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Linh vie ky thuit dwoc dé cap

Sang ché @ cap dén quy trinh san xuit mang khéng dinh huéng cé dic tinh can
oxy dugc cdi thién; va mang khong dinh hudéng dugc san xuit bing quy trinh. Mang
khong dinh huéng theo sang ché chira hdn hop polyolefin chira homopolyme hoic
copolyme propylen, nhua hydrocacbon va tuy y chit tao mam. Quy trinh nay bao gdm
budc 1am ngudi mang dugce ép dun & nhiét do 1am ngudi nhét dinh cao hon nhiét do lam
ngudi clia mang c6 cing thanh phan véi ham luong ctia twong duong nhau nhung khéng
chtra nhyra hydrocacbon. Sang ché ciing d& cap dén hdn hop polyolefin thich hop dé san

xuit mang khong dinh huéng c6 dic tinh can oxy dugc cai thién.

Tinh trang k§ thuit ciia sing ché

D3 biét trong linh virc ndy mang trén co sé hdn hop polyolefin dugc st dung rong
rdi cho mét sb tmg dung. Mét trong cac tmg dung nay 1a bao bi thuc phdm. Mot trong
nhitng nhiém vu chinh lién quan dén van d& nay 1a tao ra dugc mang c6 du dic tinh can
oxy. Nhimg gi 12 du trong vin dé nay phu thudc vio loai thuc phim dugc dong goi; vao
thdi gian bao quan mong mudn vao cac diéu kién méi truong nhu nhiét do va ap suit
riéng phﬁn oxy. DPéc biét, dbi véi thuc phém nhay cam, luén can cai thién dic tinh can

OXy.

Ngoai ra, mang ding cho bao bi thuc phdm phai trong sudt, hoic tbng quat hon, s&
¢6 céc dic tinh quang hoc tét dé mang lai vé bé ngoai hép din. Diéu nay bao gém khéi

mu thip, d6 trong sudt cao va do bong cao theo cach dong nhét.

Hon nita, c4c dic tinh co hoc phai du d cho phép xtr ly dé& dang mang va dong
thoi dé tranh thiét hai khong chi ¥ cho mang. Cudi clng, viéc xir Iy mang dé& dang nén
kha thi cho cac tmg dung cong nghiép.

Trong trudng hop mang trong sudt, néu chiéu diy ctia mang giam, thi cac dic tinh
quang hoc s& dugc céi thién, tirc 12 d§ duc nhoé hon va dd trong sudt cao hon, tuy nhién,

dac tinh co hoc va dac tinh can oxy thuong gidm.
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Thong thudng, mang trong sudt dé déng goi thuc pham c6 dic tinh can oxy tot 1a
mang polypropylen dinh huéng hai chiéu (hodc tham chi tét hon néu - mang polyamit

dinh huéng hai chiéu va mang polyetylenterephtalat dinh huéng hai chiéu.

Cho dén nay, khéng c6 giai phap nao dua trén mang khong dinh huéng trén co s&
polypropylen nhur mang duc c6 thé tién gan dén cac mang d6. Cac phuong phap dién hinh
dé cai thién dac tinh can oxy d3 dugc xem xét nhung khong thé dua ra duge mét giai
phap tuong duong. Viée bd sung chit tao mim chi c6 tac dung han ché do viéc t6i va do
mo bi ting 1én. Chat khir oxy chi str dung han ché vi hoi 4m c4n phai c6 trong bao bi dé
¢6 hidu qua. Cac hat c6 kich thuéc nano rat khé phén tan & quy mo cong nghiép va c6
vAn d8 lién quan dén viée tiép xtic v6i thuc pham. Viéc phéi trén véi cac polyme can
ciing khong c6 két qua hira hen vi cac polyme nay thudng phan cuc va do d6 khé phan
tan trong polypropylen, ngay ca khi st dung chét ngiu hop. Diu nay chuyén thanh céc
thudc tinh quang hoc khoéng chép nhén duge, néu mudn dd trong sudt. Cudi ciing, viée bd
sung chit don ¢6 hinh dang cu thé c¢6 thé 1am chdm qua trinh truyén oxy qua mang do
didu ché bé mit riéng cao. Tuy nhién, viéc phan tin cac chit dén nay gip khé khin vi
viée bd sung no6i chung phai dién ra & phan cudi cia truc vit ctia may ép dun dé duy tri

hinh dang cu thé. Hon nita, tinh chit quang hoc thudng bi suy giam.
Ban chit k§ thuit ciia sang ché

Theo muc dich chinh, sang ché @& cip dén quy trinh san xuit mang khéng dinh
hudng trén co s& polypropylen cé dic tinh can oxy dugc cai thién.

Dé dat dugc muc dich néu trén, sang ché d& cap dén quy trinh sin xudt mang
khong dinh huéng, nhu mang duc, duge mb ta chi tiét dudi day.

Do d6, theo khia canh thir nhét, sang ché d& cip dén quy trinh san xudt mang
khong dinh huéng, trong d6 mang nay chira hdn hop polyolefin chira thanh phan (A) va
thanh phén (B):

- (A) homopolyme hoac copolyme propylen c6 tbc d6 dong néng chay nim trong

khoang tir 0,5 dén 80g/10 phiit dwoc do theo phuong phap ISO 1133; va

- (B) nguyén li€u nhya hydrocacbon chita nhya hydrocacbon, trong d6 nhua
hydrocacbon ¢6 nhiét @ héa mém bing 200°C hoic nhd hon (ASTM-E28), tét hon néu
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180°C hoic nhd hon, tdt hon nita néu 170°C hoic nhé hon,
trong d6 quy trinh nay bao gdém céc budc
. (a) diéu ché céc thanh phin d& san xudt mang chira thanh phan (A) va thanh phin
B);
(b) phdi tron cic thanh phén truée hodc trong qua trinh tron néng chay trong thiét

bi ép dun dé san xuit mang;
(¢c) ép diin mang bing thiét bi ép dun;
(d) 1am ngudi mang thu dugc; va
(e) thu nhan mang thu dugec.

T6t hon néu nhiét d6 héa mém cua nhua hydrocacbon trong nguyén li€u nhya

hydrocacbon bang 70°C hoic cao hon.

Theo khia canh thi hai, sang ché d& cip dén quy trinh san xuét mang khong dinh
huéng, trong d6 mang nay chira hdn hop polyolefin chita thanh phén (A) va thanh phin
B):

- (A) homopolyme hoic copolyme propylen c6 téc d6 dong nong chay nim trong

khoang tir 0,5 dén 80g/10 phut duge do theo phuong phap ISO 1133; va

- (B) nguyén liéu nhya hydrocacbon chita nhua hydrocacbon, trong d6 nhua
hydrocacbon c¢6 khéi luong phan tir trung binh khéi nim trong khoang tir 500 dén
5000g/mol, t6t hon néu ndm trong khoang tir 700 dén 3000g/mol,

trong d6 quy trinh nay bao gdm cac budc

(a) diéu ché cac thanh phin dé san xuit mang chira thanh phan (A) va thanh phan
B);

(b) phdi trén céc thanh phan truéc hodc trong qud trinh trdn néng chay trong thiét
bi ép dun dé san xuét mang;

(¢) ép diin mang bang thiét bj ép dun;

(d) 1am ngudi mang thu dugc; va

() thu nhan mang thu duogc.
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Theo khia canh thtr ba, sang ché d& cdp dén quy trinh san xuit mang khéng dinh
huéng, trong d6 mang nay chira hdn hop polyolefin chita thanh phén (A) va thanh phin
(B):

- (A) homopolyme hodc copolyme propylen c6 tbc do dong néng chay nim trong

khoéng tir 0,5 dén 80g/10 phiit dugc do theo phuong phéap ISO 1133; va

- (B) nguyén liéu nhya hydrocacbon chita nhua hydrocacbon, trong d6 nhya
hydrocacbon ¢6 d6 nhét néng chay nim trong khoang tir 80 dén 400 mPa.s & nhiét do
200°C, tét hon néu ndm trong khoang tir 100 dén 400 mPa.s & nhiét do 200°C, t6t hon
nita néu nim trong khoang tir 150 dén 400 mPa.s & nhiét d§ 200°C,

trong d6 quy trinh nay bao gbm céc budc:

(a) didu ché c4c thanh phin d& san xuit mang chira thanh phin (A) va thanh phan
B);

(b) phéi tron céc thanh phan trude hodc trong qua trinh tron néng chay trong thiét
bi ép dun dé san xuit mang;

(c) ép dun mang bang thiét bi ép din;

(d) 1am ngudi mang thu duge; va

(e) thu nhan mang thu dugc.

Tét hon néu nhya hydrocacbon chira trong nguyén liéu nhya hydrocacbon (B) theo
khia canh thir nhit hodc khia cach thit ba c¢6 khdi luong phan tir trung binh khéi nim
trong khoang tir 500 dén 5000g/mol, t6t hon néu nim trong khoang tir 700 dén
3000g/mol.

Tét hon néu nhya hydrocacbon chira trong nguyén liéu nhya hydrocacbon (B) theo
khia canh tht nhat hodc khia canh thir hai c6 d6 nhét néng chay nam trong khoang tir 80
dén 400 mPa.s & nhiét do 200°C, t6t hon nita néu nim trong khoang tir 100 dén 400
mPa.s & nhiét 46 200°C, con tdt hon nita néu nim trong khoang tir 150 dén 400 mPa.s &
nhiét d¢ 200°C.

Tét hon néu nhya hydrocacbon chira trong nguyén liéu nhya hydrocacbon (B) theo

khia canh thit nhét hodc khia canh th ba ¢6 nhiét 4o héa mém bing 200°C hozc nhé hon,

4/33
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tdt hon nita néu 180°C hozic nho hon, con t6t hon nita néu 170°C hodc nhé hon. Nhiét do

héa mém sé& thudong bang 70°C hoic cao hon.

Tt hon néu nhya hydrocacbon chira trong nguyén liéu nhira hydrocacbon (B) theo
khia canh thir nhit c6 khéi lvgng phan tir trung binh khéi ndm trong khoang tir 500 dén
5000g/mol, t&t hon néu nim trong khoang tir 700 dn 3000g/mol; va c¢6 d nhét néng
chay ndm trong khoang tir 80 dén 400 mPa.s & nhiét d6 200°C, t6t hon nita néu nim
trong khoang tir 100 dén 400 mPa.s & nhiét d6 200°C, con tdt hon nita néu ndm trong
khoang tir 150 d&én 400 mPa.s & nhiét ¢ 200°C.

MO ta chi tiét sang ché
Céc phuong 4n uu tién va thuit ngit c¢é y nghia dbi voi khia canh bt ky trong sb
céc khia canh th nhét, thi hai va tht ba ctia quy trinh san xuit mang khéng dinh huéng

theo sang ché duoc mb ta chi tiét dusi day.

Thuat ngit “hdn hop polyolefin” duoc sit dung trong ban mo ta dé chi “hdn hop

polyme”.

Thuét nglt “homopolyme hodc copolyme propylen (A)” va “nguyén liéu nhua
hydrocacbon (B)” tuong tng dugc st dung trong ban mo ta dé chi thanh phan (A) va
thanh phan (B).

