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Linh vire ky thuét dwoc dé cap

Sang ché dé cap dén mang nhiéu 16p c6 kha ning phan hiy sinh hoc, dic
biét thich hop cho st dung trong san xuét nhiéu loai bao bi, cu thé 13 cac tai dé
van chuyén hang hod va cac tii dé géi thue pham ching han nhu céc tii cho hoa
qua va rau. Cac mang ndy, ngoai viée c6 cac thude tinh co hoc cao, cu thé 1a

mo-dun dan hoi cao, con c6 céc thudc tinh quang hoc trong sudt tot.

Tinh trang k§ thuit ciia sdng ché

Viéc san xuét bao bi, cu thé 1a céc tai dé g0i thuc phém chéng han nhu tai
dung hoa qua va rau ct, doi hoi sir dung cac mang két hop cac thude tinh co hoc
t6t v6i cac thude tinh tich cuc khac cho ngudi tiéu ding, ching han nhu cac
thudc tinh quang hoc trong sudt cho phép ngudi tiéu ding st dung bao bi ¢6 thé

xé4c dinh tir bén ngoai ddi trong duge chira bén trong bao bi.

Trong linh vyc bao bi phéan hiy sinh hoc, bén canh céc van d¢ co hoc va
quang hoc, con ¢6 nhu cau su dung cac vt liéu c6 kha nang phan hiy sau khi

sir dung hét ma khéng gay tich tu chét thai trong mdi trudng.

Sy phat trién ctia cac mang phan huy sinh hoc két hop céc dic tinh khac
nhau nay 1a mot thach thire doi hoi cac yéu cau khéc nhau, thuong khong nhét
quan, phai duoc cin bang. Trén thuc té, mac du c6 thé dat dugc cic tiéu chuan
cu thé vé céac dic tinh co hoc va kha ning phan hiy sinh hoc bang cach sir dung
cac ché phém véat liéu ma chia sé timg dac tinh ciia mang cudi cung theo cac dac
trung khac nhau cua tung ché phém vat li€u, nhung viéc dat dugc cac dic tinh
quang hoc trong sudt cao thuomg bi can tré bi tinh khong ddng nhét cua cac
ché phdm néi trén. D4i véi cac nha san xut mang cho bao bi phan hity sinh hoc,

diéu nay co6 nghia 13 ho phai quyet dinh xem c6 nén str dung mang c6 déc tinh
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co hoc va kha nang phan huy sinh hoc cao ciling nhu dic tinh quang hoc trong
subt dudi mirc toi vu, hoic nguoc lai dé tan dung khia canh lién quan dén cac
dic tinh quang hoc ctia bao bi, do do6 chip nhan hidu suat thdp hon vé cac dic

tinh co hoc va kha nang phan huy sinh hoc.

Chui don d3 tim thiy cac ché phdm dat dugc sy can bang tuyét voi gifta cac
dic tinh quang hoc, cdc dic tinh co hoc va khd nang phan huy sinh hoc cao. Hai
cong bb don sang ché qubc té s6 WO 2017216150 va s WO 2017216158 can

dugc xem xét vé khia canh nay.

Cu thé, cong bd don sang ché qudc t& s6 WO 2017216150 md ta mang
nhiéu 16p bao gdm it nhit 16p A thir nhét va it nhat 16p B thir hai, trong d6 16p
A va 16p B khéc nhau, trong do 16p A bao gdm it nhat mot polyeste béo phan
hay sinh hoc va it nhit mot polyeste béo-thom, va trong d6 16p B vé co ban bao
gdm polyeste béo thom, polyme tu nhién chang han nhu tinh bdt, va
polyhydroxyalkanoat.

Mic di mang nhiéu 16p dugc mo ta trong cong b don sang ché qudc té s6
s6 WO 2017216150 ¢6 cac dic tinh co hoc va cac dic tinh quang hoc cuc ky
t8t, va c6 thé phan huy sinh hoc trong ca diéu kién 0 phan cdng nghiép va i
phan tai nha theo tiéu chudn UNI 11355, nhung céc cai tién vé cong thire da

duoc thuc hién dé 1am cho mang nhiéu 16p nay co thé phan hily nhanh hon nita.

U phan tai ho gia dinh bao gdm phan loai chit thai sinh hoat va chét thai
yudn hitu co va kich hoat qua trinh chuyén dbi thanh phan tron, thong qua may
1 phan c6 10 thong khi va nép day co thé thdo roi dit trong sén vuodn, vuodn rau
hoac trén dét tréng trot. Puoc biét, toc do phan huy 12 dac tinh dic biét quan
trong ddi v6i polyme phan hity sinh hoc vino6 ¢6 thé dam bao chu ky t phan voi
thoi gian ngén hon, ting ning suit phan hiy. Khia canh nay dugc uu tién déc
biét trong cac didu kién @ phan tai nha (duoc thuc hién ¢ T=28°C) trong d6 dong
hoc phan hiy bi cham lai so v6i G phén cong nghiép (dugc thuc hién & T=58°C).
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Ban chét k§ thuit clia sang ché

Do d6, dbi tuong ciia sang ché 13 mang nhiéu 16p bao gdm it nhét 16p thur

nhit A va it nhat 16p tht hai B, trong d6 16p A bao gom:

(i) 97 - 60%, tinh theo khéi luong, so véi tong cac thanh phan i.-v., 12 it
nhét mot polyeste béo/thom bao gbm
(2) thanh phan dicarboxylic bao gdm, so véi téng thanh phan
dicarboxylic
(al) 30-70% tinh theo mol, t4t hon 1a 40-60% tinh theo mol,
14 cac don vi duoc din xuét tir it nhit mot axit dicarboxylic
thom;
(a2) 70-30% tinh theo mol, tdt hon 13 60-40% tinh theo mol,
14 cac don vi duge din xuét tir it nhit mot axit dicarboxylic
béo bao hoa;
(a3) 0 dén 5% tinh theo mol don vi duoc dan Xuét tir it nhét
mdt axit dicarboxylic béo khong bdo hoa;
(b) thanh phan diol bao gdm, so véi tdng thanh phén diol
(b1) 95-100% tinh theo mol don vi duge dan xudt tir it nhat
mot diol béo bao hoa;
(b2) 0-5% tinh theo mol don vi dugc din xuét tir it nhat mot
diol béo khong bao hoa.
(ii) 3 - 40%, tinh theo khéi luong, so véi tong cac thanh phan i-v., 1a it
nhét mot polyeste béo bao gdm
(c) thanh phan dicarboxylic bao gbm so voi téng thanh phan
dicarboxylic:
(c1) 70-97% tinh theo mol don vi dugc din xudt tir axit
suxinic;
(¢2) 3-30% tinh theo mol don vi duge din xut tir it nhat mot

axit dicarboxylic bdo hoa khong phai la axit suxinic;

W)
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(d) thanh phan diol bao gdm, so v&i tong thanh phén diol
(d1) 95-100% tinh theo mol don vi duge dan xuét tir it nhét
mot diol béo bdo hoa;
(d2) 0-5% tinh theo mol don vi dugc din xuét tir it nhat mot
diol béo khong bao hoa;
(iii) O - 37%, tinh theo khdi lwong, so vdi tong cdc thanh phan i.-v., 1a it
nhét mdt polyhydroxyalkanoat;
(iv) 0 dén 10%, tinh theo khdi lugng, so vdi tong cac thanh phan i.-v., Ia
it nhat mot chét don;
(v) 0 - 5%, tinh theo khéi lugng, so v6i téng cac thanh phan i.-v., 13 it nhét
mot chét lién két ngang va/hodc chit mé rong chudi bao gdm it nhat mot
hop chét hai va/hodc nhiéu chitc c6 nhom dugc chon tir isoxyanat, peroxit,
cacbodiimit, isoxyanurat, oxazolin, epoxit, anhydrit, ete divinyl va cac
hdn hop cia ching;
v6i didu kién 13 néu thanh phan iii. bang 0, thi thanh phan iv. phai 16n hon
0, tdt hon 12 tir 0,1 dén 8%, tham chi tt hon nita 1a tir 3 dén 5% dén thanh
phan (i) phai dugc bao gdm tir 96,9% dén 60% so véi céc thanh phan i.-

V.,

va trong do6 16p B bao gom:
(vi) 99,9 - 50%, tinh theo khéi lugng, so véi tong cdc thanh phan vi-x.,
13 it nhat mot polyeste béo-thom bao gom:
(¢) thanh phan dicarboxylic bao gdm, so véi tong thanh phan
dicarboxylic:
(e1) 30 dén 70% tinh theo mol don vi duoc dAn xudt tir it
nhit mdt axit dicarboxylic thom;
(€2) 70-30% tinh theo mol don vi dugc din xudt tir it nhét
mdt axit dicarboxylic béo bdo hoa;
(e3) 0 dén 5% tinh theo mol don vi dugc din xuat tir it nhét

mdt axit dicarboxylic béo khong bdo hoa;
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(f) thanh phan diol bao gbm, so voi tbng thanh phan diol:

(f1) 95-100% tinh theo mol don vi dugc din xuét tir it nhat

mot diol béo bdo hoa;

(£2) 0-5% tinh theo mol don vi dugc din xudt tir it nhat mot

diol béo khdng bio hoa;
(vii) 0,1 - 50%, tinh theo khdi lugng, so véi tdng cdc thanh phan vi.-x., 1a
it nhat mot polyme c6 ngudn gdc tw nhién;
(viii) 0 dén 40%, tinh theo khdi luong, so véi tong cac thanh phan vi.-x.,
12 it nhat mdt polyhydroxyalkanoat;
(ix) 0 - 15%, tinh theo khéi lugng, so voi tdng cac thanh phan vi.-x., a it
nhat mot chét don;
(x) 0 - 5%, tinh theo khdi luong, so véi tong céc thanh phén vi-x., 12 it
nhét mot chét lién két ngang va/hodc chit mé rong chudi bao gdm it nhét
mdt hop chit hai va/hodc nhiéu chitc c6 nhém dugc chon tir isoxyanat,
peroxit, cacbodiimit, isoxyanurat, oxazolin, epoxit, anhydrit, ete divinyl

va cac hon hop cta ching.

Mot dic tinh dic biét cia mang nhiéu 16p theo sang ché 1a & chd cAu trac
phén 16p ctia n6 bao gdm it nhat mot 16p (16p A) bao gdm it nhit mdt polyeste
béo-thom c6 kha niang phan huy sinh hoc (thanh phan i) duge trdn v4i polyeste
béo (thanh phan ii, tir 3 dén 40%, tinh theo khéi luong, so véi tong cac thanh
phén i.-v. trong 16p A) véi it nhét 70% tinh theo mol axit suxinic va it nhit mot
16p (16p B) bao gdm ché pham polyme bao gdm polyme béo thom tuy chon
duogc tron voi phan polyhydroxyalkanoat (thanh phn viii, tir 0 dén 40%, tinh
theo khdi lugng, so voi tong cic thanh phén ctia 16p B) va polyme tw nhién
(thanh phﬁn vii, tur 0,1 dén 50%, tinh theo khéi luong, so véi téng cac thanh
phan cta 16p B).
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Ngac nhién phat hién ra rﬁng, mang nhiéu 16p c6 su két hop cac vt liéu ¢o
cac thugc tinh co hoc, kha ning phan huy sinh hoc va céc thudc tinh quang hoc
cuc ky tbt, khién né thich hop dé san xuit nhidu loai bao bi. Nhung trén hét, sy
két hop cua 16p A va 16p B theo séng ché khién mang ndy phan huy duoc rat
nhanh trong céc diéu kién t phan cong nghiép va t6t hon nita 13 trong diéu kién
U phén h¢ gia dinh theo UNI 11355. Mang nay cling c6 c4c thudc tinh co hoc
cao va rat méng; néu, vi du, & dang céc tii c6 chiu cao khong hon 50 cm, rong
khong hon 40 cm (c6 hoic khéng c6 cac dém) va, trong trudng hop cac tii c6
quai, rdng tir 6,5 dén 4 cm, va d day nhé hon 15 um va t6t hon nita 1a nhé hon
13 pum, cac thi ndy c6 kha ning d& duoc khéi lugng it nhét 3 kg, va tham chi tdt

hon nita 13 it nhit 4 kg & cac diu kién thi nghiém dong.

Vi dy, thir nghiém kiéu dong c6 thé bao gém vi€c ddt va ning tai 1én 40 cm
s0 véi mit dat trong 10 14n lién tiép ma khong bi rach. Mang nhiéu 16p theo
sang ché co cac thudc tinh quang hoc tuong tw nhu cac thudc tinh ctia cong bd
don sang ché WO 2017216150 da néu, dong thoi lam tang cac thudc tinh phan
huy sinh hoc ctia mang nhiéu 16p. Cu thé 13, véi do day nho hon 13 pm, mang
nhiéu 16p ¢6 cac thude tinh quang hoc trong subt 16n hon 90%, tét hon 14 16n
hon 91%, do dyc (d6 mo) nhé hon 65%, &t hon 1a nhé hon 45%, va do trong
(dd sic nét) 16n hon 20%, tdt hon 14 16n hon 40%, tham chi t6t hon nira 14 16n

hon 55% (duoc do theo chudn ASTM D1003).

