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- Linh vye ky thuat dwoc dé cap
Sang ché d& cap dén hdn hop bao gdm polypropylen va polyetylen ty trong cao
c6 ¢ hat dic thu, mang 1am tir hdn hgp nay va md ta viéc ding polyetylen ty trong cao

c6 & hat dic thit @ tao ra mang c6 chi s6 ham lwong phan gel thip.

Tinh trang k¥ thuit ciia sang ché

Céc polyme duoc st dung ngdy cang nhidu trong céac dung doi hoi khit khe
khac nhau. Pdng thoi ¢6 nhu ciu lién tuc nhdm tim ra cac polyme phtt hgp dé dép tmg
cac yéu ciu clia cic tmg dung nay. C4c yéu ciu nay can phai dugc giai quyét, do viéc
lién quan truc tiép hodc gian tiép ciia nhiéu tinh chit cua polyme. Cac mang copolyme
propylen ngau nhién dugc sir dung trong nhiéu linh vuc khac nhau, vi dy, nganh bao
g6i thuc phdm, nhur mang boc va vét dung. Pa biét cac mang nay c6 sy can bang tdt
gifra cac tinh chét khac nhau nhu d6 bén, do cliing, do trong subt va d6 bén chiu va dap.

Nham cai thién khéa ning bam dinh va/hodc dic tinh truot cua bé mat mang
polypropylen, ddc biét 1a trong truong hop cac mang phd kim loai, polyetylen ty trong
cao (HDPE) dugc b sung vao polypropylen nay. Tuy nhién, thuong 1a d6 duc va ham
lwgng phan gel bj x4u di do viéc polyetylen ty trong cao (HDPE) khong twong hop véi
polypropylen va né phan tan kém trong chit nén polypropylen. Dé giai quyét van dé
ndy, mot thanh phan c6 tinh twong hop nhu polypropylen da ghép hop anhydrit axit
maleic c¢6 thé dugce bd sung vao. Tuy nhién, viéc bd sung mot mot hop chét nhu vay
thuong 1am nay sinh van dé vé chi phi cao hon.

Do vay, ¢6 nhu ciu vé hdn hop chira polypropylen va polyetylen ty trong cao
(HDPE) ¢6 cac tinh chit quang hoc duoc cai thién nhu do duc va ham lugng phan gel
thap thich hop d6i v6i cac mang.

Ban chat ky thuit cia sang ché
Da ngac nhi€n phat hién ra rang muc dich cta sdng ché c6 thé dat dugc nho viée

str dung polyetylen ty trong cao (HDPE) ¢6 ¢& hat dic thu.
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Sang ché dé xuit hdn hop gdm:

(a) polypropylen (PP) v6i lugng it nhit 85 phin khéi lugng (ppw) tinh theo 100
ppw ctia hdn hop, va

(b) polyetylen ty trong cao (HDPE) vé6i lugng khong 16n hon 15 phan khéi
lugng (ppw) tinh theo 100 ppw ctia hdn hop,
trong do6 polyetylen ty trong cao (HDPE) c6 tri s6 ¢& hat ma (mg v&i 90% thé tich téng
sb s hat c6 duodng kinh nho hon tri s6 nay, goi mot cach ngén gon 13 ¢& hat tdi da doo
nho hon 1000um.

Tét hon, néu hdn hop nay duogc tao ra béng cach tron, tdt hon 1a tron kho hodc
tron néng chay, polypropylen (PP) véi polyetylen ty trong cao (HDPE).

Do vay, sang ché dic biét dé cap dén hén hop dugc tao ra béng cach tron, tbt
hon 1a béi viéc tron kho hodc tron néng chay,

(a) polypropylen (PP) v6i lugng it nhit 85 phan khéi luong (ppw) tinh theo 100
ppw cuia hdn hop, va

(b) polyetylen ty trong cao (HDPE) véi luong khéng 16n hon 15 phan khéi
luong (ppw) tinh theo 100 ppw ciia hdn hop,
trong d6 polyetylen ty trong cao (HDPE) c6 ¢& hat t6i da dgg nhd hon 1000pum.

Sang ché ciing d& cap dén quy trinh sdn xu4t hdn hop, trong do6:

(a) polypropylen (PP) v6i lugng it nhit 85 phan khéi lwong (ppw) tinh theo 100
ppw ctia hdn hop, va

(b) polyetylen ty trong cao (HDPE) véi lugng khong 16n hon 15 phéan khéi
lugng (ppw) tinh theo 100 ppw ctia hdn hop,
duoc tron, tdt hon 1a duoc tron khd hodc dugce tron noéng chay,

trong d6 polyetylen ty trong cao (HDPE) c6 ¢& hat t6i da dgy nhd hon 1000 pm.

M5 ta chi tiét sang ché
Dudéi day, ba khia canh néu trén cta sang ché dugc mo ta mot cach chi tiét hon.
Diéu phat hién cuia sang ché 1a bing cach sir dung polyetylen ty trong cao

(HDPE) v6i c& hat dic thu, cac dic tinh quang hoc cia mang 1am tr hdn hop néu trén,
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nhu d§ duc va ham lugng phén gel v.v., ¢ thé dugc cai thién, déng thoi van duy tri cac
tinh chit khac nhu kha niang luu gitt dién hoa (Corona retention). Hon nita, viéc bd
sung hop chit dé cai thién tinh tvong hop gitta HDPE va PP 1a khong cin dén. Hon thé
nita, khi dugc 4p dung dbi voi mot mang phu kim loai, c4c tinh chit bam dinh va cac
tinh chét trugt duge dam bao hodc tham chi 1a duoc cai thién.

Tét hon, néu polyetylen ty trong cao (HDPE) c6 c& hat t6i da dgy nhdé hon
1000um, nhu nim trong khoang tir 300 dén 1000pm, t6t hon nita 1a nim trong khoang
tir 300 dén 850pm, con tt hon nita 14 nim trong khoang tir 350 dén 800pm, tham chi
t6t hon nira 12 ndm trong khoang tir 400 dén 800um.

T6t hon 13, polyetylen ty trong cao (HDPE) ¢6 ¢& hat trung binh dsy nhé hon
800um, nhu ndm trong khoang tir 200 dén 800pm, t&t hon nita 1 ndm trong khoang tir
300 dén 750um, con tbt hon nita 1a nim trong khoang tir 370 dén 650pm, thdm chi tét
hon nita 14 ndm trong khodang tir 385 dén 600pm.

Tét hon, néu polyetylen ty trong cao (HDPE) c6 dai SPAN: ((Dgg -D10)/Dsy),
nam trong khoang tir 1,00 dén 1,80, t6t hon nita 1a nim trong khoang tir 1,10 dén 1,60,
con tot hon nita 14 nim trong khoang tir 1,20 dén 1,40.

Tri s6 ¢& hat cia polyetylen ty trong cao (HDPE) cho thdy ring polyetylen ty
trong cao (HDPE) & dang hat rit min. Do vay, t6t hon néu polyetylen ty trong cao
(HDPE) khéng ¢ dang vién tron hodc hat, ma & dang bot. Cu thé 13, polyetylen ty trong
cao (HDPE) duoc dung trong hdn hop theo sang ché chu yéu & duéi dang hat co ban
(tkc 1a, dudi dang bot), ma khong nhu treong hop & dang hat va vién tron, chéng han.
Su khic nhau nay chu yéu dugc thé hién béng ¢ hat, tirc 1a c& hat nhé hon nhiéu so
V61 truong hop hat hodc vién tron.

Trong ban mo ta, thuat ngir “vién tron” dugce ding dé chi hat polyme c6 thé tich
it nhat 1,0mm?>.

Do d6, hdén hgp theo sang ché c6 thé 1a 1a mot hdn hop tron vat Iy gdm
polypropylen (PP) va polyetylen ty trong cao (HDPE) va, tlly ¥, cac hop phan khac nhu
céc chét phu gia thong thuong. Hon hop trén vat Iy nhu véy con duge goi 1a “hén hop

tron khd” hodc “hdn hop duge tron khd”.



30972

Tét hon 13, hdn hop theo sang ché dugc tao ra bing cach tron nong chay
polypropylen (PP) va polyetylen ty trong cao (HDPE) c6 c& hat can thiét va, tay y Cac
hop phan khéc nhu céc chét phu gia thong thuong.

T6t hon, néu trude khi tron, tdt hon 14 tron nong chdy, polyetylen ty trong cao
(HDPE) dugc nghién dé dat dugc o hat t6i da dog, va, thy ¥, c& hat ds, va dai SPAN
theo sang ché, t&t hon 1a dugc nghién lanh sau. Thong thuong, polyetylen ty trong cao
(HDPE) 14 ¢ duéi dang vién tron truéce khi nghién, tirc 12 ¢6 ¢& hat cao hon nhidu.

Ngoai ra, bot polyetylen ty trong cao (HDPE) duoc thu hdi truc tip tir thiét bi
phén Gmg tring hop, hodc bt thuong phim polyetylen ty trong cao (HDPE), c6 thé
dugc st dung theo sang ché, mién 1a bot nay c6 c& hat can thiét. Trong truong hop nhu
vély, qua trinh nghién 13 khong can dén.

Viée sir dung polyetylen ty trong cao (HDPE) dudi dang vién tron va nghién
ching trudc khi tron hop véi polypropylen (PP) ¢ wu diém & chd loai polyetylen ty
trong cao (HDPE) bét ky déu c6 thé dung duoc va viéc van chuyén va cit gitr nhiing
luong 16n bot polyme khong dugce ddi hoi, nho dé cai thién hon nita vé d6 an toan.

Hon nita, bing c4ch sir dung cdc vién tron, polyetylen ty trong cao (HDPE)
thuong c6 chira sin cac chit phu gia thong thudng nhu céc chit chéng oxy hoa v.v..

Polyetylen ty trong cao (HDPE) theo sang ché thudong c6 ty trong it nhat
930kg/m’, t6t hon 1a it nhat 935ke/m’, tét hon nita 14 it nhit 940 kg/m®, con tbt hon
nira la nﬁm trong khoang tir 930 dén 970kg/m’, tham chi t&t hon nita 13 nim trong
khoang tir 935 dén 965 kg/m’, con thdm chi t6t hon nita 13 nim trong khoang tir 940
dén 965 kg/m’.

