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(54) HON HOP CHAT XUC TAC CHINH, HON HGP CHAT XUC TAC VA HON HGP
POLYME

(57) Sang ché& dé xudt hon hop chat xdc tic chinh, hén hop chat xic tic va
polyme, tifc 1a polyme trén co s& propylen, dugc tao ra tir hén hgp nay. Hon hop
chét xdc tac chinh theo sdng ché chita halo-malonat va cu thé 1a 2-flo-malonat.
Hon hgp chat xdc tdc theo sang ché cai thién do chon loc xic t4c, cai thién hoat
tinh xdc tic, va ciling cai thién su ddp Ung hydro trong qué trinh triing hop.
Polyme trén co s& propylen dugc tao ra tir hon hgp chat xic tic theo sang ché ¢

luu lwong néng chay 16n hon 50g/10 phuit.
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Linh vue ky thuit dwoe dé cip

Sang ché dé cap dén quy trinh ting cuong cac dic tinh cta chit xtc tic chinh
va chat xtc tic. Sang ché dé cap dén polyme thanh phdm dugc tao ra boi chat xuc téc

chinh/chat xtc tac nay.

Tinh trang ky thuit cia sing ché

Nhu cdu trén toan thé gii doi véi polyme trén co s olefin van tiép tuc ting khi
cic ing dung ctia polyme nay dang ngay cang trd nén da dang va tinh vi hon. Da biét
hdn hop chit xuc tac Ziegler-Natta ding cho viée san xuét polyme trén co s& olefin va
cu thé 1a polyme trén co s& propylen. Hon hop chét xuc tac Ziegler-Natta thuong bao
gdm chit xuc tac chinh chua halogenua kim loai chuyén tiép (tuc 13, titan, crom,
vanadi), chit dong xuc tac nhu hop chit hitu co-nhom, va tiy y 1a chét cho dién tir bén
ngoai. Nhiéu hdn hop chat xuc tic Ziegler-Natta théng thudong bao gdm chét xuc tac
chinh titan clorua dugc mang trén magie clorua cing véi chit cho dién tir bén trong

trén co s& phtalat.

Nhirng lo ngai vé vin d& stic khoe khi tiép xtic v6i phtalat hién dang doi hdi
phai tim ra chat thay thé phtalat. D3 biét dén hon hop chét xuc tac chira malonat hogc
halo-malonat lam chét cho dién tir bén trong dé san xuit polyme trén co s& propylen.
Linh vuc k¥ thuat nay nhéan ra nhu cAu can thiét dbi véi viée co thém cac halo-malonat

thich hop 1am cac phan tir thay thé phtalat trong cac cht xuc téc tring hop olefin.

Ban chit ky thuit cia sang ché

Séng ché d& cap dén hdn hop chit xuc tac chinh Ziegler-Natta gém halo-
malonat lam chit cho dién tir bén trong. Céc téc gid da phét hién ra rang qué trinh flo
hoa, mot minh hodc két hop v6i viée thé alkyl cua nguyén tir cacbon dinh tim malonat,
cai thién mot cach bét ngo vé dd chon loc cta chét xtc tac va/hodc hoat tinh cta chét
xuc tac. Céc tac gia cling da phat hién ra rang hdn hop chit xtc tic chinh cling v6i chat
cho dién tir bén trong ctia hdn hop gdm halo-malonat két hop vé6i thanh phan chét cho

dién tr cling cai thién mot cach bat ngo vé do chon loc cua chat xtc tac va/hoidc hoat
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tinh cta chat xuc tac.

Ngoai cac ddc tinh xtc tac dugc cai thién vé, hdn hop chét xtc tac chinh theo
sang ché con thé hién cac dic tinh quy trinh duge mong muén (su dap tng hydro cao,
hoat tinh xtc tadc cao) va tao ra polyme trén co s& olefin, nhu polyme trén co s&
propylen cé it cac chit hoa tan trong xylen, Tmr cao, hinh thai hoc t6t va mé rong

pham vi dong néng chay trong thiét bi phan tng.

Sang ché dé xudt hon hop chit xtc tic chinh. Theo mdt phuong an, hén hop
chét xuc tac chinh dugc dé xuét va bao gém nhém magie, nhdm titan, va chét cho dién
tir bén trong. Chit cho dién tir bén trong gdm flo-malonat ¢6 cdng thuc cdu tric (1)

dudi day:

D

R va Ry 1a gidng hodc khic nhau. Mdi Ry va Ry duoc chon tr nhém
C1-20 hydrocarbyl va nhém Cj.20 hydrocarbyl khéng dugc thé. Theo mét phuong 4n,

flo-malonat la flo-malonat da hoa hop.

Sang ché dé xut hdn hop chit xuc tac chinh khac. Theo mot phuong 4n, hdn
hop chét xtc tac chinh duoc dé xuét va bao gdbm nhém magie, nhom titan, va chat cho
dién tr bén trong hdn hop. Chét cho dién tir bén trong hdn hop gém halo-malonat va

thanh phan chét cho dién tir. Halo-malonat ¢6 cong thire cau tric (I1) dudi day:

Ry X
Q e}
o \W& ~,
o) 0

1D

Ry va Ry 1a giéng hodc khac nhau. Mdi Ry va R, duoc chon tir nhom
Ci-20 hydrocarbyl va nhom Ci.o0 hydrocarbyl khong dugc thé. Theo mot phuong an, X
duoc chon tr nhom flo, clo, brom va iot. Theo mot phuong én, chat cho dién to bén

trong hdn hop 1a chét cho dién tir bén trong hdn hop da hoa hop.
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Sang ché dé xuat hdn hop chat xtc tac. Theo mot phuong 4n, sang ché dé xuét
hdn hop chit xtc tic gdm hdn hop xac tac chinh, chit dong xtc tac, va tiry ¥ 1a chét
cho dién t& bén ngoai. Hon hop chét xuc tac chinh chtra halo-malonat nhu da duoc mo
ta ¢ trén.

Sang ché dé xudt hon hop hop chét polyme. Theo mot phuong 4n, hdn hop hop
chat polyme dugc dé xudt va bao gdm polyme trén co s& propylen chira halo-malonat

¢6 cong thire ciu trac (IT) dudi day:

R X

O (o)
o \H)Qf —

o) O

ey

Ri dugc chon tr nhdm Cs.p alkyl bac hai, nhom Ca.po alkyl bac ba, nhém
Ce-20 alryl va nhém Cr.p0 alkylaryl. Rz dugc chon tir nhém Cip0 alkyl bac mdt va nhom
Co-20 1-alkenyl da duogc thé hoic khong duoc thé. X duoc chon tur flo, clo, brom va iot.

Polyme trén co s& propylen c6 lugng ndng chay 16n hon 50g/10 phut.

Theo mot phuong an, polyme trén co s propylen ¢6 ham lugng céc chat tan

trong xylen nam trong khoang tir 1% dén 4% khéi lugng.
Theo mdt phuong an, polyme trén co s& propylen chtra flo cung véi X 1a flo.
Mét uu diém cuia sang ché 1a tao ra dugc hdn hop chat xuc tac chinh duoc cai
thién.
Mot wu diém cta sang ché 1a hdn hop chét xutc tac chinh khong chtra phtalat.

Mot uu diém cla sang ché 1a tao ra duoc hdn hop chat xtc tac khong chtra

phtalat va polyme trén co s& olefin khong chtra phtalat dugc tao ra tir hdn hop nay.
M5 ta chi tiét sing ché

Sang ché dé cap dén hdn hop chit xuc tac chinh g6m halo-malonat 1am chét cho
dién t&r bén trong. Hon hop chit xuc tac theo sang ché cai thién mot hodc nhiéu dic
tinh xtc tdc nhu sau: hoat tinh, d6 chon loc va/hodc su dap Gng hydro dé tao ra polyme
trén co s& propylen co it cac chat hoa tan trong xylen, Tumr cao, tinh da phan tan c6 thé

cap nhan dugc va’/hodc dong néng chay cao.
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Theo mdt phuong an, hon hop chit xuc tac chinh duoc dé xuét. Hon hop chat
xtc tac chinh 1a to hop ctia nhém magie, nhom titan, va 2-halo-malonat nhu 2-flo-

malonat.
Tién chat xuc tac chinh

Hdn hop chit xtc tac chinh duoc tao thanh béng mét, hai, ba hodc nhiéu lan
tiép xuc gitta tién chét xtic tac chinh va chit halogen héa véi su ¢6 mit cta halo-
malonat (chét cho dién tir bén trong). Tién chét xuc tac chinh chira magie va c6 thé 1a
hop chit ¢6 nhom magie (MagMo), hop chét magie titan hdn hop (MagTi), hodc hop
chat magie clorua chira benzoat (BenMag). Theo mot phuong 4n, tién chét xtc tac
chinh 12 tién chat c6 nhém magie (“MagMo™). “Tién chit MagMo” chita magie 13 hop
phan kim loai duy nhit. Tién chit MagMo chira nhém magie. Cac vi du khong gidi
han vé& cac nhém magie thich hgp bao gdm magie clorua khan va/hoidc san phdm cong
ruou ctia nd, magie alkoxit hodc aryloxit, magie alkoxy halogenua hdn hop, va/hodc
magie dialkoxit hodc aryloxit di cacbonat héa. Theo mdt phuong an, tién chit MagMo

la magie di(C-4)alkoxit. Theo mot phuong an khéc, tién chit MagMo 1a dietoxymagie.