Séng ché cling dé cap dén nhidu loai bao b, cu thé 13 c4c tai dé van chuyén
hang hod va céc tui dé g6i thuc phim ching han nhu céc thi dung thuc pham va
rau bao gdm mang nhiéu 16p nay. Mang nhiéu 16p nay cling déc biét thich hop

@& 1am cac tAm phu.
MO t chi tiét sang ché
Mang nhiéu 16p theo sdng ché bao gdm it nhét mot 16p A va it nhit mot

16p B, tbt hon 1a dugc ddc trung bé‘mg su bd tri 16p duoc chon tir c4c kiéu bd tri
A/BvaA/B/A.
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LOP A
Déi v6i 16p A, 16p ndy bao gdm it nhat mot polyeste béo va it nhat mot polyeste
béo-thom bao gdm:
i) 97 - 60%, tinh theo khdi luong, so voi téng cac thanh phan i.-v., 12 it
nhit mot polyeste béo/thom bao gdm
(a) thanh phan dicarboxylic bao gdm, so voi tdng thanh phan
dicarboxylic
(al) 30-70% tinh theo mol, tdt hon 14 40-60% tinh theo mol,
13 cac don vi dugce din xuét tir it nhat mot axit dicarboxylic
thom;
(a2) 70-30% tinh theo mol, t5t hon 14 60-40% tinh theo mol,
13 cac don vi duge dan xuét tir it nhat mot axit dicarboxylic
béo bao hoa;
(a3) 0 dén 5% tinh theo mol don vi dugc din xuét tir it nhat
mot axit dicarboxylic béo khong bado hoa;
(b) thanh phén diol bao gbm, so véi tong thanh phan diol
(b1) 95-100% tinh theo mol don vi dugc din xuét tir it nhat
mot diol béo bao hoa;
(b2) 0-5% tinh theo mol don vi dugc dan xuét tir it nhit mot
diol béo khong bao hoa.
ii) 3 - 40%, tinh theo khdi lugng, so véi tdng cac thanh phan i.-v., 12 it nhét
mdt polyeste béo bao gdm
(¢) thanh phin dicarboxylic bao gdm so Vi tbng thanh phan
dicarboxylic:
(cl) 70-97% tinh theo mol don vi duoc din xuét tir axit
Suxinic;
(¢2) 3-30% tinh theo mol don vi dugc din xudt tir it nhat mot
axit dicarboxylic bdo hoa khong phai 1a axit suxinic;

(d) thanh phén diol bao gdm, so v&i tong thanh phan diol:

7145
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(d1) 95-100% tinh theo mol don vi dugc dAn xut tir it nhat
mot diol béo bdo hoa;
(d2) 0-5% tinh theo mol don vi dugc din xudt tir it nhat mot
diol béo khong bdo hoa;
(iii) 0 dén 37%, tinh theo khdi luong, so véi tong céc thanh phan i.-v., 1a
it nhat mot polyhydroxyalkanoat;
(iv) 0 dén 10%, tinh theo khéi lugng, so v6i tong cac thanh phan i-v., Ia
it nhat mot chét don.
(v) 0 dén 5%, tinh theo khéi lugng, so véi tdng céc thanh phan i.-v., 1a it
nhit mot chét lién két ngang va/hodc chit mé rong chudi bao gdm it nhat
mot hop chét hai va/hodc nhiéu chirc mang cdc nhém duge chon trong sb
isoxyanat, peroxit, cacbodiimit, isoxyanurat, oxazolin, epoxit, anhydrit,
ete divinyl, va cac hdn hop cia ching;
v6i didu kién 13 néu thanh phn iii. bing 0, thi thanh phén iv. phai 16n hon 0, tdt
hon 14 tir 0,1 dén 8%, thim chi tét hon nita 14 tir 3 dén 5% dén thanh phén (i)
phai dugc bao gdm tir 96,9% dén 60% so véi céc thanh phan i.-v.

Pbi vi thanh phan i. trong 16p A, thanh phan nay bao gdm tir 97 dén 60%,
tinh theo khéi luong, t6t hon 1a tir 96,9% dén 60% , tt hon nita 1a tir 96% dén
70%, tinh theo khéi luong, thdm chi tét hon nita 1 tir 96 dén 88%, tinh theo

khdi lwong so véi tong cac thanh phan i.-v., 1a polyeste béo-thom.

Céc axit dicarboxylic thom trong thanh phan al t6t hon duoc chon tir cac
axit dicarboxylic thom thudc dang axit phtalic, tdt hon 13 axit terephtalic hodc
axit isophtalic, t6t hon nita 1a axit terephtalic va cdc hop chét dicarboxylic di
vong thom, tdt hon 13 axit 2,5-furandicarboxylic, axit 2,4-furandicarboxylic,
axit 2,3-furandicarboxylic, axit 3,4-furandicarboxylic, tdt hon nira 1a axit 2,5-

furandicarboxylic, cac este, cac mudi va cac hon hgp cua chung.

Theo mot phurong an dugc uu tién, cac axit dicarboxylic thom bao gom: 1

dén 99% tinh theo mol, t&t hon 13 5 dén 95% dén t6t hon nira 14 10 dén 80%,
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cia axit terephtalic, cac este hodc cac mudi cta né; 99 dén 1% tinh theo mol,
t6t hon 13 95 dén 5% dén tdt hon nira 1a 90 dén 20%, cua axit 2,5-

furandicarboxylic, cac este hodc cdc mudi cia no.

Tét hon, cac axit dicarboxylic béo bdo hoa trong thanh phan a2 dugc chon
tir C2-C24 bdo hoa, tdt hon la C4-C13, t6t hon nita 1a C4-Cl1, céc axit
dicarboxylic, C1-C24 cua ching, t8t hon 1a C1-C4, c4c alkyl este, cac mudi clia
chung va cac hdn hgp cua ching. Tt hon, cac axit dicarboxylic béo bdo hoa
duoc chon tir axit suxinic, axit 2-etyl suxinic, axit glutaric, axit 2-metyl glutaric,
axit adipic, axit pimelic, axit suberic, axit azelaic, axit sebacic, axit
undecandioic, axit dodecandioic, axit brassylic, axit octadecandioic va céc alkyl
este C1-C24 ctia chung. Theo mdt phuong an dugc uu tién cua sang ché, axit
dicarboxylic béo bao hoa bao gdm cac hdn hgp bao gdm it nhit 50% tinh theo
mol, t6t hon 14 hon 60% tinh theo mol, tot hon nita 13 hon 65% tinh theo mol,
13 axit suxinic, axit adipic, axit azelaic, axit sebacic, axit brassylic, C1-C24 cua
chung, t6t hon 12 C1-C4, céc este, va cac hdn hop ciia ching. Theo mot phuong
an duoc dic biét vu tién, cac hdn hop bao gém hodc 12 axit adipic va axit azelaic
va chira axit azelaic v6i luong tir 5 dén 40% tinh theo mol, tot hon nira 1a tir 10

dén 35% tinh theo mol 13 axit azelaic so v6i tong axit adipic va axit azelaic.

Céc axit dicarboxylic béo khong bao hoa trong thanh phin a3 t6t hon dugc
chon tir axit itaconic, axit fumaric, axit 4-metylen-pimelic, axit 3,4-bis(metylen)
nonandioic, axit 5-metylen-nonandioic, C1-C24 cua chung, tot hon 1a C1-C4,
céc alkyl este, cac mudi clia ching va cac hdn hop cua ching. Theo mét phuong
4n dugc wu tién cua sang ché cac axit dicarboxylic béo khong béo hoa bao gdém
céc hdn hop bao gdm it nhit 50% tinh theo mol, t5t hon 12 hon 60% tinh theo
mol, tbt hon nita 1a hon 65% tinh theo mol, 1a axit itaconic va C1-C24 cua no,
t5t hon 1a C1-C4, céc este. T4t hon nita 13 cac axit dicarboxylic béo khong bdo

hoa bao gom axit itaconic.
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Déi voi cac diol béo bdo hoa trong thanh phén b1, tot hon chiing dugc chon
tir 1,2-etandiol, 1,2-propandiol, 1,3-propandiol, 1,4-butandiol, 1,5-pentandiol,
1,6-hexandiol, 1,7-heptandiol, 1,8-octandiol, 1,9-nonanediol, 1,10-decandiol,
1,11-undecandiol, 1,12-dodecandiol, 1,13-tridecandiol, 1,4-
xyclohexandimethanol, neopentylglycol, 2-metyl-1,3-propandiol,
dianhydrosorbitol,  dianhydromannitol, ~dianhydroiditol, ~xyclohexandiol,
xyclohexanmetandiol, cac dialkylen glycol va céc polyalkylen glycol ¢6 trong
lugng phan tir 100-4000 ching han nhu polyetylen glycol, polypropylen glycol
va cac hdn hop cua chung. Tét hon, thanh phdn diol bao gdm it nhét 50% tinh
theo mol cia mdt hodc nhiéu diol duoc chon tr 1,2-etandiol, 1,3-propandiol,

1,4-butandiol. Tét hon nita, thanh phin diol bao gdm hogc 1a 1,4-butandiol.

Pbi voi cac diol béo khong bao hoa trong thanh phdn b2, t6t hon chung
duoc chon tir cis-2-buten-1,4-diol, trans-2-buten-1,4-diol, 2-butyn-1,4-diol, cis-
2-penten-1,5-diol, frans- 2-penten-1,5-diol, 2-pentyn-1 ,5-diol, cis-2-hexen-1,6-
diol, trans-2-hexen-1,6-diol, 2-hexyn-1,6-diol, cis-3exen-1,6-diol, trans-3-

hexen-1,6-diol, 3-hexyn-1,6-diol.

Trong lugng phan tir Mn ctia polyeste béo-thom trong 16p A t6t hon 12 16n
hon 20,000, tot hon nita 13 16n hon 40,000. Déi véi chi s6 da phén tan cédc trong
lugng phéan tir, Mw/Mn, t5t hon ndm trong khoang tir 1,5 dén 10, t6t hon nita 12
ir 1,6 dén 5, va tham chi tdt hon nita 1a tir 1,8 dén 2,7.

Céc trong lugng phan tt Mn va Mw ¢6 thé duoc do bang phép do sic ky
thim thu gel (gel permeation chromatography - GPC). Viéc xdc dinh co thé
duoc thuc hién véi hé sdc ky duoc duy tri & 40°C, str dung bd hai cot ndi tiép
(dudng kinh hat 5 pm va 3 pm véi 4o x6p hdn hop), may do chi s6 khic xa,
dung dich rtra giai cloroform (tbc do dong 0,5 ml/phut) va stir dung polystyren

lam chuin tham khao.
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Tét hon, polyeste béo-thom trong 16p A ¢6 dd nhét ndi tai 1én hon 0,3 dl/g
(dugc do bing nhét ké Ubbelohde cho céc dung dich ¢6 nong d6 0,2 g/dl trong
CHCI3 & 25°C), t6t hon 1a tir 0,3 dén 2 dl/g, tt hon nita 14 tir 0,4 dén 1,2 dV/g.

Ham lugng cac nhom axit dAu cudi cua polyeste béo-thom trong 16p A tbt
hon 12 nhé hon 100 meg/kg, tdt hon nita 12 nho hon 60 meq/kg va thdm chi con
t5t hon nita 1a nho hon 40 meg/kg.

Ham luwong cac nhém axit dau cudi c6 thé duge do 13 da biét trong linh vuc

nay, vi du nhu da dugc boc 16 trong cong bd don quéc t& WO2017216150.

Polyeste béo-thom trong 16p A ¢6 kha nang phéan huy sinh hoc. Theo nghia
cua sang ché, polyme c6 kha ning phan huy sinh hoc nghia la polyme ma cé

kha niang phan huy sinh hoc theo EN 13432.

Polyeste béo-thom trong 16p A ¢6 thé dugc tdng hop theo bat ky quy trinh
nao da biét trong linh vuc nay. Cu thé 13, c6 thé thuan loi thu duoc st dung phan

ung da tring ngung.

Tbt hon, qué trinh tong hop co thé dugc thuc hién v6i su ¢6 mit cia chét
xuc téc thich hop. Cac chat xtic tac thich hop, ¢6 thé d& cap dén, vi du 1a cac
hop chét hitu co - kim loai thiéc, chéng han nhu cac dan xuét axit thiée (IV),
céc hop chét titan, ching han nhu orthobutyl titanat, cic hop chit nhom, ching
han nhu triisopropyl nhdm, cac hop chét animon va kém, va cac hop chét zirconi

va cac hon hgp cta ching.

V& thanh phin ii. cia 16p A, thanh phin nay bao gdm tir 3 dén 30%, tinh
theo khéi Iugng, t5t hon 1a tir 4 dén 25%, tinh theo khéi luong, tham chi tot hon
nita 12 tir 4 dén 12%, tinh theo khdi luong so véi téng cac thanh phan i-v., 12
polyeste béo bao gdm thanh phan dicarboxylic bao gdm tir 70 dén 97% tinh theo
mol so v6i tdng thanh phan dicarboxylic don vi dugc dan xuét tlr axit suxinic,
t6t hon 1a tr 70% dén 90%, tham chi tdt hon nita 13 tir 72% dén 82% (thanh

phdn c1) va tir 3 dén 30% tinh theo mol don vi dugc din xuét tir it nhat mot axit
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dicarboxylic bo hoa khong phai 1a axit suxinic, tét hon 1 tir 10% dén 30%

(thanh phan c2).

Céc axit dicarboxylic béo bio hoa khong phai la axit suxinic trong thanh
phan c2 t5t hon dwoc chon tir C5-C24, tét hon 1a C5-C13, t6t hon nira la C7-
C11, cac axit dicarboxylic bdo hoa, C1-C24, tdt hon 13 C1-C4, cac alkyl este
cua chung, c4c mudi cia chiing va cac hdn hop. Tt hon, cac axit dicarboxylic
béo bdo hoa duge chon tir: axit suxinic (c1 thanh phan), axit 2-etyl suxinic, axit
glutaric, axit 2-metyl glutaric, axit adipic, axit pimelic, axit suberic, axit azelaic,
axit sebacic, axit undecandioic, axit dodecandioic, axit brassylic, va cac alkyl
este C1-24 cua ching. Theo mdt phuong an dugc dac biét vu tién cia sang ché,

thanh phn c2 13 axit azelaic.

P&i voi thanh phan diol d, thanh phin nay bao gdm cdc thanh phan béo
bao hoa d1 va céc thanh phan béo khong bao hoa d2.

