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Linh vuc ky thuat dwoc dé cip

Séang ché @é cap dén hdn hop chét xtic tac chinh bao gf“)ln chét cho dién tir ndi
chira dieste thom phenylen dugc thé, viéc két hop ching vao cac hdn hop xtic tac va quy

trinh san xuit polyme trén co s& olefin biang cich st dung hdn hgp xtc tac nay.
Tinh trang ky thuit cia siang ché

Nhu céu toan cdu ddi véi cac polyme trén co sé olefin lién tuc gia ting do céc
g dung cua cac polyme nady ngdy cang trd nén da dang va phuic tap hon. Da biét cac
hé xuc tac Ziegler-Natta ding dé san xuét polyme trén co s& olefin. C4c hé xuc tac
Ziegler-Natta thuong bao gdm chét xuc tac chinh chira halogenua kim loai chuyén tiép
(tikc 1o, titan, crom, vanadi), chit ddng xuc tac nhu hop chit nhém hiru co, va tity ¥ chét
cho dién tr ngoai. Céc polyme trén co sé olefin dugc san xut véi xuc tac Ziegler-Natta
thudng c6 phan bd trong lwong phan tir trong khoang hep. Véi viéc xuét hién lién tuc
cac tmg dung m&i ciia polyme trén co s& olefin, ludn c6 nhu cau vé cac polyme trén co
s& olefin ¢6 cac dic tinh thay ddi va duoc cai thién trong linh vuc k¥ thuat nay. Mong
mudn 12 hé xuc tac Ziegler-Natta dung dé san xuét cic polyme trén co s& olefin c6 hoat
tinh xuc tac cao trong qua trinh tring hop va tao ra cac polyme trén co s propylen véi

chi s& déng c4u cao va phén bb trong lugng phén ti rong.
Ban chit ky thuit cia sang ché

Sang ché d& cap dén hdn hop chét xic tac chinh bao gdm dieste thom phenylen
dugc thé dong vai tro chit cho dién tir ndi va viée ap dung chung trong hdn hop xuc tac
va cac qua trinh tring hop. Hén hop xuc tic bao gdm dieste thom phenylen dugc thé
theo sang ché ¢6 hoat tinh cao trong qua trinh tring hop. Ngoai ra, hdn hop xic tac bao
gdm dieste thom phenylen dugc thé theo sdng ché tao ra olefin trén co s& propylen véi
chi s6 ding ciu cao va phan bd trong lwong phén tir rong.

Theo mot phwong 4n, quy trinh san xuit hdn hop chét xuc tic chinh dugc dé xuét.

Quy trinh nay bao gdm budc cho dieste thom phenylen dugc thé, tién chit cua chit xuc
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tac chinh, va chét halogen hoa phan tng v&i nhau. Phan ng nay xay ra trong hdn hop
phan tmg. Quy trinh nay bao gdbm budc tao ra hdn hop chit xuc tac chinh bing cach
halogen hoa. Hon hop chét xuc tac chinh nay bao gdm chat cho dién tir ndi chira dieste
thom phenylen dugc thé.

Theo mot phuong an, hdn hop chét xuc tac chinh dugc dé xuit. Hon hop chét xtc
tac chinh nay bao gdm t6 hop bao gdm gdc magie, gdc titan va chét cho dién t& noi.
Chét cho dién t nodi bao gém dieste thom phenylen dugc thé. Gdc magie va’hodc géc
titan c6 thé 1 halogenua turong tng.

Theo mét phuong an, dieste thom phenylen duoc thé ¢6 céu trac (I):
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trong d6 Ri-Ris gidng nhau hodc khac nhau. Mdi nhom trong s cac nhém Rj-
Ri4 duoc chon tir hydro, nhém hydrocarbyl dugc thé ¢ tir 1 dén 20 nguyén tir cacbon,
nhém hydrocarbyl khong duoc thé c6 tir 1 dén 20 nguyén tir cacbon, nhém alkoxy c6 tur
1 dn 20 nguyén tir cacbon, nguyén tr khac loai, va td hop cua chung. [t nhét mot trong
s6 cac nhém Ri-Ris khong 13 hydro.

Theo mdt phuong 4n, céu tric (I) bao gdm it nhat mot trong s6 cac nhém R;-Ry
dugc chon tir nhém hydrocarbyl dugc thé c6 tir 1 dén 20 nguyén t&r cacbon, nhém
hydrocarbyl khong dugc thé ¢o tir 1 d&én 20 nguyén tir cacbon, va td hop cua chung.

Theo mt phuong 4n, ciu tric (I) bao gém it nhit mot trong s& cac nhom Rs-Ri4
dugc chon tir nhém hydrocarbyl dugc thé c6 tir 1 dén 20 nguyén tir cacbon, nhém
hydrocarbyl khong duge thé ¢6 tir 1 dén 20 nguyén tir cacbon, nhém alkoxy c6 tir 1 dén
20 nguyén tir cacbon, nguyén tir khac loai, va t& hop ciia chung.

Sang ché dé xuét hdn hop chét xuc tic chinh khac. Theo mot phuong 4n, hdn hop
chit xuc tac chinh dugc d& xuit bao gdm td hop bao gdm gbc magie, gdc titan va chét
cho dién tir noi két hop. Chét cho dién t ndi két hop bao gém dieste thom phenylen

duogc thé va gbc cho dién tur.



27407

Theo m{t phuong an, géc cho dién tir dugc chon tir phtalat, etyl benzoat, diete,
va td hop cia ching.

Sang ché dé xuit hdn hop xtic tac. Hon hgp xtc tic ndy bao gbém hdn hop chét
xtc téc chinh va chit ddng xuc tac. Hon hop chit xuc tic chinh bao gbm dieste thom
phenylen duoc thé. Theo mét phuong 4n khéc, hdn hgp xtc téc c6 thé bao gdm chét cho
dién t&r ndi két hop. Chat cho dién tir ndi két hop bao gdm dieste thom phenylen dugc
thé va gdc cho dién tir nhu da néu trén.

Theo mdt phuong an, hon hop xuc tac bao gdm chét cho dién tir ngoai, va/hoic
tac nhan gidi han hoat tinh.

Sang ché d& xuit quy trinh tring hop. Theo mot phwong 4n, quy trinh tring hop
duogc dé xuét bao gdbm bude cho olefin tiép xtic v6i hdn hgp xtic tic trong cac diéu kién
trung hop. Hon hgp xtic tac nay bao gdm dieste thom phenylen dugc thé. Quy trinh nay
con bao gdm bude tao polyme trén co s& olefin.

Theo mot phuong én, olefin nay la propylen. Quy trinh nay bao gbm budce tao
polyme trén co s& propylen cé chi sd da phén tan (polydispersity index) nim trong
khoang tir 4,0 dén 15,0.

Theo mdt phuong an, olefin 12 propylen. Quy trinh nay bao gdm budc tao polyme
trén co sé propylen cé luu luong dong néng chay nam trong khoang tir 0,01g/10 phit
dén 800g/10 phut.

Mot ddu hiéu ctia sang ché 1a d& xudt hdn hop chét xuc tac chinh dugc cai thién.

Mot ddu hiéu cta sang ché 1a d& xuét hdn hop xtc tac duge cai thién diung cho
qua trinh trung hop polyme trén co s& olefin.

Mot ddu hiéu cta sang ché 1a hdn hop xtc tac bao gém dieste thom phenylen
duoc thé, hdn hop xtdc tac nay cé hoat tinh dugc cdi thién trong qua trinh tring hop.-

M6t du hidu cua sang ché 1a hdn hop xtic tic v6i dieste thom phenylen dugc thé
tao ra polyme trén co s& propylen c¢6 phan bd trong lugng phén tir rong.

Mot ddu hiéu cta sang ché 12 hdn hop xuc tic bao gdm dieste thom phenylen
dugc thé va c6 hoat tinh xuc tac cao va tao ra olefin trén co s& propylen cé chi sb dang

cau cao, va phén bo trong lugng phan tir rong.
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Mo ta chi tiét sang ché

Theo mét phuong 4n, quy trinh san xuat hdn hop chit xtc tac chinh dugc dé xuét.
Quy trinh nay bao gbm budc cho dieste thom phenylen dugc thé, tién chit cua chat xtic
tac chinh va chét halogen hoa phan tng v&i nhau. Phan tng xay ra trong hdn hop phan
ting. Phan ting nay tao ra hdn hop chit xuc tac chinh. Hon hop chét xic tac chinh bao
gém géc magie, géc titan, va chét cho dién t&r ndi. Chét cho dién tr no1 bao g6m dieste
thom phenylen dugc thé.

Dieste thom phenylen dugc thé c6 thé 1a dieste thom 1,2-phenylen dugc thé,
dieste thom 1,3-phenylen dugc thé, hodc dieste thom 1,4-phenylen dugc thé. Theo mot
phuong an, dieste thom 1,2-phenylen duoc dé xuét. Dieste thom 1,2-phenylen dugc thé
¢6 chu tric (I) dudi day:
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trong d6 Ri-R4 gibng nhau hodc khac nhau. M3i nhoém trong s& Ri-Rus duoc
chon tr hydro, nhém hydrocarbyl dugc thé c6 tir 1 dén 20 nguyeén to cacbon, nhém
hydrocarbyl khong duoc thé co tir 1 dén 20 nguyén tir cacbon, nhém alkoxy cé tir 1 dén
20 nguyén tir cacbon, nguyén ti khac loai, va td hop cua chung. {t nhit mot trong s6 Ri-
Ri4 khong 1a hydro.

Buoc st dung trong ban mo6 ta nay, thudt ngtt "hydrocarbyl" va “hydrocacbon”
dung dé chi phan tir thé chi chtra hydro va nguyén tir cacbon, bao gdm cac loai mach
nhanh hodc khong phan nhénh, bdo hoa hodc chua bdo hoa, vong, da vong, ngung tu,
hodc khong vong, va td hop cua ching. Vi du khong gi6i han vé cac nhém hydrocarbyl
bao gdm cac nhom alkyl, xycloalkyl, alkenyl, alkadienyl, xycloalkenyl, xycloalkadienyl,
aryl, aralkyl, alkylaryl, va alkynyl.

Duoc st dung trong ban md ta nay, thudt ngit “hydrocarbyl duogc thé” va

“hydrocacbon dugc thé” dung dé chi nhém hydrocarbyl dugc thé bing mot hodc nhiéu
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nhém thé khong phai hydrocarbyl. Vi du khong giéi han vé nhom thé khong phai
hydrocarbyl 1a nguyén tr khéc loai. Pugc st dung trong ban mo ta nay, “nguyén tir khac
loai” ding dé chi nguyén tir khéng phai 1a cacbon hodc hydro. Nguyén tit khac loai c6
thé 12 nguyén tir khong phai cacbon thudc cdc nhém IV, V, VI, va VII ctia Bang hé théng
tun hoan. Vi du khdng giéi han v& nguyén tir khac loai bao gdm: halogen (F Cl, Br, I),
N, O, P, B, S, va Si. Nhém hydrocarbyl dugc thé cling bao g61n nhom halohydrocarbyl
va nhom hydrocarbyl chira silic. Pugc st dung trong ban md ta nay, thuit ngit nhoém
“halohydrocarbyl” ding dé chi nhém hydrocarbyl duoc thé bang mot hodc nhidu nguyén
tir halogen. Pugc sir dung trong ban md ta nay, thuat ngit “nhom hydrocarbyl chira silic”
1a nhém hydrocarbyl duoc thé bing mot hozc nhidu nguyén ti silic. Nguyén tir (cac
nguyén tir) silic c6 thé thudc hodc khong thudc mach cacbon.

Tién chét cia chét xic tac chinh c6 thé bao gdm (i) magie, (ii) hop chit kim loai
chuyén tiép ciia nguyén t thudc cac nhom tir IV dén VIII ciia Bang hé thdng tuén hoan,
(iii) halogenua, oxyhalogenua, va/hoac alkoxit ciia (i) va/hodc (ii), va (iv) td hop cua (i),
(ii), va (iii). Vi du khong gidi han vé tién chét ciia chit xuc tac chinh thich hop bao gbm
halogenua, oxyhalogenua, va alkoxit cia magie, mangan, titan, vanadi, crom, molybden,
ziriconi, hafini, va t6 hgp ctia chiing.

Céc phuong phap khéac nhau @& tao ra tién chit cta chét xtc tac chinh 1a da biét
trong linh vuc. Cac phuong phap nay dugc md ta, khéng ké nhitng phirong phdp khdc,
trong US-A-6,825,146, 5,034,361; 5,082,907; 5,151,399; 5,229,342; 5,106,806;
5,146,028; 5,066,737, 5,077,357; 4,442,276; 4,540,679; 4,547,476; 4,460,701;
4816,433; 4,829,037, 4,927,797; 4,990,479; 5,066,738; 5,028,671; 5,153,158;
5,247,031; 5,247,032, va céc tai liéu khac. Theo mdt phuong an, quy trinh diéu ché tién
chat ctia chat xtc tac chinh bao gdm halogen héa hdn hop bao gébm magie va titan
alkoxit, va c6 thé bao g@)ln st dung mot hodc nhiéu hop chét, duogc goi 1a “cac tac nhan
Cat”, trg giip cho viéc tao ra céc thanh phén c6 phén tr lugng thz"ip, dac thu, véi hinh
thai hoc mong muén. Vi du khong gi6i han vé céc tac nhén cit thich hop bao gbm
trialkylborat, dac bié€t la trietylborat, cac hop chét phenol, dac biét 1a cresol, va silan.

Theo mét phwong an, tién chét cta chat xuc tac chinh 1a hop chit chira gbc magie
(MagMo), hop chét magie titan hdn hop (MagTi), hodc hop chit magie clorua chura
benzoat (BenMag). Theo mdt phuong an, tién chit ctia chét xtic tac chinh 12 tién chét

(“MagMo”) chtra gbc magie. “Tién chit MagMo” chira magie 1a hop phan kim loai duy
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nhat. Tién chit MagMo bao gdm gdc magie. Vi du khong gidi han vé cac gbc magie
thich hop bao gdm magie clorua khan va/hodc san phim cdng rugu clia nd, magie alkoxit
hoic aryloxit, magie alkoxy halogenua hdn hgp, va/hodc magie dialkoxit hodc aryloxit
da dugc carboxyl hoa. Theo mot phuong éan, tién chit MagMo 1a magie di (C14)alkoxit.
Theo mdt phuong an tip theo, tién chit MagMo 1 dietoxymagie.

Theo mdt phuong 4n, tién chét ciia chit xuc tac chinh 1a hop chat magie/titan hdn
hop (“MagTi”). “Tién chat MagTi” c6 cong thirc MgqTi(OR®)iX, trong d6 R® 1a gbe
hydrocacbon béo hodc thom co tur 1 dén 14 nguyén tir cacbon hoic COR’ trong d6 R’
1a gbc hydrocacbon béo hodc thom c6 tir 1 dén 14 nguyén tir cacbon; mdi nhém OR®
giéng nhau hoic khac nhau; X doc 1ap la clo, brom hodc iot, t5t hon 14 clo; d nim trong
khoang tir 0,5 dén 56, hodc nam trong khoang tir 2 dén 4; f ndm trong khoang tir 2 dén
116 hodc nam trong khoang tir 5 dén 15; va g nim trong khoang tr 0,5 dén 116, hoic
nim trong khoang tir 1 dén 3. Tién chit duoc didu ché biang cach két tiia c6 kiém soat
thong qua viéc loai bé rugu ra khéi hdn hop phan img dugce ding trong quy trinh diéu
ché chung. Theo mdt phuong 4n, mdi trudng phan tng bao gdm hdn hop bao gom chét
l6ng thom, diic biét 1a hop chit thom dugc clo héa, dic biét nhit 1a clobenzen, véi
alkanol, dac biét 1a etanol. Cac chét halogen hoa thich hgp bao gE‘)m titan tetrabromua,
titan tetraclorua hodc titan triclorua, dac biét la titan tetraclorua. Viéc loai bé alkanol ra
khoi dung dich dung trong qua trinh halogen héa dan dén sy két tia cia tién chét rén c6
hinh thai hoc va dién tich bé mat dugc dit biét mong mudn. Hon nita, tién chét thu duoc
dac biét déng déu vé ¢cd hat.