Theo mot phuong an, tién chit xtic tac chinh 1a hop chit magie/titan hdn hop
(“MagTi”). “Tién chit MagTi” c6 cong thirc MgdTi(OR®)iX,, trong dé R¢ 1a gde
hydrocacbon thom hodc béo ¢6 tir 1 dén 14 nguyén t&r cacbon hoic COR’ trong do R’
1a gbc hydrocacbon thom hodc béo ¢6 tir 1 dén 14 nguyén ti cacbon; mdi nhom ORE la
giéng hodc khac nhau; X doc 1ap la clo, brom hodc iot, tdt hon 1a clo; d nim trong
khoang tur 0,5 dén 56, hodc tir 2 dén 4; f nim trong khodang tir 2 dén 116 hodc tr 5 dén
15;vag nam trong khoang tur 0,5 dén 116, hodc tir 1 dén 3. Tién chét MagTi nay duogc
diéu ché boi qua trinh két tha co kiém soat thong qua viéc loai bd rugu ra khoi moi
trudng phan Gng tién chit duoc st dung trong qué trinh diéu ché chung. Theo mot
phuong an, moi trudng phan ng bao gdm hdn hop cia chit 16ng thom, nhu hop chét
thom da clo hoa, hodc clobenzen, cung véi mot alkanol, dac biét la etanol. Cac hop
chit halogen hoéa thich hgp bao gdm titan tetrabromua, titan tetraclorua hodc titan
triclorua, ddc biét 1a titan tetraclorua. Viéc loai bd alkanol ra khdi dung dich duoc su
dung trong qua trinh halogen hoa, din dén su két tia cta tién chit rin, ¢6 hinh théi hoc
va dién tich bé mat dugc mong mubdn. Theo mot phuong an khac, tién chit xac tac

chinh thu duoc gém nhiéu hat déng nhét vé kich thudc hat.
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Theo mdt phuong an, tién chit xtc tac chinh 1a chit magie clorua chira benzoat.
Nhu duogc st dung trong ban mo ta nay, “magie clorua chira benzoat: (“BenMag”) c6
thé 12 mot chit xuc téc chinh (tic 13, tién chit xuc tac chinh da halogen hoa) chira chat
cho dién tir bén trong benzoat. Chat liéu BenMag nay ciing c6 thé chtra nhom titan,
nhu titan halogenua. Chat cho dién tr bén trong benzoat 1a khong bén va c6 thé duoc
thay thé bang cic chét cho dién tir khéc trong qué trinh tong hop chét xtc tac chinh
va/hodc chét xuc tic. Cac vi du khong giéi han vé nhém benzoat thich thop bao gdm
etyl benzoat, metyl benzoat, etyl p-metoxybenzoat, mety p-etoxybenzoat, etyl p-
etoxybenzoat, etyl p-clobenzoat. Theo mdt phuong an, nhoém benzoat 1a etyl benzoat.
Céc vi du khong gidi han vé céc tién chat xtc tac chinh BenMag thich hop bao gém
céc chét xtc tac ¢ tén thuong mai SHAC™ 103 va SHAC™ 310 ¢6 béan cta hing The
Dow Chemical Company, Midland, Michigan. Theo mdt phuong an, tién chit xtc tac
chinh BenMag c6 thé 1a san pham halogen hoa cua tién chit xuc tac chinh bat ky (tirc

1, tién chdt MagMo hodc tién chdt MagTi) v6i su ¢6 mit cia hop chét benzoat.

Theo mét phuong 4n khéc, tién chit xuc tac chinh 1a chit liéu rin chua clo.
Tién chét xtc tac chinh rin chtra clo ¢6 thé 1a hop chit MagMo, hop chit MagTi, hodc

hop chit BenMag.
Hdn hop chét xtc tac chinh

Tién chét xtc tac chinh duoc cho tiép xtic mot, hai, ba, hodc nhiéu lan véi chit
halogen héa vo1 sy ¢d mat cia halo-malonat dé tao ra hon hop chét xtc tac chinh.
Halo-malonat 1a chit cho dién t&r bén trong. Nhu dugc st dung trong ban md ta nay,
thudt ngtt “chat cho dién tir bén trong” (hodc “IED”: internal electron donor) chi hop
chit duoc bd sung hodc duogc tao ra trong qua trinh tao ra hdn hop hop chét xuac tac
chinh ma no trao it nhat mot cap dién tr cho mot hoac nhiéu kim loai ¢6 mat trong hon
hop chat xuc tac chinh thu duge. Mic du khéng mubn gin lién voi ly thuyét cu thé bt
ky, song diéu duoc tin chic 1a trong qua trinh halogen hoa (va qud trinh titan hoa), chit
cho dién ti bén trong (1) diéu tiét su tao thanh cta céac vi tri hoat tinh va nho do tang
cuong tinh chon loc lap thé cua chét xuc tac, (2) diéu tiét vi tri cla titan trén chat mang
trén co s& magie, (3) tao thuan loi cho viée Chuyén hda cia cac nhom magie va titan
thanh cdc halogenua twong tmg va (4) diéu tiét kich c& tinh thé cta chét mang magie
halogenua trong qué trinh chuyén hoa. Do vy, viée dua vao chit cho dién t&r bén trong

tao ra hon hop chit xuc tac chinh co tinh chon loc lap thé duoc tang cuong. Cho chét
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dién tu bén trong c6 mdt, hai, hodc nhiéu halo-malonat.

Thuat ngit “cho tiép xtc” hodc “tiép xuc” hodc “budc tiép xuc” lién quan dén
vige téng hop xtc tac chinh, dé chi phan tmg hoa hoc xay ra trong hdn hop phan tng
(thy v duoc gia nhiét) chta tién chit/hop chit trung gian ciia xuc tac chinh, chat
halogen héa (véi tc nhén titan hoa tuy ¥), halo-malonat, va dung méi. San pham phan
mg cua “budc tiép xtic” 1a hdn hop chét xtc tac chinh (hodc hop chat trung gian cta
xuc tac chinh) 1a su két hop cia nhom magie, nhom titan, dé tao phirc ciing véi halo-

malonat (chat cho dién tir bén trong).

Qua trinh halogen hoa (hodc halogen hoa) xay ra nho chit halogen héa. Thuat
ngit “chit halogen héa” nhu dugc st dung trong ban md ta nay, chi hop chat ma no
chuyén hoa tién chét xuc tac chinh (hodic hop chit trung gian cia xtc tac chinh) thanh
dang halogenua. Thuét nglt “tdc nhan titan héa” nhu dugc st dung trong ban mo ta
nay, chi hop chit ma n6 tao ra cdc nhom titan c6 hoat tinh xtc tac. Quaé trinh halogen
héa va qué trinh titan hoa nhom magie c¢6 mit trong tién chit xuc tac chinh thanh chat

mang magie halogenua ma trén d6 nhom titan (nhu titan halogenua) duoc ling dong.

Theo mot phuong 4n, chit halogen hoéa la titan halogenua c6 cong thic
Ti(OR®)¢Xp, trong d6 R® va X la nhu duoc xdc dinh ¢ trén, f 1a s6 nguyén ndm trong
khoang tir 0 dén 3; h 1a s6 nguyén nim trong khoang tir 1 dén 4; va f+h bang 4. Theo
phuong 4n nay, titan halogenua dong thoi Ia chit halogen hoa va tac nhan halogen hoa
suy ra nho viée clo héa tién chit xuc tac chinh bing TiCls. Qué trinh clo hoa (va qua
trinh titan hoa) duoc tién hanh v&i su c6 mit cta chét long thom da clo hda hodc
khong clo hda nhu diclobenzen, o-clotoluen, clobenzen, benzen, toluen, hodc xylen.
Theo mdt phuong an khéc, qué trinh halogen héa va qua trinh titan héa duoc tién hanh
bang cach sir dung hdn hop cua chat halogen hoa va chét 16ng thom da clo hoa gdm tir

40 dén 60 phan tram thé tich la chét halogen héa nhu TiCly.

Hon hop phan Gng nay dugc gia nhiét téi nhiét do nim trong khoang tir 30°C
dén 50°C trong khoang thoi gian 2 phut t61 khoang 100 phut trong qué trinh halogen

héa (qua trinh clo hoéa).

Theo mot phuong 4n, xtc tac chinh dugc tao ra bang cach cho tiép xuc tién chat
Mg chura clo ran v6i chat halogen hoa véi su c6 mat cua malonat da halogen héa va

tiy y 1a thanh phan chit cho dién tir.
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Theo mdt phuong an, hdn hop chat xtc tac chinh duoc tao ra boi hai hodc nhiéu
bude tiép xuc.

Theo mot phuong an, hdn hop chit xuc tac chinh duoc tao ra béi it nhat mot
bude tiép xuc sau boi it nhat mot bude halogen hoéa.

Theo mdt phuong 4n, hdn hop chit xuc tac chinh dugc tao ra boi it nhit mot

budce halogen hoa duoc tiép xtc boi it nhat mot bude tiép xtc.
Halo-malonat

Halo-malonat 1a 2-halo-malonat ¢6 phan tir thay thé halogen & vi tri 2. 2-halo-

malonat c6 cong thire cau tric (1) dudi day:

X
0 0
R1/ W \Rz
0 0
ey

RivaRyla giéng nhau hodc khac nhau. Mdi Ry va R, duge chon tir nhom C.
sohydrocarbyl va nhém Cj.aphydrocarbyl da duogc thé. X 1a nguyén tir halogen duogc

chon tu flo, clo va brom.

Nhu dugc st dung trong ban md td nay, thudt ngt “hydrocarbyl” hoac
“hydrocacbon” chi phan tir thay thé chi chtra nhom hydro va céc nguyén tr cacbon,
bao gém cac loai mach nhanh hodc mach thelmg, no hoac chua no, mot vong, da vong
va ngung tu hodc khong ngung tu, hoic khong vong va su két hop cta ching. Céc vi
du khong giéi han vé nhoém hydrocarbyl bao gém cdc nhom alkyl-, xycloalkyl-,

alkenyl-, alkadienyl-, xycloalkyneyl-, xycloalkadienyl-, aryl-, alkylaryl-, va alkynyl-.

Nhu duge str dung trong ban mé ta ndy, thut nglt “hdyrocarbyl di duoc thé”
hodc “hydrocacbon dd dugc thé” chi nhém hydrocarbyl dugc thé bang mot hodc nhiéu
nhom thé nonhydrocarbyl. Mot vi du khong gi6i han vé nhom thé nonhydrocarbyl 1a
nguyén tr khac loai. Nhu duoc st dung trong ban mo ta nay, thuat nglt “nguyén tu
khéc loai” chi nguyén tir khic véi cacbon hodc hydro. Nguyén tir khac loai nay la
nguyén tir cacbon thugc cac nhém IV, V, VI va VII trong bang hé théng tudn hoan.
Céc vi du khong gii han vé cic nguyén tir khac loai bao gdm: cic halogen (F, Cl, Br,

), N, O, P, B, S va Si. Nhom hydrocarbyl di dugc thé ciing bao gdm nhom
-8-
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halohydrocarbyl va nhém hydrocarbyl chua silic. Nhu dugce st dung trong ban mo ta
nay, thuat ngtt nhom “halohydrocarbyl” chi nhém hydrocarbyl dugc thé bing mot

hoic nhiéu nguyén ti halogen.

Halo-malonat ¢6 thé 12 2-halo-malonat bat ky nhu duoc néu trong bang 1. Theo
mot phuong an khac, halo-malonat 1a 2-flo-malonat, trong d6 X c6 cau tric (I) la

nguyén tr clo. Theo mdt phuong én, 2-flo-malonat 1a dietyl 2-flomalonat.

Theo mdt phuong 4n, halo-malonat la 2-hydrocarbyl-2-halo-malonat. 2-

hydrocarbyl-2-halo-malonat ¢ cong thirc ciu tric (IT) nhu dudi day:

(1)
RivaRyla giéng nhau hodc khac nhau. Mdi R; va R, duge chon tir nhém C.
yohydrocarbyl va nhém Ciaohydrocarbyl da duoc thé. X la nguyén tir halogen dugc

chon tur flo, clo va brom.