Di véi cac diol béo bdo hoa trong thanh phﬁn d1, t6t hon chiing dugc chon
tr 1,2-etandiol, 1,2-propandiol, 1,3-propandiol, 1,4-butandiol, 1,5-pentandiol,
1,6-hexandiol, 1,7-heptandiol, 1,8-octandiol, 1,9-nonanediol, 1,10-decandiol,
1,11-undecandiol, 1,12-dodecandiol, 1,13-tridecandiol, 1,4-
Xyclohexandirﬁethanol, neopentylglycol, 2-metyl-1,3-propandiol,
dianhydrosorbitol, dianhydromannitol,  dianhydroiditol, xyclohexandiol,
xyclohexanmetandiol, cac dialkylen glycol va céc polyalkylen glycol véi trong
lugng phan tir 100-4000 ching han nhu polyetylen glycol, polypropylen glycol
va c4c hdn hop cua ching. Tt hon, thanh phan diol bao gdm it nhat 50% tinh
theo mol ciia mot hodc nhiéu diol dugc chon tir 1,2-etandiol, 1,3-propandiol,

1,4-butandiol. Tét hon nita, thanh phan diol bao gdm hodc 1a 1,4-butandiol.

Dbi vé6i cac diol béo khong bdo hoa trong thanh phan d2, tét hon chung
duoc chon tir cis-2-buten-1,4-diol, trans-2-buten-1,4-diol, 2-butyn-1,4-diol, cis-
2-penten-1,5 diol, trans-2-penten-1,5-diol, 2-pentyn-1,5-diol, cis-2-hexen-1,6-
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diol, frans-hexen-1,6-diol, 2-hexyn 1,6-diol, cis-3-hexen-1,6-diol, irans-3-

hexen-1,6-diol, 3-hexyn-1,6-diol.

Trong lugng phén tir Mn cua polyeste béo ii. cua 16p A t6t hon 13 16n hon
20,000, t6t hon nita 1a 16n hon 40,000. Péi véi chi sé da phan tan cac trong
lwong phan tr Mw/Mn, tdt hon chi s nay 1 tir 1,5 dén 10, tot hon nita 1a tir 1,6
dén 5 dén tham chi t5t hon nira 14 tir 1,8 dén 2,7.

Céc trong lugng phan tt Mn va Mw ¢o thé dugc do bang phép do sic ky
thAm théu gel (gel permeation chromatography - GPC). Viéc xéac dinh ¢6 thé
duge thue hién voi hé sic ky dugc duy tri & 40 °C, sit dung b hai cot ndi tiép
(cac duong kinh hat 14 5 pm va 3 um véi do x6p hdn hop), may do chi s6 khuc
xa, dung dich rira gidi cloroform (tbc do6 dong 0,5 ml/phat) va st dung

polystyren lam chuén tham khao.

Tét hon, polyeste béo ii. c6 do nhét ndi tai (duge do v6inhét ké Ubbelohde
cho cac dung dich trong CHCI3 ¢6 ndng do 0,2 g/dl & 25 °C) 16n hon 0,3 dl/g,
t6t hon 14 tir 0,3 dén 2 dl/g, tdt hon nita 1a tir 0,4 dén 1,4 dV/g.

Ham lugng cac nhom axit déu cubi ciia polyeste béo ii. t6t hon 1 tir 30 dén

160 meq/kg.

Ham lugng céc nhém axit dAu cudi c6 thé duge do 12 da biét trong linh vuce

nay, vi du nhu dugc boc 10 trong cong b6 don sang ché qudc t& W02017216150.

Polyeste béo ii. c6 thé dugc tdng hop theo bt ky quy trinh ndo da biét
trong linh vuc nay. Cu thé, ¢6 thé thuan loi thu duoc bing phan tmg da tring

ngung.

Tét hon, qua trinh téng hop co thé duoc thuc hién véi sy ¢6 mit cia chét
xtic téc thich hop. Céc chat xtic tc thich hop, c6 thé dé cap dén, vi du 1a céc
hop chét hitu co - kim loai thiée, vi du c4c dan xuét axit thiéc (IV), cac hop chét
titan, vi du orthobutyl titanat, cac hop chét nhom, vi du triisopropyl nhém,

antimony va zinc va cdc hop chat zirconi va cac hon hop cua ching.
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Polyeste béo trong 16p A (thanh phan ii.) 12 ¢6 kha ning phén huy sinh hoc.
Theo nghia cta séng ché, polyme c6 kha nang phén huy sinh hoc nghia 1a

polyme ma c6 kha nang phan huy sinh hoc theo EN 13432.

V& thanh phan iii. ctia 16p A, tuy chon né bao gdm it nhit mot
polyhydroxyalkanoat, t6t hon 14 tir 0 dén 37%, ot hon nira 1a tir 5 dén 37%,

tham chi tt hon nita 1a tir 10 dén 25% so v6i tong cac thanh phén i.-v.

Tt hon nita, polyhydroxyalkanoat dugc chon tir nhém gdm cac polyeste
cta axit lactic, poly-s-caprolacton, polyhydroxybutyrat, polyhydroxybutyrat-
valerat, polyhydroxybutyrat-propanoat, polyhydroxybutyrat-hexanoat,
polyhydroxybutyrat-decanoat, polyhydroxybutyrat-dodecanoat,
polyhydroxybutyrat-hexadecanoat, polyhydroxybutyrat-octadecanoat, poly-3-
hydroxybutyrat-4-hydroxybutyrat. Tét hon, polyhydroxyalkanoat bao gbm ft

nhat 80%, tinh theo khdi lrong ctia mot hodc nhiéu polyeste ctia axit lactic.

Theo mot phuong an dugc wu tién, cac polyeste cua axit lactic duge chon
tir nhom gdm phirc 1ap thé axit poly-L-lactic, axit poly-D-lactic, axit poly-DL-
lactic, cac copolyme bao gdm hon 50% tinh theo mol cta axit lactic, cac
polyeste hodc cac hdn hop clia chiing. Déc biét wu tién la cac polyeste cua axit
lactic chira it nhat 95%, tinh theo khéi lugng cac don vi ip lai duge dan xuat tir
L-lactic hodc Axit D-lactic hodc cdc hdn hop cta ching, c6 trong luong phén
&t Mw 16n hon 50,000, d¢ nhot truot tir 50 dén 500 Pa.s, tt hon 12 100-300 Pa.s
(dugc do theo chudn ASTM, D3835 & T = 190°C, do dbc truot = 1000 s-1, D =
1 mm, L /D = 10).

Theo mot phuong an dugc dac biét uu tién cia sang ché, polyeste ctia axit
lactic bao gdm it nhit 95%, tinh theo khéi lugng don vi dugc dan xuét tir Axit
L-lactic, <5% cac don vi lap lai duoc dan xut tir axit D-lactic, c6 diém néng
chay ndm trong khoang tir 135 dén 180°C, nhiét 40 chuyén tiép thiy tinh (Tg)
ndm trong khoang tir 55-65°C va MFR (duoc do theo ISO 1133-1 & 190°C va
2,16 kg) nam trong khoang 1-50g/10 min. Vi duy vé cac polyeste thuong mai ctia
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axit lactic c6 cac thudc tinh nay bao gom, vi du, cac san pham polyme sinh hoc

Ingeo™ 4043D, 3250D va 6202D.

Trong ché phim cta 16p A ¢6 0 - 10%, tinh theo khéi luong, tot hon 12 tir
0.1 dén 8%, tham chi tét hon nita 12 tir 3 dén 5% so v6i tong céc thanh phan i.-
v. cia it nhat mot chat don (thanh phé‘m iv), ma tot hon 13 dugce chon tir cao lanh,
baryt, dét sét, bot talc, canxi va magié, cac carbonat sit va chi, nhom hydroxit,

kieselguhr, nhom sulfate, sulfat bari, oxit silic, mica, dioxit titan va volastonit.

Theo mdt phuong an dugce uu tién cua sang ché, chét don trong ché phdm
cta 16p A bao gém bot talc, mica, canxi carbonat hodc céc hdn hop cta ching,
c6 & dang cac hat c6 dudng kinh hat trung binh nhé hon 10 microns dugc do so
v6i true chinh cia hat, tdt hon nita 13 c6 dudng kinh hat trung binh nhé hon 2
microns (dugc do theo ASTM 13320). Thuc vay, tac gia sang ché da phat hién
ra ring cac chat don dang néu trén ma khong duge dic trung bang duong kinh
hat trung binh nhu vay cho thdy cac dic tinh phan huy thap hon dang ké trong

qué trinh G phan cong nghiép cac vét chira chiing.

Néu thanh phén iii. bing 0, thi thanh phn iv. phai 16n hon 0, tot hon 14 tir
0.1 dén 8%, tham chi tét hon nita 1a tir 3 dén 5% so véi cac thanh phan i.-v.

Con c6 mit trong ché pham cia 16p A 1 tir 0 dén 5%, tinh theo khdi luong,
t4t hon 1 tir 0 dén 0,5%, tinh theo khéi luong, so vdi tong céc thanh phan i.-v.,
12 it nhat mot chit lién két ngang va/hodc chit mé rong chudi dé cai thién tinh
4n dinh cho céc phan ng thuy phan (thanh phan v.).

Chét lién két ngang vi/hodic chit mé rong chudi duoc chon tir hop chét hai
va/hodc nhiéu chitc mang cic nhom duoc chon tir isoxyanat, peroxit,
cacbodiimit, isoxyanurat, oxazolin, epoxy, anhydrit hodc ete divinyl hodc cac
hdn hop cua chung.

Dac biét uu tién 1 cac hén hop cta hgp chét hai va/hodc nhiéu chirc mang

c4c nhom isoxyanat v6i hop chat hai va/hodc nhiéu chirc mang cac nhom epoxy,
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tham chi tdt hon nita 1a bao gém it nhét 75%, tinh theo khdi luong ctia hgp chét

hai va/hoic nhi€u chirc mang cac nhom isoxyanat.

Céc hop chit c6 hai nhém da chirc bao gdm cac nhém isoxyanat t5t hon
duogc chon tir p-phenylen diisoxyanat, 2,4-toluen diisoxyanat, 2,6-toluen
diisoxyanat, 4,4-diphenylmetan-diisoxyanat, 1,3-phenylen-4-chloro
diisoxyanat, 1,5-naphtalen diisoxyanat, 4,4-diphenylen diisoxyanat, 3,3'-
dimetyl-4,4-diphenylmetan diisoxyanat, 3-metyl-4,4'-diphenylmetan
diisoxyanat, diphenyleste diisoxyanat, 2,4-xyclohexan diisoxyanat, 2,3-
xyclohexan diisoxyanat, 1-metyl-2,4-xyclohexyl diisoxyanat, 1-metyl- 2,6-
xyclohexyl diisoxyanat, bis-(isoxyanat xyclohexyl) metan, 2,4,6-toluen
triisoxyanat,  2,4,4-diphenylete  triisoxyanat, — polymetylen-polyphenyl-
polyisoxyanats, metylen diphenyl diisoxyanat, triphenylmetan triisoxyanat,
3,3'-ditolylen-4,4-diisoxyanat, 4,4'-metylen-bis(2-metyl-phenyl isoxyanat),
hexametylen 1,3-xyclohexylen diisoxyanat, 1,2-xyclohexylen diisoxyanat va
cac hdn hop ctia ching. Theo mt phuong an dugc vu tién, hop chét chira céc

nhom isoxyanat 13 4,4-diphenylmetan-diisoxyanat.

Di véi cac hop chét hai va da chitc mang cac nhom peroxit, t5t hon ching
dugc chon tir benzoyl peroxit, lauroyl peroxit, isononanoyl peroxit,
di-(t-butylperoxyisopropyl) benzen, t-butyl peroxit, dicumy! peroxit,
alpha,alpha-di(t-butylperoxy)diisopropylbenzen, 2,5-dimetyl-2,5-di(t-
butylperoxy) hexan, t-butyl cumyl peroxit, di-t-butyl peroxit, 2,5-dimetyl-2,5-
di(t-butylperoxy) hex-3-ynin, di(4-t-butylxyclohexyl) peroxydicarbonat,
dicetyl peroxydicarbonat, dimyristyl peroxydicarbonat, 3,6,9-trietyl-3,6,9-
trimetyl-1,4,7-triperoxonan, di(2-etylhexyl) peroxydicarbonat va cac hon hop

cta chung.

Céc hop chét hai va da chirc mang cic nhom cacbodiimit ma t6t hon 12
dugc st dung trong ché pham theo sng ché duoc chon tir poly(xyclooctylen

cacbodiimit), poly(1,4-dimetylenxyclohexylen cacbodiimit),
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poly(xyclohexylen cacbodiimit), poly(etylen cacbodiimit), poly(butylen
cacbodiimit), poly(isobutylen cacbodiimit), poly(nonylen cacbodiimit),
poly(dodecylen cacbodiimit), poly(neopentylen cacbodiimit), poly (I, 4-
dimetylen phenylen cacbodiimit), poly (2, 2', 6,6'-tetraisopropyldiphenylen
cacbodiimit) (Stabaxol <®> D), poly(2.4,6-triisopropyl-1,3-phenylen
cacbodiimit) (Stabaxol <®> P- 100), poly(2,6-diisopropyl- 1,3-phenylen
cacbodiimit) (Stabaxol <®> P), poly(tolyl cacbodiimit) (Stabaxol <®> P) P),
poly (tolyl cacbodiimit), poly(4,4'-diphenylmetan cacbodiimit), poly(3,3'-
dimetyl-4,4'-biphenylen cacbodiimit), poly(p-phenylen cacbodiimit), poly(m-
phenylen cacbodiimit), poly(3,3'-dimetyl-4,4'-diphenylmetan cacbodiimit),
poly(naphthylen cacbodiimit), poly(isophoron cacbodiimit), poly(cumene
cacbodiimit), p-phenylen bis(etylcacbodiimit), 1,6-hexametylen
bis(etylcacbodiimit), 1,8-octametylen bis(etylcacbediimit), 1,10-decametylen
bis(etylcacbodiimit), 1,12-dodecametylen bis(etylcacbodiimit) va cac hdn hop

cta chung.

