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(57) Sang ché dé xuat hdn hop chét xuc tac Ziegler-Natta bao gdm chét xuc tac siéu chon

loc, chat dong xuc tac va hdn hop chit cho dién tir bén ngoai bao gdm tac nhan khéng ché

tinh chon loc thir nhét, tac nhan khéng ché tinh chon loc thir hai, va tac nhan gi61 han hoat
tinh. Quy trinh tring hop str dung hdn hop chét xtc tac theo sang ché tao ra polyme trén co
sO propylen c6 do ctiing cao c6 luu lugng nong chdy 16n hon khodng 50g/10phat. Quy trinh
trung hop xay ra trong mot thiét bi phan tmg don, st dung ndng d6 hydro tiéu chuan ma
khong lam gidm nhét.
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Linh vuc ky thuat duoc dé cap
Séng ché& dé cap t6i hén hop chat xiic tic va quy trinh tring hop dé sin xuit

polyme trén co s& propylen c6 luu lugng néng chay cao va do cing cao.

Tinh trang ky thuat cia sang ché

Nhu cdu vé€ céc polyme trén co s& propylen ¢6 do ciéng cao ciung véi luu -
lugng néng chdy cao duge doi héi lién tuc ngly cang ting do nhu cdu déi véi cac
polyme phic tap hon lién tuc phat trién. D3 biét cdc hdn hop chét xidc tdc polyme
cing v6i hén hgp cla cdc tic nhan khong ché do chon loc (SCA: Selectivity
Control Agent). Cac hén hgp SCA c6 thé cho phép tao ra cic polyme trén co s&
olefin ¢6 céc dic tinh duoc gép phén tir méi SCA. Tuy nhién, viéc st dung cac hén
hop chit xiic tdc cling v6i cdc hén hop SCA khong 1am thay déi t6i ban chat toa
nhiét cao cuia phan Ung trung hop olefin. Nhiét du sinh ra trong qua trinh trung hgp
dugc xem 1a mot nguy co ddng ké t6i kha ning van hanh cla thiét bi phan tng
tring hop. Su sinh nhiét du va/hoic viéc loai bd nhiét khong théa déng c6 thé dé
1am nit vG thiét bi san xudt va/hodc 1am nglmg thiét bi phan tng.

Duoc mong muén néu c6 thé c6 mot hén hgp chat xdc tdc dé san xuat cdc
polyme trén co s& propylen c6 do ciing cao/luu lugng néng chay cao ma lam giam,

hoic giam thiéu, nguy co nit v thiét bi phan tng, hodc phai dimg lai do nhiét du.

Ban chat k§ thuat ctia sang ché

Séng ché dé xust hén hop chat xiic tdc va quy trinh tring hop dé san xuit
polyme trén co s& propylen ¢ luu lugng néng chay cao va do cing cao. Hén hgp
chat xtc tac c6 tinh tu gidi han va thé hién su d4p tng hydro manh véi viéc san
xudt polyme trén co s& propylen c6 do cing cao/luu luong néng chay cao dudi cac

diéu kién trung hop tiéu chuén.
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Sang ché& dé xuat hén hop chat xiic tic. H6n hop chat xiic tdc nay bao gém
hén hop chat xic tdc siéu chon loc, chat dong xic tic, va hén hop chat cho dién tir
bén ngoai (M-EED: Mixed External Electron Donor). M-EED bao gom tac nhan
gi6i han hoat tinh (ALA: Activity Limiting Agent), tic nhan khong ch€ tinh chon loc
thi nhat (SCA1: First Selectivity Control Agent), tic nhan khéng ché tinh chon loc
thit hai (SCA2: Second Selectivity Control Agent). SCA1 va SCA2 c6 mat véi ty 1é
mol ndm trong khoang tix 0,1 t6i 1,0:1.

Theo mot phuong 4n, ALA duoc chon tir este thom hodc dan xuit ctia nd,
este béo hoac din xust clia né, diete, poly(alkylen glycol) este, va cdc su két hop
clia ching.

Theo mét phuong dn, SCAL1 1a dimetoxysilan.

Theo mot phuong 4n, SCA2 dugc chon tir dietoxysilan, trietoxysilan,
tetraetoxysilan, trimetoxysilan, diete, dialkoxybenzen, dimetoxysilan chita hai
nhém alkyl mach thang, dimetoxysilan chita hai nhém alkenyl, va cic su két hop
ctia ching.

Sang ché€ dé xuét quy trinh tring hop. Theo mot phuong 4n, quy trinh tring
hgp dugc dé xudt bao gébm cic budc cho propylen va tuy ¥ 1a it nhat mot olefin
khéc ti€p xtdc v6i hén hop chét xdc tac trong thiét bi phan ing tring hop dudi cic
diéu kién tring hgp. Hén hgp chat xidc tdc bao gébm chét xiic tdc siéu chon loc, chat
dong xic tic va M-EED. Quy trinh nay con bao gébm budc tao ra polyme trén co s
propylen c6 luu lugng néng chay it nhat 1a 50g/10phuit.

Theo mot phuong 4n, ban than hén hgp chat xic tdc 1am gidi han phan ting
trung hop.

Sang ché dé xuat hdn hop chat. Theo mot phuong 4n, polyme trén co s&
propylen dugc dé xuat chita it nhat 1a 5ppm tdc nhan gi6i han hoat tinh. Polyme
trén co s& propylen c¢6 luu lugng néng chay 16n hon khoang 50g/10phiit khi do
duoc theo tiéu chudn ASTM D 1238-01 & 230°C, 2,16kg.

Mot wu diém cha séng ch€ 1a dua ra mot hén hop chit xiic tdc dugc cai
thién.

Mot wu diém clia séng ché 1a dua ra mot quy trinh triing hop duoc cai thién.
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Mot vu diém cla sdng ché 1a dua ra polyme trén co s& propylen dugc cai
thién.

Mot wu diém clia sang ché 1a dua ra mot hén hop chit xiic tdc dé san xuit
polyme trén co s& propylen c6 dcf) cling cao/luu lugng néng chay cao, hén hgp chat
xtc tac nay tu giéi han phan Gng trung hop.

Mot vu diém clia sdng ché 1a quy trinh sin xuét polyme trén co s& propylen
c6 do ciing cao/luu luong néng chay cao bang cic luong tiéu chuidn cta hydro, ma
khong lam giam nhét.

Mot wu diém cta sdng ché 1a tao dwa ra polyme trén co s§ propylen c6 luu
luong néng chay cao cling v6i mot hodc nhiéu trong s6 cic dic tinh sau day: diém
néng chay cudi thidp, ham lugng oligome thdp, it doc hoac khong doc, cac san

pham it hoic khong phan hiy, va/hoic it hodc khong tao ra mui khé chiu.

Mo ta van tit cac hinh vé
Fig.1 1a d6 thi thé hién nhiét do néng chdy cuéi va luu lwong néng chdy cia

polyme trén co s& propylen.
- Fig.2 1a d6 thi thé hién ham luong oligome va luu lugng néng chdy cia

polyme trén co s& propylen.

Mo ta chi ti€t sang ché

Theo mot phuong 4n, hén hop chat xidc tic dugc dé xuét. Hon hop chat xiic
tdc nay bao gébm hén hop chat xdc tac siéu chon loc, chit déng xic tic, va hoén hop
chat cho dién tlr bén ngoai (M-EED). M-EED bao gbém tic nhan khoéng ché tinh
chon loc thit nhat (SCA1), taic nhan khong ch€ tinh chon loc thit hai (SCA2) va tac
nhan giéi han hoat tinh (ALA). M-EED c6 ty 1é mol SCA1:SCA2 nam trong
khoang tir 0,1:1 t6i 1,0:1.

Cian hiéu ring M-EED c6 thé bao gém ba hoic nhiéu tdc nhan khong ché do
chon loc (SCA3, SCA4, v.v.) va/hoic hai hodc nhiéu ALA.

Chat xtc tdc siéu chon loc ctia hén hop chat xdc tdc theo sang ché c6 thé 1a
hén hop chét xdc tdc siéu chon loc Ziegler-Natta. Chat xidc tdc siéu chon loc
Ziegler-Natta thong thudng bat ky c6 thé duoc sir dung trong hdn hop chit xiic tic

nay. Theo mot phuong 4n, hdn hop chat xidc tdc siéu chon loc Ziegler-Natta chida
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hop chét kim loai chuyén tiép va hop chét kim loai thuéc nhém 2. Hop chat kim
loai chuyén tiép nay c6 thé 12 mot phic chat rin duoc din xu4t tir hop chat kim loai
chuyén ti€p, vi du, cdc titan-, zirconi-, crom- hoic vanadi-hydrocarbyloxit,
hydrocarbyl, halogenua, hoac hén hop cla chiing.

Hop chat kim loai chuyén ti€p c6 cong thic chung TrX, trong d6 Tr 1a kim
loai chuyén tiép, X 1a halogen hoic nhém C, ;, hydrocarboxyl hoic hydrocarbyl, va
x 12 s6 nhém X nhu vay trong hgp chat két hop véi hgp chat kim loai thuoc nhém 2.
Tr ¢6 thé 12 kim loai thudc nhém 4, 5 hodc 6. Theo mot phwong 4n, Tr 14 kim loai
thuéc nhém 4, nhu titan. X cé thé 1a clorua, bromua, C, , alkoxit hoic phenoxit,
hoac hén hgp clia chiing. Theo mot phuong 4n, X 1a clorua.

Céc vi du khong nhim gi6i han vé c4c hop chat kim loai chuyén ti€p thich
hop c6 thé duge sir dung dé tao ra hén hop chat xiic tdc siéu chon loc Ziegler-Natta
gom TiCl,, ZrCl,, TiBr,, TiCl;, Ti(OC,H;);Cl, Zr(OC,H;);Cl, Ti(OC,Hs);Br,
Ti(OC;H,),Cl,,Ti(OCgHs),Cl,, Zr(OC,Hs),Cl,, va Ti(OC,H;)Cl,. Céc hén hop cia
céc hop chat kim loai chuyén tiép nay ciing c6 thé duoc sir dung. Khong cé gisi
han vé€ s6 luong hop chat kim loai chuyén ti€p mién 12 it nhit mot hop chat kim loai
chuyén ti&€p c¢6 mat. Theo mot phuong 4n, hop chat kim loai chuyén ti&p 1a hop chat
titan.

