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Linh vye ky thuit duge dé cap
Sang ché d& cap dén hdn hop chit xtc tac chinh chira chét cho dién tir ndi amit

este, hé x1c tac chira nd, va polyme dugc tao ra tir no.

Tinh trang ky thuit ciia sing ché

Nhu ciu toan cau dbi v6i polyme dua trén olefin lién tuc ting do ing dung cua
cac polyme nay ngay cang da dang va phtc tap. Vi dy, polyme dua trén olefin véi
phan bd trong lugng phan tir (molecular weight distribution - MWD) rong ngdy cang
duoc ung dung nhiéu trong ép néng; dtc éng, dlc tao bot, dic phun 4p lyc; va mang.
D3 biét hé xuc téc Ziegler-Natta d& san xuat polyme dua trén olefin, dic biét 1a polyme
trén co s& propylen, voi MWD rdng. Hé xtc tic Ziegler-Natta thuong chua chat xuc
tac chinh 13 halogenua kim loai chuyén tiép (nghia la, titan, crom, vanadi) dugc mang
trén mot hop chét kim loai hodc 4 kim, nhu magie clorua hoic silic oxit, chét xic tac
chinh nay dugc tao phirc v6i ddng xtc tac nhu hop chit co-nhém. Tuy nhién, viéc san
xuét polyme dua trén olefin c6 MWD rong theo cach ding hé xuc téc Ziegler-Natta
thuong chi duoc 4p dung & quy trinh mot 10 phan tng doi hoi kiém soat nghiém ngit
va/hodc quy trinh nhiéu 106 phan tmg doi hoi nhidu thiét bi phan ting ndi thanh day.

Do ludn xuét hién céc ung dung mdi ctia polyme dua trén olefin, nén luén cé
nhu ciu d6i voi polyme dua trén olefin c6 cac dic tinh ddi moi va cai thién. Cu thé,
mong mudn ¢ duge hé xuc tac Ziegler-Natta c6 thé tao ra polyme dua trén olefin, va
dac biét 1a polyme trén co s& propylen, c6 phan bé trong lugng phéan tir (MWD) rong

v6i it han ché vé quy trinh hon va it thiét bi hon.

Ban chét ky thuit ciia sang ché

Séang ché dé cap dén chit cho dién tir ndi amit este va sir dung chiing trong chat
xtc tac chinh va hé xutc tac. Hé xuc tac chira chit cho dién tir ndi amit este c6 ung
dung trong céc qua trinh trung hop olefin. H¢ xtc tac chira amit este theo séng ché c6

hoat tinh xtc tac cao, tinh chon loc xuc tac cao, va tao ra olefin trén co s& propylen cé
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chi s§ déng cdu cao va phan b trong lwong phan t rong.

Theo mdt phuong 4n, sang ché dé xuit quy trinh bao gdm budc halogen héa so
bo tién chit cta chét xdc tic chinh bing chét halogen héa, va bd sung amit este vao
tién chét ctia chét xuc tac chinh dd duoc halogen héa trong hdn hop phan tng. Tiép
theo, quy trinh nay con bao gdm budc tao hdn hgp chét xtc tic chinh chira gbc magie,
géc titan, va chit cho dién tr ndi chira amit este.

Theo mdt phuong an, sang ché dé xuit hdn hop chat xuc tac chinh bao gdm hdn
hop céc gbc magie, gbc titan, va chit cho dién tir noi két hop. Chét cho dién tir ndi két
hop bao gdm amit este va hop phin chat cho dién tir. Hop phin chét cho dién tir c6 thé
1a benzoat.

Theo mdt phuong 4n, séng ché d& xudt hdn hop xuc tic bao gdm hdn hop chit
xtc tac chinh va ddng xtic tic. HOn hop chit xuc téc chinh bao gbm hdn hop cac gbe
magie, gdc titan, va chit cho dién tir noi két hop. Chit cho dién tr ndi két hop bao
gdm amit este va hop phan chét cho dién tir. Hop phin chit cho dién tir c6 thé la
benzoat.

Theo mdt phuong 4n, sang ché dé xudt quy trinh san xuit polyme dua trén
olefin. Quy trinh nay bao gdm budc cho olefin tiép xtic vi hdn hop xic téc trong diéu
kién polyme héa. Hn hop xiic téc chinh bao gdm chét cho dién tir ndi két hop. Chét
cho dién tir ndi két hop bao gdm amit este va hop phéan chét cho dién tir. Quy trinh nay
con bao gém bude tao ra polyme dua trén olefin.

Theo mdt phuong 4n, sang ché dé xuit quy trinh san xuit hdn hop chét xuc tic
chinh cai tién.

Theo mdt phuong 4n, séng ché dé xuit hdn hop chét xutc tac chinh dugc cai
tién.

Theo mét phuong an, sang ché dé xudt hdn hop xtc tac duge cai tién dé polyme
héa polyme dua trén olefin.

Theo mdt phuong 4n, sang ché d& xuit hdn hop xtc tic chira amit-este c6 hoat
tinh xtc tac cao hon va/hodc tinh chon loc xtc tac cai thién.

Theo mét phuong 4n, sang ché dé xuét hdn hop xuic tic khong chira phtalat va
polyme dua trén olefin khong chira phtalat dugc tao ra tir hdn hop xc tac nay.

Theo mét phuong 4n, sang ché d& xudt hdn hop xuc tic c6 thé tao ra polyme
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trén co s& propylen c¢6 phan b trong lwong phéan tir rong va/hoic chi s6 déng ciu cao.
Theo mot phuong 4n, sang ché dé xudt hdn hop xuc tic c6 thé tao ra polyme
trén co so propylen c6 phan b trong lugng phan tir rong trong mét thiét bi phan tmg

duy nhat.

M ta chi tiét sang ché

Sang ché dé xudt quy trinh cai thién hoat tinh xtc tic va/hodctinh chon loc xtc
tac. Quy trinh nay bao gdm budc cho tién chét clia chét xtc tic chinh phan tng it nhit
mdt phin v&i chét halogen hoa trude khi phan ting véi chat cho dién tir noi amit este.
Quy trinh phan ung lién tuc trong subt qua trinh tao chét xtic tac chinh nay lam ting
hoat tinh xuc tac/tinh chon loc ctia hdn hop chét xtc tac chinh.

Theo mdt phuong 4n, sang ché dé xuét quy trinh bao gdm budc halogen héa so
bod tién chét ctia chit xuc tac chinh bing chit halogen héa. Quy trinh nay ciing bao
gdm budc bd sung amit este vao chat xtic tac chinh di dugc halogen héa trong hén
hop phéan tmg, va tao ra hdn hop chit xtic tic chinh chira gbc magie, gdc titan, va chit
cho dién tir ndi chira amit este.

Tién chét cua chét xtc tac chinh c6 thé 1a hop chat chira gbc magie (MagMo),
hop chit kim loai két hop magie (MagMix), hogic hop chit magie clorua chita benzoat
(BenMag). Theo mdt phuong 4n, tién chit cta chit xuc tac chinh 14 tién chat gbc
magie (“MagMo”). “tién chdt MagMo” chita magie 12 hop phan kim loai duy nht.
Tién chit MagMo bao gdém gbc magie. Vi du khong gii han vé cac gbc magie thich
hop bao gdm magie clorua khan va/hodc san phdm cong voi rugu cua nd, magie
alkoxit hodc aryloxit, magie alkoxy halogenua két hop, va/hoidc magie dialkoxit dugc
cacbonat hoa hodc aryloxit. Theo mdt phuong an, tién chat MagMo la magie di-(Ci-
s)alkoxit. Theo mot phuong an khéc nita, tién chit MagMo 1a dietoxymagie.

MagMix bao gém magie va it nhit mot nguyén tir kim loai khic. Nguyén tir
kim loai khac nay co thé 1a kim loai thudc nhém chinh hodc kim loai chuyén tiép, hoac
kim loai chuyén tiép thuéc nhém IIIB — VIIIB. Theo mdt phuong 4n, kim loai chuyén
tiép duoc chon tur Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Y, Zr, Nb, va Hf. Theo m¢t phuong
an khac nita, tién chit MagMix 1a hop chit magie/titan két hop (“MagTi”). “Tién chat
MagTi” c6 cong thitc MgqTi(OR®)X, trong d6 R¢ 1a gde hydrocarbon béo hoic thom
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c6 1 dén 14 nguyén tir cacbon hogc COR’ trong d6 R’ 1a gbc hydrocarbon béo hoic
thom c6 1 dén 14 nguyén tir cacbon; mdi nhém OR® 14 gidng hodc khéc nhau; X ddc
lap la clo, brom hodc iot, t6t hon 1a clo; d béng 0,5 dén 56, hoic 2 #n 4; f béng 2 dén
116 hogc S dén 15; va g bing 0,5 dén 116, hogc 1 dén 3.

Theo mot phuong 4n, tién chit cua chét xuc tac chinh 1a nguyén liéu magie
clorua chira benzoat. Dugc st dung trong ban mé ta nay, “magie clorua chira benzoat”
(“BenMag™) 1a chit xuc tic chinh magie clorua (nghia 13, tidn chét cia chit xuc tic
chinh da duoc halogen héa) chira chét cho dién tir ndi benzoat. Nguyén liéu BenMag
cling c6 thé bao gdm gdc titan, nhu titan halogenua. Chét cho dién tir ndi benzoat
khong bén va c6 thé dugc thay bing cac chét cho dién tir khéc trong qua trinh téng hop
chit xuc tac chinh. Vi du khong gidi han vé cac nhom benzoat thich hgp bao gdm etyl
benzoat, metyl benzoat, etyl p-metoxybenzoat, metyl p-etoxybenzoat, etyl p-
etoxybenzoat, etyl p-clorobenzoat. Theo mdt phuong 4an, nhém benzoat 1a etyl
benzoat. Vi du khong gioi han vé tién chit BenMag clia chét xuc tac chinh thich hop
bao gdm céc chat xuc tic ¢6 tén thuong mai SHAC™ 103 va SHAC™ 310 do Dow
Chemical Company, Midland, Michigan cung cép.

Theo mot phuong 4n, tién chit BenMag ciia chit xtc tac chinh 1a san phdm cua
qué trinh halogen héa tién chét bt ky cta chit xuc tac chinh (nghia 13, tién chat
MagMo hoic tién chit MagMix) véi su ¢6 mit ctia hop chit benzoat c6 cong thirc cu
tao (IV):

R2

Rs Rs
R4

trong d6 mdi nhom Ry — Rs dugc chon tr hydro, nhém C — Cao hydrocarbyl ¢6
thé chira nguyén t khic loai bao gdm F, Cl, Br, I, O, S, N, P, va Si. R’ la nhém
C1-Cao hydrocarbyl c¢é thé tuy y chita nguyén tir khic loai bao gdbm F, Cl, Br, 1, O, S,
N, P, va Si. Theo mét phuong 4n, mdi nhém R; — Rs duogc chon tir hydro va nhém
Ci-Cyo alkyl va R’ duge chon tir nhom Ci — Cyo alkyl va nhém C; — Cao alkoxyalkyl.

Tién chat cua chét xuc tac chinh tao thanh duoc str dung dé tao ra hdn hop chét
xuc tac chinh. Quy trinh ndy bao gdm budc halogen héa so bd tién chat cia chét xtic

tac chinh bing chit halogen héa. Quy trinh nay con bao gém budc bd sung amit este
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vao tidn chét cta chit xtc tac chinh da duoc halogen héa trong hdn hop phan tmg dé

13

tao thanh hén hop chit xtc tic chinh. Thuit ngit, “halogen héa so bd” hodc “su

A9

halogen hoa so b” dugc str dung trong ban moé ta nay dung dé chi su halogen hoéa cua
tién chét cta chit xuc tac chinh trude khi cho phdn (mg véi amit este. N6i cach khac,
bude halogen héa so bd doi hoi trong phan tmg giita tién chat cla chét xtic tac chinh
da duoc halogen hoa va amit este, tién chit cta chit xtc tac chinh phai dugc halogen
hoa trude khi cho phan ing v6i amit este nay. “Chat halogen hoa” dugc stt dung trong
ban mé ta ndy 1a hop chit chuyén héa gbc alkoxy cua tién chét ctia chit xuc tac chinh
thanh dang halogenua. “Chét titan héa” dugc sir dung trong ban mé ta nay 1a hop chat
tao ra cac gbe titan c6 hoat tinh xuc tac. Qué trinh halogen héa va titan héa chuyén hoa
gbc magie c6 mat trong tién chdt ctia chét xtic tac chinh thanh chit mang magie
halogenua ma gdc titan (nhu titan halogenua) ling phi trén d6. Tién chit da duoc
halogen héa so bd clia cht xuc tac chinh ¢ ham lugng alkoxy tr 0 % khéi lwong dén
nhé hon 2,0% khéi lugng, hodc tir 0,1% khéi luong dén nhé hon 1,0% khéi luong,
tinh trén tdng khéi lugng hdn hop chét xtc tac chinh da dugc halogen héa.

Theo mot phuong 4n, chit halogen héa la titan halogenua c6 cdng thuc
Ti(OR®)eXx trong d6 R¢ va X 1a nhu da xac dinh trén déy, f 1a s6 nguyén tir 0 dén 3; h
1a s6 nguyén tir 1 dén 4; va f+ h bing 4. Bing cach nay, titan halogenua ddng thoi vira
1a chit halogen héa vira 1a chit titan héa. Theo mdt phuong 4n khéc nita, titan
halogenua 1 TiCly va budc halogen hoa thuc hién bang cach clo héa tién chét clia chit
xuc tac chinh béng TiCls. Bude clo héa (va titan hoa) co thé duoc thuc hién véi su ¢b
mat, hodc khong cé mit, cua chét 16ng hydrocarbon hodc halohydrocarbon.

