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(57) Sang ché dé cap dén phuong phap san xuét copolyme khéi trén co s& propylen tao ra
copolyme trén co s& propylen co do diéu hoa 1ap thé, do climg, va do bén chiu va dap my
man theo cach thirc thong thuong va co hiéu qua dong thoi c6 dugc hoat tinh trang hop
cao. Phuong phap san xuét copolyme khéi trén co s& propylen bao gdm cac budc: cho chat
xuc tac tiép xuc voi propylen, hoic propylen va a-olefin, va cho hop chat cho dién tir tiép
xtc voi san pham thu duge dé tao ra copolyme khéi trén co s propylen, chét xuc tac ndy
co thanh phﬁn chét xtc tac ran chira titan, magie, halogen, va hop chét cho dién tir ndi tai,
hop chat nhom hitu co dic thy, va hop chét cho dién tir bén ngoai dac thu.
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Linh vwe ky thuat dwgc dé cap
Sang ché d& cap dén phuong phap san xuét copolyme khéi trén co s&

propylen.

Tinh trang ky thuit cia sang ché

Olefin (vi du, propylen) thuong dugc trung hop bang cach st dung chét xtc
tac trung hop olefin. Cu thé, copolyme khdi trén co s propylen da dugc san xuét
bang cach st dung chét xuc tac trung hop olefin duoc st dung rong rai nho dat

duogc su can bing tot gitra d cirng va do bén chiu va dap.

Cu thé, copolyme khdi propylen-etylen duge dung cho nhiéu linh vuc khac
nhau do copolyme khdi propylen-etylen c6 cac tinh chit co hoc m§ man (vi du, do

cing va do bén nhiét), va co thé dugce san xuat vai gia thanh tuong doi ré.

Copolyme khéi propylen-etylen 1a hdn hop tron gbdm thanh phan polyme chu
yéu chtra propylen, va thanh phén copolyme ngau nhién dugc tao ra boi vige trung
hop propylen va etylen, va thuong dugc san xuét bing cach trung hgp mot cach
hiéu qua 1an luot trong cac diéu kién tvong tng v6i mdi thanh phén dé tron cac hop

phﬁn nay trong thung phéan tng.

Vi du, copolyme khdi trén co so propylen dugce sir dung rong rai la dugc tao
ra bing cach thuc hién bude thu nhit dé trung hop ddng nhat propylen, hodc dong
truing hop ngiu nhién propylen va lugng nho etylen, va thuc hién bugc thir hai dé
ddng trang hop propylen va etylen, hodc propylen va a-olefin khac. Copolyme khéi
trén co s& propylen thu duoc nay co thé dugc 1am nong chay, dugc tao hinh (dugc
duc) nho st dung may tao hinh (duc), may kéo, hoac may tuong tw, va dugc su
dung cho nhiéu tng dung (vi du, chi tiét dung cho 6 t0, chi tiét dung cho dung cu

gia dinh, hop chtra, va tAm).

Thanh phin chét xic tac rdn ¢6 cac hop phan chu yéu la magie, titan, hop

chéit cho dién tr, va nguyén tir halogen da biét 1a mot thanh phan phan cla chat xtc
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tac trung hop olefin nay thuong duoc s dung dé tao ra copolyme khéi trén co so
propylen. Nhiéu chét xtc tac tring hop olefin bao gdm thanh phan chét xtc tac ran,

hop chit nhom hitu co, va hop chét silic hitu co di dugce dé xuét.

Phuong phap san xuit copolyme khdi trén co s& propylen doi hoi viéc tao ra
polypropylen c6 do didu hoa l4p thé cao anh hudng dén do cung nhim tao ra
copolyme khdi trén co sé propylen c6 su can bang tét gitta do ctng va do bén chiu
va dap, c6 duoc hoat tinh dff)ng trung hop cao ¢ budc thir hai nham céi thién d6 bén
chiu va dép, c6 dugc mirc do ngiu nhién cao vé su phan bd etylen va déc tinh
tuong tu trong copolyme nay, va ddm bao kha ndng kiém soat qua trinh tring hop

m¥ mén thong qua tinh chiu trung hop cao.

Copolyme khdi propylen-etylen dugc sit dung rong rai dé san xuét thanh
chin bao hiém (bumper) va bd phan tuong tu bang cach duc 4p luc. Do do, nhim
cai thién ning suét cia quy trinh dac ap lyc, cin dén phwong phip sin Xuat
copolyme khbi propylen-etylen c6 luu lugng néng chiy (MFR: melt flow rate)

duoc cai thién.

MFR cua mot copolyme khéi propylen-etylen chi dugc quyét dinh boi MFR
cia thanh phan polyme propylen, MFR cua thanh phin copolyme ngiu nhién
propylen-etylen, va ham lugng cua thanh phan copolyme ngdu nhién trong
copolyme khéi nay. Dé cai thién dd bén chiu va dap cua copolyme khéi propylen-
etylen, cin dén viéc diéu chinh MFR cta thanh phéan copolyme ngau nhién va ham
lugng cua thanh phéan copolyme ngau nhién dén mirc bang hodc 16n hon cac tri s6
cu thd. Do diéu dugc mong mudn Ia phéan 16n etylen cdu thanh copolyme khéi
propylen-etylen dugc dua vao copolyme ngiu nhién nay, va lugng polyetylen két
tinh 1a nho, nén mudn c6 phuong phap dam bao c6 duge hoat tinh trung hop tuong
d6i cao khi tao hinh copolyme ngiu nhién propylen-etylen (phan nhwa) (so vé6i hoat
tinh trung hop khi tao hinh polypropylen), va etylen dugc dua vao mot cach ¢6 hiéu
qua vao copolyme ngau nhién nay, va chét xtc tac trung hop olefin va thanh phan

twong tu c6 hoat tinh dbng trung hop ngiu nhién tuong d6i cao.
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Copolyme khéi propylen-etylen dugc sir dung dé san xuit thanh chan bio
hidm va bo phan tuong tu doi hoi phai c6 do bén chiu va dap tot (cu thé 1a do bén
chiu va dap tét & nhiét d6 thip). Do bén chiu va dap & nhiét do thap nay phu thude
vao nhiét dd gion cua thanh phan copolyme ngdu nhién. Do nhiét do gion tang khi
ham luong propylen trong thanh phan copolyme ngdu nhién qué cao, va do bén
chiu va dap & nhiét do thip trd nén khong du, nén dugc mong mubn néu lam giam
nhiét do gion cua thanh phén copolyme ngiu nhién biang cach ting ham lugng

etylen trong thanh phéin copolyme ngau nhién.

Hién nay, copolyme khdi propylen-etylen chu yéu dugc sin xudt nhd st
dung quy trinh trong pha khi. Cu thé, quy trinh trong pha khi loai bo nhiét cla qua
trinh trung hop nho viée st dung nhiét 4n ctia propylen 16ng dugc xem la c6 loi do

hidu suét loai bo nhiét cao c6 thé dat duoc véi viée sir dung thiét bi quy md nho.

Phuong phép san xuét copolyme khéi propylen-etylen 4p dung phuong phép
trong pha khi, trong d6 thanh phan polyme (a) chu yéu chira propylen dugc tao ra &
buéce trung hop thir nhét, va thanh phan copolyme ngiu nhién propylen-etylen (b)

duoc tao ra & budc trung hop tht hai (nhu néu trén), da duoc dé xuét.

Tuy nhién, theo phuong phap nay, khi sy phan bd theo thoi gian lvu cla céac
hat polyme da dat dugc boi bude trung hop thu nhét va trai qua budc trung hop thi
hai 1a rong, thi thiét bi phan tng dugc st dung cho bude trung hop thir hai ¢6 thé bi

tic nghén, hodc do bén chiu va dap cua copolyme khéi (san phdm) c6 thé giam.

VAn d& nhu vay xay ra dugc xem la do hoat tinh cua cac hat polyme trai qua
bude trang hop thir hai bién dbi nhiéu do su phan b theo thoi gian luu rong, va sd
luong hat cdu thanh thanh phéan copolyme ngiu nhién ¢ budc trung hop thir hai gia
taing manh. Do do, cin dén viéc ap dung phuong phéap san xuit bao dam c6 dugc
hoat tinh trung hgp cao trong qué trinh dong trung hop ngau nhién, thoi gian luu

ngan, va su phan bd theo thoi gian luu 12 hep.

Do polypropylen thuong dugc tao ra bing cach st dung hydro ma phdi trai

qua phan ung chuyén mach dé lam tac nhén cai bién trong luwgng phén ti, nén cin
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dén viéc st dung hydro véi ndng dd cao nham tao ra polypropylen ¢6 MFR cao

(tlrc 14, c6 trong luong phén tu thap).

Do d6, khi tao ra polypropylen c6 MFR cao bang cach 4p dung quy trinh
trong pha khi c6 st dung nhiét 4n cua propylen 16ng, nén s& c¢6 xu hudng la ndng
do hydro trong khi propylen chua phan Ung tang, va diém suong ciia propylen giam
do viéc st dung hydro & ndng do cao. Do d6, ning suit giam do viéc loai bd nhiét
cua qué trinh trung hop. Khi tao ra thanh phéan copolyme ngiu nhién c6 ham lugng
comonome cao bang cach st dung comonome c6 diém swong thap (vi du, etylen),
thi ndng d6 comonome trong khi chua phan tng ting do viéc st dung comonome ¢

ndng do cao, va hiéu suat loai bo nhiét trong h¢ tuén hoan nay tro nén khong du.

Diac biét, khi tao ra copolyme khdi propylen-etylen ¢c6 MFR cao va ham
luong etylen cao, thi viéc loai bo nhiét khong du hodc sy giam v& ning suat dé xay
ra & budc trung hop thir nhit do ndng d hydro cao, va viéc loai bo nhiét khong du
hodc su giam vé ning suat d& xay ra & budc trung hop thu hai do ndng do etylen
cao. Nham giai quyét cac vAn @& nay, diéu dugc mong muén 13 polypropylen c¢6
MER cao c6 thé dugc tao véi ndng dd hydro thap, va thanh phan copolyme ngiu

nhién c¢6 ham lugng etylen cao co thé duoc tao ra véi nf‘)ng do etylen thép.

Mot vai chit xuc tac tring hop giai quyét cac van dé néu trén da dugc dé

xuat.

Vi dy, dé lam 1am phuong phép san xuét polypropylen c6 MFR cao, phuong
phéap giai quyét van dé hydro bang cach st dung nhom halogenua khi tao ra chat
xuc tac ran (xem Tai liu sang ché 1), phuong phap st dung thanh phan nhom hitu
co va thanh phﬁn k&m hitu co & dang két hop lam chét tro xuc tac (xem Tai liéu
sang ché 2), phwong phap st dung hop chét silic hitu co chtta nhém amino (xem

Tai liéu sang ché 3 ching han), va cdc phuong phép tuong tu da dugc dé xuét.

Pé lam phuwong phép giai quyét van dé lién quan dén kha nang dong triing
hop cua etylen, phuong phdp s dung hop chét titan chtra lién két Ti-N (xem Tai

lidu sang ché 4), phuong phap st sung hop chét silic hitu co va hydrocacbon no
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trong qué trinh trang hgp & budc thir hai (xem Tai li¢u sang ché 5), va phuong

phép tuong tu da dugc dé xut.

Phuong phép san xuit copolyme khéi propylen-etylen, trong d6 hop chét
chira oxy hodc hop chit tuong tu dang khi & trang thai thong thuong dugc bd sung
vao khi thuc hién qua trinh trung hop & budc thir hai nham ngin chin sy bam dinh
giita cac hat polyme va su bam dinh cta céc hat polyme vao thanh trong cua thiét

bi phan tng da dugc dé xuit (xem Tai liéu séng ché 6 chang han).

Tai liéu duoc trich dan
Tai liéu sang ché 1: JP-A-2012-214556

Tai liéu sang ché 2: JP-A-8-67710
Tai lidu sang ché 3: JP-A-8-3215
Tai liéu sang ché 4: JP-A-6-228223
Tai lidu sang ché 5: JP-A-9-87329
Tai lidu sang ché 6: JP-A-61-69822

Ban chit k§ thuit cla sing ché

Tuy nhién, cac phuong phép néu trén c¢6 nhuoc diém 1a kho duy tri hoat tinh
trung hop trong qué trinh trung hop & budc thir hai hodc budc tiép theo, va khong
thé tao ra mot cach 6n dinh copolyme trén co s& propylen co d6 bén chiu va dap m§

man, do ciing m§ mén, d6 bén nhiét my mén, va céac tinh chat tuong tu.

V6i tinh trang k§ thuét néu trén, muc dich cua sang ché 12 d& xuét phuong
phép san xuét copolyme khdi trén co sé propylen bao dam viéc c6 duge hoat tinh
tring hop my méan khi trung hop dong nhét propylen, hoac ddéng trung hop
propylen va etylen hodc propylen va a-olefin khéc voi etylen, va co thé dé dang tao
ra copolyme khdi trén co s& propylen c6 do diéu hoa lap thé my man, do cang my

man, va do bén chiu va ddp m§ man véi hi¢u suat cao.

Céc tac gia sang ché da tién hanh cic nghién clru sdu rong nham giai cac van
d& k§ thuat néu trén. K&t qua 1a, cic tdc gia sang ché da thay rang cac van d€ néu

trén c6 thé giai quyét dugc bang cach tao ra copolyme khdi trén co s& propylen nho
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viéc cho chat xic tac trang hgp olefin tiép xtic voi propylen, hodc propylen va o-
olefin, va cho hop chét cho dién tr tiép Xuc vOi san phém thu duoc, chit xtc tac
trung hop olefin nay c6 thanh phan chit xuc tac ran dung cho qua trinh trung hop
olefin, hgp chit nhom hitu co dic thu, va hop chét cho dién t&r bén ngoai dic thu,
thanh phan chit xuc tac ran nay chia titan, magie, halogen, va hop chét cho dién ti

ndi tai. Phat hién nay da dan dén viéc hoan thanh sang ché.

Dic biét, mot khia canh cua sang ché 1a d& xuét phuong phép san Xuét

copolyme khdi trén co sé propylen sau day.

(1) Phuong phéap san xuit copolyme khéi trén co s& propylen bao gbm cac budce:
cho chét xuc tac trung hop olefin tiép xuc véi propylen, hodc propylen va a-olefin
khac voi propylen, va cho hgp chit cho dién tu (IV) tiép xtic v6i san pham thu
duoc, chit xuc tdc trang hop olefin nay ¢ thanh phan chét xuc tac rin dung cho
qua trinh trung hop olefin chira titan, magie, halogen, va hgp chét cho dién t& ndi
tai, hop ch4t nhom hitu co c6 cong thic chung (I), va hop chit cho dién tir bén
ngoai c¢6 cong thire chung (II) hodc hop chét cho dién tir bén ngoai c6 cong thirc

chung (I1I),
R',AIQ;., )

trong do R! 12 nhém hydrocarbyl c6 1 dén 6 nguyén tir cacbon, p 1a mot s6
thuc thoa mén diéu kién 0<p=3, v6i didu kién cac R' 1a giéng nhau hodc khac nhau
khi nhidu nhém R' ¢6 mit, va Q 1a nguyén tir hydro, nhom hydrocarbyloxy ¢6 1 dén
6 nguyén tir cacbon, hodc nguyén tu halogen, vé1 diéu kién cac nhom Q la gidng

nhau hoic khéc nhau khi nhiéu nhém Q c6 mat,
R2Si(OR%); (ID)

trong do R? 1a nguyén tit hydro, nhém alkyl mach thang c6 1 dén 20 nguyén
tir cacbon, nhom alkyl mach nhanh c6 3 dén 20 nguyén tir cacbon, nhém vinyl,
nhom alyl, nhom alkenyl mach thang hodc mach nhanh c6 3 dén 20 nguyén tir
cacbon, nhom xycloalkyl ¢6 3 dén 20 nguyén tir cacbon, nhom xycloalkenyl c6 3

dén 20 nguyén tir cacbon, nhém hydrocacbon thom c6 6 dén 24 nguyén ti cacbon,
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nhém hydrocacbon chira nguyén tit nito co 2 dén 24 nguyén t cacbon dugc két
thtic boi nguyén t cacbon, hodc nhém amino ¢6 2 dén 24 nguyén t cacbon, va R’
12 nhém alkyl mach thang c6 1 dén 20 nguyén t& cacbon, nhém alkyl mach nhanh
¢6 3 dén 20 nguyén tir cacbon, nhém vinyl, nhém alyl, nhom alkenyl mach thing
hoic mach nhéanh c6 3 dén 20 nguyén tir cacbon, nhém xycloalkyl c6 3 dén 20
nguyén tir cacbon, nhém xycloalkenyl co6 3 dén 20 nguyén t cacbon, hodc nhém
hydrocacbon thom c¢6 6 dén 24 nguyén t&r cacbon, v&i diéu kién ba nhom R’ 1a

gidng nhau hodc khac nhau,
(R*R°N)Si(OR®); (111)

trong do R* va R’ 1a nguyén tir hydro, nhém alkyl mach thang c6 1 dén 20
nguyén tir cacbon, nhom alkyl mach nhanh c6 3 dén 20 nguyén ti cacbon, nhom
vinyl, nhém alyl, nhom alkenyl mach thang hodc mach nhanh c6 3 dén 20 nguyén
tir cacbon, nhom xycloalkyl ¢6 3 dén 20 nguyén tir cacbon, nhom xycloalkenyl ¢6 3
dén 20 nguyén tt cacbon, nhém hydrocacbon thom c6 6 dén 24 nguyén tir cacbon,
nhém hydrocacbon chira nguyén twr nito co 2 dén 24 nguyén t cacbon dugc két
thic béi nguyén tir cacbon, hodc nhém amino c6 2 dén 24 nguyén tir cacbon, véi
didu kién R* va R’ 1a gibng nhau hodc khac nhau, va tuy y duge lién két v6i nhau
dé tao ra vong, va R® 12 nhém alkyl mach thing c6 1 dén 20 nguyén t&r cacbon,
nhém alkyl mach nhanh c6 3 dén 20 nguyén tir cacbon, nhom vinyl, nhém alyl,
nhém alkenyl mach thing hodc mach nhéanh c¢6 3 dén 20 nguyén tir cacbon, nhom
xycloalkyl c6 3 dén 20 nguyén t cacbon, nhom xycloalkenyl ¢6 3 dén 20 nguyén
tr cacbon, hodc nhém hydrocacbon thom ¢6 6 dén 24 nguyén tir cacbon, v0i diéu

kién ba nhom RS 1a gibng nhau hodc khac nhau.