Vi du vé cac hop chét hai va da chirc mang cac nhém epoxy ma 6 thé tbt
hon dugc sit dung trong ché pham theo sang ché 1a tt ca cac polyepoxit tlr cac
dau epoxy hoé va/hodc tir styren-glyxidyl ete-metyl metacrylat hodc glyxidyl
ete-metyl metacrylat co trong luong phén ti niam trong khoang tir 1000 dén
10,000 va c6 s6 epoxy trén mdi phan tir 1a tir 1 dén 30 dén 6t hon 1a tir 5 dén
25, céac epoxit dugce chon tir nhom bao gom: dietylen glycol diglyxidyl ete,
polyetylen glycol diglyxidyl ete, polyglyxerol polyglyxidyl ete, 2-epoxybutan,
polyglyxerol polyglyxidyl! ete, isopren diepoxit va xyclo béo cac diepoxit, 1,4-
xyclohexandimethanol ~ diglyxidyl ete, glyxidyl 2-metylphenyl ete,
propoxylatotriglycolcidy! ete, propoxylatotriglyxidy! ete, tetraglyxidyl etes cua

meta-xylendiamin va diglyxidyl ete clia bisphenol A va cac hdn hop ctia chang.

Cung v6i cac hop chét hai va da chuc mang isoxyanat, peroxit,

cacbodiimit, isoxyanurat, oxazolin, epoxy, anhydrit va cic nhom ete divinyl
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ching han nhu cac chat dugc md ta & trén, cac chat xtc téc cling c6 the duge sir
dung dé 1am tang kha ning phan tmg cia cac nhom phan tng. Trong truong hop
céc polyepoxit, cac mudi axit béo, tham chi t6t hon nira 1a cac stearat canxi va

cac stearat kém, c6 thé duoc st dung.

Theo mot phuong an dugc dac biét wu tién clia sang ché, chét lién két ngang
va/hodc chit mé rong chudi bao gdm cac hop chit mang cic nhom isoxyanat,
t6t hon 1 4,4-diphenylmetan-diisoxyanat, va/hodc mang cac nhém cacbodiimit,
va/hodc mang ciac nhom epoxy, t6t hon 1a thudc dang styren -
glyxidylteremetylmetacrylat.

LOP B
Péi véi 16p B, 16p nay bao gbm:
(vi) 99,9 - 50%, tinh theo khdi luwong so voi tdng céc thanh phin vi.-x. cia
it nhat mot polyeste béo-thom bao gom:
(e) thanh phan dicarboxylic bao gdm, so v6i tbng thanh phén
dicarboxylic:
(e1) 30 dén 70% tinh theo mol don vi dugc dan xuat tir it nhét
mot axit dicarboxylic thom;
(e2) 70-30% tinh theo mol don vi dwoc dan xudt tur it nhét
mot axit dicarboxylic béo bdo hoa;
(€3) 0 dén 5% tinh theo mol don vi dugc din xuAt tir it nhét
mot axit dicarboxylic béo khong bdo hoa;
(f) thanh phan diol bao gdm, so véi tong thanh phan diol
(f1) 95-100% tinh theo mol don vi dugc dan xuét tir it nhét
mot diol béo bao hoa;
(f2) 0-5% tinh theo mol don vi dugc dan xuat tir it nhét mot
diol béo khong bao hoa;
(vii) 0,1 - 50%, tinh theo khéi luong so véi tdng cac thanh phan vi.-x. cia

it nhat mot polyme c6 ngudn gdc tu nhién;
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(viii) 0 dén 40%, tinh theo khéi lwong so véi tong cac thanh phan vi-x.
cta it nhat mot polyhydroxyalkanoat;

(ix) 0 - 15%, tinh theo khdi lugng so véi tong cic thanh phan vi.-x. cua it
nhét mot chét don;

(x) 0 - 5%, tinh theo khdi Iwong, so véi tong cac thanh phén vi.-x. cta 0 -
5%, tinh theo khdi luong ciia it nhat mot cht lién két ngang va/hodc chét
m& rong chudi bao gbm it nhAt mot hop chat hai va/hodc nhiéu chirc ¢6
isoxyanat, peroxit, cacbodiimit, isoxyanurat, oxazolin, epoxy, anhydrit

hoiic cac nhom ete divinyl, va cdc hdn hop clia chung.

V& thanh phan vi. cia 16p B, n6 bao gdm 99,9 dén 50%, tinh theo khoi
lwong, tot hon 12 95 dén 65%, tinh theo khdi lugng so véi tbng cac thanh phan

vi.-x, 13 polyeste béo-thom.

Céc axit dicarboxylic thom trong thanh phdn el tbt hon duge chon tir cac
axit dicarboxylic thom thudc dang axit phtalic, t5t hon 1a axit terephtalic hodc
axit isophtalic, tot hon nfta 13 axit terephtalic va cac hop chét dicarboxylic di
vong thom, tét hon 12 axit 2,5-furandicarboxylic, axit 2,4-furandicarboxylic,
axit 2,3-furandicarboxylic, axit 3,4-furandicarboxylic, t6t hon nita 13 axit 2,5-

furandicarboxylic, cac este, cac mudi va cac hdn hop cia chung.

Theo mot phuong 4n dugc wu tién, cac axit dicarboxylic thom bao gom: 1
dén 99% tinh theo mol, t6t hon 13 5 dén 95% dén t6t hon nita 1a 10 dén 80%,
cua axit terephtalic, cac este hodc cac mudi ctia nd; 99 dén 1% tinh theo mol,
8t hon 1a 95 dén 5% dén &t hon nira 1a 90 dén 20%, la axit 2.5-

furandicarboxylic, c4c este hodc cac muoi cua no.

Tét hon 13 cac axit dicarboxylic béo bdo hoa trong thanh phan €2 duoc
chon tir C2-C24 bao hoa, t6t hon 1a C4-C13, tbt hon nita 1a C4-C11, cac axit
dicarboxylic, C1-C24 ctia chung, tot hon 1a C1-C4, céc alkyl este, cac mubi cia
chung va cac hdn hop cua chung. T4t hon 1a céc axit dicarboxylic béo bdo hoa

duoc chon tir axit suxinic, axit 2-etyl suxinic, axit glutaric, axit 2-metyl glutaric,
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axit adipic, axit pimelic, axit suberic, axit azelaic, axit sebacic, axit
undecandioic, axit dodecandioic, axit brassylic, acid, axit octadecandioic va cac
alkyl este C1-24 cua chung. Theo mét phuong dn duge uu tién cia sang ché axit
dicarboxylic béo bdo hoa bao gdm cac hdn hop bao gbm it nhit 50% tinh theo
mol, t6t hon 12 hon 60% tinh theo mol, t6t hon nita 1a hon 65% tinh theo mol,
1a axit suxinic, axit adipic, axit azelaic, axit sebacic, axit brassylic, C1-C24 cua
chung, t6t hon 12 C1-C4 céc este, va cac hdn hop ctia chiing. Theo mdt phuong
an duoc dac biét vu tién, cac hdn hop bao gém hodc 1a axit adipic va axit azelaic
va chira axit azelaic véi luong tir 5 dén 70% tinh theo mol, t&t hon nita 1a tir 10
dén 55% tinh theo mol, tham chi tt hon nita 1a tir 12 va 45% tinh theo mol, 1a

axit azelaic so véi tong axit adipic va axit azelaic.

Céc axit dicarboxylic béo khong bédo hoa trong thanh phdn e3 t6t hon dugc
chon tir axit itaconic, axit fumaric, axit 4-metylen-pimelic, axit 3,4-bis(metylen)
nonandioic, axit 5 metylen-nonandioic, C1-C24 cua chung, t6t hon 1a C1-C4,
cac alkyl este, cac mudi clia chiing va cac hdn hop cua ching. Theo mot phuong
4n duoc vu tién cla sang ché, cac axit dicarboxylic béo khong béo hoa bao gdm
chc hdn hop bao gdm it nhét 50% tinh theo mol, tot hon 12 hon 60% tinh theo
mol, t&t hon nita 1a hon 65% tinh theo mol, 13 axit itaconic va C1-C24 cua no,
t6t hon 12 C1-C4, céc este. TSt hon nita 1a céc axit dicarboxylic béo khong bao

hoa bao gdm axit itaconic.

D&i vai cac diol béo bao hoa trong thanh phﬁn f1, tot hon 1a duge chon tir
1,2-etandiol, 1,2-propandiol, 1,3-propandiol, 1,4-butandiol, 1,5-pentandiol,
1,6-hexandiol, 1,7-heptandiol, 1,8-octandiol, 1,9-nonanediol, 1,10-decandiol,
1,11-undecandiol, 1,12-dodecandiol, 1,13-tridecandiol, 1.4-
xyclohexandimethanol, neopentylglycol, 2-metyl-1,3-propandiol,
dianhydrosorbitol, ~dianhydromannitol, ~dianhydroiditol, xyclohexandiol,
xyclohexanmetandiol, cac dialkylen glycol va céc polyalkylen glycol ¢6 trong

lugng phan i 100-4000 chéng han nhu polyetylen glycol, polypropylen glycol
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va cac hdn hop cia chiing. Tt hon, thanh phan diol bao gbm it nhét 50% tinh
theo mol ctia mdt hodic nhiéu diol duge chon tir 1,2-etandiol, 1,3-propandiol,

1,4-butandiol. Tét hon nita 13, thanh phan diol bao gbm hogc 1a 1,4-butandiol.

Déi v6i cac diol béo khong bio hoa trong thanh phan 2, tét hon ching
duoc chon tir cis-2-buten-1,4-diol, trans-2-buten-1,4-diol, 2-butyn-1,4-diol, cis-
2-penten-1,5 diol, trans-2-penten-1,5-diol, 2-pentyn-1,5-diol, cis-2-hexen-1,6-
diol, trans-2-hexen-1,6-diol, 2-hexyn-1,6-diol, cis-3-hexen-1,6-diol, trans-3-
hexen-1,6-diol, 3-hexyn-1,6-diol.

Trong luong phan tir Mn cua polyeste béo-thom trong 16p B t6t hon 1a 16n
hon 20,000, t&t hon nita 1a 16n hon 40,000. D6i vdi chi s6 da phan tan trong
lugng phan tr, Mw/Mn, t6t hon chi sb nay la tir 1,5 dén 10, t6t hon nita 1 tir

1,6 dén 5, va tham chi t5t hon nita 13 tir 1,8 dén 2,7.

Céc trong luong phéan tr Mn va Mw ¢6 thé dugc do bang phép do sic ky
thdm thiu gel (GPC). Viée x4c dinh c6 thé duge thuc hién vé6i hé sic ky duge
duy tri & 40°C, str dung bd hai cot nbi tiép (dudng kinh hat 5 pm va 3 pm voi
do x6p hdn hop), may do chi sd khuc xa, dung dich rra gidi cloroform (tbc do

dong 0,5 ml/phut) va sir dung polystyren lam chuén tham khao.

Tét hon, polyeste béo-thom trong 16p B ¢6 d9 nhét noi tai 16n hon 0,3 dl/g
(dugc do st dung nhét ké Ubbelohde cho cac dung dich ¢ néng d6 0,2 g/dl
trong CHCI3 & 25°C), tt hon 1a tir 0,3 dén 2 dl/g, tot hon nita 1a tir 0,4 dén 1,2
dl/g.

Ham lugng cac nhom polyeste cla axit béo-thom dAu cubi trong 16p B tot
hon 13 nho hon 100 meg/kg, tot hon 1a nhé hon 60 meq/kg va thm chi tt hon
nita 12 nho hon 40 meq/kg.

Ham lugng cac nhom axit dau cubi co6 thé duoc do nhu di biét trong linh

vuc nay, vi du nhu da dugc bdc 16 trong WO2017216150.
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Polyeste béo-thom trong 16p B 1a c6 kha ning phan huy sinh hoc. Theo
nghia cua sang ché, polyme c6 kha ning phan huy sinh hoc nghia la polyme ma

¢6 kha ning phin huy sinh hoc theo EN 13432.

Polyeste béo-thom trong 16p B ¢6 thé duoc tdng hop theo bt ky quy trinh
nao da biét trong linh vuc nay. Cu thé 13, ¢6 thé thuan loi thu duge st dung phan

ung da trung ngung.

Tét hon, qua trinh téng hop ¢6 thé dugc thuc hién v6i sy 6 mat ciia chét
xtc tac thich hop. Cac chét xuc tac thich hop, ¢6 thé dé cap dén, vi dy, cac hop
chat hitu co - kim loai thiée, ching han nhu cac din xuét axit thiée (IV), cac hop
chét titan, ching han nhu orthobutyl titanat, cic hop chét nhom, ching han nhu
tri-isopropyl nhdm, cac hop chit animon va k&m, va cac hop chit zirconi va céc

hdn hop cua chung.

Ché phim 16p B bao gdm 0,1-50%, tinh theo khdi lwong, tot hon 12 5-35%,
tinh theo khéi luong, so v6i tong cac thanh phan vi.-x., 1a it nhét mot polyme c6
ngudn gbe ty nhién (thanh phan vii). Trong ché pham cua 16p B, polyme co
nguén géc tu nhién la tdt hon duoc chon tir tinh bot, chitin, chitosan, c4c alginat,
cac protein ching han nhu gluten, zein, casein, collagen, gelatin, cac gum tu
nhién, axit rosinic va cac din xudt cua ching. Tét hon, trong ché phim cta 16p
B polyme ¢6 ngudn gdc tu nhién 1a tinh bot.

Thuét ngit “tinh bot” c6 nghia la tAt ca cac loai tinh bot, nghia la bot mi,
tinh bot tw nhién, tinh bdt thiy phan, tinh bdt bi phan huy, tinh bot hd hoa, tinh
bot hoa déo, tinh bot nhiét déo, chat don sinh hoc bao gdm tinh bot phie hop
hodc cac hdn hop ctia chung. Déc biét thich hgp theo sang ché 14 tinh bot nay 12
cac tinh bot tir khoai ty, ngd, bot sin va dau.