Theo mot phuong an, budc clo hoa dugc thuc hién véi sy c6 mit cua
hydrocarbon va/hoéc halohydrocarbon. Hydrocarbon hodc halohydrocarbon dugc dung
trong san xudt chit xtic tac c6 thé 1a halohydrocarbon bao gém 1én téi 12 nguyén tir
cacbon, hoic 1én t6i 9 nguyén tir cacbon, chira it nhdt mot nguyén tir halogen, va chira
it nhat hai nguyén tir halogen trong trudong hop halohydrocarbon béo. Vi du khong giéi
han vé hydrocarbon thich hop bao gém pentan, hexan, heptan, octan, benzen, toluen,

xylen, alkylbenzen, dexahydronaphtalen, va cic chat tuong tu.
Vi du khong gii han vé halohydrocarbon béo thich hop bao gém metylen
clorua, metylen bromua, cloroform, cacbon tetraclorua, 1,2-dibromoetan, 1,1,2-

tricloetan, tricloxyclohexan, dicloflometan va tetraclooctan. Halohydrocarbon thom
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thich hop duoc dung trong sang ché bao gbébm clorobenzen, bromobenzen,
diclorobenzen va clorotoluen. Trong sé cac halohydrocarbon béo, cacbon tetraclorua
va 1,1,2-tricloetan duoc wu tién. Halohydrocarbon thom clorobenzen va clorotoluen
duoc dic biét vu tién. Theo mdt phuong an khéac nita, budc halogen hoéa va titan hoéa
duoc thuc hién bang cach sir dung hdn hop gdm chét halogen héa va chét long thom
duge clo hoa bao gdm tir 40% thé tich dén 60% thé tich chit halogen héa, nhu TiCla.

Hn hop chét xuc tac chinh c6 thé duoc tao ra nhd (1) halogen héa so bo, theo
sau la budc halogen hoa/titan hda véi sy c6 mit cua chit cho dién tir ndi amit este;
hodc (2) halogen héa/titan hoa tién chét da duogc halogen hoa so bd véi su cd mit cua
chit cho dién tir ndi amit este. Theo mot phuong 4n, hdn hop tién chit ctia chét xuc tac
chinh dugc halogen héa so bd bing chit halogen héa trong hdn hgp phan ung. Hon
hop phén tng duoc gia nhiét dén nhiét d6 ndm trong khoang tir 30°C dén 150°C, hogc
nim trong khoang tir 90°C dén 130°C, hoic khoang 115°C, trong subt qua trinh
halogen hda so bd. Thoi gian halogen héa so bd kéo dai tir khoang mét phut dén
khoang 5 gid, hodc tir khoang 2 phut dén khoang 30 phut, hoic tir khoang 3 phut dén
khoang 15 phut. Tién chit ctia chit xuc tac chinh va chit halogen hoéa dugc dé phan
tng trong khoang thoi gian da néu dé tao thanh tién chit cta chit xtc téc chinh dugce
halogen hoa trudc khi bo sung amit este vao hdn hgp phan tmg.

Sau d6, amit este duoc thém vao tién chit cta chit xuc tic chinh di duoc
halogen hoa trong hdn hop phan tng. Tiép tuc halogen héa tién chat ciia chit xtic tac
chinh véi su ¢6 mit cia amit este. Hon hop phan g dugc gia nhiét dén nhiét 6 nim
trong khoang tir 70°C dén 130°C, hoic khoang 115°C, trong khoang 1 phut dén khoang
4 gid. Amit este 1a chit cho dién tir ndi. Puoc st dung trong ban mé ta nay, “chat cho
dién tr ndi” 1a hop chét duoc thém vao hoic theo cach khac dugc tao ra trong qua
trinh tao hdn hop chét xtc tac chinh cho it nhit mot cap dién tr bdi mot hodc nhiéu
kim loai c6 mit trong hdnhop chit xtc tac chinh tao thanh. Khéng mong mudn bi gisi
han bai ly thuyét cu thé bat ky, tin ring trong sudt qué trinh halogen héa va titan hoa,
‘chét cho dién tir ndi (1) diéu chinh su tao thanh vi tri hoat hoa, (2) diéu chinh vi trf
titan nim trén chit mang nén magie va biang cch d6 tang cudng tinh chon loc xtic tac,
(3) tao didu kién cho viéc chuyén hoa cic gdc magie va titan thanh cac halogenua
tuong Umg va (4) diéu chinh kich c& tinh thé ctia chit mang magie halogenua trong qua

trinh chuyén hda. Do vy, viéc dua chat cho dién tir ndi vao tao ra hdn hop chat xtc
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tac chinh ¢6 tinh chon loc xuc tic ting.

Theo mot phuong an, amit este ¢6 cdng thirc (I):
Ry Ry

Rs Rs
Rs Ro (1)

e~ Y

o] 0]

O HN

trong do Ri-Re giéng nhau hodc khac nhau. Mdi nhém Ri-Rs duge chon tix
hydro, halogen, va nhom hydrocarbyl dugc thé/khong duoc thé ¢ 1-20 nguyén tit. Ar)
va Ar, gidng nhau hoic khac nhau. Mdi nhém Ar; va Ara duge chon tir nhém aryl
duoc thé/khong duogc thé c6 6-20 nguyén tir va nhom arylalkyl duge thé/khéng dugc
thé ¢ 7-20 nguyén tir cacbon.

Hai hodc nhiéu hon hai nhém Ri-Re ¢ thé lién két dé tao thanh ciu tric vong
don hodc da vong. Ar| va/hodc Arz cé thé ¢o céu trac thom don hoic da thom. Arj
va/hodc Ar; cling c6 thé bao gdm phan tir thé mach thing, mach nhanh, khong vong
hoac vong. Vi du khong gidi han vé Ar; va/hodc Ars bao gém nhém phenyl, nhém
naphtyl, nhém antraxenyl, va nhém phenantrenyl.

Dugc st dung trong ban md td nay, thuidt nglt "hydrocarbyl" hodc
“hydrocarbon™ 1a phén tir thé chi chira hydro va nguyén tir cacbon, bao gdm cac dang
phan nhanh hodc khéng phin nhanh, bdo hoa hodc chua bdo hoa, vong, da vong,
ngung tu, hodc khong vong, va hdn hop cua ching. Vi du khong gi6i han v& cac nhom
hydrocarbyl bao gém cic nhom alkyl, xycloalkyl, alkenyl, alkadienyl, xycloalkenyl,
xycloalkadienyl, aryl, aralkyl, alkylaryl, va alkynyl.

Duoc st dung trong ban md ta nay, thuat ngt “hydrocarbyl dugc thé” hoic
“hydrocarbon dugc th&” 1a nhém hydrocarbyl duoc thé béng mot hodc nhiéu phﬁn o
thé khong phai hydrocarbyl. Vi du khéng giéi han vé& phan tr thé khong phai
hydrocarbyl la nguyén tir khac loai. Pugc sir dung trong ban md ta nay, “nguyén tu
khac loai” 1a nguyén tir khac khong phai cacbon hodc hydro. Nguyén tir khac loai cé
thé 1a nguyén ti khong phai cacbon dugc chon tir cac nhom 1V, V, VI, va VII cua
Béang hé théng tudn hoan. Vi du khong gioi han vé nguyén tir khac loai bao gdm:
halogen (F CI, Br, I), N, O, P, B, S, va Si. Nhém hydrocarbyl dugc thé cling bao gém
nhém halohydrocarbyl va nhém hydrocarbyl chira silic. Bugc st dung trong ban mo ta

nay, thudt nglt nhém “halohydrocarbyl” 1a nhém hydrocarbyl dugc thé bang mot hoic
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nhiéu nguyén tir halogen.

Theo mot phuong 4n, amit este la amit este dd dugc halogen héa nhu da néu
trong Pon tam tho1 My sb 61/308,654 dugc nop vao ngly 26/02/2010, toan bd tai lidu
nay duoc két hop vao ddy bing cich vién din. Theo mdt phuong 4n, mdi nhém Ari va
Ar; dugc halogen hoa.

Theo mdt phuong an, amit este 1a amit este dugc thé nhu da néu trong Pon tam
thoi My s 61/308,596 duoc ndp vao ngdy 26/02/2010, toan bd tai liéu nay duoc két
hop vao ddy bang cach vién dan.

Theo mdt phuong an, amit este ¢6 cdng thire (I):

R4 R5R
3 6
Ru Ros (ITII)
O HN
R12 R22
O 0
Ris Roa

1) trong d6 Ri-Re, Rii-Ris, va Rai-Ros giéng nhau hodc khac nhau. MJ3i nhém
Ri-Rs, Rii-Ris, va R21-Ras duoc chon tir hydro, halogen, va nhom hydrocarbyl dugc
thé/khong dugc thé co 1-20 nguyén ti.

Quy trinh bao gém budc tao hén hop chit xuc tac chinh bao gdm gbc magie,
gbc titan, va amit este (chit cho dién tir ndi). Néi cach khac, quy trinh tao ra san pham
phan ¢mg ctia tién chét cia cht xuc tac chinh, chat halogen hoa va amit este. Quy trinh
tao ra hon hop chit xuc tac chinh c6 hoat tinh cao va/hodc tinh chon loc duge cai
thién. T4c gia sang ché da bit ngd phat hién ra ring su halogen héo so b (nghia 14, clo
hda so bd) cua tién chét ciia chét xuc tac chinh lam giam su phén ly ctia amit este theo
cach khong ngd téi, khi chét cho dién tir amit este dugc thém vao hdn hop phan tng.
Bét ngd 13, quy trinh nay tao ra hdn hop chit xtc tac chinh/xtc tac ¢ hoat tinh cao
va/hodc tinh chon loc dugce cai thién. Khong bi giéi han bai 1y thuyét cu thé bit ky, tin
rang su halogen hao so bo s& lam giam ho#ic ngin nglra sy phan hiy clia amit este
trong subt qua trinh halogen héa va bao toan cdu triic cla amit este.

Theo mdt phuong 4n, quy trinh bao gdm budc halogen héa so bo tién chit
MagTi voi chit halogen hoa va tiép theo cho MagTi da halogen héa phan tmg véi hop
chét trung gian amit este trong hdn hop phan tng dé tao thanh hén hop chit xuc tac

chinh. Hon hop chét xuc tac chinh bao gdm gbc magie, gdc titan, va chét cho dién tir
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ndi (amit este).

Theo mdt phuong an, quy trinh bao gém budc cho amit este phan ng véi tién
chit BenMag v&i su ¢6 mit cua titan tetraclorua trong hdn hgp phéan tmg dé tao thanh
hdn hop chét xuc tac chinh. Hon hop chét xuc tic chinh bao gbm gbc magie, gbc titan,
va chét cho dién tir ndi, nghia 13, sin pham phan tng ctia amit este, tién chit BenMag,
va titan tetraclorua. Tién chit BenMag dugc halogen héa so bd tién chit ctia chat xtc
tac chinh. N6i cach khac, trong qué trinh tdng hop tién chit BenMag, gbc alkoxit dugc
halogen hoa va chuyén héa thanh dang halogenua trudc khi phan ung hodc tiép xuc
v6i amit este. Theo cach ndy, tién chit BenMag 14 tién chét ctia chét xuc tac chinh
duoc halogen hoa so b, va dugc halogen héa so bd trude khi thém vao hdn hop phén
ung. Theo mot phuong an, tién chit BenMag c6 ham lugng alkoxit nim trong khoang
tr 0% khdi luong dén nho hon 0,5% khéi lugng, hodc tir 0,1% khéi lugng dén 0,3%
khdi lwong, tinh trén téng khdi lwong tién chit BenMag.

Theo mét phuong 4n, hop phan chét cho dién tir duge thém vao hdn hgp phan
tmg. “Hop phan chét cho dién ti” 1a hdn hop, khong phai la amit este, nhuong mot cip
dién tir cho mot hodc nhidu kim loai ¢6 mit trong hdn hop chét xuc tac chinh thu dugec.
Hop phén chat cho dién tir duoc cho phan tmg véi tién chat ctia chét xtic tac chinh (tuy
y dugc halogen hoa so bd), amit este, va tuy y chét halogen héa. Phan mg nay tao ra
hén hop chit xuc tic chinh bao gdm gbc magie, gdc titan, amit este va hop phin chit
cho dién tir (nghia 13, san phdm phan tng cua tién chit ciia chét xtic tac chinh, chit
halogen hoa amit este, va hgp phén chét cho dién tr). Theo mot phuong an, hop phén
chét cho dién tr la benzoat ¢6 cong thic cdu tao (IV). Vi du khong gidi han vé thich
hop hop phin chit cho dién tr la benzoat, nhu etyl benzoat (EB) va/hodc
metoxypropan-2-yl benzoat (MPB).

Hop phén chét cho dién tir duoc dua vao hdn hop phan tng (i) trude, hodc (ii)
ddng thoi véi (hodc v& co ban ddng thoi voi), bude bd sung amit este. Theo mot
phuong 4n, hop phéan chit cho dién tir dugc dua vao hdn hop phan tmg trude khi bd
sung amit este vao hdn hop phan tmg. Hop phan chit cho dién tir co thé duoc thém
vao hdn hop phan tng trude hodc ciing véi chét halogen hoa. Benzoat 13 san phim
phan huy cta chét cho dién tir ndi amit este. Khong rang budc boi 1y thuyét bat ky, tin
ring su cd mit ctia benzoat duoc bd sung trong hdn hop phan tmg trude, hoic dong

thoi voi, amit este lam chuyén dich cin bang phan ung theo hudng cé loi dé ngin
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khong cho su phan huy amit este xay ra. Theo cach nay, hgp phin chit cho dién tir lam
giam bét cac van dé vé phan hity amit este va thic day viéc duy tri amit este khong bi
phan hiy trong hdn hop chit xtc tac chinh.

Quy trinh nay c6 thé gdm hai hogc nhiéu phuong dn dugc néu trong ban mo ta.