(2) Phuong phap san xuét copolyme khdi trén co s& propylen nhu dugc néu 6 muc

(1), trong d6 hop chit cho dién tir (IV) la rugu.
(3) Phuong phép séan xuit copolyme khdi trén co s& propylen nhu dugc néu 6 muc

(1) hodc (2), trong d6 hop chéit cho dién tir (IV) 1a metanol hodc etanol.
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(4) Phuong phédp san xuét copolyme khdi trén co s& propylen nhu dugc néu & muc
bét ky trong s6 cac muc tr (1) dén (3), trong d6 hop chat cho dién tt bén ngoai co
céng thic chung (II) 1a hop chét cho dién t bén ngoai c6 cong thirc chung (Ila),
hoac hop chit cho dién tr bén ngoai c6 cong thic chung (II1) 12 hop chét cho dién

tir bén ngoai c6 cong thirc chung (Il1a),
R’Si(OR®); (I1a)

trong do R’ 1a nguyén tir hydro, nhém alkyl mach thang c6 1 dén 12 nguyén
te cacbon, nhom alkyl mach nhanh c6 3 dén 12 nguyén ti cacbon, nhém vinyl,
nhom alyl, nhom alkenyl mach thing hoic mach nhanh c6 3 dén 12 nguyén tir
cacbon, nhom xycloalkyl c6 3 dén 12 nguyén tr cacbon, nhém xycloalkenyl ¢6 3
dén 12 nguyén tir cacbon, nhém hydrocacbon thom c6 6 dén 12 nguyén tir cacbon,
nhém hydrocacbon chtta nguyén tu nito ¢ 2 dén 12 nguyén tir cacbon dugc két
thuc bdi nguyén tr cacbon, hodc nhém amino ¢6 2 dén 12 nguyén tit cacbon, va R®
la nhom alkyl mach thng c6 1 dén 12 nguyén t cacbon, nhém alkyl mach nhanh
¢6 3 dén 12 nguyén tr cacbon, nhém vinyl, nhém alyl, nhém alkenyl mach thang
hoic mach nhanh c¢6 3 dén 12 nguyén tir cacbon, nhom xycloalkyl ¢6 3 dén 12
nguyén t cacbon, nhéom xycloalkenyl ¢6 3 dén 12 nguyén tr cacbon, hodc nhoém
hydrocacbon thom c6 6 dén 12 nguyén tir cacbon, voi didu kién ba nhom R® Ia

gidng nhau hodc khac nhau,
(R°R''N)Si(OR'), (Il1a)

trong do R’ va R' 1a nguyén tir hydro, nhém alkyl mach thing c6 1 dén 12
nguyén tt cacbon, nhom alkyl mach nhanh c6 3 dén 12 nguyén t&r cacbon, nhoém
vinyl, nhom alyl, nhém alkenyl mach thang hodc mach nhanh ¢6 3 dén 12 nguyén
tir cacbon, nhom xycloalkyl c6 3 dén 12 nguyén tir cacbon, nhém xycloalkenyl c6 3
dén 12 nguyén tir cacbon, nhoém hydrocacbon thom c6 6 dén 12 nguyén tir cacbon,
nhoém hydrocacbon chira nguyén ttr nito ¢ 2 dén 12 nguyén tir cacbon dugc két
thuc bdi nguyén tir cacbon, hogc nhém amino ¢6 2 dén 12 nguyén tir cacbon, véi
didu kién R°® va R'® 1a gidng nhau hogc khac nhau, va tuy ¥ dugc lién két véi nhau

dé tao ra vong, va R!' 1a nhém alkyl mach thang c6 1 dén 12 nguyén tir cacbon,
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nhém alkyl mach nhénh c6 3 dén 12 nguyén tir cacbon, nhém vinyl, nhom alyl,
nhom alkenyl mach théng hoic mach nhénh c6 3 dén 12 nguyén tr cacbon, nhom
xycloalkyl c6 3 dén 12 nguyén tir cacbon, nhom xycloalkenyl ¢6 3 dén 12 nguyén
t& cacbon, hodc nhém hydrocacbon thom c6 6 dén 12 nguyén tir cacbon, véi didu

kién ba nhém R'! 12 gidng nhau hoic khéc nhau.

(5) Phuong phép san xuét copolyme khdi trén co so propylen nhu dugc néu & muc
bét ky trong s6 cac muc tir (1) dén (3), trong d6 hop chét cho dién tir bén ngoai (II)
1a mot hodc nhiéu hop chit dugc chon tir isopropyltrietoxysilan,
isopropyltrimetoxysilan, n-propyltrietoxysilan, n-propyltrimetoxysilan,
metyltrietoxysilan, metyltrimetoxysilan, etyltrietoxysilan, etyltrimetoxysilan, n-
butyltrietoxysilan, n-butyltrimetoxysilan, isobutyltrietoxysilan,
isobutyltrimetoxysilan, t-butyltrietoxysilan, t-butyltrimetoxysilan,
xyclopentyltrietoxysilan, xyclohexyltrietoxysilan, phenyltrimetoxysilan, va

phenyltrietoxysilan.

(6) Phuong phép san xuét copolyme khéi trén co so propylen nhu dugc néu 6 muc
bét ky trong sb cac muc tir (1) dén (3), trong d6 hop chéit cho dién tir bén ngoai
(I1I) 12 mot hodc nhiéu hop chét dugc chon tir dietylaminotrietoxysilan,
dietylaminotrimetoxysilan, dimetylaminotrietoxysilan, va

dimetylaminotrimetoxysilan.

Theo mot khia canh cta sang ché, do copolyme khéi trén co sé propylen
duoc tao ra b%tng cach st dung chét xuc tac trung hop olefin dic biét nhd cic bude
dac biét, nén co thé dat dugc hoat tinh truing hgp m§ mén khi tring hop déng nhét
propylen, hodc ddng tring hop propylen va olefin bd sung, c6 dugce kha nang chiu
tring hop cao trong qud trinh ddng tring hop ngiu nhién, va dé dang khéng ché

ham lugng cia copolyme ngau nhién (phan nhua) trong copolyme khéi thu duoc.

Do copolyme khdi trén co s& propylen thu duge chira homopolyme propylen
(phan trung hop ddng nhat) hoic copolyme ngiu nhién propylen két tinh bao gdm
mdt lugng dic thu cla propylen va a-olefin bd sung, nén copolyme khéi trén co sé&

propylen nay c6 do didu hoa l4p thé m§ man va do cung vira phai. Do copolyme
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khéi trén co s propylen nay c6 ham lugng a-olefin cao va ham lugng copolyme
ngiu nhién propylen-c-olefin (phan nhua) cao, nén copolyme khéi trén co sé
propylen nay c6 do bén chiu va ddp m§ min. Dic biét, co thé dé dang tao ra
copolyme khdi trén co s& propylen c6 su cin bang tdt gitta dd cting, dd bén chiu va

dap, va cac tinh chat twong ty, voi hi€u suat cao.
Mo ta chi tiét sang che

Phuong phap san xuit copolyme khéi trén co sé propylen (duéi day co6 thé
dugc goi mot cach ngin gon 1a “phwong phdp san xuat”) theo mot phuong an cia
sang ché bao gdbm cac budc: cho chdt xuc tac trung hop olefin tiép xtc véi
propylen, hodc propylen va a-olefin khac véi propylen, va cho hop chét cho dién tir
(IV) tiép xtic voi san pham thu duoc, chit xtc tac trung hop olefin nay c6 thanh
phin chat xtic tac rin dung cho qué trinh tring hop olefin chira titan, magie,
halogen, va hgp chét cho dién tir ndi tai, hgp chit nhom hitu co c6 cdng thire chung
(I), va hop chét cho dién tir bén ngoai c6 cong thirc chung (II) hodc hop chét cho

dién tir bén ngoai c6 cong thirc chung (III),

RlpAlQ?a-p (I)

trong do R! 12 nhém hydrocarbyl c¢6 1 dén 6 nguyén tir cacbon, p 1a mot sd
thuc thod man diéu kién 0<p=3, véi diéu kién cac R'1a giéng nhau hoac khac nhau
khi nhiéu nhom R' ¢6 mit, va Q 12 nguyén tir hydro, nhém hydrocarbyloxy c6 1 dén
6 nguyén tir cacbon, hodc nguyén tir halogen, véi diéu kién cac nhom Q la gidng

nhau hodc khac nhau khi nhiéu nhém Q c6 mit,
R%Si(OR?); (1D)

trong do R? 1a nguyén ti hydro, nhém alkyl mach thing c¢6 1 dén 20 nguyén
t cacbon, nhom alkyl mach nhanh c6 3 dén 20 nguyén ti cacbon, nhém vinyl,
nhom alyl, nhém alkenyl mach thiang hoic mach nhanh c6 3 dén 20 nguyén tir
cacbon, nhém xycloalkyl ¢c6 3 dén 20 nguyén tir cacbon, nhém xycloalkenyl c6 3
dén 20 nguyén tir cacbon, nhém hydrocacbon thom c6 6 dén 24 nguyén tir cacbon,

nhém hydrocacbon chtta nguyén tir nito ¢ 2 dén 24 nguyén tir cacbon dugc két
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thac béi nguyén tu cacbon, hodc nhém amino c6 2 dén 24 nguyén ti cacbon, va R’
12 nhém alkyl mach thang c6 1 dén 20 nguyén tir cacbon, nhém alkyl mach nhdnh
c6 3 dén 20 nguyén tir cacbon, nhém vinyl, nhém alyl, nhém alkenyl mach thang
hoic mach nhanh c¢6 3 dén 20 nguyén tir cacbon, nhém xycloalkyl c6 3 dén 20
nguyén tir cacbon, nhom xycloalkenyl ¢6 3 dén 20 nguyén tit cacbon, hodc nhom
hydrocacbon thom c6 6 dén 24 nguyén tor cacbon, v6i diéu kién ba nhom R’ 1a

giéng nhau hodc khac nhau,
(R'R°N)Si(OR?)5 (111)

trong do R* va R’ 1a nguyén tir hydro, nhém alkyl mach thing c6 1 dén 20
nguyén tir cacbon, nhém alkyl mach nhénh c6 3 dén 20 nguyén tir cacbon, nhom
vinyl, nhom alyl, nhoém alkenyl mach théng hodc mach nhanh cé 3 dén 20 nguyén
ttr cacbon, nhom xycloalkyl c6 3 dén 20 nguyén tir cacbon, nhém xycloalkenyl ¢6 3
dén 20 nguyén tr cacbon, nhom hydrocacbon thom c6 6 dén 24 nguyén tir cacbon,
nhém hydrocacbon chira nguyén tir nito ¢ 2 dén 24 nguyén tir cacbon dugc két
thuc bdi nguyén tir cacbon, hodc nhém amino co6 2 dén 24 nguyén tir cacbon, voi
didu kién R* va R’ 1a gidng nhau hodc khac nhau, va tuy y dugc lién két v&i nhau
dé tao ra vong, va R? 12 nhom alkyl mach thang c6 1 dén 20 nguyén t&r cacbon,
nhom alkyl mach nhénh c6 3 dén 20 nguyén tir cacbon, nhém vinyl, nhém alyl,
nhém alkenyl mach thing hoic mach nhénh c6 3 dén 20 nguyén tir cacbon, nhém
xycloalkyl c6 3 dén 20 nguyén tir cacbon, nhom xycloalkenyl c6 3 dén 20 nguyén
ti cacbon, hodc nhom hydrocacbon thom c6 6 dén 24 nguyén tir cacbon, v&i diéu

kién ba nhém R’ 14 giéng nhau hodc khac nhau.

Chét xtc tac trung hop olefin nay dugc s dung lién quan dén phuong phap
san xuét theo mot phuong 4n cla sang ché ¢6 thanh phan chét xtic tac ran dung cho
qua trinh trung hop olefin (dudi day co thé con duoc goi ngan gon la “thanh phan

chit xtc tac ran”) chira titan, magie, halogen, va hop chat cho dién tr ndi tai.

Halogen cau thanh thanh phén chat xtic tac ran dugc st dung lién quan dén

phuong phap san xuit theo mot phuong 4n cua séng ché ¢6 thé 1a mot hodc nhiéu
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halogen dugc chon tir flo, clo, brom, va iot. Tét hon, néu halogen nay la mot hoac

nhiéu halogen dugc chon tir clo, brom, va iot, va tot hon nita la clo hoéc iot.

Hop chét cho dién tt ndi tai cAu thanh thanh ph?xn chét xtc tac ran dugc st
dung lién quan dén phuong phap san xuit theo mot phuong 4n cia sang ché co thé
la mo6t hodc nhiéu hop chit duogc chon tir ruou, phenol va dAn xuét cua no, axit
halogenua, axit amit, nitril, axit anhydrit, hop chét ete, este cua axit hitu co, este
cua axit silixic, hgp chit chta nhom ete va nhém este, hop chét este cua axit

cacbonic chita nhom ete, aldehyt, keton, va cac hop chat tuong tu.

Cacviducu thé vé hop chét cho dién tr ndi tai bao g@)m ruou nhu etanol,
ruou butyl, rugu 2-etylhexyl, va 1,4-butandiol, phenol va dAn xuét cia né nhu
phenol, crezol, 2,6-dibutylphenol, 1-naphtol, catechol, va 3,5-dibutylcatechol, axit
halogenua nhu benzoic clorua, phtalic diclorua, va axetyl clorua, nitril nhu
butyramit, phenylamit, phtalic axit diamit, axetonitril, xyanobenzen, va este cua
axit 2-xyanobenzoic, axit anhydrit nhu phtalic anhydrit va axetic anhydrit, ete nhu
dibutyl ete, diphenyl ete, 1,3-dimetoxy-2,2-diisobutylpropan, va 9,9-
dimetoxyfloren, este cua axit hitu co nhu este cla axit monocarboxylic nhu este
clia axit benzoic, este clia axit isobutyric, va norbornylcarboxylic este, dieste cua
axit dicarboxylic thom nhu dieste cua axit phtalic va dieste cua axit
naphtalendicarboxylic, dieste cua axit dicarboxylic béo nhu dieste cua axit

malonic, dieste cua axit suxinic, dieste cua axit maleic, va

dieste cua axit glutaric, va dieste cua axit dicarboxylic vong béo nhu dieste
cia axit xycloalkandicarboxylic va dieste cia axit xycloalkendicarboxylic, este cua
axit silixic nhu tetractoxysilan, dixyclopentyldimetoxysilan, tetraphenoxysilan, va
metyltriphenoxysilan, hop chit chta nhém este va ete, nhom nhu xenlosolve
axetat, xenlosolve benzoat, va este cua axit p-etoxyetylbenzoic, hop chét este cia
axit cacbonic chira nhém ete, nhu (2-etoxyetyl) metyl cacbonat va (2-etoxyetyl)

metyl cacbonat, va cac hop chét tuong tu.

Hop chét cho dién tr noi tai co thé 1a dieste cla axit carboxylic dd dugc thé

hodc dieste cua axit xycloalkadienylcarboxylic da dugc thé.
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Vi du vé dieste cta axit carboxylic di dugc thé bao gdm dieste cla axit
carboxylic da duogc thé bing halogen trong d6 nguyén tr hydro dugc thé bing
nguyén tir halogen nhu nguyén tir flo, nguyén tir clo, nguyén tir brom, hoac nguyén
tir iot, dieste cua axit carboxylic da dugc thé bang alkyl trong d6 nguyén tir hydro
dugc thé bang nhém alkyl c6 1 dén 8 nguyén tir cacbon, dieste cila axit carboxylic
da duoc thé bang alkyl halogenua trong do nguyén tit hydro duoc thé bang nguyén

tr halogen va nhom alkyl ¢6 1 dén 8 nguyén tir cacbon, va cac hop chét tuong tu.

Vi du vé dieste cia axit xycloalkadienylcarboxylic da dugc thé bao gdm
dieste cua axit xycloalkadienylcarboxylic da duoc thé trong d6 mot s nguyén tir
hydro chu thanh dieste cua axit xycloalkadienylcarboxylic dugc thé bang nhom

alkyl hodc nhoém twong tu, va cac hop chét tuong tu.

Tét hon, néu hop chit cho dién tir ndi tai 1a mot hodc nhiéu hop chat dugc
chon tir dieste cta axit phtalic nhu dietyl phtalat va dibutyl phtalat, dieste cua axit
malonic nhu dimetyl malonat va dietyl malonat, dieste cua axit malonic da dugc
thé bang hydrocacbon nhu dimetyl diisobutylmalonat, dietyl diisobutylmalonat, va
dietyl benzylidenmalonat, dieste cla axit maleic nhu dietyl maleat va di-n-butyl
maleat, hop chit este ctia axit cacbonic chira nhom ete, nhu (2-etoxyetyl) metyl
cacbonat va (2-etoxyetyl) metyl cacbonat, dieste cta axit xycloalkandicarboxylic
nhu  dimetyl xyclohexan-1.2-dicarboxylat ~va  dieste cua axit  1,1-
norbornyldicarboxylic, va 1,3-diete nhu  2-isopropyl-2-isopentyl-1,3-

dimetoxypropan va 9,9-bis(metoxymetyl)floren.

Thanh phan chét xtc tac rin duogc st dung lién quan dén phwong phap san

xuit theo mdt phuong an cia sang ché c6 thé chira polysiloxan.

Khi thanh phéan chét xtic tac rdn chtra polysiloxan, thi ¢ thé cai thién do
didu hoa lap thé hodc muc do két tinh ctia copolyme khéi trén co s& propylen thu
duogc, va giam bgt lugng bt min trong copolyme khéi trén co sé propylen thu

duoc.
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Polysiloxan 1a polyme chura lién két siloxan (-Si-O-) trong mach chinh, va
con dugc goi la “dau silicon”. Polysiloxan nay c6 thé 1a polysiloxan dang chudi, da
hydro khong hoan toan, vong, hodc da dugc cai bién & dang long hodc nhét & nhiét
d6 trong phong, va c¢6 do nhot ¢ 25°C nam trong khoang tir 0,02 dén 100cm?/gidy
(tir 2 dén 10000cSt), va t6t hon 12 nam trong khoang tir 0,03 dén 5cm?/gidy (tir 3
dén 500cSt).

Vi du vé& polysiloxan dang chudi duge vu tién bao gdm disiloxan nhu
hexametyldisiloxan, hexaetyldisiloxan, hexapropyldisiloxan, hexaphenyldisiloxan,
1,3-divinyltetrametyldisiloxan, 1,3-diclorotetrametyldisiloxan, 1,3-
dibromotetrametyldisiloxan, clorometylpentametyldisiloxan, va 1,3-
bis(clometyl)tetrametyldisiloxan, dimetylpolysiloxan, va metylphenylpolysiloxan.
Vi du vé polysiloxan da hydro khong hoan toan dugc uu tién bao gdm metyl hydro
polysiloxan c6 do hydro hoa nam trong khoang tir 10 dén 80%. Vi du vé
polysiloxan vong dugc uu ti€n bao gdm hexametylxyclotrisiloxan,
octametylxyclotetrasiloxan, decametylxyclopentasiloxan, 2,4,6-
trimetylxyclotrisiloxan, va 2.4,6,8-tetrametylxyclotetrasiloxan. Vi du vé
polysiloxan da cai bién dugc wu tién bao gdm dimetylsiloxan da dugc thé bang
nhom axit béo cao, dimetylsiloxan da duoc thé bang nhém epoxy, va

dimetylsiloxan da dugc thé bing nhom polyoxyalkylen.

