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Linh vue ky thuét dwoc dé cap
Sang ché dé cap dén copolyme propylen méi c6 su phan bd nhiéu hinh thai
(multimode) ciia comonome, quy trinh san xudt n6 ciing nhu viéc ding né trong

cac vét dac.

Tinh trang k§ thuit ciia sing ché

Céc copolyme propylen c6 thé dugc ding cho nhiéu tng dung. Vi du, cac
copolyme propylen duoc sir dung trong linh vuc bao goi thuc phdm 13 nhitng san
phim ma do bén chiu va ddp ciing nhu cac dic tinh quang ¢6 mot vai trd quan
trong. Hon nifa, hién nay vi€c san Xuat cac vat phém nay doi héi phai dugce thuc
hién véi san lugng 16n. Tuy nhién, viéc san xuit voi san luong 16n nay s& cin dén
céc copolyme propylen cé trong lwgng phén tir twong ddi thdp ma diéu dé c6 thé
anh hudéng bit lgi d&én cac dic tinh co hoc va/hodc quang hoc. Ngoai van dé vé
kha nang ti€u thy trén thi trudng noi ma cac ddc tinh quang ducjc doi hdéi mot cach
dic biét thi cic san phdm nay can phai khong bi nga mau vang do su c¢6 mit cia
cac san phdm phu khong mong mubn. Hon nita, d6i v6i thi trudong, thi viée bao
g6i thuc phidm c6 mui khé chiu 1a khong dwoc chip nhin. Thong thudng, cac
peroxit thuong duge ding trong viéc san xuit polyme 13 nguyén nhén tao ra mui
kho6 chiu nhu vay.

EP 1 947 143 d cép dén vit dic 1am bang hdn hop propylen, trong d6 hén
hop ndy chtra polyme (vi du, copolyme) cﬁa propylen va a-olefin c6 4 nguyén tir
cacbon (V1 duy, 1-buten).

EP 1 923 200 dé cdp dén vét phdm lam bang hdn hop polypropylen da
dugce dinh huéng hai truc, trong d6 hdn hop nay chita polypropylen nhidu hinh

thai va chét tao nhan polyme.
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Ban chit k§ thuit ciia sing ché
Do véy, muc dich ctia sang ché 1a @& xuét nguyén liéu polyme ding dé duc,
dic biét 1a cho céc tng dung bao goéi thuc phim, c6 cac tac tinh chit co hoc dic
biét ¢ loi va ngodi ra con o céc tinh chit d& gia cong dé san xuét cac vat duc.
Phat hién cia sang ché 13 cac muc dich nay dat dugc nhd copolyme
propylen c6 téc d6 dong néng chay cao, trong d6 copolyme propylen nay chira
chét tao nhan va c6 su phan bd nhiéu hinh thi ctia comonome.
Do d6, sang ché d& cap cu thé dén copolyme propylen, trong d6 copolyme
propylen nay c6:
(a) luong comonome nim trong khoang tir 4,4 d&én 7,3 %mol, va
(b) tdc do dong néng chay MFR, (230°C) do dwoc theo tiéu chudn ISO 1133 it
nhét 1 10g/10 phit,
va trong d6 copolyme propylen nay bao gbm, t6t hon 13 gbm,
" (i) phan copolyme propylen thir nhat (R-PP1),
(ii) phan copolyme propylen thir hai (R-PP2),
(iii) chét tao nhan; va
(iv) tily ¥, cac chét phu gia khac véi chét tao nhan,
trong do: |
(c) phin copolyme propylen thir nhit (R-PP1) c6 lugng comonome nim trong
khoang tir 1,5 dén 3,0%mol, va
(d) lugng comonome [theo %mol] cia phén copolyme propylen thir hai (R- PP2)
16n hon lugng comonome [theo %mol] ciia phan copolyme propylen thir nhét (R-
PP1).
Do d6, copolyme propylen theo sang ché c6 su phan bd nhiéu hinh thai ctia
comonome (bao gdm hai hinh thai (bimode)). Luong comonome ciia ca phin
copolyme propylen thir nhat (R-PP1) 14n phin copolyme propylen thit hai (R-PP2)

c¢6 thé dugce do hodc mdt phin co thé dugc do va phan con lai dugc tinh nhd sir
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dung cong thirc dugc néu trong muc "A. Cac phuong phép do" cia phén Vi du
~ thuc hién sang ché.

Copolyme propylen theo sang ché nay 13 mot copolyme propylen ngau
nhién ma né biéu thi cho mdt copolyme gdm cac don vi monome propylen va cac
don vi comonome khéac véi propylen trong d6 cic don vi comonome nay dugc
phan bd mot cach ngiu nhién trong mach polyme. Tét hon, néu copolyme
propylen, tirc 13 copolyme propylen ngiu nhién, chira mét phan, ma n6 khéng tan
trong xylen, con dugc goi 1a phan khong tan trong xylen lanh (XCU), v6i luong it
nhit 70% khdi lugng, tét hon nita 1a it nhit 80% khéi luong, con tét hon nita 14 it
nhit 85% khdi lugng va dic biét tot 1a it nhit 90% khdi lwong, tinh theo tdng
lugng copolyme propylen, tirc 1a copolyme propylen ngiu nhién. Lwrong kha cao
ctia phan khong tan trong xylen lanh (XCU) chimg t6 ring copolyme propylen
theo sang ché khéng phai 1a mét copolyme propylen di pha (chit nén
polypropylen trong d6 pha dan hdi dugc phén tan trong né) ma 1a méot copolyme
propylen mét pha.

Copolyme propylen theo sang ché duoc tao nhan. Tét hon 13, viéc tao nhan
dugc thuc hién nho st dung chéit tao nhan polyme. Con tdt hon nita 13, chit tao
nhan polyme nay 1a chét tao nhan o, t6t hon nita 14 chét tao nhan polyme dang o,
vi du, polyme vinylxycloalkan va/hodc polyme vinylalkan. '

T6t nhét 13, toc do dong néng chay cudi ciia copolyme propylen duge diéu
chinh trong quy trinh tring hop copolyme propylen. Do do6, copolyme propylen
dugc tao ra trong thiét bi phan tng ¢ téc d6 dong noéng chay nhu duogc xac dinh
trong phan mo ta hoic trong yéu ciu bao hd.

Thuét ngit "copolyme propylen dugc tao ra trong thiét bi phan tmg" dugc
ding trong phin mé ta chi copolyme propylen c6 tbc d6 dong néng chay khong
bién ddi cho muc dich sau xir Iy. Do d6, theo mot phuong an duogc wu tién,
copolyme propylen theo sang ché thudc loai khéng giam nhét, ma né dugc lam
khong giam nhét bing cach sit dung peroxit. Do d6, tbc do dong néng chay sé

khéng ting boi viée cit ngin chiu dai mach cta copolyme propylen bang cach sir
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dung peroxit. Do véy, duoc uu tién néu copolyme propylen nay khéng chira
peroxit bat ky va/hodc san phdm phan hiy cia né.

Diéu ngac nhién da thiy 1a viéc két hop tdc do dong néng chay, tinh da
hinh thai v& su phéan bd comonome va su c¢6 mit cia chit tao nhan cho phép
copolyme propylen c6 tinh dé gia cong dugc ky vong cho viéc gia cong copolyme
propylen thanh cac vt dic, cu thé 14 c6 tinh chidy m§ mén va nhiét d6 két tinh cao
mot cach dang ngac nhién ma chiing 13 céc tinh chit cho phép cai thién mét cach
r0 rét thoi gian chu trinh clia cac vat dic trong quy trinh dGc. Hon nifa, cac tinh
chét co hoc c6 dugc 1a rét thich hop cho céc vt duac, cu thé 1a d6 bén chiu va dap
1a rét c6 1oi va do cting dugc duy tri & mirc d6 mong mudn cho cic tng dung dic.
Do véy, viéc dung copolyme propylen c¢6 su phin b6 nhiéu hinh thai cta
comonome ciing nhu viéc dung chét tao nhan tao ra su cin bﬁng rat tét dbi véi cac

tinh chit co hoc. Ngoai ra, cac tinh chit cdm quan va thAm m¥ ciing rét t6t.

MBb ta chi tiét sang ché

Dudi day sang ché duge mo ta mot cach chi tiét hon.

Copolyme propylen theo sang ché, ngoai propylen, con chira cac
comonome. Tét hon 13, ngoai propylen, copolyme propylen nay con chira etylen
va/hodc cac a-olefin ¢6 4 téi 12 nguyén tir cacbon. Do d6, thuat ngtt "copolyme
propylen" theo sang ché dugc hiéu 14 polypropylen bao gdm, tét hon 13 gdm, céc
don vi c6 ngudn gbe tir:

(a) propylen
Vé’
(b) etylen va/hoic cac a-olefin ¢6 4 t6i 12 nguyén tir cacbon, t6t hon 13 etylen.

Do véy, copolyme bropylen theo sang ché chira cic monome c6 thé tring
hop dugc véi propyleﬁ, vi dy, cdc comonome nhu etylen va/hodc céc a-olefin c6
4 t6i 12 nguyén tir cacbon, cu thé 1a etylen va/hoic cic o-olefin c6 4 t6i 8 nguyén
ttr cacbon, vi du, 1-buten va/hodc 1-hexen. Tét hon 13, copolyme propylen theo

sang ché bao gdm, dic biét 1 gom, cdc monome cd theé trung hop dugc véi
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propylen dugc chon tir nhém bao gdm etylen, 1-buten va 1-hexen. Dic biét hon,
copolyme propylen theo sang ché, ngoai propylen, con chira cac don vi ¢6 ngudn
gbc tir etylen va/hodc 1-buten. Theo mot phuong &n dugc uu ti€n, copolyme
propylen theo séang ché chi chira cac don vi c6 ngudn gbe tir propylen va etylen.

