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(57) Sang ché dé cap tdi san pham dtc phun ép c6 do hoa trang do Ung suat giam, san
pham nay chira hon hop gébm copolyme propylen di pha, chat don vo co va tuy y luong nho
polyetylen ty trong cao, trong dé copolyme propylen di pha nay c6 chat nén la copolyme
propylen.
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Linh vwe k¥ thuit dwge dé cap

Sang ché dé cap toi san phim diic phun ép méi c6 dd hoéa tring do ting suét dugc
cai thién, san pham nay chira hdn hop polypropylen trén co s& copolyme propylen di pha

va lugng nhé chat don vo co.

Tinh trang ky thuit ciia sing ché

Trong linh vyc duc phun ép, nhét 13 dic phun ép vo Ac quy, cn dat dugc sy can
bing tét giira do cing va d9 bén va dép cing véi do héa tring do Umg suét hop ly. Céc
polyme di pha thuong dugc sir dung dé thu dugc céc dic tinh co hoc tdt, nhét 13 vé mat
cén bing giita 49 cling va do bén va dap. P& thu dugc dic tinh héa tring do tng sult &
mttc c6 thé chip nhin dugc, thi trong thanh phin cubi cin phai c6 mit mét lugng 16n
polyetylen ty trong cao. Tuy nhién, viéc bd sung polyetylen ty trong cao s& lam tang gia
thanh va lam phuc tap héa qua trinh san xuét. Ngoai ra, viée tdng luong polyetylen ty

trong cao cling lam gidm d¢ cing ctia san pham cuoi.

Bin chit k§ thuat ciia sang ché

Do d6, vin cén tim kiém hdn hop ding d& san xut céc san phdm déc phun ép
(injection molded article - IMA) ¢6 su cén bang t5t giira d6 cling va dd bén va dap két

hop v6i d6 bén ndi troi chéng hoa tring do {mg suét.

Giéi phap cia sang ché nay la ding hdn hgp chira copolyme propylen dj pha va
lugng nho chét don vo co. Copolyme propylen di pha nay can phai ¢6 nén 1a copolyme
propylen chtta lugng nhé comonome. Tt hon néu hén hop nay ciing nhu san phim dic
phun ép cudi cing chi chira lugng nhé polyetylen ty trong cao, t6t hon nita néu hdn hop
ndy ciing nhu san phdm dic phun ép cubi cung khong chtra polyetylen ty trong cao. Giai
phép tiép theo cua sang ché 12 san phdm duc phun ép ndy can phai chtra chit khir hoat
tinh kim loai ciing nhu chit lam én dinh nhiét 1au dai. San phdm duc phun ép nhu vy

dugc dic trung béi dd héa tring do tng suét rét thap va céc dic tinh co hoc tét.
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Do d6, sang ché dé xuét san phidm duc phun ép (IMA) chtra it nhat 90% khdi
1uqng, tinh theo tong khéi lugng clia san phdm dic phun ép (IMA) ndy, 13 hén hop
polypropylen (PC), trong d6 hén hgp polypropylen (PC) nay bao gbm:

(a) it nhit 88,25% khéi lugng, tinh theo tdng khéi lugng ctia hdn hop polypropylen
(PC) nay, 1a copolyme propylen dj pha (RAHECO - heterophasic propylene
copolymer);

(b)  tir 0,005% toi 0,350% khdi lugng, tinh theo tdng khéi lwong cia hdn hop
polypropylen (PC) nay, 1a chit khir hoat tinh kim loai (MD - metal deactivator)
hitu co; '

(c)  tir 0,005% toi 0,400% khéi lugng, tinh theo tdng khéi lwgng ctia hdn hop
polypropylen (PC) nay, 1a chit chéng oxy héa chira Iuu huynh (SAO - sulphur
containing antioxidant);

(d) tir 0 t6i 3,0% khbi luong, tinh theo tbng khbi lugng cua hdn hop polypropylen
(PC) nay, 14 chét don v6 co (F); va '

(e)  tir 0 t6i 8,0% khdi lugng, tinh theo téng khdi lugng ciia hén hop polypropylen
(PC) nay, la polyetylen ty trong cao (HDPE - high density polyethylene);

trong do, tiép theo

copolyme propylen di pha (RAHECO) nay:

6)) ¢6 ham lugng comonome nim trong khoang tir 5,0 tGi 15,0% mol,

(i)  c6 phan doan chit tan trong xylen ngudi (XCS - xylene cold soluble) nim trong
khoang tir 9,0 t6i 18% khdi luong,

(iii) ~ chira copolyme propylen (M) c6 ham lugng comonome nim trong khoang tir 0,4
téi 2,0% mol, va

(iv)  chira copolyme propylen dan héi (R).

T6t hon nita néu san phdm dtc phun ép (IMA) nay va/hodic hdn hop polypropylen
(PC) nay khong chira polyetylen ty trong cao (HDPE). Trong trudng hop san phim dic
phun ép (IMA) nay va/hodc hén hgp polypropylen (PC) nay cé chira polyetylen ty tréng
cao (HDPE), thi s& t&t hon néu hdn hop (PC) ndy chtra nhiéu hon tir 0 t6i 8,0% khéi
lugng, tinh theo téng khédi lugng ctia hdn hop polypropylen (PC), la polyetylen ty trong
cao (HDPE).

Tt hon néu san phdm dac phun ép (IMA) nay va/hodc hén hop polypropylen
(PC) nay khong chira chit don vo co (F). Trong trudng hop san phim dac phun ép
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(IMA) nay va/hodc hdn hgp polypropylen (PC) nay c6 chira chit don vo co (F), thi s& tét
hon néu hén hop polypropylen (PC) nay chira nhiéu hon tir 0 t&i 3,0% khéi lugng, tinh
theo tong khdi lugng ctia hdn hop polypropylen (PC) nay, 1 chit don vé co ®.

Tt hon néu comonome ca copolyme propylen (M) dugc chon tir etylen, a-olefin
c6 tir 4 t6i 12 nguyén ti cacbon, va hdn hop ciia chiing, t&t hon nita néu comonome ctia

copolyme propylen (M) 14 etylen.

Tét hon néu copolyme propylen dan hdi (R) ¢6 ham lugng comonome nim trong
khoang tlr 45% t6i 65% mol va/hodc comonome cia copolyme propylen dan hdi (R)
dugc chon tir etylen, a-olefin c6 tir 4 toi 12 nguyén tir cacbon, va hdn hop ctia chiing, t6t

hon nita néu comonome cia copolyme propylen dan hdi (R) 14 etylen.

Theo mét phuong 4n uu ti€n, copolyme propylen di pha (RAHECO) ndy c¢6 phan
doan v6 dinh hinh nim trong khoang tir 8,0% t6i 15% khéi lwong. Tét hon nﬁa néu phan
doan v6 dinh hinh (AM) ctia copolyme propylen di pha (RAHECO) niy c¢6 ham lugng
comonome nim trong khoang tir 35% téi 55% mol va/hodc dd nhét ndi tai (intrinsic

viscosity - IV) ndm trong khoang tir 2,0 t6i 2,8 dl/g.

Theo mdt phuong 4n wu tién khac, toc do dong néng chay MFR, (230°C) cua
copolyme propylen di pha (RAHECO) nidy nim trong khoang tir 3,0 t6i 12 g/10 phut
va/hogic san phdm dtc phun ép (IMA) nay c6 tbc d6 dong néng chiy MFR, (230°C) nim
trong khoang tir 4,0 t&i 10 g/10 phut.

Néu san phidm duc phun €p (IMA) nay c6 chira polyetylen ty trong cao (HDPE),
thi s& t6t hon néu polyetylen ty trong cao (HDPE) nay c6 ty trong nim trong khoang tir
0,940 t6i 0,970 g/cm’.

Tt hon néu chét don vo co (F) nay 1a bot talc.

T6t hon néu chét khir hoat tinh kim loai (MD) hitu co nay 13 din xuét cia phenol,
ching han nhu N,N’-bis (3(3’,5’-di-tert. butyl-4’-hydroxyphenyl)propionyl)hydrazin.

T6t hon néu chit chéng oxy hoéa chira luu huynh (SAO) nay la di-stearyl-thio-di-
propionat (H37C1sOC(O)CHzCHzSCH2CH2C(O)OC13H37)

Tét hon néu san phim dac phun ép (IMA) theo séng ché nay 12 v6 &c quy.

Dudi day, sang ché s€ dugc mo ta mot cach chi tiét hon.
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M0 ta chi tiét sang ché

Sang ché dé xuét san phim dtc phun ép chira, khong ké nhimng thanh phan khac,
copolyme propylen di pha (RAHECO) nhu dugc xdc dinh mét cach chi tiét hon duéi
day.

San phdm dic phun ép (IMA) nay c6 thé 13 san phédm dtc phun ép bt ky. Thuat
ngtt “sin phim dic phun ép (IMA)” duoc hiéu theo cach da biét trong linh vuc k¥ thuat
ndy. Tai liéu tham khao, khong ké nhimg cai khic, c6 thé l1a “Propylene Handbook”,
Nello Pasquini, 2™ edition (2005), trang 422 - 443,

Tt hon néu san phim dic phun ép (IMA) theo sang ché nay 14 v6 4c quy.

Tot hon nira n€u v6 dc quy nay 1a loai ding trong 6td, xe méay va xe ¢d c6 dong co
khéc.

Tt hon néu san phim duc phun ép (IMA) theo sang ché nay chira it nhit 90%
khéi lugng, 6t hon néu it nhit 95% khéi luong, t6t hon néu tir 90 t6i 99,9% khéi luong,
t6t hon nita néu tir 95% t6i 99,9% khédi luong, con tdt hon nita néu tir 97 t6i 99,9% khébi
lugng, chéng han tir 98 t&i 99,9% khéi lugng, tinh theo téng khéi lugng cua san phém
duc phun ép (IMA) nay, 1a hdn hop polypropylen (PC).

Theo mt phuong 4n wu tién, san phidm dic phun ép (IMA) nay khong chta
polyetylen ty trong cao (HDPE).

Theo mt phuong 4n wu tién khac, san phdm duc phun ép (IMA) theo séng ché
nay khong chira (a) thém polyme hodc cic polyme khéac véi polyme c¢6 mit trong hdn
hop polypropylen (PC) nay, tirc 1a khac voi copolyme propylen di pha (RAHECO) va
polyetylen ty trong cao (HDPE) nay, v&i tdng lugng vugt qua 10% khdi luong, t6t hon
v6i tong lugng vugt qua 5% khéi luong, tinh theo tdng khdi lugng cia san phém dic
phun ép (IMA) nay. Thong thudng, néu polyme bd sung c6 mit, thi polyme nhu vay la
polyme chét mang dé mang chét phu gia va do vy khong gép phén vao viéc ting cudng
c4c dic tinh ctia san phim duc phun ép (IMA) theo sang ché.

Do d6, theo mdt phuong 4n dic biét wu tién, san phdm dic phun ép (IMA) nay
cdu thanh tir hdn hop polypropylen (PC) nhu duge x4c dinh trong ban md ta nay va chit
phu gia bd sung, chét phu gia ndy c6 thé chira mét lugng nhé chit mang polyme. Tuy

nhién, chit mang polyme nay chi c6 mit trong san phdm diic phun ép (IMA) véi lugng
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khong nhiéu hon 10% khéi lugng, tot hon néu khdng nhidu hon 5% khéi luong, tinh theo

téng khéi lrgng clia san phim duc phun ép (IMA). Hon nita, chit mang polyme niy 13

khac véi copolyme propylen di pha (RAHECO) va polyetylen ty trong cao (HDPE) la

c4c hop phin polyme ciia hdn hop polypropylen (PC) theo sang ché. Theo phuong an

dic biét wu tién, néu chit mang polyme c6 mat, thi chét mang polyme nay la

homopolyme etylen (khac véi polyetylen ty trong cao (HDPE)) va/hoic homopolyme

propylen, trong d6 homopolyme propylen dugc wu tién. Theo mdt phwong an dic biét wu

tién, san phidm ddc phun ép (IMA) theo sang ché c4u thanh chi tir hdn hop polypropylen

(PC) nhu dugc xéc dinh trong ban mo6 ta nay.

(a)

(b)

(©)

(d)

(e)

Tét hon néu hdn hop polypropylen (PC) theo sang ché chira:

it nhét 88,25% khdi lugng, tot hon néu tir 88,25 t6i 99,0% khéi Iuwgng, tt hon nita
néu tir 90% t6i 99,5% khdi lwong, con tét hon nita néu tr 92% t6i 99,9% khéi
lugng, ching han nhu tir 95% t6i 99,9% khédi lwong, tinh theo tdng khdi lugng cua
hén hgp polypropylen (PC) nay, 14 copolyme propylen di pha (RAHECO),

tir 0,005% t6i 0,350% khéi lugng, tot hon néu tir 0,010% t6i 0,320% khéi lugng,
t6t hon nira néu tir 0,015% t6i 0,300% khéi luong, con tét hon nita néu tir 0,020%
t6i 0,28% khdi lugng, ching han nhu tir 0,025% t&i 0,250% khéi luong, tinh theo
tbng khéi lvong ctia hdn hop polypropylen (PC) nay, 1a chét khir hoat tinh kim
loai (MD) hitu co;

tir 0,005% t6i 0,400% khéi lugng, t&t hon néu tir 0,010% t6i 0,350% khéi luong,
t6t hon nira néu tir 0,015% t6i 0,320% khdi lvong, con tdt hon nita néu tir 0,025%
t6i 0,300% khdi lugng, ching han nhu tir 0,050% t6i 0,300% khédi luong, tinh
theo tong khéi lwong ctia hdn hop polypropylen (PC) nay, 1a chét chdng oxy hoa
chira luu huynh (SAO);

tir 0,1% dén 3,0% khdi lugng, t6t hon néu tir 0,2% t6i 3,0% khdi lugng, tdt hon
nita néu tir 0,2% t6i 2,0% khdi lugng, con tét hon niva néu tir 0,2% t6i 1,8% khéi
lwgng, ching han nhu tir 0,3% t6i 1,8% khéi lwong, tinh theo tdng khdi luvgng cua
hén hgp polypropylen (PC) ndy, 1a cht don vé co (F),

tir 0 t&i 8,0% khdi lugng, t6t hon néu tir 0 t&i 7,0% khéi luong, tbt hon niva néu tir

0 t6i 6,0% khdi Iugng, con tt hon nita néu tir 0 t6i 5,0% khdi luong, ching han
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nhr tir 0 t6i 4,0% khéi lugng, tinh theo tdng khéi luong cia hdn hop
polypropylen (PC) nay, 1a polyetylen ty trong cao (HDPE),

t6t hon vé6i didu kién 12 hén hop polypropylen (PC) nay khéng chira thém polyme khac

ngodi chit mang polyme nhw dwgc xéc dinh trén day. Néu chit mang polyme c6 mit

trong hén hgp polypropylen (PC) nay, thi lugng cia n6 khong nhiéu hon 10% khéi

lvong, t6t hon néu khdng nhidu hon 5% khéi lwgng, ching han khong nhidu hon 2% khéi

luong, tinh theo téng khéi lugng cia hén hop polypropylen (PC) nay. Theo phuwong 4n

dic biét wu tién, néu chit mang polyme c6 mit trong hdn hgp polypropylen (PC) theo

sang ché, thi chit mang polyme nay la homopolyme etylen (khac v&i polyetylen ty trong

cao (HDPE)) va/hodc homopolyme propylen, trong d6 homopolyme propylen duoc wu

tién.