Sang ché dé xudt hdn hop chat xuic tic chinh. Theo mét phuong én, hdn hop
chét xtc tac chinh duoc d& xuit bao gdm hdn hop gdm gbc magie, géc titan va chit
cho dién tir ndi két hop. Pugc st dung trong ban mé ta nay, “chit cho dién tir noi két
hop” 1a (i) amit este, (i) hop phan chét cho dién t&, va (iii) tuy y cac hop phan khéc.
N6i cach khac, hdn hop chit xiic tac chinh 13 san phdm phan tmg cla tién chit ctia chit
xtc tac chinh, cht halogen héa tlly ¥, amit este, va hop phan chat cho dién tir. Hon
hop chét xtc tac chinh voi chit cho dién tir ndi két hop co thé duoc tao ra nho quy
trinh san xudt chit xutc tac nhu da mo ta trude day.

Chét cho dién tir ndi bao gém amit este va mot hop phﬁn chét cho dién tir. Amit
este ¢6 thé 1a amit este ¢ cong thirc cdu tao (I) hodc cong thic chu tao (IT) nhu d3 mo
ta trén day. Hop phin chét cho dién tir c6 thé 1a benzoat bét ky c6 cong thirc cdu tao
(IV) nhu da mo ta trén day.

Theo mdt phuong an, hop phin chét cho dién tir 14 benzoat, nhu etyl benzoat
va/hodc metoxypropan-2-yl benzoat.

Hbn hop chit xic tac chinh ¢6 ham lugng titan nim trong khoang tir 1,0 phan
tram khéi luong dén 6,0 phin tram khéi luong, tinh theo tong khéi luong chét rin,
hodc nim trong khoang tir 1,5 phan tram khéi lugng dén 5,5 phan trim khéi lugng,
hodc ndm trong khoang tir 2,0 phan trim khéi lugng dén 5,0 phan traim khéi luong. Ty
16 khdi luong gitra titan va magie trong hdn hop chat xdc tac chinh ran thich hop la
nim trong khoang tir 1:3 dén 1:160, hoic nim trong khoang tir 1:4 dén 1:50, hodc nim
trong khoang tir 1:6 dén 1:30. Amit este c6 mit voi luong nim trong khoang tir 0,1%
khéi lwong dén 20,0% khéi lugng, hodc nim trong khoang tir 1,0% khdi luong dén
15% khdi luong. Amit este ¢6 thé c6 mit trong hdn hop chit xuc tac chinh véi ty s6
mol gifta chit cho dién tir ndi va magie nam trong khoang tr 0,005:1 dén 1:1, hoic
nim trong khoang tir 0,01:1 dén 0,4:1. Ty 1& phan tram khéi luong duoc tinh trén téng
khéi lugng cta hén hop chét xuc tac chinh.

Theo mot phuong 4n, hdn hop chét xtc tic chinh bao gdm hop phan chit cho

dién t, nhu benzoat, voi lugng nim trong khoang tir 0,5% khdi luong dén 10% khéi
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luong.

Ham luong alkoxit, nhu ham lugng etoxit trong hdn hop chat xtic tac chinh cho
thdy su chuyén hoa hoan toan tién chat etoxit kim loai thanh halogenua kim loai. Amit
este va hop phan chét cho dién tir tham gia vao ciué trinh chuyén hoa etoxit thanh
halogenua trong sudt qué trinh halogen héa. Theo mdt phuong én, hdn hop chét xtic
tac chinh bao gdm ethoxit v&i lugng nim trong khoang tir 0,01% khéi luong dén 1,0 %
khéi luong, hodc ndm trong khoang tir 0,05% khéi lugng dén 0,5% khdi lugng. Phan
tram khdi lugng dugc tinh trén tdng khdi lugng hén hop chét xuc tac chinh.

Theo mét phuong 4n, hdn hop chét xuc tac chinh khong chita phtalat.

Hdn hop cht xtc tic chinh theo sang ché c6 thé bao gdm hai hodc nhiéu
phuong an néu trong ban mo ta.

Theo mot phuong 4n, hén hgp xtc tac duge dé xudt. Puoc sir dung trong ban
mo ta nay, “hdn hop xtic tdc” 12 hdn hop tao ra polyme dua trén olefin khi tiép xtc véi
olefin trong diéu kién polyme héa. Hon hgp xtc téc bao gdm hdn hop chit xuc tac
chinh va ddng xtc tac. H3n hop chét xuc tac chinh ¢6 thé hdn hgp chit xdc tic chinh
bat ky néu trén véi chét cho dién t ndi amit este c6 cong thirc ciu tao (I) hodc cong
thire cAu tao (I) cung véi hodc khong cling véi hop phin chét cho dién tir nhur dd mo
ta trén day. Hon hop xuc tac tuy y c6 thé bao gdm chét cho dién tir ngoai va/hodc chat
gi6i han hoat tinh.

Hdn hop xuc tac bao gdbm ddng xic tic. Puge st dung trong ban md ta nay,
“ddng xtc tac” 1a chét co kha ning chuyén hoa chét xuc tac thanh chét xuc tac polyme
hoa ¢ hoat tinh. Ddng xtc tac cé thé bao gdm hydrua, alkyl, hodc aryl clia nhom, liti,
k&m, thiéc, catmi, berili, magie, va hdn hop cta ching. Theo mdt phuong 4n, déng Xuc
tac 12 hop chét hydrocarbyl nhom duoc biéu thi boi cong thirc RaAIXs. trong d6 n = 1,
2, hodc 3, R 1a alkyl, va X 1a halogenua hodc alkoxit. Vi du khong giéi han vé déng
xuc tac thich hop bao gbém trimetyl nhdm, trietyl nhom, triisobutyl nhém, va tri-n-
hexyl nhom.

Theo mét phuong an, ddng xtic tic 14 trietyl nhom. Ty s& mol gitta nhom va
titan ndm trong khoang tir 5:1 dén 500:1, hodc nim trong khoang tir 10:1 dén 200:1,
hodc nim trong khoang tir 15:1 dén 150:1, hodc nim trong khoang tir 20:1 dén 100:1,
hodc ndm trong khoang tir 30:1 dén 60:1. Theo mot phwong 4n khéc, ty sb mol giita

nhom va titan la khoang 35:1.
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Theo m6t phuong 4n, hdn hop xuc tac theo sang ché bao gbm chét cho dién ttr
ngoai. Pugc str dung trong ban mo ta nay, “chit cho dién tir ngoai” (hodc “EED”) la
hop chit dugc bd sung khdng phu thudc vao su tao thanh chét xic tac va bao gf“)m it
nhit mét nhém chic cé kha ning nhudng mot cdp dién tir cho nguyén tir kim loai.
“ChAt cho dién tir ngoai két hop” (hoic “MEED”) 1 hén hop gbm hai hoic nhiéu hon
hai chét cho dién tir ngoai. Khdng rang budc bai Ly thuyét cu thé bét ky, tin rang viéc
dua vao mdt hodc nhiéu chét cho dién tir ngoai trong hdn hop xtic tdc 1am anh hudng
dén céc dic tinh sau cua polyme Foc-mang: mirc d diéu hoa lap thé (nghia 13, nguyén
liéu tan trong xylen), phén tr lugng (nghfa 13, tinh chdy tan), phin bé trong luong phan
tr (MWD), diém nong chay, va/hogc luong oligomer.

Theo mdt phuong 4n, chét cho dién tir ngoai c6 thé duogc chon tir mdt hodc
nhiéu chit sau: hop chét silic, hop chit hai ring, amin, ete, carboxylat, keton, amit,
carbamat, phosphin, phosphat, phosphit, sulfonat, sulfon, sulfoxit, va hdn hop bét ky
cua chung.

Theo mét phuong an, EED 1a hgp chit silic ¢6 cong thirc chung (II1):

SiRm(OR")4-m (II1)

2) trong dé R trong mdi trudong hop doc 1ap 1a hydro hodc hydrocarbyl hodc
nhom amino, tuy y duogc thé bé‘mg mot hodc nhiéu phén tr thé chira mot hodc nhidu
nguyén tir khac loai thugc Nhom 14, 15, 16, hodc 17. R chira [én t6i 20 nguyén tu
khong ké hydro va halogen. R' 1a nhém Ci0 alkyl, va m bing 0, 1, hodc 2. Theo mot
phuong 4an, R 1a nhom Ce.12 aryl, alkylaryl hodc aralkyl, Cs.12 xycloalkyl, Ci20 alkyl
hodc alkenyl mach théng, Cs-12 alkyl mach nhanh, hodc Cz.12 amino mach vong, R' 1a
Ci4 alkyl, va m bing 1 hoic 2.

Vi dy khéng gi¢i han vé& hop chét silic thich hop d6i v6i EED bao gdm
dialkoxysilan, trialkoxysilan, va tetraalkoxysilan nhu dixyclopentyldimetoxysilan
(DCPDMS),  diisopropyldimetoxysilan,  bis(perhydroisoquinolino)dimetoxysilan,
metylxyclohexyldimetoxysilane, tetraetoxysilan, n-propyltrimetoxysilan,
n-propyltrietoxysilan, dietylaminotrietoxysilan, bis(trimetylsilylmetyl)dimetoxysilan,
va hén hop bt ky clia ching.

Theo mot phuong 4n, EED 14 hop chét hai ring. “Hop chét hai ring” la phan tt
hodc hop chét chua it nhit hai nhém chuc chira oxy duge tach biét bdi mach Co-Cio

hydrocarbon, cdc nhém chirc chita oxy giéng hodc khic nhau va it nhit mot nhém
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chtc chira oxy 14 nhom ete hodc nhém carboxylat, hdn hop hai rang khong bao gdm
phtalat. Vi du khéng giéi han vé cac nhém chuc chta oxy thich hop déi véi hdn hop
hai rang bao gém carboxylat, cacbonat, keton, ete, carbamat, amit, sulfoxit, sulfon,
sulfonat, phosphit, phosphinat, phosphat, phosphonat, va phosphin oxit. Mot hodc
nhidu nguyén tir cacbon trong mach Cs - Cio ¢6 thé duoc thé bing nguyén tir khac loai
tir Nhém 14, 15, va 16. Mot hodc nhiéu nguyén tu H trong mach Cz - Cio ¢ thé duoc
thé bang alkyl, xycloalkyl, alkenyl, xycloalkenyl, aryl, alkylaryl, aralkyl, halogen,
ho#ic cac nhém chirc chira nguyén tir khéc loai tir Nhém 14, 15, hodc 16. Vi du khong
giéi han vé thich hop hai ring hop chit bao gém diete, sucxinat, dialkoxybenzen,
alkoxy este, va/hodc diol este.

Theo mdt phuong 4n, hop chit hai ring 1a diete nhu 3,3-bis(metoxymetyl)-2,5-
dimetylhexan, 4,4-bis(metoxymetyl)-2,6-dimetylheptan, va 9,9-
bis(metoxymetyl)floren.

Theo mot phuong 4n, hop chit hai ring 1a diol este nhu 2,4-pentandiol
di(benzoat), 2,4-pentandiol di(2-metylbenzoat), 2,4-pentandiol di(4-n-butylbenzoat),
2,2,4-trimetyl-1,3-pentandiol ~ diisobutyrat va/hodc  2,2,4-trimetyl-1,3-pentandiol
dibenzoat.

Theo mdt phuong an, carboxylat la benzoat nhu etyl benzoat va etyl 4-
etoxybenzoat.

Theo mdt phuong an, chét cho dién tir ngoai 1a phosphit nhu trimetyl phosphat,
trietyl phosphat, va/hoéc tri-n-propyl phosphit.

Theo mét phuong 4n, cht cho dién tir ngoai 1a alkoxy este nhu metyl 1-
metoxybixylco[2,2,1]-hept-5-en-2-carboxylat, metyl 3-metoxypropionat, metyl
3-metoxy-2-metylpropanoat, va/hodc etyl 3-metoxy-2-metylpropanoat.

Theo mdt phuong an, chit cho dién tu ngoai la suxinat nhu dietyl
2,3-diisopro.pylsuxinat, di-n-butyl  2,3-diisopropylsuxinat, = va/hodc  dietyl
2,3-diisobutylsuxinat.

Theo mdt phuong 4n, chét cho dién tir ngoai la dialkoxybenzen nhu
1,2-dietoxybenzen, 1,2-di-n-butoxybenzen, va/hodc 1-etoxy-2-n-pentoxybenzen.

Theo mdt phuong 4n, chit cho dién tr ngoai 1a amin nhu

2,2,6,6-tetrametylpiperidin.
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CAn hiéu thém ring EED c6 thé 1a MEED c6 thé chira hai hodc nhiéu hon hai
hop chit EED bt ky trong s6 cac hop chét néu trén.

Theo m6t phuong an, hdn hgp xtc téc bao gdm chét gisi han hoat tinh (activity
limiting agent -ALA). Dugc st dung trong ban moé ta nay, “chit gii han hoat tinh”
(“ALA”) la chit lam giam hoat tinh xtc tac ¢ nhiét d6 cao (nghia la, nhiét d6 16n hon
khoang 85°C). ALA tc ché hodc theo cach khéc ngin nglra sy xéo tron thiét bi phan
Umg polyme hda va dam bao tinh lién tuc ctia qua trinh polyme h6a. Thong thuong,
hoat tinh ctia hé xtc tac Ziegler-Natta tang khi nhiét do thiét bj phan tng ting. Hé xtc
tac Ziegler-Natta ciing thuong duy tri hoat tinh cao gin v6i nhiét do diém héa déo clia
polyme duogc tao ra. Nhiét dugc tao ra bdi phan ing polyme hoa toa nhi€t c6 thé khién
cho céac hat polyme tao thanh két tu va cudi ciing co thé dan dén phé v& tinh lién tuc
clia qué trinh san xuit polyme. ALA lam gidm hoat tinh xtc téc & nhiét do cao, bing
c4ch d6 ngan ngira sy x4o tron thiét bi phan tng, lam gidm (hodc ngin nglra) sy két tu
cac hat, va dam bao tinh lién tuc ctia quy trinh polyme hoa.