Trong sd nay, decametylxyclopentasiloxan va dimetylpolysiloxan la dugc uu

tién, va decametylxyclopentasiloxan la dugc uu tién hon.

Ham lugng cua titan, magie, nguyén tir halogen, va hop chét cho dién tr noi
tai trong thanh phan chét xtc tac rin duogc sir dung lién quan dén phuong phap san

xuét theo mot phuong an cla sang ché 12 khong bi gi¢i han cu thé.

Tét hon, néu ham luong titan (nguyén t titan) trong thanh phan chét xtc tac
rin nam trong khoang tur 0,1 dén 10% khéi lugng, t&t hon nita 1a tir 0,5 dén 8,0%

khoi lugng, va con tdt hon nira 1a tir 1,0 dén 5,0% khoi luong.
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Tét hon, néu ham luong magie (nguyén tir magie) trong thanh phan chat xic
tac ran nam trong khoang tir 10 dén 40% khdi luong, tot hon nita 1a tr 10 dén 30%

khéi lwong, va con tét hon nita 12 tir 13 dén 25% khéi lugng.

Tt hon, néu ham lugng nguyén ti halogen trong thanh phén chét xtc tac
rin nam trong khoang tir 20 dén 89% khdi luong, tot hon nita 1a tir 30 dén 85%

khéi luong, va con tot hon nita 12 tir 40 dén 75% khdi luong.

Tét hon, néu ham lwong hop chét cho dién tir ndi tai trong thanh phén chét
xUc tac rin nim trong khoang tur 0,5 dén 40% khoi luong, t5t hon nita 1a tir 1 dén

30% khéi luong, va con tét hon nita 1a tir 2 dén 25% khéi luong.

Thanh phan chat xuc téc ran dugc st dung lién quan dén phwong phap san
xuét theo mot phuong an ciia sang ché ngoai cdc hop phan néu trén c6 thé con chira

chit phan tng chia silic, phospho, hodc kim loai (vi du, nhom).

Vi du vé chit phan ting nay bao gbém hop chét silic hitu co chira lién két Si-
0-C, hop chét silic hitu co chira lién két Si-N-C, hop chat axit phosphoric chira lién
két P-O, hop chét nhom hitu co (vi du, trialkyl nhom, dialkoxy nhom clorua, alkoxy
nhdom dihalogenua, va trialkoxy nhérh), va nhom trihalogenua. Trong s6 nay, hop
chét silic hitu co chira lién két Si-O-C, hop chét silic hiru co chtra lién két Si-N-C,

va hop chit nhdm hitu co 1a duge vu tién.

Khi thanh phan chit xtc tic ran chtra chit phan tmg nhu viy, c6 thé cai
thién mot cach dé dang hoat tinh tring hop va do diéu hoa lap thé khi truing hop

propylen hodc propylen va olefin bd sung.

Thanh phan chit xuc tac ran duoc st dung lién quan dén phuong phap san
xuit theo mot phuong 4n cla sang ché c6 thé dugc tao ra bang cach cho hop chat
titan, hop chit magie, hop chit halogen tuy y (trir hop chét titan khi hop chit titan
nay la hop chét titan halogenua), va hgp chét cho dién tir noi tai tiép xtc véi nhau,

chang han.
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Vi du vé& hop chit titan bao gdm hop chét titan héa tri bdn c6 cong thic

chung (V).
Ti(OR )Xy, (V)

trong do R'? 12 nhoém hydrocacbon ¢6 1 dén 10 nguyén tir cacbon, véi diéu
kién 12 R'? gibng nhau hodc khac nhau khi nhiéu OR'® c6 mat, X 1a nguyén ti
halogen, v6i didu kién cac X 1a giéng nhau hodc khac nhau khi nhiéu X c6 mat, va

j 1a mot s6 nguyén tir 0 dén 4.

Hop chét titan héa tri bén c6 cong thirc chung (V) la mot hoac nhiéu hop

chat dugc chon tir alkoxytitan, titan halogenua, va alkoxytitan halogenua.

Céc vi du cu thé vé hop chét titan hoa tri bbn bao gdm titan tetrahalogenua
nhu titan tetraflorua, titan tetraclorua, titan tetrabromua, va titan tetraiodua,
alkoxytitan trihalogenua nhu metoxytitan triclorua, etoxytitan triclorua,
propoxytitan triclorua, va n-butoxytitan triclorua, dialkoxytitan dihalogenua nhu
dimetoxytitan diclorua, dietoxytitan diclorua, dipropoxytitan diclorua, va di-n-
butoxytitan diclorua, va trialkoxytitan halogenua nhu trimetoxytitan clorua,

trietoxytitan clorua, tripropoxytitan clorua, va tri-n-butoxytitan clorua.

Trong sd nay, hop chat titan chua halogen la dugc uwu tién, titan
tetrahalogenua nhu titan tetraclorua, titan tetrabromua, va titan tetraiodua la duoc
wu tién hon, va titan tetraclorua la dugc dic biét vu tién. Cac hop chét titan nay co
thé duoc st dung mot minh hodc ¢ dang két hop. Hop chét titan hoa tri bdn co
céng thtrc chung (V) cé thé duoc str dung & trang thai trong d6 hop chét titan hoa
tri bén dugc pha lodng bang hop chét hydrocacbon, hgp chit hydrocacbon da duoc

halogen hod, hodc cac hop chét tuong tu.

Vi du v& hop chéit magie dugc st dung dé tao ra thanh phan chit xuc tac ran
bao gdbm mot hodc nhiéu hop chat magie dugc chon tir magie dihalogenua,
dialkylmagie, alkylmagie halogenua, dialkoxymagie, diaryloxymagie, alkoxymagie

halogenua, mudi magie cia axit béo, va cac hop chat twong tu. Trong s nay,
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magie dihalogenua, hon hgp cuia magie dihalogenua va dialkoxymagie, va

dialkoxymagie l1a dugc vu tién, va dialkoxymagie dugc déc biét uvu tién.

Vi du vé dialkoxymagie bao gém mot hodc nhiéu hop chét duogc chon tir
dimetoxymagie, dietoxymagie, dipropoxymagie, dibutoxymagie,
etoxymetoxymagie, etoxypropoxymagie, butoxyetoxymagie, va cac hgp chét tuong
tu. Cac dialkoxymagie nay co thé dugc diéu ché boi phan tng ctia kim loai magie
voi rugu voi s ¢6 mat cia halogen, hop chét kim loai chira halogen, hoic céac hop

chét twong tu.

T6t hon, néu hop chét magie dugc st dung dé tao ra thanh phén chit xuc tac
rdn 1a & dang hat hodc bot. Hop chit magie c6 thé ¢6 hinh dang khong xac dinh

hoac hinh dang cau.

Vi du, khi dialkoxymagie dang hinh ciu dugc st dung, thi bdt polyme thu
dugc bdi qua trinh tring hop c6 dang hat rd rét hon va sy phéan b6 ¢& hat hep. Diéu
nay cho phép co thé cai thién kha ning ning van hanh cua bdt polyme trong qua
trinh tring hop, va dé dang gidm bt hodc ngan chan tinh trang nhu tic nghén do

bot min ciu thanh bot polyme gay ra.

bialkoxymagie dang hinh cAu khong nhét thiét phai c6 hinh dang ciu tuyét
dbi, ma no co thé c¢6 hinh dang bau duc hodc dang hinh ct khoai tay. Tét hon, néu
ty s& (I/w) gitta duong kinh theo truc 16n (1) va duong kinh theo truc nho (w) cua
dialkoxymagie dang hinh cdu bing 3 hoic nhé hon, t5t hon nita 1a nam trong

khoang tir 1 dén 2, va con t6t hon nita la tir 1 dén 1,5.

Tt hon, néu c& hat trung binh cta dialkoxymagie nam trong khoang tur 1
dén 200pm, va tot hon nita 1a tr 5 dén 150pum. Khi dialkoxymagie c6 hinh dang
cAu, thi ¢& hat trung binh cua dialkoxymagie t6t hon 1a nam trong khoang tir 1 dén

100pm, tét hon nita 1a tir 5 dén 50pm, va con tdt hon nira 1a tir 10 dén 40pum.

Tét hon, néu dialkoxymagie c6 sy phan bd ¢& hat hep, va c6 ham luong bot
min thép va ham lugng bot tho thép. bac biét hon, tdt hon néu dialkoxymagie bao

gém cac hat co ¢d hat (dugc do béng cach st dung mdy phan tich sy phéan bd ¢ hat
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nhiéu xa/tan xa) bang hodc nhé hon 5um, theo ty 1& bing 20% hodc nho hon, va t6t
hon nita 12 10% hodc nhod hon. Tét hon, néu dialkoxymagie bao gdm cac hat c6 c&
hat bing hodc 16n hon 100pum, theo ty 16 bing 10% hodc nhé hon, va tot hon nita la

5% hoac nho hon.

Tét hon, néu su phan bé ¢& hat, In(D90/D10) (trong d6, D90 la ¢& hat chiém
90% su phan bd ¢ hat theo thé tich tich luy, va D10 1a c& hat chiém 10% su phan
bd ¢& hat theo thé tich tich lu¥) cua dialkoxymagie bang 3 hodc nhé hon, va t6t hon

nita bang 2 hodc nho hon.

Dialkoxymagie dang hinh cAu néu trén c6 thé duogc tao ra nho st dung
phuong phap di md ta trong cic don yéu cu cap patent Nhat Ban s JP-A-58-
41832, JP-A-62-51633, JP-A-3-74341, JP-A-4-368391, JP-A-8-73388, hodc cac

don tuong tu.

Luu y rang thuat ngit “cd hat trung binh” dugc dung trong ban mo ta lién
quan dén dialkoxymagie dung dé chi ¢o hat trung binh D50 (tuc 13, ¢& hat chiém
50% su phan bd c& hat theo thé tich tich lu§) do dugc nhd st dung mday phan tich
su phan bd ¢ hat nhifu xa/tdn xa. Thuat nglt “cd hat trung binh D10” dugc dung
frong ban mé ta ding dé chi ¢& hat chiém 10% su phan bd c& hat theo thé tich tich
luy do dugc nhd st dung may phén tich sy phan bd ¢o hat nhiéu xa/tan xa, va thuét
ngit “c& hat trung binh D90” dugc dung trong ban m6 ta dung dé chi co hat chiém
90% su phan bd c& hat theo thé tich tich lu§ do duogc nho st dung may phén tich su

phén b c& hat nhiéu xa/tan xa.

Hop chit magie cAu thanh thanh phan chit xtc tac ran duge st dung lién
quan dén phuong phap san xuét theo mot phuong én cua sang ché co thé duge st
dung ¢ trang thai rin, hodc cb thé duoc st dung duédi dang dung dich hodc huyén

phu chtra hop chét magie.

Khi hop chéit magie & thé rdn, thi hop chat magie nay c6 thé dugc hoa tan

trong dung moi ma co thé hoa tan hop chat magie dé tao ra dung dich chaa hop
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chit magie, hodc c6 thé duoc tao huyén pht trong dung moi ma khong thé hoa tan

hop chit magie dé tao ra huyén phu chta hop chit magie.

Khi hop chat magie & thé long, thi hop chit magie nay c6 thé duoc st dung
ludn duédi dang dung dich chira hop chit magie, hodc c6 thé dugc hoa tan trong
dung mo6i ma co thé hoa tan hop chét magie dé tao ra dung dich chtra hop chét

magie.

Vi du vé& dung mdi ma c6 thé hoa tan hgp chat magie ran bao gom mdt hoéc

nhiéu hop chat dugc chon tr nhom bao gom rugu, ete, va este.

Céac vi du cu thé vé dung moi ma co thé hoa tan hop chét magie rin bao gbdm
ruou co 1 dén 18 nguyén tir cacbon, nhu metanol, etanol, propanol, butanol,
pentanol, hexanol, 2-etylhexanol, octanol, dodecanol, ruou octadexyl, rugu oleyl,
reou benzyl, rugu phenyletyl, ruou cumyl, ruou isopropyl, rugu isopropylbenzyl,
va etylen glycol; ruou chtra halogen c6 1 dén 18 nguyén te cacbon, nhu
triclorometanol, triclboroetanol, va triclorohexanol; ete co 2 dén 20 nguyén twr
cacbon, nhu metyl ete, etyl ete, isopropyl ete, butyl ete, amyl ete, tetrahydrofuran,
etyl benzyl ete, dibutyl ete, anisole, va diphenyl ete; este cla axit kim loai nhu
tetractoxytitan,  tetra-n-propoxytitan, tetraisopropoxytitan,  tetrabutoxytitan,
tetrahexoxytitan, tetrabutoxyzirconi , va tetraetoxyzirconi ; va cac hgp chét twong
tu. Trong sb nay, rugu nhu etanol, propanol, butanol, va 2-etylhexanol 1a dugc uu

tién, va 2-etylhexanol la dugc dac biét vu tién.

Vi du vé dung mo6i ma khong thé hoa tan hop chét magie rén bao gbm dung

mdi hydrocacbon no va dung moi hydrocacbon khong no.

Dung mdi hydrocacbon no va dung moi hydrocacbon khong no la an toan va
¢6 kha nang ap dung cong nghiép cao. Vi du vé dung moi hydrocacbon no va dung
mdi hydrocacbon khong no bao gém mot hodc nhiéu hop chit dugc chon tir hop
chét hydrocacbon béo mach thang hoic mach nhéanh c6 diém soi nam trong khoang
tr 50 dén 200°C, nhu hexan, heptan, decan, va metylheptan, hop chit hydrocacbon

vong béo co diém s6i nam trong khoang tir 50 dén 200°C, nhu xyclohexan,
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etylxyclohexan, va decahydronaphtalen, hop chit hydrocacbon thom c6 diém so6i
nam trong khoang tr 50 dén 200°C, nhu toluen, xylen, va etylbenzen, va cic hop
chét twong tu. Tét hon, néu dung mdi hydrocacbon no va dung mdi hydrocacbon
kho6ng no 1a mot hodc nhiéu hop chat duoc chon tir hop chit hydrocacbon béo mach
thing c6 diém soi nam trong khoang tir 50 dén 200°C, nhu hexan, heptan, va decan,
va hop chét hydrocacbon thom c6 diém s6i ndm trong khoang tir 50 dén 200°C, nhu

toluen, xylen, va etylbenzen.

Thanh phéan chét xuc tac rén c6 thé dugce san xuit mot céch tuy y bang cach
st dung hop chit halogen (trr hop chét titan halogenua khi hgp chét titan 12 hop

chét titan halogenua).
Vi du v& hop chét halogen bao gbdm hop chét silic chira halogen hod tri bén.

Céc vi du cu thé vé hop chét halogen bao gdm silan tetrahalogenua nhu
tetraclorosilan (silic tetraclorua) va tetrabromosilan, va silan da dugc halogen hoa
chtra nhom alkoxy nhu metoxytriclosilan, etoxytriclosilan, propoxytriclosilan, n-
butoxytriclosilan, dimetoxydiclosilan, dietoxydiclosilan, dipropoxydiclosilan, di-n-
butoxydiclosilan, trimetoxyclosilan, trietoxyclosilan, tripropoxyclosilan, va tri-n-

butoxyclosilan.

Vi du vé hop chét cho dién tir noi tai dugc st dung dé tao ra thanh phﬁn chét

xtic tac ran bao gom céac hop chat da néu trén.

Khi thanh phan chét xtc tac ran chia polysiloxan, thi vi du vé polysiloxan
duogc st dung dé tao ra thanh phén chét xtic tac rin bao gém cac hop chit da néu

trén.

Thanh phan chit xtc tac ran duogc str dung lién quan dén phuong phap san
xuit theo mdt phuong an clia sang ché c6 thé duogc san xuit bing cach st dung
phuong phép cung nghién thanh bot hop chit magie ran khong c6 kha ning hoan
nguyén, hop chit cho dién tir noi tai, va titan halogenua, phuwong phap cho hop chit
magie halogenua chira rugu hodc nhom tuong tu, hop chét cho dién tir noi tai, va

titan halogenua ti€p xuc v6i nhau véi sy c6 mit ciia dung moi hydrocacbon tro,
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phuong phap cho dialkoxymagie, hop chét cho dién tir noi tai, va titan halogenua
tiép xuc v6i nhau v6i su c6 mit ciia dung moi hydrocacbon tro, phuong phap cho
hop chét magie c6 kha ning hoan nguyén, hop chat cho dién tr ndi tai, va titan
halogenua tiép xtc véi nhau dé két taa chit xuc tac ran, hodc cac phuong phap

tuong tu.

Céc vi du cu thé vé phuong phéap san xudt thanh phin chit xtc téc rin gdm

cac phuong phéap duoc liét ké dudi day (xem cac phuong phép (1) dén (16)).

Khi thuc hién céc phuong phap (1) dén (16), hai hodc nhiéu hop chét cho
dién tir ndi tai co thé duoc str dung & dang két hop. Trong truong hop nay, hai hoac
nhiéu hop chét cho dién tir noi tai co thé duogc st dung cho mot phan tng duy nhét,

hodc c6 thé dugc st dung lan luot.

Khi thue hién céc phuong phap (1) dén (16), céc hop phan ¢6 thé dugc cho
tiép xtic vGi nhau v6i sy ¢ mat cua chét phan Gng (vi du, silic, phospho, hodc

nhom) va chét hoat dong bé mit.

(1) Magie halogenua dugc hoa tan trong hop chét alkoxytitan, va hgp chat
silic hiru co duge cho tiép xtc v6i dung dich nay @8 thu dugc san phim ran. San
pham rin nay duoc cho phan @ng véi titan halogenua, va hop chat cho dién tir ndi
tai duoc cho phan tng véi san phém thu duoc (hodc 1a déng thoi hodc lan luot) dé

tao ra thanh phan chét xtic tac rén dung cho qud trinh trung hop olefin.

(2) Magie halogenua va rugu dugc cho phan Ung dé thu duoc dung dich
ddng nhét, va carboxylic anhydrit dugce cho tiép xtc v6i dung dich dbng nhéit nay.
Titan halogenua va hop chét cho dién t ndi tai dugc cho phan Gng véi dung dich
nay dé thu dugc chét ran, va titan halogenua dugc cho tiép xtc véi chét rn nay dé

tao ra thanh phan chét xtc tac rdn dung cho qua trinh trung hop olefin.

(3) Magie kim loai, butyl clorua, va dialkyl ete dugc cho phan Ung dé téng
hop hop chét magie hitu co, va alkoxytitan dugc cho phan g véi hop chit magie

hitu co nay dé thu duoc san phém ran. Hop chat cho dién tir ndi tai va titan
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halogenua ddng thoi hodc lan luot dugce cho phan Gng vai san pham ran nay dé tao

ra thanh phén chat xtc tac ran dung cho qua trinh trung hop olefin.

