop véi este cuia axit béo ciia rugu da chirc ¢6 gia tri hydroxyl thip duge mo ta dudi
day. Luu ¥ 1 hop chét chita nhém polyhydric hydroxyl cia este cua axit béo
glyxerin néu trén c6 gié tri hydroxyl 16n hon hoic bang 200 dén nhoé hon hoic bing

400 con c6 thé dugc goi 1a "este gia tri hydroxyl cao".

Este cia axit béo glyxerin 12 hop chit ¢6 hai hoic nhiéu nhém hydroxyl
trong mot phan tr, va c6 gia tri hydroxyl 12 16n hon hodc bang 200, tét hon nira 14
16n hon hodc bang 220, va tham chi t6t hon nita 13 16n hon hodc biang 250 nhu mb
ta & trén. Gia tri hydroxyl 16n hon hodc bang 200 c6 thé con ning cao hon tac dung
cai thién tinh Ivu dong ctia ché phdm nhua. Mit khéc, khi gia tri hydroxyl cia este
clia axit béo glyxerin qué 16n, thi phan ing véi nhua polybutylen terephtalat c6 thé
duoc thic ddy qua mirc, va két qua 13, cac tinh chét nhu tinh chét co hoc, d6 bén
nhiét, va do bén hoa chét c6 thé bj hiy hoai do phéan tir lugng ciia nhua polybutylen
terephtalat giam. Do d6, dé cai thién hiéu qua tinh luu dong trong khi van giit cac
tinh chét co hoc va tinh chit twong tu clia nhua polybutylen terephtalat, thi sir dung
este ciia axit béo glyxerin c6 gia tri hydroxyl 12 400 hodc nhé hon, tét hon nita 1a

350 hozic nho hon, va thdm chi tt hon nita 12 300 hoic nhé hon.

Ham lugng este ciia axit béo glyxerin trong ché phim nhua polybutylen
terephtalat 13 16n hon hoic bang 0,05 phan khéi luong dén nhé hon hoic bing 5
phin khéi lwong so v6i 100 phin khéi lugng nhya polybutylen terephtalat. Hon nita,
t6t hon 12 ham lwong nay 13 16n hon hodc bang 0,1 phan khéi lugng dén nhé hon
hodc bing 3 phin khéi lugng, t5t hon nita 1a 16n hon hoic bing 0,5 phin khéi lugng
dén nh6 hon hoic bing 2 phan khdi lwong. Uu tién ham luong este clia axit béo
glyxerin 13 16n hon hogic bing 0,05 phan khdi luong vi hiéu qua cai thién tinh luu
dong thu dugc mdt cach thich hop. Mit khac, ham lugong nhé hon hodc b%mg 5 phén
khéi luong dugc wu tién boi vi hinh dang ngoai cia vat phdm dic xdu do su phat

trién cta khi khi dac va nhuém mau khuon dugce loai bo phan 16n.

O day, este cia axit béo glyxerin bao gbm glyxerin va/hodc san phim tring
ngung-khir nuée clia né va axit béo ¢6 12 nguyén tir cacbon hodc nhidu hon nhuw mod
ta & trén. Xem xét phan néu trén, trong s cic este clia axit béo glyxerin, thi c4c este
thu dugc tir axit béo c6 12 nguyén tr cacbon hoac nhiéu hon duoc wu tién. Vi du vé

axit béo c6 12 nguyén tir cacbon hodc nhi€u hon bao gom axit lauric, axit oleic, axit
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palmitic, axit stearic, axit 12-hydroxystearic, axit behenic, axit montanoic, va axit
tuong tg. Hon nita, dbi voi axit béo néu trén, loai c¢6 nhidu hon hodc bang 12
nguyén tir cacbon dén it hon hoic bing 32 nguyén tir cacbon dugc wu tién hon, va
loai c6 nhiéu hon hoic bing 12 nguyén tir cacbon dén it hon hoic bing 22 nguyén
tr cacbon dugc dic biét wu tién. Dic biét, axit bat ky trong sb axit lauric, axit
stearic, axit 12-hydroxystearic, hodc axit behenic c6 thé duogc dic biét wu tién sir

dung.