Trong budc ép dun (c), cong doan ép din mang, cong doan trdn néng chay hén
hop polyme dugc ép dun qua khuén cé kich c& mong mudn d san xudt mang thanh

phém, 13 d3 biét trong linh vuc nay.

Ngay sau khi ra khoi khuén ¢ budce ép dun (c), mang dd duoc tao khudn duge xir

ly bang budc lam ngudi (d) dé giam nhiét d6 va héa rin mang.

Tt hon néu, budce 1am ngudi clia quy trinh theo sang ché bao gdm budc 1am ngudi
mang dugc ép dun & nhiét do 1am ngudi nhét dinh, trong d6 nhiét dd 1am ngudi ndy cao
hon nhiét d6 1am ngudi ctia mang c6 cing thanh phan véi ham luong cia tuong duong

nhau nhung khong chirnguyén li¢u nhya hydrocacbon (B).

Nhu duge mé ta chi tiét hon thong qua cac vi du dudi day, t6 hop ctia thanh phan

(A) va thanh phin (B) theo sang ché c¢6 thé tao ra dugc sy cai thién déng ké dic tinh can

oxy cua mang khong dinh hudng so v6i mang khong dinh huéng khong bao gb6m thanh
5
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phdn (B). Pic tinh cin oxy cai thién ndy quan sit duge trong viéc gidm déng ké tbc do
truyén oxy (OTR) ciia mang khoéng dinh huéng. Tét hon néu, OTR dugc giam it nhét

30% va c6 thé duge giam 1én dén khoang 50%.

T6t hon néu, d6 gion cia mang khong dinh huéng cﬁng dugce ting cudng va tham
chi ¢6 thé tang gip d6i. P9 gion cai thién nay duoc chi ra bang d bén kéo cing twong
tng. Do d6, sang ché dé cap dén cac dic tinh cho mang khéng dinh huréng nhu mang duc
gan vdi cac dic tinh ctia mang dinh huéng nhu BOPP.

Budce lam nguoi thuong dugce thuce hién kha nhanh, tire 1a & nhiét do 1am ngudi kha
thap, vi néu khéng thi cic mang thu duge bi mo. Diéu bt ngod theo sang ché 13 c6 thé quy
trinh nay dugc van hanh véi nhiét do 1am ngudi tuong dbi cao hon nhung van thu duoc

cac mang c6 dic tinh quang hoc tdt.

Tt hon néu, td hop cta thanh phan (A) va thanh phan (B) theo sang ché c6 thé tao
ra mang khong dinh huéng c6 dic tinh quang hoc rat tbt, vi du v& mét, nhidu hon hoic tit
ca, t6t nhat néu tat ca, giam d6 mo, ting d) béng va do trong subt. Su c6 mat cia thanh
phén (B) ciing c¢6 thé van hanh quy trinh san xuit mang khong dinh huéng véi nhiét do
lam ngudi cao hon ma khong lam gidm dac tinh quang hoc, vi du, dé san xuét mang dic
c6 nhiét d6 cudn lanh tuong dbi cao. Tét hon néu, do tuy chon nhiét d6 1am ngudi cao
hon, sy ¢6 mit cua thanh phin (B) cho phép bd sung chét tao mam va nho d6 cai thién
tiép dic tinh can oxy ciia mang khong dinh huéng, tic 1a lam giam tiép téc do truyén
oxy, thong qua cac chit tao mam anh hudng dén do két tinh. Cubi cling, sy c6 mit cia
thanh phin (B) tét hon néu 1am giam 4p suit néng chay trong quy trinh tao mang gop
phin vao quy trinh tao mang kha thi vé mit céng nghiép vé kha ning xur 1y, nghia 13 Iya

chon dé dat duoc san lugng cao hon, néu muon.

Do d6, hdn hop polyolefin goai ra c¢6 thé bao gdm chit tao madm (C), trong ban md

ta nay con duge goi 1a thanh phan (C).
Mang khong dinh hudng ciing thudong duge goi 1a mang khong c¢6 dinh hudéng.

Mot khac biét gitta khoéng dinh hudéng va mang dinh hudéng (vi du, xem
Polypropylene Handbook, Nello Pasquini, 2nd edition, Hanser). Mang dinh huéng
thuong 13 mang dinh huéng mdt chidu hoic hai chiéu, trong khi d6 mang khong c¢6 dinh
hudéng 1a mang cén, thdi hodic 6ng. Do d6, mang khong cé dinh huéng dugc kéo theo muc
dich (c6 chu dich) & trang thai rin hodc trang thai gin nhu rin theo huéng may va/hoic

6
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hudéng ngang nhu duge thuc hién boi mang dinh hudéng, tic 1a mang khong cé dinh
huéng trong ban mo ta ngdy cé nghia 12 mang khoéng duge dy dinh cé dinh hudéng. Do
d6, mang khong c6 dinh huéng khong phai 1a mang dinh huréng mot chiéu hodc hai chiéu
nhu d3 biét ddi v6i ngudi c6 hiéu biét trong linh vire nay.

Mang khéng dinh huéng bao gdm mang dtic, mang t6i dang bng; va mang thdi.

Mang dac dugc dic biét uu tién.

Theo phuong an dugc uu tién cu thé theo sang ché, mang khong dinh hudng 1a
mang duc va buéce (d) 1a budce 1am ngudi mang duge ép dun duge thuc hién bang truc lin
t6i ¢6 nhiét do nim trong khoang tir 20°C dén 90°C, t6t hon nita néu nim trong khoang
tir 20°C dén 80°C, con tdt hon nita néu nim trong khoang tir 20°C dén 70°C, con tét hon

nita néu ndm trong khoang tir 20°C dén 60°C.

Theo mot sb phuong an thyc hién, nhiét d¢ truc lan toi cé thé nim trong khoang tir
40°C dén 90°C, t6t hon nita néu nim trong khoang tir 40°C dén 80°C, con tét hon nita
néu nim trong khoang tir 40°C dén 70°C, con t6t hon nita néu nim trong khoéng tir 40°C
dén 60°C.

Theo mot sb phuong an thuc hién, nhiét do truc 1an t6i cé_thé 12 nim trong khoang
tir 50°C dén 90°C, tt hon nita néu nim trong khoang tir 50°C dén 80°C, con t6t hon nita
néu ndm trong khoang tir 50°C dén 70°C, con tét hon nita néu nam trong khoang tir 50°C

dén 60°C.
Quy trinh tao mang diic 14 da biét trong linh vuc nay.

Theo phuong an uu ti€n, mang khong dinh huéng mang thdi va bude (d) 1a bude
1am ngudi mang dugc ép din dugc thuc hién bing khong khi.

Theo phuong an wu tién, mang khong dinh huéng 1a mang toi dang éng va budc
(d) 12 bude 1am ngudi mang duge ép din duoc thuce hién bang nudec.

Quy trinh san xuit mang thbi bang khong khi 1dm ngudi va quy trinh san Xuét
mang t6i dang dng bang nudc 1am ngudi 1a da biét trong linh vire nay.

Tét hon néu mang khéng dinh huéng theo sang ché dugc chon tir nhém bao gdm
mang diic, mang t6i dang 6ng; va mang théi, bao gdm, tt hon nita néu chira it nhit 80%
khdi lwong, con t6t hon nita néu it nhit 95% khdi lugng, nhu cu thanh tir, hdn hop

polyolefin chira thanh phin (A) va thanh phin (B) dugc xé4c dinh chi tiét hon dudi day.

7
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Quy trinh theo sang ché ciing dugc sir dung dé san xuit mang mét 16p va mang
nhiéu 16p.

Chiéu day ciia mang khéng quan trong nhung s& thuong nim trong khoang tir
20pm dén 200pm.

Trong trurdng hop mang mdt 16p duogc tao ra, mang mot 16p nay chira it nhat 80%
khéi lwong, tdt hon néu it nhit 95% khéi luvgng, tét hon néu mang mot 16p nay cu thanh

tir hdn hop polyolefin chira thanh phin (A) va thanh phan (B).

Trong trudong hop mang mot 16p dugce tao ra, t6t hon néu mang mot 16p nay chtra
nguyén liéu nhua hydrocacbon (B) & ham luong nim trong khoang tir 1% dén 40% khéi
lwong, tét hon nira bang nim trong khoang tir 2% dén 40% khéi lugng; va con tdt hon
nita néu nim trong khoang tir 5% dén 30% khdi luong, nam trong khoang tir 7% dén 30%
khéi lwong, hodc nim trong khoang tir 10% dén 30% khdi lwong, tinh trén 100% khdi

lugng cia mang mot 16p.

Tét hon néu chidu day cia mang mot 16p theo sang ché nim trong khoang tir

20pm dén 200pm, tét hon nita néu nim trong khoang tir 20pm dén 100pm.

Trong trudng hop mang nhidu 16p dugce tao ra, mang nhiéu 16p nay chira it nhét
mdt 16p chira hdn hop polyolefin chira thanh phan (A) va thanh phan (B). Cac 16p cla
mang nhidu 16p chtra hdn hop polyolefin c6 thé 1a 16p bét ky, vi du, 16p 15i hodc 16p bén
ngoai. Chidu day cia 16p ctia mang nhiéu 16p, 16p twong tng chita hén hgp polyolefin
chira thanh phan (A) va thanh phan (B), c6 thé thay dbi nim trong khoang tir 1pm dén
200pm, t6t hon néu nim trong khoang tir 1um dén 190pum, phu thudc vao chirc ning cta
16p, tirc 1a liéu chirc nang cia 16p, vi du, 1a 16p bén ngoai (16p boc) hodc 1a 16p 16i; va
duoc chon theo d6, 1a da biét dbi véi nguodi co hiéu biét trong linh vuc nay. Vi duy, 16p
bén ngoai ¢6 thé c¢6 chiu day nim trong khoang tir 2pm dén 3pm; va chiéu day caa 16p
15i ¢6 thé nim trong khoang tir 20pm dén 200pum, vi du ndm trong khoang tir 20pum dén
100pm.

ft nh4t mot 16p cia mang nhidu 16p chira it nhit 80% khéi lugng, tot hon néu it
nhit 95% khéi lwong, tot hon néu ciu thanh tir hdn hop polyme chira thanh phan (A) va
thanh phan (B).

Hbn hop polyolefin theo sang ché dugc chi tiét hon trong phin mé ta dudi day.
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Nhu néu trén, hdn hop polyolefin chita thanh phan (A), tirc 1a homopolyme hoic
copolyme propylen (A), thanh phan (B), tirc 1a nguyén liéu nhya hydrocacbon (B); va tuy
v chat tao mam (C). Ngoai ra, hdn hop polyolefin c6 thé chita cac polyme (D) bd sung
khac vé6i thanh phan (A), tirc 1a homopolyme hodc copolyme propylen (A); va khéac véi
nguyén li¢u nhyua hydrocacbon (B).

Thanh phan (A): Homopolyme hozc copolyme propylen (A)

Tét hon néu tbc d6 dong néng chay ciia thanh phan (A), tic 13 tdc do dong néng
chay cta homopolyme hozic copolyme propylen (A) nim trong khoang tir 0,5 dén 20g/10
phut, t5t hon nita néu nam trong khoang tir 1 dén 20g/10 phit.