ALA ¢6 thé 1a hodc khong 13 hop phén cia EED va/hoic MEED. Chét gi6i han
hoat tinh c6 thé 1a este cta axit carboxylic, diete, poly(alken glycol), suxinat, diol este,
va hdn hop ctia chung. Este cia axit carboxylic ¢6 thé 1a mono-hodc polyeste clia axit
carboxylic béo hodc thom. Vi du khong gi¢i han vé este ctia axit carboxylic thich hop
bao gdm benzoat, Ci4 alkyl este clia Co-40 mono-/di-axit carboxylic béo, din xuit C-
40 mono-/poly-carboxylat ctia Ca-100 (poly)glycol, Ca-100 (poly)glycol ete, va hdn hop
bat ky cta ching. Cac vi du khéng gii han khac vé este clia axit carboxylic bao gdm
laurat, myristat, palmitat, stearat, oleat, va sebacat, va hdn hop cua ching. Theo mdt
phuong an khéc nita, ALA 1a etyl 4-etoxybenzoat hodc isopropyl myristat hodc di-n-
butyl sebacat.

H3n hop xuc tac c6 thé bao gdm céc chét cho dién tir ngoai bt ky trong sb cic
chit cho dién tir ngoai néu trén cling véi chét giéi han hoat tinh bét ky trong sb cac
chét gi61 han hoat tinh néu trén. Chét cho dién tur ngoai va’/hodc chét gidi han hoat tinh
¢ thé duoc thém vao thiét bi phan Umg mot cach riéng r&. Theo céach khac, chét cho
dién tr ngoai va chit gidi han hoat tinh ¢ thé duoc tron trude voi nhau va sau d6 duogc
thém vao hdn hop xtic tac va/hodc vao thiét bi phan tmg & dang hdn hop. Trong hdn
hop nay, nhiéu hon mdt chit cho dién tur ngoai hodc nhiéu hon mot chét gidi han hoat

tinh ¢6 thé duoc st dung. Vi du khong gidi han vé hén hop EED/ALA thich hop bao
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gdm dixyclopentyldimetoxysilan va isopropyl myristat, dixyclopentyldimetoxysilan va
poly(etylen glycol) laurat, diisopropyldimetoxysilan va isopropyl myristat,
metylxyclohexyldimetoxysilane va isopropyl myristat,
metylxyclohexyldimetoxysilane va etyl 4-etoxybenzoat, n-propyltrimetoxysilan va
isopropyl myristat, dimetyldimetoxysilane va metylxyclohexyldimetoxysilane va
isopropyl myristat, dixyclopentyldimetoxysilan va tetraetoxysilan va isopropyl
myristat, dixyclopentyldimetoxysilan va tetractoxysilan va etyl 4-etoxybenzoat,
dixyclopentyldimetoxysilan ~va n-propyltrietoxysilan va isopropyl myristat,
diisopropyldimetoxysilan ~ va  n-propyltrietoxysilan va  isopropyl  myristat,
dixyclopentyldimetoxysilan va isopropyl myristat va poly(etylen glycol) dioleat,
dixyclopentyldimetoxysilan va diisopropyldimetoxysilan va n-propyltrietoxysilan va
isopropyl myristat, va hon hgp clia ching.

Hdn hop xuc tac theo sang ché c6 thé chira hai hodc nhiéu hon hai phuong an
néu trong ban mo ta.

Theo mdt phuong an, sang ché dé xuit quy trinh sin xudt polyme dya trén
olefin. Quy trinh nay bao gdm budc cho mét olefin tiép xuc v6i hdn hop xic tac trong
diéu kién polyme hoa. H3n hop xuc tac bao gdm hdn hop chét xtic tac chinh véi chit
cho dién ttr ndi amit este ciing hoic khéng cung véi hop phéan chit cho dién tir nuh da
md ta trén ddy. Amit este ¢ thé 12 amit este nhu dd néu trong ban md ta. Hop phin
chét cho dién tir ¢6 thé 1a hop phan chét cho dién tir bat ky néu trong ban mo ta. Quy
trinh nay con bao gdm bude tao ra polyme dua trén olefin.

Hdn hop xiic tic bao gdm a hdn hop chét xtc téc chinh va déng xtc tic. Hén
hop chit xtc tac chinh & hdn hop chét xtic tac chinh bt ky néu trong ban md ta va bao
gdm amit este ¢ cong thirc cdu tao (I) hodc cong thirc céu tao (II) cling hozc khong
cing voi mot hop phin chét cho dién tr c6 cong thic cdu tao (IV). Pdng xtic tac cb
thé la ddng xuc tac bat ky néu trong ban md ta. Hon hop xtc tac ¢b thé tuy y bao gém
chét cho dién tir ngoai va/hoic chét gidi han hoat tinh nhu da néu trude day.

Polyme dua trén olefin chira amit este tuong ung voi chét cho dién t&r ndi cé
cong thirc cdu tao (I) hodc cong thirc cdu tao (II) c6 mit trong hdn hop chit xuc tac
chinh. Polyme dya trén olefin ciing bao gdm benzoat twong ng voi benzoat ctia hop
phin chit cho dién tir. Theo mét phuong 4n, polyme dua trén olefin c6 thé 1a olefin

trén co s& propylen, olefin trén cé s& etylen, va hdn hop clia chung. Theo mdt phuong
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an, polyme duya trén olefin la polyme trén co s& propylen.

Mbt hodic nhidu monome olefin ¢6 thé dugc dua vao thiét bi phan ung polyme
hoa dé phan tmg voi chét xic tac va dé tao thanh polyme, hodc tang sbi chira cic hat
polyme. Vi du khong giéi han vé monome olefin thich hgp bao gbm etylen, propylen,
Ca-20 o-olefin, nhu 1-buten, 1-penten, 1-hexen, 4-metyl-1-penten, 1-hepten, 1-octen, 1-
decen, 1-dodecen va cidc nhom tuong tu.

Pugc st dung trong ban md ta nay, “cac diéu kién polyme héa” 1a céc thong s6
nhiét do va ap sudt trong thiét bi phan tmg polyme hoéa thich hgp dé thuc diy su
polyme héa gitta hdn hop xtic tdc va olefin d& tao thanh polyme mong mudn. Quy
trinh polyme héa c6 thé 13 quy trinh polyme hoéa pha khi, huyén phu dic, hoic quy
trinh polyme khdi, van hanh trong mét, hosic nhidu hon mét, thiét bi phan tng polyme
hoa. Do d6, thiét bi phan tmg polyme hoa c6 thé 1a thiét bi phan tmg polyme héa pha
khi, thiét bi phan tng polyme héa pha 16ng, hodc hdn hgp cua ching.

Cén hidu ring viéc cung cdp hydro cho thiét bi phan tmg polyme héa 1a mét
trong s6 cac didu kién polyme héa. Trong qua trinh polyme hoa, hydro 1a chét chuyén
mach va anh hudng dén khéi lugng phan tir (va do d6 dnh hudng dén luu luong néng
chay) ctia polyme thu duge. Quy trinh polyme héa c6 thé bao gdm budc polyme hoa
so bd va/hodc budc hoat hod so bd.

Theo mét phuong &n, quy trinh bao gém budce tron chit cho dién tir ngoai (va
tuy v chét gioi han hoat tinh) véi hdn hop chét xuc tac chinh. Chat cho dién tir ngoai
va/hodc chat gidi han hoat tinh cé thé dugc tao phirc véi chét déng xuc tac va tron voi
hén hop chét xuc tac chinh (hdn hop tron trude) trude khi cho hdn hop xuc téc chinh
tiép xuc v6i olefin. Theo mdt phuong an khac, chit cho dién tir ngoai va/hodc chit gioi
han hoat tinh ¢6 thé dugc bd sung doc lap vao thiét bi phan tng polyme hoa.

Theo mot phuong an, olefin la propylen va tuy y etylen va/hodc 1-buten. Quy
trinh bao gdm budc tao polyme trén co s& propylen (propylen homopolyme hodc
propylen copolyme) ¢6 mot hogc nhiéu dic tinh sau:

luu luong néng chay (MFR) ndm trong khoang tir 0,01g/10 phut dén 800g/10
phtt, hoic ndm trong khoang tir 0,1g/10 phat dén 200g/10 phut, hodc nim trong
khoang tir 0,5g/10 phut dén 150g/10 phut, hoic ndm trong khoang tr 1g/10 phut dén
70g/10 phut;
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ham lugng xylene hoa tan dugc nim trong khoang tir 0,5% dén 10%, hodc ndm
trong khodng tir 1% dén 8%, hodic ndm trong khoang tir 1% dén 4%;

chi sé da phan tan (polydispersity index- PDI) nam trong khoang tir 5,0 dén
20,0, hodc nim trong khoang tir 6,0 dén 15, hodc nim trong khoang tir 6,5 dén 10,
hodc nim trong khoang tir 7,0 dén 9,0;

khi comonome ¢6 mat, né c6 mat voi luong nam trong khoang tur 0,001% khéi
luong dén 20% khéi luong, hoic nidm trong khoang tir 0,01% khdi luong dén 15%
khdi luong, hodc ndm trong khoang tir 0,1% khéi lugng dén 10% khéi lugng (tinh trén
téng khéi lugng polyme); va/hodic

chit cho dién tir ndi (amit este) hodc chét cho dién tir ndi két hop (amit este va
benzoat) ¢6 mit v6i lugng ndm trong khoang tir 1 phan ti dén 50 phén triéu, hoic nim
trong khoang tir 10 phin ti dén 25 phan triéu, hodc nim trong khoang tir 100 phén ti
dén 10 phan triéu.

Sang ché d& xuét quy trinh san xuét polyme dua trén olefin. Theo mot phuong
4n, quy trinh san xudt polyme dua trén olefin duoc dé xudt bao gdbm budc cho
propylen tiép xtic voi hdn hop xtic tic gdm amit este va tuy ¥ hop phin chit cho dién
tlr dé tao thanh polyme trén co s& propylen. Budc cho propylen tiép xuc véi hdn hop
xuc tac chinh xay ra trong thiét bi phan tng polyme hoéa thir nhit trong didu kién
polyme hoa. Quy trinh con bao gdm budc cho etylen tiép xtic véi tuy y it nhat mot
olefin khac véi su ¢6 mit cua polyme trén co sd propylen. Budce cho etylen, olefin (cac
olefin), va polyme trén co s& propylen tiép xtic v6i nhau xay ra trong thiét bi phan ung
polyme hoa thtr hai trong diéu kién polyme héa va tao ra copolyme nén propylen.

Theo mdt phuong 4n, thiét bi phan tng thi nhit va thiét bi phan tng thit hai
vén hanh theo ddy, nho d6 dong ra ctia thiét bi phan ung thir nhat (nghia 13, polyme
trén co so propylen) dugc nap vao thiét bi phan tng thtr hai. Mot lugng monome
olefin nita duoc thém vao thiét bi phan ung polyme hoa thir hai dé tiép tuc polyme
hoa. Mot lugng hdn hop xtc tic (vashodc hdn hop bat ky gdm cic hop phén xtic tac
riéng r& —nghia 14, chét xuc tic, ddng xuc tac, EED, ALA) c6 thé dugc thém vao thiét
bi phan tmg polyme héa thir hai. M6t lwong hdn hop xuc tac/cac hop phin xic tac nita
duoc thém vao thiét bi phan Ung thir hai c¢6 thé gidng hoic khac voi hén hop xic
tac/hop phan xc tac duoc dua vao thiét bi phan tmg thir nhit,

Theo mdt phuong 4n, polyme trén co s& propylen duoc tao ra trong thiét b
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phan tng thir nhit 1a propylen homopolyme. Propylen homopolyme dugc nap vao
thiét bi phan tmg tht hai trong d6 etylen va propylen duoc tiép xtic véi nhau véi su 6
mit cta propylen homopolyme. Quy trinh ndy tao ra copolyme nén propylen c6 pha
(hodc chat nén) lién tuc 1a propylen homopolyme va pha gian doan (hodc pha cao su)
duoc chon tir copolyme trén co s& propylen (nghia 14, propylen/etylen copolyme) hodc
copolyme trén co s etylen (nghia 14, copolyme etylen/propylen). Pha gén doan dugc
phén tan trong pha lién tuc.

Copolyme nén propylen c6 thé c6 tri s6 Fc nam trong khoang tir 1% khéi lugng
dén 50% khdi luong, hoic ndm trong khoang tir 10% khéi lugng dén 40% khéi luong,
hodc nim trong khoang tir 20% khéi luong dén 30% khéi lugng. Pugc str dung trong
ban mo ta nay, “phén doan copolyme” (“Fc”) la phin trim khéi luong cia pha gidn
doan c6 mit trong copolyme di pha. Tri sé Fc dugc tinh trén téng khéi luong
copolyme nén propylen.

copolyme nén propylen c6 thé ¢6 tri s6 Ec nim trong khoang tir 1% khéi lugng
dén 100% khéi luong, hoic nim trong khoing tir 20% khdi lugng dén 90% khéi
lugng, hodc ndm trong khoang tir 30% khdi lugng dén 80% khdi lwong, hodc nim
trong khoang tir 40% khéi lugng dén 60% khdi lugng. Puogc st dung trong ban mo ta
nay, “ham lugng etylen” (“Ec”) la phan tram khéi lugng clia etylen c6 mit trong pha
gian doan ctia copolyme nén propylen. Tri sé Ec duoc tinh trén téng khdi lugng cla
pha gidn doan (hodc cao su).

Theo mdt phuong an, hdn hop xtc tac cé hoat tinh xtc tac 16n hon 20kg/g-h
dén khoang 60 kg/g-h, hodc 16n hon khoang 30 kg/g-h dén khoang 55 kg/g-h. Thut
ngft “hoat tinh xuc tac” dugc sir dung trong ban mo ta nay la luong polyme dugc tao ra
bai 1 gam hdn hop xtc tac trong mot gio.