Theo mdt phuong an, tién chét cia chit xuc tac chinh 1a chét liéu magie clorua
chtra benzoat (“BenMag”). Pugc st dung trong ban mo td ndy, “magie clorua chira
benzoat” (“BenMag”) c6 thé 1a chét xtic tic chinh (nghia la, tién chét cua chét xuc tac
chinh da duoc halogen hoa) chira chét cho dién tir ndi 1a benzoat. Chét liéu BenMag c6
thé ciing bao gbm gdc titan, nhu titan halogenua. Chét cho dién tir ndi benzoat khong
bén va c6 thé duge thay bing cac chét cho dién tir khic trong qué trinh tong hop chit
xuc tac chinh va/hoac xuc tac. Vi du khong gidi han vé cac nhém benzoat thich hop bao
gbm etyl benzoat, metyl benzoat, etyl p-metoxybenzoat, metyl p-etoxybenzoat, etyl p-
etoxybenzoat, etyl p-clobenzoat. Theo mdt phuong é4n, nhém benzoat 1a etyl benzoat. Vi
du khong gidi han vé tién chit cia chét xuc tac chinh BenMag thich hop bao gdm cac

chét xuc tac co tén thuong mai SHAC™ 103 va SHAC™ 310 do The Dow Chemical
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Company, Midland, Michigan cung cip. Theo mdt phuong én, tién chét ctia chat xtic tac
chinh BenMag c6 thé 12 san phim ctia qué trinh halogen héa tién chét ciia chat xuc tac
chinh bat ky (nghia la, tién chét MagMo hodc tién chét MagTi) véi su c6 mét cua hgp
chét benzoat.

Hdn hop chit xtc tac chinh theo sang ché ciing bao gdbm chat cho dién tir noi.
Duoc st dung trong ban mo ta nay, “chét cho dién tir ndi” 1a hop chit duoc bd sung
trong qua trinh tao thanh hdn hop chét xuc tac chinh, hop chét nay trao mot cip dién tir
cho mot hodc nhiéu kim loai ¢é mit trong hén hop chét xuc tac chinh thu dugc. Khong
giGi han béi ly thuyét cu thé bit ky, tin ring chat cho dién ttr ndi trg gitp cho viée diéu
tiét su tao thanh vj tri hoat héa va do d6 lam ting tinh chon loc 1ap thé ciia chét xuc tac.
Theo mot phuong an, chit cho dién tir ndi bao gbm dieste thom phenylen dugc thé co
chu trac (I).

Theo mdt phuong én, tién chét cua chét xtc tac chinh dugc chuyén hoé thanh
chit xuc tac chinh ran bang cach halogen héa. Halogen héa bao gdm cho tién chét cia
chét xuc tac chinh tiép x0c v6i chat halogen hoa véi sy c6 mat cua chét cho dién ttr noi.
Qué trinh halogen héa chuyén hoa gbc magie c6 mit trong tién chét cta chit xuc tac
chinh thanh chit mang magie halogenua ma gbc titan (nhu titan halogenua) ling dong
trén do. Khong mong mudn bj giéi han bai 1y thuyét cu thé bét ky, tin ring trong qua
trinh halogen hoa chét cho dién t&r ndi (1) diéu tiét vi tri cua titan trén chét mang trén co
sO magie, (2) tao diéu kién thuan loi cho su chuyén héa cac géc magie va titan thanh
cac halogenua tuong tng va (3) didu tiét kich co tinh thé ctia chit mang magie halogenua
trong qua trinh chuyén hoa. Do vay, viéc dua chét cho dién tir ndi vao s& tao ra hdn hop
chit xuc tac chinh ¢6 tinh chon loc 14p thé gia ting.

Theo mot phuong an, chit halogen hoa la titan halogenua c6 cdng thirc
Ti(OR®)¢Xn trong d6 R¢ va X 1a nhu da xac dinh & trén, £ 12 sé nguyén nim trong khoang
tir 0 dén 3; h 12 sb nguyén nim trong khoang tir 1 dén 4; va f + h bing 4. Theo mot
phuong an, chét halogen héa 1a TiCls. Theo mdt phuong 4n tiép theo, qua trinh halogen
hoa dugce thuc hién véi sy ¢6 mit cua chit 1ong thom da dugce clo hoa hodc chua duge
clo hoa, nhu diclobenzen, o-clotoluen, clobenzen, benzen, toluen, hodc xylen. Theo mdt
phuong an khéc nita, qué trinh halogen héa dugc thuc hién bﬁng cach str dung hén hop
bao gdm chét halogen hoa va chit 16ng thom duoc clo hoa chira tir 40 dén 60 phén tram

thé tich chét halogen héa, nhu TiCla.
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Theo mdt phuong 4n, hdn hgp phan Gng duge dun néng trong qua trinh halogen
hoa. Tién chét ctia chat xtic tac chinh va chit halogen héa ban d4u dugc cho tiép xtic &
nhiét dd nim trong khoang tir 0°C dén 60°C, hoic nim trong khoéang tir 20°C dén 30°C,
hodc nim trong khoang tir 60°C dén 130°C, va viéc dun néng dugc khoi dau vai toe do
nam trong khoang tur 0,1 dén 10,0°C/phut, hoac véi tdc do nam trong khoang tir 1,0 dén
5,0°C/phut. Chét cho dién tir ndi c6 thé duoc bd sung vao sau do, sau giai doan tiép xuc
ban dAu gifta chét halogen hoa va tién chét ctia chit xtc téc chinh. Nhiét do dé halogen
hoa nam trong khoang tir 60°C dén 150°C (hodc gia tri hodc khoang gi4 tri phu bat ky
gifta chung), hodc nim trong khoang tr 90°C dén 120°C. Qua trinh halogen hoa c6 thé
duoc tiép tuc trong diéu kién gén nhu véng mit chét cho dién tir ndi trong khoang thoi
gian tir 5 dén 60 phut, hoic tir 10 dén 50 phat.

Phuong thirc ma trong d6 tién chét ctia chit xuc tac chinh, chit halogen héa va
chit cho dién tir ndi dugce cho tiép xtc c6 thé thay ddi. Theo mot phuong an, trude tién
tién chét ciia cht xuc tac chinh duge cho tiép xtic véi hdn hop bao gdm chit halogen
hoéa va hop chét thom dugc clo héa. Hén hop thu dugc duge khuéy va ¢6 thé duge dun
nong néu can. Tiép theo, chit cho dién tir ndi dugce bd sung vao hdn hop phan tng nay
ma khong can tach hodc thu hdi tién chat. Quy trinh néu trén cd thé dugc thuc hién trong
mdt thiét bi phan @mg don cé kiém soat viéc bd sung cac thanh phin khac biang cach
kiém soat tu dong.

Theo mot phwong an, tién chét ctia chat xtc tac chinh dugc cho tiép xtic v6i cht
cho dién tir ndi trude khi phan ing véi chit halogen héa.

Thoi gian tiép xuc cua tién chit ctia chit xtc tac chinh véi chit cho dién tir noi it
nhét 1a 10 phut, hodc it nhit 1a 15 phut, hogc it nhit 1a 20 phit, hogc it nhat 1a 1 gid &
nhiét dd nim trong khoang tir it nhit 25°C, hoic it nhat 50°C, hoic it nhit 60°C dén
nhiét d6 150°C, hodc 1én téi 120°C, hoac 1én t6i 115°C, hodc 1én téi 110°C.

Theo mot phuong an, tién chét cua chét xuc tac chinh, chét cho dién tr noi, va
chit halogen hoa dugc bd sung ddng thoi hodc vé co ban 1a ddng thoi.

Quy trinh halogen hoéa cé thé dugc 1ap lai mot, hai, ba, hoac nhiéu hon ba 14n néu
muén. Theo mot phuong an, chét liéu ran thu dugc duoc thu hoi tir hdn hop phéan tng
va duoc cho tiép xiic mét hodc nhiéu lan khi khong c6 mat (hodc khi c6 mit) hop phé‘m
chét cho dién tir ndi cung loai (hodc khac loai) v&i hon hop bao gém chét halogen hoéa

trong hop chit thom duoc clo hoa trong it nhét 1a khoang 10 phut, hodc it nhét 1a khoang
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15 phit, hodc it nhat la khoang 20 phut, va Ién t6i khoang 10 gio, hodc 1én t6i khoang
45 phut, hodc 1én t6i khoang 30 phut, & nhiét do nam trong khoang tur it nhét 1a 25°C,
hoic it nhét 50°C, hodc it nhit 60°C, dén nhiét d6 1én t6i khoang 150°C, hoic 1én t&i
120°C, hoac 1én téi khoang 115°C.

Sau quy trinh halogen héa néu trén, hdn hop chét xtc tac chinh rin thu dugc dugc
tach riéng khdi moi truong phan tng duoc dung trong quy trinh cudi, ching han biang
cach loc, dé tao ra banh loc uét. Tiép theo, banh loc uwét nay cé thé du.qc do6i hodc dugc
rira bang chét pha loang 1ong dé loai bé TiCls chua phan ting va c6 thé 1am kho dé loai
bo chat 16ng con lai, néu mudn. Thong thuong, hdn hop chét xtic tac chinh rén thu dugc
duoc rira mot hodc nhidu 1dn bang “chit 1ong rira”, diy la hydrocacbon 16ng nhu
hydrocacbon béo nhu isopentan, isooctan, isohexan, hexan, pentan, hodc octan. Sau do,
hon hop chit xtc tac chinh rin c6 thé duogc tach riéng va lam kho hodc dugce tao huyén
phu dac trong hydrocacbon, dic biét 1a hydrocacbon tuong d6i nang nhu dau khoang dé
bao quan tiép hoic st dung.

Theo mdt phuong 4n, hdn hop chét xtc tac chinh rén thu dugc ¢6 ham lugng titan
nam trong khoang tir khoang 1,0 phan tram khdi lugng dén khoang 6,0 phan tram khdi
luong tinh theo tong khdi lugng chét rén, hodc nim trong khoang tir 1,5 phan tram khdi
luong dén 4,5 phan tram khéi lugng, hodc nim trong khoang tir 2,0 phan trim khéi
lugng dén 3,5 phin tram khéi lugng. Thich hop néu, ty 1€ giira titan va magie trong hén
hop chét xuc tac chinh rén ndm trong khoang tir 1:3 dén 1:160, hodc ndm trong khoang
tir 1:4 dén 1:50, hodc nam trong khoang tir 1:6 dén 1:30. Theo mdt phwong 4n, chét cho
dién tir ndi c6 thé c6 mit trong hon hop chét xtc tac chinh véi ty 1€ mol giita chéit cho
dién tr ndi va magie nam trong khoang tir 0,005:1 dén 1:1, hodc nim trong khoang tur
0,01:1 dén 0,4:1. Phan trim khéi lugng duorc tinh theo tdng khdi lwong ctia hdn hop chét
xuc tac chinh.

Theo mdt phuwong an, hdn hop chit xtc tic chinh c6 thé dugc xu ly tiép boi mot
hodc nhiéu quy trinh sau ddy trude hodc sau khi phéan 1ap hén hop chét xtc tac chinh
rin. H3n hop chit xuc tac chinh ran c6 thé duge cho tiép xuc (halogen héa) v6i mot
luong hop chét titan halogenua nita, néu mudn; né c6 thé duoc trao ddi trong cac diéu
kién hoan vi vé1 mot axit clorua, nhu phtaloyl diclorua hodc benzoyl clorua; va né co

thé duoc doi hodc duoc rira, duge xi ly nhiét; hodc dugc hoa gia. Cac quy trinh bd sung
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néu trén c6 thé dugc két hop theo tht tu bét ky hoac dugc dung riéng r€, hodc khong
dugc st dung.

Khong mong mudn bi gidi han boi 1y thuyét cu thé bat ky, tin rang (1) viéc
halogen hoa tiép bang céch cho hdn hop chét xuc tac chinh dugc tao ra trude d6 tiép xtic
v6i hop chét titan halogenua, ddc biét 1a dung dich cia né trong chét pha lodng
halohydrocacbon, va/hodc (2) viéc rira tiép theo hon hop chét xuc tac chinh duoc tao ra
trude d6 bang halohydrocacbon & nhiét do cao (100 — 150°C), dan dén sy cai bién mong
mubn cta hdn hop chit xuc tac chinh, c6 thé 1a nho viée loai bo cac hop chét kim loai
khéngcéhoatﬁnhnhétdhﬂlhoackhéngInongrnuénrnéchﬁngtmn&ongchétphaloﬁng
néu trén. Do do, theo modt phuong 4n, chét xdc tac chinh dugc cho tiép xtic v6i chit
halogen héa, nhu hdn hgp bao gom titan halogenua va chét pha loang halohydrocacbon,
nhu TiCls va clobenzen, mot hodc nhiéu 1an truée khi phan 1ap hogc thu hdi. Theo mot
phuongénkhég(ﬂétxﬁctécchﬁﬁlduqcr&aérﬁﬁétd@nénlnongkhoéngt&IOO%Zdén
150°C bang clobenzen hoic o-clotoluen mot hodc nhiéu 1an trudc khi phan 14p hodc thu
hoi.

Quy trinh san xuit hdn hop chat xic tic chinh theo sng ché ¢6 thé bao gdm hai
hozic nhiéu hon hai phuong 4n néu trong ban md ta.

Theo mdt phuong an, hdn hop chét xic tac chinh dugc dé xuét bao gbém td hop
bao gdm gbc magie, gdc titan va chit cho dién tir ndi. Chat cho dién tir ndi bao gdm
dieste thom phenylen dugc thé. Hon hop chét xuc tac chinh dugc tao ra bing quy trinh
halogen hoa néu trén, chuyén hoa tién chat ctia chit xuc tac chinh va chat cho dién tir
dieste thom phenylen dugc thé thanh hdn hgp bao gdm céc gdc magie va titan, trong d6
c6 két hop chét cho dién tir ndi. Tién chét cta chit xuc tac chinh tir d6 hén hop chét xuc
tac chinh duoc tao thanh co thé 1a tién chét chira géc magie, tién chét magie/titan hén
hop, hodc tién chit magie clorua chira benzoat.

Theo mdt phuong 4n, gdc magie 14 magie halogenua. Theo mdt phuong 4n khac,
magie halogenua 1a magie clorua, hoic san pham cdng rugu clia magie clorua.

Theo mot phuong an, gbc titan 14 titan halogenua nhu titan clorua. Theo mot
phuong 4n khac, gdc titan 14 titan tetraclorua.