Trong trudng hop thanh phin (A) 13 copolyme propylen, mdt hozc nhiéu, vi du,
hai, ba, hodc nhidu comonome c6 thé c6 mit. Vi vdy, thudt ngit “copolyme” duoc sir
dung trong ban mé ta ndy dé chi terpolyme va ci copolyme trén co s& nhiéu hon ba

monome dé& polyme hoéa khac.

Tét hon néu comonome ctia thanh phin copolyme propylen (A) dugc chon tir
etylen, C4-Cg-a-olefin va hdn hgp chira ching, &t hon néu tir etylen, buten, hexen

va/hoac octen.

Tét hon néu ham luong clia comonome trong thanh phan copolyme propylen (A)
nho hon 7,5% mol trén co s& copolyme propylen. Ham lugng ciia comonome s€ thudng it

nhit bang 0,5% mol trén co s& copolyme propylen.
Tt nhét néu, thanh phéan (A) 1a homopolyme propylen.

Thuét ngit “homopolyme” duoc sir dung trong ban mé ta dé chi polypropylen chira
v& co ban, tirc it nhét bing 99,5% khéi lugng, tot hon nira néu it nhét 99,8% khéi luong,
don vi propylen. Theo mdt phuong 4n thuc hién dugc wu tién, chi ¢c6 don vi propylen
trong homopolyme propylen c6 thé do duge. Ham luong ciia comonome ¢ thé dugc xac

dinh bang quang phd *C NMR.

Lién quan dén vin @& nay, dic biét duoc wu tién 13 thanh phin homopolyme
propylen (A) c6 d6 ding ciu bo nim (mmmm) bang 98,0% mol hodc cao hon. Mt cich
doc 1ap hodc ngoai ra, dic biét dugce uu tién 14 homopolyme propylen cé nhiét d0 néng
chay (T,,) it nhat bang 150,0°C. M6t cach ddc 1ap hodc ngoai ra, dic biét dugc wu tién 13
homopolyme propylen ¢6 ham luong ciia chit hoa tan lanh xylen (XCS) 1a bing hodc nhod
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hon 1,5% khéi lugng. Theo phuong 4n duoc uu tién dic biét homopolyme propylen cé

tAt ca ba dic tinh duoc uu tién dic biét trén day.

Tét hon nita néu, thanh phin homopolyme propylen (A) c6 do déng cdu bd nam
(mmmm) tham chi cao hon, tic 13 1a béng hodc cao hon 98,5% mol, t&t hon nira néu 1a
béng hodc cao hon 99,0% mol. P ding cAu bd nim (mmmm) s& nhit thiét phai bang

hoac nho hon 100,0% mol va s& thudong la béng hodc nhé hon 99,8% mol.

Tt hon nira néu, thanh phan (A), t6t hon néu homopolyme propylen, c¢6 nhiét do
néng chay it nhit bang 153,0°C, t&t hon nita néu it nhit bang 163,0°C. Gi6i han trén cla
nhiét d6 néng chay thuong bang 175°C hoidc nhé hon.

Tét hon nita néu, thanh phan (A), t6t hon néu homopolyme propylen, c6 mbdun
ubn it nhit bing 1.400 MPa, tbt hon nita néu it nhat 2000 MPa. Mddun udn thudng 14
bang hodc nhd hon 4000 MPa, tét hon néu ndm trong khoang tir 2000 dén 3000 MPa.

Tt hon nita néu, thanh phén (A), tét hon néu homopolyme propylen, ¢6 nhiét do
héa mém Vicat it nhat b%mg 140°C, tot hon nita néu it nhat 145°C, con tdt hon nira néu it

nhat 150°C. Nhiét d6 héa mém Vicat thudng 12 bang hodc nhé hon 170°C.

Luong thanh phén (A), tirc 1a cia homopolyme hodc copolyme propylen, t6t hon
néu 60-99% khéi lugng, tét hon nira néu 60-98% khéi Iugng; va con tdt hon nira néu 70-
95% khoi lugng, 70-93% khdi lrong, hodc 70-90% khdi lugng, tinh trén téng khdi luong
ctia hdn hop polyolefin (100% khéi luong).

Thanh phén (A), tirc 14 homopolyme hodic copolyme propylen (A), c¢6 thé 13 san
phim sn c6 trén thi trudng hodc c6 thé duoc tao ra, vi du, biang quy trinh polyme héa
thong thudng va cac diéu kién quy trinh bang cach st dung, vi du, hé xuc tac thong
thuong, nhu chét xuc tac Ziegler-Natta hodc chét xtc tac mét vi tri, bao gf‘)m chét xtc tac
metanloxen, t&t hon néu chit xiic tac Ziegler-Natta, c6 nghia da biét ro va da dugc mo ta
r0 trong tai liéu.

Thanh phén (A), tirc 1 homopolyme hoic copolyme propylen (A), theo sang ché
c6 thé duoc didu ché trong quy trinh nhidu bude lién tuc theo cach thong thuong. Tét hon
néu quy trinh ndy bao gdm it nhét hai budc polyme héa. Quy trinh nhiéu budc duge wu
tién 14 quy trinh “pha vong-khi”, nhu dugc phat trién béi Borealis (duge goi 12 cong nghé
BORSTAR®) dugc mo ta, vi du, trong tai li€u sang ché, nhu trong EP 0 887 379,
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W092/12182, W0O2004/000899, W02004/111095, W099/24478, W099/24479 hoic
WO00/68315.

Thanh phan (B): Nguyén liéu nhira hydrocacbon chira nhua hydrocacbon
Thanh phén (B) duoc mé ta chi tiét hon trong phan mé ta dudi day.

Lién quan dén khéi lvgng phan tir trung binh khéi, ¢ nhét néng chay va nhiét d6
héa mé&m 14n luot cia nhua hydrocacbon chira trong thanh phan (B), tirc 14 chira trong

nguyén lidu nhya hydrocacbon, d cip dén cac thong tin da dugc diéu ché trén day.

Thuét ngit “nhya” duge dinh nghia d6i véi thanh phan (B), tic 14 chia trong

nguyén liéu nhira hydrocacbon, c6 nghia da biét trong linh vic nay.

Tét hon néu nhua hydrocacbon chtra trong thanh phan (B), tirc 13 chira trong
nguyén li€u nhyua hydrocacbon, cua hdn hop polyolefin dugc md ta néu trén & dang vo
dinh hinh.

Tét hon néu nhya hydrocacbon chira trong thanh phan (B), tirc 13 chira trong
nguyén li€u nhya hydrocacbon, c6 nhiét 4o chuyén héa thity tinh nim trong khoang tir
0°C dén 100°C, tbt hon nira néu ndm trong khoang tir 40°C dén 90°C.

Nhura hydrocacbon chira trong thanh phan (B), tirc 13 chira trong nguyén liéu nhwa
hydrocacbon, c6 thé thu dugc tir ngu?)n tur nhién, tirc 1a tir tr nhi€n, nhur san phém chung
ct ctia quy trinh phan doan nguyén liéu v6 co hodc san pham chung cit hoic phan chiét

ctia cht hitu co, nhu thuc vat, nguyén liéu, hoic thu dugc bang cach tong hop.

Theo mdt phuong an, nhua hydrocacbon chira trong thanh phr:‘m (B), tirc 1a chira
trong nguyén liéu nhwa hydrocacbon, bao gdm nhuwa béo, nhwa thom, nhwa copolyme
béo/thom, hoic hdn hop chira ching. Nhyua béo bao g@)m nhua béo mach théng, ¢ thé

dugc phan nhanh hodc khong dugc phan nhanh; va nhya vong béo.

Theo mét phuong 4n, nhwa béo chira trong thanh phan (B), tirc 1a chira trong
nguyén li€u nhua hydrocacbon, bao gém nhua trén co s monome Cs va/hodc nhua trén
co s¢ dixyclopentadien monome. Do d6, nhya trén co s¢ monome Cs 13 san phim polyme
hoéa clia monome Cs; va nhya trén co s& monome dixyclopentadien 13 sin phdm polyme
hoa cia dixyclopentadien monome. Tét hon néu, theo phuong 4n nady, nhua trén co s&
monome Cs va/hodc nhua trén co sé monome dixyclopentadien 1 thanh phan chinh (16n

hon 50% khéi luong, tdt hon néu nhiéu hon 60% khdi luong, t6t hon néu nhiéu hon 80%
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khoi lugng, trén co s& nhua trén co s& monome Cs va/hodc nhua trén co s¢ monome

dixyclopentadien ctia thanh phan (B).

Monome C5 c6 thé bao gbém, vi du, monome 1-penten, isopren, xyclopentadien,

hodc 1,3-pentadien, hodic hdn hop bt ky ctia ching.

Theo mot phwong 4n khac theo sang ché, nhua béo chira trong thanh phan (B), ttc
1a chira trong nguyén liéu nhua hydrocacbon, chtra hén hop chira alkan, nhu hdn hop

chura pentan.

Theo mot phuong an khéac, nhya thom chira trong thanh phén (B), tirc 13 chta
trong nguyén liéu nhua hydrocacbon, bao gém nhua trén co s monome Cy, nhu nhua
inden, nhua coumaron, nhyua styren hodc nhua phenol, nhu nhya alkyl-phenol va nhya
terpen-phenol; va hdn hop chira ching. Do dé, nhua trén co s& monome Cy 13 san phim
polyme héa ciia monome C,. Tét hon néu, theo phuong 4n nay, nhwa trén co s& monome
Cy 12 thanh phén chinh (16n hon 50% khéi lugng, t6t hon néu nhiéu hon 60% khéi lrgng,
t6t hon néu nhidu hon 80% khéi lrgng, trén co s& nhya thom chira trong thanh. phéan (B).

Monome Cy c6 thé bao gém, vi dy, monome inden, vinyl-toluen, alpha-

metylstyren hodc beta-metylstyren.

Nhua thom chtra trong thanh phin (B), tirc 1 chwa trong nguyén liéu nhua
hydrocacbon, thudng Ia trén co so nhidu hon mét trong cac don vi monome trén day; va
¢6 thé 13, vi du, nhua coumaron-inden, nhwa coumaron-inden dugc cai bién phenol, nhya

alkyl-phenol hodc nhyua terpen-phenol.

Theo mot phuong an wru ti€n, nhya hydrocacbon chitra trong thanh phén (B), tic 1a
chira trong nguyén liéu nhya hydrocacbon, bao gom, tot hon nita néu nhya hydrocacbon
chira trong thanh phan (B), tirc 13 chira trong nguyén liéu nhua hydrocacbon, c4u thanh tir
polyme c6 ngudn gbc tir qua trinh polyme héa cac don vi terpen, cac don vi sesquiterpen,
cac don vi diterpen va/hodc hdn hop chira chiing. Céc don vi nhu vay c6 thé 13 don vi béo
hodc no, nhu don vi mdt vong hodc hai vong; hodc hdn hop chira chiing. Vi du tiéu biéu
vé phuong 4n nay la nhya polyterpen ¢6 ngudn gdc tir qua trinh polyme héa xic tac
monoterpen pinen (B-pinen) hai vong. Nhya hydrocacbon chira trong thanh phan (B), tirc
la chtra trong nguyén li€u nhyua hydrocacbon, cua phuong an nay cé thé thu duoc tir tu

nhién, nhu thuc vat, hoac duogc tao ra ba"mg phan tng téng hop.