Theo mdt phuong an, X 1a nguyén tu flo va Ry 1a nhém Cji.p alkyl. Cac vi du
khong gidi han vé nhom Ci.o alkyl thich hop bao gdm nhém etyl, nhom N-propyl,
nhom N-butyl, nhom isobutyl, nhém N-hexyl, va nhom 2-etylhexyl. Theo mdt phuong
an khéc, Ry 1a nhom Cs.o alkyl bac hai hodc nhom Canp alkyl bac ba, cac vi du khong
giéi han vé nhom Cs.p alkyl bic hai hodc béc ba thich hop bao gdm nhém isopropyl,

nhom tert-butyl, nhém xyclopentyl va nhom xyclohexyl.

Theo mot phuong an, X la nguyén ti flo va Ry [a nhém Ce-roaryl hodc nhém Co.
salkylaryl. Céac vi du khong gidi han vé nhém Ce.a aryl hodc Cr.0 alkylaryl thich hop

bao gdm nhom phenyl, nhém 4-metylphenyl, nhém 4-etylphenyl va nhom 1-naphtyl.

Theo mot phuong an, X la nguyén tr flo, clo hodc brom va R; 1a nhom Cs.ag
alkyl bac hai, nhém Ci.p alkyl bac ba, nhém Ce.20 aryl, hodc nhém Cr.p9 alkylryl. Theo
mot phuong dn, R2 duoc chon tr nhém Cip alkyl bac mot, va nhom Coopg 1-alkenyl da

duoc thé hodc khong dugc thé.

2-hydrocarbyl-2-halo-malonat ¢6 thé la 2-alkyl-2-halo-malonat nhu duoc dua ra

trong bang 1. Theo modt phuong an, 2-aryl-2-alo-malonat 1a 2-alkyl-2-flo-malonat nhu
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dietyl 2-xyclopentyl-2-flo-malonat.

Theo mot phuong 4n, 2-alkyl-2-halo-malonat [a dietyl-2-flo-2-isopropyl-

malonat.

Theo mot phuong an, chét cho dién tir bén trong 1a chét cho dién tir bén trong
hén hop. Thuat ngt “chét cho dién t bén trong hon hop” 1a mot hop cht cho dién tu
gdm (i) halo-malonat va (ii) thanh phan chét cho dién tir. Halo-malonat ¢6 thé 1a halo-
malonat bat ky ¢6 cong thie cdu tric (I)-(II) nhu da duge dé cap ¢ trén. Thuét nglt
“thanh phan chét cho dién t&” 1a thanh phin khac vé6i halo-malonat, dugc bd sung
trong qua trinh téng hop xtc tac chinh, nd trao mdt cdp dién t& cho mot hodc nhiéu
kim loai ¢6 mat trong hdn hop chét xtc tac chinh, chit halogen héa (tuy ¥ 1a halo-
malonat) trong budc tiép xtic. N6 tao ra hdn hop chit xiic tac chinh bao gdm nhém
magie, nhom titan, halo-malonat, va thanh ph?m chit cho dién tu (ttrc la, san phém
phan tng cta tién chit xuc tac chinh, chit halogen héa halo-malonat, va thanh phan
chit cho dién ti). Thanh phén chét cho dién tir ¢ thé chira cac nhém cho dién t& nhu
thanh phén chét cho dién tir ¢6 thé duogc chon tur este béo, este thom, phtalat, 1,3-diete,
sucxinat, malonat, dicarboxyl vong béo, diol dieste, dicarbonat, ketoeste, alkoxyeste,

alkoxyalkyl este, va amidoeste.

Theo mot phuong an, thanh ph?m chat cho dién tr duoc chon tur Ciao
hydrocarbyl este hodc (poly)este cua axit Ci.coo carboxylic thom hodc béo. Theo mot
phuong 4an khéc, thanh phan chit cho dién t& dugc chon tir etyl axetat va

bis(benzoyloxy)dimetylsilan.

Céc tac gia da phat hién ra diéu dang ngac nhién 1a hdn hop chit xtc tac chinh
¢6 chira chét cho dién tr bén trong 2-flo-malonat tao ra hon hop chat xuc tac chinh c6
do chon loc duogc cdi thién, hoat tinh xvic tdc dugce cai thién, su dap (g hydro duoc cai
thién, va/hodc diém néong chay dugc cai thién so véi hon hop chit xtc tac chinh
malonat hodc halo-malonat thong thuong. Cu thé, hdn hop chét xuc tac chinh ¢6 chtra
2-flo-malonat c6 sy cai thién khong ngd téi so véi hdn hop chit xtc tac chinh tuong
duong chtra malonat thong thuong ma khong c6 2-halo ciing nhu clo-malonat va/hoic

brom-malonat.

Hon hop chét xac tic chinh theo sang che c¢6 chira flo-malonat mic du khong

chira phtalat song van cé do chon loc va/hodc hoat tinh xuc tac, su dap ung hydro
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va’hodc diém nong chdy tuong dong hodc tham chi la dugc céi thién so véi cac hon

hop chit xtic tic chinh theo sdng ché thich hop cho viéc san xuét thwong mai.

Theo mdt phuong an, hdn hop chét xuc tic chinh theo séang ché ¢6 trén 2% khoi
lugng, hodc trén 3% khoi lugng, hodc trén 4% khoi luong, hoac trén 5% khéi luong
dén 15% khéi luong, hodac 10% khéi lugng 1a 2-flo-malonat. Phan tram khdi luong

duoc tinh theo téng khéi lugng ctia hon hop chat xtc tac chinh.

Theo mot phuong 4n, halo-malonat ¢c6 mit trong hon hop chét xuc tac chinh 1a
halo-malonat da dugc hoa hop. Thuat nglt “halo-malonat da dugc hoa hop” nhu dugc
st dung trong ban mo ta nay, chi halo-malonat da tao phtrc voi thanh phan xuc téc
chinh va duogc tao thanh boi hai hodc nhidu budc tiép xtic trong qua trinh tong hop xtc
tac chinh. Theo mdt phuong 4n khac, halo-malonat 1a flo-malonat da dugc hda hop cod
mat trong hoén hop chét xtc tac chinh véi lugng 16n hon 2% khoi luong, hodc 16n hon
3% khdi lugng, hodc 16n hon 4% khoi lugng, hodc 16n hon 5% khoi luong dén 15%
khéi luong, hodc 10% khéi luong. Phéan tram khdi luong dugc tinh theo téng khéi

luong cua hon hop chat xtc tac chinh.

Theo mot phuong 4n, hdn hop chit xuc tic chinh gom chét cho dién tir bén
trong hdn hop da hoa hop. Thuat ngir “chat cho dién tir bén trong hdn hop da hoa hop”
nhu dugc st dung trong ban mo td nay, chi halo-malonat va/hodc thanh phﬁn chét cho
dién tr da tao phuc vo1 thanh phﬁn xuc tac chinh va dugc tao thanh boi hai hodc nhiéu
budc tiép xtic trong qua trinh tong hop xtc tac chinh. Chit cho dién tir bén trong hon
hop di héa hop c6 mit v6i luong nam trong khoang tir 2% khéi lwong dén 15% khéi

luong. Phan tram khéi duoc tinh theo téng khéi lugng cta hdn hop xtc tac chinh.

Theo mot phuong 4n, nhom magie cua hon hgp chat xtc tic chinh la magie

clorua. Nhom titan cua hon hop chat xtce tac chinh la titan clorua.

Hon hop chét xuc tac chinh thu dugc c6 ham lugng titan trong khoang tur 1,0%
khéi luong, hodc 1,5% khoi lugng, hodc 2,0% khéi luong, dén 6,0% khoi lugng, hoac
5,5% khoi lugng, hoac 5,0% khéi luong. Ti 1€ khéi luong gitta titan va magie trong
hén hop chat xuc tac chinh rin thich hop l1a nim trong khodng tir 1:3 dén 1:160, hoac
niam trong khoang tir 1:4 dén 1:50, hodc nim trong khoang tir 1:6 dén 1:30. 2-flo-
malonat ¢6 thé c6 mat trong hdn hop chét xtc tac chinh theo ti 1& mon gitta 2-flo-

malonat va magie nim trong khoang tir 0,005:1 dén 1:1, hodc nim trong khoang tu
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0,01:1 dén 0.4:1. Phin tram khdi lugng dugc tinh theo téng khéi luong cua hon hop

chat xtc tac chinh.

Hdn hop chit xuc tac chinh ¢o thé bao gdm hai hodc nhiéu phuong an theo sang

ché.
Hdn hop chit xuc tac

Sang ché dé cap dén hdn hop chat xtic tac. Theo mot phuwong an, hdn hop chét
xuc tac gdm hdn hop chit xuc tac chinh chua halo-malonat, chit ddng xuc téc, va chat
cho dién tr bén ngoai. Hon hop chit xtc tac chinh ¢6 thé 1a hdn hop bat ky trong o
cac hdn hop chit xtc tac chinh néu trong s cic hdn hop chét xic tac chinh néu trén c6
cac cau tric (I)-(I1) nhu da duoc mé ta & trén. Theo mot phuong &n, halo-malonat la 2-

flo-malonat.

Nhu duge sir dung trong ban md ta nay, thuat ngit “chat dong xuc tac” chi chit
¢6 kha nang chuyén héa xuc tac chinh thanh chit xtc tac tring hop hoat tinh. Chét
déng xUc tac nay co thé bao gém cac hydrua, alkyl, hodc aryl cia nhom, liti, kém,
cadimi, berili, magie, va cac hén hop cua ching. Theo mot phuong an, chét déng xuc
tac 12 hop chit nhom hydrocarbyl ¢6 cong thirc RaAlXs., trong d6 n=1, 2 hoic 3, R 1a
alkyl, va X 1a halogenua hoic alkoxit. Theo mot phuong 4n, chat déng xtc tac duoc

chon tur trimetylalumini, trietylalumin, triisobutalumin, va tri-n-hexylalumin.

Céac vi du khong nham gii han vé cac hop chit nhéom hydrocarbyl thich hop
gbm cac hop chat sau day: metylaluminoxan, isobutylaluminoxan, dietylalumin etoxit,
diisobutylalumin clorua, tetraetyldialuminoxan, tetraisobutyldialuminoxan,
dietylalumin clorua, etylalumin diclorua, metylalumini diclorua, dimetylalumini
clorua, triisobutalumin, tri-n-hexylalumin, diiosbutylalumin hydrua, di-n-hexylalumin
hydrua, isobutylalumin dihydrua, n-hexylalumin dihydrua, diisobutylhexylalumin,
isobutyldihexylalumin, trimetylalumini, trietylalumin, tri-n-propylalumin,
tritsopropylalumin, tri-n-butylalumin, tri-n-octylalumin, tri-n-dexylalumin, tri-n-

dodexlalumin, diisobutylalumin hydrua, va di-n-hexylalumin hydrua.