(a)

(b)

(c)

(d)

Theo mdt phuong 4n, hdn hgp polypropylen (PC) theo sang ché chira:

it nhat 88,25% khéi lugng, tét hon néu tir 88,40 t6i 99,0% khéi luong, tbt hon nita
néu tir 90% t6i 99,5% khéi lrong, con tt hon nita néu tir 92% téi 99,9% khéi
lugng, ching han nhu tir 95% t6i 99,9% khéi lugng, tinh theo téng khéi lugng ciia
hén hop polypropylen (PC) nay, 1a copolyme propylen di pha (RAHECO),

tir 0,005% t6i 0,350% khéi lugng, t6t hon néu tir 0,010% t6i 0,320% khéi lugng,
t6t hon nita néu tir 0,015% t6i 0,300% khdi Iuvgng, con tdt hon nita néu tir 0,020%
t6i 0,28% khéi lugng, ching han nhu tir 0,025% t&i 0,250% khéi lugng, tinh theo
téng khéi lugng ctia hdn hop polypropylen (PC) ndy, 1a chit khit hoat tinh kim
loai (MD) hitu co;

tir 0,005% t6i 0,400% khéi lugng, t6t hon néu tir 0,010% t6i 0,350% khéi lugng,
t6t hon nita néu tir 0,015% t6i 0,320% khdi Iurgng, con tdt hon nita néu tir 0,025%
t6i 0,300% khdi lugng, ching han nhu tir 0,050% ti 0,300% khéi luong, tinh
theo tdng khéi lwong cia hdn hgp polypropylen (PC) nay, 1 chit chéng oxy hoa
chtra Iuvu huynh (SAO);

tir 0 t6i 8,0% khdi lugng, tdt hon néu tir 0 téi 7,0% khéi lwong, tdt hon nita néu tir

. 0 t6i 6,0% khoi lugng, con tét hon nita néu tir 0 téi 5,0% khéi luong, ching han

nhu tr 0 t6i 4,0% khéi luong, tinh theo tdng khdi lwong cia hdn hop
polypropylen (PC) nay, 1a polyetylen ty trong cao (HDPE);
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(i 6t hon véi diéu kién 14 hdn hop polypropylen (PC) nay khong chira chit don vo

co (F)va

(i)  tdt hon véi diéu kién nita 1a hn hop polypropylen (PC) nay khong chira polyme
ngoai chit mang polyme nhu dugc xac dinh trén day. Néu chit mang polyme c6 mit
trong hén hgp polypropylen (PC) ndy, thi lugng cia no khong nhiéu hon 10% khéi
lugng, t6t hon néu khong nhiu hon 5% khéi lugng, ching han khéng nhidu hon 2% khéi
lugng, tinh theo tong khéi lugng ctia hén hop polypropylen (PC) nay. Theo phuong 4n
dic biét wu tién, néu chit mang polyme c6 mat trong hdn hgp polypropylen (PC) theo
sang ché, thi chit mang polyme nay 1a homopolyme etylen (khac vdi polyetylen ty trong
cao (HDPE)) va/hodc homopolyme propylen, trong d6 homopolyme propylen duoc wu
tién.

Do d6, s& tt hon néu san phim duc phun ép (IMA) theo séng ché nay chira it nhét
90% khéi lugng, t6t hon néu it nhét 95% khdi luong, tdt hon nita néu tr 90 t6i 99,9%
khdi luong, t6t hon nira néu tir 95% t6i 99,9% khéi luong, con tét hon nita néu tir 97 t6i
99,9% khéi lugng, ching han tir 98 t6i 99,9% khéi lugng, tinh theo tdng khdi luong ciia
san phdm dac phun ép (IMA) nay, 1a hdn hop polypropylen (PC), trong @6 hén hop
polypropylen (PC) nay chira: '

(a) it nhit 92% khdi lugng, tot hon néu tir 94 t6i 99,0% khdi lugng, tdt hon nira néu
tir 95 t&i 99,5% khdi lugng, con tét hon nita néu tir 96 t6i 99,9% khéi luong,
ching han nhu tir 97 t6i 99,9% khdi lugng, tinh theo tdng khéi lwong ctia hén hop
polypropylen (PC) nay, 1a copolyme propylen di pha (RAHECO);

(b)  tir 0,005% t6i 0,350% khdi lugng, t6t hon néu tir 0,010% t&i 0,320% khéi luong,
t6t hon nira néu tir 0,015% t6i 0,300% khéi Iugng, con tdt hon nita néu tir 0,020%
t6i 0,28% khdi luong, ching han nhu tir 0,025% t&i 0,250% khdi lwong, tinh theo
tbng khdi lwong ciia hdn hop polypropylen (PC) nay, 14 chit khir hoat tinh kim
loai (MD) hitu co;

(c)  tr0,005% téi 0,400% khéi lugng, t&t hon néu tir 0,010% t6i 0,350% khéi lwong,
t6t hon nita néu tir 0,015% t6i 0,320% khdi lwgng, con tdt hon nira néu tir 0,025%
t6i 0,300% khéi lugng, ching han nhu tir 0,050% t6i 0,300% khéi lugng, tinh
theo tong khéi lwong ctia hdn hop polypropylen (PC) nay, 14 chét chéng oxy hoa
chira luvu huynh (SAO);
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(d)  tir 0,1% dén 3,0% khdi lugng, tbt hon néu tir 0,2% t6i 3,0% khéi lugng, tét hon
nita néu tir 0,2% t&i 2,0% khdi lvong, con tt hon nita néu tir 0,2% t6i 1,8% khéi
lugng, ching han nhu tir 0,3% t6i 1,8% khéi lugng, tinh theo téng khéi lugng cla
hén hgp polypropylen (PC) ny, 1a chit don vd co (F);

t6t hon vé6i didu kién 1a hdn hop polypropylen (PC) nay khong chira polyetylen ty trong
cao (HDPE), t6t hon nita néu khong chira thém polyme khic ngoai chit mang polyme
nhu duge x4c dinh trén day. Néu chit mang polyme c6 mat trong hdn hop polypropylen
(PC) ndy, thi lugng ctia né khong nhiéu hon 10% khéi lugng, tét hon néu khong nhiéu
hon 5% khéi lugng, ching han khong nhidu hon 2% khéi luong, tinh theo téng khéi
lugng cua hdn hgp polypropylen (PC) nay. Theo phuong 4n dic biét wu tién, néu chét
mang polyme c6 mgt trong hdn hgp polypropylen (PC) theo sing ché, thi chit mang
polyme nay 12 homopolyme etylen (khac véi polyetylen ty trong cao (HDPE)) va/hoic

homopolyme propylen, trong 36 homopolyme propylen dugc wu tién.

Theo mot phuong 4n khéc, san phim dtc phun ép (IMA) theo sang ché nay chira
it nhit 90% khdi lugng, tot hon néu it nhit 95% khédi lugng, t6t hon nita néu tir 90 t6i
99,9% khdi lugng, tt hon nita néu tir 95% t6i 99,9% khéi luong, con tét hon nita néu tir
97 61 99,9% khdi lugng, ching han tir 98 t&i 99,9% khdi lwong, tinh theo tdng khéi
lwong ciia san phim dic phun ép (IMA) nay, 13 hdn hop polypropylen (PC), trong d6 hdn
hop polypropylen (PC) nay chira:

(a) it nhit 95% khdi lugng, t6t hon néu tir 96 t6i 99,0% khéi luong, tét hon nita néu
tir 96,5 t6i 99,5% khdi lugng, con tét hon nira néu tir 97,0 t6i 99,9% khéi luong,
ching han nhu tir 97,5 t6i 99,9% khéi lugng, tinh theo téng khéi lugng cua hdn
hgp polypropylen (PC) nay, 1a copolyme propylen di pha (RAHECO);

(b)  tir 0,005% t6i 0,350% khéi lugng, tét hon néu tir 0,010% t6i 0,320% khéi luong,
t6t hon nita néu tir 0,015% t6i 0,300% khéi luong, con tt hon nita néu tir 0,020%
t6i 0,28% khdi lugng, ching han nhu tir 0,025% t6i 0,250% khéi lwong, tinh theo
tbng khéi lwong cia hdn hop polypropylen (PC) nay, 1a chit khir hoat tinh kim
loai (MD) hitu co;

(c) i 0,005% téi 0,400% khdi lugng, 6t hon néu tir 0,010% t6i 0,350% khéi luong,
t6t hon nira néu tir 0,015% t6i 0,320% khéi lugng, con tdt hon nita néu tir 0,025%
t6i 0,300% khéi lugng, ching han nhu tir 0,050% t6i 0,300% khéi lwong, tinh
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theo tong khéi lwong ciia hén hgp polypropylen (PC) nay, 14 chit chéng oxy hoa
chira lvu huynh (SAO);

(i)  tbt hon véi diéu kién 13 hdn hop polypropylen (PC) nay khong chtra chit don vo

co (F), va

(ii) tot hon nita v6i didu kién 1a hdn hop polypropylen (PC) ndy khong chia
polyetylen ty trong cao (HDPE), con t6t hon nita néu khéng chira thém polyme khac
ngoai chit mang polyme nhu dugc xdc dinh trén day. Néu chit mang polyme c6 mit
trong hdn hop polypropylen (PC) nay, thi lugng cta né khong nhidu hon 10% khéi
luong, tét hon néu khdng nhiéu hon 5% khéi luvgng, ching han khong nhidu hon 2% khéi
lwong, tinh theo tdng khdi lwong cta hdn hop polypropylen (PC) ndy. Theo phuong én
dic biét uu tién, néu chit mang polyme c6 mit trong hdn hop polypropylen (PC) theo
sang ché, thi chit mang polyme nay 14 homopolyme etylen (khéc véi polyetylen ty trong
cao (HDPE)) va/hodc homopolyme propylen, trong d6 homopolyme propylen dugc wu
tién.

Theo mdt phuong 4n wu tién khéc, sang ché dé xut san phim ddc phun ép (IMA)

c4u thanh tir hdn hop polypropylen (PC), trong d6 hdn hop polypropylen (PC) ndy chira:

(a) it nhit 92% khéi lugng, tSt hon néu tir 94 t6i 99,5% khéi lugng, tét hon nira néu
tir 95 t6i 99,5% khdi lugng, con t6t hon nita néu tir 96 t6i 99,5% khdi lwong,
ching han nhu tir 97 t6i 99,9% khdi lugng, tinh theo tdng khbi luvong ciia hdn hop
polypropylen (PC) nay, 1a copolyme propylen di pha (RAHECO);

(b)  tir 0,005% t6i 0,350% khdi lwgng, 6t hon néu tir 0,010% t6i 0,320% khdi lwong,
t6t hon nita néu tir 0,015% t6i 0,300% khédi lwgng, con tét hon niva néu tir 0,020%
t6i 0,28% khdi lvgng, ching han nhu tir 0,025% t6i 0,250% khdi lugng, tinh theo
tbng khéi lwong ciia hdn hop polypropylen (PC) ndy, 13 chit khir hoat tinh kim
loai (MD) hitu co;

()  tir 0,005% t6i 0,400% khéi lwong, tot hon néu tir 0,010% t6i 0,350% khéi hrong,
tt hon nita néu tir 0,015% t6i 0,320% khbi Iurgng, con tét hon nira néu tir 0,025%
t61 0,300% khdi Iwgng, ching han nhu tir 0,050% t&i 0,300% khdi Iugng, tinh
theo téng khéi lrong ciia hdn hop polypropylen (PC) ndy, 14 chit chdng oxy hoéa
chtra Ivu huynh (SAO);
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(d)  tir0,1% dén 3,0% khéi lugng, t6t hon néu tir 0,2% t6i 3,0% khéi lugng, tbt hon
nita néu tir 0,2% t6i 2,0% khdi lrong, con tdt hon nita néu tir 0,2% t&i 1,8% khébi
lugng, chéng han nhu tir 0,3% t6i 1,8% khéi lugng, tinh theo téng khdi lugng cua
hén hop polypropylen (PC) nay, 1a chit don vé co ®);

t6t hon véi didu kién 1a hén hop polypropylen (PC) nay khong chtra polyetylen ty trong
cao (HDPE), t&t hon nita néu khong chira thém polyme khac ngodi chit mang polyme
nhu dugc x4c dinh trén dy. Néu chit mang polyme c6 mit trong hdn hgp polypropylen
(PC) nay, thi lvgng cia né khong nhiéu hon 10% khdi lrong, t6t hon néu khéng nhidu
hon 5% khéi luong, ching han khong nhiéu hon 2% khéi lugng, tinh theo tdng khéi
lugng ctia hén hop polypropylen (PC) nay. Theo phuong 4n dic biét vu tién, néu chit
mang polyme c6 mgt trong hdn hop polypropylen (PC) theo sang ché, thi chét mang
polyme nay 13 homopolyme etylen (khac véi polyetylen ty trong cao (HDPE)) va/hoic

homopolyme propylen, trong d6 homopolyme propylen dugc wu tién.

Theo m¢t phuong 4n wu tién khéc, séng ché dé xuit san phim dic phun ép (IMA)

c4u thanh tir hdn hop polypropylen (PC), trong d6 hdn hop polypropylen (PC) ndy chira:

(a) it nhat 95% khdi luong, t6t hon néu tir 96 t6i 99,0% khéi lugng, tét hon nita néu
tir 96,5 t6i 99,5% khéi lugng, con tdt hon nira néu tir 97,0 t6i 99,9% khéi luong,
ching han nhu tir 97,5 t6i 99,9% khéi lugng, tinh theo téng khéi lugng ciia hdn
hop polypropylen (PC) nay, 14 copolyme propylen di pha (RAHECO);

(b)  tir 0,005% t6i 0,350% khdi lugng, tt hon néu tir 0,010% t6i 0,320% khéi lugng,
tot hon nita néu tir 0,015% t&i 0,300% khéi lugng, con tét hon nita néu tir 0,020%
t6i 0,28% khdi lugng, ching han nhu tir 0,025% ti 0,250% khdi lugng, tinh theo
téng khdi luong cua hdn hop polypropylen (PC) nay, 1a chat khir hoat tinh kim
loai (MD) hitu co;

(c)  tir0,005% t6i 0,400% khdi lugng, tét hon néu tir 0,010% t6i 0,350% khéi lugng,
tot hon nita néu tir 0,015% t6i 0,320% khéi lugng, con tdt hon nita néu tir 0,025%
t6i 0,300% khéi lugng, ching han nhu tir 0,050% t6i 0,300% khdi lugng, tinh
theo tdng khdi lrgng cua hdn hop polypropylen (PC) ndy, 1 chit chéng oxy hoa
chtra Iuvu huynh (SAO);

(i)  tt hon véi didu kién 14 hdn hop polypropylen (PC) nay khong chira chét don vo

co (F), va
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(i) t6t hon nira v6i didu kién 1a hdn hop polypropylen (PC) nay khong chira
polyetylen ty trong cao (HDPE), con tét hon nita néu khong chira thém polyme khéc
ngoai chit mang polyme nhu dugc xac dinh trén day. Néu chit mang polyme c6 mat
frong hdn hop polypropylen (PC) niy, thi lugng ciia né6 khoéng nhidu hon 10% khéi
lugng, t6t hon néu khong nhiéu hon 5% khédi lugng, ching han khéng nhiéu hon 2% khéi
luong, tinh theo téng khéi lwong ciia hdn hop polypropylen (PC) nay. Theo phuong an
dic biét uu tién, néu chit mang polyme c6 mit trong hdn hop polypropylen (PC) theo
sang ché, thi chit mang polyme ndy la homopolyme etylen (khac véi polyetylen ty trong
cao (HDPE)) va/hodc homopolyme propylen, trong d6 homopolyme propylen dugc wu
tién.

Theo mot phuong 4n wu tién khac, sang ché d& xut san phim dtc phun ép (IMA)
chira it nhit 90% khdi lugng, tét hon néu it nhit 95% khéi luong, tdt hon nita néu tir 90
t6i 99,9% khdi hrgng, tét hon nita néu tir 95% t&i 99,9% khéi luong, con tét hon nita néu
tir 97 t6i 99,9% khéi lugng, ching han tir 98 t6i 99,9% khéi lwong, tinh theo tdng khéi
lwgng ctia san phim dic phun ép (IMA) nay, 13 hdn hop polypropylen (PC), trong d6 hdn
hop polypropylen (PC) nay chira:

(a) it nhét 88,4% khdi luong, tét hon néu tir 88,4% t6i 99,0% khéi lugng, tt hon nita
néu tir 90% t&i 99,5% khéi lwgng, con t6t hon nita néu tir 92% t6i 99,9% khébi
lugng, ching han nhu tir 95% t&i 99,9% khéi lugng, tinh theo téng khéi lugng cia
hdn hgp polypropylen (PC) niy, 1a copolyme propylen di pha (RAHECO),

(b)  tir 0,005% t6i 0,350% khdi lugng, tot hon néu tir 0,010% t6i 0,320% khéi lugng,
t6t hon nira néu tir 0,015% t6i 0,300% khéi luong, con tét hon nita néu tir 0,020%
t6i 0,28% khéi lugng, ching han nhu tir 0,025% t6i 0,250% khéi luong, tinh theo
tdng khdi lwgng ctia hdn hop polypropylen (PC) nay, 1a chit khir hoat tinh kim
loai (MD) hitu co;

(c)  tir 0,005% t&i 0,400% khdi lugng, t&t hon néu tir 0,010% t6i 0,350% khéi luong,
t6t hon nita néu tir 0,015% t&i 0,320% khéi Iugng, con tét hon nira ndu tir 0,025%
t6i 0,300% khdi lwgng, ching han nhu tir 0,050% t6i 0,300% khéi lwong, tinh
theo tdng khéi lugng ciia hdn hop polypropylen (PC) nay, 1a chét chéng oxy hoa
chtra luu huynh (SAO);
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(d) tir 0,1% dén 3,0% khdi lugng, t6t hon néu tir 0,2% t6i 3,0% khéi lugng, tét hon
nita néu tir 0,2% t6i 2,0% khéi lugng, con tét hon nira néu tir 0,2% t6i 1,8% khédi
lugng, ching han nhu tir 0,3% t6i 1,8% khéi hrgng, tinh theo tdng khéi lwong cua
hdn hop polypropylen (PC) nay, 1a chét don vo co (F);

(e)  tx 0 téi 8,0% khéi lugng, t&t hon néu tir 0 t6i 7,0% khdi lwong, t6t hon nita néu tir
0 t6i 6,0% khéi lugng, con tét hon nita néu tir 0 t&i 5,0% khéi lugng, ching han
nhu tr 0 t6i 4,0% khéi luong, tinh theo tdng khdi lwong cua hdn hop
polypropylen (PC) nay, 1a polyetylen ty trong cao (HDPE);

t6t hon véi diéu kién 13 hdn hop polypropylen (PC) nay khong chira thém polyme khac
ngoai chit mang polyme nhu dugc x4c dinh trén day. Néu chét mang polyme c6 mat
trong hén hgp polypropylen (PC) ndy, thi lwong cia n6 khéng nhidu hon 10% khéi
lugng, t6t hon néu khong nhidu hon 5% khéi lwong, chéng han khong nhidu hon 2% khdi
lwgng, tinh theo tdng khéi lwong cia hdn hgp polypropylen (PC) nay. Theo phuong an
dic biét uvu tién, néu chit mang polyme c6 mit trong hdn hop polypropylen (PC) theo
sang ché, thi chit mang polyme nay 1a homopolyme etylen (khac v6i polyetylen ty trong
cao (HDPE)) va/hodc homopolyme propylen, trong d6 homopolyme propylen dugc uwu
tién.