Tét hon, néu polyetylen ty trong cao (HDPE) c6 nhiét do noéng chay (T,,) ndm
trong khoang tir 120 dén 150°C, tSt hon nira 1a nim trong khoang tir 125 dén 135°C.

Tét hon, néu téc do dong néng chay MFR, (190°C, 2,16kg) cua polyetylen ty
trong cao (HDPE) nim trong khoang tir 10 dén 35g/10 phut, tot hon nita 1a ndm trong
khodng tir 19 dén 30g/10 phit.

Tét hon, néu polyetylen ty trong cao (HDPE) 1a homopolyme etylen.

Tét hon 13, polyetylen ty trong cao (HDPE) dugc dung véi luong khong 16n hon



30972

10 phan khéi luong (ppw) tinh theo 100 ppw ctia hdn hop theo sang ché, tot hon nita 1a
polyetylen ty trong cao (HDPE) dugc dung véi lugng khong 16n hon 7,5 phan khéi
luong (ppw) tinh theo 100 ppw ctia hdn hop polyetylen ty trong cao (HDPE) theo sang
ché.

Tét hon 13, polypropylen (PP) dugc ding véi lugng it nhét 90 phin khdi lugng
(ppw) tinh theo 100 ppw cuia hdn hop polypropylen (PP) theo sang ché, tot hon nita 13
polypropylen (PP) dugc dung véi lugng it nhét 92,5 phan khéi lugng (ppw) tinh theo
100 ppw ctia hdn hop polypropylen (PP) theo sang ché.

Tét hon, néu polypropylen (PP) 1 copolyme propylen ngiu nhién ¢6 ham luong
comonome nim trong khoéng tlr 0,5 dén 6,0%mol. C4c comonome dugc wu tién gdbm
etylen va/hodc a-olefin ¢6 4 t6i 10 nguyén tir cacbon.

Thuat ngit “ngiu nhién” biéu thi comonome etylen ciia copolyme propylen
etylen ngau nhién (R-PP) dugc phan bd mét cach ngdu nhién trong propylen copolyme.
Thuét ngit "ngau nhién" da duoc hidu theo danh phéap IUPAC (Glossary of basic terms
in polymer science; IUPAC recommendations 1996).

Ngoai ra, polypropylen (PP) theo séng ché khong bao g0m hé di pha. Né6i cach
khac, polypropylen (PP) theo sang ché khong bao gdm pha dan hoi.

Tuy nhién, polypropylen (PP) c6 thé con chira cac chit phu gia, nhu dugc mo ta
thém & dudi.

Polypropylen (PP), t6t hon 1a copolyme propylen ngu nhién, c6 téc do dong
néng chiay MFR, (230°C/2,16kg) khi dugc do theo tiéu chudn ISO 1133 nim trong
khoang tr 5 dén 15g/10 phut, t6t hon nita 1a ndm trong khoéang tir 5 dén 11g/10 phut,
con t6t hon nita 12 ndm trong khoéng tir 7 dén 9g/10 phut.

Tét hon, néu phén tan trong xylen lanh (XCS) cta polypropylen (PP) nim trong
khoang tir 1,0 dén 10,0% khéi luong, t6t hon 13 nim trong khoang tir 1,0 dén 6,0%
khdi lwong. Phdn trim khéi lugng ndy duge tinh theo téng khéi luong cula
polypropylen (PP). |

Theo phuong 4n wu tién polypropylen (PP) thudc loai khong giam nhé6t. Nhu da

biét boi ngudi c6 hiéu biét trung binh trong linh vyc k¥ thuét nay, tinh giam nhét c6
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thé c6 dwoc nhd viée sir dung peroxit.
T6t hon, néu polypropylen (PP) dugc ding theo sang ché dugc tao ra bing cach

st dung hé chét xiic tic rén (SCS) dugc mo ta sau day.

Heé chét xuc tac rin (SCS)

He¢ chat xtic tac rin (SCS) dugc wu tién sit dung gbm:

(a) kim loai chuyén tiép 14 nguyén t6 dugc chon tir mot trong s6 cac nhom 4 t6i 6, dic
biét 1a nhoém 4 clia bang tuan hoan (IUPAC), tét hon 14 Ti,

(b) kim loai 14 nguyén t6 dugc chon tir mot trong s6 cac nhom tir 1 t6i 3 cua bang tuin
hoan (IUPAC), tét hon 12 Mg,

(©) chét cho dién t ndi (ID),

(d) tiry ¥, chit dong xic tac, nhw hop chit nhom, va

(e) tlly ¥, chit cho dién tir ngoai, nhu hop chét silan hitu co, dic biét 1a hop chit
hydrocarbyloxy silan.

Tét hon, néu kim loai dugc dua vao hé chit xuc tac rin (SCS) duéi dang hop
chat kim loai (CM) ma n6 cing v6i chét cho dién tir ndi (ID) hoiic tidn chét cta né (P-
ID) d tao ra phurc chét (C). Tét hon, néu ban than kim loai chuyén tiép dugc dua vao
hé chét xuc tac ran (SCS) dudi dang hop chét kim loai chuyén tiép (CT). Sw mé ta hon
nira lién quan téi vin dé nay dugc dua ra & dudi.

Mot ddu hiéu déng ké dugc uvu tién cia hé chét xuc tac rin (SCS) dugc st dung
theo sang ché d61an6 & dang rin. N6i cach khéc, t6t hon néu su xtic tac di thé duge ap
dung cho qué trinh tring hop polypropylen (PP), tirc 1a trang thai két tap (trang thai
rin) cta hé chit xtc téc (SCS) dugc wu tién sir dung theo sang ché 1a khac véi trang
thai két tap ciia cac chit phén ung, tirc 1a propylen va cac a-olefin khac dugc st dung.
Khdc véi cac hé chat xuc tac rin da biét, hé chét xic tic (SCS) duoc wu tién si dung
theo sang ché duoc xem 14 hé chét xtc tac tw mang, hodc noi cach khac, hé chét xtc
téc ran (SCS) duge uu tién sir dung theo séng ché khong chira lwgng déng ké ciia chét
liéu tro khong c6 tinh xuc tac thudng duoc st dung lam chét mang. Chit mang tro theo

sang cheé la chat bat ky ma n6 dugc st dung dé 1am giam do tan cta hé chat xtc tac
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trong cac moi trudng ma thudong duge ap dung trong cac quy trinh tring hop ciing nhu
trong cac dung méi phd bién nhu pentan, heptan va toluen. Cac chat mang tro tiéu biéu
' gém cac chét mang tro hitu co va vd co, nhu silic oxit, MgCl, hodc chét liéu polyme
x6p. Cac chit mang nay néi chung dugc st dung vé6i luong it nhat 50% khéi luong, tot
hon nita 12 it nhit 70% khdi lugng. Do d6, trong qué trinh tao ra hé chét xdc tac rin
(SCS) dugc uu tién st dung theo sang ché, chit mang bén ngoai khong dugc sit dung
va do viy luong chit mang tro nhu vAy trong hé chat xtc tac rén (SCS) khong 16n hon
10,0% khdi luong, tham chi tdt hon nita 12 nhé hon 5,0% khoi luong, con t5t hon nita
1a khong thé x4c dinh duoc.

Thong thudng, hé chat xic tac rin (SCS) duge vu tién st dung theo sang ché c6
dién tich bé mit khi duoc do theo phuong phap BET di biét théng thudng cing véi khi
N, lam chat hép phu phén tich (ASTM D 3663) 1a nhd hon 30m¥g, vi du, nho hon
20m*/g. Theo mot sb phuong 4n, t6t hon néu dién tich b& mit nay nhé hon 15m%g, con
t6t hon nira 14 nhé hon 10m?/g. Theo mot s phuong 4n khéc, hé chit xiic tic rin nay
c6 dién tich bé mdt bang Sm”/g hodc nhé hon, ddy 1a mot giéi han phét hién thip nhét
d6i voi cac phuong phép duge sit dung theo sang ché.

Hat chét xtc tac rén (SCS) dugc vu tién sir dung theo sang ché co thé duoc dinh
tinh bd sung hodc dwoc dinh tinh theo mdt cach khac bang thé tich 15 rong dugce do
theo tiéu chudn ASTM 4641. Do vdy, diéu tin chic 13 hat chét xtic tac rin (SCS) c6 thé
tich 16 réng nh6 hon 1,0mL/g. Theo mét s6 phwong 4n, tdt hon néu thé tich 15 rdng nhé
hon 0,5mL/g, con t6t hon nita 13 nhé hon 0,3mL/g va tham chi 1a nhé hon 0,2mL/g.
Theo mét phuong 4n duge wu tién khac, thé tich 15 rdng khong thé x4c dinh dugc khi
duoc do theo tiéu chudn ASTM 4641.

Hon nita, hat chét xtc tac rin (SCS) thuong c6 ¢ hat trung binh khong 16n hon
500um, tirc 1a t6t hon néu nim trong khoang tir 2 dén 500 pm, t6t hon nita 13 nim trong
khoang tir 5 dén 200pm. Puoc wu tién cu thé 13 c& hat trung binh nh6 hon 80um, con
t6t hon nita 1a nhé hon 70pm. Khodng dugc wu tién cia cd hat trung binh 1a tir 5 dén
80um, dugc wu tién hon 1a tir 10 dén 60pum.

Tét hon, néu hé chét xuc tac rin (SCS) duoc vu tién sir dung theo sang ché ¢
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thé dugc tao ra béi quy trinh bao gdm bude tiép xtc:

(a) dung dich phirc chat (C) ciia kim loai ma né 1 nguyén té dugc chon tir mot trong s6
cac nhém tir 1 t6i 3 clia bang tudn hoan (IUPAC) va chit cho dién tir ndi (ID), phuc
chit (C) nay dwogc tao ra bdi phan tng cua hop chit (CM) cia kim loai néu trén véi
chit cho dién tir n6i (ID) hoic tidn chit (P-ID) cua né,

voi

(b) hop chit kim loai chuyén tiép 16ng (CT) hoic dung dich hgp chit kim loai chuyén
tiép (CT).