Theo mot phuong an, chit dong xuc tic 1a trietylalumin. Ti 1& mol gitta nhom
va titan ndm trong khoang tir 5:1 dén 500:1, hodc tir 10:1 dén 200:1. Theo phuong an
khdc, ti 1€ mol gifta nhom va titan khoang 45:1.

Nhu dugc st dung trong ban mo ta nay, thuat ngir “chat cho dién tr bén ngoai”
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(hodc “EED”: external electron donor) chi hop chit dugc bd sung mdt cach doc lap vai
su tao ra cla xuc tac chinh va chaa it nhat mot nhom chtre ¢6 kha nang trao mot cdp
dién tr cho nguyén tir kim loai. Mac du khong gii han & ly thuyét cu thé, song diéu
tin chic 1a viéc dua mot hodc nhidu chit cho dién tir bén ngoai vao trong hdn hop chét
xuc tac ¢o tic dong téi cac dic tinh ctia polyme thanh phdm: chi s déng cau (tic 14,
chét liéu tan trong xylen), trong lwong phan tur (ttrc 13, dong nong chay), su phan bd

trong luong phan tr (MWD), diém néng chay va/hodc muc oligome.
Theo mdt phuong an, 1a hop chét silic ¢6 cong thic chung (I11):
SiRm(OR’)ll-m (III)

trong d6, R doc lap trong modi trudng hop ¢é mat l1a hydro, hodc hydrocarbyl hoic
nhém amino, tuy v duoc thé bang mot hoic nhiéu phin tu thay thé chira mét hodc
nhiéu nguyén tr khac loai thuc nhom 14, 15, 16 hoic 17. R ¢6 t6i 20 nguyén tu
khong ké hydro va halogen. R’ 1a nhom Ci9 alkyl, va m 1a 1, 2, 3 hoac 3. Theo mot
phuong an, R 1a Ce.12 aryl, aralkyl hodc alkylaryl, Cs.12 xycloalkyl, Cs.12 alkyl mach

nhanh, hodc nhém Cs.12 amino vong, R’ 1a Cigalkyl, va m la 1 hoac 2.

Theo mot phuong 4n, hop chit silic 1a dixyclopentyldimetoxysilan (DCPDMS),
metylxyclohexyldimetoxysilan (MChDMS), hodc n-propyltrimetoxysilan (NPTMS),

va hdn hop bat ky cia chung.

Theo mot phuong an, hdn hop chit xitc tic theo sang ché chira tac nhan gioi
han hoat tinh (ALA: activity limiting agent). Thudt ngl “tdc nhan gidi han hoat tinh”
nhu duge st dung trong ban mo ta nay chi chat liéu khir hoat tinh xtc tic & nhiét do
cao, tic 14, trong thiét bi phan tng triung hop & cac diéu kién trung hop ¢ nhiét do lon
hon khoang 100°C. Viéc dua vao ALA tao ra hdn hop chét xtic tac tu gigi han hoat
tinh. Nhu dugc st dung trong ban mo ta nay, thuit ngit hdn hop chat xtc tac “tu gidi
han hoat tinh” chi hdn hop chét xtc tic ma tu no gidm hoat tinh & nhiét do 1én hon
khoang 100°C. N6i mot cach khéc, su “tu gidi han hoat tinh” lam suy giam mdt cach
dang ké hoat tinh xuc tac khi nhiét do phan tng vuot qua 100°C so véi hoat tinh xtc
tac trong cac diéu kién binh thuong véi nhiét do phan ting dudi 80°C. Ngoai ra, nhu
mot tiéu chuan thue t&, néu mot quy trinh trung hop, nhu qua trinh tring hop kiéu ting
s6i, trong pha khi tién hanh véi cac diéu kién quy trinh thong thuong c6 kha ning bi

ngdt va dan dén sy sup do cua tang soi cung voi nguy co xay ra su két tu cua cac hat
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polyme, thi hén hop chét xtc tac dugc xem 1a c¢6 kha nang “tu gidi han hoat tinh”.

ALA c6 thé 1 este thom hoic dan Xudt cia no, este béo hodc dan xuét cia no,
diete, poly(alkylen glycol) este, va cac hdn hop bét ky cta ching. Céc vi du khong
giéi han vé cac este thom thich hop bao gdm Ci.10 alkyl hodc céc xycloalkyl este cia
cac axit monocarboxylic thom. Céac din xudt duoc thé thich hop ctia ching bao gém
cac hop chat duogc thé ca trén (cic) vong thom nay hodc nhém este bing mot hoic
nhiéu phan tir thay thé chira mot hodc nhidu nguyén tir khac loai thudc nhom 14, 15
hodc 16, dac biét 1a oxy. Céc vi du vé céc phén t thay thé nay nhu vay bao gém cac
nhom (poly)alkylete, xycloalkylete, arylete, arakylete, alkylthioete, arylthioete,
dialkylamin, diarylamin, diaralkylamin va trialkylsilan. Este ctua axit carboxylic thom
¢ thé 12 Ci0 hydrocarbyl este cta axit benzoic trong dé nhém hydrocarbyl khong
duoc thé hodc dugc thé béng mdt hodc nhiéu ph?m to thay thé chira nguyén ti khac
loai thudc nhom 14, 15 hodc 16 va cic dan xuét Ci.0 (poly)hydrocarbyl ete cia ching,
hodc cac Ci.isalkyl benzoat va cac din xuét vong ¢ tir 1 dén 4 nguyén tir cacbon da
alkyl héa cua ching hodc metyl benzoat, etyl benzoat, propyl benzoat, metyl p-
metoxybenzoat, metyl p-etoxylbenzoat, etyl p-metoxybenzoat, va etyl p-etoxybenzoat.

Theo mot phuong 4n, este cua axit carboxylic thom la etyl p-etoxybenzoat.

Theo mot phuong an, ALA 1a este béo. Este béo ¢d thé 1a este cua axit béo c6 tir
4 dén 30 nguyén tir cacbon, ¢6 thé 1a mono- hodc poly- (hay hodc nhiéu) este, ¢ thé la
mach théng hoic mach nhéanh, ¢6 thé 1a no hodc khong no, va céc hon hop bét ky cia
ching. Este cua axit béo c6 tir 4 dén 30 nguyén tir cacbon cling ¢6 thé duge thé bing
mdt hodc nhiéu phn tir thay thé chira nguyén tir khac loai thudc nhom 14, 15 hoac 16.
Céac vi du khong gii han vé este clia axit béo c6 tur 4 dén 30 nguyén tor cacbon bao
gdm céc Cr.o0 alkyl este ciia axit Cy.30 monocarboxylic béo, Cia0 alkyl este cua céac axit
Cs-2omonocarboxylic béo, Ci4ally mono- va di-este cua cac axit Cs.20 monocarboxylic
béo va cdc axit dicarboxylic, va cac din xudt Csno mono- hodc poly-carboxylat cua
Ca-100 (poly)glycol hodc Ca-a00 (poly)glycol ete. Theo mdt phuong an khéc, este ctia axit
béo co tir 4 dén 30 nguyén tir cacbon c6 thé 1a isopropyl myristat va/hodc di-n-butyl

sebacat.
Theo mot phuong an, ALA la isopropyl myristat.

Theo mdt phuong an, ALA la diete. Diete nay c6 thé 1a dialkyl diete ¢6 cong
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thtr dudi day:

R3 O CH 2 C CH 2 OR4

trong do, tr R' dén R* doc lap 1a alkyl, aryl hoic nhom aralkyl c¢6 dén 20
nguyén tir cacbon, n6 cé thé tuy ¥ chira nguyén tir khic loai thudc nhém 14, 15, 16

hodc 17, véi diéu kién R' va R? ¢6 thé 1a nguyén tir hydro.

Theo mot phuong an, ALA 14 poly(alkylen glycol) este. Cac vi du khdng gidi
han vé céc poly(alkylen glycol) este thich hop bao gom cic poly(alkylen glycol)
mono- hodc diaxetat, céc poly(alkylen glycol) mono- hodc di-myristat, céc
poly(alkylen glycol) mono- hodc di-axetat, cac poly(alkylen glycol) mono- hoac di-
oleat, glyxeryl tri(axetat), glyxeryltri-este ctia cdc axit Ca.40 carboxylic béo, va cac hon
hop bit ky cua ching. Theo mdt phuong 4n, nhom poly(akylen glycol) cia

poly(alkylen glycol) este la poly(etylen glycol).

Hon hop chat xuc tac theo sang ché c6 thé bao gom hai hodc nhiéu phuong an

dugc bdce 19 trong ban mo ta nay.

Theo mot phuong an, quy trinh trung hop duge dé& xuit. Quy trinh nay bao gdm
bude tiép xtic propylen va tly y it nhit mot olefin khéc v6i hdn hop chit xuc tac trong
thiét bi phan tng tring hop trong céc diéu kién trung hop. Hon hop chit xuc tic 1a hdn
hop chét xuc tac bat ky theo sang ché va chtra hdn hop chat xuc tac chinh cung voi
chat cho dién tir bén trong, chét dong xtic tac, va chat cho dién tir bén ngoai. Quy trinh
nay bao gdm budc tao ra polyme trén co sé& propylen. Polyme trén co s propylen

chira halo-malonat.

Theo mot phuong 4n, halo-malonat 1a 2-flo-malonat ¢6 cdu truc (I)-(II) néu
trén. Quy trinh nay bao gdm budc tao ra polyme trén co s propylen chta flo va Tmr

Ién hon 170°C, hodc nam trong khoang tir 170°C dén 173°C.

Theo mot phuong 4n, quy trinh nay bao gdm budc tao ra polyme trén co s&
propylen chtra 2-flo-malonat va ¢6 luu luong néng chay 16n hon 1g/10 pht, hoac 16n

hon 10g/10 phut, hodc 16n hon 25g/10 phut, hodc 16n hon 50g/10 phut, ho#c 16n hon
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75g/10 phut, hodc 16n hon 100g/10 phut dén 2000¢/10 phut, hodc 1000g/10 phut, hodc
500g/10 phut, hodc 400g/10 phut hodc 200g/10 phut.

Quy trinh nay bao gém budc tiép xuc propylen va tuy y it nhat mot olefin khac
v6i hon hop chit xtc tac trong thiét bi phan ung tring hop. Mot hoic nhiéu monome
olefin ¢6 thé dugc dua vao thiét bi phan ung tring hop cung v6i propylen dé phan tng
voi chit xac tac va dé tao ra polyme, copolyme, (hodc ting soi ctia cc hat polyme).
Céc vi du khong gi6i han vé nhém monome olefin thich hgp bao gom etylen, cic Cao
a-olefin, nhu I-buten, 1-penten, 1-hexen, 4-metyl-1-penten, 1-hepten, 1-octen, 1-
dexen, 1-dodexen, va tuong tu; cdc Casoodiolefin, nhu 1,3-butadien, 1,3-pentadien,
norbornadien, 5-etyliden-2-norbornen (ENB) va dixyclopentadien; cac hop chat Cg.ap
vinyl thom bao gdm styren, o-, m-, va p-metylstyren, divinylbenzen, vinylbiphenyl,
vinylnaphtalen; va cac hop chat Cg.14 vinyl thom di dugc thé halogen nhu clostyren va

flostyren.