Theo mdt phurong an khac, hdn hop chét xtc tac chinh bao gdm chit mang magie
clorua ma titan clorua duoc léng dong trén né va chét cho dién tir ndi dugc két hop vao

no.
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Theo modt phuong an, chit cho dién tir ndi ctia hdn hop chét xtc tac chinh bao

gbm dieste thom phenylen dugc thé ¢6 chu trac (I):

)

Rs

Rs

trong d6 Ri-Ris gidng nhau hodc khéac nhau. M&i nhom trong sé Ri-Ris duoc
chon tir hydro, nhém hydrocarbyl dugc thé c6 tir 1 dén 20 nguyén tr cacbon, nhém
hydrocarbyl khong dugc thé ¢o6 tir 1 dén 20 nguyén tir cacbon, nhém alkoxy c6 tir 1 dén
20 nguyén tir cacbon, nguyén tir khéc loai, va t6 hop cuia ching. ft nh4t mot trong s cac
nhém Ri-Ri4 khong 1a hydro.

Theo mot phuong an, dieste thom phenylen dugc thé c6 thé 1a dieste thom
phenylen duogc thé bit ky nhu da néu trong Pon yéu ciu cép patent My s6 61/141,959
duge ndp vao ngdy 31 thang 12 nam 2008 (S6 hd so 68188), toan bd ndi dung cua tai
lieu nay duoc két hop vao day bing cach vién dan.

Theo mot phuong an, it nhét mot (hodc hai, hodc ba, hodc bén) nhém R thudc
Ri-R4 duogc chon tir nhém hydrocarbyl dugc thé co tir 1 dén 20 nguyén tir cacbon, nhém
hydrocarbyl khong duoc thé co tir 1 dén 20 nguyén tir cacbon, nhém alkoxy ¢6 tir 1 dén
20 nguyén tr cacbon, nguyén tir khéc loai, va t6 hop ctia ching.

Theo mot phuong an, it nhit mét (hodc mot vai, hodc tat ca) cac nhom R thudc
Rs-Ris dugce chon tir nhom hydrocarbyl dugc thé co tir 1 dén 20 nguyén tr cacbon, nhém
hydrocarbyl khong dugc thé c6 tir 1 dén 20 nguyén tir cacbon, nhém alkoxy ¢ tir 1 dén
20 nguyén tir cacbon, nguyén tir khac loai, va t6 hop cua chung. Theo mot phuwong 4n
khéc, it nhat mot trong s6 cac nhom Rs -Ro va it nhdt mot trong s6 cac nhom Ryo -Ris
duoc chon tr nhom hydrocarbyl dugc thé ¢ tir 1 dén 20 nguyén tr cacbon, nhém
hydrocarbyl khong duoc thé co tir 1 dén 20 nguyén tir cacbon, nhém alkoxy ¢6 tir 1 dén

20 nguyén tir cacbon, nguyén tir khéc loai, va t6 hop clia chung.
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Theo mot phuong an, it nhit mot trong s& cac nhom Ri-Ra va it nhat mot trong
sb cac nhom Rs -Ris duoc chon tir nhém hydrocarbyl dugc thé c6 tir 1 dén 20 nguyén tix
cacbon, nhom hydrocarbyl khong dugc thé co tir 1 dén 20 nguyén tir cacbon, nhém
Mkoxycét&].6&320nguyént&cadxngnguyénh&khéclom,vatéhqpcﬁachﬁng.Theo
mot phuong an khac, it nhit mot trong s6 cac nhém Ri-Ra, it nhat mot trong s6 cac nhoém
Rs-Ro va it nhat mot trong s6 cac nhom Ryo-Ri4 duoc chon tir nhém hydrocarbyl dugc
thé c6 tir 1 dén 20 nguyén tir cacbon, nhém hydrocarbyl khong dugc thé co tir 1 dén 20
nguyén tir cacbon, nhom alkoxy co tur 1 dén 20 nguyén tir cacbon, nguyén tir khac loai,
va td hop cuia ching.

Theo mdt phuong 4n, cac nhom R 1ién nhau bit ky trong Ri-Ra, va/hodc cic nhém
R lién nhau bét ky trong Rs -Re, va/hodc cac nhém R lién nhau bét ky trong Rio -Rus ¢6
thé lien két d8 tao thanh céu triic trong vong hoic gifta cac vong. Cu tric gifta cic vong
hodc trong vong c6 thé 1a thom hodc khéng thom. Theo mdt phuong an, chu tric gitta
cac vong/trong vong la vong ¢6 5 hodc 6 canh.

Theo mot phuwong an, it nhét mot trong s6 cac nhom Ry-Rs duge chon tir nhém
hydrocarbyl duoc thé ¢6 tir 1 dén 20 nguyén tir cacbon, nhém hydrocarbyl khong duge
thé ¢6 tr 1 dén 20 nguyén t cacbon, va td hop cua ching. Tuy v, it nhit mét trong sb
cac nhom Rs-Ris c6 thé nguyén tir halogen hodc nhom alkoxy cé tir 1 dén 20 nguyén tir
cacbon. Tuy y, Ri-R4, va/hodc Rs-Ro, va/hodc Rio-Ris c6 thé duoc lién két dé tao thanh
chu trac gitra cac vong hodc cdu tric trong vong. Ciu tric giita cac vong va/hodc ciu
tric trong vong c6 thé 1a thom hodc khong thom.

Theo mot phuong an, cac nhém R 1ién nhau bat ky trong Ri-Ra, va/hodc trong
Rs-Ro, va/hodc trong Rio-Ri, ¢6 thé 1a thanh phan cta vong ¢ 5 hodc 6 canh.

Theo mdt phuong 4n, trong céu tric (I), R, R3 va Rq 1 hydro. R, dugc chon tir
nhom hydrocarbyl duge thé ¢é tir 1 dén 20 nguyén tir cacbon, nhém hydrocarbyl khong
duoc thé 6 tir 1 dén 20 nguyén tir cacbon, va t& hop ciia chiing. Rs-Ris giéng nhau hodc
khéc nhau va mdi nhém trong sé Rs-Ris duge chon tir hydro, nhom hydrocarbyl dugc
thé c6 tir 1 dén 20 nguyén tir cacbon, nhém hydrocarbyl khong duge thé ¢6 tir 1 dén 20
nguyén tir cacbon, nhom alkoxy c6 tir 1 dén 20 nguyén tir cacbon, halogen, va t& hop
cua chung.

Theo mt phuong 4n, Rz dugce chon tir nhém C;-Cs alkyl, C3-Cs xycloalkyl, hodc
nhom Cs-Cg xycloalkyl duge thé. Ry ¢ thé 1a nhom metyl, nhom etyl, nhém n-propyl,
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nhom isopropyl, nhéom t-butyl, nhom isobutyl, nhém butyl bac hai, nhom 2.4,4-
trimetylpentan-2-yl, nhom xyclopentyl, va nhém xyclohexyl.

Theo mdt phuong én, trong cAu tric (D), Rz 1a metyl, va mdi nhom trong sb Rs-
R4 1a hydro.

Theo mdt phuong an, trong cAu tric (I), Rz 14 etyl, va mdi nhom trong s& Rs-Ri4
1a hydro.

Theo mdt phuong an, trong cAu truc (D), Rz 1a t-butyl, va mdi nhém trong sb Rs-
Ri4 14 hydro.

Theo mét phuong 4n, trong céu tric (I), R2 13 etoxycarbonyl, va mdi nhém trong
s6 Rs-Ri4 13 hydro.

Theo mdt phuwong 4n, trong céu tric (I), mdi nhém Ry, R3 va R4 14 hydro va Ry
dugc chon tir nhom hydrocarbyl duogc thé cé tir 1 dén 20 nguyén tir cacbon, nhém
hydrocarbyl khong duogc thé c6 tir 1 dén 20 nguyén tir cacbon, va t hop ciia ching. Rs-
Ri4 gibng nhau hodc khac nhau va mdi nhém dugc chon tir hydro, nhém hydrocatbyl
dugc thé co tir 1 dén 20 nguyén tir cacbon, nhom hydrocarbyl khong dugc thé co tir 1
dén 20 nguyén tir cacbon, nhém alkoxy c6 tir 1 dén 20 nguyén tir cacbon, halogen, va tb
hop cda chung.

Theo mét phuong an, trong cdu trac (I), Ry 1a metyl, va mbi nhém trong sd Rs-
R4 14 hydro.

Theo mot phwong 4n, trong ciu tric (I), R2 va Ra 12 hydro va Ry va R; giéng nhau
hoic khac nhau. M6i nhém trong sb6 Ry va R; duge chon tir nhém hydrocarbyl dugc thé
¢6 tir 1 dén 20 nguyén tir cacbon, nhom hydrocarbyl khong duoc thé c6 tir 1 dén 20
nguyén tir cacbon, va td hop ctia chiing. Rs-Ry4 gidng nhau hoic khac nhau va mdi nhém
trong s& Rs-Ris duge chon tir nhém hydrocarbyl dugc thé c6 tir 1 dén 20 nguyén tir
cacbon, nhom hydrocarbyl khéng dugc thé c¢é tir 1 dén 20 nguyén tir cacbon, nhém
alkoxy c6 tir 1 dén 20 nguyén tir cacbon, halogen, va td hop ciia ching.

Theo mét phuong an, trong cdu trac (I), Ri va Rs gidng nhau hodc khac nhau.
M&i nhom trong s6 Ry va Rs duge chon tir nhom C1-Cs alkyl, nhém C3-C xycloalkyl,
hoic nhém C3-Cs xycloalkyl duge thé. Rs-Ri4 gidng nhau hodc khac nhau va mdi nhom
trong sd Rs-Ris dugc chon tir hydro, nhém Ci-Cs alkyl, va halogen. Vi du khong gidi
han vé cac nhém C-Cs alkyl thich hgp bao gdm nhém metyl, etyl, n-propyl, isopropyl,
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n-butyl, i-butyl, t-butyl, n-pentyl, i-pentyl, neopentyl, t-pentyl, n-hexyl, va 2,4,4-
trimetylpentan-2-yl. Vi du khong giéi han vé cac nhom C3-Cs xycloalkyl thich hgp bao
gdm cac nhom xyclopentyl va xyclohexyl. Theo mgt phuong an tiép theo, it nhat mot
trong s6 cac nhém Rs-Ri4 1a nhém C1-Cs alkyl hodc halogen.

Theo mot phuong an, trong chu trac (I), Ri 1a nhém metyl va R3 12 nhém t-butyl.
M3i nhém trong s6 Rz, R4 va Rs-Ri4 1a hydro.

Theo mot phuong 4n, trong céu trtic (I), Ry va R; 12 nhém isopropyl. Mdi nhém
trong s6 Ra, R4 va Rs-Ri4 12 hydro.

Theo mot phuong an, trong cAu tric (I), mdi nhém trong sb Ry, Rs, va Ryo 1a
nhém metyl va R3 1a nhom t-butyl. Mdi nhém trong s6 Ry, Re, Re-Ro va Ry1-Rig 12 hydro.

Theo mdt phuwong 4n, trong cAu trac (I), mdi nhom trong s Ry, R7, va Ry 1a
nhém metyl va Rs 12 nhom t-butyl. M3i nhém trong sé Rz, R4, Rs, Re, Rs, Ro, Rio, Ri1,
Ri3, va Ris 1a hydro.

Theo mdt phuong 4n, trong ciu tric (I), Ri 12 nhém metyl va R3 1a nhém t-butyl.
Mobi nhoém trong s R7 va Ryz 14 nhém etyl. M&i nhém trong s6 Ry, R4, Rs, Re, Rs, Ro,
Rio, R11, Ri3, va Ris 12 hydro.

Theo mot phuong én, trong ciu tric (D), mdi nhém trong sb Ry, Rs, R, Ro, Ruo,
Ri2, va R4 1a nhom metyl va Rz 1a nhém t-butyl. Mbi nhém trong s6 Ra, R4, Re, Rg, Ry,
va Ri3 1a hydro.

Theo mot phuong 4n, trong ciu trac (I), R1 1a nhém metyl va R3 1a nhém t-butyl.
M&i nhém trong sé Rs, R7, Ro, Rio, Ri2, va Ri4 12 nhém i-propyl. Mdi nhom trong s6 Ry,
R4, Re, Rs, Ri1, va Ry3 1a hydro.

Theo mét phuong an, dieste thom phenylen dugc thé ¢é cdu trac (IT), trong d6 Ry
1a nhom metyl va Rs 1a nhém t-butyl. M&i nhom trong sb Ra va Rq 13 hydro. Rgva Re 12
cac nhom trén vong 6 canh dé tao thanh gdc 1-naphtoyl. Ri3 va Riq 12 cac nhom trén

vong 6 canh dé tao thanh géc 1-naphtoyl khac. Céu trac (IT) dugc dé xudt dudi day.

(1)
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Theo mot phuong an, dieste thom phenylen dugc thé c6 cAu truc (III), trong d6
Ri 12 nhém metyl va R3 1a nhém t-butyl. Mdi nhém trong s6 Ry va Rq 13 hydro. Re va Ry
1a cdc nhom trén vong 6 canh dé tao thanh gbc 2-naphtoyl. Ri2 va Ri3 1a cic nhém trén
vong 6 canh dé tao thanh gbc 2-naphtoyl. Céu trac (III) dugc dé xudt duéi day.
(1I1)

ca, R oo

Theo mdt phuong 4n, trong cau tric (I), Ry 1a nhém metyl va R; 1a nhém t-butyl.
Mbi nhom trong sb R7 va Ry2 1a nhom etoxy. MJbi nhém trong sd Ry, R4, Rs, R, Rs, Ro,
Rio, Ri1, Ri3, va Rus 14 hydro.

Theo mdt phuong 4n, trong céu tric (I), Ry 1a nhém metyl va R; 1a nhom t-butyl.
M3i nhém trong sé Rz va Ry 1a nguyén tir flo. M&i nhom trong sd Ra, Re, Rs, Re, Rs,
Ry, Rio, Ri1, Ri3, va Ria 1a hydro.

Theo mét phuong an, trong cau tric (I), Ry 12 nhém metyl va R; 1a nhém t-butyl.
M3i nhém trong sd R7 va Ry 12 nguyén tir clo. M3i nhém trong s§ Ra, Ra, Rs, Rs, Rs,

Ro, Rio, Ri1, Ri3, va Ris 1 hydro.

Theo mdt phuong 4n, trong céu tric (I), Ry 1a nhém metyl va R; 1a nhom t-butyl.
Mdi nhém trong s& Rz va Riz 1 nguyén tir brom. M&i nhom trong s& R, R4, Rs, Re, Rs,
Ry, Rio, Ri1, Ri3, va Ry4 1a hydro.

Theo mét phuong 4n, trong cAu tric (I), Ry 1a nhom metyl va R; 1a nhom t-butyl.
M&i nhém trong s6 Ry va Ry 1a nguyén tir iot. M8i nhom trong sb Rz, R4, Rs, Re, Rs, Ro,
Rio, Ri1, Ri3, va Ris 12 hydro.

Theo mot phwong 4n, trong ciu tric (I), Ry 1a nhom metyl va R; 1a nhom t-butyl.
Mdi nhom trong s6 Rg, R7, Ri1, va Rz 1a nguyén tr clo. Mobi nhém trong s6 Ry, Ry, Rs,
Rs, R, Rio, Ri3, va Ry 1a hydro.