Ngoai ra, diéu dugc danh gi cao 1a t6t hon néu copolyme propylen cé
- lugng comonome nam trong khoang rit dic trung. Theo d6, diéu dugc doi héi 1a
lwgng comonome, tét hon 13 lugng etylen, cua copolyme propylen nim trong
khoang tir 4,4 dén 7,3 %mol, t6t hon 12 nim trong khoang tir 4,5 dén 7,0%mol, tbt
hon nita 12 ndm trong khoang tir 4,7 dén dudi 6,8 %mol.

Nhu d4 néu trén, copolyme propylen theo sang ché c6 nhiéu hinh thai, tét
hon 13 hai hinh thai, vé lugng comonome, vi du, Iugng etylen, do su ¢6 mit cia
hai phan copolyme propylen (R-PP1) va (R-PP2) c6 chira cac lugng comonome
khac nhau, vi du, khac nhau vé lugng etylen. Pugc wu ti€n hon nita 1a, copolyme
propylen nay thudc loai hai hinh thai vé lugng comonome, tirc la copolyme
propylen chi chita phan copolyme propylen thir nhit (R-PP1) va phin copolyme
propylen thir hai (R-PP2).

Téng lugng comonome, vi du, lwong etylen, cua copolyme propylen khéc
v6i lugng comonome, vi du, lugng etylen, ciia phin copolyme propylen thtr nhét
(R-PP1). Téng lugng comonome, vi du, tdng luong etylen, [theo %mol] cia
copolyme propylen 16n hon lugng comonome, vi dy, lugng etylen, [theo %mol]
ctia phan copolyme propylen thtr nht (R-PP1).

Theo mdt phwong 4n duge wu tién, copolyme propylen théa man bit ding
thirc (I), tot hon nira 14 bt déng thirc (Ia), con t6t hon nita 1a bat dang thic (Ib),

tham chi t&t hon nita 1a bét dang thuc (Ic), duoc théa man

C(PP) - C(PP1)>1,0 @
6,5 > C(PP) - C(PP1)>1,5 (Ia)
6,0 > C(PP) - C(PP1)>2,0 (Ib)
5,5>C(PP) - C(PP1)>2.5 (Ic)
trong do:
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C(PP1) 1a luong comonome, t6t hon 1a lugng etylen, [theo %mol] cia phan
copolyme propylen thir nhat (R-PP1) |

C(PP) 1a lwong comonome, t&t hon 13 luong etylen, [theo %mol] ciia toan bo
copolyme propylen.

Theo mot phurohg an duoc uu tién khac, lrgng comonome, vi du, téng
luong etylen, [theo %mol] ctia phan copolyme propylen thir hai (R-PP2) 16n hon
lrgng comonome, vi du, lugng etylen, [theo %omol] cﬁa phén copolyme propylen
thir nhat (R-PP1). Do vay, s& t6t hon néu copolyme propylen théa man bt dang
thirc (II), t6t hon nira 12 bt déng thirc (Ila), con tét hon nita 12 bit déng thic (IIb),
tham chi t6t hon nira 14 bit ding thic (Ilc),

C(PP2) - C(PP1)>3.0 (ID)

10,0 > C(PP2) - C(PP1) > 3,0 (ITa)

9,0 > C(PP2) - C(PP1)>4,0 (I1b)

8,0 > C(PP2) - C(PP1)>5,0 (ITc)

trong do:

C(PP1) 1a luong comonome, tét hon 1a lugng etylen, [theo %mol] cla phan
copolyme propylen thir nhit (R-PP1)

C(PP2) la luong comonome, tét hon 13 lhrgng etylen, [theo %mol] cla phan
copolyme propylen thi hai (R-PP2).

Do viy, s& tot hon néu phan copolyme propylen thir nhat (R-PP1) ¢6 lugng
comonome, vi du, lugng etylen, ndm trong khoang tir 1,5 dén 3,0%mol, t5t hon
nira 12 nim trong khoang tr 1,6 dén 2,7%mol), con tét hon nita 13 ndm trong
khoang tir 1,8 dén 2,5%mol, nhu ndm trong khoang tir 1,9 dén 2,4%mol.

Mt khéc, t6t hon néu phin copolyme propylen ngﬁu nhién thir hai (R-PP2)
c6 lugng comonome, vi du, lugng etylen, nam trong khoang tir 5,0 dén 15,0%mol,
t5t hon nita 12 ndm trong khoang tir 5,0 dén 12,0%fn01, tham chi tdt hon nira 14
nam trong khoang tir 7,0 dén 10,5%mol.

Céac comonome cta phin copolyme propylen thir nhit (R-PP1) va phan

copolyme propylen thir hai (R-PP2) déu c6 thé tring hgp dugc véi propylen gdm
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etylen va/hoic cac a-olefin ¢6 4 t&i 12 nguyén tir cacbon, cu thé 13 etylen va/hodic
cac a-olefin cé 4 t6i 8 nguyén tir cacbon, vi du, 1-buten va/hodc 1-hexen. Tt hon
13, phan copolyme propylen thir nhit (R-PP1) va phan copolyme propylen thir hai
(R-PP2) déu bao gbm, dic biét 1a gdm cac monome cé thé tring hop duogc véi
propylen dugc chon tir nhém bao gém etylen, 1 -buten va 1-hexen. Pic biét hon,
phan copolyme propylen thir nhét (R-PP1) va phan copolyme propylen thir hai (R--
PP2), ngoai propylen déu chtra cic don vi c6 ngudn gdc tir etylen va/hodc 1 -
buten. Theo mdt phuong 4n dugc wu tién, phan copolyme propylen thir nhét (R-
PP1) va phan copolyme propylen thir hai (R-PP2) chira cdc comonome nhu nhau,
cu thé 1 chi chua etylen.

Téc d6 dong néng chay ciia phan copolyme propylen ngiu nhién thir nhat
(R-PP1) va phin copolyme propylen thi hai (R-PP2) c6 thé 1a khac nhau hoic
nhu nhau. Do d6, theo mét phuong 4n dugc wu tién, cac toc do dong néng chay
MFR; (230°C) ctia phan copolyme propylen ngau nhién thir nhit (R-PP1) va phan
copolyme propylen thir hai (R-PP2) chénh Iéch nhau khong 16n hon 5g/10 phit,
t6t hon nira 1 chénh léch nhau khéng 16n hon 3g/10 phut, tham chi t&t hon nita 1a
khong 16n hon 2g/10phit. Tét nhét 14 tbe d6 dong nong chay MFR, (230°C) cia
phin copolyme propylen ngu nhién thir nhit (R-PP1) 14 giéng nhu téc d6 dong
néng chay MFR, (230°C) ctia phan copolyme propylen thir hai (R-PP2).

Do d6, dic biét duoc uvu tién 1a copolyme propylen c6 téc d6 dong nong
chay MFR, (230°C) nam trong khoang tir 10 dén 100g/10 phit, thdm chi tét hon
nita 13 ndm trong khoang tir 30 dén 100g/10 phut, con tot hon nita 13 ndm trong
khoang tir 40 dén 90g/10 phut, tham chi t6t hon nita 1a ndm trong khoang tir 50
dén 85g/10 phit, nhu ndm trong khoang tir 58 dén 80g/10phut. Tt hon 1a cac
khoang d3 néu nay ciing duoc ap dung cho phin copolyme propylen thir nhét (R-
PP1).

Tét hon 13, ty 18 khéi lwong | giita phin copolyme propylen thir nhét (R-
PP1) va phan copolyme propylen thir hai (R-PP2) nim trong khoang tir 40/60 dén
54/46, tot hon nita 14 nidm trong khoang tir 42/58 dén 52/48, nhu nam trong
khoéng tir 43/57 dén 50/50.
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Theo mét phuong 4n dugc wu tién tiép theo, copolyme propylen chira ca
hai phan copolyme propylen thtr nhét (R-PP1) va phén copolyme propylen thit hai
(R-PP2) véi lugng it nhit 80% khéi lwong, tdt hon nita 13 it nhit 90% khéi luong,
tham chi t&t hon nia 13 it nhét 95% khéi luong, tinh theo tdng lugng copolyme
propylen. Theo mot phuong an dugc dic biét wu tién, phdn copolyme propylen
thir nhit (R-PP1) va phin copolyme propylen thir hai (R-PP2) 13 c4c thanh phan
polyme duy nhét trong copolyme propylen. |

Nhu da biét, copolyme propylen nay c6 thé con chtra phén tién polyme.
Trong trudng hop c6 mat, thi phén tién polyme nay duoc tinh theo khdi luong (%
khéi lugng) ciia phin copolyme propylen thtr nhit (R-PP1) hodc phin copolyme
propylen thir hai (R-PP2), t&t hon 14 theo khdi lugng ctia phan copolyme propylen

- th@ nhit (R-PP1). Phan tién polyme nay c6 thé 1a homopolyme hodc copolyme
propylen, v61 copolyme propylen 1a dugc uu tién.