(4) Hop chit magie hitu co nhu dialkylmagie va hop chit nhom hitu co duge

cho

phan tng véi rugu v6i sy ¢6 mat cua dung moi hydrocacbon dé thu dugce dung dich
dbng nhét, va hop chét silic nhu silic tetraclorua dugc cho tiép xtc véi dung dich
nay dé thu dugc san phém ran. Titan halogenua va hop chét cho dién tir noi tai
dugc cho phan tng véi san phim rin nay véi su c6 mat cua dung moi hydrocacbon
thom, va titan tetraclorua dugc cho tiép xuc vOoi san phrfun thu duoc dé tao ra thanh

phén chat xtc tac ran dung cho qud trinh trang hop olefin.

(5) Magie clorua, tetraalkoxytitan, va rugu béo dugc cho phan ung véi su ¢o
mit cia dung moi hydrocacbon dé thu duoc dung dich df")ng nhat, va titan
halogenua dugc cho tiép xuc v6i dung dich nay. Sau do, hdn hop nay dugc dun
néng d8 két tha chit rin, va hop chét cho dién ti noi tai duoc cho tiép xtc voi chit
rén nay (hoac la déng thoi hodc lan lugt). Sau do, hén hop nay duge cho phan tng
v6i titan halogenua dé tao ra thanh phin chét xtc tac ran dung cho qua trinh tring

hop olefin.

Trong truong hop nay, co thé b6 sung thém viéc xir ly bing cich st dung

hop chét cho dién tir ndi tai khac v6i hop chét cho dién tir ndi tai néu trén.

(6) Bot kim loai magie kim, hop chét alkylmonohalogen, va iot duoc cho
phan ting, va tetraalkoxytitan, axit halogenua, va rugu béo dugc cho phan Gng voi1
hdn hop nay véi sy ¢6 mit cua dung moi hydrocacbon dé thu duoc dung dich dong
nhét. Sau khi bd sung titan tetraclorua vao dung dich nay, hén hop nay dugc dun
néng dé két tia chét rin, va hop chét cho dién t ndi tai dugc cho tiép xtic voi chét
ran nay (hodc la déng thoi hodc 1an luot). Sau do, hdn hop nay duge cho phan Ung
v6i titan tetraclorua dé tao ra thanh phan chat xuc tac ran dung cho qué trinh tring

hop olefin.
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(7) bialkoxymagie dugc tao huyén phu trong dung mdi hydrocacbon, va cho
tiép xic véi titan tetraclorua. Hon hop nay dugce dun néng, va cho tiép xtic véi hop
chét cho dién ti noi tai (hoic la déng thot hodc 1an luot) dé thu dugc san phém rén.
San phim rdn nay duoc rira bing dung moi hydrocacbon, va cho tiép xtic véi titan
tetraclorua v6i su ¢6 mit cua dung moi hydrocacbon dé tao ra thanh phan chét xuc

tac rdn dung cho qua trinh trung hop olefin.

Trong truong hop nay, hop phén rin c6 thé dugc 1am néng vo6i sy ¢ mat
hodc khong c6 mit cua dung moi hydrocacbon. Co thé bd sung thém viéc xu ly
bing cach sit dung hop chét cho dién tir ndi tai khac véi hop chat cho dién tir ndi

tai néu trén.

(8) Dialkoxymagie dugc tao huyén phu trong dung méi hydrocacbon, va cho
tiép xUc vdi titan halogenua va hop chét cho dién tir noi tai dé thu duoc san phém
ran. San pham rdn nay duoc rira bang dung mdi hiru co tro, va cho tiép xutc véi
titan halogenua véi sy c6 mit ctia dung mdi hydrocacbon dé tao ra thanh phan chat

xtc tac ran dung cho qua trinh trung hop olefin.

Trong trudng hop nay, hop phin rin va titan halogenua c6 thé duoc cho tiép

xtc v6i nhau hai hodc nhiéu lan.

(9) Pialkoxymagie, canxi clorua, va hgp chét silic chra nhom alkoxy dugc
cung nghién thanh bot. Chét ran da duogc nghién thanh bot nay dugc tao huyén phu
trong dung moi hydrocacbon, va duge cho phan rng vo6i titan halogenua va hop
chat cho dién ti noi tai. Titan halogenua dugc cho tiép xtc voi hon hop nay dé tao

ra thanh phan chat xtc tac rén ding cho qua trinh trung hop olefin.

(10) bialkoxymagie va hop chat cho dién t ndi tai dugc tao huyén phu
trong dung mdi hydrocacbon, va cho tiép xuc (dugc cho phan tng) véi titan
halogenua d8 thu dugc san pham ran. San phim rin nay dugc ria bang dung moi
hydrocacbon, va cho tiép xic voi titan halogenua véi sy c6 mat cia dung moi
hydrocacbon dé tao ra thanh phén chit xtuc tac ran dung cho qua trinh tring hop

olefin.
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(11) Magie béo nhu magie stearat dugc cho phan tng voi titan halogenua va
hop chét cho dién tir noi tai. Sau do, titan halogenua dugc cho tiép xtc voi hdn hop

nay dé tao ra thanh phan chét xuc tac ran dung cho qua trinh trung hop olefin.

(12) Dialkoxymagie dugc tao huyén phu trong dung modi hydrocacbon, va
cho tiép xtic véi titan halogenua. Hdn hop nay dugc dun néng, va dugc cho phan
{mg v6i hop chat cho dién tir noi tai (hodc 1a dong thoi hode 14n luot) dé thu duge
san pham rdn. San phdm rdn nay dugc rua bang dung mdi hydrocacbon, va cho tiép
xlic vé6i titan halogenua v6i sy ¢ mat cia dung moi hydrocacbon dé tao ra thanh
phan chét xtc tac rin dung cho qua trinh trung hop olefin, trong d6 nhom clorua

duge cho tiép xtic & budc tao huyén phi/tiép xtic hodc budce tiép xuc/phan tmg.

Luu ¥ rang c6 thé bd sung thém viéc xir ly bang cach st dung hop chét cho

dién ttr noi tai khac vai hop chat cho dién tir noi tai néu trén.

(13) Pialkoxymagie, 2-etylhexyl ruqu, va cacbon dioxit dugc cho phan ung
v6i su ¢ mit ciia dung moi hydrocacbon dé thu duoc dung dich dong nhét. Titan
halogenua va hgp chit cho dién tr ndi tai dugc cho phan (ng v6i dung dich nay
(hoac 1a déng thoi hodc lan luot) dé thu duoc chit rin. Chét rin nay dugc hoa tan
trong tetrahydrofuran, va san pham ran dugc két tia. Titan halogenua dugc cho
phan Gng v6i san pham rdn nay (tly y hai hodc nhiéu 14n) dé tao ra thanh phan chét

xtic tac ran dung cho qua trinh trung hop olefin.

Luu y rang hop chét silic nhu tetrabutoxysilan c6 thé duoc st dung trong

budc tiép xuc, bude tiep xuc/phan ung, hodc budc hoa tan.

(14) Magie clorua, hop chét epoxy hitu co, va hop chét axit phosphoric dugc
tao huyén phu trong dung mdi hydrocacbon, va dugc dun nong dé thu dugc dung
dich ddng nhat. Carboxylic anhydrit va titan halogenua duoc cho phan Ung voi
dung dich nay dé thu duoc san phém ran. Hop chét cho dién tir ndi tai dugc cho
phan ng v6i san phadm rén nay (hodc 1a ddng thoi hodc lan luot), va san pham

phan Gng thu dugc duge rua bang dung moi hydrocacbon. Titan halogenua duoc
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cho tiép xtc v6i phan Gtng san pham dé tao ra thanh phan chat xtc tac ran dung cho

qua trinh tring hop olefin.

(15) bialkoxymagie, hop chét titan, va hop chét cho dién tir ndi tai dugc cho
phan tng v6i sy c¢6 midt cia dung modi hydrocacbon, va hop chét silic nhu
polysiloxan dugc cho phan ung véi san pham phan tGng thu duge. Titan halogenua
va mudi kim loai cua axit hitu co dugc cho phan Ung lan luot v&i hon hop nay, va
titan halogenua dugc cho tiép xtic v6i hdn hgp nay dé tao ra thanh phin chit xuc

tac ran dung cho qua trinh trung hop olefin.

(16) bialkoxymagie va hop chat cho dién tir ndi tai duogc tao huyén phu
trong dung mdi hydrocacbon. Huyén pht nay dugc dun néng, va cho tiép xtc v6i
silic halogenua. Hon hgp nay dugc cho tiép xuc voi titan halogenua dé thu duoc
san pham ran. San pham rdn nay dugc rira bang dung moi hydrocacbon, va cho tiép
xlc v6i titan halogenua v6i sy ¢6 mit cia dung moi hydrocacbon dé tao ra thanh

phén chét xtic tac rén ding cho qua trinh trung hop olefin.

Trong trudong hop nay, hop phan ran c6 thé dugc lam noéng voi su ¢ mat

hoic khong c6 mat ciia dung moi hydrocacbon.
Khi thuc hién cac phuong phéap (1) dén (16), titan halogenua va dung moi

hydrocacbon ¢6 thé duoc cho tiép xuc véi thanh phan chat xtc tac ran di dugc rira
& nhiét d6 nim trong khoang tir 20 dén 100°C, hdn hop nay co thé dugc dun nong
dé thuc hién phan (g (phan tng béc hai), va duge rira bang dung moi hitu co tro &
thé 1ong & nhiét do trong phong, va cong doan nay co thé duoc lap lai 1 dén 10 1an
dé cai thién thém hoat tinh tring hop khi tring hop olefin, va do diéu hoa 1ap the

cta polyme thu dugc.

Thanh phan chit xtc tac rén c6 thé duoc san xuat mot cach thich hop bang
cach st dung phuong phéap bét ky trong s6 cac phuong phap (1) dén (16). Tbt hon,
néu tao ra thanh phan chét xdc téc ran bang cich st dung phuong phép (1), (3), (4),
(5), (7), (8), hoac (10), va dac biét tét 1a phwong phéap (3), (4), (7), (8), hodc (10),
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do viée c6 thé tao ra dwgc thanh phan chit xuc tac ran dung cho qua trinh trung

hop olefin dam bao c6 do diéu hoa 1ap thé cao.

Tét nhat, néu tao ra thanh phin chét xtc tac ran bang cach tao huyén phu
dialkoxymagie va hop chét cho dién t&r noi tai trong dung moi hydrocacbon dugc
chon tr hydrocacbon mach théng, hydrocacbon béo mach nhénh, hydrocacbon
vong béo, va hydrocacbon thom, bd sung huyén phi nay vao titan halogenua dé
thuc hién phan ung dé thu dugc san phim rdn, rira san pham ran nay bang dung
moi hydrocacbon, va cho hop chét cho dién t& ndi tai tiép xuc véi san pham rin

nay véi sy ¢ mat cua dung mdi hydrocacbon.

Thanh phin chit xtc tac rén duge tao ra bang cach st dung phuong phap
néu trén c6 thé duge cho tiép xuc véi hop chét silic hitu co chta lién két Si-O-C,
hop chit silic hitu co chtra lién két Si-N-C, va hop chit nhom hitu co (tuy ), xét
trén quan dim cai thién hoat tinh truing hop va phan Gng hydro cta thanh phén

chat xdc tac rdn nay.

Tét hon, néu cho thanh phan chét xuc tac ran tiép xuc véi cac hop chat nay
vGi sy ¢6 mit cia dung moi hydrocacbon. Sau khi cho thanh phan chét xtic tac rin
tiép xuc véi mdi hop phan, hdn hop nay dugc rira mot cach thod dang bang dung
mdi hydrocacbon dé loai bd cac hop phan khong cAn thiét. Thanh phan chét xtc tac

ran c6 thé duoc cho tiép xuc lap lai véi cac hop chat néu trén.

Khi tao ra thanh phén chit xuc tac rin, tdt hon, néu cac hop phén duoc cho
tiép xtic véi nhau & nhiét do nam trong khoang tir -10 dén 100°C, t6t hon nita 1a tur

0 dén 90°C, va con tét hon nita 1a tir 20 dén 80°C.

Tét hon, néu cac hop phan duge cho tiép xic véi nhau trong khoang thoi
gian nam trong khoang tir 1 phut dén 10 gio, tot hon nita 1a tir 10 phut dén 5 gio, va

con tét hon nita 1a tir 30 phut dén 2 gio.

Céc hop phén c6 thé duoc cho tiép xic véi nhau véi ty 1€ tay y. Tét hon, néu
hop chit silic hiru co chira lién két Si-O-C, va hop chét silic hitu co chtra lién ket

Si-N-C dugc st dung véi luong nim trong khoang tur 0,2 dén 20mol, ot hon nita 13
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tr 0,5 dén 10 mol, va con t&t hon nira 1a tir 1 dén 5mol, tinh theo 1mol nguyén tir
titan cAu thanh thanh phan chat xac tac rén. Tét hon, néu hop chit nhom hitu co ¢6
cong thtrc chung (I) dugc st dung véi lugng nam trong khoang tr 0,5 dén 50mol,
t6t hon nita 1a tr 1 dén 20mol, va con tot hon nita 1a tir 1,5 dén 10mol, tinh theo

Imol nguyén tir titan cAu thanh thanh phan chét xuc tac ran.

Tét hon, néu loai bd dung mdi tdn du tir thanh phan chét xuc tac ran thu
duge dé sao cho ty 1é khéi lugng cta dung mdi tinh theo hop phén rin 1a 1/3 hodc
nhé hon, va t6t hon 13 ndm trong khoang tir 1/6 dén 1/20, dé thu dugc thanh phan

rin dang bot.

Luong mdi hop phan dugc st dung khi tao ra thanh phan chét xtc tac ran
khac nhau tuy thudc vao phuong phap san xuét. Vi dy, hop chét titan halogenua
hoa tri bbn dugc st dung voi luong nam trong khoéang tir 0,5 dén 100mol, tdt hon
la tir 0,5 dén 50mol, va tét hon nira 1a tir 1 dén 10 mol, tinh theo Imol hop chét
magie. Hop chat cho dién tir ndi tai va hop chét magie dugc st dung voi téng ham
lwong nam trong Khoang tir 0,01 dén 10mol, tot hon 1a tir 0,01 dén 1mol, va tét hon
nita 1a tir 0,02 dén 0,6mol, tinh theo 1mol hop chét magie. Dung moi dugc su dung
voi lugng nam trong khoang tir 0,001 dén 500mol, tdt hon 1a tir 0,001 dén 100mol,
va tot hon nira 1a tur 0,00S dén 10mol, tinh theo 1mol hop chat magie. Polysiloxan
duoc st dung v6i lugng nam trong khoang tir 0,01 dén 100g, t&t hon 1a tir 0,05 dén

80g, va t8t hon nita 1a tir 1 dén 50g, tinh theo 1mol hop chit magie.

Chét xtc tac trang hop olefin nay duge st dung lién quan dén phuong phép
san xuit theo mot phuong an cua sang ché bao gdm thanh phan chit xuc tac ran,
hop chat nhom hitu co dic thu, va hop chit cho dién tir bén ngoai dac thu. Chét xtc
tac trung hop olefin nay duoc tao ra bang cach cho cac hop ph?m nay tiép xtc véi
nhau. Olefin c6 thé dugc trung hop hoac déng trung hop v&i sur c6 mat cua chét

xuc tac.

Hop chit nhom hiru co c¢6 cong thirc chung (I) dugc dung lam hop chit
nhom hitu co cdu thanh chét xuc tac trung hop olefin nay dugc s dung lién quan

dén phuong phép san xuét theo mdt phuong an cua sang ché.
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R'AIQ;., (D)

trong do R! 12 nhém hydrocarbyl c6 1 dén 6 nguyén tir cacbon, p 1a mot 56
thuc thoa man diéu kién 0<p=3, v6i diéu kién cic R' 12 gidng nhau hodc khac nhau
khi nhidu nhém R! ¢6 mat, va Q 1a nguyén tir hydro, nhém hydrocarbyloxy c6 1 dén
6 nguyén t cacbon, hodc nguyén tir halogen, véi didu kién cac nhom Q la gidng

nhau hodc khac nhau khi nhiéu nhém Q c6 mit.

p trong cong thirc chung (I) (thé hién cho hop chét nhom hitu co) 1a mot sb
thuc thod man diéu kién 0<p=3, tot hon 12 mot sb thuc nam trong khoang tur 2 dén

3, va tot hon nira 1a mot sb thuc nim trong khoang tur 2,5 dén 3.

R! trong cong thitc chung (I) (thé hién cho hop chét nhoém hitu co) 1a nhém
hydrocarbyl c6 1 dén 6 nguyén tix cacbon, t6t hon 1a nhém hydrocarbyl ¢6 1 dén 5
nguyén tir cacbon, va t6t hon nita 14 nhém hydrocarbyl c6 2 dén 4 nguyén tu

cacbon.

Cac vi du cu thé v& R' trong cong thic chung (I) (thé hién cho hop chét

nhom hitu co) bao gdom nhém etyl, nhom isobutyl, va cidc nhom tuong tu.

Khi nhidu nhém R' ¢6 mait trong cong thitc chung (I) (thé hién cho hop chét

nhom hitu co), cdc nhém R'1a giong nhau hodc khac nhau.

Q trong cong thtrc chung (I) (thé hién cho hop chit nhom hitu co) 1a nguyén
tr hydro, nhom hydrocarbyloxy co 1 dén 6 nguyén tir cacbon, hodc nguyén tir

halogen.

Khi Q trong co6ng thttc chung (I) (thé hién cho hop chit nhom hiru co) Ia
nhém hydrocarbyloxy, Q 1a nhéom hydrocarbyloxy c6 1 dén 6 nguyén tir cacbon, t6t
hon 1a nhém hydrocarbyloxy c6 1 dén 5 nguyén tr cacbon, va t5t hon nita 1a nhom

hydrocarbyloxy c6 1 dén 4 nguyén tir cacbon.

Céc vi du cu thé vé nhom hydrocarbyloxy c6 thé dai dién cho nhom Q trong
cong thtrc chung (I) (thé hién cho hop chAt nhom hitu co) bao gdbm nhoém etoxy,

nhém phenoxy,
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va cac nhoém tuong tu.

Cac vi du cu thé vé nguyén tir halogen co6 thé dai dién cho nhom Q trong
cong thirc chung (I) (thé hién cho hgp chét nhom hitu co) bao gdbm nguyén tir clo,

nguyén t& brom, va cac nguyén tir tuong tu.