Theo mdt phuong 4n, quy trinh nay bao gom budc tiép xtc propylen véi hon

hop chit xtc tac dé st dung tao ra homopolyme propylen.

Nhu dugc st dung trong ban md ta nay, thudt ngit “cac diéu kién tring hop” chi
céc thong s6 nhiét do va ap sudt trong thiét bi phan tng trung hop thich hop dé thic
ddy qua trinh trung hop gitta hon hop chit xtic tic va mot olefin dé tao ra polyme duoc
mong mudn. Quy trinh tring hop nay cé thé 1a quy trinh trang hop pha khi, huyén phu,
hoac khdi, thuc hién trong mdt hoac nhiéu thiét b phan tng trung hop. Do dé, thiét bi
phan ng tring hop c6 thé 1a thiét bi phan tng trung hop pha khi, thiét bi phan ung

trung hop trong pha 16ng, hoic su két hop ctia chung.

Can phai hiéu ring viéc cung cap hydro vao trong thiét bi phan ung trung hop 1a
mot trong cac didu kién tring hop. Trong khi qué trinh tring hop, hydro 1a tdc nhan
chuyén mach va ¢6 anh huéng téi trong lwong phan tir (va tuong Gng véi luu lugng

nong chdy) cia polyme thu duoc.
Theo mdt phuong 4n, qud trinh tring hop xay ra bang céch tring hop pha long.

Theo mot phuong an, qua trinh tring hgp xdy ra bang cach trung hop pha khi.
Nhu dugc sir dung trong ban md ta nay, thuat ngit “trung hop pha khi” chi hanh trinh
clla moi truong tdng soi ting dan, modi trudng tang sodi nay chira mot hodc nhiéu

monome, vO1 s ¢6 mat cta chat xtc tac, nho viée tang so6i cta cac hat polyme duoc
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duy tri ¢ trang thai tAng s6i boi mdi truong tang sdi nay. Thudt ngit “tao ting s6i”, “da
tao tang s6i” hodc “ting s6i” chi quy trinh tiép xuc khi rin trong d6 tang soi xdy ra
trong ting céac hat khi dong chét luu hudng Ién trén qua céc khe ho clia tang céc hat dat
s6 gia chénh ap va luc can ma sat vuot qua trong luong hat. Do vay, “ting s6i” gom
nhiéu hat polyme dugc treo limg & trang thai ting soi boi dong mdi trudng tao soi.
Thuat ngit “moi trudng tao s6i” chi mot hodc nhiéu khi olefin, tuy y 14 khi mang (nhu
Ha hodic Ny) va tiy y 1a mot chat 16ng (nhu hydrocacbon) di 1én trén qua thiét bi phan
ung pha khi.

Mot thiét bi phan Gmg tring hop pha khi tiéu biéu (hodc thiét bi phan tng pha
khi) bao gdm binh phan tng (twc 1a thiét bi phan Gmg), ting s6i, dia phan phdi, éng dan
vao va ra, may nén, bo lam ngudi khi chu trinh hodc bg trao ddi nhiét, va hé théng thao
san pham. Binh phan tmg bao gdm viing phan tmg va ving giam tdc, ca hai ving nay
déu nam trén dia phan phdi. TAng s6i ndm trong ving phan tmg. Theo mot phuong an,
mbi trudng ting sdi gom khi propylen va it nhit mot khi khac nhu mot olefin va/hoic

khi mang nhu hydro hoéc nito.

Theo mét phuong 4n, qua trinh tiép xtc xay ra bang cach cip hdn hop chét xtc
tac vao trong thiét bi phan Gng tring hop va dua olefin vao trong thiét bi phan tng
tring hop. Theo mdt phuong 4n, quy trinh nay bao gdm budc bao gdm budce tiép xtc
olefin v6i chit dong xtc tac. Chit dong xtc tac c6 thé duoc tron v6i hdn hop chit xuc
tac chinh (tron truée) trude khi dua hdn hop chat xuc tac chinh vao trong thiét bi phan
Gmg truing hop. Theo mot phuong an khac, chat ddng xtc tac duoc bd sung vao thiét bi
phan tng trung hop mot cach doc 1ap voi hon hop xtc tac chinh. Viéc dua mot cach
doc 1ap chéit dong xuc tac vao trong thiét bi phan ung tring hop co thé xay ra dong

thoi, hodc vé co ban la dong thoi, véi viée cap hon hop chat xuc tac chinh.

Sang ché dé cap dén hdn hop hop chét polyme. Hon hop hop chat polymenay
c6 thé dugc tao ra béi bat ky trong s6 cac quy trinh tring hop néu trén. Theo mot
phuong an, hon hop hop chit polymeduge dé xuit va bao gdm polyme trén co s&
propylen c6 luu lugng néng chdy 16n hon 10g/10 phut, hoac 1on hon 25¢/10 phat, hodc
16n hon 50g/10 phut, hodc 16n hon 75g/10 phat, hodc 16n hon 100g/10 phut dén
2000g/10 phut, hodc 1000g/10 phut, hodc 500g/10 phut, hodc 400g/10 phut, hodc
200g/10 phat.
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Theo mot phuong an, hdn hop hop chét polyme nay ¢6 luu lugng néng chay 1én
hon 1g/10 phut. Theo mdt phuong an khac, polyme trén co s¢ propylen c¢é luu luong
néng chdy 1én hon 10g/10 phut, hode 16n hon 25g/10 phut, hodc 16n hon 50g/10 pht,
hodc 16n hon 75g/10 phut, hodc 16n hon 100g/10 phat dén 2000g/10 phiat, hoic
1000g/10 phut, hodc 500g/10 phut, hodac 400g/10 phut, hodac 200g/10 phut.

Theo mét phuong an, hdn hop hop chit polyme nay ¢6 luu lugng néng chay 16n

hon 25g/10 phut.

Theo mdt phuong 4n, polyme trén co s& propylen c6 ham luong cac chét tan
trong xylen nam trong khoang tir 1% khéi luong dén 4% khéi luong, phan tram khoi

luong tinh theo tong khdi lugng ctia polyme trén co s¢ propylen.
Theo mét phuong an, hdn hop hop chét polyme nay 1a homopolyme propylen.

Theo mot phuong 4n, hdn hop hop chét polyme nay 1a copolyme propylen (nhu

copolyme propylen/etylen).

Quy trinh tring hop theo sang ché va/hodc hon hop hop chét polyme theo sang

ché c6 thé bao gdm hai hodc nhiéu phuong an dugc boc 16 trong ban mo ta nay.
Céc dinh nghia

Tét ca cac tham chiéu dén bang hé thdng tuan hoan céc nguyén tb trong ban mo
ta nay dung dé chi bang hé théng tudn hoan cic nguyén t& hoa hoc, duoc xuat ban va
dam bao quyén tac gid bdi nha xuét ban CRC Press, Inc., 2003. Ngoai ra, cic chi dan
bat ky dén nhom hodc cic nhom s& 12 nhom hodc cic nhom duogce phan anh trong bang
hé théng tudn hoan cic nguyén té hoa hoc bing cach sir dung hé thdng TUPAC dé
danh s6 cdc nhém. Trir khi duge chi ra theo cach khac, ngdm hiéu tir ngtt canh, hoac
theo cach thong thudng trong linh vuc, tit ca cac phan va phan trim 1a trén co s¢ khoi
luong. Dé thuc hanh séang ché Hoa Ky, toan bd ndi dung cua céc patent, cac don sang
ché, hoac céc cong bd duoc vién din dén ban mo ta duoc két hop vao day dé tham
khdo (hodc phién ban US tuong dwong ctia n6 ciing dugc két hop vao diy dé tham
khao), dac biét ddi véi viec boc 16 cac k¥ thuat téng hop, dinh nghia (& mtc do khong
mau thudn véi dinh nghia bat ky duoc néu trong ban mé ta) va hiéu biét chung trong

linh vuec.

Khoang s6 bat ky duoc néu & day, bao gdm tat ca cac gid tri tix gid tri thap hon
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dén gia tri cao hon, trong 36 gia cia mdt don vi, voi diéu kién 1a ¢o su ngan céach cuia it
nhat 2 don vi gitra gia tri thip hon bat ky va gia tri cao hon bét ky. Vi du, néu chi ra
réng lugng hop phén, hodc gia tri cia mot dac tinh ciu tao hodc dic tinh vat ly, vi du
nhu, luong cia mot hop phén tron, nhiét ¢ lam mém, chi sb niu chay, v.v., nam trong
khoéang tr 1 dén 100, du dinh réng tat ca cac gia tri riéng r€, nhu 1, 2, 3, v.v., va tat ca
cac khoang phu, nhu tur 1 dén 20, tr 55 dén 70, tir 97 dén 100, v.v., duoc liét ké rd
rang trong ban mo ta nay. Ddi v6i cac gia tri nho hon mdt, mot don vi duge xem la
0,0001; 0,001, hodc 0,1, néu thich hop. Pay chi 1a nhitng vi du vé nhiing du dinh cu
thé, va tat ca nhitng phuong an két hop c6 thé cia cic gia tri bang s6 nim gitra gia tri
thép nhét va gia tri cao nhét duoc liét ké, déu duogc xem xét dé duoc quy dinh rd rang
trong don sang ché nay. Noi cach khéc, cic khoang sé bat ky duge chi ra trong ban mo
ta nay bao gdm gid tri bat ky hodc céc khoang phu thude khoang da chi ra nay. Cac
khoang s da duoc néu, nhu duoc thao luan trong ban mo ta nay, chi sb nong chay, luu

luong néng chay, va cac dac tinh khéc.

Thuat ngir “alkyl” nhu duoc st dung trong ban mo ta nay, chi gbc hydrocacbon
mach nhanh hodc mach thing, no hodc khong no, khéng vong. Céc vi du khong gidi
han vé cic gdc alkyl thich hop bao gom, vi du, metyl, etyl, n-propyl, 1-propyl, n-butyl,
t-butyl, i-butyl (hodc 2-metylpropyl), v.v.. Cac alkyl ndy c¢6 tir 1 dén 20 nguyén tir

cacbon.