Do d6, mot khia canh quan trong cia viéc tao ra hé chét xtc tac rin duoc vu
tién st dung theo sang ché d6 1a phirc chit (C) hoic hop chit kim loai chuyén tiép
(CT) khong & dang rén trong qua trinh tao ra hé chit xtdc tic rin (SCS), nhu d6i voi
truong hop hé chét xuac tic dugc mang.

Dung dich phitc chit (C) cua kim loai ma né la nguyén t duoc chon tr mot
trong s cac nhom tir 1 t6i 3 cua bang tudn hoan (IUPAC) va chét cho dién tt ndi (ID)
duoc tao ra boi phan ting ciia hop chit (CM) cua kim loai néu trén vé6i chit cho dién tir
ndi (ID) hoic tién chat (P-ID) ctia n6 trong dung méi hitu co.

Hop chét kim logi (CM) duge ding dé tao ra phirc chét (C) c6 thé 13 hop chit
kim loai (CM) bat ky 1a nguyén td dugc chon tr mét trong s& cac nhom tir 1 t6i 3 clia
bang tudn hoan (IUPAC). Tuy nhién, s& t6t hon néu phtrc chét (C) nay 1a phirc chét
kim loai nhém 2, thdm chi dugc wu tién hon nita 13 phtc chét magie. Do d6, diéu tin
chic 13 hop chit kim loai (CM) dugce st dung dé tao ra phirc chit (C) néu trén 1a hop
chét kim loai nhém 2, nhu hop chét magie.

Do vay, trude hét 1a hop chit kim loai (CM) ma n6 13 nguyén tb duoc chon tur
mot trong s& cac nhém tir 1 t6i 3 cua bang tudn hoan (IUPAC), tt hon 12 tir céc hop
chét kim loai nhém 2, nhu tr cac hop chét magie, uu tién c6 chira nhom alkoxy duogc
tao ra. Tt hon nita 1a hop chét kim loai (CM) cén tao ra 1a dugc chon tir nhém bao
gdm dialkoxit kim loai nhém 2, nhu magie dialkoxit, phirc chit chira dihalogenua kim
loai nhém 2, nhu magie dihalogenua, va rugu, va phuc chét chtra dihalogenua kim loai

nhém 2, nhu magie dihalogenua, va dialkoxit kim loai nhém 2, nhu magie dialkoxit.
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Do véy, hop chit kim loai (CM) ma né 14 nguyén t6 duge chon tir mot trong s6
cac nhom tir 1 t6i 3 ctia bang tudn hoan (IUPAC), t&t hon 14 tir cac hop chit kim loai
nhém 2, nhu tir cac hop chit magie, thudong khong khong bao gdm titan.

Tét nhét 13, hop chit magie dugc tao ra béi phan tmg ctia hop chit alkyl magie
va/hodc magie dihalogenua véi rugu. Nho @6, it nhéit mot tién chét magie, dugc chon
tir nhém bao gdém dialkyl magie R,Mg, alkyl magie alkoxit RMgOR, trong d6 mbi R 13
alkyl c6 1 t6i 20 nguyén tir cacbon giéng nhau hoic khac nhau, va magie dihalogenua
MgX,, trong d6 X 1a halogen, dugc cho phan tng véi it nhét mot ruou, duoc chon tir
nhém bao gdm céc rugu don chirc R'OH va céc ruou da chirc R'(OH),, trong d6 R' 1a
nhém hydrocarbyl ¢6 1 téi 20 nguyén tir cacbon va m 1 sb nguyén dugc chon tr 2, 3 ,4
,5 va 6, dé tao ra hop chit magie (CM). R' 13 gidng nhau hodc khac nhau trong céac
cong thirc R'OH va R'(OH),,. Tét hon, néu R cua dialkyl magie 1a alkyl c6 4 t6i 12
nguyén tir cacbon gidng nhau hoic khac nhau. C4c magie alkyl tiéu biéu gbm etylbutyl
magie, dibutyl magie, dipropyl magie, propylbutyl magie, dipentyl magie, butylpentyl
magie, butyloctyl magie va dioctyl magie. Cac hop chat hop chét alkyl-alkoxy magie
tiéu biéu gdm etyl magie butoxit, magie dibutoxit, butyl magie pentoxit, magie
dipentoxit, octyl magie butoxit va octyl magie octoxit. Tt nhat 13, mot R 12 nhém butyl
va R con lai cua R,Mg 1a nhém octyl, tirc 12 hop chét dialkyl magie 13 butyl octyl
magie.

Ruou dugc st dung trong phan tmg véi tién chit magie nhu da néu trén 13 ruou
don chuc, thuong 1a rugu don chirc ¢6 1 t6i 20 nguyén tir cacbon, rugu da chirc (bao
gém cac ruou hai chtrc va céc rugu nhiéu chirc) hodc hdén hop gém it nhit mét ruou
don chirc va it nhit mot ruou da chtrc. Phirc chat giau magie cé thé dugc tao ra boi
viéc thay thé mot phén cua ruou don chirc b?mg rugu da chic. Theo mdt phwong an,
duoc wu tién néu sit dung duy nhét mot ruou don chirc.

Céc rugu don chic duge wu tién gdm cac rugu cb cong thirc R'OH trong do R’
12 nhom alkyl ¢6 2 t6i 16 nguyén tir cacbon, t6t nhat 14 nhém alkyl c6 4 t6i 12 nguyén
ta cacbon, nhu 2-etyl-1-hexanol.

Céc rugu da chirc tiéu biéu gdm etylen glycol, propene glycol, trimetylen glycol,
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1, 2-butylen glycol, 1, 3-butylen glycol, 1, 4-butylen glycol, 2, 3-butylen glycol, 1,5-
pentandiol, 1,6-hexandiol, 1,8-octandiol, pinacol, dietylen glycol, trietylen glycol,
glyxerol, trimetylol propan va pentaerytritol. Tét nhét 13, regu da chirc duge chon tir
nhém bao gdm etylen glycol, 2-butyl-2-etyl-1, 3-propandiol va glyxerol.

Céc diéu kién phan tmg duoc ap dung @& tao ra hop chét kim loai (CM) ma né
l1a nguyén td duge chon tur mot trong s cac nhom tir 1 t6i 3 cua bang tudn hoan
(IUPAC), t6t hon 1 hgp chit kim loai (CM) nhém 2, thdm chi dugc wu tién hon nita 13
hop chét magie, c6 thé thay dbi tiy theo céc chét phan Ung va cac tac nhan dugc sir
dung. Tuy nhién, theo mét phuong 4n ctia sang ché, tién chét magie dugc cho phéan Gng
v6i it nhit mot rugu & nhiét d6 nam trong khoang tir 30 dén 80°C trong khoang thoi
gian nam trong khoang tir 10 dén 90 phut, t6t hon 12 khoang 30 phut.

Sau khi tao ra hop chét kim loai (CM) ma né 1a nguyén t& duoc chon tir mot
trong sb céc nhém tir 1 t6i 3 ctia bang tudn hoan (IUPAC), tét hon 1a hop chét kim loai
nhém 2, thdm chi dugc wu tién hon nita 13 hop chit magie, hop chét (CM) nay dugc
cho phén tmg tiép v6i chét cho dién tir ndi (ID) hodc tién chét cho dién tir (P-ID). Tét
hon, néu chét cho dién tr nd6i (ID) 12 monoeste hodc dieste cta axit hoic diaxit
carboxylic, diaxit carboxylic c6 thé duoc dung dé tao ra phtrc chéit c6 céu trac dang
chelat, t6t hon 12 monoeste hodc dieste ctia axit hodc diaxit carboxylic thom. Este hoic
dieste cua axit carboxylic, t6t hon 14 monoeste hodc dieste cua axit hodc diaxit
carboxylic thom, ¢6 thé duogc tao ra tai chd boi phan Ung cla axit carboxylic halogenua
hodc diaxit halogenua, tirc 13 tién chét cho dién t&r ndi (P-ID) dugc wu tién, véi C,-
Ciealkanol va/hoic diol. Tét hon 1a, hop chét kim loai (CM) phan g véi tién chét cho

dién t ndi (P-ID), tirc 14 voi axit dicarboxylic dihalogenua dugc wu tién c6 cong thirc
@:

R"ICOX‘

R" cox

mdi R" 12 nhém hydrocarbyl c6 1 t6i 20 nguyén tir cacbon giéng nhau hodc khac nhau

trong do:

hodc ca hai R" cung v6i hai nguyén tir cacbon khong no trong Céng thirc () tao ra
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vong thom hodc béo c6 5 téi 20 nguyén tir cacbon, va
X'1a halogen
dé tao ra phtrc chét (C).

Nim trong s6 cac axit dicarboxylic dihalogenua khéng thom, nhém bao gdm
axit maleic dihalogenua, axit fumaric dihalogenua va cac din xuét di dugc thé R" cua
chung nhu axit xitraconic dihalogenua va axit mesaconic dihalogenua, mdt cach tuong
g, 12 quan trong nhAt.

Nam trong s céc axit dicarboxylic dihalogenua vong, tot hon 14 thom, nhém
bao gbdm axit phtalic dihalogenua (axit 1,2-benzen dicarboxylic dihalogenua), cac san
phim hydro ho4 cua né, axit 1,2-xyclohexan dicarboxylic dihalogenua, va cic din xuét
cla ching, 12 quan trong nhat. Tét nhét 13, axit dicarboxylic dihalogenua nay la
phtaloyl diclorua.

Tét hon 13, hop chét magie duge cho phéan ng véi axit dicarboxylic halogenua
theo ty 1€ mol Mgisng twong duoc b sung/axXit dicarboxylic halogenua nim trong khoang tir
1:1 dén 1:0,1, t&t hon 14 ndm trong khoang tir 1:0,6 dén 1:0,25.

Tbt hon 13, hop chéit kim loai (CM) ma n6 la nguyén td dugc chon tr mdt trong
s& cac nhém tir 1 t6i 3 cua bang tudn hoan (IUPAC), tét hon nita 1a hop chét kim loai
nhém 2, tham chi t&t hon nita 1a hop chit magie, dugc cho phan g vé6i chét cho dién
tr ndi (ID) hodic véi tién chit cho dién t&r ndi (P-ID), tic 1a axit dicarboxylic
dihalogenua, trong it nhat mot trong cac diéu kién sau:

- b6 sung axit dicarboxylic dihalogenua & nhiét d6 trong phong, va

- dun néng hdn hgp phan tmg thu dugc téi nhiét d nim trong khoang tir 20 d¢én 80°C,
t6t hon 1a ndm trong khoang tir 50 dén 70°C,

- gitt nhiét do nay trong khoang thoi gian ndm trong khoang tir 10 dén 90 phut, t6t hon
1a nim trong khoang tir 25 dén 35 pht.