Céc vi du cu thé vé hop chAt nhém hitu co ¢6 cong thire chung (I) bao gbém
trialkyl nhom nhu trietyl nhom, triisopropyl nhém, tri-n-butyl nhom, tri-n-hexyl
nhom, va triisobutyl nhom, alkyl nhém halogenua nhu dietyl nhom clorua va dietyl
nhdm bromua, dietyl nhdém hydrua, va cdc nhom tuong tu. Trong s ndy, mot hodc
nhiéu hop chat dugc chon tir alkyl nhdm halogenua nhu dietyl nhdom clorua, va
trialkyl nhom nhu trietyl nhom, tri-n-butyl nhom, va triisobutyl nhom, la dugc uu
tién, va mdt hoac nhiéu hgp chit dugc chon tir trietyl nhom va triisobutyl nhom la

dugc vu tién hon.

Do chét xtic tac trung hop olefin dugc st dung lién quan dén phwong phap
san xuit theo mot phuong an cla sang ché bao gdm hop chét nhom hitu co c6 cong
thirc chung (I), nén phan hop chét cho dién tir noi tai duge chiét tach, va hop chat
cho dién tir bén ngoai néu & dudi dé dang dugc chén vao. Cling ¢ thé hoat hoa so

bd thanh phén chét xtc tac ran dung cho qua trinh trung hop olefin.

Hop chét cho dién tir bén ngoai c6 cong thtre chung (II), hodc hop chét cho
dién tir bén ngoai c6 cdng thirc chung (III), dugce dung lam hop chit cho dién tir
bén ngoai cAu thanh chét xtic tac trung hgp olefin dugc sir dung lién quan dén

phuong phap san xuét theo mot phuong an cla sang ché.
R2Si(OR%); (ID)

trong do R? 12 nguyén ti hydro, nhém alkyl mach thing co 1 dén 20 nguyén
tir cacbon, nhom alkyl mach nhanh ¢6 3 dén 20 nguyén tir cacbon, nhém vinyl,
nhém alyl, nhom alkenyl mach thang hodc mach nhanh c6 3 dén 20 nguyén tu
cacbon, nhoém xycloalkyl ¢6 3 dén 20 nguyén tir cacbon, nhom xycloalkenyl c6 3
dén 20 nguyén t& cacbon, nhom hydrocacbon thom c6 6 dén 24 nguyén tir cacbon,

nhém hydrocacbon chira nguyén tr nito co 2 dén 24 nguyén tir cacbon dugc két
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thiic béi nguyén tir cacbon, hodc nhém amino ¢6 2 dén 24 nguyén tt cacbon, va R’
l1a nhém alkyl mach thang c6 1 dén 20 nguyén tir cacbon, nhom alkyl mach nhanh
c6 3 dén 20 nguyén tir cacbon, nhom vinyl, nhém alyl, nhom alkenyl mach thang
hodc mach nhanh c6 3 dén 20 nguyén t& cacbon, nhém xycloalkyl ¢6 3 dén 20
nguyén ti cacbon, nhom xycloalkenyl ¢6 3 dén 20 nguyén ti cacbon, hodc nhém
hydrocacbon thom c6 6 dén 24 nguyén ti cacbon, voi diéu kién ba nhom R’ 1a

gidng nhau hodc khac nhau.
(R*R°N)Si(OR%); (I11)

trong do R* va R5 12 nguyén tit hydro, nhom alkyl mach thang c6 1 dén 20
nguyén t& cacbon, nhém alkyl mach nhanh c6 3 dén 20 nguyén t& cacbon, nhém
vinyl, nhém alyl, nhom alkenyl mach thdng hodc mach nhanh c6 3 dén 20 nguyén
ter cacbon, nhom xycloalkyl ¢6 3 dén 20 nguyén tit cacbon, nhém xycloalkenyl ¢6 3
dén 20 nguyén tir cacbon, nhém hydrocacbon thom c6 6 dén 24 nguyén tir cacbon,
nhom hydrocacbon chtra nguyén tr nito ¢ 2 dén 24 nguyén t cacbon dugc két
thic boi nguyén tit cacbon, hodc nhém amino ¢6 2 dén 24 nguyén tir cacbon, véi
didu kién R* va R’ 1a gibng nhau hodc khac nhau, va tuy y duge lién két v6i nhau
dé tao ra vong, va R® 12 nhém alkyl mach thing c6 1 dén 20 nguyén tir cacbon,
nhém alkyl mach nhénh c6 3 dén 20 nguyén tir cacbon, nhom vinyl, nhom alyl,
nhém alkenyl mach thing hodc mach nhanh c6 3 dén 20 nguyén tir cacbon, nhom
xycloalkyl c6 3 dén 20 nguyén tir cacbon, nhom xycloalkenyl ¢6 3 dén 20 nguyén
tir cacbon, hoic nhom hydrocacbon thom c6 6 dén 24 nguyén tir cacbon, v6i diéu

kién ba nhom R® 1a gibng nhau hodc khac nhau.

Hop chét cho dién t bén ngoai c6 cong thirc chung (II) ¢6 thé duge st dung
lam hop chat cho dién tir bén ngoai dugc sir dung lién quan dén phuong phép san

xuét theo mot phuong an cla sang ché.
R2Si(ORY); (ID)

trong d6 R* 1a nguyén tir hydro, nhom alkyl mach thang c6 1 dén 20 nguyén
g g

tir cacbon, nhém alkyl mach nhanh c6 3 dén 20 nguyén tir cacbon, nhém vinyl,
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nhém alyl, nhom alkenyl mach thing hoic mach nhanh c6 3 dén 20 nguyén tu
cacbon, nhom xycloalkyl c6 3 dén 20 nguyén tir cacbon, nhom xycloalkenyl c6 3
dén 20 nguyén tr cacbon, nhom hydrocacbon thom c6 6 dén 24 nguyén tr cacbon,
nhom hydrocacbon chira nguyén tir nito c6 2 dén 24 nguyén tir cacbon dugc két
thiic béi nguyén tir cacbon, hodc nhém amino ¢6 2 dén 24 nguyén t& cacbon, va R’
la nhém alkyl mach thang c6 1 dén 20 nguyén tir cacbon, nhom alkyl mach nhénh
¢6 3 dén 20 nguyén tir cacbon, nhém vinyl, nhém alyl, nhom alkenyl mach thang
hodc mach nhénh c6 3 dén 20 nguyén tir cacbon, nhom xycloalkyl co 3 dén 20
nguyén tir cacbon, nhom xycloalkenyl c¢6 3 dén 20 nguyén tr cacbon, hodc nhom
hydrocacbon thom c6 6 dén 24 nguyén tir cacbon, véi diéu kién ba nhom R’ 1a

gidng nhau hodc khac nhau.

Hop chét cho dién tir bén ngoai c6 cong thirc chung (IIa) 1a dugc vu tién lam

hop chét cho dién tr bén ngoai ¢ cong thirc chung (II).
R’Si(OR®); (ITa)

trong do R7 12 nguyén tt hydro, nhom alkyl mach thing co 1 dén 12 nguyén
tir cacbon, nhom alkyl mach nhanh co6 3 dén 12 nguyén tir cacbon, nhom vinyl,
nhém alyl, nhom alkenyl mach théng ho#c mach nhanh c6 3 dén 12 nguyén tu
cacbon, nhom xycloalkyl c6 3 dén 12 nguyén tir cacbon, nhom xycloalkenyl ¢6 3
dén 12 nguyén tir cacbon, nhom hydrocacbon thom ¢6 6 dén 12 nguyén tu cacbon,
nhom hydrocacbon chira nguyén tu nito ¢6 2 dén 12 nguyén tir cacbon dugc két
thuc boi nguyén ti cacbon, hodc nhom amino ¢6 2 dén 12 nguyén t cacbon, va R®
12 nhom alkyl mach thang co 1 dén 12 nguyén tir cacbon, nhom alkyl mach nhanh
¢6 3 dén 12 nguyén tt cacbon, nhém vinyl, nhom alyl, nhém alkenyl mach thang
hodc mach nhénh cé 3 dén 12 nguyén t&r cacbon, nhom xycloalkyl ¢ 3 dén 12
nguyén tit cacbon, nhom xycloalkenyl ¢6 3 dén 12 nguyén t cacbon, hodc nhoém
hydrocacbon thom c6 6 dén 12 nguyén tir cacbon, v6i diéu kién ba nhom R® 1a

gidng nhau hoac khéac nhau.

R? trong cong thirc chung (II) (thé hién cho hop chit cho dién tir bén ngoai)

12 nguyén t hydro, nhém alkyl mach thang c6 1 dén 20 nguyén t cacbon, nhom
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alkyl mach nhanh c6 3 dén 20 nguyén tir cacbon, nhém vinyl, nhom alyl, nhom
alkenyl mach thang hodc mach nhéanh c6 3 dén 20 nguyén t cacbon, nhom
xycloalkyl co6 3 dén 20 nguyén tir cacbon, nhom xycloalkenyl ¢6 3 dén 20 nguyén
tr cacbon, nhom hydrocacbon thom c6 6 dén 24 nguyén tt cacbon, nhom
hydrocacbon chtra nguyén tr nito c6 2 dén 24 nguyén tt cacbon duogc két thuc bai

nguyén tir cacbon, hodc nhém amino ¢6 2 dén 24 nguyén tu cacbon.

Cacviducu thé vé& R? trong cong thtrc chung (II) (thé hién cho hop chét cho
dién tr bén ngoai) bao gdbm nhém metyl, nhém etyl, nhom n-propyl, nhom
isopropyl, nhém n-butyl, nhom isobutyl, nhom t-butyl, nhom n-pentyl, nhém
neopentyl, nhom n-hexyl, nhém n-octyl, nhom n-dexyl, nhom xyclopentyl, nhom
xyclohexyl, nhém vinyl, nhom alyl, nhom 3-butenyl, nhoém 4-hexenyl, nhom 5-
hexenyl, nhém 7-octenyl, nhém 10-dodecenyl, nhom isopropenyl, nhom isobutenyl,
nhém isopentenyl, nhom 2-etyl-3-hexenyl, nhém phenyl, nhém xyclopropenyl,
nhom xyclopentenyl, nhom xyclohexenyl, nhom xyclooctenyl, nhom norbornen,
nhém metylphenyl, nhém dimetylphenyl, nhom etylphenyl, nhom benzyl, nhém 1-
phenyletyl, nhém 2-phenyletyl, nhém 2-phenylpropyl, nhém 1-phenylbutyl, nhém
4-phenylbutyl, nhom 2-phenylheptyl, nhém tolyl, nhém xylyl, nhom naphtyl, nhom
1,8-dimetylnaphtyl, nhom metylaminometyl, nhoém dimetylaminometyl,'nhém
etylaminometyl, nhém dietylaminometyl, nhom propylaminometyl, nhom
dipropylaminometyl, nhoém metylaminoetyl, nhom dimetylaminoetyl, nhom
etylaminoetyl, nhom dietylaminoetyl, nhém propylaminoetyl, nhom
dipropylaminoetyl, nhom butylaminoetyl, nhom dibutylaminoetyl, nhém
pentylaminoetyl, nhom dipentylaminoetyl, nhom hexylaminoetyl, nhom
hexylmetylaminoetyl, nhém heptylmetylaminoetyl, nhém diheptylaminometyl,
nhom octylmetylaminometyl, nhom dioctylaminoetyl, nhom nonylaminometyl,
nhom dinonylaminometyl, nhom dexylaminometyl, nhom didexylamino, nhom
xyclohexylaminometyl, nhém dixyclohexylaminometyl, nhom phenylaminometyl,
nhom diphenylaminometyl, nhom ditolylaminometyl, nhom dinaphtylaminometyl,
nhém metylphenylaminoetyl, nhémnilino, nhém dimetylaminophenyl, nhom
bisdimetylaminophenyl, nhom iminoalkyl, nhom nhu metyliminometyl, nhém

etyliminoetyl, nhom propylimino, nhom butylimino va nhém phenylimino, nhém
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dimetylamino, nhém dietylamino, nhém diisopropylamino, nhom di-n-butylamino,

nhom diisobutylamino, nhom diphenylamino va cac nhom tuong tu.

R’ trong cong thtc chung (II) (thé hién cho hop chit cho dién tir bén ngoai)
12 nhém alkyl mach thing c6 1 dén 20 nguyén tir cacbon, nhém alkyl mach nhanh
¢6 3 dén 20 nguyén tir cacbon, nhém vinyl, nhém alyl, nhém alkenyl mach thing
hoic mach nhanh c6 3 dén 20 nguyén tir cacbon, nhém xycloalkyl c6 3 dén 20
nguyén tt cacbon, nhém xycloalkenyl ¢c6 3 dén 20 nguyén tir cacbon, hodc nhom

hydrocacbon thom c6 6 dén 24 nguyén tir cacbon.

Céc vi du cu thé v& R’ trong cong thirc chung (II) (thé hién cho hop chét cho
dién tir bén ngoai) bao gbm nhom metyl, nhém etyl, nhém n-propyl, nhom
isopropyl, nhém n-butyl, nhém isobutyl, nhom t-butyl, nhém n-pentyl, nhom
neopentyl, nhém n-hexyl, nhém n-octyl, nhém n-dexyl, nhém xyclopentyl, nhom
xyclohexyl, nhém vinyl, nhém alyl, nhom 3-butenyl, nhom 4-hexenyl, nhoém 5-
hexenyl, nhém 7-octenyl, nhém 10-dodecenyl, nhom isopropenyl, nhém isobutenyl,
nhom isopentenyl, nhom 2-etyl-3-hexenyl, nhom phenyl, nhom xyclopropenyl,
nhom xyclopentenyl, nhém xyclohexenyl, nhom xyclooctenyl, nhém norbornen,
nhém metylphenyl, nhém dimetylphenyl, nhém etylphenyl, nhom benzyl, nhém 1-
phenyletyl, nhém 2-phenyletyl, nhom 2-phenylpropyl, nhém 1-phenylbutyl, nhom
4-phenylbutyl, nhom 2-phenylheptyl, nhom tolyl, nhém xylyl, nhém naphtyl, nhém

1,8-dimetylnaphtyl, vd cac nhém tuong tu.

Ba nhém R® trong cong thirc chung (II) (thé hién cho hop chit cho dién tur

bén ngoai) la giéng nhau hogc khac nhau.

R trong cong thuc chung (IIa) (thé hién cho hop chét cho dién tir bén ngoai)
1a nguyén t hydro, nhém alkyl mach thing co 1 dén 12 nguyén tir cacbon, nhém
alkyl mach nhénh c6 3 dén 12 nguyén tir cacbon, nhom vinyl, nhém alyl, nhoém
alkenyl mach thang hoic mach nhanh c6 3 dén 12 nguyén to cacbon, nhém
xycloalkyl co 3 dén 12 nguyén tir cacbon, nhom xycloalkenyl ¢6 3 dén 12 nguyén
t cacbon, nhom hydrocacbon thom c6 6 dén 12 nguyén t& cacbon, nhém

hydrocacbon chtra nguyén ti nito co 2 dén 12 nguyén tir cacbon dugc két thiic béi
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nguyén tir cacbon, hogc nhém amino ¢ 2 dén 12 nguyén tir cacbon. Cac vi du cu
A A A r A ~ A A [N A 2 A M .
thé v& R bao gbém cac hop chat dd néu trén lién quan dén R” déu ndm trong dinh

nghia lién quan dén R’.

R® trong c6ng thire chung (1a) (thé hién cho hop chét cho dién tir bén ngoai)
12 nhom alkyl mach thing c6 1 dén 12 nguyén tir cacbon, nhém alkyl mach nhanh
c6 3 dén 12 nguyén tir cacbon, nhoém vinyl, nhém alyl, nhém alkenyl mach thang
hoac mach nhanh c6 3 dén 12 nguyén tu cacbon, nhéom xycloalkyl co 3 dén 12
nguyén tir cacbon, nhom xycloalkenyl c6 3 dén 12 nguyén ti cacbon, hodc nhém
hydrocacbon thom c6 6 dén 12 nguyén tir cacbon. Cac vi du cu thé vé R® bao gdbm
cac hop chit di néu trén lién quan dén R® déu nam trong dinh nghia lién quan dén

RS

Céac vi du cu thé vé hop chét cho dién tir bén ngoai ¢6 cong thirc chung (II)
bao gém modt hoac nhiéu hop chidt dugc chon tir phenyltrialkoxysilan,

alkyltrialkoxysilan, va xycloalkyltrialkoxysilan.

T4t hon, néu hop chét cho dién tir bén ngoai c¢6 cong thire chung (II) 1a mot
hodc nhiu hop chit dugc chon tir isopropyltrietoxysilan, isopropyltrimetoxysilan,
n-propyltrietoxysilan, n-propyltrimetoxysilan, metyltrietoxysilan,
metyltrimetoxysilan, etyltrietoxysilan, etyltrimetoxysilan, n-butyltrietoxysilan, n-
butyltrimetoxysilan, isobutyltrietoxysilan, isobutyltrimetoxysilan, t-
butyltrietoxysilan, t-butyltrimetoxysilan, xyclopentyltrietoxysilan,
xyclohexyltrietoxysilan, phenyltrimetoxysilan, va phenyltrietoxysilan, va t6t hon
nita 1a mot hodc nhiéu hgp chét dugc chon tir n-propyltrietoxysilan,

xyclopentyltrietoxysilan, va phenyltrimetoxysilan.

Céac vi du cu thé v& hop chét cho dién tr bén ngoai c6 cong thic chung (Ila)
bao gdm céac hop chét da néu trén lién quan dén hop chét cho dién tir bén ngoai c6
cong thtirc chung (II) déu nim trong dinh nghia lién quan dén cong thic chung

(ITa).
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Hop chat cho dién tir bén ngodi c6 cong thirc chung (IIT) ¢6 the duge st
dung lam hgp chét cho dién tir bén ngoai dugc st dung lién quan dén phuong phép

san xuit theo mot phuong an cia sang ché.
(R*R°N)Si(OR®); (I11)

trong do R* va R’ 1a nguyén ti hydro, nhém alkyl mach thang c6 1 dén 20
nguyén tir cacbon, nhom alkyl mach nhanh c6 3 dén 20 nguyén tt cacbon, nhém
vinyl, nhém alyl, nhém alkenyl mach thing hodc mach nhanh c6 3 dén 20 nguyén
t&r cacbon, nhom xycloalkyl ¢6 3 dén 20 nguyén tir cacbon, nhom xycloalkenyl ¢6 3
dén 20 nguyén tr cacbon, nhom hydrocacbon thom c6 6 dén 24 nguyén tir cacbon,
nhom hydrocacbon chtra nguyén t nito c6 2 dén 24 nguyén ta cacbon dugc két
thic bai nguyén tir cacbon, hodc nhém amino c6 2 dén 24 nguyén tu cacbon, véi
didu kién R* va R’ 1a gidng nhau hogc khac nhau, va tuy y dugc lién két voi nhau
dé tao ra vong, va R® 1a nhom alkyl mach thang c6 1 dén 20 nguyén tir cacbon,
nhém alkyl mach nhéﬁh ¢6 3 dén 20 nguyén t cacbon, nhém vinyl, nhom alyl,
nhém alkenyl mach thang hodc mach nhéanh c6 3 dén 20 nguyén tir cacbon, nhom
xycloalkyl c6 3 dén 20 nguyén tir cacbon, nhom xycloalkenyl ¢6 3 dén 20 nguyén
ttr cacbon, hodc nhém hydrocacbon thom c6 6 dén 24 nguyén tir cacbon, véi didu

kién ba nhom RS 1a giéng nhau hodc khac nhau.