12
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Do d6, theo mdt phuong 4n uu ti€n hon nita theo sang ché, nhua hydrocacbon
chira trong thanh phan (B), tirc 14 chira trong nguyén liéu nhwa hydrocacbon, bao gdbm
nhya théng, nhu cd-16-phan (dang rin ciia nhwa théng). Nhua thong thuong 12 hdn hop
chira cht yéu 1 terpen va din xut ciia ching. Nhur néu trén, nhya thong c6 thé ¢6 ngudn
gbc tir thuc vét hodc ¢6 ngudn gde tdng hop, tirc 13 nhya théng ciia phuong 4n nay c6 thé
thu duoc tir thuc vat hodc duge tao ra bing phan tng téng hop. Theo phuong 4n niy,
nhya hydrocacbon chtra trong thanh phin (B), tic 1a chira trong nguyén liéu nhwa
hydrocacbon, t6t hon néu ciu thanh tir nhwa thong.

Theo mdt phwong 4n khac, nhua hydrocacbon chira trong thanh phan (B), tic 1a
chira trong nguyén liéu nhua hydrocacbon, bao gdm nhwa hydrocacbon duge hydro hoa

mdt phan hodc hoan toan c6 ngudn gbc tir nhya hydrocacbon bét ky trén déy.

Tét hon néu, nhwa hydrocacbon chtra trong thanh phan (B), tirc 14 chta trong
nguyén liéu nhua hydrocacbon, bao gdm, tot hon néu cdu thanh tir, nhya hydrocacbon
duoc hydro héa mot phan hogc hoan toan c¢6 ngudn gde tir nhira hydrocacbon bat ky trén
day.

- Nhua hydrocacbon dugc dac bi€t uu ti€n cua thanh phﬁn (B), tac 1a chua trong
nguyén liéu nhua hydrocacbon, 1a nhya béo trén co sé monome Cs duge hydro hda hoan

toan.

Nhua hydrocacbon dugc dac biét uu tién hon nita cia thanh phén (B), tic 1a chira

trong nguyén li€u nhya hydrocacbon, 1a nhya thom trén co s&@ monome C9.

Nhua hydrocacbon chira trong thanh phan (B), ttrc 1a chira trong nguyén liéu nhwa
hydrocacbon, cd thé 1a dang nhya hydrocacbon nhu vay (1a nhu vay) hodc dudi dang 16

nguyén liéu chinh, trdng d6 nhwra hydrocacbon dugc tron v6i chit mang.

Thanh phan (B), titc 12 nguyén liéu nhwa hydrocacbon, c6 thé tuy ¥ bao gdm cac
hop phan khac nita nhu chit dn dinh nhu dugc diéu ché boi nha didu ché, 14 d biét trong
linh vire nay. Chit mang cta 16 nguyén liéu chinh tity y 12 nguyén liéu nhya hydrocacbon
(B) thuong 1a polyme, vi du, polyoleﬁn, nhu polypropylen, twong hop vé6i thanh phin
(A).

Luong thanh phdn (B), tirc 14 chtra trong nguyén liéu nhua hydrocacbon, tét hon
néu 1-40% khéi luong, tét hon nira bing nim trong khoang tir 2% dén 40% khéi luong;
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va cdn tdt hon nita néu nim trong khoang tir 5% dén 30% khéi lugng, con t6t hon nira
néu nim trong khoang tir 7% dén 30% khéi luong, hodc nam trong khoang tir 10% dén
30% khdi Iugng, tinh trén téng khéi lvong ctia hdn hop polyolefin (100% khdi hrong).

Thuét ngit “nhya hydrocacbon” c¢6 nghia trong trr nhu duge hiéu béi ngudi co
hiéu biét trung binh trong linh vuc nay. Nguyén liéu nhya hydrocacbon (B) thudng 13
nguyén liéu c6 ban trén thi trudng, vi du dudi dang 16 nguyén li€u chinh nhu néu trén.
Can hidu ring trong truomg hop 16 nguyén liéu chinh tily y hodc c4c thanh phin khéc tuy
y ¢6 mat trong nguyén liéu nhya hydrocacbon (B), ham luong cta chét mang va/hodc cac
thanh phan khac duoc tinh toan theo ham luong ciia nguyén liéu nhya hydrocacbon (B)
trén co s& hdn hop polyme (100% khéi lrgng).

Chét tao mam (C)

Nhu néu trén, thanh phan tily ¥ bd sung cua hdn hop polyolefin trong quy trinh

theo sang ché 12 chét tao mam (C).

Chét tao mam (C) theo sang ché 13 hop chit hozc hdn hop duoc bd sung vao dé
1am tang tbc do két tinh bén trong polyme rin va din dén l1am ting do két tinh ctipolyme

rén (thudng tao ra kich c& tinh thé nho hon).

Chét tao mam (C) tiy y ¢6 thé 14 chét tao mam bét ky da biét trong linh vyc nay.
Nhu da biét trong linh vuc ndy, chit tao mam c6 thé 13 chit tao mam alpha va chit tao

mam beta.

Chét tao mam (C) tiy ¥ c¢6 thé dugc bd sung trong budc diéu ché hén hop polyme,
hodc tdt hon néu c6 thé c6 mit trong thanh phin (A) trude khi trén thanh phin (A) va
thanh phan (B) trong budc diéu ché hdn hop polyme. Tt hon néu, chit tao mam (C)
duoc bd sung vao homopolyme hoic copolyme propylen (A), t6t hon néu homopolyme

propylen, trong budc polyme hépolyme (A).

Ham luong cia chit tao mam (C) tiy ¥ c6 thé thay d6i phu thudc vao tac dung tao
mam mong mudn; va c¢6 thé duoc chon béi ngudi 6 hiéu biét trong linh vuc nay. Trong
truomg hop chat tao mam (C) duge b sung riéng vao thanh phén (A) hodc hdn hop chira
thanh phan (A) va thanh phin (B), thi chit tao mam (C) c6 thé duwrge bd sung duéi dang

tinh khiét, dudi dang nguyén lidu c6 ban trén thi truong hodc duéi dang 16 nguyén lidu
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chinh. Trong truomg hop cta nguyén lidu tiy v hodc 16 nguyén liéu chinh, thanh phin

va/hogic chit mang bd sung bét ki duge tinh toan theo ham hrgng ciia chit tao mam (C).

Tt hon néu ham luong ciia chit tao mam (C) tiy v khong 16n hon 10000ppm, t6t
hon nita néu khéng 16n hon 6000ppm, con t6t hon nita néu khong 16n hon 5000ppm tinh
trén téng khéi lugng ciia hdn hop polyolefin (100% khéi lugng), tirc 1 trén co s& toan bd
cac thanh phén dugc tron v6i nhau. Thong thudng, ham lugng cua chét tao mam (C) tuy
y it nhit bang 0,01ppm tinh trén téng khdi luong ciia hdn hop polyolefin (100% khéi

luong), tic 1a trén co s& toan by céac thanh phén dugc tron véi nhau.

Theo mét phuong 4n wu tién, chét tao mdm (C) tiy y ¢6 mit it nhat trong thanh
» phan (A). Theo phuong 4n nay, t6t hon néu chit tao mim (C) duoc bd sung vio
homopolyme hodc copolyme propylen (A), tdt hon nita néu bd sung vao homopolyme
propylen (A), trong budc polyme hépolyme (A). Theo phuong an nay, t5t hon néu ham
lwong cia chét tao mim (C) trong thanh phin (A) khong 16n hon 500ppm, t6t hon nira
néu nim trong khoang tir 0,025 dén 200ppm; va tét nhat néu nam trong khoang tir 0,1
dén 100ppm, trén co sé the combined weight of homopolyme hodc copolyme propylen

(A) va chit tao mam (C).
Theo mot phuong 4n wu tién, chit tao mam (C) thy v 1a chét tao mam alpha.

T6t hon néu chét tao mim alpha (C) tily ¥ duge chon tir nhém bao gdm (i) mudi
monocarboxylat va mubi polycarboxylat; va (ii) dibenzylidensorbitol (vi du 1,3 : 2,4
dibenzylidensorbitol) din xuét dibenzylidensorbitol dugc thé bang C;-Cg alkyl; va (iii)
mudi cia dieste cia axit phosphoric; va (iv) polyme vinylxycloalkan va/hoic polyme

vinylalkan; va (v) hdn hop chtra ching.

Theo phuong 4n duoc wu tién dic biét, chat tao mam alpha (C) ity y 1a chét tao
mam alpha dang polyme, 6t hon nita néu chtra, con tt hon nita néu cdu thanh tir polyme
vinylxycloalkan va/hodc polyme vinylalkan (iv) (tuy y cling dugc goi 1a polyme cia hgp
chit vinyl hodc hop chit vinyl duoc polyme hoéa), con tét hon nita néu polyme

vinylxycloalkan.

Lién quan dén vén dé nay, t5t hon nita néu chit tao mam (C) tiy y bao gbm, tdt
hon nira néu cu thanh tir, polyme vinylxycloalkan va/hoic polyme vinylalkan (iv), trong

d6 vinylalkan c6 cong thirc sau,
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,/f\(Rz
R1
trong d6 R! va R? doc 18p vé6i nhau dugce chon tir C;-C, alkyl hodc R! va R? cung
nhau tao thanh vong no ¢6 5 hoidc 6 canh, nhd d6 vong nay c6 thé duoc thé vi/hoic duoc
tao cau lién két v6i mot hodc nhidu C, alkyl hodc C, alkyl; va tdt hon nira néu hop chét
vinyl dugc chon tir nhém bao gdém vinyl xyclopentan, vinyl xyclohexan, vinyl-2-metyl-

xyclohexan, vinyl norbonan, 3-metyl-1-buten; va hdn hop chira ching.

Tét hon néu chit tao mam alpha (C) tiiy y ¢6 thé duoc chon tir polyme ciia cac hop
chit vinyl c6 cong thirc néu trén nhung trong d6 R' va R? khong ciing nhau tao thanh
vong no ¢é 5 hodc 6 canh, nhung tao thanh vong khong no hodc vong thom c6 5 hodc 6
canh, nh& d6 vong nay cé thé dugc thé va/hodc dugce tao cu lién két véi mot hodc nhiéu
C; alkyl hoic C, alkyl; va tét hon nita néu hop chit vinyl duoc chon tir nhém bao gdm
styren, p-metyl-styren; va hdn hop chira ching.

Hén hop chtra polyme vinylxycloalkan vd/hodc polyme vinylalkan va styren

va/hodic p-metyl-styren bat ky néu trén ciing duge wu tién.

Tt nhit néu chét tao mam alpha (C) tity ¥ bao gom, t6t hon nita néu c4u thanh tir,

polyme vinylxyclohexan.

