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(57) Séng ch& dé cap dén cic silyl este va cdc silyl diol este thich hop 1am céc
chat cho dién tir bén trong trong céc tién xic tic dé tao ra polyme. Séng ch& dé
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chat cho dién tlr bén trong 1a silyl este hodc silyl diol este. Cic ché& phidm tién
xtc tdc nay c6 thé dugc st dung cing véi chit déng xtic tac vi tity ¥ 12 chat cho
dién tir bén ngoai va/hoac chat dc ché€ hoat tinh dé tao ra hé xidc tic Ziegler-
Natta. Cic ché€ phdm chat xic tdc nay biéu hién hoat tinh xdc tic cao va tao ra
cic polyme trén co s olefin c6 su phan b trong lugng phan tir rong, hé s6 uén
t6t, va do dang finh cao. Ngoai ra, sing ché ciing dé cap dén quy trinh san xudt

polyme trén co s& olefin bang cach sit dung ché€ phim tién xiic tic niy.
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Linh vie ki thuit dwoc dé cap

Sang ché dé cép t6i cac silyl este va viée két hop chung trong cac ché pham chat
Xuc tac va quy trinh san xuét cac polyme trén co so olefin bang cach st dung ché pham

chét xuc tac nay.
Tinh trang ky thuit cia sang ché

Nhu ciu toan cau ddi véi cac polyme trén co s& olefin lién tuc tdng lén do céac
ting dung vé cic polyme nay tré nén da dang va phirc tap hon. Cac ché phim xuc tac
Ziegler-Natta dé san xudt céc polyme trén co s& olefin da dugc biét dén. Cac ché pham
xuc tac Ziegler-Natta thuong bao gébm mdt tién xuc tac chira halogenua kim loai
chuyén tiép (tirc 14, titan, crom, vanadi), mot chat ddng xuc tac nhu hop chat nhém hitu
co, va tlly y mt chat cho dién tir bén ngoai. Céac polyme trén co s¢ olefin dugc xUc tac
bdi Ziegler-Natta thuong c6 khoang bién thién vé su phan b trong luong phéan tu hep.
V6i viée xudt hién thuong xuyén cic Gng dung méi ddi voi céc polyme trén co sé
olefin, linh vuc k¥ thuit nay ludn c6 nhu ciu vé cac polyme trén co s& olefin co cac
dac tinh thay dbi va dugc cai thién. Mong mudn s& c6 hé xic tac Ziegler-Natta dé san

xudt cac polyme trén co sé olefin cé sy phan bo trong lugng phén tir rong.
Ban chat ky thuit cia sang che

Muec dich cua sdng che la dé xuat cac hop chat silyl este va viéc st dung chung
trong cac ché phdm chét xac tac. Cac ché pham chat xtc tic chua silyl este theo séng
ché c6 hoat tinh cao va tao ra cac polyme trén co so oletin ¢ sy phan bo trong luong

phan tir rong va hé sb ubn tang Ién trong khi van duy tri d6 dang tinh cao.

Theo mot phuong 4n, sang ché dé xuét silyl este. Silyl este nay c6 céu trac (I):

ﬁ R, R, Rg
R7——c——o-—c:m—s=i—c:,,-—-x
R¢y Ry Rg )]

trong d6 m va n la cac s6 nguyén duong tur 1 t6i 5. Mdi ky hiéu m va n dung dé

chi mét hydrocacbyl c6 cung so nguyén tir cacbon. Tir Ry toi Ry 1a gidng nhau hodc
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khac nhau va mdi nhom dugc chon tir hydro, nhém hydrocacbyl da duoc thé c6 tir 1 t6i
20 nguyén tir cacbon, nhém hydrocacbyl chua duge thé c6 tir 1 tdi 20 nguyén tir
cacbon, va td hop cua chung. X la nhém cho dién t&r chira (cdc) nguyén tr O, S, N,

va/hoac P.

Theo mdt phuong 4n, R7 1a nhom chra vong benzen. Nhom chtra vong benzen
nay tiy y c¢6 thé dugc thé bing mot hodc nhidu nhém sau ddy: nhom Ci.y alkyl, nhom
Ci-20 alkoxy, nhém Ci.0 alkoxycacbonyl, nguyén tir halogen, va t6 hop bit ky cua

chung.

Theo mdt phuong an, sang ché dé xudt silyl diol este. Silyl diol este nay c6 ciu

trac dudi day (II):

R¢ Ry Rg I1)

trong do tr R t6i Rs 14 giéng nhau hodc khac nhau va mdi nhém duoc chon tir
nhém bao gém hydro, nhém hydrocacbyl da dugc thé c6 tir 1 t6i 20 nguyén tur cacbon,
nhém hydrocacbyl chua dugc thé ¢o tir 1 t6i 20 nguyén tir cacbon, va td hop cua
chung.
Theo mot phuong 4n, mdt trong hai hodc ca hai R7 va Rg la nhom chira benzen.
Theo mdt phuong 4n, silyl diol este nay c6 céu trac (I1I) dudi day:
o Ry Ry Rs o
@ﬂ_o_i_s'-_i_o_ﬂ@
— F|<4 F|<2 F|<G (11T)

trong d6 tir R3 t6i Re 1a hydro, Ry va R, 14 gidng nhau hodc khac nhau va mbi
nhom dugce chon tr hydro, va nhém Ci. alkyl. Theo mot phuong an tiép theo, mdi
nhém Ry va Ra dugc chon tir hydro, metyl, etyl, n-propyl, i-propyl, n-butyl, i-butyl, t-

butyl, va t6 hop cua ching.

Theo mdt phuong 4n, silyl diol este nay c6 céu truc (III) trong d6 mdi nhom tur
Ry t6i R dugc chon tir hydro, va nhém Ci. alkyl. Theo mot phuong an tiép theo, mdi

nhém tir Ry va Ry duge chon tir hydro, metyl, etyl, n-propyl, i-propyl, n-butyl, i-butyl,
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t-butyl, va t hop ciia chung, va tir R; t6i Re 12 metyl. Theo mot phuong 4n khac, mdi
nhém tir Ry va R; dugc chon tir hydro, metyl, etyl, n-propyl, i-propyl, n-butyl, i-butyl,
t-butyl, va t& hop ciia chiing, Rs va Rs 14 metyl, va Rq va Rg 1a hydro.

Sang ché d& xuét phuong phap san xuét silyl diol este. Theo mot phuong an,
phuong phép san xuit silyl diol este bao gdm budc cho mubi carboxylat phan tng véi
dialkyl silan c6 cdu trac (IV) & dudi:

A4

Ay—Si— Ay

As (V)

trong d6 Ay va A, la gibng nhau hoac khic nhau va mdi nhom 13 nhoém
halohydrocacbyl c6 tir 1 t6i 20 nguyén tir cacbon. Rs va Ra 14 giéng nhau hoic khac
nhau va mdi nhém duge chon tir hydro va nhém hydrocacbyl ¢6 tir 1 t6i 20 nguyén tu

cacbon.

Phuong phép nay con bao gdm budc tao ra silyl diol este. Theo mot phuong 4n,

phuong phap nay bao gdm budrc tao ra silyl diol este ¢6 cAu tric (III) & duoi.

Cac nhom thé tir Ry t6i Re c6 thé 14 nhém thé bt ky nhu dd md ta cho ciu tric

(II1) & trén.

Theo mot phuong 4n, quy trinh san xudt ché phim tién xiic tic duogc d& xuit,
Quy trinh nay bao gém budc cho silyl este, tién chét cua tién xdc tdc, va tic nhan
halogen héa phan tng. Phan tng ndy xay ra trong mot hdn hop phan tung. Quy trinh
ndy con bao gdm budc tao ra ché phdm tién xuc tac. Ché phim tién xtc tac chira td hop
clia gbc magie, gdc titan, va chét cho dién t&r bén trong. Chat cho dién tir bén trong ¢o

chura silyl este.

Theo mdt phuong &n, mot quy trinh khac dé san xuét ché phdm tién xtc tac
dugc dé xudt. Quy trinh nay bao gdm budc cho 2,2-dimetyl-1,3-propylen glycol

dibenzoat, ti€n chat magie chira benzoat, va tic nhan halogen héa phan Gmg. Phan tng
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ndy xdy ra trong mdt hdn hop phan tng. Quy trinh nay bao gdm budc tao ra ché phdm
tién xuc tac chtra td hop ciia gdc magie, gdc titan va chit cho dién tir bén trong. Chét
cho dién t& bén trong cd chua etyl benzoat va 2,2-dimetyl-1,3-propylen glycol

dibenzoat.

Theo mot phuwong an, ché pham tién xuc tic dugc dé xuat. Ché pham tién xuic
tac chira t6 hop clia gdc magie, goc titan, va chat cho dién tir bén trong. Chat cho dién

t&r bén trong c6 chira silyl este. Silyl este nay c¢6 thé ¢6 cau truc (I), (II), hogc (I11).

Theo mot phuong 4n, ché pham chét xtc tac duoc dé xuit. Ché pham chét xuc
tac chira mot silyl este. Ché phdm chét xtic tac ciing chira mot chét ddng xuc tac. Ché
phdm chét xtc tac thy y ¢ thé chira mot chat cho dién tir bén ngoai va/hodc chét e

ché hoat tinh.

Theo mot phuong an, quy trinh sdn xuat polyme trén co s¢ olefin dugc dé xuat.
Quy trinh nay bao gom budc cho ti€p xuic, dudi cac di€u kién polyme hoa, it nhat mot
olefin v¢i ché pham chat xdc tac. Ché pham chat xuc tac co chia silyl este. Quy trinh
nay cting bao gdm budc tao ra polyme trén co sé olefin.

Mot wu diém cia sang ché la d€ xuat ché pham tién xic tdc dugce cai tién.

Mot wu diém cia sang ché la dé xuat ché pham chat xic tac dugce cai tién.

Mot vu diém cua sang ché 1a dé xuat silyl este thich hop dé str dung lam chét
cho dién tir bén trong.

Mot vu diém cua sdng ché la dé xuat silyl diol este, thich hop dé st dung lam
chét cho dién tir bén trong.

Mot uu diém cua sang ché Ia dé xuat ché pham tién xuc tac cé chia silyl este
va/hodc silyl diol este tao ra cac polyme trén co s& olefin ¢d cdc dic tinh dugc cai
thién.

Mot uu diém cua sang cheé 1a dé xuat ché pham chat xtc tac ¢o silyl este va/hoic
silyl diol este tao ra polyme trén co so olefin c6 sy phan bo trong lugng phén tir rong,
va/hodc hé s6 uon dugc cai thién, va/hodc do dang tinh cao.

M6 ta chi tiet sang ché

Theo mdt phuong an, sang ché d& cap dén hop chét silyl este co cAu tric G0N,
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dudi.

Ry Ry Rs

@)
[

R,—C——0—C,,—Si—C,—X

R, R, Rg 0

Céc chit cai “m” va “n” 1a mot s nguyén tir 1 téi 5, m va n 1a giéng nhau hoic
khac nhau, mdi m va n ding dé chi s nguyén tir cacbon trong mach cacbon tuong tmg.
Can hiéu ring mdi cacbon thém vao trong mach cacbon Cy, va/hodc mach cacbon C; co
thé chira mot hodc nhiéu nhom thé R'. (Cac) nhom thé R' ¢6 thé 1a hydro hodc nhom

hydrocacbyl da duoc thé/chua dugc thé co tir 1 toi 20 nguyén tix cacbon.

Céc nhom thé Ry, Ry, Rs, Ra, Rs, Rg va Ry ¢6 thé gidng nhau hodc khac nhau. R,
dén R7 duoc chon tir hydro, nhém hydrocacbyl da duoc thé c6 tir 1 t6i 20 nguyén tir
cacbon, nhém hydrocacbyl chua dugc thé co tir 1 téi 20 nguyén tir cacbon, va td hop
cia ching. Nhu da su dung trong ban mo ta, thudt ngit "hydrocacbyl" va
“hydrocacbon” diing dé chi cac nhém thé chi chira cac nguyén tir hydro va cacbon, bao
gbém céc loai mach nhanh hoic mach thing, no hodc khong no, vong, da vong hoic
khong vong, va t& hop ctia chung. Cac vi du khong gi6i han vé cac nhom hydrocacbyl
bao gébm cac nhom alkyl-, xycloalkyl-, alkenyl-, alkadienyl-, xycloalkenyl-,

xycloalkadienyl-, aryl-, aralkyl, alkylaryl, va alkynyl-.

Nhu da st dung trong ban md ta, cac thuit ngit “hydrocacbyl di dugc thé” va
“hydrocacbon da dugc thé” dung dé chi nhom hydrocacbyl duoc thé bang mot hoic
nhiéu nhém thé khong phai hydrocacbyl. Mot vi du khong gi6i han vé nhom nhom thé
khong phai hydrocacbyl 1a mot nguyén tir khac loai. Nhu da st dung trong ban mo ta,
thuét ngit "nguyén tir khac loai” dung dé chi mot nguyén tir khong phai cacbon hoic
hydro. Nguyén tir khac loai nay c6 thé la nguyén tir khong phai cacbon thudc cac
Nhém IV, V, VI, va VII ciia Bang tuan hoan. Cac vi du khéng gigi han vé cac nguyén
tir khac loai bao g@)ln: F, Cl, Br, N, O, P, B, S, va Si. Nhu da st dung trong ban mo ta,
thuat ngtt “halohydrocacbyl” dung dé chi hydrocacbyl dugc thé bang mét hodc nhiéu

nguyén tir halogen.