Céc quy trinh san xut polyme dua trén olefin theo séng ché c6 thé bao gbm hai
hodc nhiéu hon hai phuong 4n néu trong ban md ta.

Pinh nghia

TAt ca cac chi ddn dén Bang hé thdng tudn hoan cac nguyén t6 trong ban mo ta
ding dé chi Bang hé théng tudn hoan cac nguyén t6 héa hoc, duoc xuét ban va dam
bao quyén tac gia bdi Nha xut ban CRC Press, Inc., 2003. Ngoai ra, cac chi din bit
ky dén Nhom hoic Cac nhom s& 1a Nhém hodc cic nhom duge phan énh trong Bang

hé thdng tudn hoan cac nguyén t& héa hoc bing cach st dung hé théng TUPAC dé
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danh sb cac nhom. Trur khi duoc chi ra theo cach khac, ngﬁm hiéu tir ngit canh, hoc
theo céch thong thuong trong linh vuc, tAt ca cac phan va phan trim 13 trén co s& khéi
lugng. Pé thuc hanh séng ché M7, toan bd ndi dung clia cac patent, cdc don sang ché,
hodc cong bd duoc vié din dén trong ban md ta duoc két hop vao day bﬁng cach vién
dan (hodc phién ban US twong duong cta né ciing dugc két hop vao ddy bang cich
vién dan), dic biét la dbi v6i viee boc 16 cac k¥ thuat tong hop, dinh nghia (& muc do
khong mau thuin vai dinh nghia bit ky duoc néu trong ban md ta) va hiu biét chung
trong linh vuec.

Khoang sé bat ky dugc néu & day, bao gdm tat ca cac tri s& tir tri s§ thép hon
dén tri sb cao hon, trong sb gia ciia mot don vi, véi diéu kién 1a c6 su ngin céch cla it
nhit 2 don vi gitra tri s6 thip hon bat ky va trj s6 cao hon bt ky. Vi du, néu chi ra ring
lugng hop phén, hodc gia tri cua mét dac tinh cAu tao hodc dic tinh vt ly, vi du nhu,
luong ctia mot hop phﬁn tron, nhiét d6 lam mém, chi s6 ndu chay, v.v., nam trong
khoang tur 1 dén 100, du dinh réng tht ca cac gia tri riéng 1€, nhu, 1, 2, 3, v.v,, va tAt ca
c4c khoang phu, nhu, tir 1 dén 20, tir 55 dén 70, tir 197 dén 100, v.v., dugc liét ké rd
trong ban mo ta nay. Dbéi véi cac gia tri nho hon mdt, mdt don vi duge xem 1a 0,0001,
0,001, 0,01 hodc 0,1, néu thich hop.Pay chi 1a nhitng vi du vé nhitng gi dugc du dinh
cu thé, va tt ca nhitng phuong an két hop c6 thé ctia céc gia trj bing s6 nim gilta gid
tri thap nhét va gia tri cao nhét duoc liét ké, déu duge xem xét ¢ duge quy dinh o
rang trong don séng ché nay. Néi cach khac, cdc khoang s6 bit ky dugc chi ra trong
ban md ta bao gdm gia tri bt ky hodc cic khoang phu thude khoang da chi ra nay. Céc
khoang sé da duoc néu, nuh dyoc thio luin trong ban mé ta, ding dé chi chi s§ néu
chay, luu lugng néng chay, va cac dic tinh khac.

Thuat ngtt "alkyl," dugc su dung trong ban mod td nay, dung dé chi gbc
hydrocarbon khéng vong, phan nhanh hodc khong phan nhanh, bdo hoa hodc chua bdo
hoa. Vi du khéng gioi han vé cac gdc alkyl thich hop bao gbm, vi dy, metyl, etyl, n-
propyl, i-propyl, n-butyl, t-butyl, i-butyl (hodc 2-metylpropyl), v.v.. Céc alkyl c6 1 dén
20 nguyén tir cacbon.

Thuét nglt “aryl” hodc “nhém aryl,” dugc st dung trong ban md ta nay, la phén
tir thé ¢6 ngudn gde tir hop chét hydrocarbon thom. Nhém aryl c6 tdng sb tir sau dén
muoi hai nguyén tr vong, va ¢ mdt hodc nhiéu vong riéng biét hodc ngung tu, va cd

thé duogc thé bing alkyl va/hodc cac nhém halo. Cic vong thom ngoai cic nhém khéc
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c6 thé bao gdm phenyl, naphtyl, antraxenyl, va biphenyl.

Thuat ngit “arylalkyl” hodc “nhém arylalkyl” duoc sir dung trong ban m6 ta nay
1a hop chét chira c cu triic béo va thom. Thudt ngit “nhom arylalkyl” bao gdm “cac
nhém aralkyl” (mdt nhém alkyl duge thé bing it nhit mot nhom aryl) va/hodc “nhém
alkylaryl” (nhom aryl dugc thé bang it nhat mot nhom alkyl).

Thuét ngt “hdn hop trén” hodc “hdn hgp trdn polyme” dugc sir dung trong ban
md ta nay la hon hop trén g(A)m hai hodc nhiéu hon hai polyme. Hon hop tron nhu vay
6 thé hodc c6 thé khong duoc tron 1an (khong dugc tach pha & muc do phén ti). Hon

“hop trén nhu vay co6 thé hodc c6 thé khong dugc tach pha. Hon hop tron nhu vay c¢6
thé ¢ hoic khong chira mot hoic nhiéu cdu hinh mién, nhu dugc xac dinh bédi quang
phé dién tir truyén qua, tan xa 4nh sang, tdn xa tia X, va cac phuong phap khac da biét
trong linh vuec. |

Thuat ngit "hdn hop” duoc sir dung trong ban mé ta nay, bao gdm hén hop cac
nguyén liéu bao gdm thanh phin, ciing nhu san phdm phan tmg va san pham phén hiy
duogc tao ra tir nguyeén li€u cua hdn hop.

Thuét ngtt “chra” va céc thuat ngit bét nguf‘m tlr nd, khong du dinh loai trir sy
c6 mit cua cc thanh phan, budc hodc quy trinh bat ky khac, bt ké 12 giéng hay khong
gibng cac thanh phén, budc hodc quy trinh duge bdc 19 trong ban md ta. Dé tranh bat
ky nghi ngd nao, tit ca cac ché phim duge yéu ciu bao hd & ddy thong qua viéc su
dung thudt ngt “chia” co thé bao gém cac chit bd tro, ta dugce, hodc hop chét khac bit
ké 14 polyme hodc cic hop chit khéc, trir khi ¢6 quy dinh khac. Nguoc lai, thuat ng,
“bao gdm chii yéu” loai trir khoi pham vi ctia cac hop phan da néu, budc hodc quy
trinh bit ky khéc, ngoai trir cac hop phan, budce hoic quy trinh khong can thiét cho kha
nang van hanh. Thuat nglt “bao gém” loai trtr hop phﬁn, budc hodc quy trinh bat ky
khong dugc vach ra hodc liét ké cu thé. Thuat ngit “hodc”, trir khi c¢6 quy dinh khéc,
dung dé chi cac thanh phin dugc liét ké riéng biét cing nhu két hop.

Thudt ngt “polyme trén co s¢ etylen” dugc st dung trong ban moé ta nay la
polyme bao gdm monome etylen dugc polyme héa véi phan tram khéi lugng chiém da
sé (tinh trén tdng khdi luong cac monome co thé polyme héa), va tuy v c6 thé chua it
nhét mdt comonome da duoc polyme hoa.

Thuét ngir “polyme dua trén olefin” 1a polyme chtra, & dang da polyme hda,

olefin v6i phan tram khdi lwong chiém da sd, vi du etylen hodc propylen, tinh trén tong
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khéi luong polyme. Vi du khéng gisi han vé polyme dua trén olefin bao gdm polyme
trén co s¢ etylen va polyme trén co s& propylen.

Thuat ngit "polyme" 1a hop chat dai phan ti dugc diéu ché bing cach polyme
héa cidc monome cung loai hodc khéac loai. "Polyme" bao gdbm homopolyme,
copolyme, terpolyme, interpolyme, va cé polyme khac. Thuat ngit "interpolyme" la
polyme duogc didu ché bing cach polyme hoa it nhit hai loai monome hoic
comonome. Thuat ngir ndy bao gdm, nhung khéng chi gidi han &, copolyme (thuong
dung d& chi polyme duoc didu ché tir hai loai monome hodc comonome khac nhau,
terpolyme (thuong ding dé chi polyme dugc diéu ché tir ba loai monome hodc
comonome khac nhau), tetrapolyme (thuong dung dé chi polyme dugc diéu ché tir bdn
loai monome hodc comonome khéc nhau), va cdc polyme tuong tu.

Thuét ngit, “polyme trén co s& propylen,” duge st dung trong ban mo ta nay, 1a
polyme bao gdm monome propylen dugc polyme hoa voi phin trim khdi lugng chiém
da sb (tinh trén tdng luong monome c6 thé dugc polyme héa), va tuy ¥ co thé chira it
nhét mot comonome dugc polyme héa.

Thuat ngfr"’alkyl duoc thé" duoc sir dung trong ban md ta nay, 1a alkyl nhu da
xac dinh trude ddy duoc mo ta trong d6 mot hodc nhiéu nguyén tir hydro gn véi
cacbon bét ky cua alkyl dugc thay bing mot nhém khic nhu halogen, aryl, aryl dugc
thé, xycloalkyl, xycloalkyl duoc thé, heteroxycloalkyl, heteroxycloalkyl duoc thé,
haloalkyl, hydroxy, amino, phosphido, alkoxy, amino, thio, nitro, silyl, va hdn hop ctia
chung. Alkyl dugc thé thich hop bao gdm, vi du, benzyl, triflometyl va cdc nhém
tuong tu.

Cac phuong phéap thtr nghiém

luu luong néng chay (MFR) dugc do theo phuong phdp thr nghiém ASTM D
1238-01 & 230°C véi khdi lwong 2,16kg dbi voi polyme trén co s& propylen.

Kha nang hoa tan trong xylen (Xylene Solubles - XS) la phén trim khdi luong
nhua & lai trong dung dich sau khi nhya dugc hoa tan trong xylen nong va dung dich
duoc dé nguodi dén 25°C (phuong phap phén tich trong lugng XS theo ASTM D5492-
06). XS duoc xac dinh theo mdt trong hai quy trinh sau: (1) phuong phap Viscotek:
0,4g polyme dugc hoa tan trong 20ml xylen ddng thoi khudy & 130°C trong 30 phut.
Dung dich nay sau d6 duoc 1am ngudi dén 25°C va sau 30 phit phan doan polyme

khong tan duoc loc khoi. Dich loc thu dwoc duge phan tich bing phuong phap phan
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tich dong chay ddi véi polyme c6 st dung ¢t Viscotek ViscoGEL H-100-3078 véi
pha dong la THF chay ¢ tbc d6 1,0ml/phat. Cot nay duge két hop voi diy 3 bo do
Viscotek Model 302, v6i bd phin tan xa dnh sang, nhot ké va bo do khuc xa van hanh
& 45°C. Hiéu chinh dung cu véi cht chudn polystyren dung cho Viscotek PolyCAL™.
(2) phuong phap NMR: XS dugc x4c dinh bang cach sir dung phuong phap 'H NMR
nhu duge md ta trong Patent M§ s& 5,539,309, toan b tai liéu nay duoc két hop vao
day bang cach vién din. Ca hai phuong phép déu duoc hiéu chinh dwa vao phuong
phap phan tich trong luong ASTM.

Chi s da phan tan (PDI) dugc do bing thiét bi do luu bién AR-G2 1a quang
phd ké dong luc diéu chinh tmg sudt do TA Instruments san xuat bing cach st dung
phuong phdp theo Zeichner GR, Patel PD (1981) “A comprehensive Study of
Polypropylene Melt Rheology”, Proc. of the 2™ World Congress of Chemical Eng.,
Montreal, Canada. Lo ETC duoc st dung dé diéu chinh nhiét do & 180°C + 0,1°C.
Nito duge sir dung dé thdi vao bén trong 1o dé gitr cho mau khai bi phan huy bdi oxy
va do &m. Mot c@p hinh nén cé dudng kinh 25mm va bd phéan gift mau dang tAm duoc
st dung. Cac mau dugc ép thanh cac tAm c6 kich thuée 50mm x 100mm x 2mm. Tiép
theo, cac mau duoc cit thanh hinh vudng ¢é canh 19mm va duogc dua vao chinh gitta
cla tAm bén dudi. Thong s hinh hoc cta phin hinh nén bén trén 1a (1) géc con:
5:42:20 (deg:min:sec); (2) duong kinh: 25mm; (3) Khoang cit cut: 149 micron. Thong
sb hinh hoc ctia tAm bén duéi 14 hinh try 25mm.

Quy trinh thur nghiém:

(1) B phén gil mAu hinh nén & hinh tdm duoc gia nhiét trong 10 ETC ¢
180°C trong 2 gid. Tiép theo, khoang céch nay dugc diéu chinh dén 0 trong diéu kién
16p khi nito.

(2)  Phén c6n duoc ting dén 2,5mm va miu dugc nap dén dinh cta tAim bén
duoi.

(3)  Bét dau tinh thoi gian trong 2 phut.

(4)  Hinh n6n bén trén ngay lap tic dugc ha xubng dé dimg lai mot chat trén
dinh ctia mAu bing cach quan sat luc phap tuyén.

(5)  Sau hai phut, miu duoc ép xubng khoang cach 165 micron bang cich ha

hinh nén bén trén xudng.
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(6)  Luc phdp tuyén dugc quan sat. Khi luc phap tuyén giam xubng dén
<0,05 Newton, luong miu du duge loai bo tir ria ctia bd phan gitt mau hinh nén va
dang tAm bang dao bay.