Hop chét cho dién t&r bén ngoai c6 cong thirc chung (II1a) 1a duogc uvu tién

lam hop chét cho dién tir bén ngoai c6 cong thuc chung (I1I).
(R°R''N)Si(OR'"); (I11a)

trong do R’ va R' la nguyén tir hydro, nhom alkyl mach thang co 1 dén 12
nguyén tir cacbon, nhém alkyl mach nhanh c6 3 dén 12 nguyén tir cacbon, nhom
vinyl, nhém alyl, nhém alkenyl mach thang hoic mach nhanh c6 3 dén 12 nguyén
tir cacbon, nhoém xycloalkyl ¢6 3 dén 12 nguyén t cacbon, nhém xycloalkenyl ¢6 3
dén 12 nguyén tr cacbon, nhom hydrocacbon thom c6 6 dén 12 nguyén tir cacbon,
nhém hydrocacbon chira nguyén tr nito co 2 dén 12 nguyén t cacbon dugc két

thiic béi nguyén tir cacbon, hodc nhém amino c6 2 dén 12 nguyén tir cacbon, v6i
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didu kién R? va R'® 1a gibng nhau hodc khac nhau, va tuy ¥ dugc lién két v6i nhau
dé tao ra vong, va R'' 1a nhom alkyl mach thing c6 1 dén 12 nguyén t cacbon,
nhém alkyl mach nhanh c6 3 dén 12 nguyén ti cacbon, nhém vinyl, nhém alyl,
nhom alkenyl mach thdng hoic mach nhanh c6 3 dén 12 nguyén tir cacbon, nhom
xycloalkyl ¢6 3 dén 12 nguyén tir cacbon, nhom xycloalkenyl c6 3 dén 12 nguyén
tir cacbon, hoic nhom hydrocacbon thom c6 6 dén 12 nguyén tir cacbon, vdi diéu

kién ba nhom R! 1a gibng nhau hodc khac nhau.

R* va R’ trong cdng thuc chung (III) (thé hién cho hop chét cho dién tir bén
ngoai) 1a nguyén tir hydro, nhém alkyl mach thiang c6 1 dén 20 nguyén tir cacbon,
nhém alkyl mach nhanh co6 3 dén 20 nguyén tir cacbon, nhom vinyl, nhom alyl,
nhom alkenyl mach thing hodc mach nhanh c6 3 dén 20 nguyén tir cacbon, nhom
xycloalkyl c6 3 dén 20 nguyén tir cacbon, nhém xycloalkenyl ¢6 3 dén 20 nguyén
tir cacbon, nhém hydrocacbon thom cé6 6 dén 24 nguyén t& cacbon, nhom
hydrocacbon chtra nguyén tr nito c6 2 dén 24 nguyén t&r cacbon duoc két thic boi
nguyén tir cacbon, hodc nhém amino c¢6 2 dén 24 nguyén tt cacbon, theo cung cach

nhu R? trong cong thirc chung (II) (thé hién cho hop chét cho dién tr bén ngoai).

Céc vi du cu thé vé R* va R’ trong cong thirc chung (IIT) (thé hién cho hgp
chét cho dién tir bén ngoai) bao gdm céac hop chit di néu trén lién quan dén R?

trong cdng thitc chung (1) (thé hién cho hgp chét cho dién tir bén ngoai).

RS trong cong thuc chung (III) (thé hién cho hop chét cho dién tir bén ngoai)
1a gidng nhu R® trong cong thttc chung (II) (thé hién cho hgp chét cho dién ti bén
ngoai). Cac vi du cu thé vé R® trong cong thire chung (1II) bao gdm céac hop chét da

néu trén.

Céc vi du cu thé vé R’ va R!® trong cong thitc chung (I1la) (thé hién cho hop
chét cho dién tir bén ngoai) bao gdm cac hop chét da néu trén lién quan dén R?
trong cong thirc chung (II) (thé hién cho hop chét cho dién tir bén ngoai) déu nam

trong dinh nghia li€én quan dén R’ vaR'".
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Céc vi du cu thé vé R'! trong cong thirc chung (1Ila) (thé hién cho hop chét
cho dién tr bén ngoai) bao gébm céc hop chit da néu trén lién quan dén R’ trong
cong thue chung (II) (thé hién cho hop chét cho dién tir bén ngoai) déu nam trong

dinh nghia lién quan dén R'",

Céc vi du cu thé vé hop chét cho dién tir bén ngoai ¢6 cdng thirc chung (III)
bao gom (dialkylamino)trialkoxysilan. Tét hon, néu hop chat cho dién tr bén ngoai
c6 cong thirc chung (III) la mot hoac nhiéu hop chét duoc chon tur
dietylaminotrietoxysilan, dietylaminotrimetoxysilan, dimetylaminotrietoxysilan, va

dimetylaminotrimetoxysilan.

Céc vi du cu thé vé hop chit cho dién tir bén ngoai c6 cong thuc chung (1l1a)
bao gdm cac hop chét da néu trén lién quan dén hop chét cho dién tr bén ngoai c6
cong thtc chung (III) déu nam trong dinh nghia lién quan dén cong thic chung

(IlTa).

Ham lugng cda thanh phén chat xuic tac ran dung cho qua trinh tring hop
olefin, hop chit nhdom hitu co c6 cong thuc chung (I), hop chit cho dién tt bén
ngoai c¢6 cong thuc chung (II), va hop chit cho dién t&r bén ngoai c6 cong thic
chung (III) trong chit xtc tac trung hop olefin nay dugc st dung lién quan dén
phuong phéap san xuét theo mdt phuong an cua sing ché 1a khong bi gidi han cu

thé.

Tét hon, néu chét xtc tac trung hop olefin nay dugc su dung lién quan dén
phuong phap san xuét theo mot phuong an cia sang ché chira hop chat nhom hiru
co ¢6 cong thuc chung (I) véi luong nam trong khoang tir 1 dén 2000 mol, tét hon
nita 13 to 10 dén 1500 mol, va con &t hon nira 13 tr 50 dén 1000 mol, tinh theo
Imol nguyén tir titan cdu thanh thanh phén chit xtc tac rin dung cho qué trinh

trung hop olefin.

Tét hon, néu chét xuc tac trung hop olefin nay dugc sir dung lién quan dén
phuong phap san xuét theo mot phuong an cua sang ché chtra hop chét cho dién tir

bén ngoai c6 cong thire chung (1I) va hop chét cho dién tr bén ngoai c6 cong thirc
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chung (III) vé1 tong ham luong nam trong khoang tir 0,002 dén 10mol, tét hon nita
1a tir 0,01 dén 2mol, va con tdt hon nira 1a tir 0,01 dén 0,5mol, tinh theo 1mol hop

chat nhém hitu co ¢6 cong thirc chung (I).

Phuong phap san xut theo mot phuong 4n ciia sang ché bao gdém viéc cho
chit xtc tac trung hop olefin tiép xuc voi propylen, hodc cho chit xtc tac trung

hop olefin tiép xuc v6i propylen va o-olefin khéac véi propylen.

a-olefin it nhat 12 mot olefin dugc chon tir a-olefin c6 2 dén 20 nguyén tu
cacbon (trlr propylen c6 3 nguyén tir cacbon). Vi du, a-olefin c6 thé 1a mot hodc
nhidu olefin dugc chon tu etylen, 1-buten, I-penten, 4-metyl-1-penten,
vinylxyclohexan, va cac hop chit tuong tu. Trong sb nay, etylen va 1-buten la dugc

wu tién, va etylen la dugc uu tién hon.

Chét xuc tac trung hop olefin c6 thé dugc cho tiép xic voi propylen, hodc
cho tiép xuc v6i propylen va a-olefin khéac vdi propylen, st dung phuong phap tuy
y.

Vi du, hop chit nhém hitu co c6 cong thire chung (I), va thanh phan chét xuc
tac rdn dung cho qué trinh tring hop olefin lan lugt dugc dua vao hé trung hop.
Sau khi bd sung propylen, hogc propylen va a-olefin khac v6i propylen, hop chét
cho dién tr bén ngoai c6 cong thirc chung (II) hodc hop chét cho dién tir bén ngoai
c6 cong thirc chung (III) duoc bd sung vao hé trang hop dé cho chét xuc tac trung
hop olefin tiép xtic v6i propylen, hodc cho chét xtc tac trung hop olefin tiép xuc

v6i propylen va a-olefin khic voi propylen.

Theo cach khéc, hop chit nhom hitu co ¢6 cong thirc chung (I), thanh phan
chit xtuc tac ran dung cho qua trinh trung hop olefin, va hop chét cho dién ti bén
ngoai c¢6 cong thtc chung (II) hodc hop chét cho dién tir bén ngoai c¢6 cong thirc
chung (III) 1an lwot duoc dua vao hé tring hop, va propylen, hodc propylen va a-
olefin khac v&i propylen, dugce bd sung vao (dugc dua vao) hé trung hop dé cho
chét xtc tac trung hgp olefin tiép xtic v6i propylen, hodc cho chit xtc tdc trung

hop olefin tiép xtic v6i propylen va a-olefin khac voi propylen.
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Phuong phép san xuét theo mdt phuong 4n clia sang ché trung hop propylen,
hodc ddng trung hop propylen va a-olefin, véi sy c¢6 mat ctia chét xuc tac trung

hop olefin nay dé tao ra copolyme khdi trén co s& propylen.

Thuét nglt “copolyme khdi” thudong dung dé chi polyme bao gbdm hai hodc
nhiéu doan bién ddi tiép lién nhau trong thanh phan monome. D3c biét, thut ngr
“copolyme khdi” thuong dung dé chi polyme trong d6 hai hodc nhiéu mach (doan)
polyme khéac nhau vé cAu trac co ban cua polyme (vi du, loai monome, loai
comonome, thanh phﬁn comonome, ham luong comonome, trinh tu comonome, va
d6 didu hoa lap thé) dugc lién két nam trong mot mach phan tu. Thuat nglt
“copolyme khéi trén co s& propylen” dugc dung trong ban md ta dung dé chi
copolyme bao gbdm cac polyme khic nhau vé thanh phan monome va di dugc tao ra
bai qua trinh trung hop nhiéu budc. Dic biét, thudt nglt “copolyme khéi trén co s&
propylen” dugc dung trong ban md ta dung dé chi thanh phan polyme c6 chu tric
chu yéu trong do hai hodc nhiéu polyme khéac nhau vé thanh phin monome cé mat
trong cac hat polyme twong Ung ¢ trang thai hdn hop. Luu y rang mot s polyme

nay dugc lién két thong qua mot mach polyme.

Copolyme khéi trén co s& propylen thuong dugc tao ra bang cach trung hop
ddng nhét propylen, hodc ddng trung hop propylen va luong nhé a-olefin (cu thé 1a
etylen) trong budc thu nhét, va ddng trung hop propylen va a-olefin (cu thé 1a

etylen), hodc ddng trung hop propylen, etylen, va 1-buten trong budc thir hai.

Khi thuc hién phuong phap san xuét theo mot phuong an cla sang ché, budc

thir nhét va budc tht hai ¢6 thé duge tién hanh mot cach tuong tng nhiéu l1an.

Khi thuc hién phuong phdp san xuat theo mot phuong an cua sang ché,
monome olefin nhu propylen co thé duoc st dung & trang thai khi hodc trang théi
l6ng, va budc thur nhit va buéc thir hai co6 thé duoc tién hanh véi sy ¢6 mit hoac

khong c6 mit ciia dung moi hitu co.

Dic biét hon, qua trinh trung hop dugc thuc hién trong budc thir nhét ddng

thoi didu chinh nhiét do trung hop va khoang thoi gian trang hop sao cho 20 dén
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90% khdi luong copolyme khdi trén co s& propylen mong mudn dugc tao ra. Trong
buéc thtr hai, propylen va etylen hodc o-olefin khdc dugc dua vao, va qué trinh
trung hop dugc thuc hién déng thoi diéu chinh cac diéu kién phan tng sao cho ty 1&
ctia phan nhwa nhu cao su etylen-propylen (EPR) hodc copolyme ba thanh phan
etylen-propylen-1-buten nam trong khoang tr 10 dén 80% khdi luong tinh theo

copolyme khdi trén co s& propylen mong mudn.

Tét hon néu thuc hién budc quy trinh tht hai nho phan Gng trung hop pha
hoi dé tranh su rua troi ph?m nhuya (vi du, EPR) ra khoi cac hat polypropylen.

Buéc quy trinh thr nhit va budc quy trinh thir hai c6 thé dugc thuc hién ap

dung phuong phap trung hop lién tuc hodc phuong phép trung hop kiéu tirng mé.

Phan tng trung hop & budc thir nhéit va phan tng trang hop ¢ budc thir hai
¢6 thé dwgc thuc hién trong mot budc duy nhat hogc nhiéu budc. Khi phan img
trung hop & budc thir nhét va phéan Gng trung hop & budc th@ hai duoc thuc hién
trong nhiéu budc, thi mdi budc co thé dugc thuc hién dudi cac diéu kién nhu nhau,

hoiic c6 thé duoc thuc hién dudi cac diéu kién khac nhau.

T4t hon, néu nhiét do trung hop trong budc thir nhat va budc thir hai bang

200°C hodc nho hon, va t6t hon nita 1a 100°C hodc nho hon.

Tét hon, néu 4ap suét trung hop trong budc thir nhit va budc thir hai bang 10

MPa hodc nho hon, va t6t hon nita 1a SMPa hodc nho hon.

Tét hon, néu tdng thoi gian trung hop (tirc 1a, thoi gian luu cuia cac nguyén

liéu phan Gng) trong mdi buéc trung hop 1a nam trong khoang tir 1 phut dén 5 gio.

Khi thuc hién phuong phép san xuit theo mdt phuong an cla sang ché, cac
olefin dugc dong tring hgp nho st dung chét xtc tac trung hop olefin chira thanh
phan chit xtc tac rdn dung cho qua trinh trung hop olefin, hop chit nhom hitu co
c6 cong thirc chung (I), va hgp chit cho dién t&r bén ngoai c6 cong thuc chung (II)
hodc (III) (duéi day co thé con dwgc goi 1a “qua trinh tring hop chinh™). Chét xtic

tac trung hop olefin (hodc mot vai hop phan cla chét xuc tac truing hop olefin)
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duge cho tiép xtic v6i propylen, hodc propylen va o-olefin khac véi propylen,
trudc qua trinh trung hop chinh dé cai thién thém hoat tinh xtc tac, do diéu hoa lap
thé va céc tinh chat hat cua polyme thu dugc, va cac tinh chit twong tu. Thuong
dwoc mong mubn néu cho chét xuc tac trung hop olefin tiép xuc véi propylen, hodc
propylen va a-olefin khac véi propylen, trong khi thuc hién qua trinh trung hop so
bo. Olefin duge dua vao qua trinh trung hop chinh ¢ thé dugc st dung khi thuc

hién qua trinh trung hop so bo.

Qua trinh trung hop so b ¢o thé dugc thuc hién béng cach dua chét xuc tac

trung

hop olefin tiép xuc voi (cac) monome, hodc c6 thé duogc thuc hién bang cach dua

mdt vai hop phan cta chat xuc tac trung hop olefin ti€p xuc voi (cac) monome.

Tung hop phan cia chit xuc tac trung hop olefin va (cic) monome ¢o6 thé
dwoc cho tiép xtc v6i nhau theo thu tu tuy y khi thuc hién qua trinh tring hop so
bd. Vi du, hop chit nhom hitu co c6 cong thirc chung (I) duge bd sung vao hé
truing hop so bd bao gdbm mdi trudng khi tro hodc moi truong khi olefin. Sau khi
cho thanh phan chét xuc tac rén dung cho qua trinh tring hop olefin tiép xtic voi
hop chit nhom hitu co, olefin (vi dy, propylen), hodc hén hop chtra propylen va
hozc nhiéu olefin bd sung, duge cho tiép xtc voi hdn hop ciu thanh hé trung hop

so bd, chiang han.

Theo cach khéc, hop chat nhom hiru co ¢6 cong thirc chung (I) dugce bd sung
vao hé trung hop so bo bao gdm moi trudng khi tro hodc moi truong khi olefin.
Sau khi 1an luot cho hop chét cho dién tir bén ngoai c6 cong thirc chung (II) hodc
(IIT) va thanh phan chét xuc tac rén dung cho qué trinh trung hop olefin tiép xtc
v6i hop chat nhom hitu co, olefin (vi du, propylen), hoédc hdn hop chua propylen va
hoac nhiéu olefin bd sung, dugc cho tiép xtc véi hdn hop chu thanh hé trung hop

so bo.

Tét hon, néu nhiét do tring hop trong qua trinh trung hop so bd nim trong

khoang tir 0 dén 60°C, va tét hon nita la tir 0 dén 40°C.
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Tét hon, néu 4p suit tring hop trong qua trinh tring hop so bo nam trong

khoang tir 1,0 dén 2,0MPa, va tt hon nita 12 tir 1,2 dén 1,7MPa.

Tét hon, néu khoang thoi gian trung hop so bd (tirc 13, thoi gian luu cua cac

nguyén liéu phan Umg) nam trong khoang tir 1 dén 30 phut.

Vi du vé phuong phap trung hop duge st dung khi thuc hién qua trinh trung
hop so bod hodc qua trinh tring hop chinh bao gdbm phuong phap trung hop huyén
phu dac st dung hop chét hydrocacbon tro nhu xyclohexan hodc heptan lam dung
mdi, phuong phap trung hop khdi st dung dung mdi nhu propylen léng, va phuong

phép trung hop pha hoi hau nhu khong st dung dung moi.

Copolyme khéi co thé dugc tao ra béng cach cach thuc hién ldp lai phuong
phap trung hop nhu vay trong nhidu budc. Tét hon, néu st dung két hop phuong
phap trung hop khéi va phuong phap trung hop pha hoi, hodc su dung phuong phép

trung hop pha hoi trong nhiéu budc.

Khi thuc hién phuong phép san xuat theo mot phuong an cia sang ché, hop
chét cho dién tr (IV) dugc cho tiép xXuc voi san phém duoc tao ra boi viéc cho chét
xuc tac trung hop olefin tiép xic v6i propylen, hoac propylen va o-olefin khac véi

propylen.