Tét hon nita 13, copolyme propylen ndy nay gébm (i) phdn copolyme
propylen thir nhit (R-PP1) va (ii) phin copolyme propylen thir hai (R-PP2), phan

tién polyme tiy ¥ (tSt hon 12 mot phin ciia phin copolyme propylen thir nhét (R-
PP1)) lam céc thanh phan polyme, (iii) chét tao nhan va ty ¥, va c6 thé dugc uu
tién, (iv) cac chit phu gia khic véi chét tao nhan nhu dugc xac dinh trong phin
m ta hodic trong yéu ciu bao ho.

Ngoai ra, t6t hon néu copolyme propylen niy c6 nhiét d6 néng chay Ién
hon 148°C, tdt hon nita 1a ndm trong khoang tir 148,0 dén 160,0°C, con t6t hon
nita 12 ndm trong khoang tir 150,0 dén 158,0°C, nhu ndm trong khoang tir 151,0
dén 156,0°C.

Ngoai ra, diéu dugc danh gia cao 1 copolyme propylen r{ély c6 nhiét d6 két
tinh 16n hon 119,0°C, t6t hon nita 13 ndm trong khoang tir 119,0 dén 130,0°C,
tham chi tdt hon nita 13 nidm trong khoang tir 120,0 dén 128,0°C, nhu nim trong -
khoang tir 121,0 dén 127,0°C.

Luong tan trong xylen c6 thé nim trong mot khoang tuong dbi rong. Do
do6, s& tot hon néu copolyme propylen nay c6 phan tan trong xylen lanh (XCS)

niam trong khoang tir 4,0 dén dudi 15% khéi lugng, t6t hon nita 12 nim trong

-0
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khoang tir 4,0 dén 12% khdi hwong, thdm chi t6t hon nita 12 ndm trong khoang tir
6 dén 10% khdi luong.

Mot dic tinh duge wu tién tiép theo ciia copolyme propylen theo sang ché
d6 13 n6 khong giam nhét. Trong qué trinh giam nhét, viée cdc mach c6 khbi
lugng mol cao clia san phdm ban dau bi bé gay nhidu hon vé mit thdng ké so véi
cac phan tir c6 khdi lwong mol thip, ddn dén lam giam téng trong lugng phéan tu
trung binh va sy gia ting vé tc d6 dong néng chay. Thong thuong, mét polyme
c¢6 tdc dd dong néng chay cao thu duoc bing cach 1am gidm nhét mot polyme c6
tbc dd dong néng chay thip. Viéc 1am giam nhét nhu vay thudong dugc tién hanh
theo cach da biét bit ky, nhu bing cach st dung peroxit 1am chit 1am giam nhét.
Céc chat 1am giam nhét tiéu bidu gdm 2,5-dimetyl-2,5-bis(tert.butyl-peroxy)hexan
(DHBP) (vi du, dugc ban du6i cac nhan hiéu Luperox 101 va Trigonox 101), 2,5-
dimetyl-2,5-bis(tert.butyl-peroxy)hexyn-3 (DYBP) (vi du, dugc ban dudi cac
nhan hiéu Luperox 130 va Trigonox 145), dicumyl-peroxit (DCUP) (vi du, dugc
ban dudi cdc nhdn hi¢u Luperox DC va Perkadox BC), di-tert.butyl-peroxit
(DTBP) (vi du, dugc ban dudi cac nhan hi€u Trigonox B va Luperox Di),
tert.butyl-cumyl-peroxit (BCUP) (vi dy, dugc ban dudi cac nhan hiéu Trigonox T
va Luperox 801) va bis (tert.butylperoxy-isopropyl)benzen (DIPP) (vi duy, dugc
ban dudi cédc nhan hi¢u Perkadox 14S va Luperox DC). Do d9, s& t6t hon néu
copolyme propylen niy khong dugc xir Iy bang peroxit, dic biét 1a khong dugch
xir ly bang peroxit nhu da liét ké & trén. Do viy, theo mdt phwong an duge wu
tién, copolyme propylen theo sang ché khong chtra peroxit bit ky va/hodc san
phim phén hity cta noé.

Ngoai chét tao nhan a, copolyme propylen theo sang ché c6 thé chua, tbt
hon 1a chta, t6i 5,0% khdi lugng cac chét phu gia, nhu céc chét chéng oxy hoa,
chét téy axit, chat lam 6n dinh UV, cling nhu céc chét bd trg gia cong, nhu chét
1am tron va chit chdng vén cuc. T6t hon 13, lugng chit phu gia (khong bao gdm

chit tao nhan o) nhé hon 3,0% khéi lwong, nhu nhd hon 1,0% khéi lugng.

-10-
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Tét hon, néu copolyme propylen nay chita chét tao nhan o. Pugc uu tién
hon nira 13, copolyme propylen nay khong chira chit tao nhan p. Chét tao nhén o,
néucérnagtéthonléduqcchontﬁnhénlbaogénr
(i) cac mudi cia cic axit monocarboxylic va axit polycarboxylic, vi du, natri
beﬁzoat hoac nhom tert-butylbenzoat, va
(ii) dibenzylidensorbitol (vi du, 1,3:2,4-dibenzylidensorbitol) va céc dan Xuét
dibenzylidensorbitol d4 duec thé biang C,_g-alkyl, nhur metyldibenzylidensorbitol,
etyldibenzylidensorbitol hodc dimetyldibenzylidensorbitol (vi dy, 1,3:2,4-
di(metylbenzyliden) sorbitol), hodc céac dan xuit nonitol d3 dugc thé, nhu 1,2,3,-
trideoxy-4,6:5,7-bis-0-[(4-propylphenyl)metylen]-nonitol, va
(iii) cac mudi cia cac dieste cua axit phosphoric, vi du, natri 2,2'-metylenbis (4,
6,-di-tert- butylphenyl) phosphat hodc nhom-hydroxy-bis[2,2'-metylen-bis(4,6-di-
t- butylphenyl)phosphat], va
(iv) polyme vinylxycloalkan va polyme vinylalkan (nhu dugc mo ta chi tiét &
dudi), va
(v) hon hop ctia ching.

N6i chung, cac cht phu gia ndy 1a c6 ban sin va di duge md ta, vi du,
trong 4n pham: "Plastic Additives Handbook", 5th edition, 2001 cua Hans
Zweifel.

Nhu d3 néu trén, tét hon, néu chit tao nhan 1a chit tao nhan polyme, t&t
~ hon nita 1 chét tao nhan o, vi du, chét tao nhan polyme dang o

T6t hon, néu lwong chét tao nhan a ctia copolyme propylen chiém t6i 5,0%
khéi iuqng. Theo mot phuong an dugc wu ti€n, copolyme propylen khong chira
qua 3000ppm, t6t hon nita 13 véi lugng 1 &én 2000ppm ciia chét tao nhén o, cu
thé 1a dugc chon tir nhém bao gém dibenzylidensorbitol (vi duy, 1,3 :2,4-‘
dibenzyliden sorbitol), din xuit dibenzylidensorbitol, t5t hon 13
dimetyldibenzylidensorbitol (vi du, 1,3:2,4-di(metylbenzyliden) sorbitol), hodc
cac dan xuét nonitol da dugc thé, nhu 1,2,3,-trideoxy-4,6:5,7-bis-0-[(4-
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propylphenyl)metylen]-nonitol, polyme vinylxycloalkan, polyme vinylalkan, va
hdn hop ctia ching.

Theo mdt phuong an dugc u’u tién, copolyme propylen nay chtra
vinylxycloalkan, nhu vinylxyclohexan (VCH), polyme va/hodc polyme
vinylalkan, 1a chét tao nhén a dugc wu tién. Tt hon 13, copolyme propylen theo
phuong an nay chira vinylxycloalkan, nhu vinylxyclohexan (VCH), polyme
va/hoic polyme vinylalkan, t6t hon 13, vinylxyclohexan (VCH).

Chét tao nhan c6 thé dugc dua vao & dudi dang chu liéu. Theo cach khéac,
mot sd chit tao nhén o theo sang ché,‘cﬁng c¢6 thé dugc dua vao biang phuong
phép BNT duge md ta & dudi.

Chét tao nhan c6 thé dugc dua vao copolyme propylen, vi du, trong quy
trinh tring hop copolyme propylen hodc ¢6 thé dugc dua vao copolyme propylen
dudi dang chu liéu (MB) cung véi, vi duy, polyme lam chét mang.

Theo phuong an chu liéu (MB) dugc dua vao, chu li¢u (MB) nay chira chét
tao nhan, ma nd tt hon 1a chét tao nhan polyme, tdt hon nita 14 chét tao nhan o,
t6t nhét 1a vinylxycloalkan, nhu vinylxyclohexan (VCH), polyme va/hodc polyme
vinylalkan, t6t hon 13, vinylxyclohexan (VCH) polyme, nhu dugc x4c dinh trong
phan mé ta, véi luong khong 16n hon 500ppm, t&t hon nita 14 nim trong khoang
tir 1 dén 200ppm, va con tét hon nita 1a nim trong khoang tir 5 dén 100ppm, tinh
theo khéi lwong cia chu liéu (MB) (100% khéi lwgng). Theo phuong 4n nay, t6t
hon nira 13, chi liéu (MB) c6 mat véi lugng khong 16n hon 10,0% khdi luong, tt
hon nira 12 khong 16n hon 5,0% khéi luong va tét nhét 1a khong 16n hon 3,5%
khéi lwong, véi luong duge wu tién cua chit liéu (MB) 12 ndm trong khoang tir 1,5
dén 3,5% khéi luong, tinh theo tbng lwong copolyme propylen. Tét nhit 1 chit
liéu (MB) nay bao gbm, t6t hon 1a gdm homopolyme hodc copolyme, t6t hon 1a
homopolyme ctia propylen ma n6 dugc tao nhan theo phuong phdp BNT dugc mo
ta & dudi.