Piic biét wu tién 13 cc tinh bot d& bj phan hity hogc cé khdi lugng phan tir

ban dau cao, chéng han nhu tinh bot khoai tdy hodc tinh bt ngo.
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Tinh bdt c6 thé c6 mit & dang tw nhién hodc & dang di duoc bién dbi hoa
hoc, chéng han nhu tinh bot cua céc este c6 muc thay thé tr 0,2 dén 2.5, tinh

bot duoc hydroxypropyl hoa hodc tinh bot duge bién ddi voi cac chudi chat béo.

Trong trudng hop 1a tinh bot phan huy, c6 thé tham khao thong tin trong
cac patent EP-0 118 240 va EP-0 327 505, nghia la tinh bot dugc xi Iy sao cho
co ban khong c6 cai goi 1a "céc hinh chit thap Maltese" dudi kinh hién vi quang
hoc trong 4nh sang phan cyc va cai goi 1a "cac bong ma" dudi kinh hién vi quang
hoc ¢6 tuong phan pha. Tét hon, tinh bdt dwoc phan huy bang quy trinh ép dun
& nhiét do tr 110 dén 250 °C, 6t hon 1a 130-180 °C, t6t hon 1a du6i 4p suat tir
0,1 dén 7 MPa, tét hon 13 0,3-6 MPa, tét hon 13 dugc cip ndng lwgng 16n hon
0,1 kWh/kg trong qua trinh ép dun nay.

Tét hon, qua trinh phan huy tinh bot t5t hon dién ra v6i sy c6 mat cia 1-
40%, tinh theo khéi luong so v6i trong luong cia tinh bot ciia mot hodc nhiéu
cac chit 1am déo duogc chon tir nude va cac polyol co tir 2 dén 22 nguyén tir
cacbon. Déi véi nude, ciing c6 thé 12 nude ty nhién ¢ trong tinh bot. Trong sO
céc polyol, uvu tién 1a céc polyol co tur 1 dén 20 nhom hydroxyl chira tir 2 dén 6
nguyén tir cacbon, cac este ctia chung, céc thioete va cdc este vO co va hitu co.
Vi du vé cac polyol la glyxerol, diglyxerol, polyglyxerol, pentaerythritol,
polyglyxerol etoxy hoa, etylen glycol, polyetylen glycol, 1,2-propandiol, 1,3-
propandiol, 1,4-butandiol, neopentylglycol, sorbitol monoaxetat, sorbitol oxit
monoaxetat, sorbitol oxorbate diethoxylated sorbitol va cac hdn hop cua ching.
Theo mot phwong 4n duge wu tién, tinh bot duge cho phén huy véi sy ¢6 mét
cta glyxerol hodc hdn hgp cac chét 1am déo bao gdm glyxerol, t6t hon nita 1a

chira tir 2 va 90%, tinh theo khdi luong glyxerol.

T6t hon, tinh bot phan huy va lién két ngang theo sang ché bao gdm tir 1
dén 40%, tinh theo khéi luong 1a cac chat 1am déo so v6i trong lugng cla tinh
bot. Khi tinh bot c6 mit trong ché pham cta 16p B, 6t hon n6 & dang cac hat ¢6
tiét dién tron hoic elip hodc gidng hinh elip ¢6 duong kinh trung binh nhé hon
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1 micron, va tdt hon nita 13 c6 duong kinh trung binh nhé hon 0,5 um, duogc do

doc theo truc chinh cda hat.

Ché phim ctia 16p B bao gdm 0 - 40%, tinh theo khéi luong, t6t hon 12 2
- 30%, tinh theo khéi luong, so véi téng céc thanh phﬁn vi.-X., la it nhét mot
polyhydroxyalkanoat (thanh phdn viii.), tét hon 14 duge chon tir nhom g0m
cac polyeste cua axit lactic, poly-caprolacton, polyhydroxybutyrat,
polyhydroxybutyrat-valerat, polyhydroxybutyrat-propanoat,
polyhydroxybutyrat-hexanoat, polyhydroxybutyrat-decanoat,
polyhydroxybutyrat-propanoat, polyhydroxybutyrat-hexanoat,
polyhydroxybutyrat-decanoat, polyhydroxybutyrat-propanoat,
polyhydroxybutyrat-hexanoat, polyhydroxybutyrat-decanoat,
polyhydroxybutyrat—polyhydroxybutyrat-3-p0lyhydroxybutyrat-hexanoat—
dodecanoat-hydroxydrate-polyhydroxybutyrat-3-hydroxybutyrat. Tét hon,
polyhydroxyalkanoat bao gdm it nhat 80%, tinh theo khéi luong ctia mot hodc

nhiéu polyeste cua axit lactic.

Theo mot phuong 4n duoc uu tién cac polyeste cia axit lactic dugc chon
tir nhom bao gdm phirc 13p thé axit poly-L-lactic, axit poly-D-lactic, axit poly-
DL-lactic, céc copolyme bao gdm hon 50% tinh theo mol la céc polyeste cua
axit lactic hogic cac hdn hop cuia chiing. Dac biét wu tién 1a cac polyeste cua axit
lactic chita it nhat 95%, tinh theo khéi lugng cua cac don vi ldp lai duoc dan
xuét tir L-lactic hodc Axit D-lactic hodc céc t6 hop clia ching, c6 trong luong
phan tr Mw 16n hon 50,000 va do nhét truot tir 50 dén 500 Pa.s, tot hon 1a 100-
300 Pa.s (dugc do theo chudn ASTM D3835 & T =190°C, d9 ddc trugt = 1000
s-1, D=1mm, L/D=10).

Theo mot phuong an duge déc biét uu tién cia sang ché, polyeste cua axit
lactic bao gdm it nhat 95%, tinh theo khéi lugng don vi duoc dAn xudt tir axit
L-lactic, <5% cac don vi lap lai dugc dan xuét tir xait D-lactic, c6 diém nong

chay nim trong khoang tir 135-180°C, nhiét do chuyén tiép thuy tinh (Tg) nam
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trong khoang tir 55-65°C va MFR (dugc do theo ISO 1133-1 & 190°C va 2,16
kg) nim trong khoang tir 1-50 g/10 phut. Vi du vé céc polyeste thwong mai clia
axit lactic c6 cic thudc tinh nay bao gém, vi du, Ingeo™ 4043D, 3250D va
6202D cac san phim polyme sinh hoc.

Trong ché phim ctia 16p B ¢6 0 - 15%, tinh theo khdi lwong, tot hon 12 0 -
10%, tinh theo khdi lwong, so véi tong cac thanh phdn vi.-x., it nhit mot chét
don (thanh ph?m iX.), ma tdt hon 14 dugc chon tir cao lanh, baryt, dat sét, bot
talc, canxi va magié, cac carbonat sit va chi, nhom hydroxit, kieselguhr, nhom

sulfate, sulfat bari, oxit silic, mica, dioxit titan, volastonit.

Theo mdt phuong an dugce uu ti€n cla sang ché, chat don trong ché pham
cua 16p B bao gdm bot talc, canxi carbonat hodc céc hdn hop cta chung, ¢6 &
dang céc hat ¢6 arithmetic duong kinh trung binh nhé hon 10 microns dugc do

doc theo truc chinh cta hat.

Ciing c6 mdt trong ché phém cualopB1ao0 dén 5%, tinh theo khéi luong,
t5t hon 13 0 dén 0,5%, tinh theo khéi luong, so véi téng cac thanh phén vi.-X., it
nhit mot chét lién két ngang va/hodc chit mé rong chudi (thanh phan x.) dé cai

thién tinh 6n dinh cho cac phan ung thuy phan.

Chét lién két ngang va/hodc chit mé rong chudi 1a duoc chon tir hop chat
hai va/hodc nhiéu chiic mang isoxyanat, peroxit, cacbodiimit, isoxyanurat,
oxazolin, epoxy, anhydrit hodc cac nhom ete divinyl hodc cac hdn hop cla
chung.

Dic biét vu tién 14 cdc hon hop cia hop chét hai va/hodc nhiéu chirc mang
c4ac nhom isoxyanat v6i hop chét hai va/hodc nhiéu chitc mang cac nhom epoxy,
tham chi t6t hon nita 12 bao gdm it nhét 75%, tinh theo khéi lugng ctia hop chat

hai va/hodc nhiéu chitc mang cadc nhém isoxyanat.

Céc hop chit c6 hai va cdc nhém da chirc bao gdm cac nhom isoxyanat tot

hon dugc chon tir p-phenylen diisoxyanat, 2,4-toluen diisoxyanat, 2,6-toluen
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diisoxyanat, 4,4-diphenylmetan-diisoxyanat, 1,3-phenylen-4-chloro
diisoxyanat, 1,5-naphtalen diisoxyanat, 4,4-diphenylen diisoxyanat, 3,3'-
dimetyl-4,4-diphenylmetan diisoxyanat, 3-metyl-4,4'-diphenylmetan
diisoxyanat, diphenyleste diisoxyanat, 2,4-xyclohexan diisoxyanat, 2,3-
xyclohexan diisoxyanat, 1-metyl 2,4-xyclohexyl diisoxyanat, 1-metyl 2,6-
xyclohexyl diisoxyanat, bis-(isoxyanat xyclohexyl) metan, 2,4,6-toluen
triisoxyanat,  2,4,4-diphenylete  triisoxyanat, polymetylen-polyphenyl-
polyisoxyanats, metylen diphenyl diisoxyanat, triphenylmetan triisoxyanat,
3,3'ditolylen-4,4-diisoxyanat, 4,4'-metylen bis(2-metyl-phenyl isoxyanat),
hexametylen 1,3-xyclohexylen diisoxyanat, 1,2-xyclohexylen diisoxyanat va
céc hdn hop cua chiing. Theo mét phwong an duge uu tién, hop chét chta céc

nhém isoxyanat 1 4,4-diphenylmetan-diisoxyanat.

Déi véi cac hop chit hai va da chirc mang cac nhom peroxit, t5t hon ching
dugc chon tir benzoyl peroxit, lauroyl peroxit, isononanoyl peroxit,
di(t-butylperoxyisopropyl) benzen, t-butyl peroxit, dicumy! peroxit,
alpha,alpha-di(t-butylperoxy) diisopropylbenzen, 2,5-dimetyl-2,5-di(t-
butylperoxy) hexan, t-butyl- cumyl peroxit, di-t-butyl peroxit, 2,5-dimetyl-2,5-
di(t-butylperoxy) hex-3-ynin, di(4-t-butylxyclohexyl) peroxy dicarbonat dicetyl
peroxydicarbonat, dimyristyl peroxydicarbonat, 3,6,9-trietyl-3,6,9-trimetyl-

1,4,7-triperoxonan, di(2-etylhexyl) peroxydicarbonat va cac hdn hop cuia ching.

Céc hop chat hai va da chirc mang cic nhém cacbodiimit t5t hon 1a duoc
st dung trong ché phdm theo sdng ché duogc chon tir poly(xyclooctylen
cacbodiimit), poly(1,4-dimetylenclohexylen cacbodiimit), poly(xyclohexylen
cacbodiimit),  poly(etylen  cacbodiimit),  poly(butylen cacbodiimit),
poly(isobutylen cacbodiimit), poly(nonylen cacbodiimit), poly(dodecylen
cacbodiimit), poly(neopentylen cacbodiimit), poly(l,4-dimetylen phenylen
cacbodiimit), poly(2,2',6,6'"-tetraisopropyldiphenylen cacbodiimit) (Stabaxol
<®> D), poly(2,4,6-triisopropyl-1,3-phenylen cacbodiimit) (Stabaxol <®> P-
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100), poly(2,6-diisopropyl-1,3-phenylen cacbodiimit) (Stabaxol <®> P),
poly(tolyl cacbodiimit), poly(4,4'-diphenylmetan cacbodiimit), poly(3,3'-
dimetyl-4,4'-biphenylen cacbodiimit), poly(p-phenylen cacbodiimit), poly(m-
phenylen cacbodiimit), poly(3,3'-dimetyl-4,4'-diphenylmetan cacbodiimit),
poly(naphthylen cacbodiimit), poly (isophoron cacbodiimit), poly(cumene
cacbodiimit), p-phenylen bis(etylcacbodiimit), 1,6-hexametylen
bis(etylcacbodiimit), 1,8-octametylen bis(etylcacbodiimit), 1,10-decametylen
bis(etylcacbodiimit), 1,12-dodecametylen bis(etylcacbodiimit) va cac hdn hop

cuia chung.

Vi du vé céc hop chét hai va da chitc mang cdc nhom epoxit ma t6t hon c6
thé duoc st dung trong ché phdm theo sang ché 14 tht ca cac polyepoxit tir cac
dau epoxy hod va/hogc tir styren-glyxidyl ete-metyl metacrylat hodc glyxidyl
ete-metyl metacrylat, c6 trong lugng phén tir tir 1000 dén 10,000 va c6 sb epoxy
trén m3i phan tr tir 1 va 30 dén 6t hon 13 tr 5 dén 25, cac epoxit duge chon tir
nhém bao gém: dietylen glycol diglyxidyl ete, polyetylen glycol diglyxidyl ete,
polyglyxerol polyglyxidyl ete, 2-epoxybutan, polyglyxerol polyglyxidyl ete,
isopren diepoxit va xyclobéo céc diepoxit, 1,4-xyclohexandimethanol
diglyxidyl ete, glyxidyl 2-metylphenyl ete, propoxylatotriglyxidyl ete,
propoxylatotriglyxidyl ete, tetraglyxidyl etes cla meta-xylendiamin- va

diglyxidyl ete cua bisphenol A va cac hdn hop ctia ching.