Céc vi du khong nham gi6i han vé cdc hop chat kim loai thuéc nhém 2 thich
hgp bao gdm cdc magie halogenua, cic dialkoxymagie, cic alkoxymagie
halogenua, cic magie oxyhalogenua, cic dialkylmagie, magie oxit,. magie hydroxit,
va cdc carboxylat cia magie. Theo mot phuong dn, hop chat kim loai thuéc nhém 2
12 magie diclorua.

Theo mot phuong 4n tiép theo, hén hop chat xic tdc siéu chon loc Ziegler-
Natta 14 hén hop clia cdc nhém titan dugc mang trén hodc néu khong thi duge dan
xudt tir cac hgp chét magie. Cac hop chat magie thich hogp bao gém magie clorua
khan, cdc san phdm cong magie clorua, cic magie dialkoxit hoic céc aryloxit, hoic
cidc magie dialkoxit hodc aryloxit da carboxyl hoa. Theo mot phuong an, hop chat
magie 1a magie di(C,_)alkoxit, nhu dietoxymagie.

Céc vi du khong nham giéi han vé cdc nhém titan thich hgp bao gém cédc
titan alkoxit, cdc titan aryloxit, va/hodc cac titan halogenua. Cic hop chat dugc st

dung dé diéu ch€ hén hop chit xic tdc siéu chon loc Ziegler-Natta bao gdm mot
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hodc nhi€u magie-di(C,)alkoxit, magie dihalogenua, magie alkoxyhalogenua,
hoic hén hop cha ching va mot hoic nhiéu titan tetra(C,,) alkoxit, titan
tetrahalogenua, titan(C, ,)alkoxyhalogenua, hodc hén hop ctia chiing.

Thanh phén tién chét c6 thé dugc sit dung dé diéu ché hén hop chét xic téc
siéu chon loc Ziegler-Natta 1a nhu da biét trong linh vuc k§ thuat nay. Thanh phan
tién chat nay c6 thé dugc diéu ché& bing c4ch clo hod hén hop hop chat magie, hop
chit titan da néu trén, hoic hdn hop clia chiing, va c6 thé bao gém viéc sir dung mot
hoic nhiéu hop chét, duge goi 1a "céc tic nhan xén" (clipping agent), ching bé trg
cho viéc tao ra hoic hoa tan c4c thanh phin dic biét thong qua viéc hoan vi rdn/ran.
Céc vi du khong nhdm gi6i han vé cdc tdc nhan xén thich hgp bao gém céc
trialkylborat, dac biét 1a trietylborat, cic hop chit phenol, dac biét 1a crezol, va cac
silan.

Theo moét phuong 4n, thanh phan tién chat 1a hén hgp cdac hgp chat
magie/titan ¢6 cong thiic Mg Ti(OR,)X, trong d6 R, 1a 1a nhém hydrocacbon béo
hoac thom c6 tir 1 t6i 14 nguyén tir cacbon hoic COR' trong d6 R' 1a nhém
hydrocacbon béo hoic thom c6 tir 1 t6i 14 nguyén tit cacbon; cic nhém OR, 1a
giong nhau hoac khac nhau; X doc 1ap 1a clo, brom hoac iot; d nim trong khoang tir
0,5 t6i 56, hodc nam trong khoang 2-4; hodc bang 3; f nim trong khoang 2-116,
hodc ndm trong khoang 5-15; va g nam trong khoang 0,5-116, hoic nam trong
khoang 1-3, hoic bing 2. Tién chat nay cé thé duoc diéu ché bang cdch két tha c6
khong ché thong qua viéc loai bd ruou ra khoi hén hop phan tng dugc sit dung
trong viéc diéu ché€ né. Theo mot phuong dn, moi trudng phan dng bao gébm hén
hop ctia dich 16ng thom, déc biét 1a hgp chat thom da clo héa, nhu clobenzen, éflng
véi alkanol, dac biét 1a etanol, va chit clo héa vo co. Cac chat clo hoa vo co thich
hop bao gém cdc din xuit clo cta silic, nhom va titan, cu thé nhu titan tetraclorua
hoac titan triclorua, va titan tetraclorua. Viéc loai bod alkanol ra khoi dung dich
dugce stt dung trong qud trinh clo ho4, din dén su két tha cia tién chat rin, c6 hinh
théi hoc va dién tich bé mit dugc mong mudn. Tién chat nay duogc tdch ra khoi moi
truong phan ng. Hon nita, cdc tién chat thu dugc 1a dic biét dong déu vé kich c&
hat va kha nang chong v3 vun ciling nhu chong thodi bién ctia chat xidc tic siéu
chon loc thu dugc. Theo mot phuong 4n, thanh phin tién chat nay la
Mg, Ti(OEt),Cl,.
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Tién chat nay ti€p d6 dugc chuyén héa thanh chat xic tic siéu chon loc ran
bdi phan tng ti€p theo (halogen hod) v6i hop chat halogenua vo co, t6t hon la hop
chat titan halogenua, va su két hop ctia chét cho dién tir ndi tai. Néu chua duge
dugc dua vao tién chat v6i luong thod dang, thi chét cho dién tir nay c6 thé dugc bd
sung riéng ré trudc khi, trong khi hoac sau khi halogen hod. Phuong phép nay c6
thé duoc lap lai mot hoac nhiéu 14n, ty ¥ 1 vé6i sy c6 mit ciia cdc chét phu gia bd
sung hodc cic chit b trg, va san phdm rin cu6i cing dugc rira bing dung moi béo.
Phuong phép bt ky dé tao ra, thu héi va luu giit chat xic tdc siéu chon loc rén 1a
thich hop dé sit dung theo sdng ché. |

Mot phuong phép thich hgp dé halogen hoa tién chat nay 12 bdi phan Gng
cuia tién chét & nhiét do cao vdi titan halogenua hod tri bon, tly ¥ v6i su ¢ mat cua
chat pha loang hydrocacbon hoic halohydrocacbon. Titan halogenua ho4 tri b6n
duoc wu tién 1a titan tetraclorua. Dung moi hydrocacbon hoac halohydrocacbon tuy
chon dugc sir dung dé san xudt chat tién xic tdc qud trinh tring hgp olefin t6t hon
14 chita t6i 12 nguyén tir cacbon ké ca dau miit, hodc t6i 9 nguyén tir cacbon ké ca
dau miit. Cic hydrocacbon dugc 14y 1am vi du bao gém pentan, octan, benzen,
toluen, xylen, cic alkylbenzen khic, va dexahydronaphtalen. Cic halohydrocacbon
béo dugc 14y 1am vi du bao gébm metylen clorua, metylen bromua, clorofom,
cacbon tetraclorua, 1,2-dibrometan, 1,1,2-tricloetan, tricloxyclohexan,
dicloflometan va tetraclooctan. Cac halohydrocacbon thom duoc 14y 1am vi du bao
g6m clobenzen, brombenzen, céc diclobenzen va cic clotoluen. Halohydrocacbon
béo nay cé thé 1a hop chat chita it nhat hai phdn tit thay thé€ clorua nhu cacbon
tetraclorua hoac 1,1,2-tricloetan. Halohydrocacbon thom nay c6 thé 1a clobenzen
hoac o-clotoluen.

Viéc halogen ho4 c6 thé dugc lip lai mot hodc nhiéu 14n, tuy § di kém véi
vGi viéc rira bang chét 10ng tro nhu hydrocacbon hoac halohydrocacbon béo hodc
thom giita cdc 14n halogen hod va sau qué trinh halogen hod. Ciing tiy y 1a mot
hodc nhiéu qua trinh chiét bao gom viéc cho ti€p xtc véi chat pha loang 1ong tro,
dic biét 1a hydrocacbon hodc halohydrocacbon béo hoic thom, dac biét 1a & nhiét
do cao 16n hon 100°C, hoic 16n hon 110°C, c6 thé dugc sit dung dé loai bo céc chat
khong bén, dac biét 1a TiCl,.
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. Theo mot phuong 4n, hén hop chat xdc tac siéu chon loc Ziegler-Natta bao
gom hgp phan chét xdc tic ran dugc tao ra boi cac budc (i) tao huyén phit dialkoxy
magie trong hydrocacbon hoac halohydrocacbon thom & thé léng & nhiét do
thuong, (ii) cho tiép xic dialkoxy magie vdi titan halogenua va ti€p theo 1a (iii) cho
ti€p xidc thanh phin thu dugc 14n thd hai véi titan halogenua, va cho tiép xtc
dialkoxy magie véi dieste cia axit dicarboxylic thom & thoi diém nao d6 trong khi
xir Iy bang titan halogenua trong budc (ii).

Theo mot phuong 4n, hén hgp chét xidc tdc siéu chon loc Zieglér-Natta bao
gdm hop phén chat xiic tic rdn dugc tao ra boi céc budc (i) tao huyén phit hén hop
cac hop chét magie/titan ¢6 cong thic Mg,Ti(OR,)X, trong hydrocacbon hoac
‘halohydrocacbon thom & thé 16ng & nhiét do thudng, (ii) cho tiép xic dialkoxy
magie véi titan halogenua va tiép theo 1a (iii) cho tiép xidc thanh phan thu dugc lan
thit hai véi titan halogenua, va cho ti€p xic dialkoxy magie vé6i dieste clia axit
dicarboxylic thom & thoi diém nao dé trong khi xir 1y bing titan halogenua & buGc
(ii).

Chat xic tic siéu chon loc bao gom chat cho dién tir ndi tai. Khi dugc st
dung & day, thuat ngit “chét cho dién tit noi tai” dé chi hop chét duoc bé sung hodc
néu khong thi dugc tao thanh trong qua trinh tao ra chit xic tac siéu chon loc ban
mot cip dién tit cho mot hodc hoac nhiéu kim loai c6 mat trong chét xic tac siéu
chon loc thu dugc. Khong nhim gi6i han bdi 1y thuyét cu thé bat ky, song diéu
dugc tin chic 1a chit cho dién tir noi tai trg gitp cho viéc di€u chinh sy tao thanh
clia c4c vi tri hoat dong, nhd d6 tang cudng tinh chon loc 14ap thé clia chét xic tac.