Theo mdt phuong 4n wru tién khac, sang ché d& xuét san phim duc phun ép (IMA)
chira it nhat 90% khéi lwong, t6t hon néu it nhit 95% khéi lugng, t6t hon nita néu tr 90
t61 99,9% khdi lwong, t6t hon nita néu tir 95% t6i 99,9% khdi lwong, con tét hon nita néu
tir 97 t6i 99,9% khdi lugng, ching han tir 98 t6i 99,9% khéi lwong, tinh theo téng khéi
lwong ciia san phdm dtic phun ép (IMA) nay, 1a hdn hop polypropylen (PC), trong d6 hdn
hop polypropylen (PC) nay chura:

(@) it nhat 88,4% khdi lwong, t6t hon néu tir 88,4% t6i 99,0% khébi lwong, tt hon nita
néu tir 90% t6i 99,5% khébi lwong, con tét hon nita néu tr 92% t6i 99,9% khébi
lwgng, ching han nhr tir 95% t&i 99,9% khéi lugng, tinh theo téng khdi lugng cua
hdn hop polypropylen (PC) nay, 13 copolyme propylen di pha (RAHECO),

(b)  tir 0,005% t6i 0,350% khéi lugng, tot hon néu tir 0,010% t6i 0,320% khéi lwong,
t6t hon nita néu tir 0,015% t6i 0,300% khdi lrong, con tét hon nita néu tir 0,020%

t6i 0,28% khdi lwgng, ching han nhu tir 0,025% t&i 0,250% khéi lugng, tinh theo
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téng khdi lwong cia hdn hop polypropylen (PC) nay, 1a chit khir hoat tinh kim
loai (MD) hitu co;

(c)  tlr 0,005% t6i 0,400% khdi lwgng, tot hon néu tir 0,010% ti 0,350% khéi luong,
t6t hon nita néu tir 0,015% t6i 0,320% khéi luong, con tdt hon nita néu tr 0,025%
t6i 0,300% khéi lugng, ching han nhu tir 0,050% t6i 0,300% khéi lugng, tinh
theo tdng khdi luong ciia hdn hop polypropylen (PC) nay, 1a chit chéng dxy héa
chira luu huynh (SAO);

(d)  tir16n hon 0% téi 8,0% khdi lugng, tt hon néu tir 0,5% t6i 7,0% khéi luong, tdt
hon nita néu tir 0,5 t6i 4,0% khéi luong, con tdt hon nita néu tixr 0,5% t6i 5,0%
khéi lugng, ching han nhu tir 0,5% t6i 5,0% khdi luong, tinh theo téng khdi
lugng ciia hdn hop polypropylen (PC) nay, 1a polyetylen ty trong cao (HDPE),

(i)  t6t hon véi diéu kién 12 hdn hop polypropylen (PC) nay khong chira chit don vo

co (F), va

(ii)  t6t hon nita v6i didu kién 1a hdn hop polypropylen (PC) nay khong chira thém
polyme khac ngoai chit mang polyme nhu dwgc xé4c dinh trén day, tic 1a & cac muc (a)
va (d). Néu chét mang polyme c6 mit trong hdn hop polypropylen (PC) nay, thi lugng
clia n6 khong nhiéu hon 10% khdi lwgng, t&t hon néu khong nhidu hon 5% khéi luong,
ching han khong nhiéu hon 2% khdi lugng, tinh theo tng khéi lwgng cta hdn hop
polypropylen (PC) nay. Theo phuong 4n dic biét wu tién, néu chit mang polyme c6 mit
trong hén hop polypropylen (PC) theo sing ché, thi chit mang polyme ndy Ia
homopolyme etylen (khéc véi polyetylen ty trong cao (HDPE)) va/hodc homopolyme
propylen, trong d6 homopolyme propylen dugc uu tién.

Theo mét phurong 4n wru tién khéc, sang ché @& xult san phdm ddc phun ép (IMA)
céu thanh tir hén hop polypropylen (PC), trong d6 hdn hop polypropylen (PC) nay chira:
(a) it nhét 88,4% khdi lugng, t6t hon néu tir 88,4% t6i 99,0% khédi lrgng, tét hon nira

néu tir 90% tGi 99,5% khéi Iwgng, con tét hon nita néu tir 92% t6i 99,9% khdi

lwong, ching han nhu tir 95% téi 99,9% khéi lugng, tinh theo téng khéi lugng cua
hdn hop polypropylen (PC) ndy, 14 copolyme propylen di pha (RAHECO),
(b)  tir 0,005% t6i 0,350% khdi lwong, t6t hon néu tir 0,010% ti 0,320% khéi lugng,

t6t hon nira néu tir 0,015% t6i 0,300% khoi lwgng, con t6t hon nita néu tir 0,020%
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t6i 0,28% khédi lugng, ching han nhu tir 0,025% t6i 0,250% khéi luong, tinh theo
tdng khéi lugng ciia hén hop polypropylen (PC) nay, la chit khir hoat tinh kim
loai (MD) hitu co;

(c)  tir 0,005% t6i 0,400% khéi lugng, t6t hon néu tir 0,010% t6i 0,350% khéi luong,
tot hon nita néu tir 0,015% t6i 0,320% khédi lugng, con tét hon nita néu tir 0,025%
t6i 0,300% khdi lugng, ching han nhu tir 0,050% t6i 0,300% khdi luong, tinh
theo tdng khéi lwong cia hdn hop polypropylen (PC) nay, 1a chét chéng oxy hoa
chtra Ivu huynh (SAO);

(d)  tr 0,1% dén 3,0% khéi lugng, tét hon néu tir 0,2% t6i 3,0% khéi lugng, tét hon
nita néu tir 0,2% t&i 2,0% khéi luong, con tét hon nita néu tir 0,2% t6i 1,8% khéi
lugng, ching han nhu tir 0,3% t6i 1,8% khéi lwgng, tinh theo téng khéi luong ciia
hdn hop polypropylen (PC) nay, 1a chét don vo co (F);

(e)  tir 16n hon 0% t6i 8,0% khdi lugng, tt hon néu tir 0,5% ti 7,0% khéi lugng, tt
hon nita néu tir 0,5 t6i 4,0% khdi lugng, con tét hon nita néu tir 0,5% t6i 5,0%
khéi luong, ching han nhu tir 0,5% t6i 5,0% khdi luong, tinh theo tdng khéi
lugng clia hdn hgp polypropylen (PC) nay, 1a polyetylen ty trong cao (HDPE),

t6t hon véi diéu kién 12 hdn hop polypropylen (PC) nay khong chira thém polyme khéc
ngoai chit mang polyme nhu dugc xac dinh trén day. Néu chit mang polyme c6 mit
trong hdn hgp polypropylen (PC) ndy, thi lwong cia nd khong nhiéu hon 10% khéi
lugng, tdt hon néu khong nhiéu hon 5% khéi lrong, ching han khong nhidu hon 2% khéi
lugng, tinh theo tdng khéi luong cia hdn hop polypropylen (PC) nay. Theo phuong 4n
dic biét wu tién, néu chit mang polyme c6 mit trong hdn hop polypropylen (PC) theo
sang ché, thi chit mang polyme nay la homopolyme etylen (khac v6i polyetylen ty trong
cao (HDPE)) va/hodc homopolyme propylen, trong d6 homopolyme propylen duoc uu
tién.

Theo mdt phuong 4n wu tién khac, sang ché dé xuit san phdm duc phun ép (IMA)
c4u thanh tir hdn hop polypropylen (PC), trong d6 hdn hgp polypropylen (PC) nay chira:
(@) it nhat 88,4% khéi lugng, tot hon néu tir 88,4% t6i 99,0% khdi lugng, tot hon nita

néu tir 90% t6i 99,5% khéi hrong, con tdt hon nita néu tir 92% t6i 99,9% khéi

lugng, chfmg han nhu tir 95% t&i 99,9% khéi lugng, tinh theo téng khéi lugng cua
hdn hop polypropylen (PC) nay, 1 copolyme propylen di pha (RAHECO),
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(b)  tir 0,005% t6i 0,350% khdi lugng, tét hon néu tir 0,010% t6i 0,320% khéi luong,
t6t hon nita néu tir 0,015% t6i 0,300% khéi lwong, con tét hon nita néu tir 0,020%
t6i 0,28% khéi luong, ching han nhu tir 0,025% ti 0,250% khéi lugng, tinh theo
tdng khdi luwgng cua hdn hgp polypropylen (PC) ndy, 13 chét khir hoat tinh kim
loai (MD) hitu co;

(c)  tr0,005% t6i 0,400% khéi lugng, tot hon néu tir 0,010% t6i 0,350% khéi luong,
t6t hon nita néu tir 0,015% t&i 0,320% khéi luong, con tdt hon nita néu tir 0,025%
t6i 0,300% khéi lugng, ching han nhu tir 0,050% t&i 0,300% khéi luong, tinh
theo tdng khéi lrgng cia hdn hop polypropylen (PC) nay, 1a chét chdng oxy héa
chtra Iuu huynh (SAO);

(d)  tir 16n hon 0% t6i 8,0% khédi lugng, tét hon néu tir 0,5% t&i 7,0% khéi luong, tbt
hon nita néu tir 0,5 t6i 4,0% khdi lwgng, con tot hon nita néu tir 0,5% t6i 5,0%
khéi lugng, ching han nhu tir 0,5% t6i 5,0% khdi lugng, tinh theo tdng khéi
lugng ctia hén hop polypropylen (PC) nay, 14 polyetylen ty trong cao (HDPE),

(i)  t8t hon véi diu kién 1a hdn hop polypropylen (PC) nay khong chira chit don vo

co (F), va

(i)  tét hon nita véi diéu kién 1a hdn hop polypropylen (PC) nay khong chira thém
polyme khac ngoai chit mang polyme nhu dugc xac dinh trén day, tirc 1a & cac muyc (a)
va (d). Néu chit mang polyme c6 mit trong hdn hop polypropylen (PC) nay, thi luong
ctia n6 khong nhiéu hon 10% khdi lugng, t6t hon néu khong nhidu hon 5% khéi lugng,
ching han khong nhiéu hon 2% khéi lugng, tinh theo tdng khdi lwong cta hdn hop
polypropylen (PC) nay. Theo phuong 4n dic biét wu tién, néu chit mang polyme c6 mit
trong hén hgp polypropylen (PC) theo sédng ché, thi chit mang polyme ndy la
homopolyme etylen (khéc véi polyetylen ty trong cao (HDPE)) va/hodc homopolyme

propylen, trong d6 homopolyme propylen dugc wu tién.

Tét hon néu san pham dic phun ép (IMA) nay c6 tbc dd dong nong chay MFR,
(230°C) nim trong khoang tir 4,0 t6i 15 g/10 phut, tdt hon nita nu tir 4,0 téi 10 g/10
phit, chéng han nhur tir 4,0 t6i 8,0 g/10 phit.
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Theo mdt phuong 4n wu tién, san phdm dic phun ép (IMA) nay co:

(@ mddun udn do theo ISO 178 bing it nhit 1.100 MPa, tét hon néu bang it nhét
1.200 MPa, &t hon nita néu ndm trong khoang tir 1.200 t6i 1.600 MPa;

va/hodc

(b) @6 bén Izod trén mAu c6 khia do theo ISO 180 (23°C) bing it nhit 7 kJ/m?, 6t
hon néu nim trong khoang tir 7,0 t6i 16 kJ/m?, t6t hon nita néu nim trong khoang
tir 7,0 t6i 14 kJ/m?;

va’/hodc

(c)  dd bén kéo do theo ISO 527-2 (tbc d6 dhu kep = 50 mm/phit; 23°C) bing it nhét

25,0 MPa, tt hon néu nim trong khoang tir 25,0 t6i 35,0 MPa, &t hon nita néu
nam trong khoang tir 26,0 t6i 30,0 MPa.

Tét hon néu hén hop polypropylen (PC) ndy c6 tdc d6 dong néng chay MFR,
(230°C) ndm trong khoang tir 4,0 t&i 15 g/10 phut, t5t hon nita néu tir 4,0 t6i 10 g/10
phiit, ching han nhu tir 4,0 t6i 8,0 g/10 phut.

Theo mdt phuong 4n wu tién, hdn hop polypropylen (PC) nay bao gbn copolyme
propylen di pha (RAHECO), cht khir hoat tinh kim loai (MD) hitu co, chét chéng oxy
héa chira luu huynh (SAO) va — néu c6 mit — chit don vo co (F) va/hoic polyetylen ty
trong cao (HDPE). Lugng wu tién ctia cic hgp phin nay dugc néu trén day. Céc hop
phan khac c6 thé c6 mat, tuy nhién s& t5t hon néu khong c6 thém polyme nao khac ngoai
chit mang polyme nhur da dé cap & phin trén. Theo mot phuong an dugc dac biét vu tién,
hén hop polypropylen (PC) nay cu thanh tir copolyme propylen di pha (RAHECO), chit
khir hoat tinh kim loai (MD) hitu co, chit chéng oxy héa chira luu huynh (SAO), céac
chit phu gia khac (ngoai chit khir hoat tinh kim loai (MD) hitu co va chét chéng oxy hoa
chtra lru huynh (SAO)) va — néu c6 mit — cht don v6 co (F) va/hoic polyetylen ty trong
cao (HDPE).

Do d6, s& tdt hon néu hdn hop polypropylen (PC) nay céu thanh tir:

(a) it nhét 88,4% khdi lugng, t6t hon néu tir 88,4% t6i 99,0% khédi lwgng, tét hon nita
néu tir 90% téi 99,5% khéi lugng, con tét hon nita néu tir 92% t6i 99,9% khéi
lwgng, ching han nhur tir 95% t6i 99,9% khéi lugng, tinh theo téng khbi luong cua
hdn hgp polypropylen (PC) nay, 1a copolyme propylen di pha (RAHECO),
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tir 0,005% t6i 0,350% khdi hrgng, tét hon néu tir 0,010% t6i 0,320% khdi lugng,
t6t hon nita néu tir 0,015% t6i 0,300% khéi luong, con tdt hon nita néu tir 0,020%
t6i 0,28% khéi lugng, ching han nhu tir 0,025% t6i 0,250% khéi lugng, tinh theo
téng khdi luong cua hén hop polypropylen (PC) nay, 1a chit khir hoat tinh kim
loai (MD) hitu co;

tir 0,005% t6i 0,400% khdi lugng, tét hon néu tir 0,010% t6i 0,350% khdi lwong,
t5t hon nita néu tir 0,015% t6i 0,320% khédi lugng, con tét hon nita néu tr 0,025%
t6i 0,300% khdi lugng, ching han nhu tir 0,050% t6i 0,300% khéi lugng, tinh
theo tong khdi lugng ctia hén hop polypropylen (PC) nay, 1 chét chéng oxy héa
chra luu huynh (SAO);

tir 0,1% dén 3,0% khdi lugng, tét hon néu tir 0,2% t&i 3,0% khdi lugng, tdt hon
nita néu tir 0,2% t6i 2,0% khdi lugng, con t6t hon nita néu tir 0,2% t6i 1,8% khéi
lugng, ching han nhu tir 0,3% t6i 1,8% khéi lugng, tinh theo tdng khébi lvong cua
hdn hop polypropylen (PC) nay, 14 chit don vé6 co (F);

tir 16n hon 0% t6i 8,0% khéi lugng, tét hon néu tir 0,5% t&i 7,0% khdi lwong, tht
hon nita néu tir 0,5% t&i 4% khdi lugng, con tdt hon nira néu tir 0,5% t6i 5,0%
khéi Iugng, ching han nhu tir 0,5% t6i 5% khéi Iugng, tinh theo téng khéi lwong
ctia hdn hgp polypropylen (PC) nay, 1 polyetylen ty trong cao (HDPE), va

tir 16n hon 0% t6i 8,0% khdi lwgng, t6t hon néu tir 0,05% t6i 5,0% khéi lugng, tdt
hon nita néu tir 0,1% dén 3,0% khéi lwong, con tét hon nira néu tir 0,1% t6i 2,0%
khéi Iugng, ching han nhu tir 0,1% t&i 1,0% khéi luong, tinh theo tdng khédi
lugng cta hdn hop polypropylen (PC) nay, 14 chét tao mam két tinh va/hoidc chét
phu gia (A), trong d6 chat phu gia (A) nay 13 chét khic véi chét chdng oxy héa
chra lvu huynh (SAO) va chét khir hoat tinh kim loai (MD) hitu co.