Theo mdt phwong an, trong c4u tric (I), Ri 1 nhém metyl va R3 12 nhom t-butyl.
M&i nhom trong s6 Re, Rg, Ri1, vaRy3 1a nguyén tir clo. Mdi nhom trong ) R2, R4, Rs,

R7, Ry, Rio, R12, va Ri4 12 hydro.
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Theo mgt phuong an, trong cAu truc (I), Ry 12 nhém metyl va R3 1a nhoém t-butyl.
M®i nhom trong sb6 Rz, R4 va Rs-Rius 1a nguyén tir flo.

Theo mot phuong an, trong ciu trac (I), R1 12 nhém metyl va R3 12 nhom t-butyl.
Mbi nhom trong s6 R7 va Rz 1a nhom triflometyl. MJdi nhém trong s6 Ry, Ry, Rs, Re, Rs,
Ro, Rio, Ri1, Ri3, va Ris 1 hydro.

Theo mot phuong an, trong ciu tric (I), R1 1a nhém metyl va Rs 1a nhém t-butyl.
M®i nhom trong sé R7 va Riz 1a nhém etoxycarbonyl. M&i nhém trong sd Ra, R4, Rs, Re,

Rs, Ro, Rio, Ri1, Ri3, va Ris 1a hydro.

Theo mot phuong an, R 12 metyl nhém va Rs3 1a nhém t-butyl. Mbi nhém trong
s& R7 va Ry 12 nhom etoxy. M&i nhom trong sd Rz, Rs, Rs, Re, Rs, Ro, Rio, Ri1, Ris, va
Ris 12 hydro. '

Theo mdt phuong 4n, trong cdu trac (I), Ry 1a nhém metyl va R; 1a nhém t-butyl.
M&i nhém trong sé R7 va Riz 1a nhém dietylamin. Mdi nhém trong s6 Rz, Ry, Rs, R, Rs,
Ro, R1o, Ri11, Ri3, va Ris 1a hydro.

Theo mdt phuong an, trong clu trac (I), R1 1a nhém metyl va R3 1a nhom 2,4,4-
trimetylpentan-2-yl. Mdi nhém trong s6 Ry, R4 va Rs-Ris 12 hydro.

Theo mdt phuong an, trong cdu trc (I), mdi nhom Ry va R3 1a nhém butyl bac
hai. Mdi nhém trong sé Rz, R4 va Rs-Ry4 12 hydro.

Theo mot phuong an, dieste thom phenylen dugc thé c6 cu trac (IV), trong do
R va R 1a cac nhom trén vong 6 canh dé tao thanh gbc 1,2-naphtalen. Mdi nhém trong

s& Rs-Ry4 12 hydro. Céu trac (IV) dugc dé xuit dudi day.

@,
0 S0

Theo mdt phuong 4n, dieste thom phenylen dugc thé cé cdu trac (V), trong d6
R, va R; 12 cdc nhom trén vong 6 canh dé tao thanh gdc 2,3-naphtalen. Mdi nhém trong

s6 Rs-Ri4 12 hydro. CAu tric (V) dugc dé xuit dudi day.

V)
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Theo mdt phuong an, trong ciu tric (I), mdi nhém R1 va R4 1 nhém metyl. Mbi
nhom trong s6 Ry, R3, Rs-Rg va Ryo-Ryg 1a hydro.

Theo mdt phuong an, trong céu tric (I), Ry 1a nhém metyl. R4 12 nhém i-propyl.
M&i nhém trong s6 Rz, R3, Rs-Ro va Rio-Ris 14 hydro.

Theo mdt phuong 4n, trong céu tric (I), mdi nhém trong sd R1, Rs, va R4 1a nhom
i-propyl. Mdi nhém trong s6 Rz, Rs-Rg va Rio-Ri4 12 hydro.

Ham luong etoxit trong hdn hop chét xtc tac chinh chi ra mirc hoan tAt ctia phan
ung chuyén hoéa etoxit kim loai tién chét thanh halogenua kim loai. Chét cho dién tir noi
theo sang ché trg giup cho viéc chuyén héa etoxit thanh halogenua trong qué trinh
halogen hoa. Theo mdt phuong 4n, hdn hop chét xtc tic chinh bao gdm etoxit véi luong
nam trong khoang tir 0,01% khéi lugng dén 1,0% khéi lugng, hoic tir 0,05% khdi lwong
dén 0,5% khéi lvong. Phin trim khéi lugng duoc tinh theo tong khdi lugng ctia hdn hop
chat xuc tac chinh.

Theo mdt phuong an, hdn hop chit xtic tic chinh bao gdm dieste thom phenylen
dugc thé voi lugng nam trong khoang tir 0,1% khéi lugng dén 30,0% khoi lugng, hodc
tir 1,0% khdi lugng dén 25,0% khéi lugng, hoic tir 5,0% khdi lugng dén 20,0% khodi
luong. Phan tram khdi lwong duoc tinh trén tdng khdi lwong ctia hdn hop chét xic tac
chinh.

 Theo mot phuong an, hdn hgp chét xtc tac chinh bao gom titan véi lugng nam
trong khoang tir 0,1% khdi lwong dén 6,0% khéi lwong, hodc tir 1,0% khéi luong dén
5,0% khéi lugng. Phén trim khdi luong dugc tinh trén téng khéi lugng ciia hdn hop chét
xuc tac chinh.

Theo mdt phuong 4n, ty 1& mol giita magie va chét cho dién ti ndi ndm trong
khoang tir 100:1 dén 1:1, hodc tir 30:1 dén 2:1, hodc tir 20:1 dén 3:1.

Theo mdt phuong an, hdn hop chit xutc tac chinh khac duge dé xudt. Hon hqp
chit xuc tac chinh nay bao gdm t6 hop bao gdbm gbc magie, gbc titan va chét cho dién

tir ndi két hop. Puge sir dung trong ban md ta nay, “chit cho dién tir noi két hop” 1a (i)
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dieste thom phenylen duoc thé, (i1) géc cho dién tir trao mot cap dién tir cho mot hodc
nhiéu kim loai c6 mit trong hdn hop chét xtc tac chinh thu dugrc, va (iii) tuy y céc hop
phén khac. Theo mot phuong an, géc cho dién tir 1a phtalat, diete, benzoat, va to hop
ctia chiing. Hon hop chét xuc tac chinh véi chét cho dién ti noi két hop c6 thé duoc tao
ra theo quy trinh san xudt chit xdc tac chinh nhu da m6 ta truge day.

Hbn hop chét xuc tac chinh theo sang ché c6 thé bao gdm hai hodc nhidu hon hai
phuong an da néu trong ban mo ta.

Theo mot phuong an, hén hop xuc tac dugce dé xuét. Pugc sir dung trong ban mo
ta nay, “hdn hop xuc tac” 1a hdn hop tao ra polyme trén co s& olefin khi duge cho tiép
xuc véi olefin trong cac didu kién tring hgp. Hon hop xuc tac bao gdm hdn hop chit
xtic tac chinh va chit ddng xuc tac. Hdn hop chit xuc tac chinh c¢6 thé 1a hdn hop bit ky
trong s& cac hdn hop chét xic tac chinh néu trén chira dieste thom phenylen dugc thé.
Hbn hop xtic tic nay c6 thé tuy ¥ bao gbm chét cho dién tir ngoai va/hoic tac nhén gidi
han hoat tinh.

Theo mdt phuong én, chét cho dién t nodi ctia hdn hop xtc tac 1a dieste thom
phenylen dugc thé. Pieste thom phenylen dugc thé c6 thé 1a dieste thom phenylen dugc
thé bat ky nhu di néu trong ban md ta.

Theo mot phuong én, chét cho dién tir ndi cua hdn hop xtc tac la chét cho dién
tir ndi két hop. Chét cho dién tir ndi két hop nay co6 thé bao gdm (i) dieste thom phenylen
duoc thé va phtalat, (ii) dieste thom phenylen duoc thé va benzoat (nhu etyl benzoat),
hoic (iii) dieste thom phenylen duoc thé va diete.

Hdn hop xuc tac bao gdm chat déng xiic tac. Pugc st dung trong ban md ta nay,
“chat ddng xuc tac” 1a chit c6 kha nang chuyén hoa chét xtc tac chinh thanh chét xtc
tac c6 hoat tinh ding cho qua trinh tring hop. Chit déng xuc tac ¢6 thé bao gdm hydrua,
alkyl, hodc aryl ciia nhom, lithi, kém, tin, cadimi, berili, magie, va tb hop cua ching.
Theo mét phuong an, chit ddng xuc tac 1a chit déng xuc tac hydrocarbyl nhém duoc
biéu thi béi cong thirc R3Al trong d6 mdi nhom R 1a nhém alkyl, xycloalkyl, aryl, hodc
hydrua; it nhit mot R 14 nhom hydrocarbyl; hai hodc ba nhém R c6 thé duoc két hop
trong mdt gdc vong tao thanh cu tric di vong; mdi nhém R c6 thé gidng nhau hodic
khac nhau; va mdi nhém R, 1a gc hydrocarbyl, ¢ tir 1 dén 20 nguyén tir cacbon, va tét
hon 1a tir 1 dén 10 nguyén tir cacbon. Theo mot phuong an tiép theo, mdi gbc alkyl ¢6

thé 1a mach thing hodc mach nhanh va gc hydrocarbyl c6 thé 1a gbc hdn hop, nghia la,
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gbc nay c6 thé chita cic nhom alkyl, aryl, va/hodc xycloalkyl. Vi du khong gii han vé
cac gbc thich hop la: metyl, etyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, n-
pentyl, neopentyl, n-hexyl, 2-metylpentyl, n-heptyl, n-octyl, isooctyl, 2-etylhexyl, 5,5-
dimetylhexyl, n-nonyl, n-dexyl, isodecyl, n-undexyl, n-dodexyl.

Vi du khong gi6i han vé cic hop chét hydrocarbyl nhdm thich hgp 1a nhu sau:
triisobutylalumin, tri-n-hexylalumin, diisobutylalumin hydrua, di-n-hexylalumin
hydrua, isobutylalumin dihydrua, n-hexylalumin dihydrua, diisobutylhexylalumin,
isobutyldihexylalumin, trimetylalumin, trietylalumin, tri-n-propylalumin,
triisopropylalumin, tri-n-butylalumin, tri-n-octylalumin, tri-n-dexylalumin, tri-n-
dodexylalumin. Theo mdt phuong én, chit ddng xuc tac dugc chon tir trietylalumin,
triisobutylalumin, tri-n-hexylalumin, diisobutylalumin hydrua, va di-n-hexylalumin
hydrua.

Theo mdt phuong 4n, chit ddng xtc tac 12 hop chit hydrocarbyl nhom dugc bidu
thi bai cong thirc RanAlXs., trong d6 n = 1 hodc 2, R 1a alkyl, va X la halogenua hodc
alkoxit. Vi du khong giéi han vé céc hop chét thich hop 1a nhu sau: metylaluminoxan,
isobutylaluminoxan, dietylalumin etoxit, diisobutylalumin clorua,
tetraetyldialuminoxan, tetraisobutyldialuminoxan, dietylalumin clorua, etylalumin
diclorua, metylalumin diclorua, va dimetylalumin clorua.

Theo mot phuong an, chit ddng xuc tac 14 trietylalumin. Ty 1€ mol gitta nhom va
titan nim trong khoang tir 5:1 dén 500:1, hodc nim trong khoang tir 10:1 dén 200:1,
ho#c nam trong khoang tir 15:1 dén 150:1, hoic nim trong khoang tir 20:1 dén 100:1.
Theo mot phuong an khéc, ty 1€ mol gitta nhom va titan 1a khoang 45:1.

Theo mot phuong an, hdn hop xtc tic bao gém chét cho dién ttr ngoai. Dugc su
dung trong ban md ta nay, “chét cho dién tir ngoai” 1a hop chét dugc bd sung doc lap
vé6i su tao thanh chit xtic tac chinh va chira it nhdt mot nhom chire ¢6 kha ning trao mot
cdp dién tur cho nguyén tir kim loai. Khong bi gidi han boi ly thuyét cu thé, tin ring chat
cho dién tr ngoai 1am gia ting tinh chon loc 14p thé cta chit xuc tac, (nghia la, giam
chét liéu tan xylen trong polyme tao thanh).

Theo mot phuong én, chét cho dién tur ngoai co thé dugc chon tir mdt hodc nhiéu
chét sau: alkoxysilan, amin, ete, carboxylat, keton, amit, carbamat, phosphin, phosphat,

phosphit, sulfonat, sulfon, va/hodc sulfoxit.
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Theo mdt phuong 4n, chit cho dién tir ngoai 1a alkoxysilan. Alkoxysilan ndy c6
cbng thirc chung: SiRm(OR”)4.m (I) trong d6 R trong mdi 14n xuét hién doc 1ap 14 hydro
hodc nhoém hydrocarbyl hodc amin tuy y dugc thé bang mot hodc nhiéu phén tir thé chira
mot hodc nhiéu nguyén tir khac loai thudc Nhom 14, 15, 16, hogc 17, nhom R nay chira
t61 20 nguyén tir khong ké hydro va halogen; R’ 1a nhém Ci.4 alkyl; va m bing 0, 1, 2
hoidc 3. Theo modt phuong an, R 1a Ce.12 aryl, alkyl hogc aralkyl, Cs.12 xycloalkyl, Cs.12
alkyl mach nhanh, hoac nhém amin mach vong hodc khong vong co tur 3 dén 12 nguyén
tr cacbon, R’ 12 Ci.4 alkyl, va m bang 1 hoic 2. Vi du khéng giéi han vé thanh phan
silan thich hop bao gdm dixyclopentyldimetoxysilan, di-tert-butyldimetoxysilan,
metylxyclohexyldimetoxysilan, metylxyclohexyldietoxysilan,
etylxyclohexyldimetoxysilan, diphenyldimetoxysilan, diisopropyldimetoxysilan, di-n-
propyldimetoxysilan, diisobutyldimetoxysilan, diisobutyldietoxysilan,

isobutylisopropyldimetoxysilan, di-n-butyldimetoxysilan, xyclopentyltrimetoxysilan,

isopropyltrimetoxysilan, n-propyltrimetoxysilan, n-propyltrietoxysilan,
etyltrietoxysilan, tetrametoxysilan,  tetraetoxysilan, dietylaminotrietoxysilan,
xyclopentylpyrolidinodimetoxysilan, bis(pyrolidino)dimetoxysilan,

bis(perhydroisoquinolino)dimetoxysilan, va dimetyldimetoxysilan. Theo mot phuong
an, thanh  phan silan la  dixyclopentyldimetoxysilan  (DCPDMS),
metylxyclohexyldimetoxysilan (MChDMS), hodc n-propyltrimetoxysilan (NPTMS), va
hén hop bt ky cta chung.

Theo m6t phuong an, chit cho dién tir ngoai ¢6 thé 1a hdn hop bao gom it nhit 2
alkoxysilan. Theo m{t phuong éan tiép theo, hdn hgp nay c6 thé Ia
dixyclopentyldimetoxysilan va metylxyclohexyldimetoxysilan,
dixyclopentyldimetoxysilan va tetraetoxysilan, hodc dixyclopentyldimetoxysilan va n-
propyltrietoxysilan.