(7)  Hinh noén bén trén duoc ha théo xuéng lai mot 14n nita dén khoang cach
cit cut 1a 149 micron.

(8)  Thtr nghiém ra soat tan sb dao dong (Oscillatory Frequency Sweep)
dugc thuc hién trong diéu kién:

Thtr nghiém tré & 180°C trong 5 phiit.

tAn s6: 628,31/s to 0,1r/s.

Ty 1€ thu thap dir li¢u: 5 point/decade.

Strc cang: 10%

(9)  Khi thtr nghiém hoan tat, mddun chéo (Gc) duoc phat hién boi chuong
trinh phan tich dit lidu luu bién hoc (Rheology Advantage Data Analysis) do TA
Instruments cung cip.

(10) PDI= 100,000 + Gc (theo don vi Pa).

Diém néng chay cudi (Twr) 12 nhiét do d& ndu chay tinh thé hoan hao nhét trong
mau va la thude do chi sé ding cdu va kha niang két tinh von c6 cia polyme. Thir
nghiém duogc thuc hién béng cach str dung thiét bi do nhiét luong béng tia quét vi sai
TA Q100 Differential Scanning Calorimeter. Mau duoc gia nhiét tir 0°C dén 240°C
voi tbe do 80°C/phut, duge lam lanh & clng tée do dén 0°C, sau d6 duoc gia nhiét lai
& cing toc do lén t6i 150°C, gitt & 150°C trong 5 phat va gia nhiét tr 150°C dén
180°C & tée dd 1,25°C/phit. Tmr duoc xac dinh tir chu trinh cudi nay béng cach tinh
toan diém khoi phét ctia duong nén & cubi dudng cong gia nhiét.

Quy trinh thr nghiém:

(1) Hiéu chinh dung cu v6i chét chudn 12 indi ¢6 d6 tinh khiét cao.

(2) Lam sach dau/ngin dung cu bing dong nito lién tuc véi tbc d6 khong dbi 1a
SO0ml/phut.

(3) Chuén bi mau:

ép 1,5g bot mAu thanh khudn bing cach sir dung thiét bi ép khudn 30-G302H-
18-CX Wabash Compression Molder (30 tin): (a) gia nhiét hdn hgp & 230°C trong 2
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phat & diém tiép xdc; (b) ép mau & cung nhiét do nay vai ap sudt 20 tin trong 1 phut;
(¢) 1am ngudi mau dén 45°F va giit trong 2 phut & ap sut 20 tan; (d) cit cac tAm thanh
4 thm nhé c6 kich c& gibng nhau, xép chong ching véi nhau, va lap lai cac bude (a) —
(c) & dong hoa mau.

(4) Can mot miéng mau (t6t hon 1a tir 5 dén 8mg) tir tAm mAu va gén né vao dia
mAu nhém tidu chudn. Dt dia kin chira mu & bén danh cho miu cua dau/ngin dung
cu va dat dia kin tréng & bén déi ching. Néu sir dung thiét bi léy mau tu dong, cAn mot
sb loai miu khac nhau va cai dit may cho mot chudi.

(5) bo:

(i) Luu dit liéu: tat

(i)  Doan ddc: tir 80,00°C/phiit dén 240,00°C

(iii)  ddng nhiét trong 1,00 phut

(iv)  Doan déc: tir 80,00 °C/phut xudng 0,00 °C

(v)  déng nhiét trong 1,00 phut

(vi)  Doan déc 80,00°C/phut dén 150,00°C

(vii) dang nhiét trong 5,00 phut

(viii) Luu d@r lidu: bat

(ix) Doan dbc: 1,25°C/phut dén 180,00°C

(x)  Két thuc phuong phap

(6) Tinh toan: Twr duoc xac dinh bing cich chin hai dudng. V& mot dudng tir
dudng nén c6 nhiét do cao. V& mot dudong khac tir béng cach v€ léch dudng cong gén
v6i cubi cta dudng cong & phia nhiét d6 cao.

Béng céch vi du va khéng nhdm gi¢i han, vi du cla sing ché s& dugc dua ra
dudi day.

Vi du thye hién sing ché
1. Tong hop Amit Este
Etyl  2-xyano-2-isobutyl-4-metylpentanoat, va etyl 2-xyano-2-isopropyl-3-

metylbutyrat:
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R R
0.
~ ml RI, DBU, DMF \/0%
i |
o N

R = i-Pr, B

Binh thot ¢6 day tron dung tich 500ml dugce lap thanh khudy tir, va duoc nap
etyl 2-xyanoaxetat (11,3g, 0,1mol) va DMF khan (120ml). Thém tirng giot dung dich
chira 1,8-diazabycyclo[5,4,0Jundec-7-en (DBU) (30,4g, 0,2mol, 1,0 duong luong)
trong DMF khan (40ml) vao dung dich duoc khudy nay. Sau khi thém xong, hdn hop
duoc khudy trong gid nita. Binh thét c6 duge lam lanh trong bé nude da, va dung dich
chira iodua (0,2mol, 1,0 duong lugng) trong DMF (40ml) dugc thém vao timg giot.
Hdn hop dugc gia nhiét &én nhiét do trong phong va dugc khudy trong 14 gid nita cho
dén khi toan bo chit ban diu duoc chuyén hoa thanh san pham (dugc giam sét boi
GC). Hon hop dugc d6 vao trong nudc d4, va duoc chiét bang dietyl ete. Chét chiét ete
két hop duogc rira bing nudc va nude mubi, lam kho bing magie sulfat. Sau khi loc,
dich loc dugc co, va phén con lai dugc cét trong chdn khéng dé thu duoc san phém o
dang chit 1ong khong mau.

Etyl 2-xyano-2-isopropyl-3-metylbutyrat: Hiéu suit 67%; '"H NMR: d 4,24 (q,
2H, J= 7,0 Hz), 2,28 (heptat, 2H, J= 7,0 Hz) 1,30 (t, 3H, /= 7,0 Hz), 1,07 (d, 6H, J =
7,0 Hz), 1,01 (d, 6H, J= 6,5 Hz).

Etyl 2-xyano-2-isobutyl-4-metylpentanoat: Hi¢u suit 88%; 'H NMR: d 4,26 (q,
2H, J=17,0 Hz), 1,82-1,90 (m, 4H), 1,63-1,70 (m, 2H), 1,34 (t, 3H, J = 7,0 Hz), 1,04
(d, 6H, J= 6,0 Hz), 0,89 (d, 6H, J= 6,0 Hz).

2, 2-clwoe thé hai lan 3-aminopropanol:

o
OH NH;
N\ 2
N LiAH,, Ete/TH
Ry Ry >

Binh thot ¢b day bang ba ¢b dung tich 1000ml duge lam sach bing nito dugc
lip thanh khudy tir, thiét bi ngung tu, va phéu nhé giot. Liti nhom hydrua & dang bot
(0,14 ~ 0,18mol) duoc thém vao, sau d6 thém THF khan (140 ~ 180ml), co6 thé dugc
thay bang liti nhom hydrua 1,0M trong THF & dang thuong mai. Trong khi khudy,
- dung dich chtra hop chit etyl 2-xyanocarboxylat (0,06 ~ 0,08mol) trong ete (~200ml)
dugc thém nho giot vao dé gitt cho hdn hop héi luu nhe nhang. Ngay khi bd sung
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xong, hdn hop duge gia nhiét dén nhiét d6 hdi luu nhe nhang trong 3 gid. Sau khi dé
ngudi, binh thét ¢b duoc dat vao bé nude. Nude duge thém vao cén than, va hdn hop
duge khudy cho dén khi chit rén tré nén tring. Sau khi loc, chét rin duoc ria bing
mot lugng ete nita, dich loc dugce ¢o, va phﬁn con lai dugc lam kho trong chan khong
dé thu duoc san phim & dang chét rn mau tring hoic diu nhét 6 thé duoc str dung
truc tiép trong cac phan Umg axyl hda ma khong can tinh ché.

2-aminometyl-2-isopropyl-3-metylbutan-1-ol: Hi¢u suit 71%; 'H NMR: d 3,72
(s, 2H), 2,93 (s, 2H), 2,65 ( br.s, 3H), 1,97 (heptat, 2H, J = 8,8 Hz), 0,95 (d, 6H, J =
8,5 Hz), 0,94 (d, 6H, /= 9,0 Hz).

2-aminometyl-2-isobutyl-4-metylpentan-1-ol: Hi¢u suit 75%; '"H NMR: d 3,54
(s, 2H), 2,77 (s, 2H), 2,65 ( br.s, 3H), 1,58-1,70 (m, 2H), 1,21 (d, 2H, J= 7,0 Hz), 1,20
(d, 2H, J=17,5Hz), 0,88 (d, 6H, J = 8,0 Hz), 0,87 (d, 6H, /= 8,5 Hz).

4-aminopentan-2-ol:

o} Ni-Al, KOH, H,O
| N

OH NH,

Binh thot ¢b day bing dung tich 1000ml duoc nap 3,5-dimetylisoxazol (9,7g,
0,1mol) va nude (200ml). Thém dung dich nude kali hydroxit 1,0M (200ml) vao dung
dich nay. Hop kim nikel-nhom (1:1, 32g, 0,2mol) dugc thém vio lam nhiéu lan trong 1
gidr. Sau khoang hai gid nita, hon hgp phan ung dugc loc trén celite, va chét rin duoc
rira bang mot luong nudc nita. Dich loc duoc chiét mot 1dn bang metylen clorua. Dung
dich nudc dugc axit hoda béng HCI dam dic, va dugc cd dén kho. Kali hydroxit (10M,
5,0ml) dugc thém vao phﬁn con lai, hén hop duoc chiét béng metylen clorua, va chét
chiét dugc lam kho bing magie sulfat. Sau khi loc, dich loc dugc ¢, phén con lai dugc
lam kho rrong chan khong dé thu duoc 9,0g (87%) san phim & dang diu nhét, diu nay
duoc str dung truc tiép trong phan Gmg axyl hoéa sau d6. 'H NMR (hai ddng phan & ty
1 khoang 1:1,3): d 4,10-4,18 (m, 1Ha), 3,95-4,00 (m, 1Hb), 3,37-3,41 (m, 1Ha), 3,00-
3,05 (m, 1Hb), 2,63 ( br.s, 3Hat+3Hb), 1,42-1,55 (m, 2Ha+1Hb), 1,12-1,24 (m,
6Ha+7HD).

Ruou amino dwoc axyl hoa:
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Binh thot ¢b day biang dung tich 250ml duge nap rugu amino (0,02mol), pyridin
(0,04mol, 1,0 duong luong) va metylen clorua (50ml). Binh thot ¢d nay dugc ngam
trong bé nudc da, va benzoyl clorua (0,04mol, 1,0 dwong luong) duge thém vao ting
giot. Sau khi thém xong, binh thot ¢ duoc 1am 4m dén nhiét do trong phong, va hén
hop duogc khudy qua dém. Ngay khi phan tng x4y ra hoan toan nhu dugc kiém tra boi
GC, hén hop dugc pha lodng bing metylen clorua, va dugc rua 1an luot bang nude,
amoni clorua bdo hoa, nudc, natri bicacbonat bdo hoa va nudc mudi. Dung dich duoc
lam kho béng magie sulfat, dugc loc, va dich loc duoc c6. Phén con lai dugc tinh ché
bang cach sic ky nhanh trén ct d8 thu duoc san phim & dang dau khong mau hodc
chét rdn c6 mau trng.

Dit lieu '"H NMR thu dwoc trén quang phd ké NMR Bryker 500MHz hodc
400MHz bang céch sir dung CDCl3 lam dung mdi (theo phén trigu).

Amit este duoc halogen hoéa va/hodc dugc thé duoc tao ra béng cac quy trinh

téng hop néu trén duoc chi ra trong Bang 1 dudi day.

Bang 1
Amit este
Hop chét Chu tric '"H NMR (CDCls lam dung mdi (tinh theo
phan triéu)
1) 3- % Hiéu suét 88%; d 8,08 (d, 2H, J=8,5 Hz),
benzamido- ©\V\/O HN\")@ 8,85 (d, 2H, J=8,0 Hz), 7,32-7,62 (m, 6H),
2,2- o) 0 6,99 (t, 1H, J= 6,5 Hz), 4,23 (s, 2H), 3,38 (d,
dimetylpropyl 2H, J=6,5 Hz), 1,10 (s, 6H).
benzoat

tan-2-yl 2H, J=10,5, 2,0 Hz), 7,68 (dd, 2H, J= 10,5,
benzoat 1,5 Hz), 7,24-7,52 (m, 6H), 6,67 (m, 1H),
5,25-5,34 (m, 1H), 4,27-4,38 (m, 1H), 1,90-
2,02 (m, 2H), 1,35 (d, 3H, J=17,5 Hz), 1,27
(d, 3H, J=17,5 Hz); chét déng phan 2: d 8,05
(dd, 2H, J=10,5, 2,0 Hz), 7,81 (dd, 2H, J =

() 4- Y\( Hiu suét 71% (hai ddng phan véi ty 18
benzamidopen ©\n/o HN khoang 2,1:1); chit ddng phan 1: d 7,96 (dd,
0o O
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10,0, 2,0 Hz), 7,39-7,56 (m, 6H), 6,40 (d, 1H,
J=9,5Hz), 5,22 (qt, 1H, J=7,5, 8,0 Hz),
4,28-4,40 (m, 1H), 2,12 (ddd, 1H, J=7,5,
11,0, 17,5 Hz), 1,81 (ddd, 1H, J =170, 8,5,
17,5 Hz), 1,44 (d, 3H, J=8,0 Hz), 1,29 (d,
3H, J = 8,5 Hz).