Viéc sir dung axit béo c6 12 nguyén tir cacbon hoic nhidu hon lam axit béo
trong este clia axit béo glyxerin nhu mé ta & trén dugc wu tién bdi vi cac tinh chét
co hoc, nhu d6 dan hdi, va d6 bén nhiét cia nhyua polybutylen terephtalat co thé
dugc duy tri thich hgp. Hon nita, viéc sit dung axit béo c6 32 nguyén tir cacbon

hodc it hon ¢6 thé dic biét lam tang hiéu qua cai thién tinh luu dong khi néng chay.

Dic biét, cac este clia axit béo glyxerin dugc wu tién bao gbm, vi duy,
glyxerin monostearat, glyxerin monobehenat, diglyxerin monostearat, triglyxerin
monostearat, este mot phén cua axit triglyxerin stearic, este mot phén clia axit
tetraglyxerin stearic, este mot phan cua axit decaglyxerin lauric, glyxerin mono-12-

hydroxystearat, va tuong tu.

Luu y 1a céc este ciia axit béo glyxerin ¢6 thé dugc san xuét biang phuong
phép chung di biét dé sir dung trong sang ché, hodc cac san phim thuong phdm c6

thé dugc mua dé st dung trong séang ché.
(C) Este cua axit béo cia rugu da chirc

Trong ché phim nhua polybutylen terephtalat theo mot phuong an cua sang
ché, este cua axit béo cia rugu da chirc ¢6 gia tri hydroxyl nhé hon hoac bﬁng 100
duoc pha tron véi nhyra polybutylen terephtalat 1am nhwa gdc. Este cua axit béo cua
rugu da chirc néu trén 1a este gém ruou da chic nhu etylen glycol, glyxerin, 1,2,4-
butantriol, diglyxerin, pentaerytritol, sorbitol, erytritol, va hexantriol; va axit béo ¢6

10 dén 35 nguyén tir cacbon.

Trong ché phdm nhua polybutylen terephtalat theo mot phuong an ctia sdng
ché, viéc str dung két hop este cia axit béo glyxerin néu trén c6 gia tri hydroxyl 16n

hon hoic bing 200 dén nhé hon hoic bﬁng 400 va este cua axit béo cua ruou da
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chirc néu trén c6 gia tri hydroxyl nhd hon hodc biang 100 c6 thé cai thién tiép tinh
lwu dong cia ché phdm nhua khi ndng chay so véi viée sir dung nguyén liéu thong
thudong. Luu y 1a este cia axit béo cua rugu da chirc néu trén c6 gia tri hydroxyl nho
hon hoic bang 100 c6 thé dugc goi 1a "este gia tri hydroxyl thdp" xét vé mdi quan
hé véi hop chét chira nhém polyhydric hydroxyl cia este ctia axit béo glyxerin lam

este gia tri hydroxyl cao.

Este cla axit béo cuia rugu da chic c6 gia tri hydroxyl nhé hon hoic bing
100 nhu mé ta & trén, tét hon nira 14 nhé hon hozic bing 80, va tham chi tét hon nita
12 nho hon hoic bing 50. Su pha tron két hop cla este cta axit béo cua rugu da
chirc néu trén c6 gia tri hydroxyl nhé hon hodc biang 100 va este cia axit béo
glyxerin 1am este gia tri hydroxyl cao c6 thé lam ting tiép hiéu qua cai thién tinh

lwu dong cia ché phidm nhya.