Theo mot phuong an, chét cho dién tir ngoai dugc chon tir mot hodc nhiéu cht
sau: benzoat, suxinat, va’/hodc diol este. Theo mgt phuong én, chét cho dién tir ngoai la
2,2,6,6-tetrametylpiperidin. Theo mdt phuong an khéc, chét cho dién tir ngoai 1a diete.

Theo mot phuong 4n, hdn hop xuc tac bao gdm tac nhan giéi han hoat tinh (ALA).
Pugc st dung trong ban mo t4 nay, “tac nhan gidi han hoat tinh” (“ALA”) 1a chét 1am
giam hoat tinh xuc tadc & nhiét dd cao (nghia la, nhiét dd 16n hon khoang 85°C). ALA

trc ché hodc theo cach khac ngdn ngira sy x4o tron trong thiét bi phén g trung hgp va
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dam bao tinh lién tuc ctia quy trinh trung hop. Thong thuong, hoat tinh cta cac chét xuc
tac Ziegler-Natta tang khi nhiét do thiét bi phan (mg tang. Céc chét xuc ticZiegler-Natta
cling thuong duy tri hoat tinh cao gin v6i nhiét dd néng chéay cia polyme dugce tao ra.
Nhiét tao thanh bdi phan Gng trung hop tod nhiét ¢ thé 1am cho céc hat polyme tao
thanh cac khdi két tu va cudi ciing ¢6 thé 1am pha v& tinh lién tuc cta quy trinh san Xuét
polyme. ALA lam giam hoat tinh xtic tac & nhi€t do cao, bang cach d6 ngin ngira sy x40
tron trong thiét bi phan tng, 1am gidm (hodc ngdn ngira) su két tu cac hat, va dam bao
tinh lién tuc cda quy trinh trung hop.

Tac nhan gidi han hoat tinh c6 thé 1a este cua axit carboxylic, diete, poly(alken
glycol), poly(alken glycol)este, diol este, va t6 hop cia chung. Este cua axit carboxylic
6 thé 12 este ctia axit mono-hoic poly-carboxylic béo hoac thom. Vi du khong gidi han
vé este cla axit monocarboxylic thich hgp bao gdm etyl va metyl benzoat, etyl p-
metoxybenzoat, metyl p-etoxybenzoat, etyl p-etoxybenzoat, etyl acrylat, metyl
metacrylat, etyl axetat, etyl p-clobenzoat, hexyl p-aminobenzoat, isopropyl naphtenat,
n-amyl toluat, etyl xyclohexanoat va propyl pivalat.

Vi du khong gidi han vé thich hop este cua axit polycarboxylic bao gbm dimetyl
phtalat, dietyl phtalat, di-n-propyl phtalat, diisopropyl phtalat, di-n-butyl phtalat,
diisobutyl phtalat, di-tert-butyl phtalat, diisoamyl phtalat, di-tert-amyl phtalat,
dineopentyl phtalat, di-2-etylhexyl phtalat, di-2-etyldexyl phtalat, dietyl terephtalat,
dioctyl terephtalat, va bis[4-(vinyloxy)butyl]terephtalat.

Este cua axit carboxylic béo c6 thé 1a este cuia axit béo c6 tir 4 dén 30 nguyén tir
cacbon, c6 thé 1a mono- hoic poly- (hai hodc nhiu hon hai) este, c6 thé 13 mach théng
hoac mach nhénh, c6 thé bao hoa hodc chua bdo hoa, va hdn hop bét ky cda ching. Este
clia axit béo c6 tir 4 dén 30 nguyén tir cacbon ciing 6 thé duoc thé bing mot hodc nhidu
phdn tir thé chira nguyén tir khac loai thuoc Nhém 14, 15 hodc 16. Vi du khong gidi han
vé este cua axit béo co tir 4 dén 30 nguyén tir cacbon thich hgp bao gdm Ci.p alkyl este
cua axit Ca-30 mono carboxylic béo, Ci.20 alkyl este cia axit Cs-20 monocarboxylic béo,
Ci-4 allyl mono- va dieste cua axit C4-20 monocarboxylic béo va axit dicarboxylic, Ci-4
alkyl este cuia axit Cs.20 monocarboxylic béo va diaxit carboxylic, va céc dan xuét C4-20
mono- hodc polycarboxylat cia Cs.100 (poly)glycol hodc Cz-100 (poly)glycol ete. Theo
mdt phuong an tiép theo, este clia axit béo ¢ tir 4 dén 30 nguyén tir cacbon c6 thé 1a

laurat, myristat, palmitat, stearat, oleat, sebacat, (poly)(alkylen glycol) mono- hogc
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diaxetat, (poly)(alkylen glycol) mono- hodc di-myristat, (poly)(alkylen glycol) mono-
hoic di-laurat, (poly)(alkylen glycol) mono- hodc di-oleat, glyxeryl tri(axetat), glyxeryl
tri-este cla axit carboxylic béo c6 tir 2 dén 40 nguyén tir cacbon, va hdn hop cia no.
Theo mdt phuong 4n tiép theo, este béo c6 tir 4 dén 30 nguyén tir cacbon la isopropyl
myristat hodc di-n-butyl sebacat.

Theo mdt phuong én, tac nhan gidi han hoat tinh bao gdm diete. Diete ¢ thé 1a
hop chét 1,3-diete c6 cong thirc (VI) sau day:

(VD)

trong d6 tir Ry dén R4 ddc l4p v6i nhau 1a nhom alkyl, aryl hogc aralkyl ¢6 téi 20
nguyén tir cacbon, c¢6 thé tuy y chira mot nguyén tir khac loai thuoc Nhém 14, 15, 16,
hodc 17, va Ry va Rz ¢6 thé 12 nguyén tir hydro. Dialkylete c6 thé 1a mach thing hoic
mach nhanh, va c6 thé bao gdbm mét hodc nhidu nhém sau: alkyl, xycloaliphatic, aryl,
cac gbe alkylaryl hodc arylalkyl c6 tir 1 dén 18 nguyén tir cacbon, va hydro. Ry va Rz ¢6
thé lién két dé tao thanh ciu trac vong, nhu xyclopentadien hoic floren.

Theo mdt phuong 4n, tic nhan gidi han hoat tinh bao gdm thanh phan suxinat c6
cong thac (VII) sau day:

(VII)

trong d6 R va R’ ¢6 thé gidng nhau hoic khac nhau, R va/hodc R’ bao gdm mdt
hodc nhiéu nhém sau: hydro, nhom alkyl, alkenyl, xycloalkyl, aryl, arylalkyl hodic
alkylaryl mach thang hodc mach nhanh, tuy y chira nguyén ti khac loai. Mot hodc nhiéu
cdu triic vong ¢6 thé dugc tao thanh nho mét hodc ca hai nguyén tir cacbon & vi tri 2 va
3.

Theo mdt phurong 4n, tic nhan giéi han hoat tinh bao gdm diol este c6 cong thirc
(VIII) sau day:

(VIID)
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trong d6 n 1a s6 nguyén nam trong khoang tir 1 dén 5. Ry va Ry, c6 thé gidng nhau
hoic khac nhau, va mdi nhém c6 thé duge chon tir hydro, nhém metyl, etyl, n-propyl, i-
propyl, n-butyl, i-butyl, t-butyl, allyl, phenyl, hodc halophenyl. R3, R4, Rs, R¢, R7, va Rg
c6 thé giéng nhau hoidc khac nhau, va mdi nhom co thé duoc chon tir hydro, halogen,
hydrocarbyl dugc thé hoac khong dugc thé c6 tir 1 dén 20 nguyén tir cacbon. Cac nhém
Ri-Rs ¢6 thé tuy v chira mot hodc nhidu nguyén tir khac loai thay thé cho cacbon, hydro
hodc ca hai, nguyén tir khac loai nay dugc chon tir nito, oxy, luu huynh, silic, photpho
va halogen. R7 va Rs, c6 thé giéng nhau hodc khac nhau, va c6 thé dugc lién két véi
nguyén tir cacbon bét ky & vi tri tht 2-, 3-, 4-, 5-, va 6 trén vong phenyl.

Theo mdt phuong an, chét cho dién tir ngoai va/hodc tac nhan gidi han hoat tinh
c6 thé duoc bd sung riéng ré vao thiét bi phan tmg. Theo mdt phwong an khéc, chit cho
di¢n tir ngoai va tadc nhéan gidi han hoat tinh c6 thé dugc tron trude véi nhau va sau do
duogc bd sung vao thiét bj phan tng ¢ dang hdn hop. Trong hdn hop nay, nhiéu hon mot
chét cho dién tur ngoai hodc nhiéu hon mdt tic nhan gi61 han hoat tinh cé thé duoc st
dung. Theo mot phuong an, hdn hgp nay la dixyclopentyldimetoxysilan va isopropyl
myristat, dixyclopentyldimetoxysilan va poly(etylen glycol) laurat,
dixyclopentyldimetoxysilan va isopropyl myristat va poly(etylen glycol) dioleat,
metylxyclohexyldimetoxysilan va isopropyl myristat, n-propyltrimetoxysilan va
isopropyl myristat, dimetyldimetoxysilan va metylxyclohexyldimetoxysilan va
isopropyl myristat, dixyclopentyldimetoxysilan va n-propyltrietoxysilan va isopropyl
myristat, va dixyclopentyldimetoxysilan va tetraetoxysilan va isopropyl myristat, va to
hop cua chung.

Theo mot phuwong én, hdn hop xtic tac bao gdm cac chat cho dién tir ngoai bit ky
néu trén cling voi tic nhan gidi han hoat tinh bit ky néu trén.

Hon hop xtc tac theo sang ché c6 thé bao gdm hai hodc nhiéu hon hai phuong an
néu trong ban mo ta.

Theo mot phuong 4n, quy trinh san xuét polyme trén co s& olefin dugc dé xuét.
Quy trinh nay bao gdm budc cho olefin tiép xtc voi hdn hop xtc tac trong cac diéu kién

tring hop. Hon hop xtic tdc ndy bao gdbm dieste thom phenylen dugc thé. Dieste thom
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phenylen dugc thé nay co thé 1a phenylen dibenzoat dugc thé bat ky nhu di néu trong
ban mo ta. Quy trinh nay con bao gdm budc tao polyme trén co s& olefin.

Theo modt phuong an, hdn hop xtic tic bao gbdbm hdn hop chét xic tac chinh va
chét ddng xuc téc. H3n hop chét xic tac chinh c6 thé 1a hdn hop cht xiic tic chinh bat
k¢ nhu da néu trong ban mé ta. Hon hop chét xuc tac chinh c¢6 thé bao gdm dieste thom
phenylen duoc thé ding lam chét cho dién tir ndi hodic chat cho dién tir ndi két hop nhur
da néu trong ban md ta. Chit ddng xic tac c6 thé 1a chit ddng xuc tac bt ky nhu di néu
trong ban mo ta. Hon hop xtc tac c6 thé tuy ¥ bao gdm chét cho dién tir ngoai va/hoic
tac nhan giGi han hoat tinh nhu da mo ta trén day.

Theo mot phuong an, polyme trén co sé olefin c6 thé 14 olefin trén co s& propylen,
olefin trén co s etylen, va td hop clia ching. Theo mdt phuong 4n, polyme trén co sé&

olefin la polyme trén co s& propylen.

Mot hodc nhiéu monome olefin c6 thé dugc dua vao thiét bi phan tng tring hop
dé phan ng véi chét xuc tac tao thanh polyme, hodc ting sbi ctia cac hat polyme. Vi du
khong gidi han vé monome olefin thich hop bao gbm etylen, propylen, Cs-20 a-olefin,
nhu 1-buten, 1-penten, 1-hexen, 4-metyl-1-penten, 1-hepten, l-octen, 1-dexen, 1-
dodexen va cac chét tuong tu; Csoo diolefin, nhu 1,3-butadien, 1,3-pentadien,
norbornadien, 5-etyliden-2-norbornen (ENB) va dixyclopentadien; cac hop chét Cs.o
vinyl thom bao gdm styren, o-, m-, va p-metylstyren, divinylbenzen, vinylbiphenyl,
vinylnaptalen; va cac hop chit Cs.o vinyl thom dugc thé halogen nhu clostyren va
flostyren.

Pugc sir dung trong ban mé ta nay, “cac didu kién tring hop” 1a cic thong sb
nhiét do va ap suét trong thiét bi phan tng tring hop thich hop dé xuc tién qua trinh
trang hop giita hdn hop xuc tac va olefin dé tao thanh polyme mong muén. Quy trinh
trang hop c6 thé 1a quy trinh trung hop pha khi, huyén phu dic, hoc quy trinh tring
hop khéi, van hanh trong mét hodc nhiéu hon mét thiét bi phan tmg.

Theo mdt phuong an, quy trinh tring hop xay ra bing cach tring hop pha khi.
Puoc str dung trong ban md ta nay, “tring hop pha khi” 12 cho méi trudng tao ting soi
di qua tir dudi l€n, moi trudng tao ti‘mg s0i nay chtra mgt hodc nhiéu monome, v&i su ¢6
mat cua chat xuc tac di qua ting sbi bao gdbm cac hat polyme dugc duy tri & trang thai
tao 'téng s0i bdi moi trudng tao tﬁng sOi. Thuat ngir “tﬁng s01”, “duoc tao t?mg s061”, hodc

“tao tAng soi” 1 quy trinh tiép xuc khi-rin trong d6 ting bao gdm céc hat polyme dugc
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min dugc day Ién va duge khudy bai mot dong khi di 1én. Su tao ting soi xay ra trong
tang hat khi dong chat lwu di 1én qua khe hé ciia tAng hat tao ra chénh l1éch ap sut va sb
gia lyc ma sat 16n hon khéi lugng hat. Do vay, “te“mg s61” dé chi viéc mot sb lugng 16n
cac hat polyme dugc tao huyén phu & trang thai tao ting sdi béi dong méi trudng tao
tang sbi. “Mbi truong tao tang s6i” 1a mot hodc nhiéu khi olefin, tuy y khi mang (nhu
H> hodc N2) va tuy y chét 16ng (nhu hydrocacbon) di tir du6i 1én qua thiét bi phan Gng
pha khi.

Thiét bi phan tmg tring hop pha khi tiéu biéu (hodc thiét bi phan tng pha khi)
bao gdm mot binh phan ting (nghia la, thiét bj phan (mg), ting sbi, dia phan phdi, duong
6ng vao va ra, may nén, by lam maét khi tudn hoan hodc thiét bi trao ddi nhiét, va hé
thdng thao san phim. Binh phan émg bao gdm viing phan tng va ving giam téc do, mbi
viing déu dugc dit trén dia phan phbi. Tang s6i duge dit trong vung phéan tng. Theo
mot phuong 4n, moi trudng tao ting sbi bao gdm khi propylen va it nhat mot khi khac
nhu olefin va/hodc khi mang nhu hydro hodc nito.

Theo mét phwong 4n, viéc tiép xuc xay ra bang cach nap hén hop xuc tac vao
thiét bi phan tng tring hop va dua olefin vao thiét bi phén Uung trung hop nay. Theo mét
phuong an, chit déng xuc tic c¢6 thé duoc tron véi hdn hop chit xiic tac chinh (tron
trudce) trude khi dua hdn hop chét xtc tac chinh vao thiét bi phén Gng trung hop. Theo
mot phuong 4n khac, chit dong xtic tac duwoc thém vao thiét bj phan ung trung hop mot
cach ddc lap véi hon hop chét xuc tac chinh. Viéc dua mot cach ddc lap chét déng xuc
tac vao thiét bi phan tng trung hop c6 thé dugc thuc hién ddng thoi, hodc vé co ban
ddng thoi, véi viée nap hdn hop chét xuc tac chinh.