Theo mot phurong 4n wru tién khac, hdn hop polypropylen (PC) nay céu thanh tir:

it nhét 88,4% khéi luong, t6t hon néu tir 88,4% t6i 99,0% khdi lwgng, t6t hon nita
néu tir 90% t6i 99,5% khéi lwong, con tét hon nira néu tir 92% t&i 99,9% khédi
lugng, ching han nhu tir 95% t6i 99,9% khdi lugng, tinh theo tdng khéi lwong cua
hdn hgp polypropylen (PC) nay, 1 copolyme propylen di pha (RAHECO),
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tir 0,005% t6i 0,350% khéi lugng, tét hon néu tir 0,010% t6i 0,320% khéi luong,
tot hon nita néu tir 0,015% t6i 0,300% khéi lvong, con tét hon nita néu tir 0,020%
t6i 0,28% khéi lugng, ching han nhu tir 0,025% t6i 0,250% khéi lugng, tinh theo
téng khéi lwong cia hdn hop polypropylen (PC) niy, 1a chét khir hoat tinh kim
loai (MD) hitu co;

tir 0,005% t6i 0,400% khéi lugng, tot hon néu tir 0,010% t6i 0,350% khdi lugng,
t6t hon nita néu tir 0,015% t6i 0,320% khéi lugng, con tt hon nira néu tir 0,025%
t6i 0,300% khéi lugng, ching han nhu tir 0,050% t6i 0,300% khéi luong, tinh
theo tong khéi Iwong cia hdn hop polypropylen (PC) nay, 1a chit chéng oxy hoa
chira luu huynh (SAO);

tir 16n hon 0% t6i 8,0% khéi lugng, tt hon néu tir 0,5% t6i 7,0% khdi luong, tht
hon nita néu tir 0,5% t&i 4% khdi luong, con tét hon nita néu tir 0,5% téi 5,0%
khi luong, chéng han nhu tir 0,5% t6i 5% khéi lurgng, tinh theo tdng khéi lugng
ctia hdn hgp polypropylen (PC) nay, 1a polyetylen ty trong cao (HDPE); va

tir 16n hon 0% t6i 8,0% khéi lugng, t6t hon néu tir 0,05% t6i 5,0% khédi luong, tht
hon nita néu tir 0,1% dén 3,0% khéi lwong, con tét hon nita néu tir 0,1% t6i 2,0%
khéi lugng, ching han nhu tir 0,1% t6i 1,0% khéi luong, tinh theo tdng khbi
luong ctia hdn hgp polypropylen (PC) nay, 1a chét tao mam két tinh va/hodc chét
phu gia (A), trong d6 chit phu gia (A) nay 13 chit khéc vé6i chit chéng oxy hoa
chira luvu huynh (SAO) va chét khir hoat tinh kim loai (MD) hitu co néu trén.

Thu4t ngit “chit phu gia” ciing bao ham cac chit phu gia dugc cung cip duéi

dang hén hop chii chira chét mang polyme nhw da dé cap & phan trén. Tuy nhién, thuat

ngit “chét phu gia” khong bao ham chit tao mam két tinh, vi du chét tao mim két tinh-o.

Céc chét phu gia (A) thong dung 14 c4c chét tay axit, chit chdng oxy hoa (khac véi chét

chdng oxy hoa chira luu huynh (SAO)), chit tao mau, séc té, chit én dinh quang, chét én

dinh tia UV, chét tang do tron trugt, chét chéng xudc, chit phén tan, chét mang va chét

tao mau.

Ngoai ra, s& t6t hon néu hén hgp polypropylen (PC) nay chira chit tao mim két

tinh a. S& t6t hon nita néu han hop theo sang ché khong chira chit tao mam két tinh B.

Trong sang ché nay, chit tao mim két tinh dwoc hidu 12 chit tao mam két tinh khac véi
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chét don vo co (F). Do @6, s& t6t hon néu chit tao mam két tinh nay duogc chon tir nhém
céu thanh tir;
) cac mudi cua axit monocacboxylic va axit polycacboxylic, vi du natri benzoat

hodc nhom tert-butylbenzoat, va

(ii)  dibenzylidensorbitol (vi dy 1,3:2,4-dibenzylidensorbitol) va cac din xuét Ci-Cs-
alkyl dugc thé bing dibenzylidensorbitol, nhu metyldibenzylidensorbitol,
etyldibenzylidensorbitol hodc dimetyldibenzylidensorbitol (vi du 1,3:2,4-
di(metylbenzyliden)sorbitol), hoic cac din xuét dugc thé bang nonitol, nhw 1,2,3,-

trideoxy-4,6:5,7-bis-O-[(4-propylphenyl)metylen]-nonitol, va

(i) cac mubi cua cac dieste cla axit phosphoric, vi du natri 2,2'-metylenbis(4,6,-di-
tert-butylphenyl) phosphat hodc nhoém-hydroxy-bis[2,2'-metylen-bis(4,6-di-t-
butylphenyl)phosphat], va

(iv)  polyme vinylxycloalkan va polyme vinylalkan, va
(v)  hdnhgp cia ching.

T6t hon néu hdn hop polypropylen (PC) nay chita polyme vinylxycloalkan
va/hoic polyme vinylalkan 1am chét tao mim két tinh a. Chét tao mam két tinh nay dugc
dwa vao nhu s& mé ta dudi ddy, tirc 12 trong qua trinh diéu ché copolyme propylen di pha
(RAHECO).

Céc chit phu gia va chit tao mim két tinh nhu v4 néi chung 13 c6 bén sin trén thi
trudong va duge md ta, vi du, trong tai liéu "Plastic Additives Handbook", 5th edition,
2001 cta Hans Zweifel.

Theo mdt phuong 4n wu tién, hdn hgp polypropylen (PC) nay cé:
(@ mddun ubn do theo ISO 178 bing it nhit 1.100 MPa, t5t hon néu bing it nhét

1.200 MPa, t6t hon nita néu ndm trong khoang tir 1.200 téi 1.600 MPa;
va/hoic
(b) 46 bén Izod trén miu c6 khia do theo ISO 180 (23°C) bing it nhit 7 kJ/m’, tét

hon néu ndm trong khoang tir 7,0 t&i 16 kJ/m?, tdt hon nita néu ndm trong khoang

tir 7,0 t6i 14 kJ/m’;

va/hoidc
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(c) @b bén kéo do theo ISO 527-2 (tbc d6 diu kep = 50 mm/phit; 23°C) béng it nhét
25,0 MPa, t6t hon néu nim trong khoang tir 25,0 t6i 35,0 MPa, t6t hon nita néu
nim trong khoéang tir 26,0 t6i 30,0 MPa.

Céc chét phu gia cAn phai c6 mit trong san phim dac phun ép (IMA) nay va/hodic
trong hdn hgp polypropylen (PC) nay 14 chét khir hoat tinh kim loai (MD) hitu co va chét
chéng oxy héa chira Iuu huynh (SAO). Nhu c6 thé thiy tir tén goi, chit khir hoat tinh kim
loai (MD) hitu co va chat chdng oxy héa chira luu huynh (SAO) 1a cac chét c6 ban chit
héa hoc khac nhau. Chat chéng oxy héa chira luru huynh (SAO) thudc v& 16p cac chét
chéng oxy hoa thir cAp (céc chét phan hily hydroperoxit). Con cac chét khir hoat tinh kim
loai (MD) thudng tao thanh phirc chit bén vitng véi kim logi, nhu ion ddng. Puge biét 1

kim loai ¢ tinh chét xtic tic qua trinh phén hily peroxit.

Trong phéan dudi ddy, cac chit chbng oxy hoa chira luu huynh (SAO) s€ dugc xac
dinh chinh x4c hon. Chat chéng oxy héa chira lvu huynh (SAO) cin phai ¢6 nhém luu
huynh. Tét hon néu chét chéng oxy hoa chira lwu huynh (SAO) nay chira it nhat mot
nhém este, tbt hon nita néu chita hai nhém este. Do d6, s& tét hon néu chét chéng oXy
héa chira luu huynh (SAO) ndy dugc chon tir nhém cAu thanh tir di-stearyl-thio-di-
propionat, di-lauryl-thio-di-propionat, di-tridexyl-thio-di-propionat, di-myristyl-thio-di-
propionat, di-octadexyl-disulphua, bis[2-metyl-4-(3-n-dodexylthiopropionyloxy)-5-tert-
butylphenyl]sulfua, pentaerythritol-tetrakis-(3-laurylthiopropionat), va octa-dexyl este,
tSt hon nita néu duogc chon tir nhém cAu thanh tir di-stearyl-thio-di-propionat, di-lauryl-
thio-di-propionat, di-tridexyl-thio-di-propionat, di-myristyl-thio-di-propionat, va di-
octadexyl-disulphua. Theo mot phuong an dic biét vu tién, chit chdng oxy hoa chira luu

huynh (SAO) nay la di-stearyl-thio-di-propionat.

San phdm dic phun ép (IMA) va/hoic hdn hop polypropylen (PC) theo sang ché
nay c6 thé chira cac chét chdng oxy hoéa chira luvu huynh (SAO) khic nhau nhu duge xéac
dinh trong ban mé ta sang ché nay, tuy nhién s& t6t hon néu chiing chi chira mot loai chét
chéng oxy hoéa chira luu huynh (SAO) nhu duge x4c dinh & day.

T6t hon néu cac chit khir hoat tinh kim loai (MD) hitu co theo séng ché nay 1a cac
hop chét 1am dn dinh phu gia bing cach khir hoat tinh ion kim loai, dugc dua theo bot
talc va/hodic cac chit phu gia khac vao san phdm dtc phun ép (IMA) nay va/hodc vao

hdn hop polypropylen (PC). Do d6, véi nghia rong nhét, chit khir hoat tinh kim loai
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(MD) hitu co nay 1a chét tao phirc c6 kha nang khir hoat tinh hodc lam giam khé nédng

cua cac ion kim loai, nhu céc ion sdt hodc ion dong, trong viéc khoi mao hoic xuc tac

qué trinh tho4i héa clia polyme hozc ctia c4c thanh phén trong hdn hop polyme (IUPAC,
1996). Do vay, s& tdt hon néu chét khir hoat tinh kim loai (MD) hitu co ndy chira it nhat

mot, t6t hon nita néu chira hai, nhém -C(O)-NH-. Con tét hon nita néu chét khir hoat tinh

kim loai (MD) hitu co nay chira nhom c6 cong thirc (I):

OH

@
trong d6:

R, nim & vi tri ortho hodic meta so véi nhém hydroxyl va R, va Rz doc 1ap duoc |
chon tir nhém céu thanh tir (CH;);C-, CH;- hodc H-, t&t hon néu 1a (CH;)5C-, va

A4 12 phan con lai cia chit khir hoat tinh kim loai (MD) hitu co va chira it nhét

mdt, tt hon néu chira hai, nhém -C(0)-NH-.

Dic biét, chit khir hoat tinh kim loai (MD) hitu co chira nhém c6 cong thirc (II):
OH

Ry R;

Ay
ey
trong d6:

R, va R; doc 14p duoc chon tir nhém céu thanh tir (CH;);C-, CH;- hodc H-, tét
hon néu 13 (CH;);C-, va

A4 12 phén con lai cta chét khir hoat tinh kim loai (MD) hitu co va chtra it nhét
mdt, t6t hon néu chira hai, nhém -C(O)-NH-.

Theo phuong an ddc biét wu tién, chét khir hoat tinh kim loai (MD) hitu co nay

chira hai gbc phenol, t6t hon néu 13 gbc dugc x4c dinh bing cong thirc (IV) hodc (IVa),
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duoc lién két véi nhau qua nhém bic ciu, trong d6 nhém béc ciu nay chira hai nhém
-C(O)-NH-.

Do d6, s& ¢ lgi néu chét khir hoat tinh kim loai (MD) hitu co ndy c6 cong thirc

(IlI-a) hodc (III-b), trong d6 cong thirc (I1I-a) dugc xac dinh nhu sau:
A; 0 H O
/
>\—N\ >_B2
Bj X—N
H

HO
Az

Az OH

(II-a)
trong do:

“As” ddc 1ap duogc chon tir nhém cAu thanh tir (CH3);C-, CHs- hoic H-, tbt hon
néu 1a (CH;);C-, va

“B;” va “B,” ddc 1ap dugc chon tir nhom cAu thanh tir -(CH,)-, -(CH,),- va lién

két don, va
“X 1a lién két don hodc mach béo, trong d6 mach béo nay:
(@)  cAu thanh tir 2 t&i 10 don phéan -(CH,)-, hodc
(b) chua
(i) tr2t6i 10 don phéan -(CH,)-, va

(ii) it nhit mot, t5t hon néu hai, don phan -CO-NH- hoic gbc c6 cong

thirc (IV)
o
N\
N
H O
av),

va cong thire (III-b) dwoc xac dinh nhu sau:
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A3 /H 0O, X2~By
/X—N >—N\
HO B; X H Aj
(@)
A3 A3 OH
(ITI-b)

trong do:

“A;3” doc lap dugc chon tir nhom c4u thanh tir (CH;);C-, CH;- hoic H-, tét hon
néu 1a (CH;);C-, va

“B,” va “B,” doc 1ap dugc chon tir nhém céu thanh tir -(CH,)-, -(CH,),-, -CH=,

-CO-, va lién két don,

“X” va “X,” doc 1ap dugc chon tir nhom cu thanh tir =N-, -NH-, -CO-0O-CH,-

CH,- va lién két don, va
“X,” dugc chon tir nhém cAu thanh tir lién két don va 2 t6i 10 don phan -(CH,)-,
v6i didu kién B, B,, X, X, X, khong ddng thoi lién 1a két don.

Dic biét uu tién cac chit khir hoat tinh kim loai (MD) hitu co dugc chon tir nhém
cdu thanh tir N,N’-bis(3(3’,5’-di-tert.butyl-4>-hydroxyphenyl)propionyl)hydrazin (sb
CAS  32687-78-8), 2,2’-oxamido  bis-(etyl-3-(3,5-di-tert.butyl-4-hydroxyphenyl)-
propionat) (s6 CAS 70331-94-1), oxalyl bis(benzylidenhydrazit) (s6 CAS 6629-10-3),
2,5-bis (2-(3-(3,5-di-tert. butyl-4-hydroxyphenyl) propionylamido)etylamino)
benzoquinon, tris(2-tert. butyl-4-thio(2’-metyl-4’-hydroxy-5’-tert. butyl)phenyl-5-metyl)
phenylphosphit (s6 CAS 36339-47-6), va decametylen-dicarboxy-di-salicyloyl hydrazit
(s CAS 63245-38-5). Cac chét khir hoat tinh kim loai (MD) hitu co dugc uu tién nhét 13
N,N’-bis (3(3°,5’-di-tert. butyl-4’-hydroxyphenyl)propionyl) hydrazin (sé CAS 32687-
78-8) va/hodc 2,2’-oxamido bis-(etyl-3-(3,5-di-tert. butyl-4-hydroxyphenyl)propionat)
(s6 CAS 70331-94-1). Theo mdt phuong 4n dwgc dic biét wu tién, chit khir hoat tinh kim
loai (MD) hitu co nay la N,N’-bis(3(3’,5’-di-tert.butyl-4’-hydroxyphenyl)propionyl)
hydrazin (s6 CAS 32687-78-8).

San phdm duc phun ép (IMA) va/hoic hén hop polypropylen (PC) theo sang ché
ndy c6 thé chira cac chét khir hoat tinh kim loai (MD) hitu co khac nhau nhu dugc xac
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dinh trong ban md ta sang ché nay, tuy nhién s& tt hon néu chung chi chira mot loai chét

khtr hoat tinh kim loai (MD) hitu co nhu dugc xac dinh ¢ day.

Mot thanh phén co ban nita ciia hdn hop polypropylen (PC) theo séng ché nay 1a
copolyme propylen di pha (RAHECO).