Dung méi hitu co duge dung dé tao ra phirc chit (C) c6 thé 1a dung mdi hitu co
bat ky mién 13 dam bao ring phirc chat (C) dugc hoa tan & nhiét d6 moi truong, tirc 1a

0 nhiét d6 trong khoang 1én t6i 80°C (20 t6i 80°C). Do d6, diéu tin chéic 1a dung moi
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hitu co bao gdm, t6t hon 13 bao gdm hydrocacbon ¢6 5 t6i 10 nguyén tir cacbon, t6t
hon nita 1a hydrocacbon thom c6 6 téi 10 nguyén tir cacbon, nhu toluen.

Céc hop chéit kim loai chuyén tiép (CT) thich hop cu thé 1a c4c hop chét kim
loai chuyén tiép (CT) cda kim loai chuyén tiép thudc cac nhém 4 t6i 6, dac biét 1a
nhém 4 hogc 5, ctia bang tudn hoan (IUPAC). Céc vi du thich hop bao gébm Ti va 'V,
dwoc wu tién cu thé 12 hop chét Ti, nhu TiCl,.

Ngoai céc hgp chit néu trén, hé chit xuc tac rén (SCS) dugc uu tién st dung
theo sang ché co thé g@)m, vi duy, cac chét khir, nhu cac hop chét nguyén t6 nhom 13,
t6t hon 13 cac hop chit Al chta céc gbe alkyl va/hodc alkoxy, va tlly ¥ 1a cac gbe
halogen. C4c hop chét nay co6 thé duge bd sung vao qud trinh tao ra hé chét xuc tac rin
(SCS) & cong doan bét ky trude khi thu hdi sau cung.

T6t hon, néu hé chét xtc téc rén (SCS) dugc st dung theo sang ché ngoai cac
hop phan chit xtc tac c6 thé con chira chét ddng xuc tac thong thudng, vi du, cac chét
ddng xiic tic dua trén co s& hop chit nguyén t6 nhom 13 cia bang tudn hoan (IUPAC),
vi du, cac hgp chit nhém hiru co, cac hop chit nhom c6 thé dugc ké dén nhu céc hop
chit nhom alkyl, nhém halogenua hodc nhom alkyl halogenua (vi du, trietylnhdm).

Ngoai ra, mot hodc nhiéu chat cho dién tir ngoai ma co thé dugc st dung thong
thuong co thé duogc chon tlr c4c silan hoidc cac chét cho dién t&r ngoai da biét khac bat
ky trong Iinh vuc ndy. Cac chét cho dién tit ngoai la d biét trong linh vuc k¥ thuat nay
va duge st dung 1am chét diéu hoa lap thé trong qua trinh trung hop propylen. Tét hon,
néu chit cho dién tir ngoai dugc chon tir dietylamino-trietoxy-silan (chét cho U), hop
chit hydrocarbyloxy silan va hop chét hydrocarbyloxy alkan.

Hop chét hydrocarbyloxy silan tiéu biéu c6 cong thirc ID):

R’(Si(OR’?)4.9 (¢1))
trong d6:
R’ 1a hydrocarbyl c6 3 t6i 12 nguyén tir cacbon mach nhéanh a- hodc mach nhénh b-
R’ 1a hydrocarbyl c6 1 t6i 12 nguyén tir cacbon, va

0 14 s6 nguyén nim trong khoang 1-3.
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Céc vi du cu thé hon vé& cac hop chét hydrocarbyloxy silan hitu ich 1am chét cho
dién tir ngoai gdbm diphenyldimetoxy silan, dixyclopentyldimetoxy silan (chét cho D),
dixyclopentyldietoxy silan, xyclopentylmetyldimetoxy silan, xyclopentylmetyldietoxy
silan, dixyclohexyldimetoxy silan, dixyclohexyldietoxy silan,
xyclohexylmetyldimetoxy silan (chét cho C), xyclohexylmetyldietoxy silan,
metylphenyldimetoxy silan, diphenyldietoxy silan, xyclopentyltrimetoxy silan,
phenyltrimetoxy silan, xyclopentyltrietoxy silan, phenyltrietoxy silan. Tt nhét 13, hop
chit silan hiru co 1a dietylamino-trietoxy-silan (chét cho U), xyclohexylmetyl dimetoxy
silan (chét cho C), hodc dixyclopentyl dimetoxy silan (chat cho D), dixyclopentyl
dimetoxy silan (chat cho D) 1a dugc vu tién nhit.

Sau khi cho tiép xtc dung dich phitc chét (C) v6i thé 16ng ctia hop chét kim loai
chuyén tiép (CT) thi dung dich hop chét kim loai chuyén tiép (CT) hoic hé chét xuc tac
rin (SCS) tu két tia hodc theo cach khac thi nhii trong dugc tao ra, truong hgp sau 1a
dugc vu tién. Viéc nhil twong duoc tao ra hodc sy két tia trung gian xay ra tuy thudc
vao cac diéu kién cu thé duoc chon. Khong ké nhitng céi khéc, c6 thé vién din t6i cac
Cong bd don quéc t& WO 03/000754, WO 03/000757, va WO 2007/077027 ciing nhu
don yéu cau cp patent chau Au EP 2 251 361. Duéi day, phuong phap nhii twong

duoc mo td mot cach chi tiét hon.

Phuong phap nhii tuong

Heé chét xtic tac rén theo phuong phap nhil twong dugc tao ra bdi quy trinh bao
gdm cac budc:
(a) tao ra dung dich phirc chit (C) cta kim loai ma né 1a nguyén t6 duoc chon tir mot
trong s cac nhém tir 1 téi 3 clia bang tudn hoan (IUPAC) va chét cho dién tir noi (ID),
phirc chét (C) nay duoc tao ra boi phén tmg ctia hop chit (CM) cua kim loai néu trén
v6i chét cho dién tir ndi (ID) hoic tién chat (P-ID) ctia né trong dung mdi hitu co,
(b) tron dung dich phirc chét (C) véi hop chét kim loai chuyén tiép 16ng (CT),
(c) nho d6 tao ra nhii tuong gdm pha lién tuc va pha phén tén, pha phén tan nay & duéi

dang céc giot nho va gdm phurc cht (C) va hop chit kim loai chuyén tiép (CT),
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(d) hod rén cac giot nhé ciia pha phan tan d& nhd d6 tao ra hé chét xuc tac rén (SCS).

Do d6, ddi véi phwong phap nhii trong, tdt hon néu phirc chit (C) dugc hoa tan
trong hydrocacbon thom c6 6 téi 10 nguyén tir cacbon, nhu toluen va dugc cho tiép
xtic v6i hop chit kim loai chuyén tiép léng (CT), t6t hon 1a v6i hop chét kim loai
chuyén tiép l6ng (CT) cta kim loai chuyén tiép thudc cac nhém 4 téi 6, dic biét 1a
nhém 4, ctia bang tudn hoan (IUPAC), nhu Ti (vi du TiCly). Do su tiép xic cta dung
dich phirc chat (C) véi hop chét kim loai chuyén tiép (CT) 16ng, nhii trong dwoc tao ra.
Viéc tao ra hai pha, tirc 13 tao ra nhii twong duoc xtc tién béi viéc tiép xuc & nhiét do
thép, ddc biét & nhiét d6 16n hon 10°C nhung nhé hon 60°C, tét hon 1a nim trong
khodng tir 20°C dén 50°C. Nhii twong nay gdm pha lién tuc va pha phén tan duéi dang
cac giot nho. Trong pha phan tén c¢6 mit phitc chét (C) ciing nhu hop chét kim loai
chuyén tiép (CT).

Céc hop phén chét xuc tac bd sung, nhu hop chit nhém, nhu nhoém alkyl, nhom
alkyl halogenua hodc nhém alkoxy hoic nhom alkoxy alkyl hodc halogenua ho#ic cac
hop chét khéc c6 tac dung 1am chit khtr c6 thé duoc bd sung vao hdn hgp phan tmg &
budc bat ky trude khi thu hdi sau cting hé chét xuc tac rén. Hon thé, trong qua trinh tao
ra ndy, cac tdc nhan bt ky ting cudng kha ning tao nhil trong c¢6 thé duge bd sung
vao. Cac vi du c6 thé duoc ké dén 1a chét nhii hoa hoidc cac chét 1am én dinh nhii
twong, vi du, cac chit hoat dong bé mit, nhu cac dung dich polyme acrylic hoic
metacrylic va cdc tic nhan giam thiéu chay rbi, nhu cac polyme anpha-olefin khong c6
cac nhom phén cyc, nhur cic polyme ctia anpha olefin c6 6 t6i 20 nguyén tir cacbon.

Céc quy trinh thich hgp dé tron nhii twong da dugc tao ra bao gdm viéc 4p dung
tron co hoc cling nhu 4p dung viéc tron siéu am, 13 da biét ddi véi nguoi co hiéu biét
trung binh trong linh virc k§ thuat ndy. Cac théng sd quy trinh, nhu thoi gian tron,
cuong dd trdn, kiéu trdn, nang lugng dugc ding dé tron, nhu téc d0 may tron hoac
budc song si€u &m duge dp dung, do nhét cua pha dung méi, cac chét phu gia dugc
dung, nhu chét hoat dong bé mit, v.v. dugc st dung dé diéu chinh c& hat hé chét xtc

tac rén (SCS).
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Céac hat hé chét xac tac rin (SCS) tiép d6 c6 thé dugc tao ra va dugc thu hodi
theo cach thong thuong, bao gdbm viéc hod rin cac hat chit xuc tic bing cach 1am néng
(vi du, & nhiét o nim trong khoang tir 70 dén 150°C, tdt hon nira 12 & nhiét d6 ndm
trong khoang tir 90 dén 110°C) va cac budc tach (dé thu hdi cac hat chét xuc tac). Su
trich din c6 thé dwoc k& dén gbm cic Cong bd don qubc t& WO 03/000754,
WO 03/000757, WO 2007/077027, WO 2004/029112 va WO 2007/077027 @& cap dén
céc didu kién phén tng thich hop. Cac hat chét xtc tac rin (SCS) dataoracod thé dugc
dua tiép vao cac cong doan xwt Iy sau, nhu rira, lam dn dinh, tién trung hop, trude khi
duoc dung trong quy trinh tring hop.