Ham lugng cia este clia axit béo clia rugu da chirc trong ché phidm nhua
polybutylen terephtalat 13 16n hon hodc bang 0,05 phin khéi luong dén nho hon
hoic biang 5 phin khéi lugng so voi 100 phin khéi lwong nhwa polybutylen
terephtalat. Hon nita, tdt hon 1a ham lugng nay 16n hon hoic bing 0,1 phin khéi
lwong dén nho hon hodc bang 3 phan khéi lugng, t6t hon nita 13 16n hon hogc bang
0,5 phéan khdi lugng dén nhé hon hogc bing 2 phin khéi lwgng. Uu tién ham lugng
clia este clia axit béo ciia rugu da chirc 16n hon hoic bang 0,05 phan khéi luvong boi
vi hi€u qua cai thién tinh lvu dong thu dugc mdt cach thich hgp. Mat khac, ham
luong nhé hon hoic bing 5 phan khdi lwgng dugc wu tién boi vi hinh dang ngoai
cua vat phém dac x4u do su phat trién khi khi dac va nhudm mau khudn dugc loai

b6 phén 16n.

o] day, este cua axit béo cuia rugu da chirc bao gém ruou da chirc va axit béo,
vi dy, c6 10 dén 35 nguyén tir cacbon nhu md ta & trén. Trong sb cac este cua axit
béo cia rugu da chirc, duge uu tién 13 este thu duge tir axit béo tt hon 13 ¢6 10
nguyén tir cacbon hozc nhiéu hon, tét hon nita 1a 12 nguyén tir cacbon hodc nhidu
hon, va tham chi t6t hon nira 12 18 nguyén tir cacbon hodc nhidu hon. Céc axit béo
c6 10 nguyén tr cacbon hoac nhiéu hon bao gém axit lauric, axit oleic, axit palmitic,
axit stearic, axit 12-hydroxystearic, axit behenic, axit montanoic, va tuong tw. Hon

nita, cic rugu da chirc bao gém etylen glycol, glyxerin, 1,2,4-butantriol, diglyxerin,
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pentaerytritol, sorbitol, erytritol, hexantriol, va tuong tu.

Pac biét, cac este cua axit béo cia rugu da chirc duge vu tién bao gém
pentaerytritol tetrapalmitat, pentaerytritol tetrabehenat, pentaerytritol tetrastearat,
hexaglyxerin tetrabehenat tetrapalmitat, hexaglyxerin octabehenat, pentaglyxerin
heptabehenat, tetraglyxerin hexabehenat, triglyxerin pentabehenat, diglyxerin
tetrabehenat, glyxerin tribehenat, dipentaerytritol hexamyristat, dipentaerytritol

hexapalmitat, va tuong tu.

Luu y 1a céc este clia axit béo clia rugu da chirc ¢6 thé dugc san xuit bing
phwong phép chung di biét dé sir dung trong sang ché, hodc cic san phim thuong

phim c6 thé mua duoc dé sir dung trong sang ché.
Céc thanh phén khac
(D) Chét don vé6 co

Chét don v6 co c6 thé dugc pha tron trong ché phdm nhua polybutylen
terephtalat theo mdt phwong 4n cta sang ché. Viéc bao gdm chit don vo co trong
ché phim nhwa c6 thé lam ting cac tinh chit vat Iy nhu d6 bén co cua vat phim duc

thu duoc.

Ngoai ra, d6i v6i ché phdm nhwa polybutylen terephtalat theo mdt phuong
4n clia sang ché, viéc pha tron két hop este cua axit béo glyxerin c6 gia tri hydroxyl
16n hon hodc bang 200 dén nhé hon hoic bang 400 (este gia tri hydroxyl cao) va
este cla axit béo cua rugu da chirc ¢6 gid tri hydroxyl nhé hon hodic bang 100 (este
gia tri hydroxyl thip) trong nhwa polybutylen terephtalat c6 thé cai thién tiép tinh
luu dong khi néng chay so véi viéc pha trdn nguyén li€u thong thuong trong khi
van giit cac tinh chit co hoc clia nhya polybutylen terephtalat. Ngay cé khi chit don
v6 co duge pha trén trong ché phdm néu trén, thi ¢6 thé tién hanh dac véi tinh luu

dong rat tot.