Trong ban md ta sang ché nay, thuat ngit “copolyme propylen di pha” hodc “di
pha” dugc sir dung dé chi viéc copolyme propylen dan hdi dwoc phan tan (du6i dang nho
min) trong polypropylen (ban) tinh thé. Néi cach khac, polypropylen (ban) tinh thé tao
thanh chéit nén, con copolyme propylen dan hdi tao thanh cac thé vui trong chét nén nay,
tirc 1a trong polypropylen (ban) tinh thé nay. Do vy, chit nén nay chira (du6i dang nhod
min) cic thé vii dang phan tan khong phai 14 mot phan cia chit nén va céc thé vii nay
chtra copolyme propylen dan hdi. Tét hon néu thuat ngit “thé vii” trong sang ché nay
duoc dl‘mg dé chi viéc chét nén va thé vui tao thanh cac pha khéc nhau trong pham vi hé
di pha, cac thé viii nay c6 thé dwoc nhin thdy, vi du, duéi kinh hién vi c6 do phén giai
cao, nhu kinh hién vi dién t hodc kinh hién vi luc nguyén tir, hodc b%lng cach phan tich
co-nhiét ddng (DMTA). Ddc biét, trong phan tich DMTA, sy cé mat cua cAu tric da pha

c6 thé dugc xac dinh bdi sy c6 mit cia it nhét hai nhiét d6 chuyén thiy tinh riéng biét.

Polypropylen (ban) tinh thé theo sang ché nay 1a copolyme propylen (M) trong dé
phin dan hdi 1a copolyme propylen dan hdi (R).

S& t6t hon néu, trudce khi dugc tron vi cac hgp phan khac, copolyme propylen di
pha (RAHECO) nay chi chira cic hop phan polyme 13 copolyme propylen (M) dudi dang
chit nén va copolyme propylen dan hdi (R) dang phan tan trong d6. Néi cach khac,
copolyme propylen di pha (RAHECO) nay c6 thé con chira cac chit phu gia khac nhung
khong chira polyme khac véi lugng vuot qua 5% khdi lwong, t6t hon 1a vuot qua 3%
khéi lwong, nhu vuot qua 1% khéi lugng, tinh theo tdng lwong copolyme propylen di pha
(RAHECO), t6t hon nita néu tinh theo polyme c6 mit trong copolyme propylen di pha
(RAHECO) nay. Mot polyme khéc c6 thé c6 mat v6i lugng nhé nhu vy 13 polyetylen,
chit nay 13 san phidm phéan tng thu duge trong qua trinh didu ché copolyme propylen di
pha (RAHECO). Do d6, s& dic biét ¢6 lgi néu copolyme propylen di pha (RAHECO)
nhu dugc xic dinh trong ban md ti sang ché nay chi chira copolyme propylen (M),

éopolyme propylen dan hdi (R) va tuy y polyetylen véi lugng nhu néu trén.
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Polyetylen c6 thé thu dwgc trong qué trinh san xudt copolyme propylen di pha
(RAHECO) nay khdng phai 1a polyetylen ty trong cao (HDPE) dugc dung trong séng
ché. Polyetylen ty trong cao (HDPE) theo sang ché nay duogc b sung riéng biét vao hdn
hop polypropylen (PC) va do vdy khong phai 1a polyetylen c6 thé 14 mot phin trong
copolyme propylen di pha (RAHECO).

Tét hon néu copolyme propylen di pha (RAHECO) nay c6 tbc d6 dong néng chay
MFR, (230°C) ndm trong khoang tir 3,0 t6i 12 g/10 phit, tdt hon nita néu nim trong
khoang tir 4,0 téi 10 g/10 phit, ching han nhu nim trong khoang tir 4,0 t6i 8,0 g/10 phut.

Copolyme propylen di pha (RAHECO) theo sang ché nay chira, t6t hon nita néu

c4u thanh tir c4c don phan din xuit tir

(a)  propylen,

va comonome la
(b) etylen va/hodc a-olefin cd tir 4 tGi 12 nguyén ti cacbon.

Tét hon néu copolyme propylen di pha (RAHECO) nay chtra propylen va cac
comonome c6 thé tao thanh copolyme véi propylen, vi du cdc comonome nhu étylen
va/hoic C4 - Cyo a-olefin, vi du 1-buten vi/hoic 1-hexen. Tét hon néu copolyme
propylen dj pha (RAHECO) niy chira, dic biét t6t néu cdu thanh tir, - ngoai propylen -
commoner dugc chon tir nhém cAu thanh tir etylen, 1-buten va 1-hexen. Dic biét tbt hon
néu copolyme propylen di pha (RAHECO) nay chwra - ngoai propylen - cac don phéan c6
thé thu dugc tir etylen va/hodic 1-buten. Theo mot phuong 4n uu tién, copolyme propylen

di pha (RAHECO) nay c4u thanh tir c4c don phén c6 thé thu dugc tir etylen va propylen.

Tt hon néu comonome ndy, nhu etylen, c6 ham lugng trong copolyme propylen
di pha (RAHECO) nam trong khoang tir 5,0 t6i 15,0% mol, tdt hon nita néu tr 6,0 t6i
12,0% mol, t6t hon nita néu tr 6,5 ti 11,0% mol, con tét hon nita néu tir 7,0 t61 10,0%

mol, nhu tir 7,0 t&i 9,0% mol.

Nhu d néu trén, chit nén ctia copolyme propylen di pha (RAHECO) thir nhit 1a
copolyme propylen (M).
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Copolyme propylen (M) theo sang ché niy chira, t6t hon nita néu cAu thanh ti,

cac don phén c¢6 ngudn goc tir

(a)  propylen,

va comonome la
(b) etylen va/hodc a-olefin c6 tir 4 tGi 12 nguyén tir cacbon.

Tt hon néu copolyme propylen (M) ndy chtra propylen va cac comonome c6 thé
tao thanh copolyme v6i propylen, vi du cac comonome nhu etylen va/hodc C4 - Cyg -
olefin, vi du 1-buten va/hoic 1-hexen. T6t hon néu copolyme propylen (M) nay chira, t&t
hon néu cdu thanh tir, - ngodi propylen - commoner dugc chon tir nhém cdu thanh tir
etylen, 1-buten va 1-hexen. Tt hon nira néu copolyme propylen (M) nay chira - ngoai
propylen - cdc don phan c6 thé thu dugc tir etylen va/hodic 1-buten. Theo mét phuong an
uu tién, copolyme propylen (M) nay céu thanh tir cic don phan c6 thé thu dugc tir etylen

va propylen.

Tt hon néu comonome nay, nhu etylen, c6 ham lugng trong copolyme propylen
(M) nim trong khoang tir 0,2% t6i 6,0% mol, t6t hon néu tir 0,4% t6i 4,0% mol, t6t hon
nita néu tir 0,4% t6i 2,0% mol, con tdt hon nita néu tir 0,4% t61 1,5% mol, chéng han tir
0,5% téi 1,3% mol.

Copolyme propylen (M) nay c6 thé c6 ham luong chit tan trong xylen ngudi
(XCS) nim trong mdt khoang rong, tirc 12 t6i da t6i 5,0% khdi luong. Tuy nhién, s& tét
hon néu copolyme propylen (M) ndy c¢6 ham lugng chét tan trong xylen ngudi (XCS)
nam trong khoang tir 0,3% t6i 4,0% khéi luong, tt hon nita néu tir 0,5% t6i 3,5% khéi
lugng, ching han nhur tir 1,0% t&i 3,0% khéi luong.

Theo mdt phwong an wu tién, copolyme propylen (M) ndy c6 tdc d6 dong néng
chdy MFR; (230°C) ndm trong khoang tir 4,0 t6i 15 g/10 phut, tét hon nita néu tir 6,0 t6i
12 g/10 phut, ching han nhu tir 7,0 t&i 10 g/10 phit.

Mot thanh phin co ban nita ciia copolyme propylen di pha (RAHECO) theo sang
ché 1 copolyme propylen dan hdi (R).
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Tét hon néu copolyme propylen dan héi (R) theo sang ché nay chira, tbt hon nira

néu cau thanh tir, cdc don phéan c6 ngudn goc tir

(@) propylen,

va comonome la
(b)  etylen va/hodc a-olefin c6 tir 4 t6i 12 nguyén tir cacbon.

Tét hon néu copolyme propylen dan hdi (R) nay chira propylen va cac comonome
¢6 thé tao thanh copolyme véi propylen, vi du cic comonome nhu etylen va/hodc C, -
Cyo a-olefin, vi du 1-buten va/hogc 1-hexen. Tt hon néu copolyme propylen dan hdi (R)
nay chira, t6t hon néu céu thanh ti, - ngoai propylen - commoner dugc chon tir nhém ciu
thanh tir etylen, 1-buten va 1-hexen. Tét hon nita néu copolyme propylen dan hdi (R) ndy
chira - ngoai propylen - cdc don phén c6 thé thu dugc tir etylen va/hodc 1-buten. Theo
mdt phuong 4n wu tién, copolyme propylen dan hdi (R) nay ciu thanh tir cac don phén c6

thé thu duoc tir etylen va propylen.

Theo phuong 4n déc biét vu ti€n, cdc comonome trong copolyme propylen (M) va

trong copolyme propylen dan hdi (R) nay 14 giéng nhau, ching han nhu 13 etylen.

T6t hon néu comonome nay, nhu etylen, c6 ham lugng trong copolyme propylen
dan hdi (R) nim trong khoang tir 40% t&i 67% mol, tét hon nita néu tir 42% t6i 66%

mol, t5t hon nita néu tir 43% t6i 66% mol, con tét hon nita néu tir 45% t6i 66% mol.

Céc ddc tinh cua copolyme propylen dan hdi (R) nay phu thudc chu yéu vao ham
lwgng chit tan trong Xylen ngudi (XCS) ciling nhu phan doan v6 dinh hinh (AM) cta
copolyme propylen di pha (RAHECO).

Do vy, s& tot hon néu copolyme propylen di pha (RAHECO) nay c6 ham lugng
chét tan trong xylen ngudi (XCS) nim trong khoang tlr 8,0% t6i 20% khéi lugng, t6t hon
nira néu tir 9,0% t6i 18,0% khdi lugng, con tét hon nira néu tir 10% t6i 15% khéi lugng,
chéng han nhu tir 12% t6i 14% khéi luong.

Ngoai ra hodc theo cach khac véi phuong 4n néu trong doan trén, s& tbt hon néu
copolyme propylen di pha (RAHECO) theo sang ché c6 phan doan vd dinh hinh (AM)
nim trong khoang tir 6,0% t&i 18% khéi lugng, t&t hon nira néu tir 8,0% t6i 15% khéi
lugng, con tot hon nira néu tir 10% t6i 14% khéi lugng, ching han nhu tir 11% t6i 13%

khéi luong.
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S& tot hon nita néu copolyme propylen dan hdi (R) theo sang ché c6 khbi luong
phén tit trung binh khéi & mitc vira phai. Tri s6 d nhét noi tai (IV) cao 1a do khéi lugng
phan tir trung binh khéi cao. Do véy s& ¢6 lgi néu phén doan v0 dinh hinh (AM) cia
phin doan chit tan trong xylen ngudi (XCS) trong copolyme propylen di pha
(RAHECO) nay c6 do nhét ndi tai (IV) bang hoic cao hon 2,0 dl/g, tbt hon néu ndm
trong khoang tir 2,0 téi 3,0 dl/g, t6t hon nita néu ndm trong khoang tir 2,0 tgi 2,8 dl/g,

con tdt hon nira néu ndm trong khoang tir 2,2 t6i 2,6 dl/g.

T6t hon néu phan doan vo dinh hinh (AM) nay chira, t6t hon nita néu ciu thanh

tlr, cac don phan c6 ngudn goc tir

(a) propylen,

va comonome la
(b) etylen va/hodc a-olefin c6 tir 4 t6i 12 nguyén tir cacbon.

Tt hon néu phén doan v6 dinh hinh (AM) nay chira propylen va cac comonome
c6 thé tao thanh copolyme véi propylen, vi du cdc comonome nhu etylen va/hodc C, -
C1o a-olefin, vi du 1-buten vi/hodc 1-hexen. Tét hon néu phén doan v6 dinh hinh (AM)
nay chira, tbt hon néu cu thanh tir, - ngoai propylen - commoner dugc chon tir nhém ciu
thanh tir etylen, 1-buten va 1-hexen. Tét hon nita néu phan doan v6 dinh hinh (AM) nay
chira - ngoai propylen - cic don phén cé thé thu dugc tir etylen va/hodic 1-buten. Theo
mdt phuong 4n uu ti€n, phan doan vﬁ dinh hinh (AM) nay c4u thanh tir c4c don phan c6

thé thu duoc tir etylen va propylen.

Tét hon néu comonome nay, nhu etylen, c6 ham lugng trong phan doan v6 dinh
hinh (AM) nim trong khoang tir 35% t&i 55% mol, t6t hon nita néu tr 40% t&i 50% mol,

con tdt hon nita néu tir 42% t6i 48% mol.

T6t nhit néu chét tao mim két tinh « nhu da md ta & phén trén 1a mot phan cua
copolyme propylen di pha (RAHECO), va do vdy ctia cia hdn hop polypropylen (PC)
theo sang ché nay. Do d6, t6t hon néu chit tao mim két tinh o trong copolyme propylen
di pha (RAHECO), va do viy trong hdn hop polypropylen (PP), c6 ham lwong tdi da t&i
5,0% khédi Iugng. Theo mdt phwong 4n wu tién, copolyme propylen di pha (RAHECO)
nay va do vay hén hop polypropylen (PC) ndy chira khong nhidu hon 3.000ppm, t6t hon

nita néu tir 1 t6i 2.000ppm la chét tao mam két tinh a, dic biét 1a cac chit duge chon tir
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nhém cAu thanh tir dibenzylidensorbitol (vi du 1,3:2,4-dibenzyliden sorbitol), ddn xuét
dibenzylidensorbitol, t6t hon néu 1a dimetyldibenzylidensorbitol (vi du 1,3:2,4
di(metylbenzyliden)sorbitol), hodic cic din xuét nonitol dugc thé, nhu 1,2,3,-trideoxy-
4,6:5,7-bis-O-[(4-propylphenyl)metylen]-nonitol, polyme vinylxycloalkan, polyme

vinylalkan, va hdn hop ciia chiing.

Theo mdt phuong 4n wu ti€n, copolyme propylen di pha (RAHECO) nay va do
vy hdn hgp polypropylen (PC) nay chira vinylxycloalkan, nhu vinylxyclohexan (VCH),
polyme va/hoic polyme vinylalkan, véi vai trd chit tao mim két tinh a. Tét hon néu
trong phuong 4n nay copolyme propylen di pha (RAHECO) chira vinylxycloalkan, nhu
vinylxyclohexan (VCH), polyme vd/hoic polyme vinylalkan, t6t hon néu 1a
vinylxyclohexan (VCH). Tét hon néu vinylxycloalkan nay la polyme vinylxyclohexan
(VCH), 14 chét tuy y dwoc dwa vao copolyme propylen di pha (RAHECO) nay va do vay
vao hdn hop polypropylen (PP) ndy bing coéng nghé BNT. Tét hon nita néu trong
phuong 4n uu ti€n ndy luong vinylxycloalkan, nhu vinylxyclohexan (VCH), polyme
va/hodc polyme vinylalkan, tot hon nita néu 1a polyme vinylxyclohexan (VCH), trong
copolyme propylen di pha (RAHECO) chiém khéng nhiéu hon 500ppm, t&t hon nita néu
nim trong khoang tir 0,5 t&i 200ppm, t6t nhit 13 ndm trong khoang tir 1 t&i 100ppm. Do
d6, s& tot hon néu hdn hop polypropylen (PC) ndy chua khong nhidu hon 500ppm, tét
hon nita néu chira trong khoang tir 0,1 t&i 200ppm, tt nhit néu chira trong khoang tir 0,2

tdi 100ppm, 1a polyme vinylxyclohexan (VCH).

Lién quan t6i cong nghé BNT, c6 thé tham khao cac cong bd don sang ché qudc té
WO 99/24478, WO 99/24479 va dic biét 1a WO 00/68315. Theo cong nghé nay, hé chét
xuc tac, tot hon néu 1a chét tién xuc tac Ziegler-Natta, c6 thé dugc xir Iy bang cach
polyme héa hop chét vinyl v6i sy c6 mit cia hé chét xuc tic chira chit tién xuc tac
Ziegler-Natta cu thé, chit cho tir ngudn bén ngoai va chit déng xuc tac, hop chit vinyl

ndy c6 cong thirc:
CH,=CH-CHR’R*

trong do RPvaRr! cung nhau tao thanh vong 5 hodc 6 canh bao hoa, khong bdo hoa hoic
thom hodc doc lap 12 nhém alkyl c6 tir 1 t6i 4 nguyén tir cacbon, va chit xtc tic thu
dugc sau khi xir Iy dugc sir dung dé diéu ché polypropylen di pha theo séng ché nay, tirc

1a didu ché copolyme propylen di pha (RAHECO) theo sang ché nay. Hop chét vinyl thu
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dugc sau khi polyme hoéa hoat dong nhu chit tao mam két tinh o. Tét hon néu ty 1& khéi

luong gitta hop chét vinyl va thanh phin chit xuc tac rin trong budc xtr 1y chét xic tac

ndy bang t6i da 1a (5:1), tét hon nira néu t8i da 1a 3 (3:1), tt nhét la ndm trong khoang tir

0,5 (1:2) t6i 2 (2:1). Hop chét vinyl dugc wu tién nhét 13 vinylxyclohexan (VCH).