Ky hiéu "X" trong cAu tric (I) dai dién cho nhém cho dién tir. Thudt ngir “nhom

cho dién t”” dung dé chi nhém chirc ma né cé kha nang trao mot hodc nhiéu cép dién
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tir cho (cac) nguyén tir kim loai. Cac vi du khong giéi han vé cac nhom cho dién tir
thich hop bao gém -C(=0)OR, -O(0=)CR, -(0O=)CNHR, -(0=)CNRR’, -NH(O=)CR, -
NR’(O=)CR, -C(=O)R, -OR, -NHR, -NR’R, -SR, -OP(OR’)(OR), -S(=O)R, -S(=0)2R,
-0S8(=0)2(OR), va t6 hop ctia ching. R va R' cia nhém cho dién tir X ¢6 thé 12 nhom

hydrocacbyl di duoc thé hodc chua dugc thé 6 tir 1 t6i 20 nguyén tir cacbon.

Cau tric cho moi trong s6 cdc nhédm cho dién tr néu trén dugc dua ra trong

Béang 1 & dudi.

Bang 1
Codng thirc CAu tric
-C(=0)OR ﬁ
——C—OR
-O(0O=)CR ﬁ
——0—C—R
-(O=)CNHR ﬁ
—c—RN—~
-O(0O=)CNRR' 2 R
|/
——C—N
.
-NH(O=)CR o
.
N C R
-NR'(O=)CR ﬁ
——NR—C—R
-C(=O)R ﬁ
——C—R
-OR 0O—R
-NHR —N——=
-NR'R R
/
—N
\
R
-SR ——s—R
-OP(R")(OR) /oa'
——O0—F
\
OR
-S(=0O)R ﬁ
——S—R
-S(=0)R ﬁ
—S—R
I
[¢]
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Cong thuc Céu tric
-OS(=0)2(OR) i

——O0——§—O0R

o

Theo mdt phuong 4n, silyl este chita nhom R7 1a mot nhém chira vong benzen.
Nhu da st dung trong ban mo ta, thuat ngit "nhém chita vong benzen” 1a hop chét c6
chira mot hodc nhiéu vong benzen. Cac vi du khong gi6i han vé cac nhom chia vong
benzen thich hop bao gdm cic nhém benzen don nhu cic nhém phenyl, va cac nhém
benzen da hop va/hodc da ngung tu nhu cdc nhém naphtyl. Nhom chira vong benzen
ndy c6 tly y cé thé duoc thé bing mot hodic nhidu nhom sau day: (cac) nhom Cj.p
alkyl, (cdc) nhom Ciao alkoxy, (cac) nhom Cio alkoxycacbonyl, (cac) nguyén tir

halogen, va t& hop bét ky cia chung.

Theo mot phuong én, silyl este chira nhém Ry 1a nhém phenyl. Ry va R; 1a gidng
nhau ho#c khac nhau, mdi R; va Ry duoc chon tur hydro, nhéom C. alkyl, va td hop cua
chiing. Cac vi du khong gidi han vé cac nhém C)-Cs alkyl bao gdm cac nhom metyl,

etyl, n-propyl, isopropyl, i-butyl, n-butyl, t-butyl, n-pentyl, va n-hexyl.

Theo mot phuong an, silyl este chira nhdm Ry 1a nhém phenyl, tir R3 t6i Re 1a
hydro, va R; va Ry la giéng nhau hoic khac nhau va mdi nhém duogc chon tur hydro,

nhém C.¢alkyl, va td hop ctia chung.

Theo mot phuong 4n, sang ché dé xudt silyl diol este. Silyl diol este nay c6 ciu

trac (II):

Ry R, Re (H)

trong d6 tir Ry t6i Rg 14 gidng nhau hodc khac nhau. Mdi nhém tir R, ti Ry
dugc chon tir hydro, nhom hydrocacbyl da dugc thé co tir 1 t6i 20 nguyén tir cacoon,
nhém hydrocacbyl chua duoc thé c¢6 tir 1 toi 20 nguyén tir cacbon, va t6 hop cua

chiing.

Theo mdt phuong 4n, R7 va Rg ¢ thé gidng nhau hodc khac nhau. Mdi nhém R
va Rg dugc chon tir nhom chira vong benzen. Nhém chtra vong benzen nay tuy y duoc

thé biang mot hodc nhidu nhém sau day: (cac) nhom Ci.p alkyl, (cidc) nhém Ci.z0
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alkoxy, (cac) nhom Ci.0 alkoxycacbonyl, (cac) nguyén tir halogen, va t hop bat ky

cua chung.

Theo mét phuong 4n, Ry va Ry ¢6 thé gibng nhau hodc khac nhau. Mdi nhém R

va R, duoc chon tir hydro, nhom Ci.s alkyl, va td hop cta chung.

Theo médt phuong 4n, mdi nhém R; va Rs 1a mot nhém phenyl. Ry dén Re 1a
giéng nhau hodc khac nhau va mdi nhém duoc chon tir hydro, nhém Ci alkyl, va td

hop cta chung.

Theo mét phuong 4n, silyl diol este nay co6 cdu trac (I11) dudi day:

« Ry R (111

trong do6 tir Ry t6i Re 1a giong nhau hodc khac nhau va mdi nhom duoc chon tiur

hydro, nhém Ci.¢alkyl, va td hop ctia chung.

Theo mdt phuong an, silyl diol este co cdu tric (III) ¢6 cdu tao gdm R va Ry
gidng nhau hodc khac nhau va m&i nhém duoc chon tir hydro, hodc nhém Ci-salkyl.

MObi nhém tir Rs t6i Re 12 hydro.

Theo mdt phuong an, silyl diol este c6 cau tric (III) ¢6 cdu tao gdm Ry va Ry
giéng nhau hodc khac nhau. Mdi nhém R va Ry dugc chon tir hydro, metyl, etyl, n-
propyl, i-propyl, n-butyl, i-butyl, t-butyl, va t& hop ctia chung. Mdi nhom tir R t&i R
la hydro.

Theo mot phuong én, silyl diol este co clu tric (I11) ¢6 cdu tao g@)m R va Ra
giéng nhau hodc khac nhau. Mdi nhém R va Ry duge chon tir hydro, metyl, etyl, n-
propyl, i-propyl, n-butyl, i-butyl, t-butyl, va td hop cta ching. Mdi nhém tir R; t6i Re

12 metyl.

Theo mot phuong an, silyl diol este ¢ cdu trac (III) ¢6 cdu tao gdm R va R,
giél}g nhau hoic khac nhau. Mdi nhém R, va Ry dugc chon tir hydro, metyl, etyl, n-
propyl, i-propyl, n-butyl, i-butyl, t-butyl, va t& hop cua chung. M&i nhém Rs va Rs 1a
metyl. Mdi nhém R4 va Re 12 hydro.

Céc vi du khéng gi¢i han vé silyl diol este dugc néu trong Bang 2 dudi day.
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Bang 2

Tén goi Chu tric
Bis(benzoyloxy)dimetylsilan

Bis(benzoyloxy)dietylsilan

O O
Bis(benzoyloxy)etylmetylsilan @\r FSi;\
o} O\”/[ \;
0 O

Bis(benzoyloxy)isobutylmetylsilan @}rF ]
. o O

Theo modt phuong an, phuwong phép san xuit silyl diol este dugc dé& xuit.
Phuong phép nay bao gdm budc cho mudi carboxylat phan ting véi dialkyl silan c6 cdu
tric (IV) dudi day.

Aq

Ay——Si—A,

As (V)

trong d6 A va A, la giéng nhau hodc khac nhau va mdi nhom nay la nhém
halohydrocacbyl c6 tr 1 t6i 20 nguyén tir cacbon. A3 va A4 1a gidng nhau hodc khac
nhau va mdi nhém duge chon tir hydro va nhém hydrocacbyl ¢6 tir 1 t&i 20 nguyén tir
cacbon.

Phéan tng gitta mudi carboxylat va dialkyl silan co cdu trac (IV) tao ra silyl diol
este. Mudi carboxylat ¢ thé 13 natri carboxylat hodc kali carboxylat. Theo mot phuong

an, mudi carboxylat la kali benzoat.

Theo mot phuong an, phuong phap nay bao gdm budc tao ra silyl diol este c6

cdu trac (111) & dudi:

0 Ry Ry Rg 0
@_H ] ||_©
C—O—CI———S'I—Cll—O——C
Rs Ry Rg (I1T)

trong d6 tir Rs t6i Re 1a hydro, Ry va R 1a gidng nhau hodc khac nhau va mdi
nhom dugc chon tir hydro, metyl, etyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, va td

hop ctia chiing. Céc vi du khdng giéi han vé céc silyl diol este duge tao ra béi phuong
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phap theo sang ché duoc néu trong Bang 2.

Mot uu diém ctia cac hop chiét silyl este va silyl diol este néu trén do 1a chung
¢6 thé duogc két hop vao trong cac ché pham tién xtc tac va/hodc cac ché pham chat

xuc tac dé tao ra cac polyme trén co s& olefin c6 cac dac tinh dugc cai thién.
Silyl este c6 thé bao gdm hai hodc nhiéu phuong 4n da boe 16 & day.

Theo mdt phuong 4n, quy trinh san xuit ché pham tién xuc tac duge dé xudt.
Quy trinh nay bao gdm budc cho silyl este, tién chit cua tién xtc tac va tac nhan
halogen héa phan tng. Phan tmg nay c6 thé xay ra trong hdn hop phan ung. Quy trinh
ndy bao gdm budc tao ra ché pham tién xtc tac. Ché phim tién xuc tic bao gdm gbc
magie, gc titan, va chat cho dién tr bén trong. Chét cho dién tir bén trong co chira

silyl este.

Tién chit cua tién xtic tac c6 thé bao gém (i) magie; (ii) hop chét kim loai
chuyén tiép ctia mot nguyén té thude cac nhém tir IV toi VIII trong Bang tuan hoan;
(iii) halogenua, oxyhalogenua, va/hodc alkoxit ctia (i) va/hodc (ii); va (iv) cac to hop
ctia (i), (ii), va (iii). Cac vi du khong gidi han vé cac tién chét cia tién xuc tac thich
hop bao gdm cac halogenua, cac oxyhalogenua, va céac alkoxit cia magie, mangan,

titan, vanadi, crom, molypden, zirconi , hafini, va td hgp cta chung.

Céc phuong phép khac nhau dé san xuét cac tién chit cia tién xuc tac da duoc
biét dén trong linh vuc k¥ thuét. Cac phuong phap nay da dugc mo ta trong cac patent
M§ 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 & mdt noi khac. Theo mot phuong 4n, viée diéu ché tién chét
clia tién xuc tac bao gdm halogen héa cac hdn hop magie va titan alkoxit, va c¢6 thé bao
gém vi€c s dung mot hodc nhiéu hop chét, duogc goi 1a “céc tidc nhan xén”, 1a chét
gitp tao ra cac thanh phan dac thu, trong luong phan tir thap, co hinh théi hoc mong
mudn. Cac vi du khéng gi¢i han vé cac tac nhan xén thich hop bao gdm cac
trialkylborat, dac biét la trietylborat, cac hop chét phenolic, dadc biét la crezol, va cac

silan.
Theo mot phuong an, tién chét cta tién xuc tac la hop chét gbc magie (MagMo),
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hop chat magie titan tron 1an (MagTi), hodc hop chit magie clorua chira benzoat
(BenMag). Theo mot phuwong 4n, tién chét cua tién xic tac la tién cht ("MagMo")
chira gbc magie. Tién chit MagMo chira magie lam mot thanh phan kim loai duy nhét.
"Tién chit MagMo" ¢6 chira gbc magie. Cac vi du khong gi6i han vé gbc magie thich
hop bao gdm magie clorua khan va/hodc san phdm cong rugu cua nd, magie alkoxit
hodc aryloxit, magie alkoxy halogenua tron 1an, va/hoic magie dialkoxit hodc aryloxit
da carboxyl hoa. Theo mot phuong an, tién chit MagMo 1a magie di(C).4)alkoxit. Theo

mdt phuong an tiép theo, tién chit MagMo l1a dietoxymagie.

Theo mot phuong an, tién chit cua tién xtc tac la hop chét magie/titan tron 1an
(“MagTi”). "Tién chit MagTi” c6 cong thic MgdTi(OR®)X, trong d6 R° la gbe
hydrocacbon béo hodc thom c¢o tir 1 t61 14 nguyén tir cacbon hoac COR’ trong do R’ la
gbc hydrocacbon béo hodc thom c6 tir 1 t&i 14 nguyén tir cacbon; mdi nhom OR® gidng
nhau hodc khac nhau; X doc 1ap la clo, brom hoac iot, tdt hon néu 1a clo; d nim trong
khoang tr 0,5 t61 56, hodc tur 2 t6i 4; f nam trong khodng tr 2 t&i1 116 hoac tur 5 téi 15;
va g nam trong khoang tir 0,5 tGi 116, hodc tir 1 t&i 3. Cac tién chit duoc didu ché bang
cach két tiia c6 kiém soat théng qua viéc loai bo ruou ra khoi hdn hop phan ung duogc
sir dung trong diéu ché chung. Theo mdt phuong 4n, moi truong phan tng gdm mot
hén hop clia hgp chat long thom, dic biét 1a hop chit thom da duge clo héa, dic biét
nhét 1a clobenzen, cung voi alkanol, ddc biét 1a etanol. Céc tac nhan halogen hoéa thich
hop bao g6111 titan tetrabromua, titan tetraclorua hodc titan triclorua, dic biét 1a titan
tetraclorua. Viéc loai bd alkanol ra khoi dung dich dugc s dung trong qué trinh
halogen ho4, dan dén viéc két tia cia tién chét rdn, ¢6 hinh thai hoc va dién tich bé mat

ddc biét mong mudn. Ngoai ra, cdc tién chat thu dugc dic biét dong déu vé ¢d hat.