Khoéng c6 gidi han cu thé d6i véi chat don vo co, nhung c6 thé sir dung chit

bét ky trong sb chét don dang soi, chét don dang hat, va chét don dang tm.

Dac biét, chat don dang s¢i bao gom, vi du, vat li€u dang soi v6 co nhu soi

thuy tinh, sgi amidng, s¢i silic oxit, s¢i silic oxit-nh6m oxit, s¢i nhom oxit, soi
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zirconia, s¢i bo nitrua, sgi silic nitrua, soi bo, s¢i kali titanat, va ngay ca cac dang
soi ctia kim loai nhu thép khéng gi, nhom, titan, ddng, va ddng thau. Hon nita, chét
don dang hat bao gbm silic oxit, bot thach anh, hat thay tinh, soi thiy tinh nghién,
béng thiy tinh, va bt thay tinh; cac silicat nhu canxi silicat, nhom silicat, cao lanh,
bot tatc, dét sét, dat tao cat, va wollastonit; cac oxit kim loai nhu sét oxit, titan oxit,
kém oxit, antimon trioxit, vd nhdm oxit; cdc carbonat kim loai nhu canxi carbonat
va magie carbonat; céc sulfat kim loai nhu canxi sulfat va bari sulfat; cac loai khac
nhu ferit, silic cacbua, silic nitrua, bo nitrua, va cac bot kim loai khéc; va tuong tu.
Hon nita, chit don dang tAm bao gém mica, vay thuy tinh, cac 14 kim loai khéac nhau,

va tuong tu.

Luu y 12 loai va luong ding ctia chit don v6 co tdt hon 14 dugce didu chinh
theo céch thich hgp phu thudc vao cac loai va dang tuong tu ctia cac hop chét chira
trong hdn hop. Vi dy, lugng ding cia chit don v6 co 1a khoang 16n hon hodc bing
10 phan khdi lugng dén nhé hon hodc bing 200 phin khdi lugng so v&i 100 phin
khdi lugng nhya polybutylen terephtalat.

(E) Céc thanh phan bd sung

Theo mdt phuong 4n ctia sang ché, ché phim nhwa polybutylen terephtalat
c6 thé chira cac chét phu gia thong thuong da biét nhu nhya bd sung, chit don gia
cuong, cht 1am chidm chdy, chit chdng oxy héa, chit 8n dinh chju nhiét, chat hép
thu tia cuc tim, chét chéng tinh dién, chit tao mau nhu thudc nhudm va chit mau,
chit 1am tron, chit hoa déo, va chit két tinh mién 13 khong 1am anh huong dén hiéu
qua cla sang ché. Hon nira, chit xtc tic transeste hoa va/hodc chit két thuc
transeste hoa tot hon 1a ¢6 thé dugce chira trong ché phim & dang thanh phin b

sung.

Pac biét, viéc bao gém chét xtc tac transeste hoa c6 thé thuc déy nhua
polybutylen terephtalat phan ting véi este cla axit béo glyxerin va este cua axit béo
ctia rugu da chirc. Khi nhya polybutylen terephtalat 1am nhya gbc phéan tng v&i este
clia axit béo glyxerin va este cia axit béo ciia rugu da chitc 1a chdm, va do d6 can
kéo dai thoi gian cho dén khi dat dwoc tinh luu dong mong mubn, thi viéc bao gdm
chit xtic tic transeste hoa trong ché phim nhua cho phép dat dugc tinh luu dong