Ngoai ra, s& tot hon néu copolyme propylen di pha (RAHECO) nay dugc san xuét

bang quy trinh polyme hoa tuin ty bao gdm c4c budc sau:

(2)

(b)

(d)

polyme héa propylen va it nhit mot etylen va/hodc a-olefin ¢6 tir 4 t6i 12 nguyén
tr cacbon trong thiét bi phan tng thtr nhit (R1) @ thu dugc phén doan
polypropylen thit nhit ctia copolyme propylen (PC),

chuyén phén doan polypropylen thit nhét nay t6i thiét bi phan tmg thit hai (R2),

polyme héa propylen va it nhit mot etylen va/hodc a-olefin c6 tir 4 t6i 12 nguyén
t& cacbon trong thiét bi phén Umg thir hai (R2) v6i sy c6 mit cia phian doan
polypropylen thir nhit, nho d6 thu duoc phin doan polypropylen thi hai, phan
doan polypropylen thi nhét nay va phan doan polypropylen th{ hai nay tao thanh
copolyme propylen (PC), tirc 1a chit nén cua copolyme propylen di pha
(RAHECO),

chuyén copolyme propylen (PC) thu dugc trong budc (c) vao thiét bi phan tng
th ba (R3),

polyme héa propylen va it nhit mét etylen va/hoic o-olefin ¢6 tir 4 t6i 12 nguyén
tr cacbon trong thiét bi phan tng thir ba (R3) v6i sy c¢6 mit cia copolyme
propylen (PC) thu dugc trong budce (c), nhd d6 thu duge propylen dan hdi (R),
copolyme propylen (PC) nay va copolyme propylen dan hdi (R) niy tao thanh
copolyme propylen di pha (RAHECO).

Df nhién, trong thiét bj phan tng thtr nhit (R1) c¢6 thé tao thanh phan doan

polypropylen thit hai va trong thiét bi phan tng thir hai (R2) c6 thé thu dugc phén doan

polypropylen thir nhét.

Tét hon néu cac monome dugc tach ra giira thiét b phan tng th hai (R2) va thiét

bi phan tng thir ba (R3).

Thuat ngt “quy trinh polyme héa tuén tu” c6 nghia la copolyme propylen di pha

(RAHECO) theo sang ché dugc san xuét trong it nhét hai, ching han trong ba, thiét bi
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phan tmg dugc nbi v&i nhau theo kiéu ndi tiép. Do d6, quy trinh theo sang ché nay bao
gdm it nhit 13 thiét bi phan @mg thir nhit (R1) va thiét bi phan Gng tht hai (R2), tot hon
nira néu bao gdm thiét bi phén tmg thir nhit (R1), thiét bi phan tmg thtt hai (R2), va thiét
bi phéan ung tht ba (R3). Thuat ngit “thiét bj phan tng polyme héa” chi noi qua trinh
polyme héa chii yéu xay ra. Do véy trong trudng hop quy trinh c4u thanh tir ba thiét bi
phén ung polyme héa, thi dinh nghia nay khong loai boé phuong 4n toan bd quy trinh bao
gdm vi du buéc tién polyme hoa trong thiét bi phan tng tién polyme hoa. Thuét ngit “cdu

thanh tir” chi c6 nghia déng dbi vai thiét bj phan tmg polyme héa chu yéu.

T6t hon néu thiét bi phan tng thir nhét (R1) 14 thiét bi phan tng huyén phu (SR)
va c6 thé 1a bé phan tng lién tuc hoic theo mé c6 khudy bét ky hozic thiét bi phan ung
dang éng vong van hanh véi nguyén liéu dang khéi hoic dang huyén phu. Polyme hoa
khéi c6 nghia 13 qua trinh polyme hoa dwgc thuc hién trong moi trudng phan Gng chia it
nhit 60% (khdi lugng/khéi lwong) 13 monome. Theo séng ché, s& t6t hon néu thiét bi

phan tmg huyén phii (SR) nay 1 thiét bi phan tng (khéi) dang éng vong (LR).

T6t hon néu thiét bi phan (g thir hai (R2) va thiét bj phan tng tht ba (R3) cac
thiét bi phan ting pha khi (GPR). Cac thiét bj phan @ng pha khi (GPR) nhu vay c6 thé 1a
thiét bi phan tng khudy co hoc hoic thiét bi phan ng ting sdi bt ky. Tt hon néu cac
thiét bi phan tmg pha khi (GPR) nay bao gdm thiét bi phan ung tAng s6i khudy co hoc ¢6
toc d6 dong khi bang it nhit 0,2 m/gidy. Do vay s& c6 loi néu thiét bj phan tmg pha khi

nay 1a thiét bi phan tng loai ting s6i, tbt hon néu c6 may khudy co hoc.

Do viy, theo mdt phuong 4n wu tién, thiét bi phan tmg thir nhit (R1) 13 thiét bi
phan tmg huyén phu (SR), ching han nhur thiét bj phan Gng dang éng vong (LR), trong
khi thiét bj phan tng thtt hai (R2) va thit bj phan tmg thtr ba (R3) 1a céc thiét bi phan
ing pha khi (GPR). Do d6, quy trinh theo sdng ché sir dung it nhét ba thiét bi phan tng,
t6t hon néu 1a ba thiét bi phan tmg polyme hoa, tirc 14 thiét bi phan tng huyén pha (SR),
ching han nhu thiét bi phan ting dang éng vong (LR), thiét bi phan @mg pha khi thi nhét
(GPR-1), va thiét bi phan ttng pha khi thir hai (GPR-2) dugc ndi v6i nhau theo kidu nédi
tiép. Néu can thi phia trudc thiét bi phan tmg huyén phi (SR) nay c6 thé dit thiét bi phan

g tién polyme héa.

Quy trinh nhiéu giai doan dwoc wu tién 14 quy trinh “bng vong-pha khi”, nhu quy
trinh do Borealis A/S, Pan Mach phét trién (con dugc goi 1a cong nghé¢ BORSTAR®),
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da dugc mo ta trong céc tai liéu sang ché, ching han nhu EP 0 887 379, WO 92/12182,
WO 2004/000899, WO 2004/111095, WO 99/24478, WO 99/24479 hoic WO 00/68315.

Tiép theo, quy trinh huyén phu-pha khi thich hgp 13 quy trinh Spheripol® cia
Basell.

Tét hon néu trong quy trinh san xuét copolyme propylen di pha (RAHECO) nhu
néu trén theo sang ché, cac diéu kién ciia thiét bj phan ung thir nhat (R1), tic 1a thiét b
phan tng huyén phi (SR), ching han nhu thiét bi phan tng dang 6ng vong (LR), ding

trong budc (a) c6 thé 1a nhu sau:

- nhiét d6 nim trong khoang tir 50°C t6i 110°C, tdt hon néu nim trong khoang tir
60°C t&i 100°C, tét hon nita néu ndm trong khoang tir 68 t6i 95°C,

- &p suit ndm trong khoang tir 20 bar t6i 80 bar (2 - 8 MPa), t6t hon néu nim trong
khoang tir 40 bar téi 70 bar (4 - 7 MPa),

- hydro c6 thé dugc bd sung dé& diéu chinh khéi lwgng mol theo cach da biét trong

linh vire nay.

Sau d6, hén hop phan ung thu dugc tir bude (a) dwge chuyén dén thiét bj phan
tmg thtr hai (R2), tirc 1a thiét bi phan tng pha khi (GPR-1), ciling t&c 1a téi bude (c),

trong do s€ tot hon néu cac di€u kién & budc (c) 1a nhu sau:

- nhiét 6 ndm trong khoang tir 50°C t6i 130°C, t6t hon néu ndm trong khoang tir
60°C téi 100°C,

- &p suit ndm trong khoang tir 5 bar t6i 50 bar (0,5 - 5 MPa), t6t hon néu ndm trong
khoang tir 15 bar tgi 35 bar (1,5 - 3,5 MPa),

- hydro c6 thé dugc bd sung dé& diéu chinh khéi lwgng mol theo cach da biét trong

linh vyc nay.

Tét hon néu diéu kién trong thiét bi phan tmg thir ba (R3), ciing ttc 1a trong thiét
bi phan ¢ng pha khi thir hai (GPR-2), 13 tuong tu véi didu kién trong thiét bi phan tUng
thtr hai (R2).

Thoi gian Iuu tra c6 thé thay dbi trong ba ving thiét bi phan imng.

Theo mdt phuong 4n thuc hién quy trinh san xut polypropylen nay, thoi gian luu

tra trong thiét bi phan tng khéi, vi du trong thiét bi éng vong nim trong khoang tir 0,1
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t6i 2,5 gio, vi du tir 0,15 t6i 1,5 gid, va thoi gian Iuu tri trong thiét bj phan tmg pha khi
néi chung 13 tir 0,2 t6i 6,0 gid, chéng han nhu tir 0,5 t6i 4,0 gio.

Néu mudn, qué trinh polyme hda nay cé thé duogc thuc hién theo cach da biét
trong cc diu kién siéu téi han trong thiét bj phan tng thir nhit (R1), tic 1a trong thiét bj
phan tng huyén phi (SR), ching han nhu trong thiét bj phan @ng dang 6ng vong (LR),
va/hoic theo ché o ngung tu trong céc thiét bi phan tng pha khi (GPR).

Tt hon néu quy trinh theo sang ché nay con bao gdm budc tién polyme hoa bing
hé chit xtic tic, nhu duge md ta chi tiét dudi day, chta chét tién xuc tac Ziegler-Natta,

cht cho tir ngudn bén ngoai va tuy ¥ chit dbng xdc tac.

Theo mot phuong 4n wu tién, bude tién polyme héa nay duge tién hanh nhu bude
polyme héa huyén phit khdi trong propylen léng, tirc 13 pha 16ng chtra chu yéu la
propylen, v6i lugng nhé cac chit phan ting khéac va tuy ¥ cac hop phén tro hoa tan trong
do.

Phan {mg tién polyme héa niy thudng dugc tién hanh & nhiét d6 nim trong
khoang tir 10 t&i 60°C, t&t hon néu nim trong khoang tir 15 t6i 50°C, va tét hon nita néu

ndm trong khoang tir 20 t6i 45°C.

Ap suét trong thiét bi phan tmg tién polyme hoa 13 khong quan trong, nhung phai
dii cao @& duy tri hdn hop phan tmg trong pha léng. Do d6, 4p suét nay c6 thé nim trong
khoang tir 20 t&i 100 bar (2 - 10 MPa), vi du tir 30 t6i 70 bar (3 - 7 MPa).

Tét hon néu tit ca cac hop phin chét xuc tac duge dua viao bude tién polyme hoa
nay. Tuy nhién, trong trudng hop thanh phin chit xdc tac rin (i) va chit dong xtc tac (ii)
c6 thé dugc nap khong cing nhau, thi c6 thé chi duva mot phan chit ddng xtc tac vao
buéc tién polyme héa nay va phan con lai dugce dua vao cac giai doan polyme hoa tiép
sau. Trong céc trudong hop nhu viy, cin phai nap vao budc tién polyme héa ndy mot

lwong chit ddng xtic tac di dé thu dugc phan img polyme hoa trong dé.

Ciing c6 thé bd sung cac hop phin khac vio giai doan tién polyme héa nay. Do
d6, hydro c6 thé duoc bd sung vio giai doan tién polyme hoéa nay dé didu chinh khéi
lwong phén tir clia chét tién polyme nhu da biét trong linh vuc k¥ thuat nay. Ngoai ra,
chit phu gia khir tinh dién c6 thé duoc sir dung @& ngin ngilra cac hat san phim khoi bi

dinh vao nhau hoic dinh vao thanh cia thiét bj phan tGng.
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Viéc diéu chinh chinh x4c céc diéu kién va thong s phan ung cia bude tidn
polyme héa nay 14 kién thirc théng thudong ciia ngudi 6 hibu biét trung binh trong linh

vuc k¥ thuét nay.

Theo sang ché, copolyme propylen di pha (HECO) dugc diéu ché bing quy trinh
polyme héa nhiéu giai doan, nhr dwgc mé ta trén ddy, v6i s c6 mit cia hé chit xtc tac
c¢6 mot thanh phan 14 (i) chét tién xdc tic Ziegler-Natta chira san phim chuyén héa este

ctia rugu bac thip va este phtalic.

Chét tién xuc tac ding dé didu ché copolyme propylen di pha (HECO) theo sang

ché ndy dugc di€u ché bang cach:

a) cho san phdm cong ciia MgCl, va rugu C;-C, dang két tinh trong thap phun hoic

héa rén tir nhii twong phan tng véi TiCly,
b) cho san phim thu dugc tir budc a) phan tng vé6i dialkylphtalat c6 cdng thirc (I):

0]

o’RI'

2N

(D

R2
(0]

trong @6 R" va R* doc l4p it nhit 1a Cs alkyl,

trong cac diéu kién thuén loi cho phan tng chuyén hoa este giita rugu C;-C, va

dialkylphtalat c6 cong thire (I) dé tao ra chét cho noi tai,
) rira san phdm thu dugc tir bude b) hoidc
d)  tuyy cho san phdm thu duge & budc c) phan tng véi TiCl, bd sung.

Chét tién xuc tac duoc san xudt nhu d3 mo ta trong cac cong bd don yéu ciu chp
patent s6 WO 87/07620, WO 92/19653, WO 92/19658 va EP 0 491 566 ching han. Noi
dung ctia céc tai lidu nay duge két hop vao ddy bing cach vién dan.

Trudc tién, san phém cdng cua MgCl, va rugu C;-C, ¢6 cong thirc MgCl,*nROH,
trong d6 R 1a metyl hodc etyl va n b%mg tr 1 t4i 6, dugce tao ra. T6t hon néu ruou duoc
dung 1a etanol.

San phdm cong nay, trude tién duge dun néng chay va tiép d6 dugc két tinh trong

thap phun hoiic dugc héa rin tir nhii twong, dugc ding 1am nén mang chit xuc tic.
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Trong budc tiép theo, san phdm cong dang két tinh trong thap phun hodc héa rén
tir nhil trong c6 cong thirc MgCl*nROH, trong d6 R 1a metyl hodc etyl, tbt hon néu 1a
etyl, va n bing tir 1 t6i 6, duge cho tiép xuc véi TiCl, d8 tao ra nén mang dugc xir ly vai
titan, tiép d6 1a cac budc:

. bo sung vao nén mang dugc xit Iy vai titan nay:

(i)  dialkylphtalat c6 cong thirc (I) trong d6 R" va R? doc 1ap. it nhét 1a Cs-
alkyl, chﬁng han it nhit 13 Cs-alkyl,

hoc t6t hon néu

(ii)  dialkylphtalat c6 cong thirc (I) trong d6 R" va R? 1 nhu nhau va it nhét 1a
Cs-alkyl, ching han it nhét 1a Cg-alkyl,

hoc t&t hon nita néu

(i) ~dialkylphtalat c6 coéng thic (I) dwgc chon tir nhém cu thanh tr
propylhexylphtalat (PrHP), dioctylphtalat (DOP), di-iso-dexylphtalat
(DIDP), va ditridexylphtalat (DTDP), con t&t hon nita néu dialkylphtalat c6
cong thirc (I) nay l1a dioctylphtalat (DOP), ching han nhu di-iso-
octylphtalat hogdc dietylhexylphtalat, dic biét 1a dietylhexylphtalat,

dé tao ra san phdm thir nhét,

. dwa san phim thtr nhit nay vio céc didu kién chuyén hoa este thich hop, tirc 1a
vao nhiét dd cao hon 100°C, t6t hon néu vao nhiét d6 nim trong khoang tir 100
t6i 150°C, t6t hon nita néu nim trong khoang tir 130 t6i 150°C, sao cho metanol
hogc etanol nay dugc chuyén hoa este véi cac nhom este cia dialkylphtalat c6
cdng thirc (I) néu trén dé tao ra it nhit 80% mol, t6t hon néu 90% mol, tét hon nita

néu 95% mol, 1a dialkylphtalat c6 cong thirc (II)

trong 6 R' va R? 13 metyl hodc etyl, tot hon néu 1a etyl,

dialkylphtalat c6 cong thirc (IT) ndy 1a chét cho ndi tai, va
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. thu hdi san phdm chuyén héa este ndy dé ding 1am hdn hop chét tién xuc tac
(thanh phén (i)).