Thuat ngit “aryl” nhu duogc st dung trong ban mo ta nay, chi phan tu thay thé
nhom thom c6 thé 1a vong thom mdt vong hodc vong thom nhiéu vong duoc ngung tu
v6i nhau, dugce lién két cong hda tri, hoac duoc lién két v6i mot nhom thong thuong
nhu nhoém etylen hoic etylen. (Céc) vong thom nay cé thé bao gdm phenyl, naphtyl,
antraxenyl va biphenyl, khong ké nhing loai khac. Cac aryl nay ¢6 tir 1 dén 20 nguyén

tur cacbon.

Céac thuét ngit “hdn hop trdn” hoic “hdn hop tron polyme” nhu dugc st dung
trong ban mo ta nay, chi hon hop tron cta hai hoac nhiéu polyme. Mot hon hop tron
nhu vay cé thé duoc hodc khong dugc tron 1an (khong co su tach pha & mc do phan
tr). Mot hdn hop tron nhu vay ¢b thé ¢ hodc tach pha duoc. Mot hdn hop trdn nhu
vay cd thé ¢ hodc khong chtra mot hoac nhiéu cAu hinh mién, khi duoc xac dinh tu
quang pho dién tir truyén qua, tan xa dnh sang, tan xa tia X, va céc phuong phap da biét

khac trong linh vuc k¥ thuat nay.
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Thuét ngit “hdn hop chit” nhu duoc st dung trong ban md ta nay, bao gdm hon
hop céc chit bao gdbm thanh phan, ciing nhu san phdm phan tng va san phdm phén hty

duogc tao ra tir nguyén liéu cta hon hop nay.

Thuat ngtt “chtta” va céc thuat ngit bat nguén tor no, khong du dinh loai tror su
c6 mit cta cac thanh phdn, budc hodc quy trinh bit ky khac, bat ky 1a gidng hay
khong gidng cac thanh phin, budc hodc quy trinh duge boc 16 trong ban md ta nay. Dé
tranh bt ky nghi ngd nao, tit ca cac ché pham duoc yéu ciu bao hd ¢ diy thong qua
viéc st dung thudt nglr “chtra” c6 thé bao g&n céc chat bd tro, ta duoc, hodc hop chét
khac bat ké 1a polyme hodc cac hop chét khac, trir khi ¢6 quy dinh khac. Nguogc lai,
thudt ngir “bao gdm chii yéu” loai trir khoi pham vi cta cac hop phin da néu, bude
hodc quy trinh bat ky khac, ngoai trir cdc hop phan, budc hodc quy trinh khong can
thiét cho kha nang van hanh. Thuat ngit “bao gém” loai trir hgp phan, budc hodc quy
trinh bét ky khong duoc vach ra hodc liét ké cu thé. Thuat ngtt “hodc™, trtr khi c6 quy

dinh khac, ding dé chi thanh phan dugc liét ké riéng biét ciing nhu két hop.

Thuat ngli “polyme trén co s& etylen” nhu dugc st dung trong ban mo ta nay,
chi polyme bao gdbm monome etylen da tring hop chiém phéan tram khéi luong chu
yéu (tinh theo khéi lugng ctia cdc monome c¢6 thé trung hop duoc), va tuy v c¢6 thé

chura it nhat mot comonome da dugc trung hop.

Thudt ngir “chit dong trung hop” nhu duoc su dung trong ban mo ta nay, chi
cac polyme dugc didu ché bai qua trinh tring hop it nhit 1a hai loai monome khéc
nhau. Do vay, thuit ngt chung “chét ddng tring hop” nay bao gdm céac copolyme,
thuong duge str dung dé chi cac polyme dugc diéu ché tir hai loai monome khac nhau,

va cac polyme dugc di€u ché tu trén hai loai monome khac nhau.

Thuat nglt “polyme trén co s¢ olefin” chi polyme chira, & dang da triing hop,
olefin chiém phén tram khdi lugng chu §Iéu, vi duy, etylen hodc propylen, tinh theo téng
khéi luong cta polyme. Céc vi du khong gigi han vé cac polyme trén co s olefin bao
gbm cac polyme trén co s etylen va céc polyme trén co s& propylen.

Thuét ngit “polyme” chi hop chat dai phan ti duoc diéu ché bang cach trung
hop cdc monome cung loai hodc khéc loai. Thuét ngit “polyme” nay bao gdm cac
homopolyme, copolyme, terpolyme, chat dong trung hop, va v.v.. Thuét ngit “chét

dong tring hop” chi polyme duoc didu ché bsi qua trinh trung hop it nhit la hai loai
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monome hodc comonome. Bao gdm, nhung khong chi gidi han &, cdc copolyme
(chung thuong dugc ding dé chi cac polyme duoc didu ché tir hai loai monome hoic
comonome khéc nhau), cac terpolyme (chting thuong duoc st dung dé chi cac polyme
duoc diéu tir ba loai monome hodc comonome khac nhau), tetrapolyme (ching thuong
dugc st dung dé chi cac polyme duogc didu ché tr b6n loai monome hodc comonome

khéac nhau) va tuong tu.

Thuat ngit “nhém alkyl bac mot” chi nhém cdu tric ~CH,R, trong dé Ry 1a

hydro hodc nhém hydrocarbyl da dugc thé/khong duge thé.

Thuat nglr “polyme trén co s¢ propylen” nhu dugc st dung trong ban mo ta
ndy, chi polyme bao gdm monome propylen da tring hop chiém phan tram khéi luong
cht yéu (tinh theo téng lugng monome ¢6 thé tring hop duoc), va thy ¥ ¢6 thé chua ¥

nhat mot comonome da dugc trung hop.

Thuat ngit “nhém alkyl bac hai” chi nhom cdu tric ~CHR Ry, trong d6 moi

nhom Ry va Ry 1a nhom hydrocarbyl da duogc thé/khéng duoc thé.

Thuit ngit “alkyl da dugc thé” nhu duoc st dung trong ban md ta ngay, chi
alkyl nhu dugc xac dinh & trén trong d6 mot hodc nhiéu nguyén tir hydro lién két véi
cacbon bt ky ctia alkyl duoc thay thé bang mot nhom khéac nhu halogen, aryl, aryl da
duoc thé, xycloalkyl, xycloalkyl da dugc thé, heteoxycloalkyl, heteoxycloalkyl da
duoc thé, halogen, haloalkyl, hydroxy, amino, phosphido, alkoxy, amino, thio, nitro,
va su két hop bat ky cua ching. Céc alkyl da duoc thé thich hop bao géln vi du,

benzyl, triflometyl va tuong tu.

Thuat ng@r “nhém alkyl bac ba” chi nhém ¢6 cau tric ~CRiR2R3, trong d6 moi

Ry, R» va R; 1a nhom hydrocarbyl da dugc thé/khong duogc thé.
Cac phuong phap thtr nghi¢m

Diém noéng chay cudi (Twmr) 1a nhiét do dé ndu chay tinh thé hoan hao nhat trong
mau va la thuéc do chi sé ding céu va kha nang két tinh vén ¢6 cua polyme. Thu
nghiém dugc thuc hién béng cach st dung thiét bi do nhiét lugng bﬁng tia quét vi sai
TA Q100 (Differential Scanning Calorimeter). Mau duoc gia nhiét tir 0°C dén 240°C
v6i toe do 80°C/phut, duge lam lanh & ciing tée do dén 0°C, sau d6 duoc gia nhiét lai &

cling toc do 1én dén 150°C, gitt & 150°C trong 5 phit va gia nhiét tor 150°C dén 180°C
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& toe do 1,25°C/phiit. TMF duge xé4c dinh tir chu trinh cudi nay bang cach tinh todn

diém khoi phat cia duong nén & cudi dudong cong gia nhiét.
Quy trinh thtr nghiém:
(1) Hiéu chinh dung cu véi chit chudn 14 indi ¢6 do tinh khiét cao.

(2) Lam sach dau/ngin dung cu bang dong nito lién tuc véi tde do khong dbi 1a 50

ml/phut.
(3) Chuén bi mau:

Ep 1,5g bot mau thanh khudn bang cach sir dung thiét bi nép khudn 30-G302H-
18-CX Wabash Compression Molder (30 tan): (a) gia nhiét hdn hop & 230°C trong 2
phat & diém tiép xuc; (b) ép mau ¢ cing nhiét do nay véi ap sudt 20 tin trong 1 phut;
(¢) 1am ngudi mau dén 45°F va giit trong 2 pht & ap sudt 20 tin; (d) cét céc tAm thanh
4 tim nhé c6 kich thudce gidng nhau, xép chdng ching vdi nhau va lip lai cac bude

(a)-(c) dé dong hoa mau.

(4) Can mot mieng mau (tot hon 1a 5 dén 8 mg) tr tAm mau va gan né vao dia mau
nhom tiéu chuan. Dat dia kin chra mau ¢ bén danh cho mau cua dau/ngan dung cu va
dat dia kin trong ¢ bén doi chirng. Néu su dung thiét bi lay mau tu dong, cdn mot s

loai mau khac nhau va cai dit may cho mdi chudi.

(5) bo:
(i) Luu div liéu: tat
(i) Poan dde: tir 80,00°C/phit dén 240,00°C/phut
(iii) Bang nhiét trong 1,00 phut
(iv) Doan dde: tir 80,00°C/phit xudng 0,00°C/phut
(v) Bing nhiét trong 1,00 phit
(vi) Poan déc: tir 80,00°C/phu dén 150°C/phit
(vii) Pang nhiét trong 5,00 phut
(vii) Luu dir li¢u: bat
(ix) Poan dbc: 1,25°C/phit dén 180°C/phut

(x) Két thic phuong phép
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(6) Tinh toan: Tmr dugc xac dinh bang cach chin hai duong. V& mot duong tor dudng
nén c6 nhié¢t do cao. V& mdt duong khac bang cach v€ Iéch dudng cong gan vaoi cudi

dudng cong & phia nhiét do cao.

Luu lugng nong chay (MFR) dugc do theo phuong phap tht nghiém ASTM D
1238-01 ¢ 230°C véi khdi lwong 2,16kg dbi vai polyme trén co sd propylen.

Chi s6 da phan tan (PDI) duoc do bang thiét bi do luu bién AR-G2 1a quang
pho ké dong luc diéu chinh ung suit do TA Instrumets san xudt bang cach s dung
phuong phap theo Zeichner GR, Patel PD (1981) “A comprehensive Study of
Polypropylen Melt Rheology”, Proc. of the 2™ World Congress of Chemical Eng.,
Montreal, Canada. Lo ETC dugc st dung dé diéu chinh nhiét do 180°C + 0,1°C. Nito
duoc str dung dé thoi vao bén trong 1o dé gitt cho mau khoi bi phan huy boi oxy va do
dm. Mot cdp hinh né6n c6 duong kinh 25mm va bd phéan gilr mau dang tAm duoc su
dung. Cac mau duge ép thanh céc tm c6 kich thuée 50 mm x 100 mm x 2 mm. Tiép
theo, cac mau duoc cit thanh hinh vuong c¢6 canh 19 mm va dugc dua vao chinh gitta
ctia tim bén dudi. Thong sé hinh hoc ctia phan hinh nén bén trén 1a (1) goc hinh non:
5:42:20 (do:phut:gidy); (2) duong kinh: 25 mm; (3) khoang cét cut: 149 micromet.