S& t6t hon, néu chit tao nhﬁn dugc dua vao copolyme propylen trong quy
trinh trung hop copolyme propylen. Tét hon, néu chét tao nhan dugc dua vao

copolyme propylen bang cach déu tién tring hop hop chét vinyl da néu trén, tbt
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hon 13, vinylxycloalkan, nhu dugc x4c dinh trong phén mo ta, voi su c6 mat cia
hé c_ha“it xuc tac chira thanh phan chét xdc tac rin, tot hon 14 thanh phin chit xtic
tac Ziegler Natta ran, chét ddng xuc tac va chét cho dién tir bén ngoai tity ¥, va
hén hop phéan g da tao ra gdm polyme ciia hop chat vinyl, t6t hon 1 polyme
vinyl xyclohexan (VCH), va hé chét xuc tac tiép d6 dugc ding dé san xut
copolyme propylen. Viéc dua chit tao nhan polyme nhu néu trén vao copolyme
propylen trong quy trinh trung hop cia copolyme propylen nay & ddy con dugc
goi la phuwong phédp BNT dugc md ta & dudi.

Hén hop phan tmg d3 duoc tao ra nhu néu trén dudi day con duge goi 1a hé
chét xtic tac da dugce cai bién.

Tét hon 13, vinylxycloalkan nay 13 polyme vinylxyclohexan (VCH) ma n6
duogc dua vao copolyme propylen bang phuong phap BNT.-

Theo phuong an nay, tét hon, néu Iugng vinylxycloalkan, nhu
vinylxyclohexan (VCH), polyme va/hoic polyme vinylalkan, tot hon nita 1a lugng
polyme vinylxyclohexan (VCH), trong copolyrﬁe propylen khong 16n hon
500ppm, t&t hon nita 1a nam trong khoang tir 1 dén 200ppm, t&t nhét 13 ndm trong
khoang tir 5 dén 100ppm.

Su trich din t&i phuong phap BNT c6 thé ké dén cac don coéng b quéc té
WO 99/24478, WO 99/24479 va cuh thé 14 WO 00/68315. Theo phuong phap nay,
hé_ chit xtc tac, t6t hon 1a chét siéu xuc tic Ziegler-Natta, c6 thé duoc cai bién
bing céach tring hop hop chét vinyl v6i sy c6 mit ciia hé chit xtc tac, dic biét
chtra chét siéu xuc tic Ziegler-Natta diic biét, chét cho dién tir bén ngoai va chét
ddng xuc tac, hop chat vinyl nay c6 céng thirc:

CH,=CH-CHR’R*
trong d6 R® va R* ciing nhau tao ra vong no, khéng no hosic thdm c6 5 hodc 6
canh hodc doc lap 1a nhom alkyl c6 1 t6i 4 nguyén tir cacbon, va phét xuc tac da
duogc cai bién nay dugce ding dé tao ra copolyme propylen theo sang ché. Hop
chit vinyl da dugc tring hop nay c6 tac dung 1am chét tao nhan a.. Tét hon, néu ty
1& khéi luong gitra hop chét vinyl va thanh phan chét xuc tac rin trong budc cai

bién chit xtc tac 1 t6i da 12 5 (5:1), t&t hon 13 tdi da 1a 3 (3:1) tét nhét 13 nim
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trong khoang tir 0,5 (1:2) dén 2 (2:1). Hop chét vinyl dugc wu tién nhit Ia
vinylxyclohexan (VCH).

Tét hon, néu copolyme propylen theo sang ché dugc tao ra trong quy trinh
tring hop tuln tw v6i sy c6 mit cia chit xuc tac Ziegler-Natta, tt hon nita 13 véi
su c6 mit cua (hé) chét xuc tac nhu duge x4c dinh & dudi.

Thuét ngit "quy trinh tring hop tuén tu" chi quy trinh trong d6 copolyme
propylen dugc tao ra trong it nhit hai thiét bi phan tmg, t6t hon 14 trong hai thiét
bi phan umg, néi tiép nhau.

Do d6, quy trinh theo sang ché bao gdm it nhit 14 thiét bj phan tmg thir
nhit (R1) va thiét bi phan tng thir hai (R2). Thu4t ngit "thiét bi phan tng tring
hop" c6 nghia 1a qua trinh trung hop chinh xay ra. Do vy, trong trudng hop quy
trinh gém hai thiét bi phan tng tring hop, thi viéc xac dinh nay s& khong loai trir
phuong 4n tily chon ma trong d6 toan bd quy trinh bao gdm budc tring hop so bd
trong thiét bi phan tng tring hop so bd ching han. Thuat ngft "gdm" biéu thi mot
cach chinh x4c khi mé ta lién quan t6i cac thiét bi phan tng tring hop chinh.

T6t hon, néu thiét bi phan tng thir nhit (R1) 1a thiét bi phan tmg kiéu
huyén phu diic (SR) va c6 thé 1a thiét bi phan Gng dang thung kiéu ting mé cb
khudy don gian hoic lién tuc bat ky hodc thiét bi phan tng kiéu vong tring hop
k_héi hoc tring hop huyén phi. Thuét ngir "trl‘mg hop khdi" chi quy trinh tring
hop trong mdi truong phan tng chira it nhit 60% (khdi lugng/khdi luong)
monome.

Theo sang ché, t6t hon néu thiét bi phan tng kiéu huyén phu dic (SR) 1a
thiét bi phan tmg kiéu vong (LR) (dang roi).

Tét hon, néu thiét bi phan tng thir hai (R2) 1a thiét bj phan tmg trong pha
khi (GPR). Céc thiét bi phan mg trong pha khi (GPR) nay c6 thé 1a cac thiét bi
phan tng kiéu tang sbi hodc dugc tron co hoc bat ky. Vi du, thiét bi phan tng
trong pha khi (GPR) c6 thé 1a thiét bi phan tng kiéu ting s6i dugc khudy co hoc
c6 tdc do khi it nhat 14 0,2m/ gidy. Do vay, diéu dugc dénh gié cao la thiét bi phan
{mg trong pha khi 1a thiét bj phan tmg kiéu tAng soi, tily ¥ c6 may khuéy co hoc.
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Do vy, theo mdt phuong 4n dugc wu tién, thiét bi phan tng thir nhit (R1)
1a thiét bi phan ung kiéu huyén phit dic (SR), nhu thiét bj phan Gng kiéu vong
(LR), trong khi thiét bi phan g thir hai (R2) 14 thiét bi phan tng trong pha khi
(GPR). Do d6, dbi véi quy trinh theo sang ché hai thiét bi phan tng tring hop, tic
I, thiét bj phan tng kiéu huyén phu dic (SR), nhu thiét bi phan {mg kiéu vong
(LR), va thiét bi phan ung trong pha khi (GPR) dugc ndi tiép nhau. Néu cin,
trude thiét bi phan tng kidu huyén phu dic (SR) duge b tri mot thiét bi phan tng
trung hop so bo. -

Tét hon 13, trong thiét bi phan tng thir nhét (R1) phan copolyme propylen
ther nhit (R-PP1) ctia copolyme propylen dugc tao ra, trong khi trong thiét bi phan
ung th hai (R2) phén copolyme propylen thit hai (R-PP2) dugc tao ra.

Mot quy trinh nhiéu giai doan duge wu tién 12 quy trinh "trong pha khi kiéu
vong ldp", nhu dugce nghién ctru phat trién béi Borealis A/S, Denmark (da biét 1a
cong nghé BORSTAR®) dugc md ta, vi du, trong tai liéu sang ché, nhu trong EP
0 887 379, WO 92/12182 WO 2004/000899, WO 2004/111095, WO 99/24478,
WO 99/24479 hoac trong WO 00/68315.

Mot quy trinh kiéu huyén phi dic trong pha khi khic 1a quy trinh
Spheripol® cua Basell dd dugc md ta, vi du, trén Fig.20 cia n phém cua Galli va
Vecello, Prog.Polym.Sci. 26 (2001) 1287-1336. |

Tét hon 13, trong quy trinh theo sang ché dé san xuit copolyme propylen
nhu duge xac dinh & trén, cac didu kién cho thiét bi phan Gmg thir nhit (R1), tirc
1, thiét bi phan tmg kiéu huyén phi dic (SR), nhu thiét bi phan tmg kiéu vong
" (LR), & buéc (a) ¢6 thé 1a nhu sau:

- nhiét d6 ndm trong khoang tir 40°C dén 110°C, t6t hon 1a nam trong khoang tir
60°C dén 100°C, nhu ndm trong khoang tir 68 dén 95°C,

- 4p suét nam trong khoang tir 20bar (20.10°Pa) dén 80bar (80.10°Pa), t6t hon 1a
nam trong khoang tir 40bar (40.10°Pa) dén 70bar (70. 10°Pa),

- hydro c6 thé dugc bd sung vao dé kiém soat khdi lugng mol theo cach da biét

trong linh vuc nay.
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Sau d6, hdn hop phan Gng thu dugc & budc (a) (tt hon 1a chira phan
copolyme propylen thir nhit (R-PP1)) dugc chuyén vao thiét bi phan tmg thir hai
(R2), tirc 1a, thiét bj phan tng trong pha khi (GPR), trong d6 cac diéﬁ kién dugc
uu tién nhu sau:

- nhiét d6 nam trong khoang tir 50°C _dén 130°C, t6t hon 13 ndm trong khoang tir
60°C dén 100°C,

- 4p suét nam trong khoang tir Sbar (5.10°Pa) dén 50bar (50.10°Pa), tét hon 14
nim trong khoang tir 15bar (15.10°Pa) dén 35bar (35.10°Pa),

- hydro c6 thé dugc bd sung vao dé kiém soét khéi lwong mol theo cach da biét
trong linh vuc nay.