Theo mdt phuong 4n, quy trinh tring hop c6 thé bao gdm budc trung hop so bo.
Quy trinh triing hop so bd bao gdm budc cho mét lugng nhé olefin tiép xtic v6i hdn hop
chat xtic tac chinh sau khi hdn hop chét xuc tac chinh nay duge cho tiép xtc voi chét
déng XUc tac va tac nhan xéc dinh tinh chon loc va/hodc tac nhin giGi han hoat tinh.
Tiép theo, dong chét xuc tac da duoc hoat hoéa so b thu dugce dugce dua vao ving phan
ting ctia thiét bi tring hop va dugc cho tiép xtic voi luong monome olefin con lai duoc
polyme héa, va tuy y mot hodc nhiéu hop phén chét cho dién tir ngoai. Budce trung hop
so bo khién cho hdn hop chét xtc tac chinh két hop véi chit dong xuc tic va tac nhan

xac dinh tinh chon loc va/hodc tic nhan gidi han hoat tinh, hdn hop nay phan tén trong

-26-



27407

chit nén chira polyme tao thanh. Tuy y, nhiing lugng tac nhan xac dinh tinh chon loc
va/hodc tdc nhan gidi han hoat tinh nita c6 thé duogc bd sung.

Theo mdt phuong an, quy trinh tring hop c6 thé bao gdm budc hoat hoa so b.
Hoat hoa so bd bao gdbm bude cho hdn hop chit xuc tac chinh tiép xuc véi chit dong
xuc tac va tdc nhan xac dinh tinh chon loc va/hodc tac nhan gidi han hoat tinh. Tiép theo,
dong chéit xuc tac da dugce hoat héa so bd thu duoc duge dua vao vung phan Ung cua
thiét bi trung hop va duoc cho tiép xuc véi monome olefin dugc polyme hoa, va tuy y
mot hodic nhiéu hop phén chét cho dién tir ngoai. Viéc hoat héa so bd khién cho hdn hop
chit xuc tac chinh duogc két hop véi chit ddng xuc tic va tic nhan x4c dinh tinh chon
loc va/hodc tac nhén gidi han hoat tinh. Tuy y, nhitng lugng tdc nhan xac dinh tinh chon
loc va’hodc tdc nhan gidi han hoat tinh nita c6 thé duoc bd sung.

Theo mot phuong 4n, quy trinh ndy bao gdm trén chit cho dién tir ngoai (v tuy
y tac nhéan gi6i han hoat tinh) v&i hdn hop chét xuc tac chinh. Chét cho dién tir ngoai cé
thé dugce tao phtc véi chét dﬁ‘)ng xuc tac va tron véi hon hop chét xtc tac chinh (tron
trude) trude khi cho hdn hop xtic tac tiép xuc voi olefin. Theo mot phuwong én khac, chit
cho dién tir ngoai va/hodc tdc nhan gidi han hoat tinh c6 thé duge bd sung ddc lap vao
thiét bi phan wng trung hgp. Theo mdt phuong 4an, chit cho dién tir ngoai 1a
dixyclopentyldimetoxysilan hodc n-propyltrimetoxysilan.

Theo mdt phuwong n khac, hdn hop xtc tac bao gdm dixyclopentyldimetoxysilan
hodc n-propyltrimetoxysilan va tdc nhan giéi han hoat tinh nhu isopropyl myristat.

Theo mot phuong an, polypropylen homopolyme duoc tao ra trong thiét bi phan
ting thir nhit. Sau d6, toan bd hén hop trong thiét bi phan tng thtr nhit dugc chuyén dén
thiét bi phan (g thr hai ma etylen dugc dwa vao dé. Két qué la copolyme propylen-
etylen dugc tao ra trong thiét bi phan @ng thit hai.

Theo mdt phwong an, homopolyme polypropylen dwgc tao ra bing cach dwa
propylen va hdn hop chét xtic tac chinh bét ky theo sang ché, chit ddng xWic tac, cac chit
cho dién tr ngoai, va tdc nhan gidi han hoat tinh vao thiét bi phan Ung tha nhit.
Homopolyme polypropylen nay dugc duge dwa vao thiét bi phan ung tha hai cung véi
etylen va tuy y chét cho dién tir ngoai va/hoic tac nhan gi¢i han hoat tinh. Chét cho dién
tir ngoai va tac nhan giéi han hoat tinh c6 thé 1a giéng hodc khac véi hop phan tuong
g dugc str dung trong thiét bi phan tng thir nhat. Két qua la copolyme propylen-etylen

duoc tao ra trong thiét bi phan Gng thir hai.
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Theo mot phuong 4n, olefin 1a propylen. Quy trinh nay bao gdm budc tao polyme
trén co s& propylen c6 luu lugng dong noéng chay (MFR) nim trong khoang tir 0,01 g/10
phut dén 800g/10 phut, hogic nam trong khoang tir 0,1g/10 phut dén 200g/10 phit, hogc
nam trong khoang tir 0,5g/10 phut dén 150g/10 phut. Theo mot phuong 4n tiép theo,
polyme trén co s& propylen la homopolyme polypropylen.

Theo mdt phuong 4n, olefin 1a propylen. Quy trinh nay bao gdm buéc tao polyme
trén co s& propylen c6 ham lugng chét tan trong xylen ndm trong khoang tir 0,5% dén
10%, hodc nam trong khoang tir 1% dén 8%, hodc nim trong khoang tir 1% dén 4%.
Theo mot phuong 4n tiép theo, polyme trén co s& propylen 13 homopolyme
polypropylen.

Theo mdt phuong 4n, olefin 1a propylen. Quy trinh nay bao gdm budc tao polyme
trén co sé propylen c6 chi sé da phan tan (PDI) ndm trong khoang tir 4 dén 15, hodc
nam trong khoang tir 4 dén 10, hodc ndm trong khoang tir 4 dén 8. Theo mot phuong én
tiép theo, polyme trén co s& propylen 1a homopolyme polypropylen.

Sang ché dé xuit mot quy trinh trung hop khéc. Theo mdt phuong an, quy trinh
tring hop dugc dé xudt bao gdbm bude cho propylen va etylen va/hodc 1-buten tiép xuc
v6i hdn hop xuc tac trong cac diéu kién tring hop. Hon hop xuc tac ndy c6 thé 1a hdn
hop xtc tac bt ky néu trong ban md ta chira dieste thom phenylen dugc thé. Quy trinh
nay bao gdm budc tao interpolyme (lién polyme) trén co s& propylen ngiu nhién c6
MFR nim trong khoang tir 0,01 g/10 phit dén 200g/10 phut, hoic nam trong khoang tir
0,1g/10 phtt dén 100g/10 phut, hogc ndm trong khoang tir 0,5g/10 phut dén 70g/10 phi.
Interpolyme trén co s& propylen tao thanh c6 ham luong chét tan trong xylen nim trong
khoang tir 0,5% dén 40%, hoic nim trong khoadng tir 1% dén 30%, hodc nim trong
khoang tir 1% dén 20%.

Interpolyme trén co s& propylen dugc tao thanh c6 ham lugng comonome tinh
theo phan tram khéi lugng so véi propylen nim trong khoang tr 0,001% dén 20%, hoic
ndm trong khoang tir 0,01% dén 15%, hogc nim trong khoang tir 0,1% dén 10%.

Theo mét phuong an, polyme trén co s& olefin (nghia la, polyme trén co 56
propylen) dugc tao ra theo quy trinh batk ¥ néu trén bao gdm dieste thom phenylen duogc
thé.

Quy trinh trung hop theo sdng ché co thé chtra hai hodc nhiéu hon hai phuong an

néu trong ban mo ta.
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Khong mong mudn bi gidi han béi ly thuyét cu thé bat ky, tin rang hdn hop xtc
tac theo sang ché véi chét cho dién tir noi 1a dieste thom phenylen dugc thé tao ra polyme
trén co s& olefin ¢6 phan bd trong luong phén tir rong, hoat tinh xdc tic cao, va tinh
chon loc 1ap thé cao. Hon nita, dieste thom phenylen dugc thé theo sang ché co 1oi trong
viéc tao cho hdn hop chit xtc tac chinh, hdn hgp xtlc tac, va polyme trén co s& olefin
theoséngchénh&ngdﬁctﬁﬂlbm)génlkhéngchﬁaphuﬂm;hoactheocédlkhéckhéng
c6 hogc tranh dugc viéc ¢ phtalat va/hodc dan xuét cta no.

Céc dinh nghia

Toan bd cac vién din t6i Bang hé thdng tudn hoan cia cac nguyén td 1a déu dé
chi Bang tuén tudn hoan cia céc nguyén t6 da duoc cong bd va dang ky boi CRC Press,
Inc., 2003. Ngoai ra, cic vién din bit ky t6i Nhom hodc cac Nhom dé chi Nhém hoic
cac Nhom dugc néu trbng Bang tudn hoan cta cac nguyén t6 sir dung hé théng IUPAC
dé danh s6 cho cac nhém. Trir khi dugc dua ra cach cu thé trong ndy, cic phin va cac
phan trim déu tinh theo khéi lwong. Nhiam cho cac muc dich thuc hanh patent & M, cac
nodi dung ctia patent, don yéu ciu cip patent, hodc cong bd bét ky duge vién din 1a dugc
két hop vao ddy bang cach vién din t¢i toan bd ndi dung cua chung (hodc tai liéu tuong
dwong theo luat My ctia chiing ciing dugc két hop vao day bang cach vién din), dic biét
1a d6i v6i phan mo ta vé ky thuat tdng hop, céc dinh nghia (& mirc khong trai nguoc véi
dinh nghia bit ky duoc dua ra & diy) va cac khai niém chung trong linh vuc k¥ thuét
nay.

Thuat ngit “bao gdm” va cac din xudt clia né, khong duge du dinh dé loai trir sy
¢ mit ctia thanh phén, budc hodc phuong phap bd sung bét ky, gidng hodc khong gidng
nhu dugc mo ta trén day. Pé tranh nghi ngd, toan bod cac hon hop dugc yéu ciu bao ho
c6 st dung thuét ngit “bao gdm” c6 thé chira chét phu gia, chét bd tro, hoic hop chit bét
ky khac bét ké 1a polyme hozic khong phai 1a polyme, trir khi dugc chi ra theo cach khac.
Trai lai, thuét ngit, “co ban la c6 chtra” loai trir ra khoi pham vi cta phﬁn dinh nghia tiép
sau thanh phén, bugc hoic phuong phéap bat ky khac, khong ké cac thanh phan khong
dong vai tro cha yéu toi kha nang van hanh. Thuét ngit “bao gdm” loai trir thanh phén,
buéc hodc phuong phép bat ky khong dugc luu y hodc liét ké mot cach cu thé. Thuét
nglr “hodc”, trir khi duoc chi ra theo cach khac, dung dé chi cac thanh phén duogc liét ké

riéng biét cling nhu hdn hop bét ky cia ching.
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Khoang tri s6 bat ky duoc néu trong ban mé ta nay, bao gdm tit ca cac tri sb tir
tri sb thép dén tri sb cao, theo s6 gia cua mot don vi, véi diéu kién c6 su phén céch it
nhéit hai don vi gitta tri s thap bat ky va tri sb cao bét ky. Vi du, néu tuyén bb ring
luong cua hop phﬁn, hodc gia tri cuia dac tinh thanh phén hodc dic tinh vat ly, vi du nhu,
lwong hdn hop tron, nhiét dd 1am mém, chi s nong chay, v.v., nim trong khoang tur 1
dén 100, co nghia la tAt ca céc tri s riéng biét, nhu 1, 2, 3, v.v. va tat ca cac khoang phu,
nhu tir 1 dén 20, 55 dén 70, 97 dén 100, v.v., dugc liét ké trong ban mé ta sang ché. Bbi
v&i cac tri s6 nho hon mdt, mot don vi thich hop duge xem 1a 0,0001, 0,001, 0,01 hodc
0,1. Pay chi 1a vi du vé cac gia tri cu thé dugc du tinh va tét ca cac t6 hop c6 thé bao
gém cac tri s6 nim trong khoang tir tri sb thép nhat dén tri s& cao nhét duoc liét ké, dugc
xem la bao ham trong sang ché. Néi cach khac, khoang tri s6 bat ky néu trong ban md
ta bao ham tro s6 hodc khoang phu bat ky thudc khoang da chi ra. Khoang tri sb da néu,
nhu d4 ban lun trong ban mo ta nay, lién quan dén chi sé nong chay, luu lugng dong
néng chay, va cac déc tinh khac.

Céc thuat ngt “hdn hop tron” hogc “hdn hop tron polyme™ khi duoc sir dung &
day, dé chi mot hdn hop tron bao gdm hai hodc nhidu polyme. Mot hdn hop tron nhu
viy ¢6 thé hodc khong thé tron 13n dugc (khong tach pha & muc phan tir). Hdn hop tron
nhu vay cé thé hoic khong thé tach pha. Mot hdn hop tron nhu vay cé thé chua hodc
khong chtra mdt hodc nhiéu cdu hinh vung, nhu duoc x4c dinh theo cac phuong phéap
quang phd dién tir truyén, tan xa anh sang, tAn xa tia X, va cac phuong phap khéc da biét
trong linh vuc k¥ thuét nay.

Thuit ngit "hén hop” khi duge st dung & day, chi hdn hop cia cac chit chira hdn
hop nay, cling nhu cic san phidm phan g va cic san phdm phan huy duoc tao thanh tir
cac chit chira hdn hop nay.

Thuat ngit "polyme" chi hop chét dai phan tir dugc diéu ché bang cach trung hop
cac monome cung loai hogic khéc loai. Thuat ngit "polyme" bao gdm céc homopolyine,
cac copolyme, cic terpolyme, interpolyme (lién polyme), v.v.. Thuét ngit "interpolyme"
chi polyme dugc didu ché bing cach tring hop it nhét 12 hai loai monome hogc
comonome. N6 bao gdm, nhung khong chi gi6i han &, cac copolyme (n6 thuong dung
dé chi cac polyme dugc diéu ché tir hai loai khac nhau ctia cac monome hoic cic
comonome, cc terpolyme (né thudng dung dé chi cac polyme duge didu ché tir ba loai

khac nhau ctia cac monome hodc cic comonome), tetrapolyme (n6 thudng ding dé chi
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cac polyme dugc diéu ché tir bbn loai khac nhau ciia cdc monome hodc cac comonome),
va tuong tu.

Thuat ngit "interpolyme," khi dugc sir dung & day, chi cac polyme dugc didu ché
boi qua trinh tring hop it nhit 1a hai loai monome khac nhau. Thuit ngir chung
interpolyme do vy bao gém céc copolyme, thuong dugc sir dung dé noi t6i cac polyme
duoc diéu ché tir hai monome khéc nhau, va cac polyme dugc diéu ché tir nhiéu hon hai
loai monome khéc nhau.

Thuat ngit “polyme trén co s& olefin” dé chi polyme chira phan tram khéi lwong
chi yéu 1a olefin, vi du etylen hoic propylen, & dang da trung hop, tinh theo tong khéi
lugng polyme. Céc vi du khéng nhdm giGi han vé cac polyme trén co sé olefin bao gbm
cac polyme trén co sé etylen va cac polyme trén co s& propylen.