Theo mot phuong 4n, chét cho dién tir noi tai 13 mot hgp chét hai rang. Thuat
ngit “hop chat hai rang,” khi dugc sit dung & day, dé chi hop chét chifa it nhét hai
nhém chic chita oxy, cac nhém chic chita oxy nay duoc tach biét bai it nhat mot
mach C,-C,shydrocacbon no ma tity ¥ ¢6 thé chita (cdc) nguyén tir khac loai. Hop
chat hai ring nay c6 thé 1a phtalat, diete, sucxinat, phenylen dibenzoat, maleat,
malonat, glutarat, dialkoxybenzen, bis(alkoxyphenyl), diol este, ketoeste,
alkoxyalkyl este, bis(alkoxyalkyl) floren, va su k&t hop bat ky cuia ching.

Theo mot phuong an, chét cho dién tir noi tai 1a phtalat, bao gébm diisobutyl
phtalat va/hoac di-n-butyl phtalat.
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Theo mot phuong an, chat cho dién tlr noi tai 1a 9,9-bis(metoxymetyl)-9H-
floren.

Theo moét phuong an, chit cho dién ti noi tai 14 phenylen dibenzoat.

Thanh phdn xtc t4c siéu chon loc Ziegler-Natta ciing c6 thé bao gom chat
mang tro. Ch4t mang nay c6 thé 1a chat ran tro khong c6 tdc dong bat 1gi t6i tinh
ning xic tic clia hgp chat kim loai chuyén tiép. Cic vi du bao gém cédc oxit kim
loai, nhu oxit nhom, va oxit kim loai, nhu oxit silic.

Hén hop chat xic tdc ndy bao gébm chat dong xic tac. Cac chit dong xic tac
dé slr dung cling v6i thanh phan xdc tdc siéu chon loc Ziegler-Natta néu trén 1a
thanh phan chita nhom. Céc vi du khong nhdm gii han vé€ cic thanh phin chda
nhom thich hgp bao gém cédc hop chit nhom hitu co, nhu trialkylalumin, cic hgp
chat chita dialkylalumin hydrua-, alkylalumin dihydrua-, dialkylalumin halogenua-,
alkylalumindihalogenua-, dialkylalumin alkoxit-, va alkylalumin dialkoxit chira tir
1 t6i 10, hodc tir 1 t6i 6 nguyén tit cacbon trong méi nhém alkyl- hoac alkoxit-.
Theo mot phuong 4n, chit dong xidc tic 1a hop chit C, jtrialkylalumini, nhu
trietylalumin (TEA hodc TEA1). Ty 1€ mol giita nhém va titan 12 ndm trong khoang
10-200:1, hoac 35-50:1. Theo mét phuong an, ty 1& mol gita nhom va titan 1a 45:1.

Hén hop chat xiic tdc nay bao gom hén hop chat cho dién tir bén ngoai (M-
EED) bao gém tic nhan khéng ché tinh chon loc thit nhit (SCA1), tic nhan khong
ché tinh chon loc thit hai (SCA2), va tic nhan gi6i han hoat tinh (ALA). Khi dugc
st dung & day, thuat ngit “chat cho dién tir bén ngoai” (hoic “EED”) dé chi hop |
chat dugc bd sung doc 1ap véi viéc tao thanh chat Xﬁc tac siéu chon loc chia it nhat
mot nhém chiic ¢6 kha nang ban mot cap dién tir cho mot nguyén tir kim loai.
Khong nhim gi6i han béi 1y thuyét cu thé bt ky, diéu dugc tin 1a viéc dua mot
hodc nhiéu chat cho dién tlr bén ngoai vao hdn hgp chat xiic tdc 1am anh hudng téi
cac dac tinh sau day clia polyme focman: mitc d6 héa lap thé twong d6i (tic 13, vat
liu c6 thé hoa tan trong xylen), trong lugng phan ti (tic 13, dong néng chay), su
phan bé trong luong phan tt (MWD: Molecular Weight Distribution), diém néng
chay, va/hoac ham lugng oligome.

Cac vi du khong nhim gi6i han vé cac hop chat thich hop cho SCA bao gdém
cac hop chat silic, nhu cac alkoxysilan; cic ete va cic polyete, nhu cic alkyl-,

xycloalkyl-, aryl-, hén hop alkyl/aryl-, hén hop alkyl/xycloalkyl-, va/hodc hén hop
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xycloalkyl/aryl-ete va/hoac cac polyete; cic este va cic polyeste, diac biét la alkyl,
cac xycloalkyl- va/hoac aryl-este clia cic axit monocarboxylic hoac dicarboxylic,
nhu c4c axit monocarboxylic- hoac dicarboxylic- thom; cac alkyl- hoac xycloalkyl-
ete hodc cac din xudt thioete clia cic este hodc cic polyeste nay, nhu cic dan xuét
alkyl ete clia céc alkyl este cic hoac dieste cuia cidc axit monocarboxylic hoac
dicarboxylic thom; va cdc din xuit dia duoc th€ bang nguyén tir khic loai thudc
nhém 15 hodc nhém 16 cila tat ca cic loai néu trén; va cac hop chat amin, nhu cic
amin vong, béo hoidc thom, dic biét 1a cac hgp chat pyrol hoac pyridin; tat ca cac
SCA néu trén déu chia tdng cong tix 2 t6i 60 nguyén tir cacbon va tit 1 t6i 20
nguyén tir cacbon trong nhém alkyl hodc alkylen bat ky, tix 3 t6i 20 nguyén tir
cacbon trong nhém xycloalkyl hoac xycloalkylen bat ky, va tir 6 t6i 20 nguyén tir
cacbon trong nhém aryl hoaé arylen bat ky.

Theo mot phuong 4n, SCA1 va/hoac SCA2 1a hén hgp chat silan c6 cong
thitc chung (I):

SiR,(OR),.r, @)

trong d6 R doc 1ap v6i méi 14n ¢6 mat 14 hydro hodc nhém hydrocarbyl hoac
amino, tlly ¥ dugc thé bing mot hodc nhiéu phan tit thay thé chita mot hodc nhiéu
nguyén tir khac loai thudc nhém 14, 15, 16, hoac 17. R chita t6i 20 nguyén tix
khong ké hydro va halogen. R' 1a nhém C, ,qalkyl, va m bang 0, 1, hoic 2. Theo
mot phuong an, R 14 nhém Cg ;, aryl, alkyl hoac aralkyl, C; j,xyclo alyl, C; j,alkyl
mach nhanh, hoic C; ;, amino vong, R' 1a C,, alkyl, va m bang 1 hoic 2.

Theo mot phuong 4n, SCA1 13 dimetoxysilan. Pimetoxysilan niy c6 thé bao
gom dimetoxysilan c6 it nhat mot nhém alkyl bac hai va/hoac nhém amin béc hai
lién két truc ti€p v6i nguyén tir silic. Cac vi du khong nham giGi han vé céc
dimetoxysilan thich hgp bao gébm dixyclopentyldimetoxysilan,
metylxyclohexyldimetbxysilan, diisopropyldimetoxysilan,
isopropylisobutyldimetoxysilan, diisobutyldimetoxysilan, -
butylisopropyldimetoxysilan, xyclopentylpyrolidinodimetoxysilan,
bis(pyrolidino)dimetoxysilan, bis(perhydroisoquinolino)dimetoxysilan, va su két

hgp bat ky trong s6 néu trén.
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Theo mot phuong dn, SCA1 1a hén hgp chat taing cudng do cing. Thuat ngit
“hén hop chat ting cuong do cing,” khi duoc st dung & day, dé chi mot hén hop
chat, nhung chi d6i véi viéc van hanh theo céc céc diéu kién quy trinh dugc mo ta
trong ndy, nang cao hoac néu khong thi ting cudng do cing cia polyme thu duoc
duéi cdc diéu kién tring hop duoc mong mudn. Cic vi du khong nham giGi han vé
cdc chat ting cudng do cimg thich hop bao géom bat ky trong s6 cac dimetoxysilan
da néu trén. |

Theo mot phuong an, SCAL1 1a dixyclopentyldimetoxysilan.

" Theo mot phuong an, SCA2 1a hgp chét silic dugc chon tir dietoxysilan,
trietoxysilan, tetraetoxysilan, trimetoxysilan, dimetoxysilan chita hai nhém alkyl
mach thing, dimetoxysilan chita hai nh6m alkenyl, diete, dialkoxybenzen, va su két
hgp bat ky ctia ching.

Cic vi du khong nham gi6i han vé céc hgp chat silic thich hgp cho SCA2
bao gom dimetyldimetoxysilan, vinylmetyldimetoxysilan, n-
octylmetyldimetoxysilan, n-octadexylmetyldimetoxysilan, metyldimetoxysilan, 3-
clopropylmetyldimetoxysilan, 2-cloetylmetyldimetoxysilan, alyldimetoxysilan,
(3,3,3-triflopropyl)metyldimetoxysilan, n-propylmetyldimetoxysilan,
clometylmetyldimetoxysilan, di-n-octyldimetoxysilan,
vinyl(clometyl)dimetoxysilan, metylxyclohexyldietoxysilan,
vinylmetyldietoxysilan, 1-(trietoxysilyl)-2-(dietoxymetylsilyl)etan, n-
octylmetyldietoxysilan, octactoxy-1,3,5-trisilapentan, n-
octadexylmetyldietoxysilan, metacryloxypropylmetyldietoxysilan, 2-hydroxy-4-(3-
metyldietoxysilylpropoxy)diphenylketon, (3-glyxidoxypropyl)metyldietoxysilan,
dodexylmetyldietoxysilan, dimetyldietoxysilan, dietyldietoxysilan, 1,1-dietoxy-1-
silaxyclopent-3-en, clometylmetyldietoxysilan, bis(metyldietoxysilylpropyl)amin,
3-aminopropylmetyldietoxysilan, (metacryloxymetyl)metyldietoxysilan, 1,2-
bis(metyldietoxysilyl)etan, va diisobutyldietoxysilan, vinyltrimetoxysilan,
vinyltrietoxysilan, benzyltrietoxysilan, butenyltrietoxysilan,
(trietoxysilyl)xyclohexan, O-(vinyloxybutyl)-N-trietoxysilylpropylcarbamat, 10-
undecenyltrimetoxysilah, n-(3-trimetoxysilylpropyl)pyrol, N-[5-(trimetoxysilyl)-2-
aza-1-oxopentyl]caprolactam, (3,3,3-triflopropyl)trimetoxysilan,

trietoxysilylundecanal etylen glycol axetal, (S)-N-trietoxysilylpropyl-O-
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menthocarbamat, trietoxysilylpropyletylcarbamat, N-(3-trietoxysilylpropyl)-4,5-
dihydroimidazol, (3-trietoxysilylpropyl)-t-butylcarbamat, styryletyltrimetoxysilan,
2-(4-pyridyletylytrietoxysilan, n-propyltrimetoxysilan, n-propyltrietoxysilan, (S)-N-
1-phenyletyl-N'-trietoxysilylpropylurea, (R)-N-1-phenyletyl-N'-
trietoxysilylpropylurea, N-phenylaminopropyltrimetoxysilan, N-
phenylaminometyltrietoxysilan, phenetyltrimetoxysilan, pentyltrietoxysilan, n-
octyltrimetoxysilan, n-octyltrietoxysilan, 7-octenyltrimetoxysilan, S-
(octanoyl)mercaptopropyltrietoxysilan, n-octadexyltrimetoxysilan, n-
octadexyltrietoxysilan, metyltrimetoxysilan, metyltrietoxysilan, N-
metylaminopropyltrimetoxysilan, 3-metoxypropyltrimetoxysilan,
metacryloxypropyltrimetoxysilan, metacryloxypropyltrietoxysilan,
metacryloxymetyltrimetoxysilan, metacryloxymetyltrietoxysilan, va O-
(metacryloxyetyl)-N-(trietoxysilylpropyl)carbamat, tetrametoxysilan va/hodc
tetraetoxysilan.