Theo modt phwong 4n wu tién, sin phim cong c6 cong thirc MgCl,*nROH, trong
d6 R 13 metyl hoic etyl va n bang tir 1 t6i 6, duge dun néng chay va sau d6 khéi néng
chiy nay dugc phun, tt hon néu bing khi, vao dung méi lanh hogc khi lanh, nhd d6 san
phdm cong nay dwoc két tinh thanh dang c6 lgi v& mit hinh thai hoc, ching han nhu
dang dugc mo ta trong WO 87/07620.

Tt hon néu san phdm cong thu dugc bing cach két tinh nhu vay dugc st dung
1am nén mang chét xuc tac va duge cho phan ting thanh chét tién xuc tac hiru dung trong

sang ché nhu dugc mo ta trong WO 92/19658 va WO 92/19653.

Khi phén du chét xac tac duge loai bd bang cach chiét, s& thu duge san phim
cOng ciia nén mang da dugc xit 1y véi titan va chit cho noi tai, trong d6 nhém dan xuét tir

este rugu da thay doi.

Khi c6 mit véi lugng @i trén nén mang, titan s€ c6 tdc dung nhu nguyén to cb

hoat tinh ctia chat tién x1c tac.

Theo céach khéc, viéc xir 1y véi titan duge 1ap lai sau budc xir Iy néu trén dé dam

bao c6 di ndng dg titan va do vay ca hoat tinh cta nd.

T6t hon néu chét tién xuc tac duge dung trong sang ché chira titan v6i ham lugng
t6i da 13 2,5% khéi lwong, t5t hon nita néu t6i da 13 2,2%% khdi lvgng va con tét hon
nita néu t6i da 12 2,0% khéi lwong. Tét hon néu ham lwgng chét cho chira trong d6 nim
trong khodng tir 4% t&i 12% khéi lugng va con t&t hon nita néu nim trong khoang tir 6%
t6i 10% khéi hrong.

Tét hon nita néu chét tién xuc tac dwoc dung trong sang ché 13 loai dwoc san xuét
bang cach str dung etanol 1am rugu va dioctylphtalat (DOP) lam dialkylphtalat c6 cong
thirc (), tao ra dietyl phtalat (DEP) 14 hop chét cho noi tai.

Con tét hon nita néu chit xic tic dugc ding trong sang ché 13 chét xdc tac nhu
dugc mod ta trong phan Vi dy; dic biét 1a khi sir dung dioctylphtalat 1am dialkylphtalat co
cong thuc (I).
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Pé san xuét copolyme propylen di pha (HECO) theo séng ché nay, s& t5t hon néu
hé chét xuc tic duoc dung 13 loai ma ngoai chét tién xiic tac Ziegler-Natta con c6 chira

thém thanh phdn (ii) 14 chit ddng xic tac hitu co - kim loai.

Do d6, s& tot hon néu chit ddng xic tac nay duogc chon tir nhém ciu thanh tir
trialkyl nhom, chéng han nhu trietyl nhém (TEA), dialkyl nhém clorua va alkyl nh6m

sesquiclorua.

Thanh phén (iii) cia hé chit xuc tac duge ding 13 chét cho tir ngudn bén ngoai

dugc dién ta bang cong thirc (IIla) hogic (IIIb). Cong thirc (IIla) dugc x4c dinh 1a:
Si(OCH;),R,’ (Illa)

trong d6 R® 1a nhém alkyl mach nhanh c6 tir 3 t&i 12 nguyén tir cacbon, t6t hon néu 1a
nhom alkyl mach nhénh c6 tir 3 t6i 6 nguyén tir cacbon, hoéc 1a alkyl mach vong c6 tir 4
t6i 12 nguyén tir cacbon, t6t hon nita néu 1a alkyl mach vong c6 tir 5 t6i 8 nguyén ti

cacbon.

Dic biét wu tién trudng hop R’ dugc chon tir nhém cu thanh tir iso-propyl, iso-
butyl, iso-pentyl, tert.-butyl, tert.-amyl, neopentyl, xyclopentyl, xyclohexyl,
metylxyclopentyl va xycloheptyl.

Cong thirc (ITIb) dugc xac dinh 1a:

Si(OCH,CH3);(NR'RY)  (IIIb)

trong d6 R* va RY ¢6 thé 13 giéng nhau hoic khic nhau va 12 nhém hydrocacbon c6 tir 1

tdi 12 nguyén tir cacbon.

R* va RY ddc 1ap duge chon tir nhém cAu thanh tir nhém hydrocacbon béo mach
thing c6 tir 1 t6i 12 nguyén tir cacbon, nhém hydrocacbon béo mach nhanh c6 tir 1 t6i 12
nguyén tir cacbon va nhém hydrocacbon béo mach vong co tir 1 t¢i 12 nguyén tir cacbon.
Dic biét vu tién truong hgp R* va RY doc 1ap duge chon tir nhém céu thanh tir metyl,
etyl, n-propyl, n-butyl, octyl, decanyl, iso-propyl, iso-butyl, iso-pentyl, tert.-butyl, tert.-
amyl, neopentyl, xyclopentyl, xyclohexyl, metylxyclopentyl va xycloheptyl.

T6t hon nita néu ca hai goc R* va R” 1a giong nhau, con tot hon nita néu ca hai goc
R* va R 1a nhém etyl.
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T6t hon nita néu chét cho tir ngudn bén ngoai nay 1a chét c6 cong thirc (Illa),
ching han nhu dixyclopentyl dimetoxy silan [Si(OCHj3),(xyclo-pentyl);] hodc
diisopropyl dimetoxy silan [Si(OCHj3),(CH(CHj),),].

Theo phuong 4n thuc hién khac, chit tién xtc tic Ziegler-Natta ndy c6 thé dugc
xir Iy bang cach polyme héa hop chit vinyl véi si 6 mit cia hé chét xuc tac chira chit
tién xic tac Ziegler-Natta cu thé (thanh phin (i)), chit cho tir ngudn bén ngoai (thanh
phén (iii) va tuy ¥ chit ddng xuc tic (thanh phén (iii)), hop chit vinyl nay c6 cong thirc:

CH,=CH-CHR’R*

trong do R®va R cung nhau tao thanh vong c6 5 hodc 6 canh bdo hoa, khong bdo hoa
hozic thom hotic ddc 14p 12 nhom alkyl c6 tir 1 t6i 4 nguyén tir cacbon, va chét xuc tac thu
dugc sau khi xir Iy dugc sir dung dé diéu ché copolyme propylen di pha (HECO) theo
sang ché nay. Hop chét vinyl thu dugc sau khi polyme héa c6 thé c6 tac dung nhw chét

tao mim két tinh o.

Lién quan t6i viéc xtr ly chit xuc tac, c6 thé tham khao cac cong b don quéc té
WO 99/24478, WO 99/24479 va dic biét 1a WO 00/68315, dugc két hop vao ban mé ta
nay bang cach vién dan, dic biét 1 cac diéu kién cta phan tmg xir 1y chét xdc tic ciing

nhu phéan rng polyme hoa.

Do d6, s& c¢6 lgi néu copolyme propylen di pha (RAHECO) nay dugc tao mam két
tinh a. Trong trudng hop viéc tao mim két tinh o nay khéng bj tic dong bdi polyme
vinylxycloalkan hogc polyme vinylalkan nhu da néu trén, thi cac chét tao mam két tinh «

sau c6 thé c6 mat:

(i) céc mudi ctia axit monocacboxylic va axit polycacboxylic, vi du natri benzoat

hodc nhom tert-butylbenzoat, va

(i)  dibenzylidensorbitol (vi du 1,3:2,4 dibenzylidensorbitol) va cic din xuét cua C;-
Cg-alkyl dugc thé bing dibenzylidensorbitol, nhu metyldibenzylidensorbitol,
etyldibenzylidensorbitol hodc dimetyldibenzylidensorbitol (vi du 1,3:2,4
di(metylbenzyliden)sorbitol), hodic cic din xuét nonitol dugc thé, nhu 1,2,3,-

trideoxy-4,6:5,7-bis-O-[(4-propylphenyl)metylen]-nonitol, va
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(iii) cac mudi cia cac dieste cua axit phosphoric, vi du natri 2,2'-metylenbis-(4,6,-di-
tert-butylphenyl) phosphat ho3c nhém-hydroxy-bis[2,2'-metylen-bis(4,6-di-t-
butylphenyl)phosphat], va

(iv)  hdn hop cia chung.

Mot thanh phén co ban khac cia hdn hgp polypropylen (PC) theo sang ché nay 1a

chit don vo co (F).

Khi chit don v6 co (F) ndy c6 mat, thi lugng ctia n6 trong hén hop polypropylen
(PC) theo séng ché 14 nhu duge x4c dinh trén day.

Tét hon néu chét don vo co (F) nay la mica, volastonit, kaolinit, smectit, canxi
cacbonat, montmorilonit, bt talc, silicat dang phan 16p hodc hdn hop cia ching. Chét

don vo co (F) dugc wu tién nhit 13 bot talc.

T6t hon néu chit don vo co (F) nay ¢6 c& hat trung vi dso dugc tinh tir dudng phan
b6 c& hat theo ty 16 phéan trim khéi lugng va duge do bang phuong phép nhiéu xa tia laze
nim trong khoang tir 0,2 t6i 20,0 um, t6t hon nita néu nim trong khoang tir 0,3 t6i
15,0 pm, con t6t hon nita néu ndm trong khoang tir 0,4 t6i 10,0 pm. C& hat trung vi ds,
duoc wu tién nhét 13 ndm trong khoang tir 0,45 t6i 5,0 um, bao gém cd hat trung vi dsg

thich hgp nhét nim trong khoang tir 0,45 t&i 1,2 pm.

Ngoai ra hogc theo cach khac, chit don vo co (F) ndy c6 dién tich bé mit riéng
BET nédm trong khoang tir 1,0 t6i 50,0 m*/g, t5t hon néu tir 5,0 t&i 40,0 m%/g, tét hon nira

néu tir 10,0 t6i 30,0 m*/g va con tét hon nira néu tir 10,0 t6i 20,0 m%/g.

Hén hop polypropylen (PC) theo sang ché nay c6 thé chira polyetylen ty trong cao
(HDPE). Ham lugng uu tién dwoc néu & phan trén. Theo mot phuong 4n wu tién, hdn hop

polypropylen (PC) nay khong chira polyetylen ty trong cao bt ky.

Néu c6 mat, thi s& tét hon néu polyetylen ty trong cao (HDPE) nay c6 ty trong it
nhét bing 0,940 g/cm’, tét hon nita néu it nhét bang 0,950 g/cm’, ching han nhu nim
trong khoang tir 0,940 t&i 0,970 g/cm?, con t6t hon nita néu nim trong khoang tir 0,950
t6i 0,962 g/cm’.

Tét hon néu polyetylen ty trong cao (HDPE)‘ nay c6 tbc do dong néng chady MFR,
(190°C, 2,16 kg) nim trong khoang tir 1 t6i 15 g/10 phut, tt hon nita néu nim trong
khodng tir 1 t6i 10 g/10 phut, con tét hon nita néu ndm trong khoang tir 1 t6i 8 g/10 phut.
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Polyetylen ty trong cao (HDPE) theo sang ché nay 14 loai da biét trong linh vuc ky
thuat nay va vi dy 1a MB7541 do Borealis AG cung cip.

Sang ché s& dugc mo ta chi tiét hon bing céc vi du dudi day.

Vi du thire hién siang ché
1. Dinh nghia/Phuong phap do

Dinh nghia cta céc thudt ngit va phuong phap xac dinh sau day dugc ap dung cho

phan mo ta sang ché néu trén cling nhu phan vi du duéi day, trir khi c6 chi din khéc.
Dinh lugng vi cdu tric bing quang phd NMR

Quang phé cong huodng tir-hat nhan (NMR) dinh lugng dugc sir dung dé lugng
héa @9 déng ciu (isotacticity) va do ddng déu doan mach (regio-regularity) trong cac

homopolyme polypropylen.

Phd PC{'H} NMR dinh lugng dwgc ghi trong trang thai dung dich bing cach sir
dung quang phd ké Bruker Advance III 400 NMR véan hanh & 400,15 va 100,62 MHz
twong tmg véi 'H va >C. Céc phd dugc ghi lai bing cach st dung mAu 10 mm dugc tbi
ru héa dé x4c dinh °C véi nhiét @6 diu do & 125°C dung khi nito cho c4c bd phéan hoat
dong bang khi nén.

Khoang 200 mg homopolyme polypropylen dugc hoa tan trong 7, 2-tetracloetan-d,
(TCE-d,). P& d¢am bao cho dung dich dwoc ddng nhét, sau khi chudn bi miu ddu tién
trong khdi gia nhiét, 5ng NMR dugc gia nhiét tiép trong 10 quay it nhét 1 gid. Sau khi
dugc dua vao tir trudng, éng ndy dwoc quay véi tbe dd 10 Hz. Thibt l1ap nay dugc chon
chil yéu 12 dé c6 dugc do phan gidi cao cin thit dé dinh lwong phan bd cac kiéu sép xép
déu din (Busico, V., Cipullo, R., Prog. Polym. Sci. 26 (2001) 443; Busico, V.; Cipullo,
R., Monaco, G., Vacatello, M., Segre, A.L., Macromolecules 30 (1997) 6251). Viéc kich
thich béng mot xung ti€u chuén duogc thuc hién béng cac st dung so dd xo6a tuong tac
NOE va WALTZ16 hai mtc d9 (Zhou, Z., Kuemmerle, R., Qiu, X., Redwine, D., Cong,
R., Taha, A., Baugh, D. Winniford, B., J. Mag. Reson. 187 (2007) 225; Busico, V.,
Carbonniere, P., Cipullo, R., Pellecchia, R., Severn, J., Talarico, G., Macromol. Rapid

Commun. 2007, 28, 11289). Téng cong 8192 (8k) 14n quét dugc thuc hién trén mbi phd.
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Cac phd PC{’H} NMR dinh lwgng dugc xtr ly, dugc hop nhét va cac dic tinh
dinh lugng c6 lién quan dugc x4dc dinh tir gid trj tich phan bang cach sir dung chuwong
trinh may tinh.

Pbi voi cac homopolyme polypropylen nay, tt ca cic do dich chuyén héa hoc

dugc ndi chuén theo metyl dang pentad ding cAu (mmmm) tai 21,85ppm.

Céac tin hi¢u dac trung tuong (ng vdi céac khuyét tdt doan mach (Resconi, L.,
Cavallo, L., Fait, A., Piemontesi, F., Chem. Rev. 2000, 100, 1253;; Wang, W-J., Zhu, S.,
Macromolecules 33 (2000), 1157; Cheng, H. N., Macromolecules 17 (1984), 1950) hoic

comonome dugc quan sat.

Su phan bd céac kiéu sip xép déu din dwoc dinh luong bing cach két hop ving
metyl gitra 23,6-19,7ppm c6 hiéu chinh cho cac vi tri khong lién quan t6i céc chudi 1ap
thé cin quan tdm (Busico, V., Cipullo, R., Prog. Polym. Sci. 26 (2001) 443; Busico, V.,
Cipullo, R., Monaco, G., Vacatello, M., Segre, A.L., Macromolecules 30 (1997) 6251).

Dic biét, mirc dd anh hudng cta céc khuyét tat doan mach va comonome ddi véi
viéc dinh luong su phan b cac kidu sip xép déu din dwgc hiéu chinh bang cach trir gia
tri tich phan ctia khuyét tat doan mach va comonome khoi gi tri tich phan cuy thé cia cac
chudi 1ap thé.

P6 ding chu dugc xac dinh & mirc pentad va bing ty 1 phin trim cua cac chudi

pentad ding cdu (mmmm) trén tbng cac chudi pentad:
[mmmm] % = 100 * (mmmm / tdng cac pentad)

Su ¢6 mit cua cac khuyét tat doan mach 2,1 erythro dugc chi ra boi sy ¢ mit cua
hai vi tri metyl & 17,7 va 17,2ppm va dugc x4c nhan bing céc vi tri dic trung khéc.
Khéng quan sat thdy tin hidu dic trung twong tng vé6i cac kidu khuyét tat doan mach
khéc (Resconi, L., Cavallo, L., Fait, A., Piemontesi, F., Chem. Rev. 2000, 100, 1253).