Thong sb hinh hoc ctia tim bén duéi 1a hinh tru 25 mm.
Quy trinh thr nghiém:

(1) B phan gitr tim mau hinh nén va hinh tim duogc gia nhiét trong 10 ETC ¢ 180°C

trong 2 gid. Tiép theo, khoang cach nay dugc diéu chinh dén 0 trong diéu kién nito.
(2) Hinh nén duogc tang dén 2,5 mm va mau duoc nap dén dinh cta tAm bén dudéi.
(3) Bit dau tinh thoi gian trong 2 phut.

(4) Hinh n6n bén trén ngay lap tirc dugc ha xudng dé ding lai mot chat trén dinh cta

mau bang cach quan sat luc phap tuyén.

(5) Sau hai phat, mau duoc ép xudng khoang céch 165 micromet bang cach ha hinh

noén bén trén xudng.

(6) Luc phap tuyén duoc quan sat. Khi luc phap tuyén giam xubng dén < 0,05 Newton,
luong mau du duoc loai bo tir ria ctia bd phan gitt mau hinh nén va dang tAm bfmg dao

bay.
(7) Hinh nén bén trén dugc ha thap xudng lai mdt lan nira dén khoang céach cit cut 1a
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149 micromet.
(8) Thir nghiém ra soat tan sé dao dong (Oscillatory Frequency Sweep) duoc thuc hién
trong diéu kién:

Thtr nghiém tré & 180°C trong 5 phiit.

Tan sb: 628,3 r/s dén 0,1 r/s.

Ty 1€ thu thap di liéu: 5 diém/bd mudi.

Stre cang: 10%

(9) Khi thu nghiém hoan tat, modun chéo (Ge) duogce phat hién boi chuong trinh phan

tich dir liéu luu bién hoc (Rheology Advantage Data Analysis) do TA Instrument cung

r
A

cap.
(10) PDI = 100,000 : Ge (theo don vi Pa).

Céc chat tan trong xylen (XS) duoc do bang cach st dung phuong phap 'H
NMR nhu duoc mé ta trong patent Hoa Ky sd 553309.

Béng cach vi du va khong gi6i han sang che, cac vi du thuc hién sang ché s&

dugc mo ta dudi day.
Vi du thue hién sang ché
1. Tién chat xtc tac chinh

MagTi-1 dugc dung lam tién chat xuc tac chinh. MagTi-1 1a hdn hop da tron
clia tién chat Mg/Ti v&i hdn hop hop chét MgsTi(OEt)sCla (duoc didu ché theo vi du 1
trong patent Hoa Ky s6 6825146). Ham luong titan cho mdi chét trong s6 hdn hop chit
xuc tac chinh thu dugc dugc liét ké trong bang 1. Cac dinh cho céc chét cho dién to
bén trong dugc gan theo thoi gian luu tir phép phan tich GC.
A. Tiép xuc lan thir nhét

3,00g MagTi-1 dugc nap vao binh ciu duoc lép bd khuéy co hoc va bg loc day.
60mL hdn hgp dung moi TiCls va clobenzen (ti 1é thé tich 1/1) duge dua vao binh ciu
ngay truGe khi bd sung 2,52mmol malonat (bao g6m halo-malonat va/hodc malonat)
hodc DiBP. Hon hop nay dugc dun nong lén 115°C trong 15 phuat va duy tri ¢ 115°C

trong 60 phut cing véi khudy & 250 vong/phut trude khi loc ra chit long.
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B. Tiép xuc 1an thu hai/qua trinh halogen hoa

60 mL hén hop dung méi va tiy y 1a 2,52 mmol (halo-)malonat duoc b sung
mot 14n nita va phan ung dugce dé tiép tuc ¢ cung nhiét do da dinh trong 30 phut cung
v6i khudy trude khi loc.

C. Tiép xtic 1an thu ba/qué trinh halogen héa

Gidng nhu budc (B) & trén.

Hén hop chit xtc tac chinh cubi cung dugc suc rua ba lan & nhiét do trong
phong bang 70mL isooctan va dugc lam kho dudi dong nito trong 2 gio.

Cé4c dic tinh cta xtc tac chinh dugc dua ra trong bang 1 dudi ddy. Phan tram
khdi lugng dugc tinh theo téng khdi luong ctia hdn hop chét xtc tac chinh. Céc dit lidu
trong bang 1 1 trén co s& MagTi-1 lam tién chét xtc tdc chinh. Céc chit viét tit trong
bang 1 gém: MA — malonat hodc halo-malonat, EtO — Etoxit, ID — chét cho dién ta
bén trong (dang da tao phtrc cua MA hodc DiBP trong xuc tic chinh), EB — Etyl
Benzoat, DiBP — Diisobutyl Phtalat. Phin tram khdi luong duoc tinh theo tdng khéi

luong ctia hdn hop chat xuc tac chinh.

DiBP trong bang mot 1a mau so sanh.
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Bang 1
. Bo sung MA Bcf) sung MA Ti EtO D
Ref# Cau tric Lin thi nhit Iin th hai ) | 6 | )
1 \/OW)\H/O\/ 2,52 2,21 | 037 | 2,72
2 ~° N 2,52 1,50 | 0,60 | 1,69
3 ~° NP 2,52 2,76 | 0,71 | 1,76
O FO
4 7 o~ 2,52 2,52 | 033 | 881
—= Cl
5 ~° o~ 2,52 292 | 040 | 2,46
L
6 ~° o~ 2,52 209 | 034 | 461
Q Q
7 ~° o~ 2,52 245 | 029 | 9,06
! 2 2
8 Pl 2,52 2,96 | 029 | 10,74
i 2,52 293 | 044 | 8,71
? VK(S( ~ 2,52 2,52 2,57 | 038 | 10,84
2,52 3,26 | 025 | 10,12
10 ~ ~ 2,52 2,52 2,50 | 028 | 11,45
2,52 2,65 | 043 | 11.85
! \/\ﬂ/ o~ 2,52 2,52 2,68 | 033 | 10,48
DiBP ::é 2,52 3,04 | 0,18 | 1236
2,52 2,82 | 0553 | 10,83
12 /.
~ 1( ~ 2,52 2,52 2,46 | 035 | 9,07
2,52 327 | 031 | 933
. ~ T ~ 2,52 2,52 2,09 | 049 | 10,66
| 2,52 3,08 | 0,36 | 938
14
° ~ /
~ j(ﬂ( 2,52 2,52 222 | 029 | 942
2,52 2,93 | 054 | 9,12
15 N o
> e ~ 2,52 2,52 1,92 | 0,46 | 7,93

2. Qua trinh trung hop

Qua trinh trung hop thuc hién trong propylen 1éng trong ndi hip loai 1 galon.

Sau khi diéu hoa, thiét bi phan ung dugc nap 1375g propylen va mot luong hydro da

dinh va néng lén 62°C. 0,25 mmol dixyclopentyldimetoxysilan (hoic n-

propyltrimethyoxysilan) dugc bd sung vao 7,2 mL dung dich trietylalumin 0,27M
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trong isooctan, tiép do bd sung 5,0% khdi luong ctia huyén phi dic xuc tic chinh
trong dau khoang (khéi lugng ran thuc té duge dua ra trong bang 2 & dudi). Hon hop
dugc tron so bd ¢ nhiét do moi truong trong 20 phut trude khi duge dun vao trong
thiét bi phan ung dé khoi mao qué trinh tring hgp. Cac thanh phin xtc tic da tron so
bo duoc phun xtc tac ap luc. Sau khi téa nhiét, nhiét d§ dugc duy tri & 67°C. Téng

thot gian trung hop 1a 1 gio.

Céc mau polyme duoc thir nghiém vé luu lugng néng chay (MFR), céc chit tan
trong xylen (XS), chi sé da phan tan (PDI) va diém nong chay cudi (TMF). XS dugc
do bang cich ap dung phuong phap 'H NMR.

DiBP trong mau bat ky trong cic bang 2-8 1a mau so sénh.

Tinh ning cua chét xuc tic va cac dic tinh cua polyme duoc dua ra trong cac
bang 2-8 dudi day. Phan tram khéi lugng duge tinh theo tong khdi luong cia polyme.

Céc chit viét tit trong cac bang 2-8 1a nhu dudi.
NM = Khong duoc do

N/A —Khong ¢6 mit

D = dixyclopentyldimetoxysilan

N = N-propyltrimethyoxysilan

Bang 2: Tinh nang cua chat xtc tac va céc dac tinh ctia polyme chtra cac malonat da

halogen héa

Sé lan | Hoat

S6 p } MEFR
tham Chu trirc SEO (l“n/h (/10 >0</s) PDI T“é‘”
chiéu ng | (kefe- )y | (0 (°C)

ID | giv)

1 - kr/"\/’ 1 13,0 3,7 7,42 | 5,25 | 171,03
1]

2% \/Oﬁ/o\/ 1 15,9 4,5 8,01 5,36 | 170,56

Br o
3% \/O\”/LW]/O\/ 1 14,7 5,0 8,36 | 5,24 170,68
o) Q

* So sanh
DCPDMS dung lam EED. 16,7 mg xtc tdc chinh va 67 mmol H> duogc st dung cho
moi thtr nghiém trung hop.
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Céc két qua trong bang 2 cho thiy ring trong s6 cdc malonat da halogen hoa
don gian, dan xuét flo (1) c6 do chon loc t&t nhat cung vdéi hoat tinh xtc tac tbt.
Bang 3: Tinh ning ctia chat xtic tic chinh va cac déc tinh ctia polyme chua

metylmalonat da dugc halogen hoa

S6 S6 lan | Hoat tinh | MFR
1 C4 b (ke/ @0 | > | ppr| ™
tham au truc 0 sung kg/g- g
) . (7o) (°C)
chiéu ID g10) phut)

\/F
4 \/"W"\/ 1 18,6 28 | 568|489 | 171,62
O o) s

N /CI
5% >~ \\r/\/ 1 18,7 4,1 837 | 523 | 170,92
T

6* \/Oﬁo\/ 1 19,9 2,7 6,15 | 5,17 | 171,26

7% \/Tl\ﬁ/\/ 1 21,1 3,6 6,86 | 5,16 | 171,11

* So sdnh
DMPDMS dugc dung lam EED. 16,7 mg xtc tic chinh va 67 mmol Hy dugc st dung

cho mdi thr nghiém trung hop.