Theo mot phuong 4n, SCA2 c6 thé 12 metylxyclohexyldietoxysilan, di-
isobutyldietoxysilan, n-propyltrietoxysilan, tetractoxysilan, di-n-butyl-
dimetoxysilan, benzyltrietoxysilan, but-3-enyltrietoxysilan, 1-(trietoxysilyl)-2-
penten, (trieto'xysilyl)xyclohexan, va su két hop bat ky trong s6 néu trén.

Theo mot phuong 4n, SCA2 dugc chon tir dimetoxysilan chita hai nhém
alkyl mach thang, dimetoxysilan chita hai nhém alkenyl hodc hydro, trong d6 mot
hodc nhiéu nguyén tir hydro c6 thé dugc th€ bdi halogen, va su két hop bét ky clia
ching.

Theo mot phuong 4n, SCA2 c6 thé 1a diete, dime cua diete, dialkoxybenzen,
dimme cua dialkoxybenzen, dialkoxybenzen duoc lién két bdi nhém hydrocacbon
mach thang, va su két hop bt ky clia chiing. Diéu dugc luu ¥ 12 céc diete cho ALA
dugc dua ra & dudi duge dp dung mot cach tuong duong chit khong chi 1a céc vi du
gi6i han cho diete cia SCA2.

Theo mot phuong dn, SCA2 12 hén hop chat ting cudng dong néng chay.
Thuét ngit “hén hop chat ting cudng dong néng chdy,” khi dugc st dung & day, dé
chi mot hén hop chét, nhung chi d6i vé6i viéc van hanh theo cédc céc diéu kién quy
trinh duoc mo ta trong nay, lam tang luu lugng néng chay cua polyme thu dugc

duéi cic diéu kién tring hop duoc mong mudn. Hén hop chét ting cudng dong
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néng chay c6 thé 1a hén hop chat silan bat ky thich hop 1am SCA2 nhu da néu trén,
diete, alkoxybenzen, este, keton, amit, va/hoac amin.

Theo mot phuong 4n, hén hop chét xdc tdc c6 ty 1& mol giita SCA1 va SCA2
nho hon hodc bang 1, hoac nam trong khoang 0,1-1,0:1. Theo mot phuong 4n tiép
theo, ty 1¢ mol SCA1:SCA2 1a nam trong khoang 0,1-0,9:1, hoac 0,2-0,5:1. Khong
nhim giéi han bdi 1y thuyét cu thé bat ky, diéu da thdy 1a viéc duy tri ty 1& mol
SCA1:SCA2 nhé hon hoic béng 1,0, 1a c6 thé ¢6 1¢i cho phép ca hai SCA déu gép
phén vao céc dac tinh clia polyme trén co s& propylen focman.

M-EED bao gom tiac nhan gi6i han hoat tinh (ALA). Thuét ngit “tdc nhan
giGi han hoat tinh” khi dugc sir dung & day d€ chi chat liéu ma n6 khir hoat tinh ciia

_chit xic tdc & nhiét do cao, titc 13, trong thiét bi phéan ing triing hop & cdc diéu kién
trung hop & nhiét do 16n hon khoang 100°C. Viéc dua vao ALA 1am cho hén hop
chat xic tic tu gidi han. Khi duoc sir dung & day, thuat ngit hén hop chat xic tic
“tur gi6i han” dé chi hén hop chat xtc tdic ma né thé hién hoat tinh giam & nhiét do
16n hon khoang 100°C. Néi cach khic, thuat ngit “tu gi6i han” dé chi su suy gidm
hoat tinh ctia chat chat xic tac khi nhiét do phan tng tang lén trén 100°C khi so véi
hoat tinh ctlia chit xic tdc dudi céc diéu kién tring hop quy chuén vé6i nhiét d6 phan
ting thudng 1a dué6i 80°C. Ngoai ra, theo tiéu chuén thuc t€, néu quy trinh trung hop,
dic biét 1a quy trinh tring hop pha khi, kiéu tdng soi, thuc hién & cdc diéu kién quy
trinh thong thudng c6 kha ning bi ngit va din dén su sup d6 clia ting s6i ma khong
gay cdc hau qua bat loi t6i su két tu ciia cdc hat polyme, thi hén hgp chat xidc tic
duoc xem 1a “tu gi6i han.”

Mot s6 do dugc quy chudn cua hoat tinh qua trinh tring hgp & nhiét do cao
dé sir dung & day, 1a c4c hoat tinh xic tdc duoc diéu chinh dé bu dip cho cic nong
d6 monome khdc nhau do nhiét do. Vi du, khi cic diéu kién tring hop pha 1ong
(huyén phi dic hodc dung dich) dugc st dung, thi hé s6 diéu chinh do do tan
propylen bi giam trong hdn hgp phan ting nay & nhiét do dugc xét dén. Tiic 13, hoat
tinh xtc tdc da "quy chudn" dé bu dip cho do tan bi gidm so v6i nhiét do thip hon,
dic biét 1a chudn 67°C. Hoat tinh di "quy chudn" & nhiét do T, hoac Ay, dugc xac
dinh 14 hoat tinh do dugc hoac (trong lugng polyme/trong luong chét xiic tic/gio) &
nhiét do T, nhan vé6i hé s6 diéu chinh néng do, [P(67))/[P(T)], trong d6 [P(67)] 1a
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néng do propylen & 67°C va [P(T)] 1a ndng do propylen & nhiét do T. Cong thitc dé
tinh hoat tinh di quy chuin duoc dua ra & dudi.

Hoat tinh da quy chuén (A) = [P(67)]  x Hoat tinh (T)
[P(D)]

Trong cong thitc nay, hoat tinh & nhiét do T duoc nhan véi ty s gitta ndng
do propylen & 67°C va néng do propylen & nhiét do T. Hoat tinh da chuén hoé thu
dugc (A), duoc di€u chinh d6i véi su giam nong do propylen cing véi su ting nhiét
do, c6 thé duoc sir dung cho viéc so sdnh céc hoat tinh xic tdc duéi su thay ddi céc
diéu kién nhiét do. Céc hé s diéu chinh dugc liét ké & duéi cho cic diéu kién duoc

sit dung trong qua trinh trung hop pha long..

67°C 85°C 100°C 115°C - 130°C 145°C
1,00 1,42 1,93 2,39 2,98 3,70

Heé s6 di€u chinh nay véi gia dinh rang hoat tinh qua trinh tring hgp gia ting
tuyén tinh theo nong do propylen trong cédc di€u kién dugc st dung. Hé s6 di€u
chinh nay 1a phu thuoc vao dung méi hoic chat pha loang dugc st dung. Vi du, cic
hé s6 diéu chinh da liét ké & trén 12 d6i v6i hén hgp hydrocacbon béo c6 tir 6 t6i 10
nguyén tir cabon thong thudng (Isopar™E, c6 b4n cha hing Exxon Chemical
Company). Dudi cdc diéu kién tring hop pha khi, d0 tan monome thudng khong
phai 12 mot yé&u t6 quyét dinh va hoat tinh néi chung khong dugc diéu-chinh theo su
thay déi nhiét do. Tic 14, hoat tinh va hoat tinh da quy chuén 13 nhu nhau.

Thuat ngit "hé s6 hoat tinh da quy chudn" duoc xac dinh 1a A/A¢;, trong d6
Ar 12 hoat tinh & nhiét 4o T va A4, 12 hoat tinh & 67°C. Gi4 tri ndy c6 thé duoc sit
dung nhu mot chi s6 bdo vé su thay déi hoat tinh phu thudc vao su thay déi nhiét
do. Vi du, hé s6 A,y/Ag; bing 0,30 thé hién ring hoat tinh xiic tdc & 100°C chi
bang 30 phan trim hoat tinh xidc tic & 67°C. Da phat hién ra ring & 100°C, hé s6
A00/Ag; bang 35% hodc thap hon thu dugc hé chat xdc tac 1a hé tu gidi han.

ALA c6 thé 1a este thom hodc din xudt clia n6, este béo hodc din xuit cla
no, diete, poly(alkylen glycol) este, va cac su két hgp ctia ching. Cac vi du khong

nhdm giGi han vé céc este thom thich hop bao gom C, j,alkyl hodc cdc xycloalkyl
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este clia c4c axit monocarboxylic thom. Cac din xuat da duoc thé thich hgp cua né
bao gbém céc hgp chat dugc thé ca trén ca (cdc) vong thom 14n nhém este bing mot
hodc nhiéu phén tir thay thé chita mot hodc nhi€u nguyén tir khic loai thugc nhém
14, 15 hoac 16, dac biét 1a oxy. Cac vi du vé cdc phan tir thay thé nay bao gém céac
nhém (poly)alkylete, xycloalkylete, arylete, aralkylete, alkylthioete, arylthioete,
dialkylamin, diarylamin, diaralkylamin, va trialkylsilan. Este cla axit carboxylic
thom c6 thé 1a C, ,shydrocarbyl este clia axit benzoic trong d6 nhém hydrocarbyl 1a
chua duoc th€ hoic duoc thé€ bang mot hodc nhi€u phan tir thay thé chda nguyén tir
khéc loai thuoc nhém 14, 15 hoac 16 va cac dan xuat C, ,, (poly)hjfdrocarbyl ete
cta ching, hoic céc C,, alkyl benzoat va ciac dan xuét C,, vong da alkyl héa caa
chiing, hodc metyl benzoat, etyl benzoat, propyl benzoat, metyl p-metoxybenzoat,
metyl p-etoxybenzoat, etyl p-metoxybenzoat, va etyl p-etoxybenzoat. Theo mot
phuong 4n, este clia axit carboxylic thom la etyl p-etoxybenzoat.