Luogng khuyét tat doan mach 2,1 erythro dugc xac dinh b%mg cach str dung tich
phén trung binh cia hai vi tri metyl ddc trung & 17,7 va 17,2ppm:

P21e = (Ie6 + Ie8) /2

Luogng propen dugc chén vao theo kiéu chinh 1,2 dugce dinh lugng trén co sé

vung metyl v6i hi€u chinh cho céc vi tri nim trong ving nay nhung khong lién quan téi
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céc vi tri chén vao theo kiu chinh va cho cac vj tri chén vao theo ki€u chinh dugc loai ra
khéi ving nay:
P12=Icus + Pz

Téng lugng propen duge xac dinh bang téng ctia propen dugc chén vao theo kidu

chinh va tit ca céc khuyét tat doan mach khac:
Piotat = P12 + Pyye

Ty 1€ %mol cia cac khuyét tat doan mach 2,1-erythro duoc xé4c dinh d6i voi tit ca

propen:
[21e] % mol = 100 * (P;1¢ / Proar)

Céc tin hi€u dic trung twong tng v&i su két hop etylen dwoc quan sat (nhu duge
mo ta trong Cheng, H. N., Macromolecules 1984, 17, 1950) va phin doan comonome

nay duoc tinh bing ty sb giita etylen trong polyme va tit ca cdc monome trong polyme.

Phén doan comonome nay dugc dinh lugng bang cach sir dung phuong phép duoc
W-J. Wang va S. Zhu mo ta trong tai liéu Macromolecules 2000, 33 1157, bing cach két
hop céc tin hidu trong toan bd viing quang phd cta phd C{'H}. Phuong phap nay duoc
chon vi n6 hi€u qua va cé kha nang xac 14p duoc sy c6 mat cia cac khuyét tat doan mach
khi cén thiét. Cac ving tich phan dwgc didu chinh mot chit d& lam ting kha ning ap

dung trén toan pham vi ham lugng cac comonome quan tam.
Ty 1& %mol két hgp comonome dugc tinh toan tix phén doan mol nay.
Ty 18 khi lwong két hgp comonome cling dugc tinh todn tir phdn doan mol nay.

Nhiét d6 néng chay (Ty): dugc do bing phuwong phap phén tich nhiét quét vi sai
(DSC) trén thiét bi TA Instrument Q2000 v6i cac mAu c6 khéi lugng tir 5 t6i 7 mg. DSC
dugc thyc hién theo ISO 11357, phén 3, phuong phap C2 theo chu trinh gia nhiét - l[am
ngudi - gia nhiét v6i tbe dd quét bang 10°C/phit trong khoang nhiét do tir -30°C t6i
+225°C. Nhi€t d¢ néng chay dugc xac dinh tir bude gia nhiét thir hai.

Ty trong dugc do theo ISO 1183-1 - phuong phap A (2004). Mau thr dwge tao
bang cach duc ap luc theo ISO 1872-2:2007.

MFR; (230°C) dugc do theo ISO 1133 (230°C, tai trong 2,16 kg).

MFR; (190°C) dugc do theo ISO 1133 (190°C, tai trong 2,16 kg).
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Chét tan trong xylen ngudi (XCS,% khéi lugng): Ham lugng chét tan trong xylen
ngudi (XCS) dugc xé4c dinh tai nhiét do 25 °C theo ISO 16152; 1an xuit ban thir nhét;
2005-07-01

Ham luong phan doan v6 dinh hinh (AM) duogc xac dinh béng cach phan tach
phan doan chét tan trong xylen ngudi néu trén (XCS) va lam két tha phan doan vo dinh
hinh b?mg axeton. Phan doan két tua dugc loc ra va duge 1am khd trong ti siy chin
khong & nhiét 46 90°C.

100 * ml *v0
m0 * vl

AM% =

trong d6:

“AM%” 1a ham lugng phan doan v6 dinh hinh,
“m0” 12 khdi lugng polyme ban diu (2)

“m1” 1a khéi luong két taa (g)

“y0” 1a thé tich ban d4u (ml)

“y1” 14 thé tich ctia mAu phén tich (ml)

D nhét noi tai duge do theo DIN ISO 1628/1, October 1999 (trong Decalin &
nhiét 4 135°C).

Mbdun udn dugc xac dinh bing phuong phap uén 3 diém theo ISO 178 trén céc
mﬁu dac phun ép co kich thude 80 x 10 x 4 mm dugc tao ra theo ISO 294-1:1996.

D¢ bén kéo, tmg sut kéo tai diém dut (hodc do dan dai tai diém dut) duge do theo
ISO 527-2 (téc dd dau kep = 50 mm/phit; 23°C) ding cdc mu dic phun ép nhu duge
mo ta trong EN ISO 1873-2 (dang xuong ché, 46 day 4 mm).

Do bén va dap Izod trén miu c6 khia duge x4c dinh theo ISO 180 / 1A & nhiét do
23°C bang cach st dung cic méu dic phun ép nhu dugc md ta trong EN ISO 1873-2
(kich thuée 80 x 10 x 4 mm)

C& hat trung vi dso (nhiéu xa tia laze) dugc tinh toan tir duong phan bd c& hat
[theo ty 1& khéi lwong] thu dugce bang phuong phép nhifu xa tia laze (Mastersizer) theo
ISO 13320-1.

Dién tich bé mit riéng duoc xac dinh 13 bé mat BET theo DIN 66131/2.
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D¢ héa tring do tng sudt dugc do theo tiéu chudn GM9302P ¢ sir dung may thia

nghiém va dap DuPont trén cac tAm duc phun ép day 3,2 mm (150x90x3,2mm).
2. Vi du thyuc hién
Séng ché dugc minh hoa bing cac vi du sau day.

Copolyme propylen d1 pha (RAHECO) dung trong céc vi du duéi ddy duoc didu
ché bang mot thiét bi phan ting huyén phi dang 6ng vong va hai thiét bi phén ng pha
khi theo cdng nghé Borstar®, nhu dugce boc 10 trong EP 0 887 379 Al.

Chét xuc tac ding trong quy trinh polyme héa RAHECO duoc san xuét nhu sau:
trude tién, 0,1 mol MgCl, x 3 EtOH dugc tao huyén phu dudi didu kién khi tro trong
250mL decan trong thiét bi phan tmg & &p suét khi quyén. Dich thu duge duge 1am lanh
dén nhiét d¢ -15°C va 300mL TiCl, lanh dugc bd sung trong khi van duy tri nhiét do &
murc ndy. Tiép d6, nhiét do cia huyén phit ndy duge ting chdm 1én t6i 20°C. Tai nhiét do
ndy, 0,02 mol dioctylphtalat (DOP) dwgc bd sung vao huyén phi. Sau khi bd sung
phtalat, nhiét d0 dwogc nang 1én t6i 135°C trong vong 90 phiit va huyén phii nay dugc dé
yén trong 60 phit. Tiép d6, 300mL TiCl, nita dugc bd sung va nhi¢t 4§ duoc giit &
135°C trong 120 phiit. Sau d6, chit xuc tac duge loc ra tir pha 1éng va rira séu lan bang
300mL heptan & nhiét d6 80°C. Tiép d6, thanh phin chit xtc téc rin dugc loc ra va duogc
1am kho. Chét xtic tac va cach didu ché né duge md ta, vi dy, trong c4c cong bd don sang
ché EP491566, EP591224 hoic EP586390. Chét xic tic ndy dugc tién tring hop véi
vinyl xyclohexan véi lugng dé dat duge ndng d6 200ppm poly(vinyl xyclohexan)
(PVCH) trong polyme cudi (xem EP 1183307 Al). Trietyl-nhdm (TEAL) dugc sir dung
1am chit ddng xuc tac va dixyclo pentyl dimetoxy silan (D-donor) dugc sir dung 1am chét

cho. Ty 1¢ giita nhom va chét cho dugc néu trong Bang 1.
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Bang 1: Diéu ché copolyme propylen dj pha (RAHECO1) va s6 liéu cia RAHECO2

RAHECO1 | RAHECO2
Ong vong

TEAL/Ti [mol/mol] 200 200
TEAL/D-donor [mol/mol] 13,3 13,3
Nhiét do [°C] 80 80
Ap suit [bar] 55 55
C2 [%mol] 1,0

MEFR; (230°C) [/10 phut] 8,5

XCS [% khéi lwong] 2,5 2,0
Dong tach [% khdi lugng] 44 43
GPR 1

Nhiét d6 [°C] 85 85
Ap suit [kPa] 21 21
C2 [%mol] 1,0

MFR; (230°C) [/10 phiit] 8,5

XCS [% khdi lwong] 2,0 1,5
Dong tach [% khéi lwong] 44 43
GPR 2 (cubi)

Nhiét d6 [°C] 75 75
Ap suit [kPa] 18 18
MFR; (230°C) [/10 phut] 7,0 3,5
XCS [% khéi lwong] 13,0 15,0
AM [% khéi lugng] 12,0 14,0
C2 cia AM [%mol] 45,8 50
IV cia AM [dl/g] 2,4 3,3
Téng C2 [%omol] 8,7 8,8
Dong tach [% khéi luong] 12 14

R polyme duogc tao ra trong GPR2 (= copolyme propylen dan hoi (R))
RAHECO2 chét nén 1a homopolyme propylen.

Hén hop polypropylen (PC) theo sang ché dugc san xuét bdi tir hdn hop néng
chay nay.
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Bang 2: Pic tinh ctia mAu theo séng ché (IE) va miu ddi chimg (CE)

Mau IE1 | IE2 | IE3 | IE4 | IE5 | CEl
RAHECO1 [% khéi lugng]* | 98,56 96,56 94,56 92,56 90,56 | 0,00
RAHECO2 ‘ 0,00 | 0,00 | 0,00 | 0,00 | 0,00 [90,56
Bot talc [% khéi lugng]* | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
HDPE [% khéi Tugng]* | 0,00 | 2,00 | 4,00 | 6,00 | 8,00 | 8,00
DSTDP [% khéi lugng]* | 0,22 | 0,22 | 0,22 | 0,22 | 022 | 0,22
MD [% khéi luong]* | 0,05 | 0,05 | 0,05 | 0,05 | 0,05 | 0,05
MFR [2/10 phi] 70 | 66 | 66 | 66 | 66 | 3,5
Mo dun kéo [MPa] 1420 | 1330 | 1320 | 1290 | 1260 | 1330
P bén kéo [MPa] 27,1 | 274 [ 274 | 273 | 27,7 | 248
NIS +23°C [k)/m?] 78 | 89 | 90 | 97 | 12,0 15,1
gl‘gthéa tring do {ng|,\p, 1,17 | 1,55 | 1,33 | 1,31 | 1,37 | 2,00

* phan con lai cho di 100% khéi lwgng 13 cac chét chong oxy héa khac véi DSTDP,
ching han nhu Irganox 1010.

B0t talc 12 magie silic oxit hydroxit s& CAS 14807-96-6

HDPE 14 san phdm thuong mai MB7541 clia Borealis AG c6 ty trong 954 kg/m’
va tbc do dong néng chay MFR, (190°C) biang 4 g/10 phut.

DSTDP la (di-stearyl-thio-di-propionat) (s6 CAS 693-36-7).

MD 1a chit khir hoat tinh kim loai “N,N’-bis-(3(3’,5’-di-tert.butyl-4’-hydroxy-
phenyl)propionyl)hydrazin” (CAS 32687-78-8).
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YEU CAUBAO HO

San phim dtic phun ép (IMA) chtra it nhit 90% khéi lwong, tinh theo tdng khbi
lwong clia san phdm dtc phun ép (IMA) nay, 12 hdn hop polypropylen (PC), trong
d6 hdn hop polypropylen (PC) ndy bao gdm:

(@) it nhit 88,25% khéi lugng, tinh theo tdng khéi lwong cua hdn hop
polypropylen (PC) nay, 1a copolyme propylen di pha (RAHECO);

(b)  tir 0,005% t6i 0,350% khdi lugng, tinh theo tong khdi lwong ctia hdn hop
polypropylen (PC) nay, 1a chét khir hoat tinh kim loai (MD) hitu co;

(c)  tir 0,005% t&i 0,400% khdi lugng, tinh theo tdng khéi lwong cia hdn hop
polypropylen (PC) ndy, 14 chit chdng oxy héa chira Ivu huynh (SAO);

(d) tir 0% t&i 3,0% khdi luong, tinh theo tdng khéi lwong ciia hdn hop
polypropylen (PC) nay, 1a chit don vo co (F); va

() tir 0% t&i 8,0% khdi lwong, tinh theo téng khdi lugng cia hdn hop
| polypropylen (PC) nay, 1a polyetylen ty trong cao (HDPE);

trong d6:
copolyme propylen di pha (RAHECO) néu trén:
(1) ¢6 ham luong comonome nim trong khoang tir 5,0% t6i 15,0% mol,

(ii)  c6 phan doan chét tan trong xylen ngudi (XCS) ndm trong khoang tir 9,0%
t6i 18% khéi luong,

(iii) chtra copolyme propylen (M) c6 ham lugng comonome nim trong khoang
tr 0,4% t6i 2,0% mol, va

(iv)  chtra copolyme propylen dan hdi (R).

San phim dic phun ép (IMA) theo diém 1, trong d6 san phim dtc phun ép (IMA)
nay va/hozc hdn hop polypropylen (PC) ciia né:

(a)  khong chira polyetylen ty trong cao (HDPE);

hodc
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(b) 6 chira polyetylen ty trong cao (HDPE), trong d6 t6t hon néu hén hop
polypropylen (PC) nay chira tir nhidu hon 0% t6i 8% khéi lugng, tinh theo
tbng khéi lwong ctia hdn hop polypropylen (PC), 14 polyetylen ty trong cao
(HDPE).

San phdm dtc phun ép (IMA) theo diém 1 hogc 2, trong d6 san phdm dic phun ép
(IMA) ndy va/hoic hdn hgp polypropylen (PC) ciia né:

(a)  khong chira chit don vé co (F);

hoac

(b)  c6 chira chdt don vo co (F), trong d6 tbt hon néu hén hop polypropylen
(PC) ndy chira tir nhi€u hon 0% t6i 2% khéi luong, tinh theo téng khdi
lugng ctia hdn hop polypropylen (PC), 1a chit don vo co (F) nay.

San pham duc phun ép (IMA) theo diém bt ky trong s cac diém néu trén, trong

d6 comonome cua copolyme propylen (M) dugc chon tir etylen, a-olefin ¢6 tir 4

t6i 12 nguyén tir cacbon, va hdn hop cia chiing, t6t hon néu comonome cia

copolyme propylen (M) 1a etylen.

San phim dic phun ép (IMA) theo diém bét ky trong s cac diém néu trén, trong

do:

(@)  copolyme propylen dan hdi (R) c6 ham lugng comonome nim trong
khoang tir 45% t61 65% mol;

va/hoic

(b) comonome ciia copolyme propylen dan hdi (R) dugc chon tir etylen, a-

olefin c6 tir 4 t&i 12 nguyén tir cacbon, va hdn hop ciia chiing, t&t hon néu

comonome ciia copolyme propylen dan hdi (R) 12 etylen.

San pham dic phun ép (IMA) theo diém bét ky trong sb cac diém néu trén, trong
do6 copolyme propylen di pha (RAHECO) c6:
(a)  phéan doan vo dinh hinh ndm trong khoang tir 8,0% t6i 15% khéi luong;

va/hoic
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(b)  tdc dd dong néng chay MFR, (230°C) nim trong khoang tir 3,0 t6i 12 g/10
phut.

San phdm dic phun ép (IMA) theo diém bét ky trong sé céc diém néu trén, trong

d6 phan doan v dinh hinh (AM) cuia copolyme propylen di pha (RAHECO) c6:
(@  ham luong comonome nim trong khoang tir 35% t6i 55% mol;

va/hoac

(b)  dd nhét ndi tai (IV) ndm trong khoang tir 2,0 toi 2,8 dI/ g.

San phdm dic phun ép (IMA) theo diém bét ky trong sb céc diém néu trén, trong
d6 polyetylen ty trong cao (HDPE) c6 ty trong nim trong khoang tir 0,940 t6i
0,970 g/em’.

San phdm dic phun ép (IMA) theo diém bét ky trong sé céc diém néu trén, trong
d6 chét don vo co (F) 12 bot talc.

San phim dac phun ép (IMA) theo diém bat ky trong s6 cac didm néu trén, trong
d6 chit khir hoat tinh kim loai (MD) hitu co 13 dan xudt cia phenol, chéng han
nhu N,N’-bis-(3(3’,5’-di-tert.butyl-4’-hydroxyphenyl)propionyl)hydrazin.

San phdm dtc phun ép (IMA) theo diém bét ky trong s6 cac diém néu trén, trong
d6 chét chéng oxy héa chira Iuvu huynh (SAO) 1a di-stearyl-thio-di-propionat
(H;3,C30C(O)CH,CH,SCH,CH,C(0)OC1gH37).

San phdm duc phun ép (IMA) theo diém bét ky trong sb cac diém néu trén, trong
d6 san phdm duc phun ép (IMA) nay va/hoic hdn hop polypropylen (PC) cua
n6co toc d6 dong néng chay MFR, (230°C) nim trong khoang tir 4,0 t6i 10 g/10
phut.

San phdm duc phun ép (IMA) theo diém bét ky trong sb cac diém néu trén, trong

d6 san phim duc phun ép (IMA) nay 12 v6 4c quy.

-50-