Thuét ngit “polyme trén co s¢ etylen” khi dugce sir dung & day, chi polyme bao
gdm phén tram khdi lwong chiém chu yéu 1a monome etylen da trung hop (tinh theo
tong khéi lwong ctia cac monome c6 thé tring hop dwoc), va tiy ¥ 1a ¢6 thé chira it nhat
mot comonome da dugce trung hop.

Thuat nglt “interpolyme etylen/a-olefin” khi dugc st dung & day, chi
interpolyme bao gdm phan trim khdi lwgng chiém chu yéu 1a etylen monome d trung
hop (tinh theo tong khéi lwong ciia cdc monome c6 thé tring hop duoc), va it nhit mot
o-olefin da dugc trung hop.

Thuat ngft, “polyme trén co s& propylen,” khi dugc sir dung & déy, chi polyme
bao gém phan traim khdi lwong chiém cha yéu 1a monome propylen da trung hop (tinh
theo tong khéi luong clia cac monome c6 thé tring hop duoc), va tiy y 14 ¢6 thé chua it
mﬁmmummmmmﬁmmmm%hw.

Thuét ngit "alkyl," khi dugc st dung & ddy, chi gdc hydrocacbon khong vong
mach nhanh hodc mach théng, no hodc khong no. Céc vi du khong nham gi6i han vé céc
gbe alkyl thich hop bao gbm, vi du, metyl, etyl, n-propyl, i-propyl, n-butyl, t-butyl, i-
butyl (hodc 2-metylpropyl), v.v.. Céc alkyl nay c6 tir 1 t6i 20 nguyén tir cacbon.

Thuét ngit "alkyl dd dugc thé" khi duge st dung & day, chi alkyl nhu vira m6 ta
trong d6 mot hodc nhiéu nguyén tir hydro lién két v6i cacbon bt ky cua alkyl dugc thay
thé bang mot nhom khéac nhu halogen, aryl, aryl dugc thé, xycloalkyl, xycloalkyl dugc
thé, heteroxycloalkyl, heteroxycloalkyl dugc thé, halogen, haloalkyl, hydroxy, amino,
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phosphido, alkoxy, amino, thio, nitro, va cac su két hop cua chung. Céc alkyl dugce thé
thich hop bao gdm, vi du, benzyl, triflorometyl va twong tu.

Thuét ngir "aryl," khi dugc sir dung & ddy, chi phin tir thay thé thom ma né c6
thé 1a vong thom don vong hoic vong thom da vong dd dugc ngung tu voi nhau, duge
lién két cong hoa tri, hodc dugc lién két v6i mot nhom thong thudng nhu nhém metylen
hoic etylen. (Cac) vong thom c6 thé bao gdm phenyl, naphtyl, antraxenyl, va biphenyl,

khong ké nhitng nhém khac. Céc aryl nay c6 tir 1 téi 20 nguyén tir cacbon.

Vi du thuwe hién sang ché

M6 dun ubn duoc xac dinh theo tiéu chudn ASTM D790-00.

Luu lugng dong noéng chay duge do theo phuong phép thir nghiém ASTM D
1238-01 & 230°C véi khéi luong 2,16 kg ciia cac polyme trén co s& propylen.

Do hoa tan trong xylen (XS: Xylene Solubles) do dugc bing cach 4p dung
phuong phap '"H NMR nhu dugc mé ta trong patent M§ s6 5,539,309.

Chi sé da phén tan (PDI: Polydispersity Index) dugc do bang luu bién ké AR-G2
14 mot quang phd ké dong kiém soét g suat do hang TA Instruments san xut bang
cach 4p dung phuong phép theo Zeichner GR, Patel PD (1981) “A comprehensive Study
of Polypropylene Melt Rheology” Proc. of the 2nd World Congress of Chemical Eng.,
Montreal, Canada. Lo ETC dugc str dung dé khéng ché nhiét do & 180°C + 0,1°C. Nito
duoc sir dung dé 1am sach bén trong 16 nhim giit cho mau khong bi thoai bién béi oxy
va hoi 4am. Cip phéu c6 dudng kinh 25mm va bd kep miu dang tdm dugc st dung. Cac
mau dugc dic ép thanh tdm c6 kich thuéec 50mm x 100mm x 2mm. Sau d6, cac mau
duoc cét thanh hinh vuéng ¢é canh 19mm va duge dé vao chinh giita ctia tim d4y. Hinh
hoc ctia phéu bén trén bao gdm (1) goc con: 5:42:20 (do:phut:I); (2) duong kinh: 25mm,;
(3) khe cut: 149um. Dang hinh hoc ciia tAm day 14 hinh try ¢& 25mm.
Phuong phap thtr nghiém:
(1) Phéu va bd kep miu dang tdm dugc gia nhiét trong 10 ETC & 180°C trong 2 gi¢. Sau
do, khe hé dugc 1am biang khong dudi sy chup khi nito.
(2) Phéu dugc nang lén 2,5mm va mau dugc dit vao bén trén tim day.
(3) Bit dau dinh thoi gian trong 2 phut.
(4) Phéu bén trén ngay lap tirc dugc ha xudng sat ngay trén miu bang cach quan sat luc

phap tuyén.

-32-



27407

(5) Sau hai phit, mau dugc ép xudng khe cut 165um bing cach ha thap phéu bén trén.
(6) Luc phép tuyén dugc quan sat. Khi luc phap tuyén giam xubng <0,05 Newton, mau
thira dugc 14y ra khoi mép ctia phéu va bd kep mau dang tAm bang dao bay.

(7) Phéu bén trén dugc ha thép mdt lan nita xuéng khe cut c6 kich thirc 149um.

(8) Thir nghiém quét tin s dao dong (Oscillatory Frequency Sweep) dugc thuc hién
dudi cac diéu kién nay:

Thtt nghiém tré & 180°C trong 5 phut.

Céc tan so: tir 628,31/s t6i 0,11/s.

Téc do thu thap dir lidu: 5 diém theo hé thap phan.

Do bién dang: 10%

(9) Khi thtr nghiém nay hoan tit, mé dun cat dit (Gc) dugce do tim bing chuong trinh
phén tich dir liéu Rheology Advantage Data Analysis ciia hdng TA Instruments.
(10) PDI = 100000 + Gec (tinh theo cac don vi Pa).

Diém néng chay cudi Tm(f) 13 nhiét do 1am néng chay hau hét céc tinh thé hoan
chinh trong mau va dugc xem 14 s6 do chi sé ding ciu va muc do tinh thé hoa polyme
vbn ¢o. Thi nghiém duogc tién hanh b:?mg cach st dung dung cu do nhiét lugng béng tia
quét vi phan TA Q100. Mau dugc dun néng tir 0°C dén 240°C véi tdc do 80°C/phut,
dugc lam lanh & cung tde d6 dén 0°C, sau d6 dun néng lai & cung tde do dén 150°C,
dugc gitt & 150°C trong 5 phut va duge dun néng tir 150°C dén 180°C & tdc do
1,25°C/phat. Tm(f) duge x4c dinh tir chu trinh cudi ciing nay bang cach tinh todn diém
khoi ddu duong nén & cudi dudng cong gia nhiét.

Phuong phép thir nghi€m:

(1) Dung cu dinh ¢& v6i chét chuén 12 indi ¢6 d tinh khiét cao.

(2)  Lam sach dauw/khoang dung cu bang khi nito véi tc dd dong khong dbi 1a
50ml/phut.

(3)  Chuén bi mau:

Nén 1,5g bot mau thanh khudn bing cach sir dung khudn nén 30-G302H-18-CX
Wabash Compression Molder (30 tén): (a) dun néng hdn hop & 230°C trong 2 phut tiép
xuc; (b) nén mau & cing nhiét do véi ap suét 20 tin trong 1 phut; (c) 1am lanh mau dén

45°F (7,2°C) va giit trong 2 phut véi dp suat 20 tén; (d) cét tim nay thanh 4 véi kich c&
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gidng nhau, xép chdng chung 1én nhau, va lap lai cac budc tir (a) dén (c) d lam dong
nhat mau. |
(4)  Can mdt miéng mau (t6t hon 1a véi khdi lvgng ndm trong khoang tlr 5 dén
8mg) tir tAm mau va boc n6 trong mot dia chira mau lam tir nhom tiéu chuin. Dt dia da
boc chtra miu 1én phia danh cho méu ctia diu/khoang dung cu dinh ¢& va dit mot dia da
boc khong chira mu 1én phia danh cho mau déi chimg. Néu st dung thiét bi 14y mau tur
dong, can mot sb loai mau khac nhau va cai ddt trinh tu cho may.
(5) Do
(i) Luu trit dit liéu: tat
(ii) tang tir 80,00°C/phut dén 240,00°C
(iii) ddng nhiét trong 1,00 phut
(iv) giam tir 80,00°C/phiit dén 0,00°C
(v) ddng nhiét trong 1,00 phut
(vi) tang tir 80,00°C/phit dén 150,00°C
(vii) ddng nhiét trong 5,00 phut
(vii1) Luu trit dir li¢u: bat
(ix) tang tir 1,25°C/phut dén 180,00°C
(x) két thiic phuong phép
(6)  Tinh toan: Tm(f) dugc xé4c dinh bang cach chin hai dudng. V€ mot duong
thing tir dudng nén v6i nhiét dd cao. V& mot duong khac di qua diém ubn cua dudng
cong dén gin vai du cia duong cong & phia nhiét d6 cao.
Cac vi du thyc hién séng ché dugc dua ra dudi ddy chi nhim muc dich minh hoa
ma khong nham gi6i han sang ché.
I. Dieste thom phenylen dugc thé

Dieste thom phenylen dugc thé c6 thé dugc téng hop theo Pon yéu cau cp patent
My 56 61/141,959 (S6 hd so 68188) dugc ndp vao ngay 31 thang 12 nam 2008, toan bd
ndi dung cia tai liéu nay duogc két hop vao diy bing cach vién din. Vi du khong gidi

han vé dieste thom phenylen duoc thé thich hop duogc néu trong Bang 1 dudi day.
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Bang 1

Hop chat

Cau trac

'H NMR (500 MHz, CDCl;,

phén triéu)

1,2-phenylen dibenzoat
(IED1)*

5 8,08 (dd, 4H), 7,54 (tt, 2H),
7,34-7,43 (m, 8H).

3-metyl-5-tert-butyl-1,2-
phenylen dibenzoat
(IED2)

5 8,08 (dd, 2H), 8,03 (dd, 2H),
7,53 (tt, 1H), 7,50 (tt, 1H), 7,38
(t, 2H), 7,34 (t, 2H), 7,21 (d,
1H), 7,19 (d, 1H), 2,28 (s, 3H),
1,34 (s, 9H).

3,5-diisopropyl-1,2-
phenylen dibenzoat

(IED3)

5 8,08 (dd, 2H), 7,00 (dd, 2H),
7,53 (tt, 1H), 7,48 (tt, 1H), 7,39
(t, 2H), 7,31 (t, 2H), 7,11 (d,
1H), 7,09 (d, 1H), 3,11 (heptat,
1H), 2,96 (heptat, 1H), 1,30 (d,
6H), 1,26 (d, 6H).

3,6-dimetyl-1,2-
phenylen dibenzoat
(IED4)

5 8,08 (d, 2H), 7,51 (t, 1H), 7,34
(d, 2H), 7,11 (s, 2H), 2,23 (s,
6H).

4-t-butyl-1,2-phenylen
dibenzoat (IEDS)

5 8,07 (dd, 4H), 7,54 (m, 2H),
7,30-7,40 (m, 7H), 1,37 (s, 9H).

4-metyl 1,2-phenylen
dibenzoat (IED6)

& (ppm) 8,07 (d, 4H), 7,54 (t,
2H), 7,37 (t, 4H), 7,27 (d, 1H),
7,21 (s, 1H), 7,15 (d, 1H), 2,42
(s, 3H).

-35-




27407

Hop chat

Cau trac

'HNMR (500 MHz, CDCl;,

phén triéu)

1,2-phenylen dibenzoat
(IED1)*

5 8,08 (dd, 4H), 7,54 (tt, 2H),
7,34-7,43 (m, 8H).

3-metyl-5-tert-butyl-1,2-
phenylen dibenzoat
(IED2)

5 8,08 (dd, 2H), 8,03 (dd, 2H),
7,53 (tt, 1H), 7,50 (tt, 1H), 7,38
(t, 2H), 7,34 (t, 2H), 7,21 (d,
1H), 7,19 (d, 1H), 2,28 (s, 3H),
1,34 (s, 9H).

3,5-diisopropyl-1,2-
phenylen dibenzoat

(IED3)

Je3

O~

o

5 8,08 (dd, 2H), 7,00 (dd, 2H),
7,53 (tt, 1H), 7,48 (tt, 1H), 7,39
(t, 2H), 7,31 (t, 2H), 7,11 (d,
1H), 7,09 (d, 1H), 3,11 (heptat,
1H), 2,96 (heptat, 1H), 1,30 (d,
6H), 1,26 (d, 6H).

1,2-naphtalen dibenzoat
(IED7)

o]

O
@,
0 Ko

0 8,21-8,24 (m, 2H), 8,08-8,12
(m, 2H), 7,90-7,96 (m, 2H), 7,86
(d, 1H), 7,60 (m, 1H), 7,50-7,55
(m, 4H), 7,46 (t, 2H), 7,37 (t,
2H).

2,3-naphtalen dibenzoat
(IEDS)

5 8,08-8,12 (m, 4H), 7,86-7.90
(m, 4H), 7,51-7,58 (m, 4H), 7,38
(t, 4H)

3-metyl-5-tert-butyl-1,2-
di(4-
metylbenzoat) (IED9)

phenylen

& (ppm) 7,98 (d, 2H), 7,93 (d,
2H), 7,18 (d, 4H), 7,15 (d, 2H),
2,38 (s, 3H), 2,36 (s, 3H), 2,26
(s, 3H), 1,35 (s, 9H).
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Hop chit

Cau trac

"H NMR (500 MHz, CDCls,

phan triéu)

1,2-phenylen dibenzoat
(IED1)*

5 8,08 (dd, 4H), 7,54 (tt, 2H),
7,34-7,43 (m, 8H).

3-metyl-5-tert-butyl-1,2-
phenylen dibenzoat

(IED2)

5 8,08 (dd, 2H), 8,03 (dd, 2H),
7,53 (tt, 1H), 7,50 (tt, 1H), 7,38
(t, 2H), 7,34 (t, 2H), 7,21 (d,
1H), 7,19 (d, 1H), 2,28 (s, 3H),
1,34 (s, 9H).

3,5-diisopropyl-1,2-
phenylen dibenzoat
(IED3)

S 8,08 (dd, 2H), 7,00 (dd, 2H),
7,53 (tt, 1H), 7,48 (tt, 1H), 7,39
(t, 2H), 7,31 (t, 2H), 7,11 (d,
1H), 7,09 (d, 1H), 3,11 (heptat,
1H), 2,96 (heptat, 1H), 1,30 (d,
6H), 1,26 (d, 6H).

3-metyl-5-tert-butyl-1,2-

phenylen di(2,4,6-
trimetylbenzoat)
(IED10)

d (ppm) 7,25 (s, 1H), 7,21 (s,
1H), 6,81 (d, 4H), 2,36 (s, 3H),
2,30 (d, 6H), 2,25 (s, 6H), 2,23
(s, 6H), 1,36 (s, 9H).