Theo mdt phuong an, tién chit cta tién xtc tac chét magie clorua chira benzoat
(“BenMag”). Nhu dd sir dung trong ban md ta, "magie clorua chtta benzoat”
(“BenMag™) c6 thé 1a mot chit tién xuc tac (ttc 13, tién chét cia tién xtc tac da duoc
halogen hoa) chira chat cho dién tir bén trong benzoat. Chat BenMag ciing c6 thé chua
gde titan, nhu titan halogenua. Chat cho dién ti bén trong benzoat khong bén va bi
thay thé bang cac chét cho dién ti khac trong qud trinh tong hop tién xtc tac. Céc vi du
khong gidi han vé cac nhom benzoat thich hop bao gdm etyl benzoat, metyl benzoat,

etyl p-metoxybenzoat, metyl p-etoxybenzoat, etyl p-etoxybenzoat, etyl p-clobenzoat.
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Theo mot phuong an, nhom benzoat la etyl benzoat. Médc du khong mudn bi han ché
bai ly thuyét cu thé bét ky, song didu dang ngac nhién va bat ngd da phat rién ra [a tién
chat ctia tién xtc tic BenMag trc ché hodc néu khéng thi ngin ngira khong cho silyl
este clia (cac) ché pham tién xuc tac bi phén huy trong qué trinh diéu ché ché pham
tién xtic tac ran. Cac vi du khong gidi han vé cac tién chit cla tién xuc téc BenMag
thich hop bao gdm cac chét xuc tac co cac tén thuong mai 1a SHAC™ 103 va SHAC™

310 c6 ban tir hang The Dow Chemical Company, Midland, Michigan.

Ché pham chat xuc téc theo sang ché ciing chira chat cho dién tir bén trong. Nhu
da st dung trong ban md ta, "chit cho dién tir bén trong" la hop chét dugc thém vao
trong qua trinh diéu ché ché phém tién xuc tac, 1a chit trao mot cdp dién tor cho mot
hodc nhiéu kim loai ¢6 trong ché phém tién xuc tac thu duge. Mic du khong bi han ché
boi bét ky ly thuyét nao, song didu tin chéc 12 chét cho dién tir bén trong gitp cho viée
diéu tiét su tao thanh cta cac vi tri hoat tinh nho d6 tang cuong tinh chon loc 14p thé
ctia chét xuc tac. Chat cho dién tir bén trong 1a mdt hay nhiéu hop chét bét ky trong sd

cac silyl este va/hoidc céc silyl diol este co cac cau truc tir (I) to1 (IIT) nhu da néu & trén.

Theo mot phuong 4n, ty 1é mol gitta magie va chét cho dién tir bén trong nim
trong khoang tlr 100:1 t&i 1:1, hodc nam trong khoang tir 30:1 t&i 2:1, hodc nim trong

khoang tir 15:1 t6i 3:1.

Theo modt phuong 4n, tién chit cia tién xuc tac dugc chuyén hoa thanh tién xuc
tac rdn bang cach halogen hoa. Qua trinh halogen ho4 bao gdm buégc cho tién chét cia
tién xuc téc tiép xtc véi tac nhan halogen héa duéi su c6 mit cua chit cho dién tir bén
trong. Cac thanh phén nay tao ra mot hdn hop phan ng. Qua trinh halogen hoa chuyén
hoa gbe magie c6 trong tién chit cua tién xdc tac thanh chét mang magie halogenua ma
gdc titan (nhu titan halogenua) bi két tia trén d6. Mic du khong mudn bi han ché boi
bat ky ly thuyét cu thé nao, sang ché tin ring trong qua trinh halogen héa, chat cho dién
tir bén trong (1) diéu chinh vi tri cla titan trén chét mang trén co s& magie, (2) tao diéu
kién thudn lgi cho viéc chuyén héa cta cac gbc magie va titan thanh cac halogenua
twong ung va (3) diéu chinh kich ¢& mam tinh thé cta chét mang magie halogenua
trong qué trinh chuyén hoa. Do vdy, viéc dung chat cho dién tir bén trong thu dugc ché

pham tién xtc tic ¢6 tinh chon loc 1ap thé.
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Theo mot phuong an, tic nhin halogen hoa la titan halogenua c6 cong thic
Ti(OR®)Xn trong d6 R® va X nhu dugc xéc dinh la ¢ trén, f la mot s6 nguyén tu 0 toi 3;
h 1a mot s& nguyén tir 1 téi 4; va £+ h bang 4. Theo mot phuong 4n, tac nhan halogen
hoa 1a TiCls. Theo mdt phuong an tiép theo, qua trinh halogen hod duoc tién hanh
trong hdn hop phan tmg c¢6 chira mdt chit 16ng thom da duoc clo héa hodc chua duoc
clo hoa, nhu diclobenzen, o-clotoluen, clobenzen, benzen, toluen, hodc xylen. Theo
mdt phuong 4n khéc nita, qua trinh halogen hoa duoc tién hanh bang céch st dung hn
hop ctia tic nhan halogen hoa va hop chat 16ng thom dugc clo héa chira tir 40 t6i 60 %

thé tich ctia tac nhan halogen hoéa, nhu TiCla.

Theo mot phuong én, hdn hop phan (mg nay duoc dun nong trong qué trinh
halogen hod. Tién chét cia tién xdc tic va tac nhan halogen héa duoc cho tiép xiic vao
lic ddu & nhiét d6 ndm trong khoang tir 0°C t&i 60°C, hodc nam trong khodng tir 20°C
toi 30°C, va viéc dun néng duoc bt dau véi van tée tir 0,1 toi 10,0°C/phit, hodc véi
van tde tir 1,0 toi 5,0°C/phut. Chét cho dién tr bén trong c6 thé dugc thém vao sau, sau
giai doan tiép xuc ban dau gifia tdc nhén halogen hoa va tién chét cua tién xic tac.
Nhiét d6 dé halogen héa la tir 60°C t&i 150°C (hodc gia tri bit ky hodc khoang phu nim
gitta chuing), hodc tir 90°C téi 120°C. Qua trinh halogen hoa ¢6 thé duoc tiép tuc khi
gan nhu khéng c6 mit cua chét cho dién tir bén trong trong khodng thoi gian tur 5 téi

60 phut, hodc tir 10 t6i SO phut.

Céch thirc ma trong d6 tién chit cta tién xuc tac, tac nhan halogen hoa va chat
cho dién tir bén trong duge cho tiép xuc ¢ thé khac nhau. Theo mot phuong 4n, tién
chit cua tién xtc tic dugc cho tiép xtic dau tién v6i hdn hop gdm téc nhan halogen hoa
va hop chit thom da duoc clo hoa. Hon hop thu duogc duogc khuéy déu va duoc dun
néng néu mudn. Tiép theo, chat cho dién tt bén trong dugc thém vao cung hon hop
phén ung ma khong cén phén tach hodc thu hdi tién chit. Quy trinh néu trén c¢6 thé
duoc tién hanh trong mét thiét bi phan tng don cling v6i viée bd sung thém céc thanh
phan khac duoc kiém soat bang viéc diéu khién quy trinh tu dong hoa.

Céc thoi gian tiép xuc giira tién chit cla tidn xtc tac véi chat cho dién tir bén
trong it nhét 1a 10 phut, hodc it nhét 1a 15 phut, hodc it nhét 1a 20 phut, hodc it nhét [a 1
gid & nhiét do tir it nhit 1a 25°C, hodc it nhét 1a 50°C, hodc it nhét 1a 60°C 1én t&i nhiét
do 150°C, hodc 1én t6i 120°C, hodc 1én tdi 115°C, hodc 1én tGi 110°C.
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Qua trinh halogen héa co thé duogc lap lai mot, hai, ba, hodc nhiéu 1an néu
mudn. Theo mot phuong an, chét rin thu duoc duge thu hdi tir hdn hop phéan tng nay
va duoc cho tiép xtic médt hodc nhiéu lan khi khong ¢6 mat (hodc khi ¢6 mit) cac thanh
phé‘m cho dién tu bén trong giéng nhau (hogc khac nhau) véi mét hdn hop ciia tac nhan
halogen héa trong hop chat thom da duogc clo hoa trong it nhat khoang 10 phut, hodc it
nhét 14 khoang 15 phut, hogc it nhat la khoang 20 phut, va 1én t6i khoang 1 gid, hogc
lén t6i khoang 45 phut, hodc 1én toi khoang 30 phut, & nhiét do tir it nhat la khoang
25°C, hoic it nhét la khoang 50°C, hodc it nhit 1a khoang 60°C, t6i nhiét do 1én t6i
khoang 150°C, hodc lén tdi khoang 120°C, hoac 1én tdi khoang 115°C.

Sau qua trinh halogen héa néu trén, ché phim tién xtc tac rén thu duoc dugc
tch ra khoi mdi truong phan Gng st dung trong quy trinh cudi, vi du biang céach loc, dé
tao ra banh loc udt. Sau do, banh loc udt nay co thé duoc xdi hodc duoc ria b?mg chét
pha lodng I6ng dé loai bo TiCls chua phan tmg va c6 thé duoc lam kho dé loai bo chét
16ng ton du, néu mudn. Thong thuong 14, ché pham tién xic tac rén thu dugce duoc ria
mdt hodc nhiéu 1an véi “nude ria” 1a hydrocacbon 16ng ching han nhu hydrocacbon
béo nhu isopentan, isooctan, isohexan, hexan, pentan, hodc octan. Sau do, ché phém
tién xuc tac ran co thé duoc tach va duoc lam kho hodc duoc tao huyén phu trong
hydrocacbon, dic biét la trong hydrocacbon twong ddi ning nhu dau khoang dé cét giir

hodc str dung tiép.

Theo mot phuong 4n, ché pham tién xuc tac rin thu duoc c6 ham luong titan
nim trong khoang tir 0,1 phén tram khéi luong t6i 6,0 phan traim khéi luong, trén tong
khdi lugng cac chét rén, hoic ndm trong khoang tir 1,0 phan tram khéi lugng téi 4,5
phan tram khéi luong, hodc nim trong khoang tur 1,5 phan tram khéi lugng téi 3,5
phan trim khi luong. Theo mot phuong 4n, chét cho dién t&r bén trong c6 trong ché
phdm tién xic tac véi ty 1& mol gitta chat cho dién tir bén trong va magie nam trong
khoang tir 0,005:1 t&i 1:1, hodc nam trong khoang tir 0,01:1 t&i 0,4:1. Phan tram khéi

luong dugc tinh trén tong khoi lugng cua ché pham tién xuc tac.

Theo mdt phuong an, ché phdm tién xtc tac tiép tuc duoc xur Iy bang mot hodc
nhidu quy trinh dudi ddy truée hodc sau khi tach ché pham tién xuc tic rin. Ché phim
tién xuc tac rin c6 thé duge cho tiép xuc (duge halogen hod) véi mot lugng khac cta
hop chét titan halogenua, néu mudn; n6 co thé duoc trao doi dudi cac diéu kién hoan vi
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v6i mot axit clorua, nhu phtaloyl diclorua hodc benzoyl clorua; va no ¢o thé duge x6i
hodc rua, duge xu ly nhiét; hodc dugc hoa gia. Cac quy trinh bd sung néu trén cd thé
duoc két hop theo trinh tu bt ky hodc duoc sir dung mdt cach riéng r&, hoic khong
phai 1a tét ca.

Mic di khong bi gidi han boi bt ky 1y thuyét cu thé nao, song diéu tin chéc l1a
(1) qué trinh halogen hoa tiép biang cach cho ché phdm tién xuc tdc da tao thanh trude
do tiép xic véi hop chit titan halogenua, dic biét 1a dung dich cua né trong chét pha
lodng halohydrocacbon, va/hodc (2) rira tiép ché phdm tién xtc tac da tao thanh trude
do bang halohydrocacbon hodc hydrocacbon ¢ nhiét do cao (ndm trong khoang tor 100
t6i 150°C), dén dén su cai bién mong mudn cia ché phim tién xuc tac, ¢6 thé 1a nho
viéc loai bd cac hop chét kim loai khong hoat dong nhét dinh 12 nhiing kim loai tan
trong chat pha loang néu trén. Do do6, theo mot phuong an, tién xuc tac duoc cho tiép
xuc v6i tdc nhan halogen héa, nhu hén hop cla titan halogenua va chat pha lodng
halohydrocacbon, nhu TiCls va clobenzen, mét hodc nhiéu lin trude khi phan tach
hodc thu hdi. Theo mdt phuong 4n khéc, tién xuc tac duge rira & nhiét d6 nam trong
khoang tir 100 toi 150°C béng clobenzen hodc o-clotoluen mét hodc nhiéu lan trude

khi phén tach hodc thu hoi.

Theo mdt phwong 4n, mot quy trinh san xudt ché phidm tién xuc tac khic duoc
dé xuét. Quy trinh nay bao gdm budc cho 2,2-dimentyl-1,3-propylen glycol dibenzoat,
tién chét cla tién xuc tic magie clorua chita benzoat (BenMag), va tac nhan halogen
héa phan ing. Phan ting c6 thé xay ra trong hdn hop phan ing. Quy trinh nay bao gém
budce tao ra ché phém tién xuc tac. Viéc tao ra ctia ché phém tién xtc tac duoc thuc
hién bang cach halogen hoa nhu da md ta trude d6. Ché phim tién xuc tac chira td hop
ctia gbc magie, gdc titan, va chit cho dién tir bén trong. Chét cho dién ti bén trong co

chtra etyl benzoat va 2,2 dimetyl-1,3-propylen glycol dibenzoat.