Thoi gian Iuu tri ¢6 thé khac nhau trong hai viing phan tng.

Theo mdt phuong 4n, quy trinh san xuét copolyme propylen néy c6 thoi
gian luu tra trong thiét bi phan tng thir nhit (R1), tirc 13, thiét bi phan tng kiéu
huyén pha dic (SR), nhu thiét bi phan tng kiéu vong (LR), nim trong khoang tir
0,2 dén 4 gid, vi dy, ndm trong khoang tir 0,3 dén 1,5 gio va thoi gian luu tra
trong thiét bi phan tng trong pha khi (GPR) thudng sé& nim trong khoang tir 0,2
dén 6,0 gio, nhu nam trong khoang tir 0,5 dén 4.0 gio.

Néu mudn, quy trinh tring hop nay c6 thé dugc thuc hién theo cach da biét
trong cac diéu kién sidu t6i han trong thiét bi phan tng thtr nhat (R1), tirc 13, trong
thiét bj phan tng kiéu huyén phui dic (SR), nhu trong thiét bi phan ung kiéu vong
(LR), va/hodc du6i dang ché do da ngung tu trong thiét bi phan tng trong pha khi
(GPR).
| Phén tng tién tring hop nay thuong duge tién hanh & nhiét do nim trong

khoang tir 0 dén 50°C, t&t hon 1a nim trong khoang tir 10 dén 45°C, va tdt hon
nita 12 ndm trong khoang tir 15 dén 40°C.

Do d6, copolyme propylen theo sang ché dugc tao ra béi quy trinh tring

hop tudn tr bao gbém céc bude:
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(a) trang hop propylen va it nhit mot a-olefin khac vé6i propylen, vi du, etylen,
trong thiét bi phan tng thir nhat (R1) dé nho d6 tao ra phin copolyme propylen
thir nhit (R-PP1), |
(b) chuyén phan copolyme propylen thir nhit (R-PP1) vao thiét bi phan tng thir
hai (R2),
(c) tring hop, v6i su c¢6 miat ciia phdn copolyme propylen thir nhét (R-PP1),
propylen va it nhit mot o-olefin o-olefin khac véi propylen, vi du, etylen, trong
thiét bi phan tng tht hai (R2) tao ra phin copolyme propylen thir hai (R-PP2),
trong d6 hén hop gdbm phin copolyme propylen thir nhit (R-PP1) va phan
copolyme propylen thir hai (R-PP2) cdu thanh copolyme propylen.

Tét hon nita 13, copolyme propylen nay duoc tao ra véi su ¢6 mit clia:
(I) thanh phan chit xdic tic rin bao gdm magie halogenua, titan halogenua va cht
cho dién tif bén ngoai; va
(IT) chét ddng xuc tac chira nhdm alkyl va tity ¥, chit cho dién tir bén ngoais va
I10) chét tao nhan tuy vy, t6t hon 12 v&i su ¢6 mit cia chit tao nhan nhu dugce xac
dinh trong phin mé t4; |
va trong quy trinh tring hop tudn tuy bao gdm cac budc:
(a) tring hop lién tuc propylen v&i comonome dugc chon trong s céc a-olefin ¢6
2 t6i 8 nguyén tir caccbon trir propylen, vi du, etylen, trong thiét bi phan tng thir
nhét (R1) bang cach dua cic dong propylen, hydro va comonome néu trén vao
thiét bj phan (g tht nhét (R1) & nhiét d ndm trong khoang tir 60 dén 80°C va ép
sudt nim trong khoang tir 3000 dén 6500 kPa dé tao ra phin copolyme propylen
thir nhat (R-PP1);
(b) rut ra tir thiét bi phan tmg thir nhét (R1) dong chtra phan copolyme propylen
thir nhat néu trén (R-PP1) VE‘l. chuyén dong nay vao thiét bj phan g thir hai (R2);
(c) trung hop propylen v6i coménome dugc chon trong s6 cac o-olefin ¢ 2 t6i 8
nguyén tir caccbon trir propylen, vi du, etylen, trong thiét bi phan tmg thir hai (R2)
bing cach dua cic dong propylen, comonome néu trén va tiy ¥, hydro vao thiét bi

phan tng thi hai (R2) & nhiét 36 nam trong khoang tir 70 dén 90°C va 4p suét
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nim trong khoang tir 1000 dén 3000 kPa dé tao ra phan copolyme propylen thir
hai (R-PP2), trong d6 hdn hop gém phan copolyme propylen thtr nhat (R-PP1) va
phan copolyme propylen thir hai (R-PP2) c4u thanh copolyme propylen;

(d) rut ra lién tuc dong chira copolyme propylen tir thiét bi phan tng thir hai (R2)
va tlly ¥, tron copolyme propylen nay véi cac chit phu gia.

bic biét dugce uu tién néu quy trinh theo sang ché bao gdm cac budc xir Iy
sau:
tring hop hop chit vinyl nhur dugc xéc dinh & trén, tdt hon 13, vinyl xyclohexan
(VCH), v6i su ¢6 mét cua hé¢ chét xuc tac chira thanh phﬁn chét xuc tac rin dé tao
ra hé chét xuc tac da dugc cai bién ma né 1 honc hop phan tng bao gém hé chét
xuc tac rén va polyme ciia hop chit vinyl da dugc ra, tot hon 13, va trong d6, ty 18
khéi lwong (g) giita polyme ctia hop chét vinyl va hé chat xuc tac ran t&i da 1a 5
(5:1), t6t hon 1a t6i da 1a 3 (3:1) t&t nhét 1a ndm trong khoang tir 0,5 (1:2) dén 2
(2: 1), va hé chét xuc tac d3 duge cai bién da duoc tao ra nay duogc cép cho budc
tring hop (a) ciia quy trinh san xuét copolyme propylen .

T6t hon, néu chit xtc tac duogc dung 1a hé chét xuc tac Ziegler-Natta va
duoc wu tién hon nita 13 hé chét xic tac Ziegler Natta da dugc cai bién nhu dugc
x4c dinh chi tiét & dudi.

Hé chét xuc tic Ziegler-Natta nay thudong chira thanh phin chét xic tac
ran, t6t hon 13 thanh phan kim loai chuyén tiép ran, va chit dong xtic tic, va tiy ¥

chét cho dién tir bén ngoai. Tt nhét, néu thanh phan chét xuc tic rin chira magie

halogenua, titan halogenua va chit cho dién tir bén ngoai. Cac chét xtc tac nay 1a
da biét trong linh vuc k¥ thuét ndy. Vi du vé& cac thanh phin chét xtc tic rin da
dugc mo ta trong céc 4n phe{m: WO 87/07620, WO 92/21705, WO 93/11165, WO
93/11166, WO 93/19100, WO 97/36939, WO 98/12234, WO 99/33842, khong ké
nhirng 4n pham khac.

Céac chét cho dién tir thich hop, khong ké nhimg loai khéc, gbm céc este
cua axit carboxylic, nhu cac phtalat, xitraconat, va suxinat. Cac hgp chét silic
chtra oxy hodc nito ciing ¢ thé dugce ding. Vi du vé cac hop chét thich hop da
dugc mé ta trong cac 4n phdm: WO 92/19659, WO 92/19653, WO 92/19658, US

-18-



28431

4,347,160, US 4,382,019, US 4,435,550, US 4,465,782, US 4,473,660, US
4,530,912 va US 4,560,671.

Hon nita, tét hon néu cac thanh phan chét xtic tac rin nay dugc ding két
hop véi cac chit cho dién tir bén ngoai da biét, bao gdm ma khong nham gidi han
&, cac ete, keton, amin, rugu, phenol, phosphin va silan, vi dy, cac hop chét silan )
hitu co chira cac lién két Si-OCOR, Si-OR, hodc Si-NR,, c6 silic 1am nguyén tir
tam, va R 1a alkyl, alkenyl, aryl, arylalkyl hodc xycloalkyl c6 1-20 nguyén tir
cacbon; va cdc chit ddng xtc tic da biét, tbt hon 1a chira hop chit nhém alkyl nhur
da biét trong linh vuc k§ thuat nay, dé tring hop copolyme propylen.

Khi chit tao nhan dugc dua vao copolyme propylen trong quy. trinh trung
hop copolyme propylen, thi t6t hon néu lugng chit tao nhan c6 mit trong
copolyme propylen khéng 16n hon 500ppm, t6t hon nita 14 ndm trong khoang tur
0,025 dén 200ppm, con tdt hon nita 12 ndm trong khoang tir 1 d&én 100ppm, va tdt
nhit 13 ndm trong khoang tir 5 dén 100ppm, tinh theo copolyme propylen va chat
tao nhan, t6t hon 13 tinh theo téng khdi luong ctia copolyme propylen bao gdm
toan bd cac chit phu gia.