Theo mot phuong an, ALA 1a este béo. Este béo nay c6 thé 12 este clia axit
béo c6 tir 4 t6i 30 nguyén tir cacbon, c6 thé 12 mono- hoic poly- (hai hodc nhiéu)
este, ¢6 thé 1a mach thang hoic mach nhénh, c6 thé 1a no hoic khong no, va su két
hop bat ky ciia ching. Este cla axit béo c6 tir 4 t6i 30 nguyén tir cacbon ciing c6
thé dugc the bing mot hodc nhiéu phan tir thay thé chita nguyén tlt khac loai thudc
nhém 14, 15 hoac 16. Cac vi du khong nhiam gidi han vé€ este clia axit béo c6 tir 4
t6i 30 nguyén tir cacbon bao gom céc C, ,jalkyl este clia cic axit monocarboxylic
béo c6 tir 4 t6i 30 nguyén tir cacbon, cac C,,alkyl este ciia cac axit
monocarboxylic béo c6 tir 8 tGi 20 nguyén tit cacbon, cac C,_jalyl mono- va di este
clia cdc axit monocarboxylic béo c6 tir 4 t6i 20 nguyén tit cacbon va cic axit
dicarboxylic, cac C, alkyl este cia cac axit monocarboxylic cé tir 8 t6i 20 nguyén
tlir cacbon va céc axit dicarboxylic, va cdc dan xudt mono- hoac polycarboxylat ¢
tir 4 t6i 20 nguyén ti cacbon ctia cac C,_;(poly)glycol hoac C,_;(poly)glycol ete.
Theo mot phuong 4n tiép theo, este clia axit béo c6 tir 4 t6i 30 nguyén tir cacbon c6
thé 12 isopropyl myristat va/hodc di-n-butyl sebacat.

Theo mot ‘phucmg an, ALA la isopropyl myrisfat.

Theo mot phuong 4n, ALA 1a diete. Diete nay c6 thé 1a dialkyl diete dugc

dai dién bang cong thitc dudi day,
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Rl

c — CH,

|

):Y

R0 CH, OR*

trong d6 tir R! t6i R* doc 1ap voi nhau 1a nhém alkyl, aryl hodc aralkyl c6 téi 20
nguyén ti cacbon, tiy ¥ chiing c6 thé chita nguyén tir khéc loai thuoc nhém 14, 15,
16, hodc 17, vé6i diéu kién R' va R? c6 thé 1a nguyén tir hydro. C4c vi du khong
nhdm gidi han vé céc hop chat dialkyl ete thich hgp bao gébm dimetyl ete, dietyl ete,
dibutyl ete, metyl etyl ete, metyl butyl ete, metyl xyclohexyl ete, 2,2-dimetyl-1,3-
dimetoxypropan, 2,2-dietyl-1,3-dimetoxypropan, 2,2-di-n-butyl-1,3-
dimetoxypropan, 2,2-diisobutyl-1,3-dimetoxypropan, 2-etyl-2-n-butyl-1,3-
dimetoxypropan, 2-n-propyl-2-xyclopentyl-1,3-dimetoxypropan, 2,2-dimetyl-1,3-
dietoxypropan, 2-isopropyl-2-isobutyl-1,3-dimetoxypropan, 2,2-dixyclopentyl-1,3-
dimetoxypropan, 2-n-propyl-2-xyclohexyl-1,3-dietoxypropan, va 9,9-
bis(metoxymetyl)floren. Theo mot phuong an ti€p theo, hop chit dialkyl ete 1a 2,2-
diisobutyl-1,3-dimetoxypropan.

Theo mot phuong an, ALA 1a poly(alkylen glycol) este. Cic vi du khong
nhdm giGi han vé céc poly(alkylen glycol) este thich hop bao gém céc poly(alkylen
glycol) mono- hoac diaxetat, cic poly(alkylen glycol) mono- hoidc di-myristat, cic
poly(alkylen glycol) mono- hoéc di-laurat, cic poly(alkylen glycol) mono- hoac di-
oleat, céc glyxeryl tri(axetat), glyxeryl tri-este clia cac axit carboxylic béo c6 tir 2
t6i 40 nguyén tir cacbon, va su két hop bat ky clia ching. Theo mdt phuong an,
nhém poly(alkylen glycol) cia poly(alkylen glycol) este 1a poly(etylen glycol).

Theo mot phuong 4n, ty 1&€ mol giita nhom vad ALA c6 thé 1a ndm trong
khoang 1,4-85:1, hodc nam trong khoang 2,0-50:1, hodc nam trong khoang 4-30:1.
Doi v6i ALA chita nhiéu hon mot nhém carboxylat, thi toan bd cdc nhém
carboxylat déu dugc xem 1a céc hop phan c6 hiéu qua. Vi du, phan tir sebacat chita
hai nhém chic carboxylat dugc xem 12 ¢6 hai phan tir mang chic c6 hiéu qua.

Theo mot phuong 4n, hén hgp chat xic tac c6 ty 1& mol giita Al va M-EED
nim trong khoang 0,5-25:1, hodc nim trong khoang 1,0-20:1, hodc ndm trong
khoang 1,5-15:1, hoac nhoé hon khoang 6, hoac nho hon khoang 5, hoac nhé hon
4,5.
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Theo mot phuong 4n, ty 1€ mol Al:M-EED nam trong khoang 0,5-4,0:1.
Khong muén gén lién véi 1y thuyét cu thé bat ky, song diéu dugc tin chéic 1a ty 1¢
mol AI/M-EED nim trong khoang tir 0,5:1 t6i 4,0:1 tao ra mot lugng nhom di dé
trg gitip cho phéan ting tring hop & nhiét do tring hop quy chuén. Tuy nhién, & nhiét
do cao (do su tréch nhiét 6 hodc su chén quy trinh chiang han), nhiéu nhom hon
phéan tng véi cc thanh phéan chét xdc tic khac. Diéu nay dan t6i su thi€u hut nhom
din dén 1am cham phan dng tring hop. Su thi€u hut nhom gay ra su giam tuong
ting vé& chi s& chét cho dién tir phitc hgp v6i nhom. Cac cap dién tir tu do cia céc
chat cho khong duoc tao phic gay doc cho hé chét xic tac, chinh né gi6i han phan
ing. '

Khi duoc sit dung & day, thuat ngit “tdng SCA” dé chi lugng két hop (tinh
theo mol) ctia SCA1 va SCA2. Néi cich khic, téng SCA = SCAl(mol) + SCA2
(mol). Lugng ALA trong M-EED néng cao kha nang tu gi6i han clia chét xic tic &
nhiét do cao, trong khi lugng SCA1 tao ra do cing va lugng SCA?2 tao ra dong néng
chay trong polyme thu dugc. Ty 1¢ mol giita tdng SCA va ALA la nam trong
khoang 0,43-2,33:1, 0,54-1,85:1, hoac 0,67-1,5:1. Ty 1¢ mol giita SCA1 va tdng
SCA 1a ndm trong khoang 0,2-0,5:1, 0,25-0,45:1, hoac 0,30-0,40:1. Nguoi nop don
da phat hién ra diéu bat ngd va ddng ngac nhién 1a ty 1&¢ mol dugc khong ché: (1)
giita SCA1 va SCA2, va/hoic (2) giita tdng SCA va ALA, va/hoic (3) giita SCA1 va
tdng SCA tao ra polyme thu dugc c6 céc dic tinh dong nhat vé luu lugng néng chay
‘cao va do cting cao két hop véi dic tinh hoat dong clia chét xic tac tu gi6i han.

Theo mot phuong 4n, ty 1& mol gita téng SCA va ALA 1a nam trong khoang
0,43-2,33:1 va ty 1é mol giita SCA1 va téng SCA 12 nadm trong khoang 0,2-0,5:1.

Theo mot phuong 4n, hén hop chit xidc tdc c6 ty 1& mol giita Al va téng SCA
12 ndm trong khoang 1,4-85:1, hoac 2,0-50:1, hoac 4,0-30:1.

Theo mot phuong 4n, hén hop chét xic tic c6 ty 1& mol giita tong SCA va
ALA nhé hon 1,0. Bat ngd va ding ngac nhién 13, da thdy ring viéc duy tri ty 1&
mol giita tdng SCA va ALA nhé hon 1,0 cai thién mot cdch dang ké kha nang van
hanh thiét bi phan tng.

Theo mot phuong dn, M-EED bao gom dixyclopentyldimetoxysilan (SCA1),
hén hgp chat tang cuong dong nong chay (SCA2), va isopropyl myristat (ALA).
Theo mot phuong 4n tiép theo, SCA2 dugc chon tir metylxyclohexyldietoxysilan,
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diisobutyldietoxysilan, di-n-butyl-dimetoxysilan, n-propyltrietoxysilan,
benzyltrietoxysilan, but-3-enyltrietoxysilan, 1-(trietoxysilyl)-2-penten,
(trietoxysilyl)xyclohexan, tetraetoxysilan, 1-etoxy-2-(6-(2-
etoxyphenoxy)hexyloxy)benzen, 1-etoxy-2-n-pentoxybenzen, va su két hop bt ky
ctia ching.

Cic ty 1& mol giita céc thanh phan khic nhau clia hon hop chat xic tac theo

sang ché dugc dua ra & dudi trong Bang 1.

Bang 1

Ty 1& mol Nam trong khodng
gita Alva Ti 10-200:1

gita Al va M-EED 0,5-25:1

gitta M-EED va Ti 1-100 :1

gitta Al va téng SCA 1,4-85:1

gita Al va ALA 1,4-85:1

gitta téng SCA va ALA 0,43-2,33:1

gitra SCA1 va SCA2 0,1-1,0:1

gitta SCA1 va téng SCA 0,2-0,5:1

Hén hop chat xic tac nay c6 thé gém hai hodc nhiéu phuong 4n da boc 10 &
day.