@3) 2-
(benzamidome
tyl)-2-
isopropyl-3-
metylbutyl
benzoat

Hidu suét 68%; d 7,95 (dd, 2H, J = 10,0, 2,0
Hz), 7,67 (dd, 2H, J= 10,0, 2,0 Hz), 7,30-
7,55 (m, 6H), 6,63 (t, 1H, J= 6,5 Hz), 4,38 (s,
2H), 3,57 (d, 2H, J= 7,5 Hz), 2,06 (heptat,
2H, J = 8,5 Hz), 1,38-1,47 (m, 4H), 1,04 (d,
12H, J=8,5 Hz)

(4) 2-
(Benzamidom
etyl)-2-
isobutyl-4-
metylpentyl
benzoat

Hiéu sudt 71%; d 8,02 (d, 2H, J = 9,5 Hz),
7,76 (d, 2H, J= 9,5 Hz), 7,39-7,60 (m, 6H),
6,84 (t, 1H, J= 17,5 Hz), 4,30 (s, 2H), 3,47 (d,
2H, J= 8,0 Hz), 1,84 (heptat, 2H, J= 7,5 Hz),
1,38-1,47 (m, 4H), 0,96 (d, 12H, J = 8,0 Hz).

(5) 3-(4-
flobenzamido)
2.2-
dimetylpropyl
4-flobenzoat

Hiéu suét 86,5%; d 8,08-8,15 (m, 2H), 7,82-
7,90 (m, 2H), 7,10-7,18 (m, 4H), 6,95-7,03
(m, 1H), 4,22 (s, 2H), 3,35 (d, 2H, /= 8,0
Hz), 1,09 (s, 6H).

(6) 4-(4-
flobenzamido)
pentan-2-yl 4-
flobenzonat

Hiéu sudt 73%, chira hai ddng phén véi ty 1
khoang 3:2; d 8,06 (dd, 2Ha, J=5,5, 9,0 Hz),
7,99 (dd, 2Hb, J = 5,5, 8,5 Hz), 7,83 (dd, 2Ha,
J=5,5,8,5 Hz), 7,69 (dd, 2Hb, J= 5,5, 8,5
Hz), 7,01-7,15 (m, 4Ha+4Hb), 6,40 (d, 1Ha, J
=9,0 Hz), 6,14 (d, 1Hb, J= 9,0 Hz), 5,20-
5,34 (m, 1Hb), 5,18 (dt, 1Ha, J=6,5, 6,0 Hz),
4,23-4,36 (m, 1Ha + 1Hb), 2,02-2,12 (m, 1Ha
+ 1Hb), 1,958 (ddd, 1Hb, ] = 4,0, 8,0, 15,0
Hz), 1,79 (ddd, 1Ha, J=35,5, 6,5, 14,0 Hz),
1,44 (d, 3Ha, J=6,5 Hz), 1,41 (d, 3Hb, J =
6,5 Hz), 1,34 (d, 3Hb, J=6,5 Hz), 1,28 (d,
3Ha, J= 6,5 Hz).

(7) 2-((4-
flobenzamido)
metyl)-2-
isopropyl-3-
metylbutyl 4-

Higu sudt 80%; d 8,04 (dd, 2H, J=8.5, 5,5
Hz), 7,76 (dd, 2H, J=8,5, 5,5 Hz), 7,12 (dd,
2H, J=38,5, 8,5 Hz), 7,09 (dd, 2H, J= 8,0, 9,0
Hz), 6,52 (1, 1H, J= 6,0 Hz), 4,44 (s, 2H),
3,61 (d, 2H, J= 6,0 Hz), 1,85 (heptat, 2H, J =
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flobenzoat 7,0 Hz), 1,10 (d, 6H, J= 17,0 Hz), 1,09 (d, 6H,
J=1,0 Hz).

(8) 2-((4- Hiéu suét 64%; d 8,04-8,08 (m, 2H), 7,80-

flobenzamido) | F @/ £ | 7,83 (m, 2H), 7,09-7,15 (m, 4H), 6,79 (t, 1H,

metyl)-2- \©\WO HN\,,/Q/ J=6,5Hz), 4,31 (s, 2H), 3,45 (d, 2H, J= 6,5

isobutyl-4- o o Hz), 1,85 (heptat, 2H, J= 6,5 Hz), 1,38-1,46

metylpentyl 4- (m, 4H), 0,99 (d, 12H, J=6,5 Hz).

flobenzoat

9) 3-(4- Hiéu suét 80%; d 8,00 (d, 2H, J = 11,0 Hz),

clobenzamido)
2,2-
dimetylpropyl
4-clorobenzoat

7,78 (d, 2H, J= 11,0 Hz), 7,45 (d, 2H, J =
11,0 Hz), 7,42 (d, 2H, J= 11,0 Hz), 6,97 ,
IH, J= 8,0 Hz), 4,21 (s, 2H), 3,33 (d, 2H, J =
8,0 Hz), 1,08 (s, 6H).

(10) 2-((4-
clobenzamido)
metyl)-2-
isopropyl-3-
metylbutyl 4-
clorobenzoat

Hiéu suit 80%; d 7,94 (d, 2H, J = 10,5 Hz),
7,68 (d, 2H, J = 10,5 Hz), 7,42 (d, 2H, J =
10,5 Hz), 7,39 (d, 2H, J = 10,5 Hz), 6,51 (t,
1H, J= 6,5 Hz), 4,44 (s, 2H), 3,60 (d, 2H, J =
8,0 Hz), 2,08 (heptat, 2H, J = 8,8 Hz), 1,09 (d,
6H, J=8,5 Hz), 1,08 (d, 6H, J = 8,5 Hz).

(11) 2-((4-
clobenzamido)
metyl)-2-
isobutyl-4-
metylpentyl 4-
clorobenzoat

Hiéu suét 65%; d 7,97 (d, 2H, J = 8,5 Hz),
7,73 (d, 2H, J = 8,5 Hz), 7,43 (d, 2H, J = 8,5
Hz), 7,41 (d, 2H, J = 8,5 Hz), 6,79 (t, 1H, J =
6,5 Hz), 4,31 (s, 2H), 3,44 (d, 2H, J= 6,5 Hz),
1,85 (heptat, 2H, J = 6,0 Hz), 1,38-1,46 (m,
4H), 0,99 (d, 12H, J = 7,0 Hz).

(12) 2,2- Hiéu suit 56%; '"H NMR:d 7,99 (d, 2H, J =
dimetyl-3-(4- % 7,5 Hz), 7,78 (d, 2H, J= 8,5 Hz), 7,25-7,29
ethylbenzamid l\<E\"/O HN (m, 4H), 7,00 (t, 1H, J= 6,5 Hz), 4,20 (s, 2H),
o)propyl 4- 0 0 3,36 (d, 2H, J=6,5 Hz), 2,72 (q, 2H, J=17,5
ethylbenzoat Hz), 2,70 (q, 2H, J="7,5Hz), 1,27 (t, 3H, J =
7,5 Hz), 1,26 (t, 3H, J=17,5 Hz), 1,08 (s, 6H).
(13) 3-(4- Hiéu sudt 57%; '"H NMR: d 7,97 (d, 2H, J =
butylbenzamid % 10,5 Hz), 7,76 (d, 2H, J=10,5 Hz), 7,22-7,26
0)-2,2- O HN (m, 4H), 6,96 (m, 1H), 4,20 (s, 2H), 3,36 (d,
(0] O

dimetylpropyl
4-butylbenzoat

2H, J=17,5 Hz), 2,68 (¢, 2H, J = 9,5 Hz), 2,66
(t, 2H, J = 9,5 Hz), 1,57-1,66 (m, 4H), 1,31-
1,41 (m, 4H), 1,08 (s, 6H), 0,933 (t, 3H, J =
9,0 Hz), 0,931 (t, 3H, J = 9,0 Hz).

2. Diéu ché chat xuic tdac chinh

A. Quy trinh diéu ché chung: Chét xuc tic dugc diéu ché theo quy trinh sau.
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Tdng hop xuc tac déi véi cac chét xtc tac sau day dugc néu trong phén 2B: M-1-A,
M-1-EB-A, M-1-MPB-A, M-1-MPB-B, M-1-MPB-C, va M-1-MPB-D.

Tién chit ctia chit xuc tac chinh (theo khéi luong dugc chi ra trong Bang 2 trix
khi ¢6 quy dinh khéac) va 2,52mmol chét cho dién tir ndi (nghia 13, amit este) dugc nap
vao binh thét ¢ ¢6 14p bd phan khudy co hoc va ludi loc & dy. 60ml dung méi két
hop gém TiCls va clorobenzen (1/1 theo thé tich) duoc dua vao binh thét c¢b nay. Hon
hop duoc gia nhiét dén 115°C va duoc giit & cing nhiét do trong 60 phut ddng thoi
khudy & tde do 250 vong/phut trude khi loc khoi chét long. 60ml dung mdi két hop
duoc thém tiép vao va phan tmg duoc dé tiép tuc xdy ra & cung nhiét d mong mudn
trong 30 phut dong thoi khudy, sau d6 dugc loc. Quy trinh nay duoc lap lai mot lan.
70ml iso-octan dugc st dung dé rira chit rin thu duoc ¢ nhiét d6 moi truong. Sau khi

loai dung moéi bing céch loc, chét rén duge lam kho bing dong khi N hoc trong diéu

kién chan khong.

Bang 2
Tién chat cua chét xtc tac | Khéi lugng
chinh
MagTi-1 (M) 3,00g
Mg(OEt)2 (ME) 3,00g
SHAC™ 310 (S) 2,00g
Mg(OCOEt) (MO) 3,44g

MagTi-1 (M) la tién chit Mag/Ti két hop véi hdn hop gdm MgsTi(OEt)sCla
(tién chit MagTi dugc didu ché theo vi du 1 trong Patent M§ sb 6,825,146) v6i ¢ hat
trung binh la 50 micron. SHAC™ 310 (S) la chit xtc tic chira benzoat (tién chit cta
chét xuc tac chinh BenMag véi ¢& hat trung binh 27 micron) véi etyl benzoat 1am chit
cho dién tir ndi duogc tao ra theo vi du 2 trong Patent My sb 6,825,146, toan bo tai lidu
nay duogc két hop vao day bang cach vién dan. Chét mang Mg(OCOEt), dugc tao ra
theo vi du 1 trong Patent M¥ s 5,652,314. Ham lugng titan clia mdi hdn hop xtc tac
chnhs thu duogc duoc liét ké trong Bang 3. Pic d6i v6i chét cho dién tir ndi duoce quy

theo thoi gian luu tir phan tich GC. Khéng tién hanh mo ta dic trung ndo khéc nita.
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Béang 3

Hbn hop chit xtc tic chinh

Tién chat cua

H3n hop chit xtc tac chinh

Chét cho dién At o the Chét xtic Etyl
tor ndi (IED) chinh téc chinh # Ti benzoat | Chét cho dién tir ndi
(%) (%) (%)
DiBP* MagTi-1 M-DiBP 2,99 0 12,49
| MagTi-1 M-1 3,32 0,45 vét
SHAC™ 310 S-1 3,07 1,08 vét
2 MagTi-1 M-2 3,27 0,53 vét
; MagTi-1 M-3 3,14 0,17 2,98
SHAC™ 310 S-3 3,53 0,93 1,92
. MagTi-1 M-4 3,19 0,18 8,80
SHAC™ 310 S-4 3,29 0,13 4,59
MagTi-1 M-5 3,38 0 vét
5 Mg(OEt) ME-5 3,09 0 vét
SHAC™ 310 S-5 3,00 0,39 vét
MagTi-1 M-6 3,01 0 vét
6 SHAC™ 310 S-6 3,12 0,59 vét
MagTi-1 M-7 2,91 0 5,11
7 Mg(OEt)2 ME-7 4,25 0 4,13
SHAC™ 310 S-7 3,25 0,62 5,33
MagTi-1! M-8 3,52 0 9,58
. Mg(OEt),2 ME-8 4,49 0 6,07
Mg(OCOEt), MO-8 3,83 0 vét
SHAC™ 310 S-8 2,72 0,58 7,72
MagTi-1 M-9 5,32 0 vét
9 Mg(OEt)2 ME-9 522 0 vét
SHAC™ 310 S-9 2,81 2,89 vét
MagTi-1 M-10 3,47 0 1,58
10 Mg(OEt)2 ME-10 3,98 0 5,43
SHAC™ 310 S-10 3,16 0,99 6,96
MagTi-1 M-11 3,97 0 1,80
11 Mg(OEt)2 ME-11 4,34 0 3,56
SHAC™ 310 S-11 2,72 0,37 6,97
1 MagTi-1 M-12 3,46 0 vét
SHAC™ 310 S-12 3,35 1,41 vét
3 MagTi-1 M-13 3,34 0 vét
SHAC™ 310 S-13 1,82 1,24 vét
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*DiBP = diisobutyl phtalat (hop chét so sénh)

12,59¢ tién chat dugc st dung

21,73¢g tién chat dugc st dung.

B. Quy trinh diéu ché xtc tac d6i v6i cac chét xuc tac khac:

M-1-A va M-1-EB va M-1-MPB-A: 4,3g MagTi-1 va 0,8g hop chit 1 dugc nap
vo binh thét ¢b co ip bd phan khudy co hoc va ludi loc 6 day. 60ml dung méi két
hop gbém TiCls va clorobenzen (1/1 theo thé tich) duoc dua vao binh thét cb, sau d6 bd
sung 0,6ml EB (dbi voi M-1-EB) hoic 1,0ml MPB (dbi véi M-1-MPB-A) qua xyranh.
Hén hop dugc gia nhiét dén 115°C va gitt & nhiét do nay trong 60 phut déng thoi
khudy & tée do 250 vong/phut trude khi loc khoi chit 1ong. 60ml dung méi két hop
duoc thém lai vao va phan ung duoc dé xay ra tiép tuc & cing nhiét do mong mudn
trong 30 phut, dong thoi khudy, sau d6 loc. Quy trinh nay duoc ldp lai mot lan. 70ml
iso-octan duogc su dung dé rira chét rin thu duoc & nhiét d6 mdi trudng. Sau khi loai
dung méi bing cach loc, chét rén duoc 1am kho bing dong khi Na.