Cung véi cac hop chit hai va da chirc mang isoxyanat, peroxit,
cacbodiimit, isoxyanurat, oxazolin, epoxy, anhydrit vd cic nhém ete divinyl
chang han nhu céac chit dugc mo ta o trén, cac chét xtc tac cling ¢6 thé dugc str
dung dé 1am tang kha ning phan Gng clia cac nhom phan tmg. Trong truong hop
cac polyepoxit, cac mudi axit béo, tham chi t6t hon nita 1 c4c stearat canxi va

cac stearat k&m co6 thé dugc st dung.

Theo mot phuong an dugc dac biét vu tién cia sang ché, chét lién két ngang

va/hoac chat mé rong chudi bao gdm céc hop chét mang cdc nhom isoxyanat,
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t6t hon 14 4,4-diphenylmetan-diisoxyanat, va/hodc mang cic nhém cacbodiimit,
va/hoic mang cac nhom epoxit, t5t hon 13 thudc dang styren-

glyxidylteremetylmetacrylat.

Trong 16p B, ngoai cic thanh phan vi.-x. néu trén, t6t hon mot hoic nhidu
thanh phan khac ciing c6 thé c6 mit. Trong trudong hop nay, 16p B bao gdm ché
phédm bao gdm c4c thanh phdn vi.-x. t6t hon 1a mdt hogc nhiéu polyme ma khong
giéng cac thanh ph?m vi., vil. va viii., 1a téng hop hodc ty nhién, ma cé hodc
khong c6 kha ning phan huy sinh hoc, ciing v6i mot hoac nhidu thanh phan
khéc.

Déi v6i cac polyme ma co thé duge b sung vao ché phdm ctia 16p B ma
khong gidng cic thanh phan vi., vii. va viii., c6 ngudn gdc tw nhién hodc téng
hop, ma ¢o thé c6 hodc khong c6 kha ning phan huy sinh hoc, ching t6t hon
duoc chon tir nhém bao gdm céc polyme vinyl, cac polyeste cua diaxit ma la
khong giéng polyeste vi., cac polyamit, cac polyuretan, cac polyete, cac

polyurea, cac polycarbonat va cac hdn hop ctia chiing.

Trong sb cac polyme vinyl dugc uu tién 13 polyetylen, polypropylen, cac
copolyme cua chung, polyvinyl alcohol, polyvinyl axetat, polyetylvinyl axetat
va polyetylen vinyl alcohol, polystyren, cac polyme vinyl clo hod, cac

polyacrylat.

Trong s& cac polyme vinyl clo hoa, cac chit bao gdm & day, ngoai
polyvinyl clorua, 1& polyvinyliden clorua, poly(vinyl clorua-vinyl axetat),
poly(vinyl clorua-etylen), poly(vinyl clorua-etylen), poly(vinyl clorua-
propylen), poly(vinyl clorua-styren), poly(vinyl clorua-isobutylen) va cac
copolyme trong d6 polyvinyl clorua 12 hon 50% tinh theo mol. Cac polyme nay

c6 thé ngau nhién, khoi hodc 1a cac copolyme.

V& céc polyamit trong ché pham theo séng ché, t6t hon chiing dugc chon
tir nhom bao gdm polyamit 6 va 6,6, polyamit 9 va 9,9, polyamit 10 dén 10,10,

polyamit 11 va 11,11, polyamit 12 va 12,12 va cac td hop ctia chung c6 cac
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dang 6/9, 6/10, 6/11 va 6/12, cac hdn hop cla ching va céc copolyme c ngu
nhién va khdi. Tét hon 13 cic polycarbonat ctia ché phdm theo séng ché dugc
chon tir nhém bao gdém céc polyalkylen carbonat, tdt hon nita 13 c4c polyetylen
carbonat, cic polypropylen carbonat, cac polybutylen carbonat, cac hdn hop cla

chiing va ¢ ngau nhién va khoi cdc copolyme.

Trong sb céc polyete, duge uu tién 1a cac polyete duoc chon tir nhom gbém
cac polyetylen glycol, cac polypropylen glycol, cdc polybutylen glycol, céac
copolyme cuia chiing va cac hdn hop cua ching c6 trong lugng phan tir tir 70,000

dén 500,000.

V& diol cac polyeste ma 1a khong gidng polyeste vi. trong 16p B, t6t hon

chiing bao gbm:

(¢) thanh phan dicarboxylic bao gdm, so v6i tong thanh phan dicarboxylic:
(1) 20-100% tinh theo mol don vi dwoc din xuAt tir it nhat mot axit
dicarboxylic thom,

(g2) 0-80% tinh theo mol don vi dugc dan xuat tr {t nhat mot axit
dicarboxylic béo bdo hoa,

(g3) 0-5% tinh theo mol don vi dugc dan xuAt tr it nhat mot axit
dicarboxylic béo khdng bdo hoa;

(h) thanh phén diol bao gdm, so v6i tdng thanh phén diol:

(h1) 95-100% tinh theo mol don vi duoc dan xuat tir it nhit mot diol béo
bdo hoa;

(h2) 0-5% tinh theo mol don vi duge din xuét tir it nhat mot diol béo
khong bdo hoa.

Tét hon, cac axit dicarboxylic thom gl, cac axit dicarboxylic béo béo hoa
g2, céc axit dicarboxylic béo khong bao hoa g3, cac diol béo bao hoa hl va diol
béo khong bdo hoa h2 cho cac polyeste nay dugc chon tir cidc nhom duge mo ta

& trén cho polyeste vi. trong 16p B theo sang ché.
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Ngoai cac thanh phan trén, ché pham trong 16p B t6t hon con bao gdm it
nhit mot thanh phan khac duoc chon tir nhém gdm céc chat lam déo, chit on
dinh dbi v6i tia UV, chit bdi tron, chit tao mim, chit hoat dong bé mit, chat
chéng tinh dién, chét tao mau, chét chéng chay, chét twong hop, lignin, axit hitu
co, chét chéng oxy hoéa, chét chéng ndm méc, sap, chét hd tro xir Iy va cac thanh
phan polyme t5t hon 13 duoc chon tir nhém bao gom cic cac polyme vinyl, cac
polyeste diaxit diol khong phai 1a cac polyeste béo-thom duge mo ta ¢ trén, cic

polyamit, polyuretan, polyete, polyurea hodc polycacbonat.

V& céc chit hoa déo, tot hon 13, ngoai cac chit hoa déo duge st dung dé
didu ché tinh bot bi phan hity duge md ta & trén, tt hon 14, con c6 chat héa déo
6 mit trong ché pham cua 16p B theo sang ché mot hodc nhiéu chit hoa déo
duoc chon tir nhom bao gdm céc phtalat, chang han nhu diisonony! phtalat, cac
trimellitat, chéng han nhu céc este cla axit trimellitic v6i rugu don chirc C4-
C20 t6t hon 1a dugc chon tir nhom bao gf‘)m n-octanol va n-decanol, va céc este

aliphatic ¢ cAu tric sau:
R1-O- C (O) -R4-C (O) - [- O-R2-0-C (O) -R5-C (O) -] m-O-R3 trong do:
R1 dugc chon tir mdt hodc nhiéu nhém bao g61n H, cac géc alkyl mach

thang hogc nhanh khong bdo hoa ¢6 dang C1-C24, céc gbc polyol dugce este hod

bang cac axit monocarboxylic C1-C24;

R2 bao gdm cac nhém alkylen -CH2-C (CH3) 2-CH2- va C2-Cg va bao
gdm it nhat 50% tinh theo mol 1a céc nhém -CH2-C (CH3)2-CH2-;

R3 dugc chon tir mdt hodc nhiéu nhém bao gém H, cac géc alkyl mach
thing hodc nhanh khong bao hoa cé dang C1-C24, cac gdc polyol dugc este hoa

bing céc axit monocarboxylic C1-C24;

R4 va R5 1a gidng hodc khéc nhau, bao gdm mdt hodc nhiéu C2-C22, tét
hon 13 C2-Cn, t6t hon nita 1a C4-C9, cac alkylen, va bao gém it nhat 50% tinh
theo mol la céc alkylen C7.
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m 13 s8 tor 1 dén 20, tbt hon 14 2-10, tét hon nita 13 3-7. Tét hon, trong s6
céc este it nhat mot trong s cac nhém Ri va/hodc R3 bao gém, t6t hon 1a véi
lwgng >10% tinh theo mol, tdt hon nita 13 >20%, tham chi tot hon nita 12 >25%
tinh theo mol so vé4i tdng lwong ctia cac nhom Ri va/hodc R3, cic gbc polyol
duogc este hoa véi it nhit mot axit monocarboxylic C1-C24 duoc chon tir nhém
gdm axit stearic, axit palmitic, 9-ketoaxit stearic, 10-ketoaxit stearic va cac hdn
hgp cuia ching. Vi du vé céc este béo ndy dugc md ta trong don sang ché Italy
MI2014A000030 va cac don sang ché PCT / EP2015 / 050336, PCT / EP2015
/ 050338.

Khi ¢6 mat trong 16p B, t6t hon 13 céc chat héa déo duoc chon c6 dén 10%

theo khdi lugng trong téng khdi lugng ché pham ctia 16p B.

Tét hon 1, cac chét boi tron duoc chon tir cic este va cac mudi kim loai
cua cac axit béo chéng han nhu k&m stearat, canxi stearat, nhdm stearat va axetyl
stearat. T6t hon 13, ché pham cua 16p B theo sang ché bao gébm dén 1% theo
khéi lugng cia cac chét boi tron, tét hon nita 13 dén 0.5% theo khoi luong so

v6i téng khdi lwgng ché phim ctia 16p B.

Vi du vé c4c chit tao mém bao gf“)m mudi natri saccharin, canxi oxit silict,
natri benzoat, canxi titanat, boron nitrit, isotactic polypropylen hodac PLA khéi
luong phén tur thap. Nhitng chét phu gia nay t6t hon 1a duge thém voi lugng dén
10% theo khéi lwong va tot hon nita 13 tir 2 dén 6% theo khdi lwong so véi tong
khéi lvong ché pham. Néu cAn, c4c sic td ciing c6 thé dugc thém vao, vi du titan
dioxit, dat sét, ddng phtaloxyanin, oxit silict, st oxit va hydroxit, cacbon den
va magié oxit. Cac chat phu gia nay tét hon 13 dugc thém dén 10% theo khdi

lugng.

Tét hon 13, mang nhiéu 16p theo séng ché duoc dic trung boi ty 1€ cacbon
c6 ngudn gdc tai tao so voi tbng ham lugng cacbon hiru co (phan trim tAi tao)
dwoc do theo tiéu chuan ASTM D6866 1a nhidu hon 15%, t6t hon 13 nhiéu hon

40%, t&t hon nta 1a nhidu hon 50%, tham chi con tt hon nia 13 nhiéu hon 60%.

31/45



«th

49391

Theo sang ché, cic san pham c6 thé dwoc xem xét 12 ngudn gbc tdi tao 1a nhitng
san phém thu dugc tr cac nguén, ma vé ban chét cta chung, cé thé tai tao va
khong can kiét trong subt cudc doi con ngudi va do d6 viée s dung chiing
khong anh hudng xdu dén sy sin c6 cua cac ngudn tai nguyén thién nhién cho
céc thé hé tuong lai. Vi du vé cac monome c6 ngudn gdc tai tao 1a cac axit

sebaxic, axit suxinic, axit 2,5-furandicarboxylic, axit azelaic, 1,4-butandiol.

Mang nhiéu 16p theo sang ché bao gdm it nhit mot 16p A va it nhit mot
16p B, tdt hon 1a duoc dic trung boi mdi quan hé tuong hd duoc chon gitta A/B
va A/B/A, trong d6 16p A va 16p B khac nhau. Mang nhidu 16p theo sang ché co
thé thuan lgi bao gém mot hodc nhiéu 16p A va mot hodc nhiéu 1ép B, ciing nhu
cac 16p khac, chiang han nhu, cac 16p lién két hodc cac 16p chin, hodc cic mang
kim loai. Trong mang nhiéu 16p theo sang ché, ty 16 cua téng s6 16p A trén tong
s6 16p B tir 0,05 dén 1,2. Tt hon 13, trong mang nhiéu 16p theo séng ché ty 18
ciia tong s 16p A trén tdng sb 16p B tir 0,1 dé 0,6. Mang nhiéu 16p theo séng
ché 6 loai A/B va tdt hon 1a sip xép cic 16p A/B/A, ¢6 tbng do day trong do
tdng do day ctia cac 16p A nho hon do day clia cac 16p B, t6t hon 1a nho hon
B/2, va tét hon nita 1a nhé hon B/3.

Tét hon, mang nhiéu 16p theo sang ché c6 tong do day nho hon 50 microns,

t6t hon nita 12 nhé hon 15 microns, tham chi tot hon nita 12 nh6 hon 13 microns.

Tét hon, do day ctia céc 16p c6 thé duge do bang kinh hién vi dién tir trén

bé mat dit gy trong nito 1ong.

Céc 16p bd sung, duoc sip xép O vi tri trung gian so voi cic 16p A va B
(sip xép A/C/B, trong d6 C 1a 16p bd sung) hodc vi tri khong trung gian (sap
xép A/B/C hoic C/A/B, trong d6 C 1a 16p b6 sung) ciing ¢6 thé c6 mit trong bét
ky truong hop nao.

Mang nhiéu 16p theo sang ché c6 thé duge san xudt theo bat ky quy trinh
nao da biét trong linh vuc nay, vi du, quy trinh din ddng thoi, quy trinh phu/phi

hodc can méng. Theo mdt phuong an duoc uvu ti€n, mang nhiéu 16p theo sang
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ché c6 thé thu dugc thong qua quy trinh din ddng thoi, tot hon 13 két hop véi
quy trinh tao mang bong bong.