Theo mot phuong 4n, quy trinh trung hop duoc dé xuit. Quy trinh tring hop
nay bao gom budc cho propylen va tity ¥ 1a it nhdt mot olefin khéc ti€p xidc véi hon
hop chat xiic téc trong thiét bi phan dng tring hop dudi céc di€u kién tring hop.
Hoén hop chit xic tac c6 thé 1a hén hop chét xic tdc bat ky da boc 10 & day va chita
chat xic tdc siéu chon loc, chit déng xic tdc va hén hgp chat cho dién tir bén ngoai
(M-EED) bao gém tic nhan khong ché€ tinh chon loc thit nhit (SCA1), tic nhan
khong ché tinh chon loc thit hai (SCA2), va tic nhan gi6i han hoat tinh (ALA). Quy

trinh nay ciling bao gébm budc tao ra polyme trén co s& propylen c6 luu lugng néng
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chay (MFR) it nhat 14 50g/10phiit khi do dugc theo phuong phap thir nghiém theo
tiéu chudn ASTM D 1238-01 & 230°C véi khéi luong 2,16kg.

Theo mot phuong 4n, quy trinh nay bao gém budc tao ra polyme trén co s&
propylen ¢c6 MFR 16n hon 60g/10phit, hoac 16n hon 70g/10phit, hodc 16n hon
80g/10phit, hodc 16n hon 100g/10phiit, hodc nim trong khoang 16n hon 50g/10phiit
t6i khoang 1000g/10phdt.

Quy trinh bao gom budc cho propylen va tuy ¥ 1a it nhit mot olefin khac ti€p
xtic v6i hén hop chat xic tic trong thiét bi phén ting tring hgp. Mot hoic nhiéu
monome olefin c6 thé dugc dua vao thiét bi phan ing triing hop ciing véi propylen
dé phan ng véi chat xiic tdc va dé tao ra polyme, copolyme, (hoic tAng s6i clia cic
hat polyme). Cac vi du khong nham gi6i han vé cdc monome olefin thich hgp bao
gom etylen, cic C, ,,a-olefin, nhu 1-buten, 1-penten, 1-hexen, 4-metyl-1-penten, 1-
hepten, 1-octen, 1-dexen, 1-dodexen va tuong tu; cic C,,qdiolefin, nhu 1,3-
butadien, 1,3-pentadien, norbornadien, 5-etyliden-2-norbornen (ENB) va
dixyclopentadien; cic hop chat Cg_,vinyl thom bao gom styren, o-, m-, va p-
metylstyren, divinylbenzen, vinylbiphenyl, vinylnaptalen; va cac hop chét Cg_4ovinyl
thom da dugc thé€ biang halogen nhu clostyren va flostyren.

Theo mot phuong 4n, quy trinh bao gébm budc cho propylen tiép xiic v6i hoén
hop chit xic tic d€ tao ra homopolyme propylen.

Khi dugc str dung & day, thuat ngit “cac di€u kién trung hop” gém céc thong
s6 nhiét do va 4p suat bén trong thiét bi phan tng tring hop thich hop dé thic ddy
qué trinh tring hop gilta hén hgp chat xic tic va olefin dé tao ra polyme dugc
mong mudén. Quy trinh tring hop nay c6 thé 1a quy trinh tring hop pha khi, huyén
phu dic, hodc kh6i, van hanh trong mot, hodc nhi€u thiét bi phan tng trung hop.
Do d6, thiét bi phan tng tring hop c6 thé 1a thiét bi phan ¢ng traing hop pha khi,
thiét bi phan tng trung hop pha 16ng, hoac su két hop cla ching.

Can hiéu ring viéc tao ra hydro trong thiét bi phan @ng tring hop 1a mot bo
phan clia cc di€u kién tring hop. Trong qua trinh tring hop, hydro 1a mot tic nhan
chuyén mach va c6 anh hudng t6i trong luong phan tir (va luu lugng néng chay
tuong tng) cua polyme thu dugc.

Theo mot phuong 4n, qua trinh tring hgp xay ra bang cich tring hgp pha

long.
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Theo mot phuong 4n, qua trinh tring hop xay ra bang cédch trung hgp pha
khi. Khi dugc sit dung & day, thuat ngit “trung hop pha khi” dé chi su di qua clia
mot moi truong tdng soi di tir dudi 1én, moi trudng tang s6i nay chia mot hoac
nhi€u monome, v4i su c6 mat cia mot chat xic tic nho viéc tang soi cla cac hat
polyme dugc duy tri & trang thdi tAng s6i boi moi trudong tang soi nay. Thuat ngi
“su tao tang soi,” “dugc tao tAng s6i” hoac “tang so6i” 1a mot quy trinh tiép xtc khi-
ran trong d6 ting clia c4c hat polyme min dugc ddy I1én va dugc khudy boi dong khi
nang. Su tao ting soi xay ra trong trong ting cua cac hat khi dong di 1én cua chit
Iuu di qua cdc k& hd cta tAng cta céc hat tao ra su chénh dp va gia tang chéng ma
sat thing trong luong hat. Do vay, thuat ngit “tdng s6i” 1a dé chi da s6 cdc hat
polyme dugc treo lo limg & trang théi ting soi boi dong moi trudng tang so6i. Thuat
ngit “moi trudng tdng s6i” dé chi mot hodc nhiéu khi olefin, tiy y 1a khi mang. (nhu |
H, hoiac N,) va tuy ¥ 1a chét 16ng (nhu hydrocacbon) di 1én qua thiét bi phan tGng
pha khi.

Mot thiét bi phan tng tring hop pha khi (hoac thiét bi phan dng pha khi)
tiéu biéu bao gédm mot binh phan tng (tdc 13, thiét bi phan tng), tdng s6i, dia phan
phdi, dudng 6ng vao va ra, may nén, bo 1am nguoi khi chu trinh hodc bo trao déi
nhiét, va hé thong thdo san phdm. Binh phan tng bao gém viing phan ¢ng va viing
giam t6c, mdi ving ndy ndm trén dia phan phdi. TAng s6i ndm trong ving phéan
ting. Theo mot phuong 4n, moi trudong tAng so6i bao gom khi propylen va it nhit mot
khi khac nhu olefin va/hoac khi mang nhu hydro hoic nito.

Theo mot phuong 4n, viéc ti€p xiic xdy ra bang cich cap hén hop chat xiic
tac vao trong thiét bi phan tng tring hgp va dua olefin vao trong thi€t bi phan tng
trung hgp. Theo mot phuong an, quy trinh nay bao gbm budc cho olefin ti€p xiic
véi chit dong xic tiac. Chat déng xic tic c6 thé dugc tron véi chat xidc tdc siéu
chon loc (tron truée) trude khi dua chat xic tdc siéu chon loc vao trong thiét bi
phan tng tring hop. Theo mot phwong 4n khdc, chat dong xiic tic dugc bd sung
vao thiét bi phan ing tring hgp mot cach doc 1ap véi chit xic tac siéu chon loc.
Viéc dua chat dong xtic tdc mot cach doc 1ap vao trong thiét bi phan Gng trung hop
c6 thé xay ra déng thoi, hodc vé co ban 1a dong thoi, vé6i viéc cap chat xidc tdc siéu

chon loc.
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Theo mot phuong 4n, quy trinh nay bao gom budc tron hoac néu khong thi
tron hop M-EED véi chat xiic tic siéu chon loc. M-EED c6 thé dugc phitc hop véi
chat dong xic tac va/hoac duge tron véi chit xidc tic siéu chon loc (tron trudc)
trudc khi cho tiép xic gitta hdn hop chat xdc tic va propylen. Theo mot phuong 4n
khac, M-EED (hoac cic thanh phén riéng cha né) cé thé dugc bé sung mot cich
doc 1ap vao thiét bi phan tng triing hop.

Theo mot phuong 4n, quy trinh nady bao gém viéc duy tri ty 1& mol
SCA1:SCA2 ném trong khoang 0,1-1,0:1.

Theo mot phuong an, Quy trinh nay 1a quy trinh tring hop pha khi va bao
gbm viéc duy tri ty 1& mol gitta hydro va propylen (“H,/C;”) nho hon 0,30 (tic 1a,
0,30:1), hoiac nhé hon 0,20, hoac nh6 hon 0,18, hoac nho hon 0,16, hoac nho hon
0,08 trong thiét bi phan tng pha khi. Mac du luu luong néng chay cao c6 thé dat
duge bing céch st dung mitc do hydro cao, song diéu da thdy 1a cic polyme trén co
s& propylen dugc san xuét theo cach thic 1a ty 1& mol H,/C; 16n hon 0,30 lam ting
toc mot cich ding ké phéan ng khong dugc mong mudn 12 sy hydro héa propylen
v6i su ¢6 mat cia thép cacbon da oxy héa cua thiét bi phan tng va lam giam hoat
tinh ctia chat xdc tac. Trai lai, polyme trén co s& propylen thu dugc dugc tao ra theo
quy trinh theo sdng ché tranh dugc céc lugng du ciia phin can c6 tinh xic tic do ty
1é¢ mol H,/C; nho6 hon 0,3. Theo mot phwong an ti€p theo, quy trinh nay 1a quy trinh
trung hop pha khi nhu da mo ta trong Pon dang xét nghiém No. 12/390,897
(Attorney Docket No. DOW-34661-D), ndp ngay 23/2/2009.

Theo mot phuong dn, quy trinh tring hgp pha khi bao gébm viéc duy tri dp
suét hydro riéng phan duGi khoang 80psi (551580Pa), hoac dudi khoang 71psi
(489527Pa), hoac dudi khoang 63psi (434369Pa).

Theo mot phuong dn, quy trinh nay bao gébm viéc tu gi6i han quy trinh tring
hop khi nhiét do trong thiét bi phan ting 16n hon khoang 100°C.

Theo mot phuong 4n, quy trinh nay bao gébm budc tao ra polyme trén co s&
propylen trong mot thiét bi phan tng don trung hop.