Vi du v& hop chét cho dién ti (IV) dugc st dung lién quan dén phuong phéap
san xuét theo mot phuong 4n cla sang ché bao gdm céc hop chit da néu trén lién
quan dén hop chét cho dién tir ndi tai cAu thanh thanh phin chét xuc tac rin ding

cho qua trinh trung hop olefin.

Tét hon, néu hop chét cho dién tor (IV) 1a mdt hodc nhiéu hop chét dugc
chon tr hop chét hitu co chtra nguyén t oxy, nhu ruou, phenol va dan xuit cua no,
hop chét ete, este cta axit hitu co, este cua axit silixic, hop chét chira nhém ete va
nhém este, hop chit este cta axit cacbonic chira nhom ete, aldehyt, va keton, va

cac hop chét tuong tu.
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Dac biét hon, hop chét cho dién t&r (IV) tot hon 1a mot hodc nhiéu hop chét
duoc chon tir ruou c6 1 dén 18 nguyén tir cacbon, nhu metanol, etanol, propanol,
butanol, pentanol, hexanol, 2-etylhexanol, octanol, dodecanol, ruou octadexyl,
rugu oleyl, rwgu benzyl, rwgu phenyletyl, rugu cumyl, ruqu isopropyl, ruou
isopropylbenzyl, va etylen glycol, va t6t hon nita 12 mot hodc nhiéu hop chit duoc

chon tir metanol, etanol, va propanol.

Khi thuc hién phuong phéap san xuit theo mot phuong an cla sang ché, hop
chit cho dién tir (IV) c¢6 thé dugc cho tip xtc v6i san pham dugce tao ra boi viée
cho chét xtc tac trang hop olefin tiép xac voi propylen, hodc propylen va a-olefin
khac véi propylen, & diém tuy y trong quy trinh trung hop mién 12 chat xuc tac
trung hop olefin dugce tao ra véi sy c6 mat cua mot trong hai hodc ca hai propylen
va o-olefin. Tét hon, néu cho hop chit cho dién tir (IV) tiép xtc v6i san phim
duoc tao ra badi viéc cho chit xuc tac tring hop olefin tiép xtic voi propylen, hodc
propylen va a-olefin khac véi propylen, sau khi thuc hién qua trinh trung hgp so
bo, hodc sau khi trung hop dbng nhét propylen, hodc ddng trung hop propylen va

lugng nhoé a-olefin (cu thé 1a etylen) trong budc thir nht.

Khi thuc hién phuong phép san xuit theo mdt phuong an ciia sang ché, hop

chét

cho dién tir (IV) c6 thé dugc bd sung voi lugng tiry ¥ véi diéu kién céc loi ich cua
sang ché khong bi anh hudng. Tét hon, néu hop chat cho dién tir (IV) dugc bd sung
voi lugng nim trong khoang tu 0,1 dén 0,7mol, tét hon nita 1a tr 0,15 dén 0,6 mol,
va con tdt hon nira 1a tir 0,2 dén 0,5mol, tinh theo 1mol nguyén tir nhom cdu thanh

hop chit nhom hitu co ¢6 cong thire chung (I).

Do phuong phép san xuit theo mot phuong an clia sang ché bao gbém viéc
cho chét xuc tac trung hop olefin tiép xuc voi propylen, hodc propylen va o-olefin
khac véi propylen, va viéc hop chét cho dién tir (IV) tiép xuc véi sin pham thu
dwoc, nén c6 thé c6 duge hoat tinh tring hop my mén trong qué trinh dong tring

hop ngiu nhién, va ning cao ham luong cia copolyme ngau nhién (phan nhya).
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Phuong phép san xuét theo mdt phuong 4n cua sang ché cho phép c6 thé dat
duoc hoat tinh tring hgp m§ man khi trung hop ddng nhat propylen, hodc dong
trung hgp propylen va olefin bd sung, dat dugc kha nang chiu trung hop cao trong
qué trinh ddng trung hop ngiu nhién, va dé dang khéng ché ham lugng cla

copolyme ngau nhién (phan nhuya) khi tao ra copolyme khdi trén co sé propylen.

Do copolyme khéi trén co s& propylen thu dugc bao gdm homopolyme
propylen (phan trung hop ddng nhét) hodc copolyme ngiu nhién propylen két tinh
¢6 chtra mot luong dic thu cua propylen va o-olefin bd sung, nén copolyme khbi
trén co s& propylen nay c6 do didu hoa 1ap thé m§ man va do cting vira phai. Do
copolyme khéi trén co s& propylen c¢6 ham luong o-olefin cao va ham lugng
copolyme ngiu nhién propylen-a-olefin cao (phan nhya), nén copolyme khéi trén
co s& propylen c6 do bén chiu va dip m§y man. Dac biét, phuong phap san xuét theo
mot phuong 4n cla sang ché c6 thé tao ra mot cach thudn loi copolyme khéi trén co
s& propylen co su cénbéng tt gitta d§ cung, do bén chiu va dap, va cac tinh chét

tuong tu, vdi hiéu suét cao.

Vi du thuc hién sang ché

Séang ché dugc mo ta tiép bang cac vi du va cac vi du so sanh. Luu ¥ ring
sang ché khong chi gigi han 6 cac vi du nay.

Trong cac vi dy va cac vi du so sanh nay, ham luong cta nguyén tu titan va
hop chit cho dién tir ndi tai trong thanh phan chit xuc tac rdn dung cho qua trinh

trung hop olefin
duoc x4c dinh nhu duge mo ta dudi day.

Ham luong nguyén ti titan trong thanh phan chét xtc tac rdn dung cho qua trinh

trung hop olefin

Ham lwong nguyén tr titan trong thanh phﬁn chit xuc tac rin ding cho qua
trinh trung hop olefin duoc xac dinh theo phuong phap (chuidn d6 oxy hoa-khir)
duoc quy dinh trong 4n phadm: JIS 8311-1997 (“Method for determination of

titanium in titanium ores”).
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Ham lugng hop chét cho dién ti noi tai trong thanh phén chét xuc tac ran dung cho

qua trinh trung hop olefin

Ham lugng hop chit cho dién t&r ndi tai trong thanh phén chét xtc tac ran
ding cho qua trinh trung hop olefin dugc xac dinh bing cach ap dung phép sac ky
khi (“GC-14B” cta hing Shimadzu Corporation) trong cac diéu kién duoc liét ké
dudi day.

Sd lrong mol cua hop chéit cho dién tir ndi tai dugc tinh tir cac két qua do
sic ky khi nho str dung dudng cong chudn da duogc xady dung trudc bang cach st

dung cac két qua do & ndng do da biét.
Céac diéu kién do

Cot: cdt dugc nhdi (duong kinh: 2,6mm, do dai: 2,1m, Silicone SE-30 10%,
Chromosorb WAW DMCS 80/100, cia hang GL Sciences Ltd.)

B6 do: B do in hoa ngon lura (FID)
Khi mang: heli (luu luong: 40mL/phit)

Nhiét do do: budng hoa hoi: 280°C, cdt: 225°C, bo do: 280°C, hode budng hod hoi:
265°C, cot: 180°C, bd do: 265°C

Vidul
(1) Téng hop thanh phan chét xtc tac rén dung cho qua trinh trung hop olefin

Binh cu day tron loai 500mL dugc trang bi may khudy trong d6 moi truong

bén

trong da duogc thay thé thoa dang bang khi nito, dugc nap 20g dietoxymagie va
160mL toluen dé tao ra huyén phu. Sau khi bd sung 40mL titan tetraclorua vao
huyén phu nay, hdn hop nay dugc dun nong. 6,1g (21mmol) di(n-butyl) phtalat
duoc bd sung vao hdn hop nay khi nhiét do cia hdn hop da dat 80°C, va hdn hop

ndy duoc dun néng 1én 110°C. Hdn hop nay dugc cho phan tmg ¢ 110°C trong 1
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gi0 cung voi viéc khudy. Hon hop nay dugc rira ba 14n bang 200mL toluen (90°C).
Sau khi bd sung 40mL titan tetraclorua va 160mL toluen, hén hop nay dugc dun
néng 1én 110°C, va dugc cho phan Gng trong 1 gio cung v6i viec khudy. Hon hop
nay duoc rira bay 14n bing 200mL n-heptan (40°C), va dugc lam kho dudi ap suat
giam dé thu dugc thanh phén chit xuc tac rén dung cho qué trinh trung hop olefin.
Ham luong di(n-butyl) phtalat va ham lugng nguyén tir titan trong thanh phan chét
xtc tac ran dugc xac dinh, va dugc chi ra lan luot 13 16,4% khoi luong va 2,8%

khéi luong.
(2) Tao ra chat xuc tac trung hop olefin

Noi hip (thé tich bén trong: 2,01) dugc trang bi may khudy trong d6 moi
trudng bén trong da duoc thay thé hoan toan béng khi nito, duoc nap 2,4mmol
trietyl nhém, 0,24mmol dietylaminotrietoxysilan, va thanh phéan chét xuc tac rin
dung cho qua trinh trung hgp olefin dugc tao ra nhu dugc mo ta trén day (xem muc
(1)) (0,002mmol tinh theo nguyén tr titan) dé tao ra chat xuc tac trung hop olefin

(chét xuc tac ddng trung hop etylen-propylen).
(3) Tao ra copolyme khéi trén co s& propylen

Noi hdp dugc nap chét xuc tac trung hop olefin nay (chat xtc tac dbng tring
hop etylen-propylen) da dugc tao ra nhu dugc mo ta trén day (xem muc (2)), va
dugc nap tiép propylen 1ong (15mol) va khi hydro (4p sut riéng phén: 0,16MPa).
Sau khi thuc hién qua trinh trung hop so bo ¢ 20°C trong 5 phut, 30pm metanol
(hop chét cho dién ti (IV)) dugc bd sung vao ndi hap nay, va phan Gng trung hop &

budc thir nhét (trung hop dong nhét) duoc thuc hién ¢ 70°C trong 75 phit.

Sau khi hoan tit phan tng trung hop ¢ budc thir nhét, monome dugc suc vao
trong khi giam nhiét d§ cua ndi hép xudng nhiét do trong phong. Sau do, khoi
luong cua toan b ndi hép duoc xac dinh, va luong chit trung hop & budce tht nhét
dugc tinh tr mirc chénh léch gilra khéi luong do duge va khéi lrong do dugc trude

khi thuc hién qua trinh trung hop.
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Sau khi nbi duong dng cip monome va cac duong bng cép twong ty tro lai,
etylen, propylen, va hydro dugc cp vao ndi hap theo ty 1¢ mol 1,0/1,0/0,043, va
hdn hop nay dugc dun néng 1én 70°C, va dugc cho phan ung ¢ 70°C trong 1 gio
dudi ap suat 1,2MPa trong khi cip etylen, propylen, va hydro vao theo ty 1¢
2/2/0,086 (I/phit) dé thu dugc copolyme khéi trén co s& propylen.

Hoat tinh trung hop propylen (hoat tinh trung hop ddng nhat) (g-PP/(g-chét
xuc tac)), hoat tinh ddng tring hop khéi etylen-propylen (ICP) (g-ICP/(g-chét xuc
tac)), ty sb khdi (ty 1¢ trang hop (% khdi lugng)) trong copolyme khéi thu duoc,
ham luong (% khdi lugng) copolyme etylen-propylen (EPR) trong copolyme khbi
thu dugc, va ham lugng etylen (% khdi luong) trong copolyme etylen-propylen
(EPR), dugc x4c dinh nhu dugc mo ta sau day. Cac két qua dugc dua ra trong bang

1.
Hoat tinh trung hgp propylen

Hoat tinh trung hop propylen tinh theo mot gam thanh phan chét xuc tac rin
trong 1 gio (1h) duoc tinh toan bang cach sir dung cong thic sau, va dugc xem la

hoat tinh trung hgp ¢ budc trung hop ddng nhat (g-PP/(g-chét xuc tac.gio)).

Hoat tinh trung hgp propylen (g-pp/ g-chdt xdc tdc.gio) = khéi luong (g)
polypropylen/(khéi luong (g) thanh phan chit xuc tac rin dung cho qua trinh trung
hop olefin cAu thanh chét xuc tac trung hop olefin/1,25 giv)

Hoat tinh dong trung hop khéi etylen-propylen (hoat tinh ICP) (g-ICP/(g-chét xuc
tac.gio))

Hoat tinh ddng trung hop (hoat tinh ICP) tinh theo 1 gam thanh phan chét
xtc tac ran trong 1 gio (1h) dat dugc khi copolyme khdi etylen-propylen dugc san
xuét, tinh dwgc bang cach st dung cong thirc sau, va dugc xem 13 hoat tinh trung

hop & budc ddng trung hop (g-ICP/(g-chét xUc tac.gio)).
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Hoat tinh déng tring hop khdi etylen-propylen (hoat tinh ICP) (g-ICP/(g-chét xuc
thc.gid)) = ((I () - G (g))/(khéi luong (g) thanh phan chit xtc tac ran cu thanh

chét xtic
tac trung hop olefin/h)

Luuy rang I 1a khéi lugng (g) cua ndi hap sau khi hoan tit phan Gng dong
trung hop, va G 1a khéi lugng (g) cla ndi hép sau khi cac monome chua phan tng

da duoc loai bd sau khi hoan tt qua trinh trung hop ddng nhat.
Ty s6 khéi (% khdi luong)

Ty sb khdi cua copolyme khdi etylen-propylen duoc tinh bang cach st dung

cong thirc sau.
Ty s6 khéi (% khéi lugng) = {(I (2) - G (g)) / (1 (2) - F (g))} x 100

Luu ¥ rang I 12 khéi luong (g) cia ndi hap sau khi hoan t4t phan ing dong
trung hop, G 1a khéi luong (g) cla ndi hip sau khi cdc monome chua phan Umg da
dugc loai bo sau khi hoan tit qu4 trinh trung hop ddng nhat, va F 1a khéi lugng (g)

cta ndi hap.

Ham lugng copolyme etylen-propylen (EPR) (luong tan trong xylen trong polyme
ICP)

Binh cdu dugc trang bi may khudy dugc nap 5,0g copolyme khéi trén co so
propylen (ICP polyme propylen) va 250mL p-xylen. Nhiét d bén ngoai dugc ting
lén dén bing hodc cao hon diém s6i (khoang 150°C) cua xylen, va polyme khéi
dugc hoa tan trong 2 gio trong khi duy tri p-xylen trong binh ciu nay & diém soi
(137 dén 138°C). Dung dich nay dugc lam ngudi xudng 23°C trong 1 gio, va phan
khong tan va phan tan dugc phén tach bang cach loc. Dung dich chua phén tan
duge thu gom, va p-xylen duge lam bay hoi bang cach lam néng (lam kho) dudi ap
suit giam. Khéi lugng phan can dugc tinh toan, va ty 1€ tuong dbi (% khdi lugng)
so v6i polyme (copolyme khdi trén co s& propylen) duoc tinh toan dé xac dinh ham

luong EPR.
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X4c dinh ham lugng etylen trong EPR

Mot luong nhé EPR (phén tan trong xylen) dugc chiét bang xylen khi tinh
todn ham lugng EPR dugc 14y mAu, va dugc ép néng ¢ dang mang moéng. Ham
lugng etylen (% khéi luong) trong copolyme etylen-propylen (EPR) duoc tinh tir
d6 hap thu & va do day cia mang méng nay nho st dung may phéan tich IR (xem ¢
dudi).

May phan tich: Avatar do hang Thermonicolet san xuét

Budc song do: 720cm™ va 1150cm™

Do day mang méng: 0,15mm

Ham lugng etylen (% khéi lugng) trong EPR = -36,437 x log(D1150/D720) +
31,919

trong d6: D720 1a do hip thu & 720cm™, va D1150 la df hap thy & 1150cm™.

Vi du 2

Chét xuc tac trung hop olefin dugc tao ra theo cung cach nhu 6 vi du 1, chi
khac 1a 0.24mmol isopropyltrietoxysilan dugc su dung thay cho 0,24mmol
dietylaminotrietoxysilan, va phan Gng trung hop duoc tién hanh theo cung cach
nhu & vi du 1. Céc quy trinh dénh gia khac nhau dugc thuc hién giéng nhu dugc

moé ta & trén. Cac két qua dugc dua ra trong bang 1.
Vidu3

Chét xuc tac trung hop olefin dugc tao ra theo cung cach nhu ¢ vi du 1, chi
khac 1a 0,24mmol n-propyltrietoxysilan dugc st dung thay cho 0,24mmol
dietylaminotrietoxysilan, va phan tng trung hop dugc tién hanh theo cung cach
nhu & vi du 1. Céac quy trinh dénh gia khac nhau dugc thuc hién giéng nhu dugc

mo ta & trén. Cac két qua dugc dua ra trong bang 1.
Vidu4

Chét xtc tac trung hop olefin dugc tao ra theo cung cach nhu ¢ vi du 1, chi

khac 1a 0,24mmol t-butyltrimetoxysilan dugc st dung thay cho 0,24mmol

-50-



30750

dietylaminotrietoxysilan, va phan Gng trung hgp duoc tién hanh theo clng cach
nhu & vi du 1. C4c quy trinh danh gia khac nhau dugc thuc hién giéng nhu dugc

mo ta & trén. Cac két qua dugc dua ra trong bang 1.
Vidu5

Chét xuc tac trung hop olefin dugc tao ra theo cung cach nhu & vi du 1, chi
khac 1a 40ul etanol dugc st dung thay cho 30pl metanol (hop chit cho dién tir
(IV)), va phan ung trung hop dugc tién hanh theo cung cach nhu & vi du 1. Cac quy
trinh d4anh gia khac nhau dugc thuc hién giéng nhu dugc mo ta & trén. Cac két qua

dugc dua ra trong bang 1.
Vidu6

Chét xuc tac trung hop olefin dugc tao ra theo cung cach nhu ¢ vi du 3, chi
khéc 1a 40pl etanol dugc st dung thay cho 30l metanol (hop chit cho dién tu
(IV)), va phan ung trung hgp dugc tién hanh theo cung cach nhu ¢ vi du 1. Céac quy
trinh ddnh gia khac nhau dugc thuc hién gidng nhu duge md ta & trén. Cac két qua

duoc dua ra trong bang 1.
Vidu7

Chét xuc tac trung hop olefin dugc tao ra theo cung cach nhu & vi du 1, chi
khéc 12 30ul metanol (hop chat cho dién tir (IV)) dugc bd sung sau khi hoan tat
phan tng trung hop ddng nhit (trudc khi bét ddu qua trinh dong trung hop) thay vi
viée bd sung 30ul metanol sau khi hoan tAt qué trinh tring hop so b (trudc khi bt
diu qua trinh trung hgp homopropylen & budc thu nhét), va phan ng trung hop
dwoc tién hanh theo cing cach nhu & vi du 1. Cac quy trinh danh gia khac nhau

dugc thuc hién giéng nhu duoc mo ta ¢ trén. Cac két qua dugc dua ra trong bang 1.
Vi du so sanh 1