Séang ché cling dé cap dén cac vat phém, tdt hon 1 cac vat dic, nhu cac vat
dac ap luc va cac vat dﬁc thdi, vi du, cac vat dic thdi ap luc hodc ép dun.

T6t hon 1a, vat phém nay, ddc biét 1a nhu duoc xac dinh & don trén, tinh
theo tdng khéi Iwgng clia vat phdm c6 it nhit 50% khéi luong, nhu 50 t6i 99,9%
khéi lwong, t6t hon nira 13 it nhit 60% khéi hrong, nhu 60 t6i 99% khéi luong,
con t6t hon nira 13 it nhit 80% khéi lwong, nhu 80 t6i 99% khdi lwong, tham chi
t5t hon nita 13 it nhit 90% khéi luong, nhu 90 t6i 99% khdi luong 1 copolyme
propylen.

Duéi day, sang ché dugc minh hoa ti€ép nho cac vi du.

Vi du thuc hién sé’mg ché

A. Céac phuong phéap do
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Céc dinh nghia vé cac thudt ngit va cac phuong phap do dudi ddy dugc ap
dung d6i v6i phan md ta néu trén va céc vi du duéi ddy trir khi c6 quy dinh cu thé
khéc.

Pinh luong vi cu triic polyme bang quang phd NMR

Quang phd cong huéng tir hat nhan dinh lugng (NMR) dugc dung dé dinh
luong ham lugng comonome cuia cac polyme.

Phd *C{1H} NMR dinh luong duogc ghi lai & trang thai dung dich nhd sir
dung quang phd ké Broker Advance III 400NMR chay & 400,15 va 100,62 MHz
1an luot d6i véi 'H va C. Tt ca cac phd duoc ghi lai nho st dung diu do nhiét
d6 kéo dai 10mm duoc tdi wu hoa cho °C & 125°C st dung khi nito cho tit ca cac
khi nén. Khoang 200mg dugc hoa tan trong 3mL 1,2-tetracloroetan-d2 (TCE-d2)
cung véi crom-(I1I)-axetylaxetonat (Cr(acac)3) tao ra dung dich 65mM cua tac
nhan hdi phuc trong dung méi nhu dwoc mé ta trong 4n phdm: G. Singh, A.
Kothari, V. Gupta, Polymer testing 2009, 28(5), 475.

DPé dam bao dung dich ddng nhit, sau khi chuin bi miu ban diu trong 40
nhiét, dng NMR duoc nung néng tiép trong 1o quay trong it nhat 1 gio. Sau khi
duoc dit vao trong tir truong dng nay duge quay & 10Hz. Ché do thiét 1ap duoc
chon nay chu yéu dua trén doi vé mit dinh luong va d6 phan giai cao cho viéc
dinh lugng chinh xéé etylen. Su kich thich xung don tiéu chuin duoc 4p dung ma
khong c¢6 NOE, 4p dung goc nghiéng tdi wu, do tré quay vong 1gidy va so dd khir
ghép WALTZ16 hai cip nhur dugc md ta trong 4n phdm: Z. Zhou, R. Kuemmerle,
X. Qiu, D. Redwine, R. Cong, A. Taha, D. Baugh, B. Winniford, J. Mag. Reson.
187 (2007) 225 va V. Busico, P. Carbonniere, R. Cipullo, C. Pellecchia, J. Severn,
G. Talarico, Macromol. Rapid Commun. 2007, 28, 1128. dat duoc tong cong
6144 (6k) chuyén dich cho mét phd.

Phé *C{1H} NMR dinh luong dugc xir Iy, tich hop va céc tinh chit dinh
tinh lién quan dugc xéac dinh tir cac phép tich phan nay. T4t ca d6 dich hoa hoc
dugc quy chiéu gian tiép t6i nhom metylen tdm cua khéi etylen (EEE) &
30,00ppm nh¢ st dung d6 dich héa hoc ciia dung méi. Phuong phap nay cho phép

tham chi€u so sanh ngay ca khi don vi cau truc nay khong c6 mat.
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Véi cac tin hiéu dic ta twong @ng véi cac vét 2.1 erythro regio quan sat
dugc (nhu dugc md td trong 4n phém: L. Resconi, L. Cavallo, A. Fait, F.
Piemontesi, Chem. Rev. 2000, 100 (4), 1253, trong Cheng, H. N,
Macromolecules 1984, 17, 1950, va in W-J. Wang va S. Zhu, Macromolecules
2000, 33 1157) sy hidu chuén ddi v6i anh hudng cta cac vét regio t6i cac dic tinh
dugc xac dinh 1 cin thiét. Cac tin hiéu dic ta tvong tng véi céac loai vét regio
khéc khong dugc quan sat. |

Céc tin hiéu dic ta twong ung véi su két hop cua etylen duoc quan sat (nhu
dugc mo ta trong 4n phém: Cheng, H. N., Macromolecules 1984, 17, 1950) va
phan comonome dugc tinh 14 phan etylen trong polyme {mg véi toan bd monome
trong polyme.

Phin comonome duogc dinh lwong nhd 4p dung phuong phap ciua W-J.
Wang va S. Zhu, Macromolecules 2000, 33 1157, théng qua viéc tich phan nhiéu
tin hiéu ct ngang qua toan bd ving phd trong phd C{1H}. Phuong phap nay
dugc chon vi kha ning manh mé& cia n6 va kha nang tinh toan vé su c6 mat cua
cac dai regio khi cin. Céc ving tich phan dugc diéu chinh d6i chut dé nang cao
kha ning quét ngang qua toan by khoang ham lugng comonome da dugc quét.

" Phan trdim mol comonome két hop dugc tinh theo phin mol .

Phén tram khéi luong comonome két hop duoc tinh theo phin mol.

Cong thire ¢ dudi cho phép tinh lugng comonome ciia phan copolyme
propylen thtr nhit (R-PP1) hozic phin copolyme propylen thir hai (R-PP2), cu thé
13 4p dung cho phan copolyme propylen thir hai (R-PP2):

C(PP) ~ w(PPD)x C(PPL)
w(PP2) =C(PP2) (D)

trong do:

w(PP1) 13 phan khéi lugng [theo % khéi lwong] ciia phin copolyme propylen thir
nhét (R-PP1), |

w(PP2) 14 phan khéi luong [theo % khéi lugng] clia phin copolyme propylen thir
hai (R- PP2),
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C(PP1) 12 lwgng comonome [theo %mol] ctia phin copolyme propylen thir nhét
(R-PP1),
C(PP) 1a lugng comonome [theo %mol] cla copolyme propylen,
C(PP2) lugng comonome tinh duoc [theo %mol] ciia phin copolyme propylen thir
hai (R-PP2).
MEFR, (230°C) dugc do theo tidu chuin ISO 1133 (230°C, 2,16 kg load).

Cong thiic & dudi cho phép tinh tbc dd dong néng chay MFR, (230°C) cla
phéan copolyme propylen thtt nhit hoic thir hai (R-PP2)/(R-PP1), cu thé 1a ap
dung cho phan copolyme propylen thir hai (R-PP2):

-l';’g{&f?’!ﬁ{f’)}}}—“’(?lf’i ) x lag (MER(P pn}]
MFR(PPZ}= 10 4 WiPFZ) | aimn

trong do:

w(PP1) 12 phan khdi lugng [theo % khéi lugng] ctia phan copolyme propylen thir
nhét (R-PP1),

w(PP2) 1a phan khéi luong [theo % khéi lugng] ciia phan copolyme propylen thir
hai (R- PP2), |

MFR(PP1) 14 tc d6 dong néng chay MFR, (230°C) [theo g/10 phut] ctia phan
copolyme propylen thtr nhat (R-PP1),

MFR(PP) 1a téc d6 dong néng chay MFR, (230°C) [theo g/10 phut] cta copolyme
propylen,

MFR(PP2) 14 tbc d6 dong néng chay MFR, tinh dugc (230°C) [theo g/ 10 phut]
“ctia phan copolyme propylen thtr hai (R-PP2).

Phén tan trong xylen (XCS) & nhiét do trong phong (XS, % khdi lugng)

Luong polyme tan trong xylen dugc xac dinh & 25°C theo tiéu chudn ISO
16152; xuét ban 1in thir nhat; 2005-07-01. Phin con lai 13 phin khong tan trong
xylen lanh (XCU).
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Phan tich DSC, nhiét do néng chay (Tm) va nhiét néng chay (Hf), nhiét do két
tinh (Tc) va nhiét két tinh (Hc)

Cac chi sb nay duoc do bing phép do nhiét lwong quét vi sai (DSC) bang
thiét bi TA Instrument Q200 trén cac mau 5 t6i 7mg. DSC duge chay theo tiéu
chuén ISO 11357/part 3/method C2 v6i chu trinh nhiét/lanh/nhiét véi toc do quét
10°C/phut trong khoang nhiét d¢ tir -30 t6i +225°C. Nhiét do két tinh va nhiét két -
tinh (Hc) duoc xac dinh tir bude 1am ngudi, trong khi nhiét 40 néng chay va nhiét
néng chay (Hf) dugce xac dinh tir bude gia nhiét thir hai.

Thit nghiém va dap Charpy
Do bén chdng va dép cit khic (NIS) duoc do theo tiéu chudn ISO 179 leA
& 0°C va +23°C, st dung cac mau thir dang thanh dugc dic 4p luc véi kich ¢

80x10x4 mm’ dugc tao ra theo ti€u chuin ISO 1873-2:2007.