Theo mot phuong 4n, quy trinh nay bao gom budc tao ra polyme trén co s&
propylen chita it nhat khoang 5ppm ALA va MFR 16n hon khoang 50g/10phit.
ALA c6 mit véi luong it nhét 1a khoang Sppm, hoac it nhét khoang 10ppm, hoac it
nhat khoang 20ppm, hoic it nhit khodng 30ppm, hodc ndm trong khoang it nhat
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khoang 5ppm t6i khoang 150ppm. Theo mot phuong 4n ti€p theo, ALA 1a isopropyl
myristat (IPM). 7

Theo mot phuong 4n, quy trinh nay bao gom budce tao ra polyme trén co s&
propylen chita nho hon khoang 200ppm silicon. Theo mdt phuong an ti€p theo, quy
trinh nay bao gébm budc tao ra pblyme trén co sd propylen chita
dixylcopentyldimetoxysilan véi luong nhé hon 200ppm, hoic nim trong khoang tir
1ppm t6i khoang 200ppm, hodc nam trong khoang tit 2ppm t6i khoang 100ppm.

Nguoi nop don da phat hién ra di€u bat ngd va ddng ngac nhién 1a su c6 mat
ctia hén hop chat cho dién tir bén ngoai cho phép hén hop chat xidc tdc ¢6 tinh tuy
gi6i han va tao ra cac polyme trén co s& propylen cé do ctiing cao va luu lugng néng
chdy cao trong mot thiét bi phan iing don tring hop dudi cic di€u kién tring hop
tieu chuidn. Khong muén gén lién véi 1y thuyét cu thé bat ky, song diéu dugc tin 1a
ALA cai thién kha nang van hanh trong thiét bi phan dng tring hop bdi viéc ngan
nglra phan tng xay ra rat nhanh, tao tdm polyme, va/hoac su két tu polyme gay ra
bdi nhiét du. Viéc cung cap SCA1 va SCA2 cho phép tao ra polyme trén co s&
propylen c6 do cing cao (tic 1a, Ty 16n hon khoang 170°C)/1qu lugng néng chay
cao (tdc 1a, 16n hon 50, hodc 60, hodc 70, hodc 100g/10phit) véi viéc stir dung cac
mifc hydro tiéu chuén.

Cu thé, c6 1gi néu quy trinh theo séng ché tao ra polyme trén co s& propylen
c6 do cing cao va luu lugng néng chay cao ma khong lam giam nhét, 1a mot k§
thuat thong thudng dé 1am ting MFR vuogt qua cdc gidi han st dung hydro clia
polyme trén co s& propylen c6 do cling cao loai trong thiét bi-phan ng nhu duoc
mo ta & trén. Thuat ngit “giam nhét” (hodc “gay mach”), khi duogc st dung & day,
dé chi su thodi bién nhiét va/hoic hod hoc ciia polyme thanh cdc doan mach
polyme nho hon. Su gidm nhét thong thudng bao gém viéc dé cho mot polyme (nhu
polypropylen) & trang thi néng chay véi su c6 mit clia mot chat khoi mao géc tu
do (nhu peroxit) thoai bién polypropylen thanh cic doan mach polypropylen nho
hon.

Su gidm nhét niy c6 nhiéu tic dung phu nhu su tao thanh cia cdc san phim
phan hiy (thudng 1a gay ra cdc van dé vé mui vi va khong tuong thich véi thuc
phim), ting gia thanh, va su gidm vé do cing clia polyme. Su gidm nhét khong chi

lam tang dong néng chay ma con 1am giam trong luong phan tir trung binh khdi cia
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polyme. Su gidm nhét 1am thay déi c4u triic vat 1y va héa hoc cia polyme ban dau.
Vi du, polyhomopolyme propylen bi gidm nhét s& bi suy gidm v€ céc dac tinh vat
1y va/hoac co hoc (tic 13, moé dun kéo thap, mo dun udn thip) khi duge so sanh véi
homopolyme propylen chua bi gay mach c6 cung MFR.

Theo mot phuong 4n, quy trinh theo sing ché tao ra polyme trén co s&
propylen chua bi gdy mach. Mot polyme ma né “chua bi gady mach” 1a chua ting
xay ra qua trinh giam nhét. N6i cach khac, mot polyme chua bi gay mach 1a mot
polyme da thodi bién khong phai béi nhiét va/hoac khong phai bsi hda hoc. Mot
polyme chua bi gidy mach khong biéu hién su gidm siit vé cdc dic tinh vat ly
va/hoac co hoc lién quan t6i trong lugng phén tir (nhu mo6 dun udn va/hoic cic dac
tinh kéo cang), nhu d6i véi polyme da gidm nhét véi cing MFR. Ngoai ra, mot
polyme chua bi gdy mach khong bi trdi qua qud trinh phan hlty sén phdm (né
thuong gay ra cic vdn dé vé mui vi va tinh khong twong thich thuc phdm) nhu &
mot polyme da giam nhét. '

Theo moét phuong dn, quy trinh nay bao gébm budc tao ra polyme trén co s&
propylen c6 mot hodc nhiéu cac dic tinh sau day: (i) homopolyme propylen chua bi
gdy mach; (ii) MFR 16n hon 50g/10phiit, hodc 16n hon 60g/10phiit, hodc 16n hon
70g/10phiit, hodc 16n hon 100g/10phiit; (iii) ham luong c6 thé hoa tan trong xylen
nho hon 4% khéi lugng, hodc nhd hon 3% khéi luong, hodc ndm trong khodng tir
0,1 % khdi lugng t6i nhé hon 2,0% khéi lugng; (iv) Tyr 16n hon khodng 165°C,
hoic 16n hon 170°C; (v) ham lugng ALA nam trong khoéang it nhat khoang 5ppm
t6i khoang 150ppm; (vi) ham lugng oligome sau thiét bi phan Gng (cac “oligome”
1a cdc hogp chat c6 tir 12 t6i 21 nguyén tir cacbon) nhé hon 3000ppm, hoédc nhoé hon
2500ppm, hodc nidm trong khodng tir 500ppm téi 3000ppm; va/hodc (vii) ham
lugng oligome sau thiét bi phan tng thap hon khoang 10%, hoac khoang 20%, hoac
khoang 40% so v6i ham luong oligome tuong ting ciia polyme trén co s propylen
dugc tao ra bdi hén hop chat xiic tic chita duy nhat hén hop chat ting cudong do
cing SCA (va tiy ¥ 1a ALA) du6i ciac di€u kién tring hop tuong tu. Thuét ngit
“ham luogng oligome sau thiét bi phan ng”, khi duoc sit dung & day, dé chi ham
Iugng oligome polyme trén co sG propylen thu dugc ngay sau khi ra khoi thiét bi
phéan tGng tring hop. N6i ciach khic, “ham lugng oligome sau thiét bi phan tng” 1a
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ham luong oligome truGe khi di vao qua trinh rira sau tring hop, qua trinh gia nhiét,
va/hoac qua trinh tinh ché.

Quy trinh triing hop theo siang ché c6 thé bao ham hai hodc nhiéu phuong 4n
da boc 10 & day.

Theo mot phuong 4n, polyme trén co s& propylen dugc dé xuat. Polyme trén
co s& propylen chia it nhét 13 Sppm tac nhan giGi han hoat tinh. Polyme trén co s&
propylen c6 Ivu Iuong néng chiy 16n hon khoang 50g/10phiit. ALA c6 thé c6 mat
v6i lugng it nhat 13 Sppm, hoac it nhat 1a 10ppm, hoac it nhit 1a 20ppm, hoéc it nhat
khoéng 30ppm, hodc nim khoang it nhat khoang 5ppm t6i khoang 150ppm. Theo
mot phuong an ti€p theo, ALA 1a isopropyl myristat (IPM).

Theo mot phuong dn, polyme trén co s& propylen c6 MFR 16n hon
60g/10phiit, hoac 16n hon 70g/10phuit, hoac 16n hon 80g/10phiit, hodc 16n hon
100g/10phiit, hodc 16n hon 50g/10phiit to khoang 1000g/10phuit.

Theo mot phuong an, polyme trén co s propylen nay chua bi gay mach.

Theo mot phuong an, polyme trén co s& propylen 1a homopolyme propylen.

Theo mot phuong 4n, polyme trén co s& propylen chita silic véi luong duéi
khoang 200ppm, hodc nim trong khoang tir 1ppm t6i 200ppm, hodc nidm trong
khoang tir 2ppm t6i 100ppm. Theo mot phwong 4n tiép theo, polyme trén co s&
propylen chifa dixylcopentyldimetoxysilan v6i lugng nam trdng khoang tir 1ppm t6i
200ppm.

Theo mot phuong an, polyme trén co s& propylen c6 mot dac tinh duge chon
tr: (i) ham lugng c6 thé hoa tan trong xylen nho hon khoang 4% khéi lugng, hodc
nho hon khoang 3% % khoi luong, hodc nam trong khoang tir 0,1 % khoi luong t6i
nh6é hon khoang 2,0% khoéi lugng; (ii) Ty 16n hon khoang 165°C, hoac 16n hon
khoang 170°C; (iii) ham luong oligome sau thiét bi phan dWng nho hon khoang
3000ppm, hodc nho hon khoang 2500ppm, hodc nam trong khoang tir 500ppm tGi
3000ppm; va (iv) su két hop bat ky trong s6 cac dac tinh (i)-(iii).

Theo mot phuong 4n, polyme trén co s& propylen theo sang ché€ it doc hoac
khong doc, cdc san phdm it hodc khong phan hiy, va/hodc it hodc khong tao ra miti
khé chiu.

Polyme trén co s& propylen theo sdng ché c6 thé bao ham hai hodc nhiéu

phuong an da boc 10 & day.
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Céc dinh nghia

Toan bo c4c vién din t6i Bang tuidn hoan cla cdc nguyén t6 1a déu dé chi
Béang tuin tuan hoan clia cac nguyén t6 da dugc cong bo va dang ky bsi CRC Press,
Inc., 2003. Ngoai ra, c4c vién din bat ky t6i Nhém hodc cdc Nhém dé chi Nhém
hoac cdc Nhém dugc néu trong Bang tuan hoan clia cic nguyén t6 st dung hé
thong TUPAC dé danh s6 cho cdc nhém. Trir khi duoc dua ra c4ch cu thé trong nay,
cac phdn va cdc phin traim déu duoc dua ra trén co s& khéi luong. Nhim cho céc
muc dich thuc hanh patent & My, cdc ndi dung clia patent, don yéu cau cap patent,
hodc cong b bat ky duge vién dan 12 duoc két hop vao day bang cach vién din t6i
toan bod noi dung ciia ching (hoic bién thé tuwong duong theo luat My ciia ching
ciing dugc két hop vao day bang cach vién din), dac biét 1a d6i v6i phdn mo ta vé
k¥ thuat téng hop, cdc dinh nghia (t6i mic d6 ma khong trdi ngugc véi dinh nghia
bat ky duoc dua ra & day) va céc khdi niém chung trong linh vuc k¥ thuat nay.