mong mudn nhanh hon.
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Khong c6 gidi han cu thé dbi v6i chat xtc tac transeste hoa, nhung, vi du,
hop chét kim loai c6 thé dugc st dung 1am chit xdc tac transeste héa. Cu thé, cac
.hqp chét titan, cac hop chét thiéc, va cac hop chit antimon c6 thé dugc sur dung
thich hop. Ddi vdi cac vi du cu thé v& cac hop chét titan, cac hop chit sau c6 thé
dwgc 14y 1am vi du: cac hop chét titan vo co nhu titan oxit; titan alcoholat nhu
tetrametyl titanat, tetraisopropyl titanat, va tetrabutyl titanat; titan phenolat nhu
tetrapheny] titanat; va cic chit twong tu. Hon nita, cac vi du cu thé vé cac hop chit
thiéc bao gém dibutyl thiéc oxit, hexaetylditin oxit, didodecyl thiéc oxit, trietyl
thiéc hydroxit, tributyl thiéc axetat, dibutyl thiéc diaxetat, diphenyl thiéc dilaurat,
monobutyl thiéc triclorua, axit metylstannon, axit etylstannon, axit butylstanon, va
turong tw. Hon nita, cac hop chét antimon bao gdm antimon trioxit va chét tuong ty.

Cu thé, tbt hon 1a st dung tetrabutyl titanat, tributyl thiéc axetat, va antimon trioxit.

Mit khac, phan tng transeste héa dugc xuc tién qua mirc ¢ thé din dén
giam céc tinh chét vat ly cta vét phém dac thu dugc béng cach dac ché phém nhua
twong tng. Do d6, chét két thiic transeste hoa thich hop c6 trong ché phim c6 thé
diéu chinh tinh Ivu dong dén mirc mong mubn ma khéng gay ra cic vin dé nhu lam

giam céc tinh chét vat ly.

T6t hon 13, hop chét phospho c6 thé duge sir dung lam chit két thic
transeste hoa. Khong c6 gi6i han cu thé v& loai va lwgng hop chét phospho, nhung
chiing c6 thé dugc chon thich hop phu thudc vao céc diéu kién nhu loai hop chét c¢6
trong ché phdm theo mot phwong 4n ctia sang ché. Khong c6 quy dinh cu thé v& hop
chit phospho. Cac vi du bao gdm cac hop chét phospho gbc phosphin, gbc
phosphinit, gbc phosphonit, gbc phosphit, gdc posphinous amit, gbc posphonous
diamit, gbc phospho triamit, gbc phosphoramidit, géc phosphorodiamidit, gbc
phosphin oxit, gbc phosphinat, gbc phosphonat, gdc phosphat, gbc phosphinic amit,
gbc phosphonodiamidat, gbc phosphoramit, gbc phosphoramidat, gbe
phosphorodiamidat, gbc phosphin imit, vad gdc phosphin sulfua. Céc hop chét

phospho con bao gdm cac chét tao mudi véi kim loai.
2. C4c tinh chét ctia ché phdm nhwa polybutylen terephtalat

Nhu md ta & trén, ché phdm nhua polybutylen terephtalat theo mot phuong

4n ciia sang ché bao gdm hdn hop este gia tri hydroxyl cao va este gié tri hydroxyl
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thdp pha tron trong nhua polybutylen terephtalat lam nhya gc. Piac biét, este cia
axit béo glyxerin c6 gi4 tri hydroxyl 16n hon hozc bang 200 d&én nho6 hon hoic bing
400 dugc pha tron lam este gia tri hydroxyl cao, va este cta axit béo cia rugu da
chirc c6 gid tri hydroxyl nhé hon hogc bing 100 dugc pha tron lam este gia tri

hydroxy] thip.

Ché phdm nhya polybutylen terephtalat nhu mé ta & trén c6 thé cai thién
tinh luu dong khi néng chay trong khi van gifr cac tinh chit co hoc, nhu do dan hdi,
ctia nhura polybutylen terephtalat, va c6 thé ngin khuyét diém duc do nhdi khong du

khuén ddi v6i vat pham dic va khiém khuyét twong tu khi duc.

Dic biét, tinh luu dong cta ché phim nhua polybutylen terephtalat nay
trong ung v6i do nhét noéng chay nhé hon hoic bing 210 Pa-s khi do theo tiéu
chuin ISO11443 & nhiét d6 10 1a 260°C va tbc do trugt 1000 gidy™ véi mao quén ¢
1 mm x 20 mmL. Hon nita, t6t hon 14 d6 nhét néng chay nhd hon hoic bang 200

Pa-s, tot hon nita 1a nho hon hoic bing 195 Pass.