Theo mét phuong dn duge uu tién d tao ra chét xuc tac, hop phan chét xdc tac
réin dugc tao ra boi quy trinh bao gdm céac budc: tao ra dung dich phtrc chit magie boi
viéc cho hop chét alkoxy magie phan g véi chit cho dién tir hodc tién chét cia né
trong mdi trudong phén (g ctia hop chét 1ong thom c6 6 t6i 10 nguyén tir cacbon; cho
phirc chit magie nay phan tng v6i hop chét ciia it nhit mot kim loai nhém 4 ¢6 hod tri
bén & nhiét d6 ndm trong khoang 16n hon 10°C va nhé hon 60°C dé tao ra nhii tuong
dic, gdm pha dugc phén tan trong dau khéng tan trong TiC14/toluen cé, ty 1€ mol kim
loai nhém 4/Mg nam trong khoang tir 0,1 dén 10 trong pha phén tan diu c6 ty 16 mol
kim loai nhém 4/Mg nim trong khodang tir 10 dén 100; khudy nhii tuong nay, tuy y v6i
su ¢6 mit cta chit 1am dn dinh nhii twvong va/hodc tdc nhan giam thiéu chay r6i, dé duy
tri cdc giot nho cila pha phan tan & kich ¢& trung binh nam trong khoang tir 5 dén
200pum. Cac hat chit xac tac duoc tao ra sau khi ho4 rén cac hat cuia pha phan tan bﬁng
cach lam néng. Trong quy trinh ndy, hop chit nhom alkyl c6 cong thirc AIR3., X, trorig
do R 1a alkyl va/hodc nhém alkoxy c6 1 t6i 20, tot hon 12 1 t6i 10 nguyén tr cacbon, X
la halogen va n bﬁng 0, 1, 2 hoidc 3, duoc bd sung vao va dé cho tiép xuc voi céc giot
nhd ctia pha phén tan cta nhil twong duoc khudy hodc trong cOng doan rira cac hat da
hod ran truéc khi thu hdi céc hat rén thanh phim. T6t hon, néu hop chat nhom alkyl 1a
trialkyl nhdm nhu trimetyl nhém, trietyl nhom, tri-isobutyl nhém hodc tri-n-octyl
nhom. Tuy nhién, né ciing c6 thé alkyl nhom halogenua, nhu dietyl nhom clorua,

dimetyl nhom clorua va etyl nhom sesquiclorua.
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Céc vi du tiéu bidu vé chét cho dién tir ngoai gdbm dixyclopentyldimetoxysilan
(DCPDMY), xyclohexylmetyl-dimetoxysilan (CHMDMS) va
dixyclopentadienyldietoxysilan (DCPDES).

Tao ra polypropvlen (PP)

Polypropylen (PP) c6 thé dugc tao ra trong thiét bi phan tmg don hoc trong quy
trinh trung hgp lién tuc. Thuat nglt “quy trinh tring hop lién tuc” chi viéc polyme, vi
du polypropylen (PP) theo sang ché, dugc tao ra trong it nhét hai thiét bi phan tng ndi
tiép nhau.

Quy trinh tring hop lién tuc ndy gdm it nhit mot thiét bi phan tng thir nhét (R-
1) va mot thiét bi phan tng thi hai (R-2). Theo mot phuwong an cu thé, quy trinh trung
hop lién tuc nay gbém hai thiét bj phan img tring hop (R-1) va (R-2). Thuét ngir “thiét
bi phan ting tring hop” ding d chi ring qua trinh tring hop chinh x4y ra trong no. Do
vdy, trong trudng hop quy trinh gom hai thiét bi phan tng trung hop, dinh nay nay
cling khong loai trir kha ning quy trinh ndy bao gdm, vi dy, budc tién trung hgp trong
thiét bi phan mg tién tring hop. Thuat ngit “gdbm” chi nhim n6i dén duy nhit cac thiét
bi phan tng trung hop chinh.

Tét hon, néu thiét bi phan ting trung hop thir nhit (R-1) hoic thiét bj phan tng
don 1 thiét bi phan ting kiéu huyén phit (SR) va c6 thé 1a thiét bi phan tng thing kidu
timg mé c6 khudy don hozc lién tuc hoic thiét bi phan tng kiéu vong 13p van hanh &
dang khéi hogc huyén phu dic. Thuat ngit "khdi" duoc ding dé chi qua trinh trung hop
trong moi trudng phan Gng cé it nhit 60% (khéi lwong/khdi lugng), tot hon 13 100%
monome. Tt hon, néu thiét bi phan ting kiéu huyén phu dic (SR) theo sang ché 1a thiét
bi phan tng kiéu vong lap (khéi) (LR).

Tt hon, néu thiét bi phan (g thi hai (R-2) va thiét bi phan tmg ndm sau bit ky
1a c4c thiét bi phan tmg trong pha khi (GPR). Céc thiét bi phan ung trong pha khi
(GPR) nay c6 thé 1a thiét bi phan ting dugc tron co hoc hodc kidu tAng sbi bat ky. Tét
hon 13, thiét bi phan tng trong pha khi (GPR) nay 14 thiét bi phan tng kiéu tang soi
duoc khuéy co hoc ¢6 van toc khi it nhét 0,2 m/gidy. Do vay, diéu tin chic 1a thiét bi
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phan tng trong pha khi 13 thiét bi phan tmg kidu ting soi, t6t hon 13 c6 may khudy co
hoc. |

Mot quy trinh nhidu gia doan dugc wu tién 1 quy trinh kiéu “vong pha khi”, nhu
duoc phat trién boi Borealis A/S, Denrmark (d4 biét 12 cong nghé BORSTAR®) dugc
mé ta, vi du, trong cac tai li€u séng ché, nhu trong EP 0 887 379 hodc trong
WO 92/12182.

T4t hon 13, trong thiét bi phan ung trung hop thir nhit (R-1) hoic trong thiét bi
phan tng don, t6t hon 12 thiét bi phan tng kiéu huyén phit (SR), nhu thiét bi phan tng
kiéu vong 1ap (LR), nhiét do 16n hon 65°C, t6t hon 14 bing hoic 16n hon 68°C, con tét
hon nita 12 ndm trong khoang tir 65°C dén 95°C, con tbt hon nita 14 nam trong khoang
tir 65°C dén 90°C, tdt hon nita 1a nim trong khoang 65-80°C, va tét hon nita 1 ndm
trong khoang 70-75°C.

Ap suét trong thiét bi phan tng tring hop thir nhit (R-1) hoic trong thiét bi
phan tmg don, tdt hon 1 thiét bj phan tmg kiéu huyén phu (SR), nhur thiét bi phan Gng
kidu vong 1ap (LR), ndm trong khoang tir 25 bar (25 10°Pa) dén 80 bar (80x 10°Pa), t6t
hon 14 ndm trong khoéang tir 30 bar (30x10°Pa) dén 70 bar (70x10°Pa), t6t hon nita 1a
nim trong khoang tir 40 bar (40x10°Pa) dén 60 bar (6OXI05Pa). Hydro c6 thé dugc bd
sung vao dé kiém soat khéi lugng mol theo cach da biét trong linh vuc nay.

Trong trudng hop quy trinh tring hop lién tuc, hdn hgp phén tng tir thiét bi
phan @ng tring hop thi nhét (R-1) dugc chuyén vao thiét bi phan Gng tht hai (R-2),
~ tuc 1 thiét bi phan Gng trong pha khi (GPR-1), trong d6 t6t hon, néu nhiét do trong
thiét bi phan tng thi hai (R2) nim trong khoang tir 75°C dén 100°C, tét hon nita 1a
nim trong khoang tir 80°C dén 95°C, tét hon nira 14 ndm trong khoang 80-90°C.

Ciing s& t6t hon, néu trong thiét bi phan tmg thtr hai (R-2), khi c6 mit, t6t hon 1a
trong thiét bi phan ung trong pha khi (GPR-1), 4p suét nim trong khoang tir 4 bar
(5x10°Pa) dén 50 bar (50x10°Pa), tbt hon 13 ndm trong khoang tir 15 bar (15x10°Pa)
dén 40 bar (40x10°Pa), t6t hon nita 12 ndm trong khoang tir 20 bar (20x10°Pa) dén
30 bar (30x10°Pa). Hydro c6 thé duoc bd sung vao dé kiém soat khéi lwgng mol theo

cach da biét trong linh vuc nay.
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Thoi gian luu tré tr ¢6 thé khac nhau trong hai viing phéan tng.

Céc diéu kién trong céc thiét bi phan tmg trong pha khi (GPR) khéc, khi c6 mit,
1a twong tw nhu v6i thiét bi phan tmg thir hai (R-2).

Cac két qua dic biét tt c6 thé dat dugc trong truong hop quy trinh bao gdm qué
trinh tién tring hop (P) trudc khi tring hop trong thiét bi phan ung tring hop thir nhét
(R-1) hoic trong thiét bi phan tmg don. Qua trinh tién tring hop (P) c6 thé dugc tién
hanh trong thiét bi phan tng tring hop thir nhit (R-1), tuy nhién, s& t6t hon néu qua
trinh tién tring hop (P) xay ra trong mot thiét bi phan tng tach biét, con duge goi 1a
thiét bi phan tng tién tring hop (P-R). Thiét bi phan tng tién tring hop c6 kich thudce
nhé hon so véi kich thudc cta thiét bi phan ung thtr nhit (R-1) hoic thiét bi phan tng
don va thiét bi phan tng thir hai (R-2), khi ¢6 mit, mot cach twong tmg. Tét hon 13, thé
tich phan (mg cua thiét bi phan tmg tring hop (P-R) so v6i thé tich phan tng cta thiét
bi phan ting tring hop thir nhat (R-1) hoic thiét bj phan tmg don, nhu thiét bi phan @mg
kiéu vong l3p 12 nim trong khoang tir 5% dén 30%. Trong thiét bi phan tng tién tring
hop (P-R), qua trinh tién tring hop (P) duogc thuc hién & dang khdi hodc huyén phu dic
nhu dugc xac dinh dbi véi thiét bi phan Gmg tring hop thér nhit (R-1) hodc thiét bi
phéan ing don néu trén.