M-1-MPB-B: 4,3g MagTi-1 dugc nap vao binh thot c¢b co lap bo phan khudy co
hoc va ludi loc ¢ day. 60ml dung moi két hop gf“)m TiCls va clorobenzen (1/1 theo thé
tich) duoc dua vao binh thoét cb. 2 phut sau, 0,8ml MPB duoc thém vao qua xyranh.
Sau 2 pht nita, 6,0ml dung dich chira 2,7g hop chét 1 trong 27g MCB dugc thém vao
hén hop. Hon hop dugc gia nhiét dén 115°C va gitt ¢ cung nhiét d6 nay trong 60 phut
ddng thoi khudy ¢ toe do 250 vong/phit trude khi loc khoi chét 1ong. 60ml dung moi
két hop dugc thém lai vao va phan tng dugc dé xay ra tiép tuc O cung nhi¢t d6 mong
mudn trong 30 phut dong thoi khudy, sau d6 dugc loc. Quy trinh nay duoc 13p lai mot
l4n nita. 70ml iso-octan dugc st dung dé rira chét ran thu dugc ¢ nhiét do moi trudng.
Sau khi loai bo dung méi bing cach loc, chat rén dugc lam kho bing dong khi Na.

M-1-MPB-C: 4,3g MagTi-1 dugc nap vao binh thot cb c6 lép bd phan khudy co
hoc va luéi loc & day. 60ml dung méi két hgp gdm TiCls va clorobenzen (1/1 theo thé
tich) dugc dua vao binh thot ¢ va 0,8ml MPB duoc thém vao. Hon hop dugc gia nhiét
dén 115°C va giit ¢ nhiét do nay trong 60 phat ddng thoi khudy & toc do 250
vong/phut trude khi loc khoi chit 16ng. 60ml dung moi két hop doc thém lai vao, sau
d6 bd sung 0,6g hop chat 1 (trong dung dich MCB 10% khéi luong), va phan ung
duoc dé xay ra tiép ¢ cluing nhiét d6 mong mudn trong 30 phut dong thoi khudy, sau d6

loc. Quy trinh nay doc ldp lai mot lan nita chi khac 1&a MPB khdng dugc thém vao.
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70ml iso-octan dugc st dung d8 rira chét rdn thu dugc & nhiét dd méi trudong. Sau khi
loai dung méi biang cach loc, chat rin duoc 1am kho bang dong khi No.

M-1-MPB-D: 4,3g MagTi-1 duoc nap vao binh thét ¢6 ¢6 lap bo phan khudy co
hoc va ludi loc ¢ day. 60ml dung mdi két hop gém TiCls va clorobenzen (1/1 theo thé
tich) dugc dua vao binh thot c¢d, sau d6 bd sung 1,0ml MPB qua xyranh. Hdn hop
duge gia nhiét dén 115°C va gift & nhiét do nay trong 60 phut dong thoi khudy o 250
vong/phut trude khi loc khoi chét 1ong. 60ml dung moi két hop dugc thém lai vao va
the phan tng dugc dé tiép tuc xdy ra & cung nhiét do mong muén trong 30 phut déng
thoi khudy, sau dé loc. 60ml dung moéi két hop dugc thém lai vao sau d6 bd sung
8,0ml dung dich chtra 2,7g hop chét 1 trong 27g MCB, va phéan tng duoc dé tiép tuc
xay ra ¢ cung nhiét do mong mudn trong 30 phut ddng thoi khudy duge theo sau boi
loc. 70ml iso-octan dugc st dung dé rtra chat rin thu duoc & nhiét dé moi trudng. Sau
khi loai dung mdi bing cach loc, chit rin duoc lam kho bang dong khi Na.

3. Phan ing polyme hda

Phan (mg polyme héa dugc thuc hién trong propylen long trong ndi hép co
dung tich 1 galéng (3,78 lit). Sau khi didu chinh vé tinh trang thich hop dé st dung,
thiét bi phan tng duge nap 1375g propylen va mot luong hydro du dinh va duoc didu
chinh nhiét do vé 62°C. 0,25mmol dixyclopentyldimetoxysilan (DCPDMS) dugc thém
vao 7,2ml dung dich trietyl nhém 0,27M trong isooctan, sau dé thém huyén phu dic
chita chét xuc tac trong dau khoang véi lugng 5,0% khdi lugng (khdi lwong chit rén
thuc té duoc néu trong cac bang dit liéu dudi day). Hon hop duge tron trude & nhiét do
mdi truong trong 20 phut trude khi duge bom vao thiét bi phan ing dé bt du phan
ung polyme héa. Hop phin xuc tac tron trude dugc bom thing vao thiét bi phan tng
chura isooctan bing cach str dung bom phun chét xtic tac 4p sudt cao. Sau khi tda nhiét,
nhiét do duoc diéu chinh vé& 67°C. Tdng thoi gian polyme héa la 1 gid.

4. Kiém tra polyme

Céc mau polyme dirge kiém ta ty trong khéi ling, luu lugng nong chay (MFR),
chit tan trong xylen (XS), chi s§ da phan tan (PDI), va diém nong chay cubi cling
(Twmr). Tru khi c6 quy dinh khéac, XS duoc do bing cach s dung phuong phap

Viscotek.
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Mot loat hop chit amit este duoc sir dung lam chét cho dién tir ndi véi cac

tién chit khac nhau: phtrc hgp magie/titan clorua/etoxit (MagTi-1), magie etoxit,

magie etoxit duoc cacbonat héa, SHAC™ 310, va san phdm cdng magie clorua

etanol. Nguoi ndp don bat ngd kham phé ra rang hoat tinh xuc tic va do chon loc

cao (nghia la,chi sé déng ciu polyme cao) thu dugc khi SHAC™ 310 (tién chét

BenMag) khong chuira alkoxy (hodc vé co ban khong chira alkoxy) duge st dung

lam tién chét. Cac tién chéit chira mot lugng 16n cac alkoxy, nhu Mg(OEt),

MagTi-1, va Mg(OCOE?),, ¢6 hoat tinh thép va d6 chon loc kém.

Bang 5

Tién hanh xUc tac vdi chat cho dién tir ndi amit este va chat cho dién tir ndi

khéc va cac ddc tinh polyme

Ti:é b Ti,é P Hoat MFR
- xtc xtc £ s
b e Helel miay | Tick tf:hali,"ﬁ‘c# Run # ]im/h_ (B/D) (/10 {,(/S) PDI
an thtr nhd lan the | 1&nthge | ¢ ™ ( lg & glee phut) %
: r)
hai ba
58 1| 6,8
IEDI M-1-A E-36*%* | 16,5 0,38 9,3 3 2
4,5 | 6,5
IED1 + EB M-1-EB-A | E-37 25,6 0,38 5,6 4 2
M-1- 4,5 | 6,6
I[ED1 + MPB MPB-A E-38 24,7 0,32 5,6 3 8
IEDI + M-1- 3,7 | 6,1
MPB*** MPB-B E-39 29,0 0,40 42 3 2
M-1- 43 | 7,1
MPB IEDI MPB-C E-40 23,8 0,35 3,1 3 0
M-1- 3,8 175
MPB IEDI MPB-D E-41 22,2 0,31 1,9 1 4

* XS xac dinh theo phuong phap NMR
** Mau dbi chiing
*#% JED] dugc thém vao 2 — 3 phut sau khi bé sung MPB
BD = ty trong khdi
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Bang 6
Tién hanh xutc tac v6i Chét cho dién tir ndi két hop amit este va cac dic tinh
polyme
Chat | Tiép xuc voi Ti€p xdc v6i Tiép Xuc voi
Xuc TiCly 1an thir TiCls lan thit | TiCls lan thr Hoat BD MFR XS
tac nhat hai ba tinh (g/cc) (g/10 (%) PDI
chinh IED | (kg/g-h) | & phiit)
# EB | IED8 | BC IED 8 BC 8
M-8-
EB-A | 0,60 1,20 0 0 0 0 33,5 0,36 2,5 4,81 | 8,00
M-8-
EB-B | 0,60 0 0 1,20 0 0 38,1 0,37 1,3 4,91 | 8,54
M-8-
EB-C | 0,60 0 0 0 0 1,20 31,7 0,38 2,2 4,97 | 8,81
M-8-
EB-D | 0,60 | 0,40 0 0,40 0 0,40 39,8 0,33 1,7 4,61 | 8,48
M-8-
EB-E | 0,60 1,20 | 0,30 0 0 0 51,9 0,35 2,5 3,93 | 7,32
M-8-
EB-F | 0,60 0 0,30 1,20 0 0 41,0 0,40 3,0 4,63 | 7,78
M-8-
EB-G | 0,60 0 0,30 0 0 1,20 35,1 0,41 2,6 4,99 | 8,38
M-8- '
EB-H | 0,60 | 0,40 | 0,30 0,40 0 0,40 44.9 0,37 3,3 4,13 | 8,05
M-8-
MPB-
A 0,78 1,20 0 0 0 0 54,2 0,35 2,5 3,82 | 7,62
M-8-
MPB-
B 0,78 0 0 1,20 0 0 49,2 0,35 1,7 2,96 | 7,22
M-8-
MPB-
C 0,78 0 0 0 0 1,20 37,5 0,35 1,8 2,85 | 7,86
M-8-
MPB-
D 0,78 0,40 0 0,40 0 0,40 45,1 0,36 1,4 2,58 | 7,39

BC= Benzoy! Clorua

Nguoi ndp don cling khdm phd ra rang hdn hop chét xuc tac chinh dong

thoi co hoat tinh xuc tic cao va tinh chon loc xuc tac cao (chi s6 dang cau polyme

cao) dugc tao ra bing cach dua hop phan chit cho dién ti, nhu etyl benzoat (EB)

hodc 1-metoxypropan-2-yl benzoat (MPB) vao hdn hgp phén tng.

Béang 6 chi ra riang hoat tinh xtc tac cao, XS thdp va PDI cao thu dugc véi

hén hop xtc téc theo sang ché chita EB hoic MPB lam hop phén chat cho dién t.

Vi su trg gitip ctia hop phén chét cho dién tir nay, chit cho dién ttr ndi chinh, IED

8, 6 thé dugc thém vao bude tiép xtic v6i TiCly 1n thtt nhét, 14n tht hai, va/hodc

1an tht ba dé diéu chinh qua trinh xtc tac tdt hon cling nhu didu chinh dé dat duoc
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polyme véi dédc tinh t5t hon. Ngoai ra, BC (benzoyl clorua), la chét clo hoa va c6
thé dugc chuyén hoa thanh etyl benzoat (EB) bang cach cho phan tmg v6i nhom
etoxy trong tién chat. Khi EB dugc dung lam hop phin chit cho dién tr, hoat tinh
xuc téc va chi sé déng cdu polyme dugc cai thién.

Du dinh cu thé 1a phin mo ta nay khong chi gii han & cac phuong an va vi
du minh hoa kém theo, ma con bao gdm céc dang ci bién ctia cac phuong an ndy
bao gém céc phén clia cac phuong 4n va t6 hop cac dau hiéu clia cac phuong an

khac nhau nhu trong pham vi ctia y&u cau bao hd kém theo.
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YEU CAU BAO HQ

1. Quy trinh didu ché hén hop chét xuc téc chinh bao gdm céc budc:
halogen hoa so b tién chét ctia chit xuc tac chinh bing chét halogen héa;

bd sung amit este vao tién chat cua chat xuc tic chinh da dugc halogen héa

trong hdn hop phan Gmg, amit este nay c6 cong thirc (II):
(In

Ry
Riz Raz

RJJ R;;:

trong dé Ri-Rs, Ri1-Ris, va Rai-Ros 1a gidng nhau hogc khic nhau, mdi
nhédm Ri-Re, Rii, Riz, R21 va Ras duoc chon tr nhém gém hydro, halogen, va
nhém hydrocarbyl duoc thé ¢6 1-20 nguyén tir cacbon, nhém hydrocarbyl khong
duge thé c6 1-20 nguyén tir cacbon, va hdn hop ctia ching, va mdi nhém Riz va

R22 1a mét halogen; va

tao ra hdn hop chat xuc tac chinh chtta gbc magie, gdc titan, va chat cho

dién t&r nd1 chira amit este.

2. Quy trinh theo diém 1, trong d6 quy trinh nay bao gbém budc halogen hoa so bd
tién chét cta chit xtc tac chinh duoc chon tir nhém bao gdm hop chit chira gbe
magie, hop chit chia kim loai két hop véi magie, hop chit magie clorua chua

benzoat, va hon hop cta ching.

3. Quy trinh theo diém 1, trong d6 quy trinh nay bao gdm budc cho amit este phan
ung voi tién chét cua chit xuc tac chinh dd dwoc halogen héa so bd véi sy hién
dién cua titan tetraclorua, trong do tién chat cua chét xuc tic chinh dd duoc

halogen hoa so bo 12 hop chit magie clorua chita benzoat.
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4. Quy trinh theo diém 1, trong d6 quy trinh nay bao gdm budc dua hop phan chit

cho dién tir vao hdn hop phan tng; va

tao ra hdn hop chit xtc tic chinh gdm chit cho dién tir ndi két hop chira

amit este va hop phﬁn chét cho dién tir noi.

5. Quy trinh theo diém 1, trong d6 quy trinh nay bao gdm budc b sung amit este
vao tién cht clia chét xuc tac chinh da duoc halogen hoéa so bo trong hdn hop phan
ung, amit este nay c¢6 cong thuc (II), trong do mdi nhém R; va Ry 1a mot nhém

hydrocarbyl khong duoc thé ¢6 1-6 nguyén tir cacbon.
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