Chét xuc tac trung hgp olefin dugc tao ra theo cung cach nhu ¢ vi du 1, chi
khac 1a 30ul metanol (hop chét cho dién tir (IV)) khong dugc bb sung vao, va phan

ing trung hop duoc tién hanh theo cing cach nhu ¢ vi du 1. Cac quy trinh dénh gia
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khéac nhau duoc thuc hién giéng nhu duge md ta ¢ trén. Céc két qua dugc dua ra

trong bang 1.
Vi du so sanh 2

Chét xtc tac trung hop olefin dugc tao ra theo cung cach nhu & vi du 2, chi
khéc 12 30ul metanol (hop chét cho dién tir (IV)) khong duge bo sung vao, va phin
(ng trung hop dugc tién hanh theo cing cach nhu ¢ vi du 1. Cac quy trinh danh gia
khéc nhau dwoc thue hién gidng nhu duge mé ta ¢ trén. Céc két qua dugc dua ra

trong bang 1.
Vi du so sanh 3

Chét xtc tac trung hop olefin dugc tao ra theo cung cach nhu ¢ vi du 3, chi
khac 1a 30ul metanol (hop chét cho dién t& (IV)) khoéng duoc bd sung vao, va phan
ing trung hop duoc tién hanh theo cung cach nhu & vi du 1. Cac quy trinh danh gia
khac nhau dugc thuc hién gidng nhu dugc md ta & trén. Céac két qua dugc dua ra

trong bang 1.
Vi du so sanh 4

Chét xtc tac trung hop olefin dugc tao ra theo cung cach nhu ¢ vi du 4, chi
khéc 1a 30ul metanol (hop chat cho dién tir (IV)) khong dugc bd sung vao, va phan
rng trung hop duoc tién hanh theo cing cach nhu & vi du 1. Cac quy trinh dénh gia
khac nhau duoc thuc hién giéng nhu dugc mo ta ¢ trén. Cac két qua dugc dua ra

trong bang 1.
Vi du so sanh 5

Chét xtc tac trung hop olefin dugce tao ra theo cung cach nhu ¢ vi du 1, chi
khéc 1a hon hop gbdm 0,24mmol dietylaminotrietoxysilan va 30ul metanol dugc bd
sung thay cho 0,24mmol dietylaminotrietoxysilan, va phan tng trung hop duogc tién
hanh theo cung céch nhu & vi du 1, chi khac 1a 30ul metanol khong dugc bd sung
vao sau khi hoan tit qua trinh trung hop so bd. Cic quy trinh danh gia khéac nhau

dwoc thyc hién gidng nhu duge mo ta & trén. Cac két qua duge dua ra trong bang 1.
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Vi du so sanh 6

Phan tng trung hop duoc tién hanh theo cung cach nhu ¢ vi du 1, chi khéc la
qué trinh trang hop so bd dugc thuc hién sau khi bd sung 30ul metanol vao chét
xuc tac trung hop olefin (xem muc (2) trong vi du 1), va metanol khong duoc b
sung vao sau khi hoan tAt qua trinh trung hop so bd (xem muc (3) trong vi du 1).
Céc quy trinh danh gia khac nhau duogc thuc hién giéng nhu dugc mo ta & trén. Céac

két qua duogc dua ra trong bang 1.
Vi du so sanh 7

Chét xuc tac trung hop olefin dugc tao ra theo cung cdch nhu ¢ vi dy 1, chi
khéc 12 0,24mmol xyclohexylmetyldimetoxysilan dugc st dung thay cho 0,24mmol
dietylaminotrietoxysilan, va 30ul metanol (hgp chét cho dién tir (IV)) khong dugc
bd sung vao, va phan Gmg trung hop dugc tién hanh theo cung cach nhu & vi du 1.
Cac quy trinh danh gia khac nhau dugc thuc hién giéng nhu duoc mo ta & trén. Cac

két qua dugc dua ra trong bang 1.
Vi du so sanh 8

Chét xuc tac trung hop olefin duge tao ra theo cung cach nhu & vi du 1, chi
khéc 12 0,24mmol xyclohexylmetyldimetoxysilan dugc sir dung thay cho 0,24mmol
dietylaminotrietoxysilan, va phan Gng trung hgp dugc tién hanh theo cung cach
nhu & vi du 1. Cac quy trinh danh gia khac nhau dugc thuc hién giéng nhu dugc

mo ta & trén. Cac két qua dugc dua ra trong bang 1.
Vi du so sanh 9

Chét xuc tac trung hop olefin dugc tao ra theo cung cach nhu ¢ vi du 1, chi
khac 1a 0,24mmol diphenyldimetoxysilan dugc si dung thay cho 0,24mmol
dietylaminotrietoxysilan, va 30ul metanol (hgp chét cho dién tr (IV)) khong dugc
bd sung vao, va phan tng trung hop dugc tién hanh theo cung cich nhu & vi du 1.
Céac quy trinh danh gia khac nhau dugc thuc hién gidng nhu dugc mo ta & trén. Céc

két qua duogc dua ra trong bang 1.
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Vi du so sanh 10

Chét xtc tac tring hgp olefin dugc tao ra theo cung cach nhu ¢ vi du 1, chi
khac 1a 0,24mmol diphenyldimetoxysilan dugc st dung thay cho 0,24mmol
dietylaminotrietoxysilan, va phan tmg trung hop dugc tién hanh theo cung cach
nhu & vi du 1. Céc quy trinh ddnh gia khic nhau dugc thuc hién giéng nhu dugc

mb ta & trén. Cac két qua dugc dua ra trong bang 1.

Bang 1

Hoat tinh | Hoattinh | Tysd | Ham Ham

trung hgp ¢ | trung hop khdi | luwong luong

budc trung o budce (% EPR etylen

hop dong ddng trung khdi (% trong

nhét hop luong) | khoi EPR

(g-PP/g-chat | (g-ICP/g- luong) | (% khdi
x0c tac.gio)) chét xuc luong)
tac.gio))

Vidul 43300 12800 22,8 17,5 49,8
Vidu 2 32400 16500 33,7 27,7 48,0
Viduy3 43700 21000 32,5 25,5 47,3
Vidu 4 23600 4700 16,6 14,4 43,2
Vidu} 44000 10900 19.9 16,2 50,3
Vidub6 34300 11800 25,6 19,1 48,6
Vidu7 42400 15900 27,3 22,5 49,2

Vi duy so sanh 1 41600 7300 14.9 12,7 49,4
Vi du so sanh 2 29700 6400 17,7 13,5 48,6
Vi du so sénh 3 40400 8100 16,7 13,9 47,7
Vi du so sénh 4 23800 3400 12,5 11,9 43,4
Vi du so sanh 5 37100 5700 13,3 10,9 48,2
Vi du so sénh 6 33300 4300 11,4 11,0 47,4
Vi du so sanh 7 57000 9700 14,5 12,0 40,2
Vi du so sénh 8 56300 10300 15,5 11,8 40,3
Vi du so sénh 9 41000 7500 15,5 12,5 42,5
Vi du so sanh 10 40300 7300 15,3 12,1 42,1

Nhu thdy r6 tir céc két qua dugc liét ké trong bang 1, khi copolyme khéi trén
co s& propylen dugce tao ra boi viéc cho chét xtc tac trung hop olefin tiép xtic voi
propylen, hodc propylen va a-olefin, va cho hop chit cho dién tir tiép xtic v6i san
pham thu dugc, chit xtc tac trung hop olefin nay c6 thanh phin chét xuc tac rin

dung cho qu trinh tring hop olefin chira titan, magie, halogen, va hop chat cho
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dién tr noi tai, hgp chAt nhom hitu co dic thu, va hop chét cho dién tir bén ngoai
dac thu (cac vidu 1 dén 7), thi hoat tinh trung hop m§ man dat duoc khi trung hop
ddng nhét propylen, hoic ddng trung hop propylen va olefin bd sung, va copolyme
trén co s& propylen c6 do didu hoa 1ap thé my man va do cing my man, va c6 do
bén chiu va didp m§ min do ham lugng etylen cao, va ham lugng cao ctia copolyme
ngiu nhién propylen-etylen (phan nhua) c6 thé duoc tao ra mot cach thuan loi véi

hiéu suat cao.

Mt khac, khi copolyme khéi trén co s& propylen tao ra boi viée cho chét
xac tac tring hop olefin tiép xtc véi propylen, hodc propylen va a-olefin, ma
khong cho hop chét cho dién tur tiép xuc v4i san phém thu duoc (cac vi du so sanh
1 dén 7 va 9), hoic khi copolyme khdi trén co so propylen dugce tao ra ma khong sir
dung hop chét silic hitu co ¢6 cong thirc chung (IT) hodc (1II) lam hop chét cho dién
tir bén ngoai (céc vi du so sanh 7 dén 10), thi hoat tinh trung hop khi tién hanh
ddng trung hop ngiu nhién propylen va olefin bd sung 1a twong dbi thap, va tao ra
copolyme trén co s& propylen c6 do bén chiu va dap kém do ham luong thap cia

copolyme ngiu nhién propylen-etylen (phan nhua) (xem bang 1).
Kha nang tng dung trong cong nghiép

Do d6, cac phuong an theo sang ché dua ra phuong phdp san Xuét copolyme
trén co s& propylen bao dam ring hoat tinh tring hgp my man dat dugc khi tring
hop dong nhét propylen, hodc dong tring hgp propylen va etylen hodc propylen va
a-olefin khac véi etylen, va co thé tao ra mot cach c6 1gi copolyme trén co s&
propylen c¢6 d6 diéu hoa lap thé m§ man, d6 cing m§ man, va dd bén chiu va dap

m¥§ man véi hiéu suét cao.
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YEU CAU BAO HQ

1. Phuong phap san xuét copolyme khdi trén co s& propylen bao gdm céc budc:
cho chét xuc tac trung hop olefin tiép xtic v6i propylen, hodc propylen va a-olefin
khac v6i propylen, va cho hgp chét cho dién t& (IV) 1a metanol hodc etanol tiép
xtc v6i san phdm thu duoc, chat xuc tac trung hop olefin nay c6 thanh phan chét
xtc tac rin dung cho qua trinh trung hop olefin chira titan, magie, halogen, va hop
chét cho dién tr ndi tai, hop chit nhom hitu co ¢6 cong thirc chung (I), va hgp chit
cho dién tr bén ngoai c6 cong thirc chung (IT) hodc hop chit cho dién tir bén ngoai

c6 cong thie chung (I1I),
R',AIQ;., M

trong d6 R' 1a nhém hydrocarbyl c6 1 dén 6 nguyén t cacbon, p 1a mot 5O
thuc thod man diéu kién 0<p<3, véi diéu kién cac R'1a giéng nhau hodc khac nhau
khi nhidu nhém R" ¢6 mit, va Q 1a nguyén tir hydro, nhém hydrocarbyloxy ¢6 1 dén
6 nguyén tr cacbon, hoac nguyén t&r halogen, voi diéu kién cic Q 1a gidng nhau

ho#c khac nhau khi nhiéu nhém Q c6 mat,
R2Si(OR%); (ID)

trong do R? 1a nguyén tit hydro, nhom alkyl mach thang c6 1 dén 20 nguyén
tir cacbon, nhom alkyl mach nhanh ¢6 3 dén 20 nguyén t&r cacbon, nhom vinyl,
nhém alyl, nhom alkenyl mach thing hodc mach nhanh c6 3 dén 20 nguyén tu
cacbon, nhom xycloalkyl ¢6 3 dén 20 nguyén tir cacbon, nhém xycloalkenyl ¢6 3
dén 20 nguyén tir cacbon, nhom hydrocacbon thom c6 6 dén 24 nguyén ti cacbon,
nhém hydrocacbon chtra nguyén tur nito ¢6 2 dén 24 nguyén ta cacbon dugc két
thac boi nguyén tir cacbon, hodc nhém amino ¢6 2 dén 24 nguyén t cacbon, va R’
1a nhém alkyl mach thang c6 1 dén 20 nguyén tir cacbon, nhém alkyl mach nhanh
c6 3 dén 20 nguyén t cacbon, nhém vinyl, nhom alyl, nhom alkenyl mach thang
hoic mach nhanh c6 3 dén 20 nguyén t&r cacbon, nhom xycloalkyl ¢ 3 dén 20
nguyén tir cacbon, nhom xycloalkenyl c6 3 dén 20 nguyén t cacbon, hodc nhém
hydrocacbon thom c6 6 dén 24 nguyén t& cacbon, véi diéu kién ba nhom R’ 1a

gidng nhau hodc khac nhau,
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(R'R°N)Si(OR®); (111)

trong do R* va R’ 1a nguyén tir hydro, nhém alkyl mach thing c6 1 dén 20
nguyén tt cacbon, nhom alkyl mach nhanh c6 3 dén 20 nguyén tt cacbon, nhém
vinyl, nhém alyl, nhom alkenyl mach thang hodc mach nhanh c6 3 dén 20 nguyén
tir cacbon, nhém xycloalkyl ¢6 3 dén 20 nguyén t cacbon, nhom xycloalkenyl c6 3
dén 20 nguyén tir cacbon, nhom hydrocacbon thom c6 6 dén 24 nguyén tir cacbon,
nhém hydrocacbon chtra nguyén tir nito c6 2 dén 24 nguyén t cacbon dugc két
thuc boi nguyén tir cacbon, hodc nhém amino c6 2 dén 24 nguyén tir cacbon, voi
didu kién R* va R’ 1a giéng nhau hodc khac nhau, va tuy y dugc lién két v6i nhau
dé tao ra vong, va R® 12 nhém alkyl mach thang co 1 dén 20 nguyén tir cacbon,
nhém alkyl mach nhanh c6 3 dén 20 nguyén ti cacbon, nhom vinyl, nhom alyl,
nhém alkenyl mach thing hoic mach nhanh c6 3 dén 20 nguyén tir cacbon, nhom
xycloalkyl c6 3 dén 20 nguyén tir cacbon, nhom xycloalkenyl ¢6 3 dén 20 nguyén
tir cacbon, hoic nhom hydrocacbon thom co 6 dén 24 nguyén t&r cacbon, vGi diéu

kién ba nhoém R® 12 giéng nhau hogc khac nhau.

2. Phuong phéap san xuét copolyme khoi trén co so propylen theo diém 1, trong do
hop chit cho dién tir bén ngoai c6 cong thirc chung (IT) 1a hop chét cho dién tir bén
ngoai c6 cong thirc chung (Ila), hodc hop chét cho dién tr bén ngoai c6 cdng thire

chung (I1I) 1a hop chét cho dién tt bén ngoai c¢6 cong thirc chung (I1la),
R’Si(OR®); (Ila)

trong do R’ 14 nguyén tit hydro, nhom alkyl mach thing c6 1 dén 12 nguyén
tir cacbon, nhém alkyl mach nhanh co6 3 dén 12 nguyén tir cacbon, nhom vinyl,
nhém alyl, nhém alkenyl mach thing hoic mach nhanh c6 3 dén 12 nguyén tu
cacbon, nhom xycloalkyl c6 3 dén 12 nguyén tir cacbon, nhom xycloalkenyl ¢6 3
dén 12 nguyén ti cacbon, nhém hydrocacbon thom c6 6 dén 12 nguyén tu cacbon,
nhom hydrocacbon chira nguyén tur nito ¢ 2 dén 12 nguyén ta cacbon duoc két
thic bdi nguyén tir cacbon, hodc nhém amino ¢6 2 dén 12 nguyén tt cacbon, va R®
1a nhom alkyl mach thang c6 1 dén 12 nguyén tir cacbon, nhom alkyl mach nhanh
c6 3 dén 12 nguyén tir cacbon, nhém vinyl, nhom alyl, nhom alkenyl mach thang

hodc mach nhanh c6 3 dén 12 nguyén t& cacbon, nhom xycloalkyl c6 3 dén 12
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nguyén t cacbon, nhom xycloalkenyl c6 3 dén 12 nguyén t&r cacbon, hodc nhom
hydrocacbon thom c6 6 dén 12 nguyén t cacbon, voi didu kién ba nhom R® 1a

giéng nhau hoac khac nhau,
(R°R''N)Si(OR ") (1l1a)

trong do R’ va R' 1a nguyén ti hydro, nhom alkyl mach thing c6 1 dén 12
nguyén tir cacbon, nhém alkyl mach nhanh c6 3 dén 12 nguyén t cacbon, nhom
vinyl, nhém alyl, nhém alkenyl mach thang hoic mach nhanh c6 3 dén 12 nguyén
ttr cacbon, nhom xycloalkyl ¢6 3 dén 12 nguyén ti cacbon, nhom xycloalkenyl ¢6 3
dén 12 nguyén t&r cacbon, nhom hydrocacbon thom c6 6 dén 12 nguyén tr cacbon,
nhém hydrocacbon chira nguyén tit nito c6 2 dén 12 nguyén tr cacbon dugc két
thuc boi nguyén tr cacbon, hodc nhém amino ¢o6 2 dén 12 nguyén tir cacbon, voi
didu kién R’ va R' 1a giéng nhau hodc khac nhau, va tuy y dugc lién két voi nhau
dé tao ra vong, va R'' 1a nhém alkyl mach thing c6 1 dén 12 nguyén t cacbon,
nhém alkyl mach nhanh c6 3 dén 12 nguyén ti cacbon, nhém vinyl, nhom alyl,
nhom alkenyl mach thing hoic mach nhéanh c6 3 dén 12 nguyén tir cacbon, nhom
xycloalkyl ¢o6 3 dén 12 nguyén tir cacbon, nhom xycloalkenyl c6 3 dén 12 nguyén
tir cacbon, hoic nhém hydrocacbon thom c6 6 dén 12 nguyén tir cacbon, vdi diéu

kién ba nhom R'' 14 giéng nhau hogc khac nhau.

3. Phuong phéap san xuét copolyme khdi trén co so propylen theo diém 1 hoic 2,
trong d6 hop chét cho dién tir bén ngoai (II) 1a mt hodc nhiéu hop chét duoc chon
tir isopropyltrietoxysilan, isopropyltrimetoxysilan, n-propyltrietoxysilan, n-
propyltrimetoxysilan, metyltrietoxysilan, metyltrimetoxysilan, etyltrietoxysilan,
etyltrimetoxysilan, n-butyltrietoxysilan, n-butyltrimetoxysilan,
isobutyltrietoxysilan, isobutyltrimetoxysilan, t-butyltrietoxysilan, t-
butyltrimetoxysilan, xyclopentyltrietoxysilan, xyclohexyltrietoxysilan,

phenyltrimetoxysilan, va phenyltrietoxysilan.

4. Phuong phap san xuét copolyme khdi trén co sé propylen theo diém 1, trong do
hop chét cho dién tir bén ngoai (I1I) 12 mot hogc nhiéu hop chat duge chon tir
dietylaminotrietoxysilan, dietylaminotrimetoxysilan, dimetylaminotrietoxysilan, va

dimetylaminotrimetoxysilan.
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