Quy trinh khac dé san xuat ché pham tién xuc tac c6 thé bao gom hai hodc nhiéu
phuong an da bde 16 ¢ day.

Theo mot phuong an, ché pham tién xutc tac dugc dé xuat chia to hop cua goc
magie, goc titan, va chat cho dién tir bén trong. Chat cho dién tir bén trong c6 chira

silyl este. Ché phdm tién xuc téc dugc san xuét bang phuong phép halogen hoa da néu
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gitp chuyén hoa tién chit ciia tién xuc tac va chét cho dién tir bén trong thanh t6 hop
ctia gbc magie, gdc titan ma chit cho dién tir bén trong dugc dua vao nd. Chit cho dién
tir bén trong c6 thé 14 silyl este bit ky da mé ta & day. Tién chét cla tién xutc tdc ma tur
d6 ché pham tién xuc tac duoc tao ra c6 thé 1a tién chit chua gbc magie, tién chét

magie/titan hdn hop, hodc tién chit magie clorua chtra benzoat.

Theo mdt phuong an, gdc magie 12 magie halogenua. Theo mot phuong an

khac, magie halogenua la magie clorua, hodc san pham cong ruou magie clorua.

Theo mot phuong 4n, gdc titan 1a titan clorua. Theo mot phuong 4n khac, titan

halogenua la titan tetraclorua.

Theo mdt phuong an, ché pham tién xdc tac la t6 hop ctia magie clorua, titan
clorua va chét cho dién tir bén trong. Theo mot phuong an khéc, ché pham tién xtc tac
gdém chit mang magie clorua ma titan clorua dugc lang dong trén no6 va chat cho dién

tu bén trong dugc dua vao no.

Theo mot phuong an, ché pham tién xuc tic chira silyl este v6i lugng nim trong
khoang tir 0,1% khéi luong t6i 20% khéi luong. Phén tram khéi luong tinh trén tong

khoi lugng ctia ché pham tién xdc téc.

Theo mot phuong an, chét cho dién tir bén trong ctia ché phdm tién xuc tac 1a
silyl este ¢6 cdu trac (1):

0 R; R, Rs

R,—C——0—C,—Si—C,—X

Re Ry Rg (D)

trong d6 m va n la gidng nhau hodc khac nhau, m va n la mét sé nguyén tur 1 tgi
5 ding dé chi hydrocacbyl c6 ciing sé nguyén t cacbon. R; t6i R7 14 gidng nhau hoac
khéc nhau va mdi nhém dwgc chon tir hydro, nhém hydrocacbyl da dugc thé c6 tir 1 toi
20 nguyén tir cacbon, nhém hydrocacbyl chua dugc thé co tur 1 téi 20 nguyén tu
cacbon, va td hgp cla ching. X 1a nhém cho dién t&r nhu da néu trén c6 chu tric (D).
Chit cho dién tir bén trong c6 thé gdm mot hodc nhiéu phuong an vé cdu truc (I) nhu

da néu trén.

Theo mdt phuong 4n, R7 duge chon tir nhdém chra vong benzen. Nhom chira
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vong benzen nay duoc thé tily y bang mot hodc nhiéu nhém sau day: (cac) nhom Ci-o
alkyl, (cac) nhom Ci.a0 alkoxy, (cdc) nhém Ciao alkoxycacbonyl, (cdc) nguyén tr

halogen, va t& hop bét ky ciia ching.

Theo mot phuong an, ché pham chat xuc tac ¢6 chira chat cho dién tir bén trong

c6 céu trac (I1) & dudi:

Rs&, R, Rs (1D

trong d6 tir Ry t6i Rg 1a gidng nhau hodc khac nhau. Mdi nhém tr R t6i Ry
duoc chon tir cac nhom thé da néu cho cu tric (II) & trén. Theo mdt phuong 4n, Ry va
Rs l1a giéng nhau hodc khic nhau. M&i nhom Rs va Rg dugc chon tir nhom chira vong
benzen la nhém dugc thé tity y bang mot hodc nhidu nhém sau day: nhom Ciap alkyl,
nhém Ci0 alkoxy, nhém Ci-2 alkoxycacbonyl, nguyén tir halogen, va to hop bét ky
ctia ching. Chat cho dién tir bén trong c6 thé bao gdm mot hodc nhiéu phuong an vé

cdu trac (II) nhu da néu trén.

Theo mdt phuong én, che pham tién xtc tic gom chat cho dién tr bén trong co

cau truc (I11) dudi day:

o) Ry, Ry, R o)
I | [
c— —<|:—s,|——c|;— -
Ry Ry Rs (111)

trong do tir Ry t6i Re 12 gidng nhau hodc khéc nhau va mdi nhém dugc chon tur
cdc nhom thé da néu cho cau tric (I11) & trén. Chét cho dién tir bén trong c6 thé bao
g6m mét hoidc nhidu phuong 4n vé cau trac (III) nhu da néu trén.

Theo mdt phuong dn, mdi nhom tir R3 t&i Re 1a hydro, Ry va R, la giéng nhau
hodc khac nhau va mdi nhém duoc chon tir hydro, nhom C, alkyl, va to hop cta
ching. Theo mdt phuong an tiép theo, mdi nhém R, va R, duoc chon tir metyl, etyl, n-
propyl, i-propyl. n-butyl, i-butyl, t-butyl, va td hop cta chung.

Theo mot phuong én, silyl diol este c6 cu trac (III) bao gém R va R, gidng

nhau hozc khac nhau. Mdi nhém R va R, dugc chon tir hydro, metyl, etyl, n-propyl, i-
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propyl, n-butyl, i-butyl, t-butyl, va t6 hop ctia chung. Mdi nhém tir R t6i Re 14 metyl.

Theo mdt phuong 4n, silyl diol este ¢6 cdu trac (III) bao gdm R, va Ry gidng
nhau hodc khac nhau. Mdi nhém R, va R, duge chon tir hydro, metyl, etyl, n-propyl, i-
propyl, n-butyl, i-butyl, t-butyl, va t5 hop ctia ching. Mdi nhoém R va Rs 12 metyl. Mi
nhom R4 va Rg la hydro.

Theo mot phuong an, ché pham tién xtic tac gdbm chit cho dién tir bén trong
duogc chon tur bis(benzoyloxy)dimetylsilan, bis(benzoyloxy)dietylsilan,
bis(benzoyloxy)etylmetylsilan, bis(benzoyloxy)isobutylmetylsilan, va t& hop cua

chung.
Ché pham tién xuc tac c6 thé gdbm hai hodc nhiéu phuong an da bdc 16 ¢ day.

Theo mot phuong an, ché phém chét xuc tac duoc dé xuit. Nhu da su dung
trong ban mb ta, “ché phdm chét xtc tac” la ché phdm tao ra polyme trén co sé olefin
khi cho tiép xtic v&i mot olefin dudi cac diéu kién polyme hoa. Ché pham chét xtc tac
gdm mot ché phdm tién xtc tac va chit ddng xuc tac. Ché phdm tién xtc tac chira silyl
este. Silyl este nay c6 thé 1a silyl este bat ky hoic silyl diol este nhu da mé ta & day.
Ché pham chét xuc tac ¢6 chira ché phdm tién xuc tac bat ky nhu da mo ta & ddy. Ché
pham chét xuc tac ciing tily y chtra chit cho dién tir bén ngoai va/hodc chét e ché hoat

tinh.

Ché pham chét xtic tic chira mot chit dong xuc tic. Nhu da st dung trong ban
mb ta, "chit dong xtc tic” 1a mot chét c6 kha nang chuyén hoa ché phim tién xtc tac
thanh chit xuc tac qua trinh polyme hoa hoat héa. Chit ddng xuc tic c6 thé bao gbém
cac hydrua, céc alkyl, hodc cac aryl cia nhom, lithi, kém, thiéc, cadimi, berili, magie,
va t6 hop clia chung. Theo mot phuong an, chit dong xuc tac 1a chét ddng xuc tac
hydrocacbyl nhom c6 cong thie R3Al trong d6 mdi R la gbe alkyl, xycloalkyl, aryl,
hodc hydrua; it nhat mot R 1a gbe hydrocacbyl; hai hodc ba gbc R c6 thé duoc gin vao
mot gde vong tao ra cdu trac di vong; mdi R ¢6 thé gidng nhau hoic khac nhau; va mdi
R, 1a gbc hydrocacbyl, c¢6 tir 1 t&i 20 nguyén tir cacbon, va tét hon néu co tir 1 t&i 10
nguyén tir cacbon. Theo mot phuong an tiép theo, méi gbc alkyl c6 thé la mach thing
hodc mach nhanh va gdc hydrocacbyl nhu vay c6 thé la gbc hdn tap, tirc 1a gbe nay ¢o

thé chira cac nhom alkyl, aryl, va/hoic xycloalkyl. Cac vi du khong gi6i han vé cic gbc
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thich hop gdm: metyl, etyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl,
neopentyl, n-hexyl, 2-metylpentyl, n-heptyl, n-octyl, isooctyl, 2-etylhexyl, 5,5-
dimetylhexyl, n-nonyl, n-dexyl, isodexyl, n-undexyl, n-dodexyl, phenyl, phenetyl,
metoxyphenyl, benzyl, tolyl, xylyl, naphtyl, metylnaphtyl, xyclohexyl, xycloheptyl, va

xyclooctyl.

Céac vi du khong giéi han vé cac hop chét hydrocacbyl nhom thich hop la cac
hop chit nhu sau: triisobutylalumin, trthexylalumin, diisobutylalumin hydrua,
dihexylalumin hydrua, isobutylalumin dihydrua, hexylalumin dihydrua, di-
isobutylhexylalumin, isobutyl dihexylalumin, trimetylalumini, trietylalumin,
tripropylalumin, triisopropylalumin, tri-n-butylalumin, trioctylalumin, tridexylalumin,
tridodexylalumin, tribenzylalumin, triphenylalumin, trinaphtylalumin, va
tritolylalumin. Theo mdt phuong 4n, chat dong xuc téc duoc chon tur trietylalumin,

triisobutylalumin, trihexylalumin, di-isobutylalumin hydrua, va dihexylalumin hydrua.

Theo m6t phuong 4n, chét ddng xuc tac 1a hop chét hydrocacbyl nhém cé cong
thirc RaAlLXs.n trong d6 n = 1 hodc 2, R 1a alkyl, va X 1a halogenua hoic alkoxit. Cac vi
du khong gidi han vé cac hop chét thich hop 14 cdc hop chit sau: metylaluminoxan,
isobutylaluminoxan, dietylalumin etoxit, diisobutylalumin clorua,
tetraetyldialuminoxan, tetraisobutyldialuminoxan, dietylalumin clorua, etylalumin

diclorua, metylalumini diclorua, va dimetylalumini clorua.

Theo mét phuong an, chat ddng xuc téc la trietylalumin. Ty 1&¢ mol gitta nhom
va titan ndm trong khoang tir 5:1 t6i 500:1, hodc nam trong khoang tir 10:1 t6i 200:1,
hodc nam trong khoang tir 15:1 t6i 150:1, hodc nam trong khoang tur 20:1 t&i 100:1.

Theo mot phuong dn khéc, ty 1¢ mol gitta nhom va titan 1a khoang 45:1.

Theo mdt phuong én, ché pham chét xuc tac ¢6 chira chét cho dién tir bén ngoai.
Nhu da st dung trong ban md ta, “chit cho dién t&r bén ngoai" 1a hop chat duoc thém
vao mdt cach ddc 1ap véi viée tao thanh tién xdc tac va chira it nhat mot nhom chirc ¢6
khd nang trao mot cdp di¢n tir cho nguyén tir kim loai. Mic du khong mudn bi gi6i han
béi bat ky ly thuyét cu thé nao, song diéu tin chic 1a chit cho dién t& bén ngoai tang
cudng tinh chon loc lap thé cua chit xuc tac, (ttc 13, lam giam chét tan trong xylen

trong polyme tao thanh).
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Theo mot phuong 4n, chat cho dién tir bén ngoai c6 thé dugc chon tir mot hodc
nhiéu chét sau day: alkoxysilan, amin, ete, carboxylat, xeton, amit, carbamat, phosphin,

phosphat, phosphit, sulfonat, sulfon, va/hoéc sulfoxit.

Theo mdt phuong 4n, chét cho dién tir bén ngoai 1a alkoxysilan. Alkoxysilan
nay ¢6 cong thuc chung: SiRm(OR”)s-m (1) trong d6 R doc 1ap trong mdi 1an xudt hién 1a
hydro ho#c hydrocacbyl hodc nhém amino duoc thé tuy y bing mot hoic nhidu nhom
thé chtra mdt hodc nhiéu nguyén tu khéc loai thugc Nhém 14, 15, 16, hodc 17, R nay
chira t6i 20 nguyén t&r khong tinh dén hydro va halogen; R' 1a nhém Cj.x alkyl; va m
bang 0, 1, 2 hodc 3. Theo mét phuong an, R 1a Ce.12 alkylaryl hodc aralkyl, Cs.12
xycloalkyl, Ci.i2 alkyl, Cs.12 alkyl mach nhéanh, hodc nhom C;.;» amino vong hoic
khong vong, R’ 1a Ci4 alkyl, va m bang 1 hodc 2. Cac vi du khong giGi han vé cac
thanh phin silan thich hop bao gdém dixyclopentyldimetoxysilan, di-tert-
butyldimetoxysilan, = metylxyclohexyldimetoxysilan, — metylxyclohexyldietoxysilan,
etylxyclohexyldimetoxysilan, diphenyldimetoxysilan, diisopropyldimetoxysilan, di-n-
propyldimetoxysilan, diisobutyldimetoxysilan, diisobutyldietoxysjlan,
isobutylisopropyldimetoxysilan, ~di-n-butyldimetoxysilan, xyclopentyltrimetoxysilan,
isopropyltrimetoxysilan, n-propyltrimetoxysilan, n-propyltrietoxysilan,
etyltrietoxysilan, tetrametoxysilan, tetractoxysilan, dietylaminotrietoxysilan,
xyclopentylpyrolidinodimetoxysilan, bis(pyrolidino)dimetoxysilan,
bis(perhydroisoquinolino)dimetoxysilan, va dimetyldimetoxysilan. Theo mdt phuong
an, thanh phan silan la dixyclopentyldimetoxysilan (DCPDMS),
metylxyclohexyldimetoxysilan (MChDMS), hodc n-propyltrimetoxysilan (NPTMS), va

su két hop bat ky cta chung.