Tét hon nita néu polyme twong tng ciia hop chat vinyl tity y dugc bd sung vao
homopolyme hodc copolyme propylen (A) trong budc polyme héa ching bang céach sir
dung phuong phidp BNT. Phuong phip BNT dugc md td trong W099/24478,
W099/24479 va WO00/68315. Theo phuong phap nay, hé xtc tac, tbt hon néu hé tién
xuc tac Ziegler-Natta, c6 thé dugc cai bién béng cach polyme hoa hop chit vinyl véi su
¢6 mat cua hé xuc tac, bao gém hé tién xuc tic Ziegler-Natta dic hiéu, chét cho tir bén
ngoai va chét ddng xuc tac. Hop chit vinyl dugc mé ta néu trén. Hop chét vinyl dugc
polyme héa déng vai trod 12 chit tao mam alpha (C). Tt hon néu ty 18 khéi luong ctia hop
chit vinyl va thanh phan chét xuc tic dang rén trong budc cai bién chat xtc téc 1én dén 5

(5:1), t6t hon nita néu 1én dén 3 (3:1), nhu ndm trong khoang tir 0,5 (1:2) dén 2 (2:1).

Theo mét phuong 4n wu tién khac, chét tao mam (C) tuy y la chit tao mam beta
(C). Thuat ngix “chét tao mim beta” duoc st dung trong ban md ta dé chi chét tao mim

bét k¥ thich hop dé& gay két tinh polyme propylen trong buéc cai bién ciu tric tinh thé

16



51990 | 17/33

hinh luc giac hodc hinh luc giac gia. Hon hop chita cic chat tao mam nay c6 thé duoc sir

dung.

Céc loai thich hop ciia chat tao mam beta tity y (C) bao gbm hop chit diamit dang
dan xuit axit dicarboxylic tir Cs-Cg-xycloalkyl monoamin ho#c C4-C;; monoamin thom
va axit dicarboxylic béo Cs-Cg, axit dicarboxylic béo mach vong Cs-Cg hodc axit
dicarboxylic thom C¢-Cl,, vi du hop chét N,N'-di-Cs-Cg-xycloalkyl-2,6-naphtalen

dicarboxamit.

Hop nita, chit tao mim beta tiy ¥ thich hop (C) bao gdm hop chét quinacridon,
hodc hop chit quinacridonquinon. Hop nita, chét tao mam beta tity ¥ thich hop (C) bao
gdm mubi axit ddicarrboxylic cia kim loai thudc nhém Ila trong Béang tudn hoan cac

nguyén t6 hoa hoc, di biét trong linh vire nay:.

Cac chit tao mim nay c6 ban trén thi truong va dugc md td trong “Plastic

Additives Handbook”, 5™ edition, 2001 of Hans Zweifel.

Tt hon néu hdn hop polyme chira chat tao mam (C). Theo phwong 4n nay, t6t hon
néu chét tao mam (C) c6 mit it nhat trong thanh phan (A). Tét hon néu chét tao mam ©
13 chit tao mim alpha (C) nhu néu trén, bao gbm cac phan nhém thich hop va duge wu

tién cia ching, vi du chit tao mdm alpha dang polyme (C).

Tét hon néu thanh phin (A) va thanh phén (B), tt hon néu thanh phin (A), thanh
phan (B) va thanh phin (C), ciing nhau chiém it nhét 80% khéi lwong, t6t hon nira néu it
nhét 85% khéi luong, con tét hon nira néu it nhit 90% khéi lugng, nhu it nhit 95% khéi
luong hodc it nhit 98% khéi luvong ctia hdn hop polyolefin. Ngoai thanh phan (A) va

“thanh phan (B), tdt hon néu thanh phén (A), thanh phan (B) va thanh phan (C), hén hop
polyolefin c6 thé bao gbm; va t5t hon néu bao gdm, chit phu gia thong thuong. Theo mot
phuong 4n cy thé, hdn hop polyolefin ciu thanh tir thanh phén (A) va thanh phéan (B), tét
hon néu thanh phin (A), thanh phan (B) va thanh phan (C); va chit phu gia. Can hiéu
rang “chit phu gia” khong chtra nguyén liéu nhua hydrocacbon (B) hoac chit tao mam
(C), ttrc 12 thanh phan (B) va thanh phan (C) khéng dugc xem 13 “chét phu gia™.

Tét hon néu cac chét phu gia c6 mit trong hén hop polyme va cé thé c6 mat mot
phin hodc toan bd trong thanh phin (A), thinh phin (B), tity y thanh phén (C); va/hoic
duoc bd sung mot phan hodc toan bd vao hdn hgp polyme trong buée didu ché hdn hop
nay. Céc chit phu gia thich hop duoc chon tir nhém bao g0m chét chéng oxy hoa bac mét
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nhu phenol dugc can trd khong gian va chét chéng oxy héa bac hai nhu phosphit, chét n
dinh tia cyc tim nhu amin dugc can trd khong gian, chat khir axit, cacbon den, chit mau,
chét chéng tinh dién nhu glyxerol monostearat, chit gay trugt nhu oleamit, chit déo hoa,

chét chéng xudc, chét phén tan, chét trg xir ly, chét 1am tron; va chét tuong tu.

Céc chét phu gia ndy c6 ban trén thi trudng va dugc mo ta trong tai liéu “Plastic
Additives Handbook”, 6™ edition 2009 of Hans Zweifel (pages 1141 dén 1190) va thuong

dugc st dung & ham lugng cta thong thudong.

Hon nita, chét phu gia c6 thé dugc bd sung dudi dang tinh khiét hoic nguyén liéu
c6 ban trén thi truong, bao gdm 16 nguyén liéu chinh, trong d6 chat phu gia duge két hop
v6i chit mang. Chat mang bat ky ctia 16 nguyén liu chinh tity y dugce tinh toan theo ham
lwong cuia chit phu gia trén co s& luong hdn hop polyme (100% khdi luong).

Chét mang dang polyme tily ¥ chita trong nhua hydrocacbon (B), chit tao mam
(C) tuy ¥ hodc chit phu gia tity ¥, khi cn, 12 chit mang polyme dé dam bao phan b
dbng déu trong thiét bi ép dun trong quy trinh theo sang ché. Chét mang dang polyme tiy
v khong chi giéi han & polyme cu thé. Chit mang dang polyme tiy y c6 thé 1a
homopolyme etylen, copolyme etylen thu dugc tr comonome etylen va comonome a-
olefin nhu C; to Cg a-olefin comonome, homopolyme propylen va/hodc copolyme
propylen thu dugc tir propylen va a-olefin comonome nhu comonome etylen va/hodc

comonome Cq4 to Cg a-olefin.
Polyme (D)

Hbn hop polyme c6 thé bao gém cac polyme bd sung (D) khéc véi homopolyme
hodc copolyme propylen (A) va nguyén li€u nhua hydrocacbon (B). Trong truong hop
nay, ham luong ciia cac polyme bd sung tiy ¥ (D) nhod hon 15% khéi lugng, t6t hon néu
nho hon 10% khéi luong, t6t hon nita néu nhé hon 9% khéi Iugng, tinh trén téng khéi
Iron ctia hdn hop polyolefin. Can hiéu ring chit mang polyme bat ky chira trong nguyén
liéu nhua hydrocacbon (B), chit tao mdm (C) tiy y hodc chéit phu gia tiy y khong bao
gbm cac polyme bd sung tiry ¥ (D) va khdng dugc tinh toin theo ham lugng ctia chiing.

Tét hon néu, hdn hop polyolefin khong chira cac polyme bd sung (D), tirc 14 tbt
hon néu, quy trinh theo sang ché khéng bao gdm buéc phdi tron cic polyme b sung (D)
khac v6i homopolyme hodc copolyme propylen (A) va nhua hydrocacbon cia nguyén
liéu nhya hydrocacbon (B).
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Hén hop polyolefin

Tét hon néu hén hop polyolefin theo sang ché c6 tbc do truyén oxy twong dbi
(dwgc chudn hoa theo chidu day mang bing 1mm) nhé hon 61mL/m*-d (mang c6 chidu
day bing 1mm), tét hon néu nhé hon 60mL/m”-d (mang c6 chidu day bang 1mm), vi du
nim trong khoang tir 20 dén 60mL/m* d (mang c6 chiéu day bing 1mm), dugc do nhu

dugc mo ta trong phﬁn “Vi du thuc hién sang ché”.

Tt hon néu hén hop polyolefin theo sang ché c6 mddun kéo theo huéng may
(MD) it nhét bing 1000 MPa, t6t hon néu it nhét bing 1200 MPa, tét hon néu nam trong
khoang tir 1000 dén 4000 MPa, tét hon néu nim trong khoang tir 1200 dén 3000 MPa,

duge do tir mau mang nhu duroc mo ta trong phan “Vi du thuc hién sang chée”.

Tét hbn néu hén hop polyolefin theo sang ché c6 modun kéo theo huéng ngang
(TD) it nhit bing 1000 MPa, t6t hon néu it nhit bang 1200 MPa, t6t hon néu nim trong
khoang tir 1000 dén 4000 MPa, t6t hon néu nim trong khoang tir 1200 dén 3000 MPa,

duoc do tir mAu mang nhu duoc mé ta trong phin “Vi du thuc hién séng ché”.

Theo mét s6 phuong an, hdn hop polyolefin néu trén khong bao gdm mot, hai, ba

hoic toan bo bén hdn hop sau.

- hdn hop chira polypolyme propylen c6 tbc d6 dong néng chay bang 2,9g/10 pht,
nhya hydrocacbon trén co s dixyclopentadien c6 nhiét do hoa mém bang 140°C & ham

lwong bing 15% khéi luong; va chit tao mam & ham lwong bang 180ppm.

- hdn hop chira homopolyme propylen c6 ty trong bang 0,91g/cm’ va tbe do dong
néng chay biang 2,0g/10 phut, nhua hydrocacbon duge hydro héa hoan toan cé nhiét do
héa mém bing 125°C & ham Iuéng bing 15% khdi luong; va 1,3:2,4-dibenzyliden
sorbitol & ham lwong bang 3000ppm

- hén hop chira copolyme ngiu nhién ciia propylen etylen c6 tbc do dong néng
chay bang 7,2g/10 phut & nhiét d6 230°C va tai trong bang 2,16kg, nhura hydrocacbon &
ham luong bz?lng 0,3% khoi lugng hodc 1,0% khdi luong; va canxi stearat & ham lugng
bang 0,05% khéi lugng

- hdén hgp chira polypropylen & ham luong bing 83,3% khdi luong, nhua
hydrocacbon & ham lrong bang 14,7% khéi lugng, chét tao mdm & ham lugng bing

0,08% khéi Irong; va polyetylen c6 t trong thip & ham hrong bang 1,92% khdi luong.
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Séang ché ciing dé cap dén hdn hop polyolefin nhu néu trén. Thc 13, sang ché ciing
dé cap dén hén hop polyolefin, trong d6 hdn hop polyolefin ndy chira thanh phan (A), tirc
1a homopolyme hodc copolyme propylen (A), thanh phan (B), tirc 12 nguyén liéu nhua
hydrocacbon (B); va tuy y chét tao mam (C). Ngoai ra, hn hop polyolefin ndy cé thé
chira cac polyme (D) bd sung khic véi thanh phan (A), tirc 12 homopolyme hoic
copolyme propylen (A) va khac véi nguyén li¢u nhya hydrocacbon (B). Do d6, sing ché
d& cap dén hdn hop polyolefin chira thanh phin (A) va thanh phn (B) nhu mé ta néu trén
theo ba khia canh ciia quy trinh theo sang ché bao gdm toan bd cac phurong 4n wu tién cia
sang ché. Lién quan dén van dé niy, thuit ngit “hdn hop polyolefin” hoic “hdn hgp
polyme”, nhu dugc st dung néu trén theo ba khia canh cta quy trinh theo sang ché, phai

duoc hiéu 13 “hdn hop polyolefin theo sang ché”.
Mang khong dinh huéng

Séang ché ciing dé cip dén mang khong dinh huéng dugc san xuét bang quy trinh
theo sang ché nhu dugc mé ta néu trén, tirc 1 theo ba khia canh ctia quy trinh theo sang

ché bao gdm toan bd cac phuong 4n wru tién clia sang ché.
Mang khong dinh hudng c6 thé 1a mang mét 16p hoic mangnhiéu 16p.
Tét hon néu mang khong dinh hudng theo sang ché 1a mang trong subt.