Ciing dugc tin chéc 13 nhiét do qua trinh tién tring hop 13 twong dbi thép, tuc 1a
bang hodc nhé hon 50°C, t6t hon nita 14 ndm trong khoang tir 10°C dén 50°C, con tét
hon nita 13 ndm trong khoang tir 12 dén 45°C, tham chi t6t hon nita 13 ndm trong
khoang tir 15 dén 40°C, nhu nim trong khoang tir 18 dén 35°C.

Ap suét trong qua trinh tién tring hop c¢6 thé nim trong khoang tir 20 bar
(20x10°Pa) dén 80 bar (80x10°Pa), t6t hon 12 ndm trong khoang tir 25 bar (25x10°Pa)
dén 75 bar (75x10°Pa), nhu nim trong khoang tir 30 bar (30x10°Pa) dén 70 bar
(70x10°Pa), hodc ndm trong khoang tir 30 bar (30x10°Pa) dén 50 bar (50x10°Pa). Thoi
gian luu tri ¢6 thé nam trong khoang tir 0,1 dén 1,5 gid, nhw ndm trong khoang tir 0,2
dén 0,8 gio.

Tét hon 13, quy trinh tring hdp néu trén dugc tién hanh bang cach sir dung SCS

nhu dugc xac dinh & trén.
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Céc chét phu gia

Hbn hop theo sang ché c6 thé chira cac chit phu gia da biét trong linh vuc k¥
thuat ndy, nhu cac chit chdng oxy hoa, cac chit tdy axit, tic nhan tao mAam, chét chdng
chap dinh, va chéit khir tinh dién. Thong thudng hdn hop nay c6 thé chira cac chét phu
gia dd néu trong ban mo ta véi lwong khong qué 5,0% khdi lwgng, ciing tot hon nita 1a
khong 16n hon 3,0% khéi luong, nhu khong 16n hon 2,0% khéi lwong.

Theo mot phwong 4n ciia sang ché, hdn hop nay chia tir 0,1 t6i 5,0% khéi lugng
cia mot hodc nhiéu chét phu gia dugc chon tir nhom bao gém chét chéng chdp dinh
(AB), chit chéng oxy héa, chét tiy axit, tic nhan tao mam, va/hoic chét kht tinh dién.
Céc chit phu gia dugc uu tién bao gdm cac chét chéng chap dinh, chét chéng oxy hoéa,
va/hodc chit tiy axit.

Tét hon 13, hdn hop theo sang ché khong c6 tac nhan trugt.

Mot phwong 4n khac dé cap dén chit chdng chap dinh, cac chit chbng oxy héa
va/hodc cac chét tiy axit, nhung khong c6 tac nhan truot.

Kha ning luu gift dién hoa 12 mot sé do vé kha ning bam dinh ctia mot bé mit
v6i bé mat lién k&. Kha ning luu giit dién hoa dugc danh gia bang két qua thir nghiém
danh diu muc. Kha ning bam dinh cang cao, gi4 tri thit nghiém dénh d4u muyc cang
cao.

Cén phai hidu ring viéc bd sung chat phu gia 12 phd bién trong linh vuc k§ thuat
nay. Do d6, diéu dugc xem 13 d3 dugc mo ta va da biét dbi voi ngudi o hiéu biét trung
binh trong linh vuc k¥ thuat nay 1 chit bit ky trong sd cac chét phu gia da duge mo ta
trong ban mo ta, v6i lwong da duge md ta trong ban mo ta, cod thé 1a dugc bd sung mot
minh hodc két hop véi cac chét khac duoc bd sung vao bét ky trong s6 cac hdn hop da
mo ta trong ban mo ta.

Céc chit chdng oxy hoa thudong duoc sir dung trong linh vie k¥ thuat nay, vi du,
gdm cac phenol bi 4n ngit khong gian (nhu CAS No. 6683-19-8, ciing dugc ban dudi
dang thuong phdm Irganox 1010 FF™ ciia hang BASF), cac chit chng oxy hoa trén
co s& phospho (nhuw CAS No. 31570-04-4, ciing dugc ban dudi dang cac thuong pham
Hostanox PAR 24 (FF)™ cua hang Clariant, hodc Irgafos 168 (FF)™ cua héng
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BASF), cic chit chéng oxy hoéa lwu huynh (nhu CAS No. 693-36-7, duoc ban dudi
dang thuong phdm Irganox PS-802 FL™ cua hang BASF), c4c chit chéng oxy héa
trén co s& nito (nhu 4,4°-bis(1,1°-dimetylbenzyl)diphenylamin), hodc hén hop céac chit
chéng oxy hoa.

Céc chit ty axit cling thuong da biét trong linh vue k¥ thuat ndy. Céac vi du bao
gdm cac canxi stearat, natri stearat, kém stearat, cac oxit magie va k&m, hydrotalxit
téng hop (vi du, SHT, CAS-no. 11097-59-9), lactat va lactylat, ciing nhu cdc canxi va
kém stearat.

Céc chit chéng chap dinh phd bién gdm céc silic oxit ty nhién nhu dat tao silic
(nhu CAS-no. 60676-86-0 (SuperfFloss™), CAS-no. 60676-86-0 (SuperFloss E™),
hodc CAS-no. 60676-86-0 (Celite 499™)), c4c silic oxit tdng hop (nhu CAS-no. 7631-
86-9, CAS-no. 7631-86-9, CAS-no. 7631-86-9, CAS-no. 7631-86-9, CAS-no. 7631-
86-9, CAS-no. 7631-86-9, CAS-no. 112926-00-8, CAS-no. 7631-86-9, hoic CAS-no.
7631-86-9), cac silicat (nhu nhom silicat (kaolanh) CAS-no. 1318-74-7, natri nhom
silicat CAS-no. 1344-00-9, kaolanh d3 nung CAS-no. 92704-41-1, nhom silicat CAS-
no. 1327-36-2, hodc canxi silicat CAS-no. 1344-95-2), cac zeolit téng hop (nhu natri
canxi nhom-silicat hydrat CAS-no. 1344-01-0, CAS-no. 1344-01-0, hodc natri canxi
nhom-silicat, hydrat CAS-no. 1344-01-0).

Pugc dic biét wu tién 1 chat chéng chap dinh (AB) 1a silic dioxit va/hoic
silicat. Tét hon 14, chit chéng chdp dinh (AB) 1a silic dioxit (SiO,), nhu silic dioxit
téng hop. Thong thuong, silic dioxit c6 thé tich 16 rdng ndm trong khoang tir 0,8 dén
1,2ml/g va/hodc ¢ hat nam trong khoang tir 3,5 dén 6,0 pm.

T4c nhan tao mam ciing da biét trong linh vuc ky thuat ndy. Ching c6 thé 1a
duogc chon tir nhém bao gém cac benzoat, nhu natri hodc lithi benzoat, cac hop chét
sorbitol, nhu 2,4-di(metylbenzyliden) sorbitol, cac hgp chét trén co s& phospho nhu
natri di(4-tert. butylphenol) phosphat, nhung ciing c6 thé 1 cac chit tao mim beta nhu
N,N’-dixyclohexyl-2,6-naphtalen dicarboxyamit, cic nhua thong nhu canxi resinat, va
cac chit khac nhu talc.

Chét khir tinh dién cling da biét r& trong linh vuc k¥ thuat nay. Chung c6 thé
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dwoc chon tir nhom bao gdm cac glyxeryl este nhu CAS-no. 97593-29-8, CAS-no.
97593-29-8, hodc CAS-no. 97593-29-8, cac amin da etoxyl hoa nhu Hostastat FA 18 ™
cta hiang Clariant, cAc amit di etoxyl héa nhu N,N-bis(2-hydroxyetyl) dodecanamit,
vét chbng tir vinh ctru nhu loai Irgastat™ ciia hang BASF, hodc cac san phdm trén co
s@ sorbitan nhu sorbitan monooleat.

Sang ché ciing dé cap dén mang 1am tir hdn hop theo sang ché.

Tét hon 13, mang nay co do day nim trong khoang tir 5 dén 2000pm, &t hon 13
nim trong khoang tir 10 dén 1000pum, t6t hon nita 12 nim trong khoang tir 20 dén
700pm, nhu nim trong khoang tir 30 dén 500pm.

Tét hon, néu mang theo sang ché c¢6 d6 duc nhé hon 5,0%, t6t hon nita 13 nhod
hon 4,0% va tbt nhét 12 nho hon 3,3% khi dwoc do trén mang duc day 50pum theo tiéu
chudn ASTM D1003-00.

Tét hon, néu chi s6 ham luong phan gel ciia mang theo sang ché nhé hon 30, tot
hon nita 1a nhd hon 15 va tot nhét 1a nhé hon 12.

C6 su phan biét gifta mang khong dinh huéng va mang dinh huéng (xem 4n
phim, vi du, polypropylene handbook, Nello Pasquini, 2nd edition, Hanser). Mang
dinh hudng thuong 1a mang dugc dinh huéng theo hai truc, trong khi mang khong dinh
huéng 13 mang dic hoic mang théi. Do d6, mang khong dinh huéng khong duge kéo
cing theo hudng gia cong va hudng vudng goc nhu dbi voi mang dinh hudng.

Tt hon, néu mang theo sang ché 13 mang khong dinh huéng, t6t hon nita 1a
mang duc hodc mang thdi trong d6, tly ¥, mang nay duoc phu kim loai.

Diéu quan trong dbi véi mot mang d& phu kim loai 12 16p mit ngoai. Tét nhét 13,
mang ndy woc phit kim loai va 16p mat ngoai 1am bang hén hop theo sang ché.

Céc d4u hiéu dugc wu tién ctia hdn hop theo sang ché ciing 1 cac ddu hiéu dugc
uu tién ciia mang theo sang ché va nguoc lai.