Do duc

Chi sé nay dugc xéc dinh theo tiéu chudn ASTM D 1003-07 trén céac tdm
duge duc ap luc co6 kich thude 60x60x2 mm’ phi hop véi tidu chuin EN ISO
1873-2 4p dung nhiét do néng chay 230°C.

Thir nghiém kéo

Mb dun kéo duge do & 23°C theo tiéu chudn ISO 527-1 (tbc d6 dau kéo
1mm/phut) bang cach st dung cac miu dugc dic ap luc & 180°C hodc 200°C theo
tiéu chudn ISO 527-2(1b), dugc chudn bj theo tidu chuin EN ISO 1873-2 (méu
hinh xuong cho c& 10, day 4mm).

Chi sb nga vang (YI)
Chi s nga vang nay dugc tinh theo dit liéu quang phd thé hién cho su bién
mau cia miu thir tir trong hodc tring nga sang vang. Thir nghiém nay dugc ding

pho bién nhat dé danh gia sy bién mau cia vat liéu do viéc xic véi moi trudng
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hodc sy méd phéng tiép xic 16 thién giy ra. Thiét bi quang phd dugc dung 1a
Spectraflash SF600 cung v6i phan mém ColorTools dé tinh toan chi sb nga vang
E 313 theo tiéu chuén ASTM E313. Mau dang 6ng duogc thir trén cic dau kep
bng. Cac vién hodc cac mau dugc dic ép ¢& 2mm dugce dung 1am cac mAu thir.
Chi sb nga vang duoc danh gia nhu sau:
Loai 1 Loai 2 Loai 3 Loai 4
Y1 theo tiéu chudn ASTM E313 < (-0,9) -0,9-1,5 1,5-65 >6,5

Dong xo&n

Thir nghiém xofn dwoc tién hanh bang cach sir dung thiét bi dic ap luc
Engel ES330/65 cc90 véi khuan duc X04n va ap luc 600, 1000 hoa}c 1400 bar
(600.10°Pa, 1000.10°Pa hoic 1400.10°Pa)

Puong kinh truc vit: 35mm

Do dich pit tong t6i da: 150cm’

Ap luc dic riéng: 600, 1000, hodc 1400 bar (600.10°Pa, 1000.10°Pa hodc
1400.10°Pa)

Dang dao cit: dang 6 van do hing Axxicon cung cip; day 2mm, rong: Smm

‘Nhiét do & budng trude va khuan: 230°C

Nhiét do & ving 2/ving 3/ving 4/ving 5 1an luot 1a 230°C/230°C/225°C/200°C
Chu trinh duac: thoi gian duc ap lyc tinh ca thoi gian luu: 10 gidy

Thoi gian 1am ngudi: 15 gidy

Ap luc dtc: tuy theo d§ dai dugc dinh trude cua vat liéu dugc thir ‘nghiém_,

Ap luc dimg = ap luc dtc

Téc dd truc vit: 30 vong/phiit

Ap suét hé théng: 10 bar (10.10°Pa)

Puong do: s€ dugc chon sao cho truc vit ding trude vi tri két thac 20mm vé phia
dau ap luc ding,

Nhiét d6 dao ct: 40°C

Do dai dong xoin c6 thé dugc xac dinh ngay sau khi ddc 4p luc
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B. Cac vi du
Vi du IE1 theo sang ché

Chét xuc tac duoc ding trong quy trinh tring hop niy 1a chét xuc tac
Ziegler-Natta ciia hang Borealis ¢6 ham luong Ti 12 1,9% khdi lugng (nhu duge
md ta trong 4n phdm: EP 591 224). Trudc khi tring hop, chét xic tac nay duoc
tién tring hop véi vinyl-xyclo-hexan (VCH) nhu duge md ta trong EP 1 028 984
va EP 1 183 307. Ty 1é gitra VCH va chét xtic tac 1a 1:1 dugc 4p dung trong quy
trinh nay, nho vay ¢6 duoc lugng Poly-VCH cudi nhé hon 100ppm.

¢ cong doan thr nhét, chit, xtc tac néu trén duoc cép vao thiét bi phan
tng tién tring hop ciing véi propylen va cac luong nhé ctia (2,5g/gid) va etylen
(330g/gi0).

" Trietyl nhém lam chét déng xuc tac va dixyclopentyldimetoxysilan lam
chét cho dién tir dugc st dung. Ty 1€ gilta nhdm va chét cho dién tir 1a 7,5mol/mol
va ty 1€ gifta nhom va titan 1a 300mol/mol. Thiét bi phan tng dugc van hanh &
nhiét d6 30°C va 4p suét 55 bar (55.10°Pa).

Huyén phi dic tir cong doan tién tring hop dugc cip thing vao thiét bi.
phéan (g kiéu vong dugc van hanh & nhiét do 70°C va 4p sudt 55bar (55.10°Pa).
Propylen, etylen va hydro dugc bd sung tiép vao thiét bi phan ting kiéu vong nay.
Ty 1&€ mol gitta hydro va propylen 1a 16,9mol/kmol va ty 1¢ giita etylen va
propylen 1a 3,7mol/kmol. San lugng trong vong nay dugce duy tri & mirc 30kg/gio.
MEFR, luong etylen va XCS ciia phin copolyme propylen thir nht (R-PP1) c6 thé
thdy duoc tir Bang 1.

Huyén phu dic tir thiét bj phan ung kiéu vong dugc dua qua dudong bng
cép thing vao thiét bi phan tmg trong pha khi, tirc 13 khong cép liéu monome ting
dot gifta cac thiét bi phan Gmg nay. Thiét bi phan tng trong pha khi dugc van
hanh & 85°C nhiét d6 va 4p suét riéng phin cta propylen 13 16bar (16.10°Pa).
Hydro b sung dugc cip ty 1é mol gitta hydro va propylen 14 228mol/kmol. Ty 1&
gifta etylen va propylen trong thiét bi phan ting trong pha khi 1a 50,1mol/kmol.
San lugng trong thiét bi phan ung trong pha khi 1 35kg/gid va do vay tbng san
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lugng polyme sau cac thiét bi phan tmg 14 65 kg/h. Phin chia tach san phim (%
san pham duoc tao ra trong thiét bj phan mg trong pha khi) 14 55%. MFR, luong
etylen va XCS copolyme propylen cudi c6 thé th'éy dugc tir Bang 1.

o) cong doan tao vién, bt polyme dugc trdn véi cac chét 1am 6n dinh tiéu
chun, vi du, Ca-stearat, Irganox 1010, va Irgafos 168 véi luong thong thuong.
Chét chéng tinh dién Grinsted PS426 va chit lam trong DMDBS ciing duoc ding
trong ché phdm nay. Cong doan tao vién nay duoc tién hanh bing may ép dun hai
truc W&P ZSK 70 (Coperion) & nhiét o nong chay 220°C. Cong suit ciia may ép
dun 12 200kg/gio.

Vi du so sanh CE1

O cong doan thir nhat, chit xic tac doc quyén ciia hing Borealis ¢6 ham -
lwong Ti 1a 3,4% khéi lugng duge cép vao thiét bi phan tng tién tring hop cing
v6i propylen va cac lugng nhd ctia hydro (2,5g/gio) va etylen (360g/h). Trietyl
nh6m 1am chit ddng xuc tac va dixyclopentyldimetoxysilan 1am chét cho dién tir
dugc st dung. Ty 1é giita nhom va chét cho dién tir 1a 7,5mol/mol va ty 18 giita
nhdm va titan 1a 300mol/mol. Thiét bi phan tmg dugc van hanh & nhiét do 30°C
va 4p suét 55 bar (55.10°Pa).

Huyén phu dic tir céng doan tién tring hop dugc cép thing vao thiét bi
phéan ng kiéu vong dugc van hanh & nhiét d6 70°C va ap suét 55bar (55 10° Pa).
Propylen, hydro va etylen dugc b sung tiép vao thiét bi phan tng kiéu vong nay.
Ty 1€ mol giira hydro va propylen la 6,1mol/kmol va ty 1¢ gifta etylen va propylen
l1a 7,2mol/kmol. Sén lugng trong vong 1a 30kg/gio. MFR, lugng etylen va XCS
ctia phan copolyme propylen thir nht (R-PP1) c6 thé thiy dwoc tir Bang 1.

Huyén phu dic tir thiét bi phan tmg kiéu vong dugc dwa qua dudng dng
cép thing vao thiét bi phan tng trong pha khi, tirc 12 khong cip liéu monome tirng
dot giita cac thiét bi phan ng nay. Thiét bi phan tung trong pha khi dugc vén
hanh & 85°C nhiét do va 4p suét riéng phan cia propylen 1 21bar (21.10°Pa).
Hydro va etylen dugc cdp vao theo cac ty 1& mol sau: gitra hydro va propylen 1a

45mol/kmol va giira etylen va propylen 13 21mol/kmol. San luong trong thiét bi
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phan Gng trong pha khi 1a 35kg/giér va do vay tdng san luong polyme sau céc thiét
bi phan tng 1a 65kg/gio. Phan chia tach san phim (% san phdm dugc tao ra trong
thiét bi phan tng trong pha khi) 13 55%. MFR, lugng etylen \}2‘1 XCS copolyme
propylen cudi c6 thé thiy dugc tir Bang 1.