Hon nita, xét vé& cac tinh chit co hoc ciia ché phim nhwa polybutylen
terephtalat nay, modun dan hdi khi udn cong theo tiéu chuén ISO178 1 2400 hoic

cao hon.
3. Phuong phap san xut ché phdm nhya polybutylen terephtalat

Theo mét phuong 4n cla sang ché, khong c6 gi6i han cu thé vé phuong
phap san xuit ché phdm nhua polybutylen terephtalat, nhung ché phdm nay c6 thé
duoc san xuit bing phuong phap chung da biét st dung thiét bi chung da biét.

Vi du, cac thanh phﬁn can cho ché phém nhya c6 thé duogc tron va nhao
b%mg may duc ép mot truc hodc hai truc hodc may nhao néng chay thudc loai khac
dé tao ra cac hat nhé duc dugc. Nhidu méay duc ép hodc may nhao nong chay thudc
cac loai khac nhau c6 thé duge st dung. T4t ca cac thanh phén nay c6 thé dugc nap
vao dong thoi qua phdu, hoic mot sé thanh phin c6 thé duge nap vao qua ctra nap
bén canh. O day, nhiét do xylanh ciia may duc ép tét hon 1a dugc thiét 1ap dé nhiét
d6 nhua bén trong méay dac ép 13, vi du, 240°C dén 300°C, tét hon 1a 250°C dén
270°C.
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Luu y 12 khi san xuit ché phim, este cta axit béo glyxerin (B) va este cta
axit béo ciia rugu da chirc (C) ¢6 thé dugc thém dong thdi vao nhua polybutylen
terephtalat (A), hodc, vi du, du tién este cua axit béo glyxerin (B) co thé dugc thém
vao va nhdo néng chay, va sau d6 este ctia axit béo cia ruou da chic (C) c6 thé

duoc thém vao.
Vi du thie hién siang ché

Duéi day, phén vi du thuc hién séng ché s& dugc md ta theo cach cu thé,
nhung séng ché s& khong bi giéi han & phin vi du thuc hién sang ché sau theo cach
bat ky.

Nguyén liéu
(A) Nhua polybutylen terephtalat

A-1: Nhua polybutylen terephtalat (40 nhét trong = 0,68 dL/g, ham luwgng nhém
carboxyl tdn cung = 27 mili duwong lugng/kg, WinTech Polymer Ltd.)

(B) Este gi4 tri hydroxyl cao

B-1: Este mdt phan clia axit triglyxerin stearic (gia tri hydroxyl: 280, "RIKEMAL
AF-70" ctuia hang Riken Vitamin Co., Ltd.)

B-2: Glyxerin mono-12-hydroxystearat (gia tri hydroxyl: 480, "RIKEMAL HC-
100" cua hang Riken Vitamin Co., Ltd.)

(C) Este gia tri hydroxyl thap
C-1: Diglyxerin tetrabehenat (gia tri hydroxyl: 30)
C-2: Pentaerytritol tetrastearat (gia tri hydroxyl: 20)

C-3: Este cua axit montanoic (gia tri hydroxyl: 20 hodc nho hon, "LICOWAX E"
cua hang Clariant (Japan) K.K.)

C-4: Sorbitan tridocosanat (gid tri hydroxyl: 80, "RIKEMAL B-150" cta hang
Riken Vitamin Co., Ltd.)

C-5: Polyetylen phan tir lugng thip (gia tri hydroxyl: 0, "SANWAX 161-P" cua
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hang Sanyo Chemical Industries, Ltd.)