Sang ché ciing @ cap dén quy trinh san xuit mang bang cach st dung hdn hop
theo sang ché, tot hon 13, hdn hop theo sang ché dl;f(_)'c cip vao day chuyén san xuét
mang duc hodc diy chuyén san xuit mang thdi, tét hon 14 diy chuyén san xuit mang

duc, de sau d6 tao ra mang.
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Cac du hiéu duoc wu tién cta hdn hop va mang theo sang ché ciing 1a céc diu
hiéu dugce wu ti€n ctia quy trinh theo sang ché va nguoc lai.

Sang ché tiép theo mo ta viéc sit dung polyetylen ty trong cao (HDPE) c6 ¢& hat
trung binh dso ndm trong khoang tir 370 dén 430pm trong hdn hop con c6 polypropylen
dé v6i hdn hop nay tao ra mang c6 chi s6 ham luong phin gel thip, tot hon 13, chi s6
ham lugng phan gel clia mang dugc tao ra bang cach st dung hdn hop bao gdm
polyetylen ty trong cao (HDPE) va ca polypropylen l1a nh6 hon so véi chi s6 ham luong
phén gel cia mang (mang 2) dugce tao ra trong cing mot diéu kién sir dung ciing mot
thanh phin chi khac 13 polyetylen ty trong cao (HDPE) dugc thay thé bing
polypropylen véi lugng twong duong.

Cac phuong an dugce uu tién khac vé polyetylen ty trong cao (HDPE) dd dugc
dua ra & trén khi md ta hdn hop theo sang ché.

Do d6, thuat ngit “chi sb ham lugng phan gel thip” thuong ding dé chi rang chi
s ham luong phin gel cia mang dugc san xuét bang cach st dung hén hop gdm
polyetylen ty trong cao (HDPE) va ca polypropylen 1a nhé hon so v6i chi s6 ham lugng
phan gel clia mang (mang 2) dugce tao ra trong cing mot didu kién st dung ciing mot
thanh phin chi khac 1i polyetylen ty trong cao (HDPE) dugc thay thé bang
polypropylen v6i lugng twong duong.

Théng thudng, polypropylen 1a polypropylen (PP) nhu duoc xé4c dinh theo sang
ché.

Céac dAu hiéu duge vu tién ciia hdn hop, mang va quy trinh theo séng ché ciing
1a c4c ddu hiéu duoc wu tién cia khi 4p dung theo séng ché va nguoc lai.

Sang ché dugc mé ta tiép bang cac vi du khong nhim giéi han sau day.

Vi du thwe hién sang ché
Céc dinh nghia vé cac thuat ngit va cac phwong phép xéc dinh dudi day dugc ap
dung dbi voi phin mo ta néu trén clia sang ché ciing nhu cac vi du & duéi trir khi ¢6

quy dinh cu thé khac.
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Co hat

Trong ban mo ta, thuat nglt “cd hat” cua chit don hoic chét liéu dang hat khac
dugc mo ta boi su phan bd theo ¢& hat ciia nd. Tri s6 d, thé hién dudng kinh ma Gng
v6i x % thé tich cua céac hat c6 dudng kinh nhé hon d,. Do @6, tri s6 dsq 12 c& hat trung
binh dugc xac dinh theo thé tich, tic 1a 50% téng thé tich cta toan bd s6 hat dugc cAu
thanh tir cac hat nho hon ¢& hat hat. Trong phédn md ta cua sang ché, c¢& hat dugc dic ta
theo ¢& hat dugc xéac dinh theo thé tich ds, trir khi c¢6 quy dinh khac. C4ch hiéu twong
tu dugc quy dinh dbi voi cac tri s6 dgg, djg va SPAN ((Dgg —D10)/Dso). DPé xac dinh c&
hat trung binh dugc x4c dinh theo thé tich dsg, & hat tdi da dgo va c& hat dyo, thiét bi do
Mastersizer 2000 hodc Mastersizer 3000 cia hdng Malvern Instruments Ltd., Great
Britain, nhd st dung md hinh tan xa 4nh sang Fraunhofer duoc sir dung. Su phan bd c&
hat dugc xac dinh theo trong lugng c6 thé 1a teong tng voi ¢d hat duge xéc dinh theo

thé tich néu nhu ty trong ciia toan bd céc hat 12 nhu nhau.

Do trong subt, @0 duc va do ro

Ching dwgc x4c dinh theo tiéu chudn ASTM D1003-00 trén céc tim mau
60x60x1 mm’® dugc duc 4p luc theo tiéu chudn EN ISO 1873-2 str dung nhiét do nong
chay 200°C va trén cac mang dic day 50pm dugc san xuét trén day chuyén san xuét

mang diic mot 16p ¢6 nhiét dd néng chay 220°C va nhiét dd truc can ngudi 20°C.

Chi s6 ham lugng phan gel OCS
1. Thiét bi

Thiét bi bao gdm may ép dun thi nghiém ME 25/5800 V3 ¢6 5 ving gia nhiét,
d4u ndi va khuon rong 150mm. B§ phéan nim sau bao gém truc can ngudi CR- 9,
duong kinh 140mm, bao gdm phwong tién gia nhiét Haake C40P va phuong tién 1am
ngudi (15 téi 90°C), camera quét truc tuyén FS -5/4096 Pixel (chuyén d6i dong hoc k§

thuat sd cac anh dam nhat) va bg phan quén v6i kiém sodat stre tu cang t61 10N.

2. Céc thong sb thiét 14p riéng cho qua trinh san xu4t mang
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Théng sb thiét 1ap nhiét do cho cac viing gia nhiét & méy can va khuon duogc

phan nhom d6i véi polypropylen tuy theo khoang MFR thanh sédu nhom:

Nhém 1: Khoang MFR: 0,2-0,5 g/10 phit (230°C/2,16 kg), cac nhiét do
240(cAp)/260/270/280/290/290/290°C

Nhém 2: Khoang MFR: 0,5 t6i 1,0 g/10 phut (230°C/2,16 kg), cac nhiét 46
220(cép)/240/255/270/270/270°C

Nhém 3: Khoang MFR: 16n hon 1,0 t6i 2,0 g/10 phut (230°C/2,16 kg), cac nhiét do
190(c4p)/210/225/240/240/240°C

Nhoém 4: Khoang MFR: 16n hon 2,0 t6i 4,5 g/10 phut (230°C/2,16 kg), cac nhiét do
190(cép)/205/220/230/230/230°C

Nhém 5: Khoang MFR: 16n hon 4,5 to 8,0 g/10 phut (230°C/2,16 kg), nhiét do
190(c4p)/205/215/220/220/220°C

Nhém 6: MFR 16n hon 8,0 g/10 phat (230°C/2,16 kg), cic nhiét do
180(cAp)/195/210/220/220/220°C

Céc thong sb thiét 1ap trude:
Tbc d6 quay (truc vit): 20 vong/phiit
Tbc dd kéo dut: 2 m/phut;
D06 day mang 50+/-5um

3. Qua trinh do

Sau khi thiét 1ap cac thong sb sau: Trong trudng hop cac vt liéu twong duong;
thoi gian chay khoang 60 phut, trong truong hop cac vét liéu c6 dd phan ky cao,
khoang 120 phut.

Két qua
Piéu chinh mang ddng nhit & nhiét d6 va 4p suit néng chay khong dbi. Dién
tich do dugc chudn hoé voi Sm?. Quaé trinh do dugc tu dong két thic khi dat duoc dién

tich nay. Két qua s& dong thoi dugc in.
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S6 lwong cac khuyét tat tim thdy, tmg vé6i don vi 1/m?, dugc phan nhém theo c&

hat va dugc nhan véi hé sb khdi lugng, thé hién cho chi s6 ham luong phﬁn gel

Nhoém c¢& hat 1
Nhoém ¢d hat 2
Nhoém cd hat 3
Nhoém cd hat 4

Vi du:

17 khuyét tat
5 khuyét tat
2 khuyét tat
0 khuyét tat

100-300pum hé s6 khéi lugng x 0,1
301-600pum hé sb khéi lwong x 1,0
601-1000pm hé sb khéi lugng x 5,0
>1000pum hé sb khéi lwong x 10

nhém c& hat 1
nhom cd hat 2
nhom c& hat 3

nhom cd hat 4

x0,1=1,7
x 1,0=35,0
x5,0=10,0
x10,0=0

chi s6 ham lugng phén gel = 16,7

Thir nghiém d4nh diu muc duge thue hién theo tiéu chudn ISO 8296

Téc d6 dong néng chay (MFR) duoc xac dinh theo tiéu chudn ISO 1133.

Phén tan trong xylen lanh (XCS, % khi lwong): Luong tan trong xylen lanh
(XCS) dugce x4c dinh & 25°C theo tiéu chudn ISO 16152; xut ban lan tht nhét; 2005-
07-01.

Nhiét d6 néng chay Tm, nhiét d6 két tinh Tc: dugc do bing may do nhiét lwong
quét vi sai Mettler TA820 (DSC) trén cc mAu 5 t6i 10mg. DSC chay theo tiéu chuin
ISO 11357/phén 3 /phwong phap C2 theo chu k¥ gia nhiét/lam ngubi/gia nhiét véi tbc
d6 quét 10°C/phit trong khoang nhiét do +23 t6i +210°C. Entalpy va nhiét d6 két tinh
dugc xdc dinh & budc lam ngudi, trong khi nhiét dd néng chay va entalpy néng chay

duoc xac dinh & budc gia nhiét 1an hai.
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Nguyén li¢u

UNEX HDPE T1 duoc cung cép bdi hing Dakota nv, Belgium, né polyetylen ty
trong cao & dang bot c6 nhiét d6 néng chay T,, bang 130°C, tbc d6 dong noéng chay
MFR, bing 20g/10 phut (190°C/2,16kg), ty trong khoang 940kg/m’>, d50 bang 401,6,
d90 bang 712,3, d10 bing 187,9 va SPAN bang 1,31.

MG9601, duge cung cip boi hiang Borealis, & dang vién tron, né 1a polyetylen
ty trong cao c6 ty trong bang 960 kg/m’, tdc d6 dong noéng chay MFR, bang 31g/10
phut (190°C/2,16kg), va c& hat dso 16n hon 1mm.