Theo mdt phuong 4n, chit cho dién tir bén ngoai la dixyclopentyldimetoxysilan.

Theo mot phuong 4n khac, chét cho dién tir bén ngoai l1a n-propyltrimetoxysilan.

Theo mét phuong an, chit cho dién tir bén ngoai cé thé 1a hdn hop cuia it nhét
hai alkoxysilan. Theo modt phuong 4n tiép theo, hdn hop nay co thé gbm
dixyclopentyldimetoxysilan ~ va  mot  hodc  nhiéu  nhém  sau day:
metylxyclohexyldietoxysilan,  di-n-butyldimetoxysilan, diisobutyldietoxysilan, n-
propyltrietoxysilan, etyltrietoxysilan, tetrametoxysilan, tetraetoxysilan, va td hop cia

chung.
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Theo mot phuong an, chét cho dién tr bén ngoai dugc chon tir mdt hoac nhiéu
chit sau ddy: benzoat, sucxinat, hodic va/hodc diol este. Theo mot phuong 4n, chét cho
dién t&r bén ngoai 1a 2,2,6,6-tetrametylpiperidin. Theo mot phuong an khéc, chat cho
dién t& bén ngoai la diete.

Theo mot phuong an, ché phdm chét xuc tic gdm mot chit tc ché hoat tinh
(ALA). Nhu d4 st dung trong ban md ta, “chat trc ché hoat tinh” (“ALA”) la chat lam
giam hoat tinh xtc tdc ¢ nhiét do cao (tirc 1a, nhiét dd 1on hon khoang 85°C). ALA trc
ché hodc néu khong thi ngin ngura tinh trang réi loan trong thiét bi phan tmg trung hop
va dam bao tinh lién tuc cda quy trinh tring hop. Théng thudng, hoat tinh ciia cic chit
xtic tic Ziegler-Natta tang 1én khi nhiét do phén (mg tang. Cac chit xuc tic Ziegler-
Natta cling thuong duy tri hoat tinh cao & nhiét d6 gan nhiét do hoéa mém cia polyme
dugc tao ra. Nhiét sinh ra boi phén Gng polyme héa toa nhiét ¢6 thé lam cho cac hat
polyme két tu va cudi clng c6 thé din dén viéc pha huy tinh lién tuc cua qué trinh
polyme hoa. ALA lam giam hoat tinh xtc tdc ¢ nhiét do cao, nhd do ngin ngira tinh
trang rdi loan trong thiét bi phén Ung, lam gidm (hodc ngan ngira) su két tu hat, va dam

bao tinh lién tuc cia qua trinh polyme hoa.

Chit uc ché hoat tinh c6 thé 1a este cua axit carboxylic, diete, diol este,
poly(alken glycol), va t§ hop cia chung. Este cua axit axit carboxylic co thé 12 este cua
axit mono- hogc poly-carboxylic, béo hodc thom. Céc vi du khong gidi han vé céc este
cia 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.

Céc vi du khong gidi han vé cac este cua axit polycarboxylic thich hop bao gém
dimetyl phtalat, dietyl phtalat, di-n-propyl phtalat, diisopropyl phtalat, di-n-butyl
phtalat, diisobutyl phtalat, di-tert-butyl phtalat, diisoamy! phtalat, di-tert-amyl phtalat,
dineopentyl phtalat, di-2-etylhexyl phtalat, va di-2-etyldexyl phtalat.

Este cta axit carboxylic béo c6 thé 14 este ctia axit béo co tur 4 t6i 30 nguyén tu
cacbon, c6 thé 1a este mono- hodc poly- (hai hodc hon), c6 thé la mach théng hodc

mach nhanh, c6 thé 12 no hodc khong no, va td hop bét ky cua chung. Este cua axit béo
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¢o tur 4 to1 30 nguyén tir cacbon cling dugc thé béng mot hodic nhiéu nhém thé chira
nguyén tir khac loai thugc Nhom 14, 15 hodc 16. Cac vi du khong gioi han vé cac este
clia axit béo c6 tir 4 toi 30 nguyén ti cacbon thich hop bao gdm céc C.0 alkyl este cua
cac carboxylic béo, cac Ciz0 alkyl este clia cac axit Cs-20 monocarboxylic béo, cac Ci.4
alyl mono- va di-este cua céc axit C4-20 monocarboxylic béo va cac axit dicarboxylic,
cac Ci4 alkyl este cua céac axit Cs.20 monocarboxylic béo va céc axit dicarboxylic, va
cac C4-20 mono- hodc poly-carboxylat cua cic Carioo (poly)glycol hoic Ca-1oo
(poly)glycol ete. Theo mot phuong 4n tiép theo, este cla axit béo ¢o tir 4 t6i 30 nguyén
tir cacbon c6 thé 1a myristat, sebacat, cac (poly)(alkylen glycol) mono- hodc di-axetat,
cac (poly)(alkylen glycol) mono- hodc di-myristat, cac (poly)(alkylen glycol) mono-
hodc di-laurat, cdc (poly)(alkylen glycol) mono- hodc di-oleat, glyxeryl tri(axetat),
glyxeryl tri-este clia céc axit Ca40 carboxylic béo, va hdn hop ciia chiung. Theo mot

phuong an tiép theo, Cy.30 este béo la isopropyl myristat hodc di-n-butyl sebacat.

Theo mét phwong an, chét uc ché hoat tinh gdém diete. Diete nay ¢6 thé 1a

dialkylete duoc dai dién bdi ciu tric dudi day (V):

R4

C’
R

(@]
(@)

Ry
2 (V)

trong do Ry t6i R4 doc 1ap véi nhau 1a nhom alkyl, aryl hodc aralkyl co t&i 20
nguyén tir cacbon, chung c6 chtra tily y nguyén tr khac loai thuoc Nhéom 14, 15, 16,
hodc 17, va Ry va Ry ¢6 thé 1 nguyén ti hydro. R; va R, ciing ¢6 thé duoc lién két voi
nhau tao thanh cdu truc vong, nhu xyclopentadien hodc floren. Dialkylete nay c6 thé 1a
mach thang hodc mach nhanh, va chira mot hodc nhidu nhom sau day: alkyl, vong béo,
aryl, alkylaryl hodc cac gdc arylalkyl c6 tir 1 t6i 18 nguyén tr cacbon, va hydro.

Theo mdt phuong 4n, chit trc ché hoat tinh bao gdém thanh phan sucxinat ¢6 ¢

cdu tric dudi day (VI):

R'O OR'

0o (VD)
trong d6 R va R' ¢6 thé gidng nhau hodc khéc nhau, R va/hodc R' gdm mot hogc
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nhiéu nhém sau day: nhém alkyl, alkenyl, xycloalkyl, aryl, arylalkyl hodc alkylaryl
mach théng hodc mach nhéanh, tuy y chira cdc nguyén tir khéac loai. Mot hoac nhiéu ciu

tric vong dugc tao thanh qua mot hodc cé hai nguyén tur cacbon & vi tri 2- va 3-.

Theo mot phuong an, chét uc ché hoat tinh chua diol este ¢6 céu tric (VII) duoi

day:
T T
ol T
=4 oo R R Z (VI

trong d6 n la sb nguyén tir 1 t&i 5. Ry va Ry, ¢6 thé gidng nhau hodc khac nhau,
va mdi nhom c¢6 thé 1a duge chon tir hydro, metyl, etyl, n-propyl, i-propyl, n-butyl, i-
butyl, t-butyl, alyl, phenyl, hodc halophenyl nhém. Rs, R4, Rs, Rs. R7, va Rs, ¢6 thé
giéng nhau hoic khac nhau, va mdi nhém c6 thé 1a duoc chon tur hydro, halogen,
hydrocacbyl di dugc thé hodc chua duoc thé co tir 1 t6i 20 nguyén tu cacbon. Céc
nhém tir Ry tdi Re ¢6 thé chira ty y mot hodc nhiéu nguyén tir khéac loai thay thé cho
cacbon, hydro hodc ca hai, nguyén tir khac loai duoc chon tir nito, oxy, luu huynh,
silic, phospho va halogen. Nhém bét ky trong s§ cac nhom tir Ry t6i Re c6 thé duoc
lién két dé tao ra cdu trac vong. R7 va Rg, ¢6 thé gidng nhau hodc khac nhau, duoc lién

két véi nguyén tir cacbon bét ky & vitri 2-, 3-, 4-, 5-, va 6- ciia vong phenyl.

Theo mdt phuong 4n, c¢6 thé bd sung thém chit cho dién t bén ngoai va chét tc
ché hoat tinh vao thiét bi phan ing mét cach riéng biét. Theo mdt phuong an khéc,
chét cho dién tir bén ngoai va chét wrc ché hoat tinh duogc tron voi nhau tr trudce va sau
d6 thém vao thiét bi phan Gng & dang hon hop. Trong hdn hop nay, nhiéu hon mot chit
cho dién to bén ngoai hodc nhiéu hon mdt chét c ché hoat tinh dugc s dung. Theo
mdt phuong 4n, hdn hop 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 clia ching.
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Theo mot phuong an, ché pham chat xuc tac bao gom chat cho dién ti bén
ngoai bat ky trong so cac chat cho dién tr bén ngoai néu trén két hgp voi chat e ché

hoat tinh bat ky trong sé chét trc ché hoat tinh néu trén.

Ché phdm chét xtc tac theo sang ché c6 thé bao gém hai hodc nhiéu phuong én
da boc 10 ¢ day.

Theo mdt phuong 4n, quy trinh san xut polyme trén co s6 olefin duoc dé xuét.
Quy trinh nay bao gdm buéc cho it nhat mot olefin tiép xuc vai ché phdm chét xuc tac
dudi cac didu kién polyme hoa. Ché pham chét xtc tac co chaa silyl este. Silyl este c6
thé 1a silyl este bit ky nhu da da mé ta & trén. Quy trinh nay con c6 thém budc tao ra

polyme trén co s& olefin.

Theo mdt phuong an, ché pham chét xuic tac ¢6 gdm mot ché pham tién xuc téc
va chat dong xtc tac. Ché pham tién xtc tac c6 thé 1a ché pham tién xtc tac bét ky nhu
da mo ta & day. Tuong tu, chit ddng xuc tac co thé la chét dong xuc tac bt ky nhu da
md ta & day. Ché phdm chit xdc téc c6 thé bao gdm chét cho dién tir bén ngoai va’/hoac

chat irc ché hoat tinh nhu d3 mo ta trudce do.

Theo mdt phuong an, polyme trén co s& olefin c6 thé 1a olefin trén co s&
propylen, olefin trén co s¢ etylen, va t6 hop cua chung. Theo mdt phuong an, polyme

trén co s¢ olefin la polyme trén co s propylen.

Mot hodc nhiéu monome olefin ¢6 thé dugc dua vao thiét bi phan tng polyme
hoa dé phan ing véi chat xic tac va dé tao ra polyme (hozc ting soi clia cac hat
polyme). Cac vi du khong gi¢i han vé cac monome olefin thich hop bao gdm etylen,
propylen, cac Caa0 a-olefin, nhu 1-buten, 1-penten, 1-hexen, 4-metyl-1-penten, 1-
hepten, 1-octen, 1-dexen, 1-dodexen va tuong tu; cac Ca-20 diolefin, nhu 1,3-butadien,
1.3-pentadien, norbornadien, 5-etyliden-2-norbornen (ENB) va dixyclopentadien; cac
hop chét thom Cg.0 vinyl bao gdm styren, o-, m-, va p-metylstyren, divinylbenzen,
vinylbiphenyl, vinylnaptalen; va cac hop chit thom Cs.40 vinyl da duoc thé halogen nhu

clostyren va flostyren.

Nhu da st dung trong ban md ta, "cac diéu kién polyme hoa" la cac thong sd
nhiét do va 4p suét bén trong thiét bi phan ung polyme hoa thich hop dé thuc hién qua

trinh polyme hoa gitra ché pham chat xuc tic va olefin dé tao ra polyme mong muén.
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Qué trinh polyme hoa nay c6 thé 1a qué trinh polyme hoa pha khi, huyén phu, hoic

khdi, van hanh trong mdt hodc nhidu hon mét thiét bi phan tng.