Tét hon néu mang khong dinh huéng theo séng ché ¢6 dic tinh quang hoc tuyét
v6i bao gdm d6 duc duoc giam, do bong dugc gia ting va do trong sudt dugc gia ting

(cudng d) 4nh sang truyén qua mang).

Tét hon néu mang khong dinh huéng theo sang ché 1a mang duc, t6t hon néu
mang dic mot 16p, duge san xuit bing quy trinh theo sang ché nhu duoc md ta néu trén,
tirc 1a theo ba khia canh cia quy trinh theo sang ché bao gdbm toan bo cic phuong 4n wu

tién cda sang cheé.
Vi du thwe hién sang ché

Sang ché s& dugc mo ta chi tiet hon thong qua cac vi du sau.

1. Binh nghia/phuong phép do
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Céc thuat ngir va phuong phap do duéi ddy duge 4p dung cho phdn mé ta néu trén

ctia sang ché ciing nhu cac vi du duéi day, trur khi c6 chi dan khac.

Téc d6 dong néng chay duoc do & nhiét d6 230°C va tai trong bing 2,16kg theo
phuong phap ISO 1133.

Do déng cdu bd ndm (mmmm) duge xac dinh bang phd BC NMR nhu duge xac
dinh dudi day.
Phé cong hudng tir hat nhan (NMR) duoc st dung dé dinh luong d6 ddéng déu 1ap

thé (d6 ding cdu) va d6 ddng déu ving ciia polyme.

Phé C{'H} NMR dugc ghi & trang thai dung dich bang cach sir dung thiét bi
quang phd Bruker Advance III 400 NMR tuong tng van hanh & tan sb bang 400,15 MHz
va 100,62 MHz d6i v&i 'H va °C. Toan bb céac phé dugc ghi béng cach st dung dau do
nhiét 46 duoc kéo dai 10mm dugc t8i ru héa >C & nhiét d6 125°C bang cach st dung khi
nito d6i véi toan bd hoi khi.

Déi véi homopolyme polypropylen, hop chit (khoang 200mg) dugc hoa tan trong
1, 2-tetracloetan-d» (TCE-d5). D& dam bao dung dich ddng nhét, sau khi diéu ché miu ban
d4u trong bd gia nhiét, bng NMR duoc tiép tuc gia nhiét trong 16 quay trong it nhit 1 gio.
Khi duge dit vao nam chim, éng nay duoc quay & tin sb bang 10 Hz. Thiét 14p nay duogc
chon chi yéu cho do phan giai cao can thiét & dinh lugng phan bb d6 ding cdu (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). Kich thich xung don tiéu
chuén dugc st dung utilising the NOE va bi-level WALTZ16 decoupling so 6 (Zhou,
Z., Kuemmerle, R., Qiu, X., Redwine, D., Cong, R., Taha, A., Baugh, D. Winniford, B.,
J. Mag. Reson. 1 87 (2007) 225; Busico, V., Carbonniere, P., Cipullo, R., Pellecchia, R.,
Severn, J., Talarico, G., Macromol. Rapid Commun. 2007, 28, 11289). Téng cong 8192
(8k) trang théi chuyén tiép dugc thu nhén trén mdi phd.

Phé C{'H} NMR dugc xi 1y, tich hop va cc dic tinh phd lién quan duge xac
dinh tir c4c tich phan bang cach sir dung cac chuong trinh mdy tinh doc quyeén.

Pbi véi homopolyme polypropylen, toan by cac do dich chuyén héa hoc dugc

chudn ndi theo d6 déng ciu bd nam metyl (mmmm) & ham lugng bang 21,85ppm.
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Phén b6 d6 déng chu duoc dinh lwong bing cach tich hop ving metyl ndm gifta
23,6-19,7ppm hiéu chinh cho vi tri bat ki khong lién quan dén cac chudi 13p thé quan tAm
(Busico, V., Cipullo, R., Prog. Polym. Sci. 26 (2001) 443; Busico, V., Cipullo, R.,
Monaco, G., Vacatello, M., Segre, A.L., Macromoleucles 30 (1997) 6251).

Cu thé, anh huéng cia ving 15i va comonome dén dinh lugng phan bd do ding
cAu dugc hiéu chinh bang cach trir di ving 15i cu thé va comonome tich hop tir cac ving
tich hop cu thé cia cac chudi 1ap thé.

bo drfmg cAu dugc xac dinh & mitc dd bo nam va ghi dudi dang ty 1¢ ph?m tAm cla
cac chudi bo nam ding cAu (mmmm) ddi vé6i toan bod cac chudi bd nam:

[mmmm]% = 100 * (mmmm/tdng ciia toan bd cic chudi bo nim)

Su c6 mét cia viung 16i 2,1 erythro dugc thé hién boi sy c6 mit cta hai vi trf metyl
& ham luong bing 17,7ppm va 17,2ppm va dugc kiém chimg bang cac vi tri dic trung
khéc.

Céc tin hiéu dic trung twong duong véi céc loai ving 18i khac khong duge quan
sat (Resconi, L., Cavallo, L., Fait, A., Piemontesi, F., Chem. Rev. 2000, 100, 1253).

Ham lugng cua vung 16i 2,1 erythro dugc dinh lugng béng cach st dung tri sb tich

phéan trung binh cua hai vi tri metyl dic trung & ham lugng bang 17,7ppm va 17,2ppm:
P21e = ( Ie6 + Ie8 )/2

Ham lugng cta 1,2 propen bic mt duge chén vao duge dinh lugng trén co s&
vung metyl va cac vi tri khong lién quan dén 1,2 propen bac mot dugce chén vao dugc bao
gbm trong viing ndy va c4c vi tri chén vao bac mot duge loai trir khoi ving nay dugc hiéu
chinh:

P12= Icps + Pi2e

Téng ham luong ciia propen duge dinh luong 13 tbng ham luong ciia propen béc
mot durgc chén vao va toan vo cac ving 18i ¢6 mit khac:

Piotat = P12 + Pa1e

Ty 1€ ph?in tram mol ctia ving 15i 2,1 erythro duge dinh lugng dbi vé6i toan bod cac
propen:

[21e]% mol = 100*( P1¢/Pténg)
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Phé cong hudng tir hat nhan (NMR) duoc sir dung @ dinh lwong ham lugng ctia

comonome cua polyme.

Phd °C {'"H} NMR dugc ghi & trang thai dung dich bang cich sir dung thiét bi
quang phd Bruker Advance ITI 400 NMR tuong tmg van hanh & tan sb bang 400,15 MHz
va 100,62 MHz d6i v6i 'H va °C. Toan bd cac phd dugc ghi bang cach sir dung dau do
nhiét d6 duoc kéo dai 10mm duoc tdi wu hoa >C & nhiét 6 125°C bang cach st dung khi
nito d6i voi toan bd hoi khi. Hop chéit (khoang 200mg) dugc hoa tan trong 1,2-
tetracloetan-d, (3mL, TCE-d,) cing v6i crom-(IIl)-axetylaxetonat (Cr(acac)s) dé thu
dugce dung dich chira chét kéo dan (65mM) trong dung mdi nhu dugc md ta trong G.
Singh, A. Kothari, V. Gupta, Polyme Testing 2009, 28(5), 475.

Pé dam bao dung dich d@)ng nhét, sau khi diéu ché mau ban dau trong bd gia nhiét,
bng NMR tiép tuc duoc gia nhiét trong 10 quay trong it nhét 1 gid. Khi dugc dit vao nam
cham, éng nay duoc quay & tin sb bang 10 Hz. Thiét 1ap nay duoc chon chi yéu cho do
phén giai va d¢ chinh xac dinh lugng cao can thiét dé dinh lugng chinh x4c ham lugng
ctia etylen. Kich thich xung don tiéu chuin dugc s dung ma khong NOE, bang cach sir
dung géc nhon dugc tdi wu, do tré 13p lai 1 gidy va so d6 khir ghép cip WALTZ16 hai
cép d6 nhu dugc md ta trong Z. Zhou, R. Kuemmerle, X. Qiu, D. Redwine, R. Cong, A.
Taha, D. Baugh, B. Winniford, J. Mag. Reson. 187 (2007) 225 va V. Busico, P.
Carbonniere, R. Cipullo, C. Pellecchia, J. Severn, G. Talarico, Macromol. Rapid
Commun. 2007, 28, 1128. Téng cdng 6144 (6 k) trang thai chuyén tiép dugc thu nhin
trén mdi phd. Phd Bc {('HINMR duge xir 1y, tich hop va cac dac tinh phd lién quan duge
xac dinh tir cac tich phan. Toan by cac do dich chuyén héa hoc duge hiéu chuin gian tiép
theo nhém metylen trung tim cta khdi etylen (EEE) & ham lugng bang 30,00ppm bing
cach st dung do dich chuyén héa hoc ctia dung méi. Cach tiép can nay cho phép hiéu

chinh so sanh ngay ca khi don vi cau triic nay khong c6 mat.

Dbi v6i cac tin hiu dic trung twong tmg vé6i ving 16i 2,1 erythro dugc quan sit
(nhu duge mé ta trong L. Resconi, L. Cavallo, A. Fait, F. Piemontesi, Chem. Rev. 2000,
100 (4), 1253, Cheng, H. N., Macromolecules 1984, 17, 1950; va W-J. Wang va S. Zhu,
Macromolecules 2000, 33 1157) can hiéu chinh 4nh hudng cia cac ving 16i d&én cac dic
tinh dugc xac dinh. Cac tin hiéu dic trung tuong duong véi cac loai ving 18i khéc khong

dugc quan sét.
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Céc tin hiéu dic trung trong tng véi etylen duge tich hgp vao dugc quan sat (nhu
dugc mo6 ta trong Cheng, H. N., Macromolecules 1984, 17, 1950) va phin doan
comonome dugc tinh toan 1a phan doan cta etylen trong polyme dbi voi toan bd cac

monome trong polyme.