Luu y 1a céc gia tri hydroxyl cua este cla axit béo glyxerin (B) va este cua
axit béo cua rugu da chuc (C) dugce do theo gié tri hydroxyl ciia Hiép hdi cac nha
héa hoc vé ddu Nhat Ban - Japan Oil Chemists' Society 2.3.6.2-1996 (phuong phap
pyridin-axetic anhydrit). |

Céc vi dy tir 1 dén 3, cac vi du so sanh tir 1 dén 14

Céc nguyén liéu mo ta & trén duogc can theo ché phdm pha tron nhu dugc
thé hién trong Bang 1 dudi déy, va sau d6 tron kho. Sau do, ching dugc nhao néng
chiy bang may dac ép hai truc (TEX-30, Japan Steel Works Ltd.) & nhiét do xylanh
14 260°C, tdc db truc vit 130 vong/phut (rpm — revolutions per minute), va ning suit
dAu ra clia may ép dun 14 12 kg/gid. Nhua noéng chay c6 dang dai thoat ra duge lam
ngudi va cét b%mg may tao hat dé tao ra cac hat miu chua ché phidm nhya. Sau do,

cac hat néi trén dugce danh gia theo cdc phuong phap khac nhau sau.
Tinh chit d6 nhét néng chay (MV — melt viscosity)

Céc hat ché phdm nhya da tao ra duoc 1am kho & 140°C trong 3 gid, va sau
d6 tién hanh danh gi4 theo tiéu chudn ISO11443 st dung may do capirograph 1B
(Toyo Seiki Seisaku-Sho Ltd.) & nhiét d6 10 1a 260°C va tdc dd trugt 1000 giéy'I voi
mao quan @ 1 mm x 20 mmL. Két qua d4nh gia dugc thé hién trong Bang 1.

Mobdun dan hoi khi udn cong

Céc hat ché phdm nhya d3 tao ra dugc 1am kho & 140°C trong 3 gid, va sau
d6 dtac phun thanh mAu vat thir nghiém ubn cong & nhiét do duc 1a 260°C va nhiét
d khudn 1a 80°C. Sau d6, mdédun dan hdi khi uén cong dugc danh gia dua vao tiéu
chudn danh gia duoc quy dinh theo ISO178. "Tét" nghia 14 mddun dan hoi 1a 2400
MPa hogc cao hon, va "tdi" nghia 12 moédun dan hdi nhé hon 2400 MPa. Két qua
d4nh gia dwgc thé hién trong Bang 1.
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YEU CAUBAO HQ
1. Ché pham nhya polybutylen terephtalat bao gdm:

0,05 dén 5 phan khéi luong este ciia axit béo glyxerin c6 gia tri hydroxyl 16n hon

hoic bang 200 dén nhoé hon hoic bing 400, va

0,05 dén 5 phan khéi luong este cua axit béo cia rugu da chic c6 gia tri

hydroxyl nhoé hon hoic bang 50
50 v6i 100 phan khéi lvgng nhya polybutylen terephtalat, trong do:

este clia axit béo glyxerin bao gdm glyxerin va/hodc san phim trung ngung-khir

nudce cia nd cung véi axit béo c6 12 nguyén tir cacbon hoac nhiéu hon, va

rugu da churc cia este cua axit béo cia rugu da chirc c6 gia tri hydroxyl nhd hon
hoic bing 50 1a diglyxerin, pentaerytritol, erytritol, sorbitol, hexaglyxerin,
pentaglyxerin, tetraglyxerin, triglyxerin, hodc dipentaerytritol.

2. Ché phdm nhwa polybutylen terephtalat theo diém 1, trong d6 nhua polybutylen
terephtalat c6 d9 nhét trong bang 0,65 dén 1,30 dl/g.

3. Ché pham nhya polybutylen terephtalat theo diém 1, trong d6 ché phim nay c6
d6 nhét néng chay nhé hon hozc bang 200 Pa-s khi do theo tiéu chudn 1SO11443
& nhiét d6 16 1a 260°C va téc do truot 1000 gidy” v6i mao quan ¢ 1 mm x 20

mmlL.
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