Theo mét phuong 4n, qué trinh polyme hoéa thuc hién bang cach polyme hoa
pha khi. Nhu d3 st dung trong ban mo ta, "polyme héa pha khi” la su chuyén ctia moi
trudng tao ting soi tir dudi 1én, mdi truong tao tang sdi nay chira mot hodc nhiéu
monome, vGi su 6 mit ctia chat xic tic qua ting soi clia cac hat polyme duoc duy tri &
trang thai téng s0i bdi moi truong tao té‘mg s0i. Thudt nglt “su tao t?mg s61” "duoc tao
tAng s6i" hodc "tao tang s6i" dé chi quy trinh tiép xuc khi-rdn trong do ting ciia cac hat
polyme min dugc day 1én va duoc khudy boi dong khi di 1én. Su tao tAng soi xudt hién
trong tang cuia cac hat khi dong chét luu hudng 1én di qua qua cac khe ho cia ting cac
hat tao ra su chénh 4p va gia sb luc ma sat 1on hon trong luong hat. Do vy, thuat ngit
"tang s6i" dé chi viéc nhiéu hat polyme duoc treo ling ¢ trang thai tang soi bai dong
mdi trudong tao tang sdi. Thudt ngld “madi trudng tao ting s6i” chi mot hay nhiu khi
olefin, thy y 1a khi mang (nhu H> hodc N;) va tuy y la mot chét léng (nhu

hydrocacbon) hudng tir dudi 1én qua thiét bi phan tmg pha khi.

Mot thiét bi phan tmg polyme héa pha khi dién hinh (hogc thiét bi phan g pha
khi) co céu tao gdm mot binh phan tng (tic 14, thiét bi phan ung), ting soi, dia phan
phéi, dudng 6ng vao va ra, bd nén, bd lam mat khi tudn hoan hoic bd trao dbi nhiét, va
hé théng thdo san phdm. Binh phan Gng gdm ving phan tng va ving giam tc do, mdi
ving nay déu nim bén trén dia phan phdi. Ting sbi ndm trong vung phan tng. Theo
mdt phuong an, moi trudng tao ting sdi bao gdbm khi propylen va it nhat mot khi khac

nhu olefin va/hodc khi mang nhu hydro hoac nito.

Theo mdt phuong an, viéc tiép xuc xay ra bang cach nap ché pham chét xuc tac
vao thiét bi phan tng polyme héa va dua olefin vao thiét bi phan Umg polyme hoa.
Theo mot phuong 4n, quy trinh nay bao gdm budc cho olefin tiép xtc véi chit dong
xuc tac. Chét df”)ng xuc tac dugc tron véi ché phém tién x0c tac (tron so bd) trude khi
dua ché phim tién xuc tic vao thiét bi phan tng polyme hoéa. Theo mot phuong an
khéc, chit ddng xuc tac duge thém vao thiét bi phéan tmg polyme hoa mdt cach doc lap
voi ché pham tién xtc tac. Viéc dwa mot cach doc 1ap cht ddng xdc tac vao thiét bi
phan Gmg polyme héa co6 thé thuc hién mot cich dong thoi, hodc gin nhu la dong thoi,
cling voi viée nap ché pham tién xuc tac.
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Theo mét phuong 4n, qué trinh nay bao gdm budc tron chét cho dién t& bén
ngoai (va tiy ¥ 1a chét tc ché hoat tinh) voi ché phdm tién xuc tac. Chét cho dién ti
bén ngoai c6 thé duoc tao phirc cling véi chit déng xuc tac va dugc tron véi ché pham
tién xuc tac (trén so bd) trude khi cho tiép xuc gitta ché phidm chét xuc tac va olefin.
Theo mot phuong an khac, chét cho dién tir bén ngoai va/hodc chét tre ché hoat tinh ¢6
thé dugc thém mot cach doc 1ap vao thiét bi phan tng polyme hda. Theo mot phuong
an, chidt cho dién to bén ngoai la dixyclopentyldimetoxysilan hodc n-

propyltrimetoxysilan.

Theo mot phuong 4n khac, ché phim chit xuc tic bao gbm
dixyclopentyldimetoxysilan hodc n-propyltrimetoxysilan va mot chit e ché hoat tinh

nhu isopropyl myristat.

Theo mot phuong an, polyme ddng nhét polypropylen dugc tao ra trong thiét bi
phan ting thir nhat. Ham luong trong thiét bi phan Gng thir nhét nay sau do dugc
chuyén vao thiét bj phan Ung tht hai noi ma etylen da dugc dua vio. Két qua 1a tao ra

copolyme propylen-etylen trong thiét bi phan Gng thir hai.

Theo mdt phuong an, polyme dong nhét polypropylen dugc tao ra nho viée dua
prdpylen va chat bét ky trong s& cac ché phdm tién xuc tac theo sang ché, cac chat
dong xuc tac, cac chét cho dién tr bén ngoai, va cac chat e ché hoat tinh vao trong
thiét bi phan ting thtt nht. Polyme dong nhat polypropylen dugc dua vao thiét bi phan
ung thir hai ciing voi etylen (va ty y 1a propylen) va tiy ¥ mdt chit cho dién t& bén
ngoai va/hodc tuy y mot chit wc ché hoat tinh. Chét cho dién tr bén ngoai va chét tc
ché hoat tinh c6 thé gidng hodc khong phai cac thanh phan tuong ing da dugc st dung
trong thiét bi phan Gng thtr nhat. Viéc nay giup tao ra copolyme propylen-etylen (nhu

copolyme dac) trong thiét bi phan tng thu hai.

Theo mot phuong an, olefin la propylen. Quy trinh nay bao gém budc tao ra
polyme trén co sé propylen c6 tdc do dong néng chay (MFR) nim trong khodng tu
0,01g/10phut t6i 800g/10phut, hodc nam trong khoéang tir 0,1g/10phut t6i 200g/10phut,
hodc ndm trong khodng tr 0,5g/10phut t&i 150g/10phat. Theo mot phuong 4n tiép
theo, polyme trén co s& propylen 1a polyme dong nhit polypropylen.

Theo mot phuong an, olefin 1a propylen. Quy trinh nay bao gdm budc tao ra
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polyme trén co s& propylen c¢6 ham lugng chat tan trong xylen nim trong khoang tu
0,5% to1 10%, hodc ndm trong khoang tir 1% t6i 8%, hodc nam trong khoang tir 1% t6i
4%. Theo mot phuong 4n tiép theo, polyme trén co sé propylen 1a polyme ddng nhét

polypropylen.

Theo mét phuong an, olefin 1a propylen. Quy trinh niy bao gdm budc tao ra
polyme trén co s& propylen co chi s da phan tan (PDI: Polydispersity Index) nam
trong khoang tir 4 t6i 20, hodc nim trong khoang tir 4 ti 20, hodc nim trong khoang
tir 5 t6i 10, hodc nim trong khoang tr 6 t6i 8. Theo mdt phuong 4n tiép theo, polyme

trén co s& propylen la polyme ddng nht polypropylen.

Theo mét phuong an, olefin 1a propylen. Quy trinh nay bao gém buédc tao ra
polyme trén co s propylen c6 hé s udn nim trong khoang tir 200kpsi (1378.10°KPa)
t6i 400kpsi (2756.10°KPa), hodc nim trong khoang tir 220kpsi (1515.10°KPa) téoi
390kpsi (2687.10°KPa), hodc ndm trong khoang tir 230kpsi (1584.10°KPa) t6i 350kpsi
(2411.10°KPa), hogc nim trong khoang tir 240kpsi (1653.10°KPa) t6i 320kpsi
(2204.10°KPa). Theo mot phwong 4n tiép theo, polyme trén co s& propylen la polyme
ddng nhat polypropylen.

Quy trinh sédn xuat polyme trén co s olefin ¢6 thé bao gdm hai hodc nhiéu

phuong an da bdc 16 & day.

Mic du khong mudn bi gidih han boi bat ky ly thuyét cu thé nao, song diéu tin
chic 1a céac ché pham chét xuc tac nay co chét cho dién to bén trong este va’hodc silyl
diol este tao ra cac polyme trén co s¢ olefin c6 sy phan bd trong lugng phan tr rong
hon so véi cac ché phém tién xic tdc c6 tién chit cda tién xuc tac twong ty va mot chét
cho dién tir bén trong thong thudng. Vi du, cac ché phdm chét xuc tac nay tao ra cac
polyme trén co so propylen c6 PDI rong hon va hé s udn 16n hon so véi cac polyme
trén co s prdpylen duoc tao ra tir cdc chit xuc tac tuong tu co chét cho dién tir bén

trong phtalat.
Céac dinh nghia

Tat ca cac tham chiéu téi Bang tuan hoan cic nguyén t6 & day déu la Bang tuin
tuan hoan céc nguyén 6 da dugc cdng bo va ding ky boi CRC Press, Inc., 2003.

Tuong tu, cdc tham chi€u bat ky téi Nhom ho#c cdc Nhom sé dé chi Nhom hodc cac
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Nhom trong Bang tuan hoan cic nguyén tb st dung hé théng IUPAC dé danh sb cho
cadc nhom. Trur khi dugc chi ra khéc, cac phén va cac ph?ln tram déu duoc dua ra trén
co so khdi lwong. Nhim cho cac muc dich thuc hanh patent & MY, céc ndi dung cua
patent, don yéu céu cip patent, hodc cong bd bat ky duge vién dan duoc két hop vao
day bang cach tham chiéu t6i toan bd noi dung ctia chung (hozc bién thé tuong duong
theo luat My ctia chung ciing dugc két hop vao day béng cach vién dan), dic biét la dbi
vGi phan mé ta vé ky thuat téng hop, cac dinh nghia (t6i méc do ma khong trai nguoc
v6i dinh nghia bat ky duoc dua ra day) va cac khai niém chung trong linh vuc k¥

thuat nay.

Thuét ngit “bao gdm,” va cic tir phat sinh ciia no, khong duge du dinh dé loai
trir sy c6 mat clia thanh phéan, budc hodc phuong phap bd sung bt ky, giéng hodc
khong giéng nhu dugc mé ta day. Dé tranh nghi ngd, toan bd cic chat dugce yéu ciu
bdo ho thong qua viéc str dung thudt ngir “bao gdm™ cé thé chira chit phu gia bd sung,
chat bd tro, hodc hop chit bat ky c6 thé la hodc khong phai la polyme, trur khi dugc chi
ra mot cach cu thé. Trai lai, thuat ngit, “chu yéu chi bao gf”mq” loai trir ra khéi pham vi
ctia phan dinh nghia tiép sau thanh phdn, buéc hodc phuong phap bo sung bét ky,
khong ké cac thanh phén khong déng vai trd chu yéu téi kha ning van hanh. Thuat ngit
“gdm” loai trir thanh phan, budc hogc phuong phéap bd sung bét ky khong dugce luu y
hodc liét ké mot cach cu thé. Thuat nglt “hodc”, trir khi ¢6 chi dan khac duoc chi ra
mot cach cu thé, dung dé chi cho céc thanh phén riéng biét duogc liét ké cling nhu su

két hop bat ky ctia chung.

Khoang gi4 tri bit ky duoc néu trong ban mo ta nay, bao gdm tit ca cac gia tri
tur thép dén cao, theo sb gia cia mot don vi, véi diéu kién c6 su phan céch it nhit hai
don vi gitta gia tri thip bat ky va gid tri cao bat ky. Vi du, néu noi ro rang ham luong
cua thanh phr:in, hodc gié tri cia dic tinh thanh phén hodc déc tinh vét ly nhu, vi du,
lugng thanh phan tron, nhiét do hoa mém, chi sb néng chdy, v.v., nim trong khoang tir
1 dén 100, co nghia la tAt ca céc gid tri riéng biét, nhu 1, 2, 3, v.v. va khoang con, nhu
tir 1 dén 20, 55 dén 70, 97 dén 100, v.v., duoc liét ké rd rang trong ban md ta sang ché.
DPéi véi khoéang chira gia tri nhé hon mdt, mot don vi dugce xem la 0,0001, 0,001, 0,01
hodc 0,1, 1a thich hop. Day chi 1a vi du vé cac gia tri cu thé nham dén va tit ca cac gia

tri ¢6 thé cta cdc gid tri ndm trong khoang gitta gia tri thap nhat va gia tri cao nhét

-29-



20970

dugc liét ké, dugc bao ham trong sang ché. Khoang gia tri dd dugc néu, nhu da ban
ludn trong ban mo ta nay, lién quan dén chi sO nong chay, toc dd0 dong néng chay, va

cac dac tinh khac.

Céc thuat ngit “hdn hep” hodc “hdn hop polyme” nhu di sir dung trong ban md
ta, dung dé chi mot hdn hop cua hai hodc nhidu polyme. Hon hop nay c6 thé hodc
khong thé tron 14n (khong tich pha & mic phan t). Hon hop nay ¢6 thé hodc khong
thé tach pha. H3n hop nay chira hodc khong chira mot hodc nhiéu céu hinh vung, nhu
duoc xac dinh tir cdc phuong phap quang phd dién tir truyén, phan tan anh sang, tan xa

tia X, va cac phuong phap khac da biét trong linh vuc k§ thuét nay.

Thuét ngtr "ché pham” nhu da st dung trong ban mo ta, bao gom hon hop cua
cac chat chira hon hop chét nay, cling nhu cac san pham phan (mg va cac san phim

phan huy duoc tao ra tir cic chét ciia hdn hop chit.

Thuat ngit "polyme" ding dé chi hop chét dai phan tir dugc diéu ché bang cach
polyme hoa cdc monome cung loai hogic khac loai. Thuat ngir "polyme" bao gdm céc
polyme ddng nhét, cac copolyme, cac terpolyme, interpolyme (lién polyme), v.v..
Thuat ngt "interpolyme" chi polyme dugc diéu ché bing cach polyme hoéa it nhit 12 hai
loai monome hodc comonome. N6 bao gdm, nhung khong chi gidi han ¢, cac
copolyme (n6 thudong dung dé chi cac polyme duoc didu ché tir hai loai monome hodc
cdc comonome, cac terpolyme khac nhau (n6 thudong dung dé chi cac polyme duogc
diéu ché tir ba loai khac nhau cua cac monome hogc céc comonome), tetrapolyme (no
thudng ding dé chi cac polyme duge didu ché tir bdn loai khéc nhau cta cdc monome

hoac cac comonome), va tuong tu.