Phan doan comonome dugc dinh lwong bing cach sit dung phuong phap duge md
ta trong W-J. Wang va S. Zhu, Macromolecules 2000, 33 1157, bang cach tich hop nhiéu
tin hidu trén toan bd ving phd trong phd *C {'H}. Phuong phép nay dugc chon do c6 d6
chinh x4c cao va va kha nang phét hién su cé rhat ciia cac vung 16i, khi can. Cac ving
tich hop dugc didu chinh mot chut dé 1am ting kha ning 4p dung trén toan bd khoang cia

ham lhrong cia cac comonome di va cham.
Ty 18 phan tram mol ctia monome durgc tich hgp vao dugc tinh toén tir phan mol.
T 16 phén tram khéi luong ctia monome dugc tinh toan tlr phén mol.

Nhiét d6 héa mém Vicat: Nhiét d6 hoa mém cia cic chét déo c6 thé dugc do theo
phuong phap tiéu chudn ISO 306:2013; trén mau thir nghiém dang tAm 240x240x4mm,
thoi gian chudn héa bang 96 gi hodc 14u hon, tbc d6 gia nhiét bang 50K/gid, va tai trong
bang 10N.

Nhiét o héa mém dugce do theo phuong phap ASTM-E28.

Nhiét d6 néng chay (Ty), nhiét do két tinh (Tep); va do két tinh: Nhiét do néng
chay of sir dungd polyme dugc do theo phuong phap ASTM D3418. Nhiét do noéng chay
(T,), nhiét do két tinh (Ty) duoc do bang thiét bi do nhiét luong quét vi sai Mettler
TA820 (DSC) trén céc mau c6 khédi luong bing 3+/-0,5mg. DS thi két tinh va do thi néng
chay déu duoc xac dinh & tdc d6 1am ngudi bang 10°C/phit va tbc d6 gia nhiét quét vi sai
nim trong khoang tir -10°C dén 200°C. Nhiét d6 néng chay va nhiét do két tinh dugc xéc
dinh 14 pic thu nhiét va pic téa nhiét. Do két tinh duoc tinh toan béng cach so sanh véi
nhiét néng chay polyme tinh thé hoan toan cia cliing loai polyme, vi du polyetylen c6

nhiét néng chay bang 290J/g.

Nhiét d6 chuyén héa thuy tinh (Tg) dugc xéac dinh bang phén tich co hoc dong theo
phuong phép ISO 6721-7. Nhiét d6 chuyén héa thity tinh (T,) duge x4c dinh theo co ché
x0én trén c4c mau duc ap Iyc (40x10x 1mm®) & nhiét d6 ndm trong khoang tir -100°C dén

+150°C va tdc d6 gia nhiét bing 2°C/phut va tn s6 bing 1 Hz.
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Mo6dun udn: Médun uén dugc xac dinh theo phuong phap ISO 178. Cac mau thir
nghiém c6 kich ¢ bang 80 x 10 x 4,0mm’ (chidu dai x chiéu rong x chiéu day) dugc san
xuét bing phuong phap dic phun ép theo EN ISO 1873-2. Céc mau thir nghiém duge
didu hoa & nhiét do 23°C va do 4m trong déi bang 50%. Chidu dai cua bing giita cac co

chu d bing 64mm, téc do thir nghiém bing 2 mm/phiit va Iyc bang 100N.

Ham lugng cta xylene hoa tan & nhiét do thép (XCS) dugc xac dinh & nhiét 4o
25°C theo phuong phap ISO 16152; 4n pham thir nht; 2005-07-01.

Khéi lrgng phan tir trung binh s§ (M,), khdi lugng phan tir trung binh khdi (M)
va d6 phéan tan polyme (M,,/M,) dugc x4c dinh bang phwong phap sic ky loc gel (GPC)
nhu mo ta duéi day:

Khéi Iugng phén tir trung binh khéi (M,,) va d0 phén tan polyme (M,,/M,, trong dé
M, 1a khéi lugng phan tir trung binh s6 va M, 14 khéi Iugng phan tir trung binh khéi)
dugc do bing phuwong phip ISO 16014-1:2003 va ISO 16014-4:2003. Thiét bi Waters
Alliance GPCV 2000, dugc trang bi bd phan phat hién chi s6 khuc xa va thiét bi do do
nhét true tuyén duge st dung véi cot gel 3xTSK (GMHXL-HT) do TosoHaas san xuét
va dung mdi 1a 1,2,4-triclobenzen (TCB, dugc lam 6n dinh bing 2,6-ditertbutyl-4-metyl-
phenol (200mg/L)) & nhiét do bing 145°C va tdc do dong khong déi bang 1mL/phut.
Dung dich mau (216,5uL) duoc tiém vao mdi 1an phan tich. B c¢dt dugc hiéu chuin béng
cach st dung tuong dbi hiéu chuin bang 19 chit chudn polystyren c¢6 phan b khdi lugng
phan tir hep & ham luong ciia ndm trong khoang tir 0,5kg/mol dén 11500kg/mol va t6 hop
clia céc chét chudn polypropylen c6 dic tinh cao. Toan bd cac mau duge didu ché bang
cach hoa tan polyme (5-10mg) trong 1,2,4-triclobenzen dugc lam dn dinh tuong tu nhu
pha dong (10mL) & nhiét 4§ 160°C va duy tri trong 3 gio két hop lac lién tuc trude khi
14y mAu dé phan tich bang thiét bi sic ky loc gel.

Do nhét néng chay duge do theo phuong phap ASTM D-3236.

bo trong sudt, d6 duc va do rd: Toan bd céac thong ) quang hoc dugc do trén
mang dic ¢ chidu day bing 40pm. Do trong sudt, @6 duc va do rd duge xac dinh theo
phuong phap ASTM D 1003.

Do béng duoc do trén mang dic c6 chidu day bang 40um theo DIN 67530 & goc
bang 60°.
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Th nghiém 4o kéoA (m6dun, do bén va do gian do v&) dugc do & nhiét o 23°C
theo phwong phap ISO 527-1 (v6i mAu thir nghiém loai 2, chiéu rong bang 15mm & téc
d6 con trugt bing lmm/phut) va ISO 527-3 (véi méu thir nghiém loai 2, chiéu réng bing
15mm & tbc dd bang 200mm/phit) bing cich sir dung mang dic c¢6 chidu day bing
40pm.

Dic tinh can oxy, tirc 1 tdc do truyén oxy, dugc xac dinh on mang dic ¢ chiéu
day 12 40pm. MAu thir nghiém duoc gan dudi dang mang chén duge bit kin mot nira gitra
hai budng & 4p suit khi quyén. Mot budng duge suc tir tir bang dong hdn hop khi nito va
hydro (2% H, trong N,) & nhiét do va d6 dm tuong d6i x4c dinh va budng con lai dugc
suc bing dong khi oxy & nhiét d6 va do 4m tuong d6i turong tr nhu dong khi nito. Do
thAm qua mang vao khi mang nito, nén khi oxy dugc van chuyén dén b6 phan phat hién
chuin d6 va tao ra dong dién, cuong do ciia dong dién nay ty 1€ thudn véi luong oxy chay
vao bd phan phat hién tinh trén mot don vi thoi gian. Téc dd truyén oxy dugc do theo
phuong phap ASTM D 3985, & nhiét d6 23°C va d6 4m trong dbi bang 0%, bang cach sir
dung tdc dd dong cta khi Ny/H, va khi O, (99,999%) bing 10cm’/phut vi dién tich bé

m3t mang bang 1 cm’.

2.Vidu

Céc hop chét sau dugc sir dung trong cic vi du theo sang ché va vi du so sénh
dudi day.

HD915CF, 1a homopolyme propylen chwra chit tao midm & ham luong bing
200ppm hodc nhé hon, va c6 do dong nong chay bang 8g/10 phut, nhiét d6 néng chay
nim trong khoang tir 164°C dén 170°C, médun ubn bang 2100 MPa va nhiét 6 héa mém
Vicat bang 158°C.

HD601CF, la homopolyme propylen, va khong chua chit tao mam bit ky.
HD601CF ¢6 tdc dd dong néng chay bing 8g/10 phut, nhiét do néng chay bing 164°C,
mddun udn biang 1450 MPa va nhiét 46 hoa mém Vicat bang 154°C.

HD915CF va HD601CF tuong tmg do Borealis AG hodc Borouge san xuat.

Arkon P-125 13 nhua hydrocacbon dugc hydro hdéa hoan toan do Arakawa
Chemical Industries, Ltd., Japan san xuét, va c6 nhiét do hoa mém bi‘mg 125°C (ASTM
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E-28), khéi lrong phan tir trung binh khéi M,, bang 1300g/mol va d6 nhét néng chay
bang 300 mPa.s & nhiét d6 200°C duoc do theo phurong phép ASTM D-3236.

Constab MA930PP 14 16 nguyén liéu chinh chira 60% khdi luong ciia nhya
hydrocacbon dugc hydro héa hoan toan do Constab Polyolefin Additives GmbH san
xuAt.Nhua hydrocacbon c6 nhiét d6 héa mém bang 150°C (ASTM E-28), khéi luong
phan tir trung binh khéi M,, bang 800g/mol va do nhét néng chay bang 200 mPa.s & nhiét
d6 200°C dugce do theo phuong phap ASTM D-3236.

HPN20E 1a chit tao mim alpha do Milliken Chemical san xuét.

Quy trinh san xuit cac miu mang dbc.

Mang duc c6 chidu day khoang 40pm duoc san xudt bang thiét bi Collin duoc
trang bi truc 1an t6i c6 cac nhiét d6 khac nhau tir homopolyme propylen sau khi phdi trén
v6i nguyén liéu nhua hydrocacbon va/hodc chét tao mim alpha, khi cén.

Céac mang mdt 16p duge dic ép dun dong thoi (ba thiét bi ép dun dugc cip véi
cing hdn hop theo ty 18 1/2/1).

Tbéng chiéu day: 40pum.

Cong suét tong cong: 6kg/gid.

Nhiét d6 néng chay: ndm trong khéng tir 210°C dén 220°C, phu thudc vao miu
thir nghiém.

Nhiét d6 truc lan tdi phu thudc vao thir nghiém, nim trong khoang tir 20°C dén
50°C nhu dugc thé hién trong Bang 1.

Ap suét nong chay dugc giam trong cac vi du theo sang ché. Him lugng ctia thanh
phén (B) cang cao, thi 4p suit nong chay cang dugc giam.

Céc mang duc duge san xuét theo céc vi du theo sang ché va vi du so sanh va cac
d3c tinh thu duge ciia cac mang duc nay duge thé hién trong Bang 1 va Bang 2.

Céc ky hiéu viét tit va don vi sau duge st dung trong Bang 1 va Bang 2.