Céc thiét bi cu thé va cac diéu kién quy trinh d8 san xut mang nhiéu 16p
theo sang ché, vi du dbi vai qua trinh dun dE‘)ng thoi va tao mang, phu thudc vao
thanh phén va sé luong 16p ma mang nhiéu 16p s& duge séan xuét. Thong qua su
két hop cu thé giita cac thanh phan va c4c 16p, mang nhiéu 16p theo sang ché c6
dic trung mang lai sy cin bing tuy€t voi gitra cac dic tinh phan hity sinh hoc &
mutc d0 cao, cac dic tinh co hoc, va cac dic tinh quang hoc trong subt déng ké.
Diéu nay khién n6 dic biét thich hop dé san xuAt nhiéu loai vat phém ching han
nhu, bao bi céc loai, cu thé 1a tai dé van chuyén hang héa va tai lam bao bi thuc
phim chang han nhu t0i dung hoa qua va rau cti bao gdm mang nhiéu 16p. Mang

nhiéu 16p cling dic biét thich hop trong linh vurc t4m phu.

Déi voi cac dic tinh quang hoc (lién quan dén mang c6 d6 day nho hon 13
micron) dugc dit biét uu tién, gid tri truyén quang 16n hon 90%, t6t hon nita 1a
16n hon 91%, gia tri do duc (40 mo) nhé hon 65%, tdt hon nita 13 nho hon 55%,
tham chi con t6t hon nita 12 nhé hon 45% va gia tri B trong (dd sdc nét) 1on
hon 20%, t6t hon nita 13 16n hon 40%, tham chi con tt hon nita 12 16n hon 55%
(dugc do theo tiéu chuidn ASTM D1003), cho phép mang nhiéu 16p theo sang

ché dac biét thich hop cho cac tmg dung néu trén.

Mang nhiéu 16p theo sang ché c6 thé phan hity trong cac diéu kién u phan
tai nha theo tiéu chudn UNI 11355. Tét hon I3, mang nhiéu 16p ndy c6 thé phan
hity trong céc diéu kién @ phén tai nha theo tiéu chudn UNI 11355 khi dugc ddc
trung boi tong dd day nho hon 15 micron, t5t hon 12 nhé hon 13 micron.

Vi du thgc hién sang ché

Sau day, sang ché s& duge minh hoa trén co s¢ mot sO vi du khong nham

muc dich han ché.

CAC VI DU:
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Thanh phén i: poly(butylen adipat-co-butylen terephtalat) c6 ham luwong
47,3% tinh theo mol axit terephtalic so véi téng tong céc axit dicarboxylic, MFR
4,8g/10 phut (& 190°C, 2,16 kg) va do axit 37 meq/kg.

Thanh phan ii-1: poly(butylen sucxinat-co-butylen azelat) chira 25% mol
axit azelaic so v&i tong axit suxinic va axit azelaic, MFR 5,9g/10 phut (¢ 90°C,

2,16 kg) va d6 axit 46 meq/kg.

Thanh phén ii-2: poly(butylen sucxinat-co-butylen azelat) chita 20% mol
axit azelaic so voi tong axit suxinic va axit azelaic, MFR 5.0g/10 phut (& 190°C,

2,16 kg) va d6 axit 50 meq/kg.

Thanh phan iii: axit polylactic ("PLA") Ingeo 3251D, MFR 41 g/10 phut
(6 190 °C, 2,16 kg).

Thanh phan v: copolyme ngau nhién trén co s¢ styren-alkylacrylat-

glyxidylmetacrylat- voi Mw 6800 va s& epoxy trén mdi phén tit 12 10.

Thanh phan vi: poly(butylen adipat-co-butylen azelat-co-butylen
terephtalat), chita 15% mol axit azelaic so véi tdng axit adipic va axit azelaic,
chira 47,6% mol axit terephtalic so véi tong tdng céc axit dicarboxylic, MFR
4,4g/10 phut (¢ 190°C, 2,16 kg) va do axit 39 meq/kg.

Thanh phan vii: tinh bot ngd tu nhién va chat lam déo (76,4%, tinh theo
khéi lugng tinh bot ngd ty nhién, 13.9%, tinh theo khéi luong polyglyxerol va
9,7% nudc bd sung).

Thanh phén viii: axit polylactic ("PLA") Ingeo 4043D, MFR 2,5 g/10 phut
(6 190°C, 2,16 kg).

Thanh phin x: copolyme nghu nhién trén co sé styren-alkylacrylat-
glyxidylmetacrylat- voi Mw 1400 va s& epoxy trén mdi phan tir tvong dwong 33.

VI DU 1 - Mang ba 16p duoc sipxép A /B / A
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Chuén bi Ché phdm A (16p A): cac ché phdm duge mo ta trong Bang 1 dugc
nap vao khuon ép dun truc vit d6i. OMC EBV60/36, hoat dong trong cac didu
kién sau:

Puong kinh truc vit (D) = 58 mm;

L/D = 36;

Tbc d quay cua tryc vit = 140 vong/phut;

Thong sb nhiét do = 60-150-180-210x4-150x2 °C;

Cong suat: 40 kg/gio;

Khir khi chan khong ¢ vung 8 trén 10.

Chuén bi Ché phdm B (16p B): cac ché pham duge mo t trong Bang 1 duoc
nap vao khudn ép dun tryc vit d6i. OMC EBV60/36, hoat dong trong cac didu
kién sau:

Puong kinh truc vit (D) = 58 mm;

L/D = 36;

Téc do quay cua truc vit = 160 vong/phit;

Thong s nhiét do = 60-150-180-210x4-150x2 °C;

Cong suat: 46 kg/gio;

Khur khi chan khoéng 6 vung 8 trén 10

Ché phim A va Ché pham B (Bang 1) dugc nap dong thoi vao may dun
ddng thoi dé tao thanh mang thdi ba 16p duge bd tri 1a A/B/A. V6i myc dich
nay, Ché phdm A dugc nap voi tdc do dong 1a 3 kg/gid vao may dun thir nhat
c6 duong kinh truc vit 12 35 mm véi L/D la 30 quay voi tbc do 10 vong/phit
v6i thong s6 nhiét 12 100-170x4 va & tbc do dong 1a 3 kg/gid vao may dun thir
hai duoc dic trung bing dudng kinh truc vit 1a 35 mm véi L/D la 30 quay voi
tdc do 10 vong/phut véi thong s6 nhiét 12 100-170x4. Ché pham B dugc nap véi
tbc do 24 kg/gid vao may din c6 tryc vit duong kinh 40 mm v61 L/D 1a 30 quay
v6i the do 72 vong/phit v6i thong sb nhiét 1 80-145x4. Ca hai ché pham, sau
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khi tan chay, dugc két hop lai trong mot du thdi dun ddng thoi voi khe khi 1a
0,9 mm va L/D 9 dit & nhiét ¢ 170°C, cung cép cAu trac nhiéu 16p cho quy
trinh tao mang hoat dong véi ty 1€ thdi 1a 4,5 va ty 1¢ kéo 12 16,8.

Mang thu dugc (tdng 12 micron, 20% 16p A, duoc chia déu giira hai 16p
ndy, 80% lép B) dugc dic trung béi cac thude tinh phan huy (Bang 2), cic thude
tinh co hoc (Bang 3) va cac thudc tinh quang hoc (Béng 4).

VI DU 2 - Mang ba 16p dugc sép xép A / B/ A

Chuén bi ché phim A (16p A) va ché pham B (16p B): dwoc nap vao khudn
ép dun tryc vit doi. OMC EBV60/36, hoat dong ¢ cac diéu kién hoat dong duoc

béo co cho ché phdm A va ché pham B trong Vi du 1.

Ché phdm A va Ché phdm B (Bang 1) dugc nap ddng thodi vao may dun
ddng thoi dé tao thanh mang thdi ba 16p dwge bé tri A/B/A. Véi myc dich nay,
Ché pham A duoc nap véi the do dong 1a 3,2 kg/gidy vao méy dim thir nhét ¢
dudng kinh tryc vit 12 35 mm véi L/D 1a 30 quay véi tbc do 11 vong/phit véi
thong s nhiét 12 100-170x4 va & tdc do dong 12 3,1 kg/gidr vao mdy dun thir hai
duoc dic trung bang duong kinh truc vit 1a 35 mm v6éi L/D 1a 30 quay véi tdc
d6 10 vong/phut véi thong sé nhiét 1 100-170x4. Ché phdm B dugc nap véi te
do 23,7 kg/ gi(‘)r vao may dun c¢6 truc vit dudong kinh 40 mm v6i L/D 1a 30 quay
v6i toe do 70 vong/phit véi thong s nhiét 1a 80-145x4. C4 hai ché pham, sau
khi tan chay, dugc két hop lai trong mot dau thdi din dong thoi v6i v6i khe khi
140,9 mm va L/D 9 dit & nhiét do 170 °C, cung cip cdu triic nhiéu 16p cho quy
trinh tao mang hoat dong véi ty 16 thdi 12 4,5 dén ty 1& kéo 12 15,6.

Mang thu duoc (tdng 13 microns, 20% 16p A, duge chia déu gitra hai 16p
nay, 80% 16p B) duoc dic trung boi cac thude tinh phén huy (Bang 2), céc thudc
tinh co hoc (Bang 3) va cac thudc tinh quang hoc (Bang 4).

Vi DU 3 (so sanh) Mang ba 16p v6i b tri A/ B/ A
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Chun bi ché phdm A (16p A) va ché phdm B (16p B): duoc nap vao khudn
ép dun tryc vit d6i. OMC EBV60/36, hoat ddng ¢ cac diéu kién hoat dong dugc
bao cao cho ché phim A va ché pham B trong Vi du 1.

Ché phim A va Ché pham B (Bang 1) dugc nap dong thoi vao may din
ddng thoi dé tao thanh mang thdi ba 16p ¢6 A/B/A b6 tri. V&i muc dich nay,
Ché pham A dugc nap véi tbc do dong 13 3 kg/gid vao may dun thir nhét c6
duong kinh tryc vit 1a 35 mm voi L/D 1a 30 quay véi tdc do 10 vong/phtt véi
thong s6 nhiét 1a 100-170x4 va & tbc d6 dong 1a 3,2 kg/gid vao may dun th hai
duge dic trung bang dudng kinh tryc vit 13 35 mm véi L/D 1a 30 quay voi tbe
d6 12 vong/phut v6i thong sé nhiét 1a 100-170x4. Ché phim B duoc nap voi toe
do 23,8 kg/gid vao may dun c6 truc vit dudong kinh 40 mm véi L/D 1a 30 quay
vé6i te do 73 vong/phit v6i thong sb nhiét 1a 80-145x4. Ca hai ché pham, sau
khi tan chay, duoc két hop lai trong mot dau thdi din dong thoi voi khe khi 1
0,9 mm va L/D 9 dit & nhiét do 170°C, cung cdp cdu tric nhiéu 16p cho quy
trinh tao mang hoat dong véi ty 1€ thdi 1a 4,5 dén ty 1& kéo 12 16,8.

Mang thu duoc (téng 12 microns, 20% 16p A, dugc chia déu gitra hai 16p
nay, 80% 16p B) dugc dic trung boi cac thude tinh phan huy (Bang 2), cac thudc
tinh co hoc (Bang 3) va céc thudc tinh quang hoc (Bang 4).
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Bang 1 Ché phém ctia cac hdn hop (%, tinh theo khdi luong)

Lép A
i i-1 | 1-2 iii v
Viduyl 76,0 | 4.8 - 19,0 0,2
Vidu2 72,6 | - 9,1 18,1 0,2
Sosanh1 | 79,8 | - - 20,0 0,2
Lép B
vil viil X
Vidul |609 360 | 29 0,2
Vidu2 60,9 | 36,0 | 2,9 0,2
Sosanh1 | 60,9 | 36,0 | 2,9 0,2

Bang 2 Két qua vé cac dic tinh phan huiy trong diéu kién 1 phén tai hd gia dinh
(theo tiéu chudn UNI 11355)

Ngay thtr nghiém ma tai thoi diém do6 viéc phan huy xay ra
» | hoan toan
Viduyl 153
Vidu2 154
So sénh 1 179

Qua trinh phan hiy trong cac diéu kién @ phan tai ho gia dinh dugc thuc
hién theo tiéu chuan UNI 11355 s& A "San phdm nhwea phdn hiy trong i phdn
tai ho gia dinh - yéu cdu va phuong phdp thit".