Thudt nglt "interpolyme,” nhu da sir dung trong ban mo ta, chi cac polyme duoc
diéu ché bang cach polyme hoa it nhét 12 hai loai monome khac nhau. Thuét ngti chung
interpolyme do vdy bao gdm cac copolyme, thuong duoc sir dung dé chi cac polyme
dugc diéu ché tir hai monome khac nhau, va cac polyme duoc diéu ché tir nhidu hon

hai loai monome khac nhau.

Thuat nglt “polyme trén co s& olefin” la polyme chira, ¢ dang da trang hop,
chiém phan 16n phan trim khéi luong la mot olefin, vi du, etylen hodc propylen, tinh

trén tong khoi luong polyme. Cac vi du khong gidi han vé cac polyme trén co so olefin
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bao gdm cac polyme trén co s& etylen va cac polyme trén co s& propylen.

Thuat ngit “polyme trén co s& etylen” nhu da st dung trong ban mo ta, dung dé
chi polyme chira phan 16n phan trim khéi luong 1a monome etylen da trung hop (tinh
trén téng khdi lugng clia cdc monome c6 thé tring hop duoc), va tiy v 1a ¢6 thé chua it

nhat mot comonome da dugc trung hop.

Thuat ngit “interpolyme etylen/a-olefin” nhu da sur dung trong ban mé ta, dung
dé chi interpolyme chtra phan 16n phan trim khéi lugng la etylen monome da trung hop
(tinh trén tong khdi luong cia cic monome co thé tring hop duoc), va it nhat mot o-

olefin da duogc trung hop.

Thuét ngft, “polyme trén co s& propylen,” nhu da sir dung trong ban md ta, diang
dé chi polyme chira phan 16n phan tram khoi lugng 14 monome propylen da trang hop
(tinh trén tong khoi luong ctia cdc monome c6 thé tring hop duoc), va tuy y 1a ¢o thé

chtra it nhat mdt comonome da dugc tring hop.

Thuat ngr "alkyl," nhu dd s dung trong bian mé ta, dung dé chi gbc
hydrocacbon khong vong mach nhanh hoic mach thing, no hodc khong no. Céc vi du
khong gi¢i han vé cac gbc alkyl thich hop bao gbm, vi dy, metyl, etyl, n-propyl, i-
propyl, 2-propenyl (hodc alyl), vinyl, n-butyl, t-butyl, i-butyl (hodc 2-metylpropyl),

v.v.. Céc alkyl nay co tir 1 téi 20 nguyén tir cacbon.

Thuat ngir "alkyl da dugc thé" nhu da su dung trong ban md ta, chi alkyl nhu
vira md ta trong d6 mot hodc nhiéu nguyén tir hydro lién két véi cacbon bat ky trong
alkyl dugc thay thé bang mét nhém khac nhu halogen, aryl, aryl duoc thé, xycloalkyl,
xycloalkyl dugc thé, heteroxycloalkyl, heteroxycloalkyl duogc thé, halogen, haloalkyl,
hydroxy, amino, phosphido, alkoxy, amino, thio, nitro, va cic su két hop cua chung,.

Cac alkyl duoc thé thich hop bao gdm, vi dy, benzyl, triflorometyl va tuong tu.

Thuat ngit "aryl," nhu da st dung trong ban mo ta, chi nhom thé thom co thé co
mot vong thom hoédc co nhiéu vong thom da dugc ngung tu véi nhau, dugc lién két
cdng hoa tri, hodc duoc lién két v6i mot nhom thong thuong nhu nhom metylen hodc
etylen. (C4c) vong thom cé thé bao gdm phenyl, naphtyl, antraxenyl, va biphenyl,

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

Céac phuong phép thtr nghiém
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Hé sb ubn duoc xac dinh theo tiéu chudn ASTM D790-00.

Téc do dong néng chay dugc do theo phuong phap thir nghiém ASTM D 1238-

01 tai 230° v6i 2,16 kg cua cac polyme trén co s& propylen.

Su hoa tan trong xylen (XS: Xylene Solubles) do dugc bang cach ap dung
phuong phap 1H NMR nhu duoc md ta trong Patent My s6 5,539,309.

Chi s da phén tan (PDI: Polydispersity Index) dugc do bang luu bién ké AR-
G2 la mot quang phd ké dong kiém soat ing suat do hang TA Instruments san xut
bing cach ap dung phuong phap 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 st dung dé khéng ché
nhiét do ¢ 180°C £ 0,1°C. Nito dugc st dung dé lam sach bén trong 10 nham gilt cho
mau khong bi phan hity bsi oxy va hoi 4m. Cip phéu c6 duong kinh 25mm va bo kep
miu dang tAm dugc s dung. Cdc miu duoc dic ép thanh tAm c6 kich thude 50mm x
100mm x 2mm. Sau d6, cac mau duoc cit thanh hinh vudng c6 canh 19mm va dugc dé
vio chinh gitta ctia tim day. Dang hinh hoc cta phéu bén trén gém (1) Goc con:
5:42:20 (dd:phut:gidy); (2) duong kinh: 25mm; (3) khe cut: 149micromét. Dang hinh

hoc cta tAm day la hinh tru c& 25mm.
Phuong phap thr nghiém:

* Phéu va bd kep mau dang tam dugc dun nong trong 10 ETC & 180°C trong 2 gid. Sau do,

khe h¢ dugc lam béng khéng dudi sy chup khi nito.
* Phéu duoc nang lén 2,5mm va mau duoc dit vao bén trén tAm day.
* Bat ddu dinh thoi gian trong 2 phat.

* Phéu bén trén ngay 1ap tic dugc ha xudng sat ngay trén mau bang cach quan sat luc phap

tuyén.
* Sau hai phut, mau dugc ép xudng khe cut 165micromét bang cach ha thap phéu bén trén.

* Luc phap tuyén duoc quan sat. Khi luc phap tuyén giam xudng <0,05 Neuton, mau thia

duoc ldy ra khoi mép ctia phéu va bd kep mau dang tdm bing dao bay.
* Phéu bén trén duoc ha thép mot 1an nira xuéng khe cut ¢6 kich thirc 149micromét.
* Thir nghiém quét tan sb dao dong (Oscillatory Frequency Sweep) duoc thuc hién dudi cac

diéu kién nay:
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i) Thir nghiém tré & 180°C trong S phiit.

i) Cac tan sd: tir 628,31/s t6i 0, 11/s.

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

iv) D6 bién dang: 10%

* Khi thir nghiém nay hoan tit, mé dun cit dit (Ge) dugc do tim bang chuong trinh phén tich
dir liéu Rheology Advantage Data Analysis clia hang TA Instruments.

* PDI = 100,000 + Gec (tinh theo cac don vi Pa).
Vi du thyec hién sing ché

Bang cach lay vi du va khong chi gidi han & cic vi du nay, cac vi du theo sdng

ché dugc dua ra ¢ dudi.
L. Téng hop silyl diol este
Phuong phap chung d6i véi bis(clometyl)dialkylsilan:

Mdt binh ba cb loai 500mL dugc lap cung v6i bo ngung hdi luu va phéu giot
dugc nap 50mmol bis(clometyl)metylclosilan (bis(clometyl)diclosilan ddi voi dan xuét
dietyl) va 200ml ete khan. S0mmol (120mmol dbi véi dan xuét dietyl) cia alkylmagie
clorua/bromua trong ete dugc thém vao binh cau nay cung véi khudy déu. Dung dich
nay duoc khudy trong 30 phut, va dé hdi luu cung voi dun nong. Qué trinh phan ing
duoc quan sat bing GC. Sau khi hoan thanh phan ang, hdn hop nay duoc lam ngudi
xubng nhiét do trong phong, va sau d6 binh cau duoc dé trong bé nudc da va phan mg
duoc dép tat bang nudec. Sau khi tach, 16p nudc duoc chiét bing ete ba 1an. Phin chiét
ete két hop dugc rira véi nude mudi mot 1an, va duge lam kho trén natri sulfat. Sau khi
loc, phan dich loc dugc ¢ dic, va phan can dugc chung cét trong chan khong dé tao ra
diu khong mau. Céc hiéu suit ddi voi cac qua trinh diu ché nay thuong dat khoang

85%. Céc dit liéu quang phd "H NMR (500mHz Bruker) dugc thé hién trong Bang 3 &

dud.
Béang 3
Dir liéu NMR proton ddi vé6i céc Bis(clometyl)dialkylsilan
Hop chat Céu tric Céc dir liéu quang phd 'H NMR

trong CDCls, 500-MHz, & (ppm)
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Bis(clometyl)- Ssil
dimetylsilan C'l/ 11
Bis(clometyl)- L j 2,94 (s, 4H), 1,03 (t, 6H), 0,81
dietylsilan si (q, 4H).

(]
Bis(clometyl)- J 2,89 (s, 4H), 0,99 (t, 3H), 0,76
etylmetylsilan "N (q, 2H), 0,20 (s, 3H)

[}

2,96 (s, 4H), 1,85 (heptat, 1H),
0,98 (d, 6H), 0,80 (d, 2H), 0,23
(s, 3H)

Bis(clometyl)-
isobutylmetylsilan

Y2sY
_//"’z '

<]
=]

Bis(clometyl)dimetylsilan dugc mua tir hang Gelest, Inc., Morrisville, PA.

M6t binh cau ba ¢d day tron loai 500mL dugc nap 25mmol diclodimetylsilan,
S0mmol bromclometan va 150ml THF khan. Binh cau nay dugc lam lanh xudng -78 °C
trong bé da khé/axeton. Dung dich nay dugc bd sung timg giot 20ml dung dich 2,5M
butyl lithi trong céc hexan trong khodng thoi gian 20 phut. Sau khi hoan thanh viéc b
sung, hén hop nay dugc khuéy O nhiét do do trong 20 phut nita, va sau do dugc lam dm
1én toi nhiét do trong phong trong khoéng thoi gian 1 gio. Hon hop duge lam mat bang
dung dich NH4CI da bao hoa. Sau khi tach, 16p nudc duoc chiét bang ete (3 x 50ml),
va phén chiét ete két hop duogc rira br?mg nudc mudi mot 1an va duoc lam khod béng
natri sulfat. Sau khi loc, phén dich loc dugc ¢o. Phan can dugc chung cit trong chén dé

tao ra dau khong mau. Hiéu suét dat khoang 70%.
Phuong phép chung di voi Bis(benzoyloxymetyl)dialkylsilan:

Binh ciu day tron loai 1000mL duoc nap 0,04mol bis(clometyl)dialkylsilan,
12,8g (0,08mol) kali benzoat, va 400ml DMF khan. Hdn hop nay dugc dun nong 1én
100°C cuing véi khudy manh. Sau khoang thoi gian tir 6 t6i 8 gio, hdn hop nay dugc
lam mat xudng nhiét do trong phong, va sau d6 dugc rot vao 400mL nuée da. Hon hop
nay duoc chiét bang ete (3 x 200ml). Phan chiét ete két hop duoc rira bing nude mudi
mdt lan (50ml) va dugc lam khd béng 50g natri sulfat. Sau khi loc, ph?m dich loc duoc
co dic va duoc chung cit bing Kugelrohr trong chan khong hodc dugc tinh ché bang
sic ky nhanh trén cot dé tao ra dau khong mau. Céc dit liéu quang phd 'H NMR duoc
thé hién trong Bang 4. Cac hiéu sudt dbi véi cac qué trinh didu ché nay thuong dat &

muc gan véi 80%.
Béang 4
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Dit liéu NMR proton ddi védi céc silyl diol este

Hop chit

Cau trac

Cac dit liéu quang phd 1H
NMR trong CDCls, & (PPM)

Bis(benzoyloxy)dimetylsilan
(IED 1)

Oé
°o—\

Si

ot N

Fs

8,00 (d, 4H), 7.55 (t, 2H),
7,40 (1, 4H), 4,20 (s, 4H),
0,30 (s, 6H).

Bis(benzoyloxy)dietylsilan s 8,02 (d, 4H), 7,56 (t, 2H),
(IED 2) ©\ro 3 742 (1, 4H), 427 (s, 4H),
! ] 1,11 (t, 4H), 0,86 (q, 6H).
Bis(benzoyloxy)etylmetylsilan Fsﬁ\ 8,00 (d, 4H), 7,54 (t, 2H),
(IED 3) ©\N/O 5 740 (1, 4H), 421 (s, 4H),
0 0 1,08 (t, 3H), 0,83 (q, 2H),
0,26 (s, 3H).
Bis(benzoyloxy)- \s/\< 8,00 (d, 4H), 7,54 (t, 2H),
isobutylmetylsilan ©\r°r 1 YO 740 (1, 4H), 4,20 (s, 4H),
(IED 4) T I 1,92 (heptat, 1H), 1,00 (d.

6H), 0,86 (d, 2H), 030 (s,
3H).