3-metyl-5-tert-butyl-1,2-
di(4-
flobenzoat) (IED11)

phenylen

57,98 (dd, 4H), 7,36 (dd, 4H),
7,21 (s, 1H), 7,17 (s, 1H), 2,26
(s, 3H), 1,34 (s, 9H).

3-metyl-5-tert-butyl-1,2-

57,98 (dd, 4H), 7,36 (dd, 4H),

phenylen di(4- “ 17,21 (s, 1H), 7,17 (s, 1H), 2,26
clobenzoat) (IED12) ° (s, 3H), 1,34 (s, 9H).
* S0 sanh
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I1. Hon hop chét xtc tac chinh

Tién chat cia chét xuc tac chinh dugc nap, theo khdi lwong chi ra trong Bang 2,
vao binh thét ¢b c6 1ap bd phan khudy co hoc va lip bd phan loc & day. 60ml dung mdi
hdn hop bao gdm TiCls va clobenzen (1/1 theo thé tich) duoc dua vao binh thét cb va
tiép theo bd sung 2,52mmol chat cho dién tir ndi vao. Hon hop duoc gia nhiét dén 115°C
va dugc giit & nhiét d6 nay trong 60 phut ddng thoi khudy & 250 vong/phut trudce khi loc
khéi chit 16ng. 60ml dung mdi hdn hgp duoc bd sung mét 1an nita va phéan g dugc dé
cho tiép tuc & cling nhiét 6 mong mudn trong 60 phit ddng thoi khudy, sau dé loc. Quy
trinh nay duoc lap lai mdt 14n nita. 70ml iso-octan dugc st dung dé rra chét rn thu

dugc ¢ nhiét do phong. Sau khi loai dung moi béng cach loc, chét rin duoc lam kho

bang dong khi Nj.
Bang 2
Tién chét ctia chét xuc Khoi lugng
tac chinh
MagTi-1 3,0g
SHAC™ 310 2,0g

MagTi-1 la tién chdt Mag/Ti dugc tron véi hdn hop bao gdm MgsTi(OEt)sCl,
(tién chit MagTi dugc diéu ché theo vi du 1 trong patent My sb 6,825,146) véi ¢ hat
trung binh 1a 50 micron. SHAC™ 310 la chat xuc tac chira benzoat (tién chit cia chit
xuc tdc chinh BenMag v6i ¢ hat trung binh 12 27 micron) véi etyl benzoat 1am chét cho
dién tir ndi duoc diéu ché theo Vi du 2 trong patent M§ sb 6,825,146, toan bo tai liéu
nay duoc két hop vao ddy bang cach vién din. Ham luong titan dbi v6i mdi hdn hop
chat xtic tic chinh thu dugc dugc néu trong Bang 3.

Hdn hop chat xtc tac chinh dugc tao ra theo quy trinh néu trén dugc néu trong

Bang 3.
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Béng 3
Chét xtic tic | Tién chét | Chit | Chét Ti OEt EB C_I}ét chio
chinh # cﬁ(‘élIllotfI dicé}rllotfr (%) (%) (%) dle_:(r; /ot;r 1
1 2
4949-27-1 MagTi-1 | DiBP 3,03 | 0,21 0 13,68
4949-29-2 | MagTi-1 | DiBP 326 | 0,19 0 13,27
4949-4-2 MagTi-1 |IEDI 3,17 | 026 | 4,94 vét
4949-5-2 SHAC™ |IEDI 3,88 0,2 1,96 vét
310
4949-8-2 MagTi-1 |[IED! |EB 3,13 | 0,39 | 629 127
4949-25-1 MagTi-1 |IED2 3,52 | 0,27 | 4,08 10,31
4949-25-2 | SHAC™ |IED2 323 | 0,11 | 233 10,62
310
4949-54-1 | MagTi-1 |IED3 4,1 032 | 5,02 8,19
4949-54-2 | MagTi-1 |[IED3 |EB 3,71 | 0,28 | 887 5,61
4949-51-3 | MagTi-1 |IED4 2,73 | 035 | 037 8,65
4949-51-4 | MagTi-1 |IED4 |EB 2,52 | 034 | 1,68 7,51
1590-29-1 MagTi-1 |IED5 3,13 | 0,33 | 0,26 4,50
1590-29-2' | MagTi-1 |IEDS5 2,82 | 0,25 | 0,08 5,64
1590-29-32 | MagTi-1 |IED5 3,99 | 037 | 0,28 6,15
1910-27-3 | MagTi-1 |IED6 341 | 089 | 1,22 13,15
1910-27-4 | SHAC™ | IED6 3,05 | 021 | 1,32 9,24
310
1590-28-1 | MagTi-1 |IED7 3,35 0,2 0,22 NM
1590-28-3 | MagTi-1 |IEDS 3,73 | 0,19 | 0,15 NM
1910-14-1 MagTi-1 |IED9 3,19 | 0,17 0 2,56
1910-14-2 | SHAC™ |IED9 2,93 | 0,07 | 0,39 3,63
310
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Chét xtc tac | Tién chdt | Chit | Chat Ti OFEt EB C'llét cho
son | denr| 09 | 090 | 00 | SN
1 2

1910-14-3 | MagTi-1 |IED9 | MeBC | 2,97 | 0,26 0 1,36

1910-27-1 | MagTi-1 |IEDI10 395 | 044 0 NM

1910-16-1 MagTi-1 |IEDI1 2,94 | 0,12 0 12,23

1910-16-2 | SHAC™ |IEDI11 3,03 | 0,07 | 0,93 7,54
310

1910-16-3 | MagTi-1 |IEDI2 2,76 | 0,16 0 12,14

1910-16-4 | SHAC™ |IEDI12 1,82 | 0,10 | 0,60 8,75
310

!'=IED dugc bd sung trong sudt qua trinh halogen hoa thtr nhét va tht hai (TiCls)

2 = IED duoc bd sung trong sudt qua trinh halogen hoa thir nhét, thir hai va tht
ba (TiCls)

EB = etyl benzoat

DEP = dietyl phtalat

DiBP = diisobutyl phtalat

IED = chét cho dién tir noi (tir Bang 1)

MeBC = p-metylbenzoyl clorua

NM = khong xé4c dinh

OEt = etoxit

% = phan tram khéi luong theo tong lwong hdn hop chét xuc tac chinh
III. Trung hop

Qua trinh trung hgp dugce thyc hién trong propylen 16ng trong ndi hip dung tich
1 galdng (3,78 lit) bang cach st dung voi phun riéng r&. Chit cho dién tr ngoai la n-
propyltrimetoxysilan (NPTMS) hodc dixyclopentyldimetoxysilan (DCPDMS). Sau khi
dua thiét bi vao trang thai hoat dong, thiét bi phan ung duoc nap 1375g propylen va
luong hydro mong mudn va duge dua dén 62°C. Chét cho dién tir ngoai, dung dich chira
0,27-M trietylalumin trong iso-octan, va lugng thich hop huyén phi diic chira chét xtc

tac trong dau khoang véi lugng 5,0% khéi lugng (nhu duge néu trong Bang dit li¢u dudi
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day) dugc tron trudce trong cung mot lo trong 20 phut tai nhiét d¢ trong phong va sau do6
duogc nap vao thiét bi phan tng, sau d6 rira bang isooctan ¢6 st dung bom phun chét xtic
tac & ap suét cao dé khoi dau qua trinh trung hgp. Sau khi tda nhiét, nhiét dd dugc diéu
chinh dén 67°C. Thoi gian tring hop 13 1 gid.

Tinh ning xtic tac dbi chimg va cic dic tinh polyme thu duge duge néu trong
Béang 4.

Tinh ning xtic tic va céac dic tinh polyme thu duoc dbi vdi cac chét xuc tac chaa
phenylen dibenzoat dugc thé & céc vi tri 3,5 dugc néu trong Bang 5.

Tinh ning xtc tic va cac dic tinh polyme thu duoc dbi véi cac chét xuc tac chira
phenylen dibenzoat dugc thé & cic vi tri 3,6 duoc néu trong Bang 6.

Tinh ning xtic tic va céc dic tinh polyme thu duoc dbi vdi cac chét xuc tac chia
phenylen dibenzoat dugc thé & vi tri 4 duoc néu trong Bang 7.

Tinh ning xtc tic va cac dic tinh polyme thu duoc dbi véi cac chét xic tac chira
phenylen dibenzoat thom ngung tu dugc néu trong Bang 8.

Tinh niing xuc tic va cac dic tinh polyme thu dugc dbi vdi cac chat xdc tac chira

phenylen dieste dugc thé ctia cic axit benzoic duge thé dugce néu trong Bang 9.
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Két qua chi ra rang hdn hop xic tac v6i dieste thom phenylen dugc thé véi nhidu
cdu truc khac nhau cai thién dang ké hoat tinh xtc tac, tinh chon loc 14p thé (XS), phan
bd trong luong phan tir (PDI), va/hodc do két tinh polyme (Tm(f)), so v&i cac hdn hop
xuc tac chua (i) 1,2-phenylen dibenzoat khong dugc thé va/hodc (ii) phtalat (Bang 4).
Céc chét cho dién tir ndi chira phenylen thom dibenzoat dugc thé c6 thé dugc st dung
véi-cac loai tién chét khac nhau (nhu MagTi va BenMag, cu thé 13) theo cach co loi dé
tao ra tinh ndng xuc tc dugc cai thién va polyme véi céc dic tinh duge cai thién. Viée
dua vao chét cho dién ti nodi thit hai, nhu etyl benzoat (EB) hodc p-metylbenzoyl clorua
(MeBC), bang cach bd sung truc tiép trong qué trinh diéu ché chit xtc tac hodc tir tién
chit ctia chit xuc tac chinh, giip mé rong phan bé trong lwong phén tir. Ngoai ra, viéc
bd sung nhiéu 14n chat cho dién tir ndi, nhu da chimg minh bai IEDS, cai thién tinh chon
loc lap thé cua chét xuc tac.

bac biét du dinh réng sang ché nay khong chi gigi han & cadc phuong an va cac
vi du minh hoa néu & ddy, ma con bao gdm cac dang cai bién cta cac phuong an nay
bao gdm céc phin cta cac phuong 4n va céc td hop cia cac thanh phan cia cac phuong

an khéc nhau thudc pham vi cla yéu cau bao hd dudi day.
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YEU CAU BAO HO
1. Hdn hop chét xuc tac chinh (procatalyst) bao gdm:
t6 hop bao gdm gbc magie, gbc titan va chét cho dién tr ndi chira dieste thom

1,2-phenylen dugc thé ¢o cu trac (1)

Rs R,
R4 Ry
o]
° 6] o
R
Rio Ruq ® Rs
R,
Ry Rus 8 Rs
Ri2 Ry

(A) trong d6 Ri-Ri4 14 gibng nhau hodc khac nhau, mdi nhém trong sb cac nhom Ri-Rig
dugc chon tir nhém chi bao gdm hydro, nhém hydrocarbyl duoc thé ¢o tir 1 dén 20
nguyén tir cacbon, nhém hydrocarbyl khong dwgc thé c6 tir 1 dén 20 nguyén tir cacbon,
nhém alkoxy c6 tir 1 dén 20 nguyén ti cacbon, nguyén tir khéc loai, va td hop ctia ching,
va it nhat mot trong sd cac nhém Ri-Riq khong 1a hydro; va

(B) trong d6 it nhat mt trong s& cdc nhom Ri-Ra duge chon tir nhdm chi bao gdbm nhém
hydrocarbyl dugc thé c¢6 tir 1 dén 20 nguyén tir cacbon, nhém hydrocarbyl khong duoc
thé ¢ tir 1 dén 20 nguyén tir cacbon, nhém alkoxy co tir 1 dén 20 nguyén tu cacbon,
nguyén tir khac loai va td hop ctia chung; hodic

(C) trong d6 céc nhém R lién ké trong cdc nhom R1-R4 c6 thé duoc lién két dé tao ciu
tric gifta cac vong hodc ndi vong.

2. Hdn hop chét xtic tac chinh theo diém 1, trong do it nhat mot trong s cac nhom Rs-
Ri4 duge chon tir nhom chi bao gdm nhom hydrocarbyl duge thé ¢o tir 1 dén 20 nguyén
tir cacbon, nhém hydrocarbyl khong duge thé c6 tir 1 dén 20 nguyén tir cacbon, nhém

alkoxy c6 tir 1 dén 20 nguyén tir cacbon, nguyén tir khac loai, va td hop cuia chung.

-53-



27407

3. Hn hop chét xtc tac chinh theo diém 1 hoic 2, trong d6 R; va Rz 1a giéng nhau hozc
khac nhau va mdi nhém dugc chon tir nhém chi bao gdm nhém C;-Cg alkyl, nhéom Cs-
Cs xycloalkyl, va nhém C3-Cs xycloalkyl duoc thé.

4. Hon hop chét xtc tac chinh theo diém bt ky trong sé cac diém tir 1 dén 3, trong dé
RivaRsla giéng nhau hodc khac nhau va mdi nhom dwoc chon tir nhém chi bao g6m
nhoém metyl, nhém etyl, nhém n-propyl, nhém isopropyl, nhém n-butyl, nhém t-butyl,
nhom isobutyl, nhom butyl béac hai, nhém 2,4,4-trimetylpentan-2-yl, nhém xyclopentyl,
nhém xyclohexyl, va t hop ctia ching.

5. Hon hop chat xuc tac chinh theo diém bét ky trong sb cac diém tir 1 dén 4, trong do
Rz va Ry 1a hydro.

6. Hon hop chat xtc tac chinh theo diém bét ky trong sb cac diém tir 1 dén 4, trong do
Ri 1a nhom metyl va R3 1a nhom t-butyl.

7. Hdn hop chat xuc tac chinh theo diém bt ky trong s6 cac diém tir 1 dén 4, trong do
mdi nhém R; va R; 12 nhém isopropyl.

8. Hon hop chét xtic tac chinh theo diém 1, trong d6 dieste thom 1,2-phenylen dugc thé
dugc chon tir nhém chi bao gdm 3-metyl-5-tert-butyl-1,2-phenylen dibenzoat; 3,5-
diisopropyl-1,2-phenylen dibenzoat; 3,6-dimetyl-1,2-phenylen dibenzoat; 4-t-butyl-1,2-
phenylen dibenzoat; 4-metyl 1,2-phenylen dibenzoat; 1,2-naphtalen dibenzoat; 2,3-
naphtalen dibenzoat; 3-metyl-5-tert-butyl-1,2-phenylen di(4-metylbenzoat); 3-metyl-5-
tert-butyl-1,2-phenylen  di(2,4,6-trimetylbenzoat); 3-metyl-5-tert-butyl-1,2-phenylen
di(4-flobenzoat) va 3-metyl-5-tert-butyl-1,2-phenylen di(4-clobenzoat).

9. Hon hop chat xuc tac chinh theo diém 1, trong d6 céu tric giira cac vong hodc ndi
vong la vong S hodc 6 canh.

10. Quy trinh san xudt polyme trén co s& olefin bao gdm céc bude: cho olefin tiép xuc
v6i hdn hgp xtic tac bao gém dieste thom 1,2-phenylen duoc thé theo diém 1 trong cac

diéu kién trung hop; va tao polyme trén co s& olefin.
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