Mtc d6 phan huy cua cac mang duoc xac dinh bang cach dit cac mau thir
trong céc phién kinh c6 kich thudc khoang 50x50 mm. Céac phién kinh dugc dat
trén 16p thir nhét ctia phé thai khoang 4cm va sau 46 duge phi 1én trén 16p thix

hai clia phé thai khoang 2cm. Phé thai bao gdm 98% phén hitu co, 1% tinh bot



va 1% thirc an. Qua trinh phan huy dugc theo ddi mot cach dinh tinh (quan sat
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tric quan va hinh anh).
Bang 3 Két qua vé céc thudc tinh co hoc va do bén xé
D bén kéo mang Do bén xé
ASTM D822 ASTM D1922
(23°C 55%RH - Vo 50 mm/phut) | (23 °C - 55%RH)
b (MPa) b (%) E (MPa) Lyc MD ) Le 1D
(N/mm) | (N/mm)
Viduy 1 26 423 361 103 103
Vidu2 25 425 340 144 60
So sénh 1 27 445 346 93 83

Bang 4 Két qua vé c4c thudc tinh quang hoc

CAC THUOQC TINH QUANG HOC - ASTM D1003

D6 xuyén thau % Do duc % Do trong %
Vidu 1 92 23 74
Vidu2 89 53 47
So sanh 1 92 Y 74
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YEU CAU BAO HQ

1. Mang nhiéu 16p bao gdm it nhét 16p thi nhat A va it nhat 16p thit hai B, trong
d6 16p A bao gdm:
1) 97 - 60%, tinh theo khdi Iwong, so v6i tong c4c thanh phan i.-v., 1a it nhét
mot polyeste béo-thom ma bao gbm:
a) thanh phin dicarboxylic bao gdm, so véi tong thanh phan
dicarboxylic:
al) 30-70%, tinh theo mol, tdt hon 13 40-60%, tinh theo mol, 12
cac don vi duoce din xuét tir it nhat mot axit dicarboxylic thom;
a2) 70-30%, tinh theo mol, tot hon 12 60-40%, tinh theo mol, 14
cac don vi duoc dan xudt tir it nhét mdt axit dicarboxylic béo bio
hoa;
a3) 0-3%, tinh theo mol, 14 cc don vi dugc din xuat tir it nhét
mot axit dicarboxylic béo khong bado hoa;
b) thanh phén diol bao gdm, so véi téng thanh phan diol:
b1) 95-100%, tinh theo mol, 14 cac don vi duoc dan xuét tir it nhat
mot diol béo bdo hoa;
b2) 0-5%, tinh theo mol, 1a cac don vi duge dan xuét tir it nhit
mdt diol béo khong bao hoa.
i) 3 - 40%, tinh theo khéi lugng, so véi tong cac thanh phan i.-v., 14 it nhat
mot polyeste béo ma bao gbm:
¢) thanh phan dicarboxylic bao gdm, so v6i tong thanh phan
dicarboxylic:
cl) 70-97%, tinh theo mol, 1a cac don vi dugc dAn xuét tir axit
suxinic;
¢2) 3-30%, tinh theo mol, 14 cac don vi dugc dan xuét tir it nhat
mot axit dicarboxylic bdo hoa khong phai 1a axit suxinic;

d) thanh phan diol bao gdm, so véi tong thanh phén diol:
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d1) 95-100%, tinh theo mol, 13 cic don vi dugce dan xuét tir it nhét
mot diol béo bdo hoa;
d2) 0-5%, tinh theo mol, 13 cac don vi dugc din xuét tir it nhat
mot diol béo khong béo hoa;
iii) 0 - 37%, tinh theo khéi lwong, so véi téng cac thanh phén i.-v., 13 it nhét
mat polyhydroxyalkanoat;
iv) 0 - 10%, tinh theo khéi lwong, so véi tdng céc thanh phan i.-v., 1 it nhat
mot chit don vo co;
v) 0 - 5%, tinh theo khéi luong, so v6i tdng céc thanh phén i.-v., 1a it nhit
mot chit lién két ngang va/hoic chit mé rong chudi bao gém it nhat mot
hop chét hai va/hodic nhiéu chuc mang cac nhém dugc chon tir isoxyanat,
peroxit, cacbodiimit, isoxyanurat, oxazolin, epoxit, anhydrit, ete divinyl va
céc hon hop ciia chiing;
v6i diéu kién 13 néu thanh phén iii. bing 0 thi thanh phan iv phai 16n hon 0,
6t hon 1 tir 0,1 dén 8%, tham chi t&t hon nita 1 tir 3 dén 5% va thanh phan
(i) phai duoc bao gbm tir 96,9% dén 60% so véi cac thanh phén i.-v.;
va trong d6 16p B bao gdm:
vi) 99,9 - 50%, tinh theo khdi lugng, so v&i tdng céc thanh phan vi.-x., 14 it
nhét mét polyeste béo-thom bao gdm:
e) thanh phan dicarboxylic bao gdm, so véi tbng thanh phén
dicarboxylic:
el) 30-70%, tinh theo mol, 1 cic don vi dugc dan xudt tir it nhit
mot axit dicarboxylic thom;
e2) 70-30%, tinh theo mol, 14 c4c don vi dugc din xudt tir it nhét
mot axit dicarboxylic béo bdo hoa;
e3) 0-5%, tinh theo mol, 13 c4c don vi dugc dan xudt tir it nhat mot
axit dicarboxylic béo khong b&o hoa;

f) thanh phan diol bao gdm, so vdi téng thanh phén diol:
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£1) 95-100%, tinh theo mol, 1a c4c don vi dugc din xut tir it nhét
mot diol béo bdo hoa;
£2) 0-5%, tinh theo mol, 1a cac don vi dugc dan xuat tir it nhat mot
diol béo khdng bao hoa;
vii) 0,1 - 50%, tinh theo khdi Iuong so véi tdng cac thanh phan vi.-x., 14 it
nh4t mot polyme ¢6 ngudn gde tw nhién;
viii) 0 - 40%, tinh theo khdi luong so véi téng cac thanh phan vi.-x., 1 it
nhét mot polyhydroxyalkanoat;
ix) 0 - 15%, tinh theo khdi lugng so v6i tdng cc thanh phan vi.-x., 14 it nhét
mot chét don vo co;
x) 0 - 5%, tinh theo khéi lugng, so véi téng cac thanh phan vi.-x., 12 t nhét
mdt chét lién két ngang va/hodc chit md rong chudi bao gbm it nhat mot
hop chét hai va/hodic nhiéu chitc mang cac nhém dugc chon tir isoxyanat,
peroxit, cacbodiimit, isoxyanurat, oxazolin, epoxit, anhydrit, ete divinyl va

cac hon hogp cia chung.

2. Mang nhiéu 16p theo diém 1, trong d6 céc axit dicarboxylic thom trong thanh
phén al tot hon dugc chon tir c4c axit dicarboxylic thom thudc dang axit phtalic,
tdt hon 13 axit terephtalic hogc axit isophtalic, tdt hon nita 13 axit terephtalic va
cac hop chét dicarboxylic di vong thom, tot hon 13 axit 2,5-furandicarboxylic,
axit  2.4-furandicarboxylic, axit  2,3-furandicarboxylic,  axit  3,4-
furandicarboxylic, tot hon nita 13 axit 2,5-furandicarboxylic, cac este, cac mudi
va cac hdn hop cua ching.

3. Mang nhiéu 16p theo diém 2, trong d6 cic axit dicarboxylic thom bao gOm:
tir 1 dén 99%, tinh theo mol, tét hon 14 tir 5 dén 95%, va tot hon nita 1a tir 10 dén
80%, la axit terephtalic, cac este hodc cac mudi cia no; tir 99 dén 1%, tinh theo
mol, t6t hon 13 tir 95 dén 5% va t5t hon nita 1a tir 90 dén 20%, axit 2,5-

furandicarboxylic, cic este hodc cdc mudi cua no.
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4. Mang nhiéu 16p theo diém bét ky trong sb cic diém néu trén, trong d6 cac
axit dicarboxylic béo bdo hoa trong thanh phan a2 t6t hon dugc chon tir C2-C24
bio hoa, tot hon 1a C4-C13, tét hon nita 13 c4c axit dicarboxylic C4-Cl11, C1-
C24 cta chung, tot hon 1a C1-C4, céc alkyl este, cac mubi ciia chung va cac hdn

hop cua chung.

5. Mangnhiéu 16p theo diém 4, trong d6 c4c axit dicarboxylic béo bao hoa dwoc
chon tir axit suxinic, axit 2-etyl suxinic, axit glutaric, axit 2-metyl glutaric, axit
adipic, axit pimelic, axit suberic, axit azelaic, axit sebacic, axit undecanedioic,
axit dodecanedioic, axit brassylic, axit, axit octadecanedium va cac alkyl este

C1-C24 cta ching.

6. Mang nhiéu 16p theo diém 5, trong d6 axit dicarboxylic béo bdo hoa bao gbém
cac hdn hop bao gdm it nhét 50% tinh theo mol, t5t hon 1a hon 60% tinh theo
mol, t&t hon nita 13 hon 65% tinh theo mol, 13 axit suxinic, axit adipic, axit
azelaic, axit sebacic, axit brassylic, cac alkyl este C1-C24 cua ching, t5t hon 1a

C1-C4, cac mudi cua ching va cac hon hgp cua ching.

7. Mang nhiéu 16p theo diém bat ky trong s cac diém néu trén, trong d6 thanh
phan ii. ctia 16p A bao gdm tir 3 dén 30%, tinh theo khéi luong, tot hon 1a tir 4
dén 25%, tinh theo khéi lugng, tham chi tdt hon nita 1a tir 4 dén 12%, tinh theo
khdi luong so véi tong cic thanh phan i.-v., 1a polyeste béo bao gdm thanh phan
dicarboxylic bao gdm, so v&i tdng thanh phan dicarboxylic, tir 70-97%, tinh theo

mol, 13 cac don vi duoc dan xuat tir axit suxinic.

8. Mang nhiéu 16p theo diém bat ky trong s6 cac diém néu trén, trong d6 céc
axit dicarboxylic béo bdo hoa khong phai 13 axit suxinic trong thanh phan c2 tét
hon duogc chon tir c4c axit dicarboxylic bdo hoa C5-C24, t5t hon 1a C5-C13, tét
hon nita la C7-C11, céc alkyl este C1-C24 cua chung, tot hon 1a C1-C4, cac mudi

cua ching va cac hon hop cta ching.

9. Mang nhiéu 16p theo diém 8, trong d6 cac axit dicarboxylic béo bdo hoa duoc

chon tir axit 2-etyl suxinic, axit glutaric, axit 2-metyl glutaric, axit adipic, axit
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pimelic, axit suberic, axit azelaic, axit sebacic, axit undecanandioic, axit

dodecanedioic, axit brassylic, va céc alkyl este C1-24 cua ching.
10. Mang nhiéu 16p theo diém 8, trong d6 thanh phan c2 13 axit azelaic.

11. Mang nhiéu 16p theo diém bét ky trong s6 cac diém néu trén, trong d6 thanh
phén iii. ctia 16p A bao gdm polyhydroxyalkanoat ham luong tir 5 dén 37%, so

v6i tdng cac thanh phan i.-v.

12. Mang nhiéu 16p theo diém bét ky trong sb cac diém néu trén, trong do thanh
phdn iv. ctia 16p A c6 tir 0,1 dén 8%, tham chi tt hon nita Ia tir 3 dén 5% so voi

tdng cac thanh phan i.-v..

13. Mang nhiéu 16p theo diém 12, trong d6 thanh phdn iv. tdt hon dugc chon tir
cao lanh, barit, dat sét, bot talc, canxi va magié, cac carbonat st va chi, hydroxit
nhom, dét tao cat, sulfat nhom, sulfat bari, oxit silic, mica, dioxit titan va

volastonit.

14. Mang nhiéu 16p theo diém bét ky trong sb cac diém néu trén, trong d6 thanh

phdn v. ¢6 tir 0,1 dén 0,5 so v6i tdng cac thanh phan i.-v..

15. Mang nhiéu 16p theo diém bét ky trong s6 cac diém néu trén, trong do trong
16p B c4c axit dicarboxylic thom trong thanh phan el tbt hon dugc chon tir céc
axit dicarboxylic thom thudc dang axit phtalic, t6t hon 12 axit terephtalic hodc
axit isophtalic, tot hon nita 1a axit terephtalic va cdc hop chét dicarboxylic di
vong thom, tot hon 1 axit 2,5-furandicarboxylic, axit 2,4-furandicarboxylic, axit
2,3-furandicarboxylic, axit 3,4-furandicarboxylic, tdt hon nita la axit 2,5-
furandicarboxylic, céc este, cac mudi va cac hdn hop cia chung.

16. Mang nhiéu 16p theo diém 15, trong d6 céc axit dicarboxylic thom bao gbm:
fir 1 dén 99%, tinh theo mol, tdt hon 1a tir 5 dén 95% dén t6t hon nita 1a tir 10
dén 80%, 1a axit terephtalic, cac este hodc cac mudi cta no; tir 99 dén 1%, tinh
theo mol, tét hon 1a tir 95 dén 5% dén 5t hon nita 14 tir 90 dén 20%, 14 axit 2,5-

furandicarboxylic, cac este hodc cdc mudi cua nd.
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17. Mang nhiéu 16p theo diém bat k¥ trong s cac diém néu trén, trong dé trong
16p B céc axit dicarboxylic béo bdo hoa trong thanh phin e2 tét hon duge chon
tir C2-C24 bio hoa, t6t hon 1a C4-C13, tt hon nita 1a C4c axit dicarboxylic C4-
C11, céc alkyl este C1-C24 ctia ching, tét hon 1a C1-C4, cac mubi cia ching va

cac hon hgp cda chung.

18. Mang nhiéu 16p theo diém 17, trong d6 céc axit dicarboxylic béo béo hoa
dugc chon tir axit suxinic, axit 2-etyl suxinic, axit glutaric, axit 2-metyl glutaric,
axit adipic, axit pimelic, axit suberic, axit azelaic, axit sebacic, axit
undecanedioic, axit dodecanedioic, axit brassylic, axit octadecanedioic va cac

alkyl este C1-24 cua ching, cac mubi cta chung va cac hdn hop ciia chung.

19. Mang nhiéu 16p theo diém 18, trong d6 cac hén hop gdm axit adipic va axit
azelaic va chira axit azelaic v6i lugng ndm trong khoang tir 5 dén 70%, tinh theo
mol, tt hon nita 1 tr 10 dén 55%, tinh theo mol, thdm chi tt hon nia 1a tir 12

va 45%, tinh theo mol, 13 axit azelaic so v61 té)ng axit adipic va axit azelaic.

20. Mang nhiéu 16p theo diém bat ky trong s cac diém néu trén, trong do trong
16p B thanh phan vii. c¢6 tir 5 dén 35%, tinh theo khéi lugng, so véi tng cac
thanh phan vi.-x.

21. Mang nhiéu Ic’rp theo diém bat ky trong s6 céc diém néu trén, trong d6 céc
16p A va B duoc xép 16p theo kidu A/B vhodc tt hon 1a A/B/A.

22. Mang nhiéu 16p theo diém bAt ky trong sb cac diém néu trén, déc trung & chd
n6 c6 thé duge phan huy & diéu kién v phan ho gia dinh theo UNI 1135 trong
khong qué 180 ngay.

23. Bao bi gdbm mang nhiéu 16p theo diém bat ky trong s6 céac diém néu trén.
24. Bao bi theo diém 23 duoc chon tir cc tai dé van chuyén hang hod va cac tai

dé goi thue phdm nhu c4c thi cho hoa qua va rau.
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