P1: polyme 1, HD601CF; P2: polyme 2, HD915CF; HRI: nguyén li€u nhua
hydrocacbon 1, Arkon P-125, ham lugng cua br?mg 10% hodc 20% khéi luong; HR2:

nguyén li€u nhya hydrocacbon 2, Constab MA930PP, ham luong cua bang 10% hoic
20% khdi lwong; NA: chdt tao mam, HPN20E, ham luong cia bing 500ppm hoic
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1000ppm; CRT: nhiét d6 cta truc lin toi; TH: chidu diy ctia mang diac; OTR: téc do
truyén oxy, tri sb trung binh cda ba l4n do, SD: do 1éch chudn; céc tri s6 duge tinh todn
cho mang dic c6 chidu day bang 40,0pm va céac tri s duge tinh toin cho mang duc c6
chiéu day béng Imm; HZ: 36 duc; GL: d0 bong; TM: mddun kéo; MD: huéng may; TD:

hudng ngang.

Bang 1: Thanh phdn va dic tinh ctia mang dtic

TH OTR
CRT | /pm /mL/m*d ™
Hoén hgp polyolefin /°C mang c6 HZ | GL /MPa
chiéu day MD/TD
bing 1mm
Vidu 42,0 0,1 | 153 966/939
so sanh | P1 20 93
1
Vidu 423
sosanh | Pl 35 98
2
Vidu 433
so sanh | P1 50 94
3
Vidu 40,0
sosanh | P2 20 86
4
Vidu 40,5
sosanh | P2 35 85
5 ‘
Vidu 41,0 48 | 132
sosanh | P2 50 74
6
Vidu 39,1
sosanh | P1 NA 500 50 - 68
7
Vidu 39,3
so sanh | P1 NA 1000 50 72
8
Vidu 39,9
sosanh | P2 .| NAS500 50 64
9
Vidu 39,8 3,3 | 137
so sanh | P2 NA 1000 50 63
10
Vidul | P2 HR1 10 NA 500 50 41,2 59
Vidu2| P2 | HR110 50 38,2 59
Vidu3 | P2 | HR120 50 37,8 50 0,6 | 152 1670/1610
Vidu4 | P2 | HR210 50 37,3 58
Vidu5| P2 | HR220 50 41,6 48 1,3 | 144 | 1450/1420

Két qua dugc thé hién trén Bang 1 cho thdy hiéu qua cia séng ché nhu dugc thé
hién béng cac vi du theo sang ché. Trong céc vi du theo sang ché, tbc do truyén oxy dugc
giam rét nhidu dén céc tri sé twong dwong véi cac mang BOPP c6 cing chiéu day. Tuy
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nhién, cdc dic tinh quang hoc t6t duge duy tri va cic dic tinh co hoc (tirc 12 modun kéo)
dugc cai thién. Cac mang nay c6 thé dugc sit dung dé déng géi nhidu thuc phim nhay
cam. Theo cach khac, chidu day cia cic mang c6 thé dugc giam hoic khong can bude

can bd sung dong thoi duy tri téc do truyén oxy twong duong.

Nhua hydrocacbon ¢6 mit cho phép xir Iy mang dic trén co s& polypropylen &
nhiét d6 cao hon cua truc lan t6i, trc 1a khong tao ra cac mang duc. Nhu duge thé hién tir
vi du so sanh 1 d&n vi du so sanh 3, trong d6 chit tao mam bt ky khong dugc bd sung
vao, thi mic d6 gia ting nhi¢t d9 truc lan téi khong anh hudng dén tbc do truyén oXy,
trong khi d6 theo vi du so sanh 4 dén vi du so sanh 6, trong do chét tao mam dugc bd
sung vao, ¢ thiy c6 anh huéng dén tdc do truyén oxy trong trudng hop nhiét do truc lin
t6i cao hon, ttrc 12 bang 50°C. Tuy nhién, ngudi c6 hiéu biét trung binh trong linh vurc
nay hiéu ring nhiét d6 ctia cac truc 1an t6i cao hon 30°C sé& tao ra cic mang duc. Diéu nay
duoc kiém chimg bing két qua cta vi du so sanh 6. Theo vi du so sanh 7 dén vi du so
sénh 10, ham lugng cua chit tao mam dugc bd sung vao cling dugc giam, tirc 1a tuong
ung lam tang tbc do truyén oxy (so sanh vi du so sanh 3 v6i vi du so sdnh 7 va vi du so
séﬁh 8), hoac hoac tiép tuc lam tang tde do truyén oxy (so sanh vi du so sanh 6 véi vi du
so sanh 9 va vi du so sanh 10). Tuy nhién, cic mang duc dugc san xuét nhu duoc kiém

chtng bing két qua cta vi du so sanh 10.

Nhura hydrocacbon dugc bd sung vao tiép tuc 1am ting tbc d6 truyén oxy (so sanh
vi du so sanh 9 vé&i vi du 1). Mttc d 4nh hudng dén tbc do truyén oxy dugc gia ting theo
ham lugng cta dugc gia ting clia nhya hydrocacbon (so sénh vi du 2 véi vi du 3 va vi du
4 vé6i vi du 5). Cac mang nay co tde do truyén oxy dugc giam rat nhiéu thé hién dic tinh
quang hoc tuyét voi va modun kéo duge gia ting (xem vi du 3 va vi du 5). Cdc mang nay
cling c6 kha nang xtr ly tuyét voi.

Céc vi du va mang dic tuong ty nhu Bang 1, ciing cac thong tin bb sung lién quan

dén tdc d6 truyén oxy dugc do dugc thé hién trong Bang 2.

Bang 2: Thanh phin va dic tinh ctia mang dic

OTR/mL/m’-d
x TH Tri sb
lyol :
Hon hgp polyolefin fum trung SD 40pm | 1mm
binh
Vidu
sosanh | Pl 42,0 2214 182 2325 93
1
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Vidu
so sanh

P1

42,3

2313

305

2446

98

Vidu
so sanh

P1

433

2175

272

2354

94

Vidu
so sanh

P2

40,0

2154

72

2154

86

Vidu
so sanh

P2

40,5

2110

93

2136

85

Vidu
so sanh

P2

41,0

1813

43

1858

74

Vidu
so sanh

P1

NA 500

39,1

1748

11

1709

68

Vidu
so sanh

P1

NA 1000

39,3

1820

83

1788

Vidu
so sanh

P2

NA 500

39,9

1598

28

1594

64

Vidu
so sanh
10

P2

NA 1000

39,8

1586

6,4

1578

63

Vidul

P2

HR1 10

NA 500

41,2

1436

37

1479

59

Vidu2

P2

HR1 10

38,2

1554

43

1484

59

Vidu3

P2

HR1 20

37,8

1333

45

1260

50

Vidu4

P2

HR2 10

373

1552

32

1447

58

Vidu$5

P2

HR2 20

41,6

1165

52

1212

48
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YEU CAUBAO HQ

1. Quy trinh sin xudt mang khoéng dinh huéng, trong d6 mang nay chira hdn hop
polyolefin chira cac thanh phan (A), (B) va (C): |
- (A) homopolyme hodc copolyme propylen co tbc do dong néng chay MFR, nim trong
khoéng tir 0,5 dén 80g/10 phut duge do theo phuong phép ISO 1133,
- (B) nguyén liéu nhya hydrocacbon chita nhuya hydrocacbon véi luong nim trong
khoang tir 7 dén 30% khéi lugng, tinh trén téng khéi lugng ctia hdn hgp polyolefin, trong
d6 nhya hydrocacbon, khac biét & chd,
diém héa mém bing 200°C hoic nhod hon duge do theo phuong phap ASTM E-28,
hodc .
khdi luong phén tir trung binh khéi ndm trong khoéng tir 500 dén 5000g/mol,
hoac '
d6 nhét néng chay nam trong khoang tir 80 dén 400mPa.s & nhiét do 200°C duge do theo
phuong phap ASTM D-3236,
hoic bang té hop bat ky ctia cac phuong phap ndy, va
- (C) chit tao mim,
_trong d6 quy trinh nay bao gém cac buéc:

(a) diéu ché cac thanh phin dé san xudt mang chira cac thanh phan (A), (B) va (C),

(b) phéi trén cac thanh phan trudc hodc trong qua trinh trdn néng chay trong thiét
bi ép din dé san xuit mang,

(c) ép din mang bang thiét bi ép dun,

(d) 1am ngudi mang thu duoc bang truc lan t6i ¢6 nhiét d6 nim trong khoang tir 40
dén 90°C, va

~ (e) thu nhan mang thu dugc.

2. Quy trinh theo diém 1, trong d6 viéc lam nguodi mang dugc ép dun trong budce (d) duge

thue hién béng truc 14n t6i ¢6 nhiét dd ndm trong khoang tir 50 dén 90°C.
3. Quy trinh theo diém 1 hoc 2, trong d6 chit tao mam 14 chit tao mam alpha.

4. Quy trinh theo diém 3, trong d6 chit tao mim (C) 1a chit tao mam alpha dang polyme
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hodc chét tao mam (C) duge chon tir nhém bao gdm polyme vinylxycloalkan, va polyme
vinylalkan, va cac hdn hop cua ching, hodc chit tao mam (C) chira polyme vinyl

xyclohexan.

5. Quy trinh theo diém 1 hosc 2, trong d6 thanh phan (A) 1a copolyme propylen va
comonome trong thanh phan (A) 14 etylen va/hodc C,~Cs-o-olefin, va ham lugng cia

comonome nhd hon 7,5% mol trén co s& copolyme propylen.
6. Quy trinh theo diém 1 hoic 2, trong d6 thanh phén (A) 1a homopolyme propylen.

7. Quy trinh theo diém 1 hoc 2, trong d6 homopolyme hoic copolyme propylen (A) cé:

- nhiét do néng chay (Ty) it nhit bing 150,0°C dugc do béng phuong phép do nhiét
lugng quét vi sai (DSC),

va/hoac

- mbdun udn it nhit bing 1400 MPa dugc do theo phuong phap ISO 178,

va/hoac

- nhiét 46 héa mém Vicat it nhit bing 140 °C dugc do theo phuong phap ISO 306.

8. Quy trinh theo diém 1 hoic 2, trong d6 hdn hop polyolefin khong chira hon hop chira
homopolyme propylen c¢6 ty trong bing 0,91g/cm’ va tbc d6 dong néng chay bang
2,0g/10 phut, nhua hydrocacbon dugc hydro héa hoan toan co diém hoa mém bing
125°C & ham lugng bang 15% khéi lugng, va 1,3:2,4-dibenzyliden sorbitol & ham lugng
bang 3000 ppm.

9. Quy trinh theo diém 1 hodc 2, trong d6 hdn hop polyolefin khéng chira hdn hop chira
copolyme ngiu nhién cua propylen etylen c6 toc dd dong néng chay bang 7,2g/10 phiit &
nhiét d0 230°C va tai trong bing 2,16kg, nhwra hydrocacbon & ham lrgng bang 0,3% khéi

lugng hodc 1,0% khéi lugng, va canxi stearat & ham luong bang 0,05% khéi lrong.

10. Quy trinh theo diém 1 hoic 2, trong d6 hdn hop polyolefin khong chira hén hop hop
chira polypropylen & ham lugng bang 83,3% khéi luong, nhua hydrocacbon & ham lugng

bing 14,7% khéi lugng, chit tao mdm & ham luong bing 0,08% khdi lugng, va
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polyetylen c6 ty trong thip & ham lugng bang 1,92% khéi luong.

11. Mang khong dinh huéng dugc san xuét bing quy trinh theo diém 1 hoic 2.
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