Déi v6i cdc metylmalonat, thé bing nguyén tir clo (5) din dén viéc ¢6 XS cao
hon va su thé bing nguyén tir brom (6) din dén viéc XS thdp hon. Tuy nhién, XS thip

nhat duoc tao ra voi su thé bang flo (4).

-28-



23218

Bang 4: Tinh nang cua chat xuc tac va dic tinh ctia polyme chira xyclopentylmalonat

da halogen hoa

Sd S4 lan MFR
, , Hoat tinh XS Twmr
tham Cau tric bo sung ' (g/10 PDI
) (kg/g-gio) (%) (°C)
chiéu D phut)
8 -t 7\ o 1 25,3 1,9 3,28 4,54 | 172,05
| 27.8 2.4 4,83 4,52 | 172,09
9 0 i o
\L f 2 25,5 1,8 3,17 444 | 172,39
1 28.6 2.8 5,67 477 | 170,77
107 ~ 0 7
\[] [ 2 29.9 2,0 5.15 4.84 | 171,46
11%* 1 252 3,3 4,94 499 | 171,11
© NG
7 2 153 2.1 3,56 | 498 | 17134
I
DiBP
Zj 1 32,9 1,8 | 3,87 | 4,68 | 171,92
sk
* So sanh

DCPDMS duogc dung lam EED. 16,7 mg xtc tac chinh va 67 mmol H, dugc str dung

cho mdi thr nghiém trung hop.

hop chit khong duge thé (11) cling nhu hop chét da duge thé bang metyl (10).

Su thé bing clo cho xyclopentylmalonat (9) dan dén viéc cai thién vé XS so voéi

Xtc tac chinh dugc tao ra bing cach bd sung hai 1An malonat da clo hoa (9) tao

ra polyme ¢6 cac dic tinh dugc cai thién so voi xtc tac chinh DiBP (XS va Twr).

tao ra boi mot bude tiép xuc duy nhét trong qua trinh tong hop xuc téc chinh.
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Bang 5: So sanh tinh ning cuia chét xtc tic gitta dietyl 2-xyclopentyl-2-flomalonat (8)

va DiBP
) Hoat
So MFR
, Ha tinh XS TMF
tham Cau triuc EED (kg/10 PDI
. (mmol) | (kg/g- (%) (°C)
chiéu _ phut)
g10)
D 67 22,0 2,6 | 2,70 | 4,52 | 172,20

D 446 17,0 274 | 1,98 | 4,82 | 171,30

oo D 670 33,1 61,6 | 2,33 | 4,76 | 171,00

D 893 30,4 77,6 | 2,12 | 4,77 | 170,64

D 67 30,1 2,3 3,82 | 4,67 | 172,27

O/\< D 446 21,3 26,8 | 2,31 | 5,29 | 171,24

DiBP* || o A

D 670 16,8 43,2 | 1,78 | 541 | 171,19

D 893 22,9 742 | 1,77 | 5,26 | 170,81

N 45 8.8 32 | 223 | 4,02 | 170,48

N 313 11,2 40,8 | 2,30 | 4,38 | 170,36

N 436 14,8 98,2 | 2,31 | 442 | 169,30

N 45 12,4 3,7 2,37 | 4,14 | 170,40

o)

(j/ko:z N 313 14,3 23,4 | 2,28 | 4,63 | 169,76
DiBP* / (0

0

N 436 12,1 89,4 | 2,38 | 4,57 | 169,41

* So sénh
8,4mg xtc tac chinh dugc st dung cho moi thir nghiém trung hop.

-30-



23218

Tinh nang cta hop chit & 1a twong dbi gidng nhu DiBP vé mat hoat tinh xtc
tac, XS, su dap ung Hy va Twr, chi khéc vé PDI hau nhu khong dbi trong ‘phu thude
vao su thay doi MF trong khi PDI ddi véi chat xuc tac DiBP gia tang theo MF.
Khoang PDI hep hon 12 hitu ich cho cédc tmg dung cudi, nhu soi, polypropylen duoc

dinh hudng theo hai truc, va san phém dac ap luc thanh mong.

Bang 6: Tinh nang cta chat xtic tac va cac dic tinh ctia polyme chtra malonat da

halogen hoa.

Sé lan Hoat

SH ) MFR
; bo tinh XS Twmr
tham Cau truc (g/10 PDI
, sung | (kg/g- (%) °O)
chiéu D o) phut)
g10
12 : 1 245 3,5 5,38 4,99 | 170,67
~ e’
DWT | 2 23,9 2.4 433
F 1 17,7 2.7 3,13 4,66 | 171,05
13 \/"W o
ool 2 22.6 NM 3,44 4,89 | 171,68
N 1 26,4 3,6 5,88 5,00 | 170,87
14 ° F O~
~ 2 244 | 24 | 457 | 484 | 171,68
15 1 22.6 3,1 4,9 4,82 | 170,51
VO O\/
h > 200 | 23 | 42 | 480 | 17144

DCPDMS duoc dung lam EED. 16,7mg xuic tac chinh va 67 mmol Hy dugc st dung

cho mdi thtr nghiém tring hop.

Cac malonat da dugc thé bang hydrocarbyl da flo héa (cac mau tham chiéu 12-
15) thé hién hoat tinh tdt va do chon loc déng cAu tbt. Hon thé nita, su cai thién XS dat
duoc nho viée bd sung chét cho dién tor nhiéu lan. Hop chit 13 ¢6 tinh nang tot nhét

trong nhom, va tuong dudng véi hop chét 8.
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Khi etyl axetat (EtOAc) duoc dung lam chét cho dién tir thu cdp, chét xuc tac
thu duoc ¢6 hoat tinh tét va dd chon loc tdt, twong tuong nhu chét xuc tac DiBP. Diédu
ngac nhién 13, sy dap ing Ha dugc cai thién mot cach dang ké, dac biét 1a & muc Hy
cao. Xuc tac chinh duogc tao ra bé‘mg cach bd sung chét cho dién tr kép (tuc 1a, hén hop
chit xuc tic chtra halo-malonat da dugc hoa hop) thé hién su cai thién bt ngo vé XS,

dic biét 1a khi chit cho dién to D duge st dung.

Bang 8. Hiéu qua ctia malonat di halogen hoa lam chét cho dién tir thir cip

Hén hop ID
. Hoat
(%o mol) Chétxtc | R .
2 tinh MF
Ho EED | tac chinh (g/10 PDI
p (mmol) (ke/e- -_ (70) (°O)
chat | BBzSi (mg) gid) phut)
8
0 100 D 16,7 446 8.9 11,7 1248 | 6,22 | 171,26
25 75 D 16,7 446 19,8 9,4 2,66 | 5,44 | 171,24
50 70 D 16,7 446 27,5 5,9 2,71 | 5,60 | 171,71
75 25 D 16,7 446 35,2 8.0 2,86 | 5,22 | 172,00
100 0 D 8,4 446 17,0 274 1198 | 482 | 171,30
0 100 N 16,7 268 5,9 4.1 1,09 | 6,48 | 170,88
25 75 N 16,7 268 18,4 4.0 1,02 | 5,97 | 170,01
50 50 N 16,7 268 23,4 5,8 1,68 | 5,60 | 171,01
75 25 N 16,7 268 17,1 5,2 1,17 | 5,40 | 169,83
100 100 N 8,4 313 11,2 40,8 23 | 4,38 | 170,36
* So sanh

BBzSi 1a bis(benzyloxy)dimetylsilan

Tién chit BenMag thuong duge st dung l1am tién chéit xac tac chinh khi BBzSi
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duoc ding lam chét cho dién tir bén trong do BBzSi thuong c6 hoat tinh kém so véi
céc tién chét khac. Nho viée két hop tién chidt MagTi, malonat da halogen hoa (8) va
BBzSi lam chét cho dién t&r bén trong, co thé dat duoc su can béng cho hoat tinh xtc
tac, XS, Tmr va PDI ¢6 thé ap dung duoc trong thuong mai.

Phan md ta nay khong lam gidi han & cdc phuong an va vi du minh hoa kém
theo, cac dang cai bién ctia cic phuong 4n nay bao gdm céc phan cla phuong phép va
t6 hop cac dau hiéu cua cac phuong 4n khic nhau déu nidm trong pham vi cia yéu cau

bao hd cua sdng che.
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YEU CAU BAO HO
1. Hon hop chét xuc tac chinh bao gdm:
gbe magie;
gbc titan; va

chét cho dién tir bén trong bao gdm 2-flo-malonat ¢ cau tric (11)

(11
trong do:
RivaRs giéng nhau hodc khac nhau,
Ry 1a nhom xyclopentyl; va

R> dugc chon tir nhom bao g6m nhém Ci-Cyo alkyl bac mot va nhom Cp-Coyol-

alkenyl duoc thé hodc khong duogc thé.

2. Hon hop chit xuc tic chinh theo diém 1, trong d6 chit cho dién t& bén trong la

dietyl 2-xyclopentyl-2-flo-malonat.

3. Hon hop chét xuc téc chinh theo diém 1, trong d6 flo-malonat 1a flo-malonat da hoa

hop.

4. Hon hop chit xuc tac chinh theo diém 1, trong d6 chét cho dién tir bén trong la chét
cho dién tir bén trong hdn hgp bao gdbm 2-flo-malonat va thanh phin chit cho dién tur

dugc chon tir nhom bao gdm etyl axetat va bis(benzoyloxy)-dimetylsilan.
5. Hon hop chit xtc tic bao gdm:

hon hop chit xtc tac chinh theo diém l;

chét ddng xuc tac; va

tly ¥, chat cho dién tir bén ngoai.

6. Hon hop chét xtc tac theo diém 5, trong do chét cho dién ti bén ngoai dugc chon tur

nhom bao gdm dixyclopentyldimetoxysilan, n-propyltrimetoxysilan va hon hop clia
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ching.
7. Hon hop polyme bao gdm:

polyme trén co s& propylen bao gébm 2-flo-malonat ¢6 ciu tric (I1)

oy
trong do:
R va R» 1a giéng nhau hodc khac nhau,
R 1a nhém xyclopentyl;

R2 duoc chon tr nhém bao g61n nhém Ci-Cyoalkyl bac mot, va nhdém Cr-Cool-
alkenyl duogc thé hoic khong dugc thé; va

polyme trén co s¢ propylen c6 luu lugng dong néng chay 16n hon 50g/10 phut,
dugc do theo phuong phap thtr nghiém ASTM D 1238-01 & 230°C véi trong luong 1a
2,16kg.
8. Hon hop polyme theo diém 7, trong dé polyme trén co s& proplylen la homopolyme
propylen.
9. Hon hop polyme theo diém 7, trong do polyme trén co s¢ propylen la copolyme
propylen.

10. Hon hop polyme theo diém 7, trong d6 2-flo-malonat 1a dietyl 2-xyclopentyl-2-flo-

malonat.
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