O cong doan tao vién, bot polyme dugc tron véi céac chit 1am 6n dinh tiéu
chuén, vi du, Ca-stearat, Irganox 1010, va Irgafos 168 véi lugng thong thuong.
Ngoai ra, chét chéng tinh dién Grinsted PS426 va chét 1am trong DMDBS ciing
duoc st dung trong ché phdm niy, va peroxit dé c6 dugc MFR cudi 1a
70g/10phtt. Cong doan tao vién nay dugc tién hanh bing méy ép dun hai truc
W&P ZSK 70 (Coperion) & nhiét dd nong chay 220°C. Cong suit ctia may ép din

1a 200kg/gid.

Bang 1: Vi du theo séng ché IE va vi du so sanh CE1

IE1 CE1l
TEAL/Ti [mol/mol] 300 300
TEAL/chit cho dién tit D [mol/mol] 7.5 7.5
Vong (R-PP1)
Nhiét d6 [°C] 70 70
MFR, [2/10 phut] 70 8
lugng C2 [%mol] 2,1 4,1

XCS [% khéi luong] | 3,5 5,0
ty 18 H,/C3 [mol/kmol] 16,9 6,1
ty 16 C2/C3 [mol/kmol] 3,7 7,2

lugng [% khbi luong] 45 45

1 GPR (R-PP2)

MFR, [2/10 phiit] 70 8
lugng C2** [%omol] 8,7 4,1
ty 18 Hy/C3 [mol/kmol] 228 45
ty 18 C2/C3 [mol/kmol] 50,1 21

lugng [% khdi lugng] 55 55

. Cubi
MFR, [2/10 phut] 70 70%
Iugng C2 [%omol] 5,6 4,1
XCS [% khéi luong] | 9,1 5,5
Tm [°C] 153 150
Tc [°C] 125 119

* MFR, (230°C) dbi v6i CE1 da thu dugc bang cach 1am giam nhét bang peroxit

** duge tinh nhu dd néu & muc A. Cac phuong phép do
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Bang 2: C4c tinh chit & cac Vi du theo sang ché 1E va vi du so sanh CE1

IE1 CE1
Chi s nga vang ctia vién [-] -4.48 -3,65
Chi sb nga vang ciia tAm day 2mm [-] 5 6,5
NIS (23°C) [kJ/m’] 3,8 3,8
NIS (0°C) [kJ/m?] 1,5 1.4
M5 dun kéo [MPa] 1030 1170
Do duc 2mm [%] 26,6 23,7
Dong xoan (600 bar) [cm] 40 35,6
Dong xoin (1000 bar) [cm] 55,7 52,2
Dong xodn (1400 bar) [cm] 68,9 64,4
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YEU CAU BAO HO

1. Copolyme propylen, trong d6 copolyme propylen nay co:

(a) hrong comonome nam trong khoang tir 4,4 dén 7,3%mol, va

(b) téc d6 dong néng chay MFR, (230°C) do dugc theo tiéu chudn ISO 1133 it
nht 1a 10g/10 phi, |

va trong d6 copolyme propylen nay bao gdm, t&t hon 1a gbm:

(i) phan copolyme propylen thir nhat (R-PP1),

(ii) phan copolyme propylen thir hai (R-PP2),

(iii) chét tao nhén; va

(iv) tlly v, céc chit phu gia khac vdi chét tao nhan,

trong do:

(c) phan copolyme propylen thir nhit (R-PP1) ¢6 lwong comonome nim trong
khoang tir 1,5 dén 3,0%mol, va

(d) .luc_mg comonome [theo %mol] clia phin copolyme propylen thir hai (R-PP2)
16n hon lwrgng comonome [theo %mol] cta phin copolyme propylen thtr nhét (R-

PP1).

2. Copolyme propylen theo diém 1, trong d6:

(a) lugng comonome ciia phin copolyme propylen thtr hai (R-PP2) ndm trong
khoang tir 5,0 dén 15,0%mol,

va/hodc |

(b) bét ding thirc (I) dugc thoa man:

C(PP) - C(PP1)>1,0 q))

trong do:

C(PP1) 12 luwong comonome [theo %mol] ciia phin copolyme propylen thir nhit
(R-PP1),

C(PP) 1a luong comonome [theo %mol] cla toan bd copolyme propylen,
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va/hoac

(c) bét déng thuc (1) dugc théa man:

C(PP2) - C(PP1)>3,0  (II)

trong do:

C(PP1) 1a lugng comonome [theo %mol] ctia phin copolyme propylen thir nhit
(R-PP1), |

C(PP2) 12 luong comonome [theo %mol] ciia phin copolyme propylen thir hai (R-
PP2).

3. Copolyme propylen theo diém 1 hoic 2, trong d6:

(a) ty 18 khdi Iuong giita phan copolyme propylen thir nhit (R-PP1) va phén
copolyme propylen thr hai (R-PP2) nim trong‘khoéng tir 40/60 dén 54/46;
va/hoidc

(b) copolyme propylen c6 it nhat 90% khéi lugng, tinh theo téng luong copolyme
propylen, ctia ca hai phin copolyme propylen thr nhit (R-PP1 ) va phén
copolyme propylen thir hai (R-PP2).

4. Copolyme propylen theo diém bat ky trong s6 cic diém néu trén, trong d6
copolyme propylen nay co:

(a) nhiét dé néng chay 16n hon 148,0°C;

'Vél/hOETlC

(b) nhiét d6 két tinh 16n hon 119,0°C.
5. Copolyme propylen theo diém bt ky trong sd cac diém néu trén, trong d6 chit

tao nhén 1a chat tao nhan polyme, t&t hon 14 chit tao nhan polyme dang o, t6t hon

nita 1a polyme vinylxycloalkan va/hodc polyme vinylalkan.

-30-



28431

6. Copolyme propylen theo diém bat ky trong sd cic diém néu trén, trong d6
luong chit tao nhén, tinh theo téng khdi luong clia copolyme propylen, téi da 1a
5,0% khéi luong, tot hon 13 khéng 16n hon 3000ppm, t&t hon nita 1a nim trong
. khoang tir 1 dén 2000ppm, t6t nhét 12 khong 16n hon 500ppm, tham chi t6t hon
nita 12 ndm trong khoang 0,025 dén 200ppm, va tdt nhit 13 lwong chit tao nhan,
tinh theo téng khdi luong cia copolyme propylen, nam trong khoang tir 5 dén
100ppm. |

7. Copolyme propylen theo diém bt ky trong sb cac diém néu trén, trong do:

(a) comonome clia copolyme propylen dugc chon trong s etylen, a-olefin c6 4
t6i 12 nguyén tir cacbon, va hdn hop cta ching, t6t hon 13 comonome nay la
etylen, va/hodc |

(b) comonome trong phan copolyme propylen thir nhat (R-PP1) va trong phan
copolyme propylen thir hai (R-PP2) 14 nhu nhau.

8. Copolyme propylen theo diém bit ky trong sb cac diém néu trén, trong d6
copolyme propylen nay:

(a) 1a khéng giam nhdt, tdt hon 1a copolyme propylen duoc tao ra trong thiét bi
phan tg; va/hoic

(b) khong chtra peroxit.

9. Copolyme propylen theo diém bit ky trong s cac diém‘néu trén, trong do
copolyme propylen nay cé:

(a) luong comonome, t6t hon 1a luong etylen, nim trong khoang tir 4,5 dén
7,0%mol;

va/hodc

(b) tc d6 dong néng chay MFR, (230°C) do duoc theo tiéu chuin ISO 1133 nam
trong khoang tir 10 dén 100g/10 phut, t6t hon Ia nim trong khoang tir 30 dén
" 100g/10 phut, tt hon nita 12 ndm trong khoang tir 40 dén 90g/10phat.
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10. Copolyme propylen theo diém bét ky trong sé cac diém néu trén, trong dé
copolyme propylen nay dugc san xuét trong quy trinh tring hop tuan tu bao gém
thiét bi phan tmg tht nhat (R1) va thiét bi phan tng thtt hai (R2), trong d6 phn
copolyme propylen thir nhat (R-PP1) dugc san xuét trong thiét bi phan tmg tht
nhit (R1) va phan copolyme propylen thir hai (R-PP2) (‘ﬁrqc sar xudt trong thiét bi
phan ung thir hai (R2). '

11. Vat dic 1am bang copolyme propylen theo diém bét ky trong sé cac diém néu

trén.

12. Quy trinh san xuét copolyme propylen theo diém bat ky trong sb cac diém tir 1
t6i 9, trong d6 quy trinh nay 14 quy trinh tring hop tuln tu bao gdm céc budc:

(a) tring hop propylen va it nhit mét o-olefin khac vai propylen trong thiét bi
phan tng tha nhit (R1) dé nhd d6 tao ra phin copolyme propylen thir nhit (R-
PP1);

(b) chuyén ph_ﬁn copolyme propylen thir nhit (R-PP1) vao thiét bi phan tng thir
hai (R2);

(c) tring hop, v6i su c6 mit ctia phan copolyme propylen thir nhat (R-PP1),
propylen va it nhit mot o-olefin khéc véi propylen trong thiét bj phan Gng thir hai
(RZ) tao ra phan copolyme propylen thr hai (R-PP2), trong d6 hdn hop gdm phin
copolyme propylen thtr nhat (R-PP1) va phan copolyme propylen thir hai (R-PP2)
cAu thanh copolyme propylen.

13. Quy trinh theo diém 12, trong d6 viéc tring hop trong thiét bi phan tmg tha

nhit (R1) va thiét bj phan g thi hai (2) x4y ra v6i sy c6 mit cia chit xuc tac

Ziegler-Natta.
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