II. Cac ché pham tién xtc tac

Tién chat cua ti€n xuc tdc dugc nap, theo khoi lugng néu trong Bang 5, vao

binh cdu dugc trang bi khuéy co hoc va ¢6 bd loc day. 60ml dung mdi hon hop cua

TiCls va clobenzen (1/1 theo thé tich) dugc dua vao binh ciu nay va sau d6 2,52mmol

chit cho dién t& bén trong duoc thém vao. Hon hop nay dugc dun néng tGi nhiét do

phan Gmg mong mubn (trong Bang 6) va gilt ¢ nhiét do nay trong 60 phut cliing voi

khudy & téc do 250 vong/phut trude khi loc chét long. 60ml dung mdi hdn hop duoc

thém vao mot lan nita va phan img duoc dé lién tuc & ciing nhiét do dugc mong mudn

trong 60 phut ciing v6i khudy trude khi loc. Quy trinh nay dugc lap lai mot 1an. 70ml

iso-octan duge st dung dé rira chat ran thu dugc ¢ nhiét do méi truong. Sau khi dung

moi dugc loai bd bang céch loc, chat ran duge 1am khd bang dong Na.

Bang 5
Tién chét ctia tién xuc tac Khdi luong
MagTi-1 3,0g
ME 3,02
SHAC™ 310 2,0g
0074-45-1 3,24¢

MagTi-1 (MagTi) 14 tién chit Mg/Ti tron 1dn ¢6 thanh phan 1a MgsTi(OEt)sCla.

ME (MagMo) ding dé chi magie etoxit. SHAC™ 310 la tién xic téc chira benzoat
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(tién chat cua tién xtc tdc BenMag duogc tao ra tu tién chat cta tién xtc tdc MagTi va

chdt cho dién tir bén trong etyl benzoat) duoc tao ra theo Vi du 2 trong Patent My )

6,825,146. Hop chét 0074-45-1 la san phdm cong MgCly ctia EtOH sau khi loai boé mot

phan EtOH ¢ -90°C dudi dong N». Ham lugng Ti ddi voi mdi trong sb cac ché phdm

tién xdc tac thu dugc duoc liét ké trong Bang 6.

Bang 6
Céc ché phim tién xuc tic
M6 ta ID# Ti% DiBP Diol este EB
(IED/Tién chét) % khdi % khdi % khoi
lugng lugng luong
IED 1/MagTi@115°C 2549-8-1 2,33 NM NM
IED 1/Mg(OEt), @100°C 1332-46-3 5,24 12,05 2,36
IED 1/ MgCl*EtOH @100°C 1332-46-4 4,04 14,25 1,03
*DE/MagTi @115°C 1332-45-1 2,79 NM 0,11
*DiBP/MagTi @ 115°C 2549-8-2 2,84 NM
*DiBP/MagTi @ 115°C 1332-45-2 3,22 13,56
IED 1/SHAC™ 310 @100°C 2521-19-2 3,27 NM 0,20
IED I/SHAC™ 310 @100°C 2549-8-3 2,44 NM NM
[ED 1I/SHAC 310™ @100°C 1332-46-1 2,62 15,12 0,39
DE/SHAC 310™ @100°C 1332-45-3 2,46 NM 0,45
*DIBP/SHAC 310™ @100°C 2521-19-3 3,49 17,62 1,00
*DIBP/SHAC 310™ @100°C 2549-8-4 3,90 NM NM
*DIBP/SHAC 310™ @100°C 1332-44-1 3,40 23,95 1,20
*DIBP/SHAC 310™ @100°C 1332-45-4 3,80 20,59 1,27
IED 2/SHAC 310™ @100°C 1332-44-2 3,19 NM 0,31
IED 3/SHAC 310™ @100°C 1332-44-3 2,86 NM 0,58
IED 4/SHAC 310™ @100°C 1332-44-4 3,06 NM 2,62

*= So sanh
DIBP = di-isobutylphtalat

IED = chét cho dién t&r bén trong (tor Bang 4)

[II. Quy trinh trung hop

DE = 2,2-dimetyl-1,3-propylen glycol dibenzoat

% khoi lugng = trén tong khoi lugng cia tién x(c tac

NM = Khoéng dugc do

Qua trinh trung hgp dugc thuc hién trong propylen 16ng trong ndi hap loai 1

galon (3,78lit). Sau khi didu hoa, céc thiét bi phan Ung dugc nap 1375g propylen va

mot luong da dinh cia hydro va dua t6i 62°C. Chit cho dién t& bén ngoai (hodc

DCPDMS hodc NPTMS) dugc thém vao dung dich 0,27M trietylalumin trong

isooctan, huyén phu dic chét xtc tic 5% khdi luong trong dau khoang (nhur néu trong

cdc bang dir li€u ¢ dudi) va duoc tron so bd ¢ nhiét dd mdi trudng trong 20 phit trude
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khi duogc phun vao trong thiét bi phan Gng dé khoi mao phan Gng trung hgp. Céc thanh

phin chat xtc tac da tron so bo duoc phun vao trong thi€t bi phan ung cing voi

isooctan st dung bom phun chat xtc tic ap luc cao. Sau khi téa nhiét, nhiét do duoc

khdng ché téi 67°C. Téng thoi gian tring hop 1a 1 gio. Tinh ning cta chét xtc tac va

céc ddc tinh cta polyme thu dugc dugc dua ra trong cac Bang tir 7 t6i 10.

Bang 7
Dic tinh ctia cac chat xtic tic duoc lam tir tién chit cua tién xdc tac MagMo va MagTi
M ta tién x(c tac [S6 hiéu  |[EED Chit [TEAI |Al/ H; |Hoat BD |MF XS  [PDI M
chat xuc xic (mmol)[EED |gec) [tinh (g/cc) (% khoi dun
tac tac (kg/g- luong) (kpsi)
(mg) gid)
IED 2549-8-1 |DCPDMS |17,4 2,00 8 2000 {11,8 (0,31 |1,9 [5,03 |5,38
1/MagTi@115°C
IED 1/Mg(OEt), |1332-46-3 [DCPDMS |14,6 2,00 |8 5000 8,8 10,20 {79,1]7,59
(@100°C 14,6 2,00 |8 400 |64 0,19 [0 |8,11 6,14
IED 1332-46-4 IDCPDMS {17,4 2,00 8 3000 {12,9 0,32 16,8 [5,88
1/MgCla.n(EtOH) 16,4 2,00 |8 400 (7,6 |0,31 |14 (7,96 7,73
@100°C
*DE/MagTi 1332-45-1 DCPDMS |15,7 2,00 |8 1870 8,9 (0,23 2,0 6,02 6,85
@115°C
*DiBP/MagTi 2549-8-2 |DCPDMS |11,8 2,00 8 1300 39,6 10,40 14,7 3,34 14,92
@115°C
1332-45-2 IDCPDMS [I1,6 2,00 {8 1250 38,6 10,37 5,3 3,23 214
*= S0 sanh BD =ty trong khéi da sa léng

DCPDMS = dixyclopentyldimetoxysilan

dibenzoat

DIBP = diisobutylphtalat
IED = chét cho dién tu bén trong (tor Bang 4)

XS = cic chét tan trong xylen

DE =2,2-dimetyl-1,3-propylen glycol

EED = chit cho dién tir bén ngoai

MF = Téc do dong nong chay (g/10phut)

D ligu trong bang 7 cho thay riang cac tién xuc tic duoc tao ra bang cach si

dung silyl diol este IED 1 tao ra céc polyme trén co s¢ propylen c¢6 PDI rong hon dang

k€ so v cac polyme trén co s¢ propylen duoc tao ra bang tién xuc tac chira DiBP lam

chét cho dién tu bén trong.

Bang 8

Tinh nédng cta cac chat xac tdc dugc tao ra tlr tién chat cua tién xuc tac BenMag
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Viéc so sanh dit lidu trong Bang 7 va Bang 8 cho thy rang hoat tinh xuc tac va
tinh chon loc 1ap thé dugc céi thién nho sir dung tién chét magie clorua chira benzoat
(BenMag) dong thoi PDI rong van duoc duy tri ddi voi ca hai loai chit cho dién tir
silyl diol este (IED 1) hodc diol este don (DE). Ngoai ra, khong c6 su cai thién déng ké
vé ca PDI 1dn hé sb udn déi véi ca hai chét cho dién tir bén trong IED 1 va DE so véi

chat xtc tac trén co so.
Béang 9

Tinh ndng cta céac chat xuc tac c6 tién chat BenCat va chét cho dién tir bén

trong silyl diol este
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Dir liéu trong Bang 9 cho thay rang hoat tinh xtic tac va tinh chon loc 1ap thé c6
thé duoc cai bién bang cach thay doi cu tric cua silyl diol este, trong khi tinh ning
ctia chit xuc tac va cac dic tinh ctia polyme van khac biét voi chét xtc tac trén co s&
DiBP.

Diéu dic biét dugc nhac dén la sang ché nay khong chi giéi han & cac phuong
an va cdc vi du minh hoa néu ¢ day, ma con bao gé)m cac dang duogc cai bién cta céac
phuong dn nay bao gdm céc phan ciia cic phuong an va cac to hop cia cac thanh phan

cta cac phuong an la cling nam trong pham vi ctia yéu cau bao hd duédi day.
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YEU CAUBAO HO
1. Ché phim tién xtic tac qua trinh tring hop olefin bao gdm: hdn hop cua gbc magie,
gdc titan, va chit cho dién tir bén trong, chat cho dién tr bén trong nay chua silyl este
¢6 ciu tric:
ﬁ R; R, Rs

R;—C—0O0—C,,—Si—(C,—X
L
trong do m bang 1 dung dé chi hydrocarbyl c¢6 cling s6 nguyén tir cacbon, n bang 1
ding dé chi hydrocarbyl co cting sd nguyén tir cacbon, Ri-R7 1a gidng nhau hodc khac
nhau va mdi nhém duoc chon tir nhém chi bao gdm hydro, nhém hydrocarbyl da dugc
thé c6 1 t6i 20 nguyén tir cacbon, va nhom hydrocarbyl chua dugc thé c6 1 t&i 20

nguyén tur cacbon; va X la nhém cho dién ta.

2. Ché phém tién xtc tac theo diém 1, trong d6 X dugc chon tir nhém chi bao g61n: -
C(FO)OR; -O(09)CR; -(O=)CNHR; -(O=)CNRR'; -NH(O=)CR; -NR'(O=)CR; -C(=O}R; -
OR; -NHR; -NR'R; -SR; -OP(OR')(OR); -OP(=O)(OR")(OR); -S(=0)R; -S(=0)2R; -OS(=

0)2(OR); va td hop cta ching; va

R va R’ 1a gidong nhau hodc khac nhau va mdi nhém R va R' duoc chon tir nhom
chi bao gobm nhém hydrocarbyl da dugc thé c6 1 téi 20 nguyén tr cacbon, nhom

hydrocarbyl chua dugc thé ¢6 1 tdi 20 nguyén tir cacbon, va td hop cua ching.

3.Ché pham tién xuc tdc theo diém 1, trong d6 ché phdm nay chtra chét cho dién tir

bén trong c6 cau truc:

Ry— C—0—C—S8i—C—0—C—Rg

| ||
Ry R R

trong d6 Ri-Rg la gidng nhau hodc khac nhau va moi nhém dugce chon tir nhom chi bao
gbém hydro, nhém hydrocarbyl da dugc thé c¢6 1 t6i 20 nguyén tr cacbon, va nhom
hydrocarbyl chua dugc thé cé 1 téi 20 nguyén tir cacbon.

4. Ché phém tién xtc tdc theo diém 1, trong d6 ché pham nay chira chét cho dién tur

bén trong ¢ cau tric:
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Ry R, Rs 0
| L |
— —c—Tl—(lg—o—c
Ry, R, Rg

5. Ché pham tién xic tac theo diém 1, trong d6 R3-R 12 hydro, Ry va Ry 1a gidng nhau

hodc khac nhau va mdi nhém dugc chon tir nhom g6m hydro, va nhom C,-Cg alkyl.

6. Ché pham tién xuc tdc theo diém 1, trong d6 mdi nhom R, va Ry dugce chon mdt cach

doc 1ap tir nhom chi bao gdm metyl, etyl, n-propyl, i-propyl, n-butyl, i-butyl, va t-butyl.
7. Ché pham tién xuc tac theo diém 1, trong d6 ca hai nhom Ry va Ra déu 1a metyl.

8. Ché pham tién xtic tac theo diém 1, trong d6 R, 1a metyl va R, la etyl.

9. Ché pham tién xuc tac theo diém 1, trong do6 ca hai nhoém Ry va Ry déu la etyl.

10. Ché pham tién xuc tac theo diém 1, trong d6 Ry la metyl va R 1a isobutyl.

Il. Ché pham tién xtc tic theo diém 1, trong do silyl este la

bis(benzoyloxy)dimetylsilan.

12.  Ché phim tién xuc téc theo diém 1, trong do silyl este chta

bis(benzoyloxy)dietylsilan.

13.  Ché pham tién xuc tac theo diém 1, trong do silyl este chua

bis(benzoyloxy)etylmetylsilan.

, trong do silyl este chaa

[

14.  Ché phiam tién xuc tic theo diém

bis(benzoyloxy)isobutylmefylsilan.

15. Ché pham chat xtc tac bao gom: ché pham tién xtc tac theo diém 1; va mot chat

dong xuc tac.

16. Ché phdm chat xic tac theo diém 15, trong d6 ché pham nay bao gdm thanh phén
duogc chon tor nhom chi bao gém chét cho dién t bén ngoai, chét tc ché hoat tinh, va

0 hop cua ching.
17. Quy trinh san xuat polyme trén co s¢ olefin bao gobm cac budc:

cho it nhat mot olefin ti€p xuc véi ché pham chat xuc tac chira ché pham tién

xuc tac theo diém 1 trong cac diéu kién polyme hoéa; va

tao ra polyme trén co so olefin.
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