Polypropylen (PP)

Chét xtc tac dugc st dung trong cac quy trinh tring hop trong céc vi du 1a chét
xuc tac dugc didu ché nhu & Vi du 8 cia WO 2004/029112A1 (xem céc trang 22-23),
chi khéc 13 dietylnhém clorua dugc sir dung 1am hop chit nhém thay cho trietyl nhom.

Chét cho dién tir ngoai 13 dixyclopentyldimetoxy silan di dugc st dung. Ty 1€
gifta nhdm va chét cho dién tir 1a 7,5. Polypropylen di dugc dong tring hop cling v6i
etylen trong hé thong thiét bi phan tmg nhiéu giai doan hai hinh thai quy mé pilot theo
cach thuc tring hop bao gdm qua trinh tién tring hop, thiét bi phan Gmg kiéu vong lap
va thiét bi phan tmg trong pha khi, ciing v6i chit xdc tdc cua hé théng néu trén va
trong cc didu kién tring hop sau ddy (Bang 1). Cac ddu hiéu k¥ thuét ctia copolyme da

tao ra dugc dua ra trong bang 2.

Bang 1: Céc diéu kién tring hop copolyme ngiu nhién caa propylen (PP)

Vidu PP
Téng san pham (kg/gid) 60
Tién tring hop Nhiét d6 (°C) 30
Ap suit (ba) 55 (55.10°Pa)
Chét cho dién tir (g/t) 35
Liéu cip H2 (g/gio) 2,5
Liéu cip C2 (g/gid) 300
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Thiét bi phan tmg kiéu vong lip Nhiét d6 (°C) 70
Téng san pham (kg/h) 25
Ap suit (ba) 55 (55.10°Pa)
Luong C2 (% khéi lwong) 2
C2/nang suét (kg/t) 22
Liéu cap C2 (g/h) 350
H2/C3 trong vong lap 4
(mol/kmol)
MFR (230°C) 8
Thiét bi phan Gng trong pha khi C2/C3 (mol/kmol) 14
Luong C2 (% khdi lugng) 2
H2/C3 (mol/kmol) 40
MFR (230°C) 8
Nhiét d6 (°C) 85
Ap suit (ba) 21 (21.10°Pa)
Mirc @6 chia tach (%) 55

Trong bang 1, thuat ngir “H2/C3 (mol/kmol)* dugc ding dé chi ty 18 lidu cép

H2/C3, va thudt ngit “C2/C3 mol/kmol” dugc ding d& chi ty 18 liéu cép C2/C3. Thé
tich cua thiét bi phan tng tién tring hop 14 rit nhé, va ning suét 1a nhd hon nhiéu so
v6i & thiét bi phan tng kiéu vong lap va thiét bi phan (mg trong pha khi. Trong ban md
ta nay, thut ngit "R-PP1" duoc dung dé chi cho toan bd copolyme dugc tao ra trong

thiét bi phan Gng tién tring hop va thiét bi phan tng kiéu vong lap, va thuat ngit "R-

PP2" dugc dung dé chi cho phin duoc tao ra trong thiét bi phan ng trong pha khi.

Céc ddc diém k§ thuat ciia san phdm copolyme thanh phim dugc dua ra trong

bang 2.
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Bang 2: Céc ddc diém k¥ thuat ciia copolyme ngau nhién ctia propylen (PP)

PP
C, [% khbi lugng] 2

MEFR, [2/10 phit] 8,0
XS [% khéi lugng] 3,5

Sau khi tring hop, copolyme dugc vién tron trong may ép dun. San phim c6
chira céc chét phu gia thong thuong nhu chit tiy axit thong thuong (vi du, Ca stearat),
chét chéng oxy hoa (vi dy, Irganox 1010, Irgafos 168), va chét chéng chép dinh (vi dy,
silic oxit tong hop) véi tbng khdi lugng 0,45% khéi lugng.

CE1l
100% khéi luong PP da tao ra nhu vay duge ép dun cung v6i nhau trong may

dac dé tao ra mang dac mot 16p voi do day SOpm.

CE2
96% khéi luong PP da tao ra nhu vay duoc dong ép dun cung véi 4% khéi
luong MG9601 (& dang vién tron) trong mdy duc dé tao ra mang dac mot 16p voi do

day 50pm.

IE1

96% khdi luong PP d3 tao ra nhu néu trén duoc ddng ép dun cung véi 4% khéi
luong UNEX HDPE T1 da dugc nghién lanh siu trong may dic dé tao ra mang duc
mot 16p voi do day S0pm.

Bang 3: Cac két qua thir nghiém

Chi s6 ham luong phdn gel |  Thir nghiém danh ddu myc | Do duc
Ngay 7 | Ngay 14 | Ngay 21
CEl 16 38 36 36 1,4
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CE2 61 38 36 36 3,5
IE1 8 38 36 36 3,1

Viéc ding polyetylen ty trong cao (HDPE) c6 c& hat dic thii theo sang ché chi
anh huéng do6i chut téi cac déc tinh quang hoc trong khi cho phép cai thién mdt cach
dang ké chi s6 ham lugng phan gel. Viéc dung bt polyetylen ty trong cao (HDPE) dén
dén 1am giam d6 duc khéac hén véi viéc ding vién tron polyetylen ty trong cao (HDPE),
tire 13, polyetylen ty trong cao (HDPE) c6 ¢& hat, vi du, tri sb dsg, 16n hon c& hat theo

sang ché. Hon nita, kha ning luu giit dién hoa van duoc duy tri & mic twong duong.
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YEU CAU BAO HO

1. Hdn hop polypropylen gbm:

(a) polypropylen (PP) vé6i lugng it nhit 85 phan khdi lugng (ppw) tinh theo 100
phén khéi lwong (ppw) ciia hdn hop, va

(b) polyetylen ty trong cao (HDPE) véi lugng khong 16n hon 15 phan khéi
lwong (ppw) tinh theo 100 phan khéi lwong ctia hdn hop,

trong d6 polyetylen ty trong cao (HDPE) c6 ¢& hat t5i da dgg nhé hon 1000um.

2. Hon hop polypropylen theo diém 1, trong d6 hén hop nay dugc tao ra bing cach
tron, tt hon 14 tron kho hodc tron noéng chdy, polypropylen (PP) véi polyetylen ty
trong cao (HDPE).

3. Hon hop polypropylen dugc tao ra bang cach tron:

(a) polypropylen (PP) v6i lugng it nhit 85 phan khéi luong (ppw) tinh theo 100
phan khéi lugng (ppw) ctia hdn hop, va

(b) polyetylen ty trong cao (HDPE) véi lugng khong 16n hon 15 phan khéi
luong (ppw) tinh theo 100 phan khéi Iwong ciia hdn hop,

trong d6 polyetylen ty trong cao (HDPE) c6 c& hat t6i da dg nhé hon 1000pm.

4. Hon hop polypropylen theo diém 3, trong d6 viéc tron 13 tron khod hoic tron nong

chay.

5. Hon hop polypropylen theo diém bit ky trong s6 cac diém néu trén, trong d6
polyetylen ty trong cao (HDPE) c6 ¢ hat trung binh dsy nhé hon 800pm.

6. Hon hop polypropylen theo diém bat ky trong sb cac diém néu trén, trong d6

polyetylen ty trong cao (HDPE) ¢6:
(a) nhiét do néng chay (T,,) nidm trong khoang tir 120 dén 150°C;

-31-



30972

va’/hoac

(b) tbe @6 dong néng chay MFR, (190°C, 2,16kg) nim trong khoang tir 10 dén
30 g/10 phut;
va/hoac

(c) ty trong it nhit 1 930 kg/m”.

7. Hon hop polypropylen theo diém bit ky trong sd cac diém néu trén, trong do6
polypropylen (PP) 1a copolyme propylen ngiu nhién ¢6 ham lwong comonome nim
trong khoang tir 0,5 dén 6,0%mol, t6t hon 13 comonome nay la etylen va/hodc a-olefin

c6 4 t6i 10 nguyén tir cacbon.

8. Hon hop polypropylen theo diém bit ky trong sb cic diém néu trén, trong d6
polypropylen (PP) cé:

(a) tdc @6 dong néng chay MFR2 (230°C) do dugc theo tiéu chuin ISO 1133
nam trong khoang tir 5 dén 15 g/10 phit;
va/hoac

(b) phan tan trong xylen lanh (XCS) nim trong khoang tir 1,0 dén 6,0% khéi

lugng.

9. Hon hop polypropylen theo diém bat ky trong sb cac diém néu trén, trong d6 hdn

hop nay khong chira tic nhan truot.
10. Mang 1am tir hdn hop theo diém bét ky trong sb cac didm néu trén.

11. Méang theo diém 10, trong d6 mang nay co:

(a) d0 duc nhé hon 5,0% do dugc trén mang dac day 50pm theo tiéu chuin
ASTM D1003-00;
va/hoic

(b) chi s6 ham lwong phan gel nhé hon 30.
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12. Mang theo diém 10 hodc 11, trong d6 mang nay 14 mang duc hodc mang thdi trong

do, tuy y, mang nay dugc phu kim loai.

13. Quy trinh san xut hn hop polypropylen, trong d6:

(a) polypropylen (PP) véi lugng it nhét 85 phan khdi lugng (ppw) tinh theo 100
phan khéi luong (ppw) ciia hdn hop, va

(b) polyetylen ty trong cao (HDPE) v6i luong khong 16n hon 15 phan khdi
luong (ppw) tinh theo 100 phan khéi lvong (ppw) ctia hdn hop,

duoc tron, tdt hon 13 duge tron kho hodc duge tron néng chay,

trong d6 polyetylen ty trong cao (HDPE) ¢6 ¢& hat tdi da dgo nhé hon 1000um.
14. Quy trinh theo diém 13, trong d6 polyetylen ty trong cao (HDPE), polypropylen
(PP), ciing nhu hén hop dd néu 1a nhu duoc x4c dinh theo diém bét ky trong sb cac

diém tir 5 161 9.

15. Quy trinh san xuit mang bing cach sir dung hén hop theo diém bét ky trong sb cac

diém tir 1 161 9.

16. Quy trinh theo diém 15, trong 6 hdn hop duge cip vao diy chuyén san xuit mang

duc hodc day chuyén san xuat mang thoi dé nhd d6 tao ra mang.
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