Thuat ngit “bao goém,” va cdc din xuit cla nd, khéng dugc du dinh dé loai
trir su c6 mit cia thanh phan, budc hoic phuong phdp bé sung bat ky, giéng hodc
khong giong nhu dugc mo ta day. Dé trdnh nghi ngd, toan bd cdc hén hop chat
dugc yéu ciu bio ho thong qua viéc sit dung thuat ngit “bao gom” c6 thé chita chat
phu gia bd sung, chit bd trg, hoic hop chat bat ky c6 thé 1a hodc khong phai 1a
polyme, trir khi duoc chi ra mot cich cu thé. Tri lai, thuat ngit, “co ban 1a ¢ chita”
loai trir ra khoi pham vi cia phan dinh nghia ti€p sau thanh phan, buéc hoédc phuong
phdp bd sung bat ky, khong ké cdc thanh phin khong déng vai tro chi yéu t6i kha
ning van hanh. Thu4t ngit “gdm” loai trit thanh phin, budc hoic phuong phép b
sung bat ky khong duoc luu ¥ hoic liet ké mot cich cu thé. Thuat ngit “hoac”, trix
khi c6 chi din khdc dugc chi ra mot céch cu thé, ding dé chi cho cac thanh phan
riéng biét dugc liét ké ciing nhu su két hop bat ky clia ching.

Khoéng tri s6 bat ky duoc néu trong ban mo ta nay, bao gom tat ca cac tri s6
tlr tri s6 thdp dén tri s6 cao, theo sO gia cia mot don vi, véi diéu kién c6 su phan
cach it nhat hai don vi giita tri s6 thap bat ky va tri s6 cao bat ky. Vi du, néu néi
ring dic tinh hén hop, vat 1y hodc dic tinh khac, vi du nhu phan tir Iuong, chi s6
néng chdy, v.v., ndm trong khoang tir 100 dén 1,000, c6 nghia 12 tat ca céc tri s6
riéng biét, nhu 100, 101, 102, v.v. va khoang con, nhu tir 100 dén 144, 155 dén 170,
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197 dén 200, v.v., dugc liét ké trong ban mo ta sang ché. D6i v6i khoang chita tri s6
nho hon mot hoac chita s6 thap phan 16n hon moét (vi du, 1,1, 1,5, v.v.), mot don vi
duge xem xét 1a 0,0001, 0,001, 0,01 hoac 0,1, 1a thich hop. Déi v6i khoang chia s6
nguyén nho hon mudi (vi duy, tir 1 dén 5), mot don vi thuong duoc coi 1a 0,1. Day
chi 1a vi du vé céc gia tri cu thé nhdm dén va tit ca cdc tri s6 c6 thé cla céc tri s6
nim trong khoang giita tri s6 thap nhat va tri s6 cao nhat dugc liét ké, duge bao
ham trong sang ché. Khoang tri s6 dd duoc néu, nhu da ban luan trong ban mo ta
nay, lién quan dén chi s6 néng chay, luu luong néng chay, va cac dac tinh khac.

Cic thuat ngit “hén hop tron” hodc “hén hop tron polyme” khi duge st dung
& day, dé chi mot hdn hop tron clia hai hodc nhiéu polyme. M6t hdn hop tron nhu
vay c6 thé hoac khong thé tron 14n dugc (khong tich pha & mitc phan tir). Hén hop
tron nhu vay c6 thé hoic khong thé tach pha. Mot hén hop tron nhu vay c6 thé hodc
khong chita mot hoic nhiéu cdu hinh viing, khi dugc xac dinh tir cic phuong phap
quang phé dién tir tmyén, phan tdn dnh sing, tdn xa tia X, va cic phuong phip khac
da biét trong linh vuc k¥ thuét nay.

Thuét ngit "hén hop chat” khi duge sir dung & day, bao gébm hén hgp clia cac
chat chita hén hop chat nay, ciing nhu c4c san phdm phan ¢ng va cic san phim
phan huy dugc tao thanh tir cic chét cha hén hop chat. _

Thuat ngit "polyme"chi ;’hqp chit dai phan tir dugc diéu ché bing cich tring
hgp cdc monome cuing loai hodc khic loai. Thuat ngit "polyme" bao gém cic
homopolyme, céc copolyme, cic terpolyme, interpolyme (lién polyme), v.v.. Thuat
ngit "interpolyme" dé chi polyme dugc diéu ché bing céch tring hop it nhat 13 hai
loai monome hoac comonome. N6 bao gém, nhung khong chi giéi han &, cic
copolyme (n6 thudng dung dé chi cic polyme dugc diéu ché tir hai loai khéc nhau
ctia cic monome hodc cdc comonome, cdc terpolyme (n6 thudng dung dé chi cic
polyme dugc diéu ché tir ba loai khac nhau clia cic monome hoidc cdc comonome),
tetrapolyme (né thuong ding dé chi céc pblyme duoc diéu ché tir bon loai khéac
nhau clia cic monome hoac cdc comonome), va tuong tu.

Thuat ngit "interpolyme,”, khi dugc sit dung & day, dung dé chi c4c polyme
dugc di€u ché€ bdi qua trinh tring hop it nhat 13 hai loai monome khac nhau. Thuat

ngit chung interpolyme do vay bao gdm céc copolyme, thudng dugc sit dung dé néi
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t6i cac polyme duogc diéu ché tir hai monome khdc nhau, va céc polyme dugc di€u
ché tir nhi€u hon hai loai monome khac nhau.

Thuat ngit “polyme trén co s olefin” dé chi polyme chia, & dang da triing
hop, chi€ém phan tram khéi luong chi yéu 1a mot olefin, vi du, etylen hoac
propylen, tinh theo téng khéi lugng polyme. Cic vi du khong nhim gi6i han vé cic
polyme trén co s& olefin bao gébm céc polyme trén co s& etylen va cac polyme trén
co sG propylen.

Thuét ngit, “polyme trén co s& etylen,” khi dugc sit dung & day, ding dé chi
polyme bao gém phan tram khéi luong chi€m chi yéu 1a monome etylen da triing
hop (tinh theo téng khéi luong clia cic monome c6 thé tring hop dugce), va ty § 1a
c6 thé chia it nhit mot comonome c6 thé tring hop duoc.

Thuat ngit, “polyme trén co s& propylen,” khi dugc sir dung & day, dung dé
chi polyme bao gém phan tram khéi luong chi€ém chii y&u 1a monome propylen di
tring hop (tinh theo t3ng khéi luong ciia cdc monome c6 thé tring hop duoc), va -
tlty ¥ 12 c6 thé chita it nhit mot comonome c6 thé tring hop duoc.

Thuat ngit "alkyl," khi duoc sir dung & day, dung dé chi goc hydrocacbon
khong vong mach nhdnh hoic mach thing, no hoic khong no. Cic vi du khong
nham gidi han vé cic goc alkyl thich hgp bao gébm, vi du, metyl, etyl, n-propyl, i-
propyl, 2-propenyl (hodc alyl), vinyl, n-butyl, t-butyl, i-butyl (hoac 2-metylpropyl),
v.v.. Céac alkyl nay c6 tir 1 t6i 20 nguyén it cacbon.

Thuat ngit "alkyl dugc thé" khi dugc sit dung & day, dung dé chi alkyl nhu
vira mo ta trong d6 mot hodc nhi€u nguyén tir hydro lién két v6i cacbon bat ky cta
alkyl duoc thay th€ bing mot nhém khdc nhu halogen, aryl, aryl dugc thé,
xycloalkyl, xycloalkyl dugc thé, heteroxycloalkyl, heteroxycloalkyl dugc thé,
halogen, haloalkyl, hydroxy, amino, phosphido, alkoxy, amino, thio, nitro, va cic
su k&t hop cua ching. Cic alkyl dugc thé thich hop bao gom, vi du, benzyl,
triflometyl va tuong tu.

Thuat ngit "aryl," khi duoc st dung & day, dung dé chi phn tir thay thé thom
ma né6 c6 thé 12 vong thom don vong hoic vong thom da vong di dugc ngung tu véi
nhau, dugc lién két cong hoéa tri, hoac duoc lién két v6i mot nhém thong thuong

nhu nhém metylen hoéc etylen. (C4c) vong thom c6 thé bao gébm phenyl, naphtyl,
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antraxenyl, va biphenyl, khong ké nhiing nhém khdc. Cac aryl nay cé tir 1 tGi 20

nguyén tl cacbon.

Céc phuong phap thir nghiém

Mb dun udn dugc x4c dinh theo tiéu chudn ASTM D790-00.

Luu luong néng chdy (MFR) dugc do theo phuong phép thit nghiém ASTM
D 1238-01 &230° véi 2,16kg khdi lugng ctia cic polyme trén co s& propylen.

Su hoa tan trong xylen (XS: Xylene Solubles) do dugc bang cich dp dung
phuong phap 'H NMR nhu dugc mo ta trong Patent My s6 5,539,3009.

Piém néng chay cudi (Ty) 12 nhiét do 1am néng chay gin nhu hoan toan
tinh thé trong mAu thir nghiém va dugc xem 13 mot s6 do vé tinh ding ciu va kha
nang két tinh polyme ndi tai. Thitr nghiém duoc ti€n hanh bing cich st dung dung
cu do nhiét luong quét vi sai TA Q100. MAu thir nghiém dugc gia nhiét tir 0°C 1én
240°C véi t6c do 80°C/phiit, dugc 1am lanh & cung toc do xudng O°C,Asau do6 duoc
gia nhiét trd lai véi cing téc do 1én téi 150°C, git & 150°C trong 5 phiit va gia nhiét
ﬁ‘I 150°C 1én 180°C véi téc do 1,25°C/phiit. Ty xdc dinh duge tir chu trinh cudi
ndy bdi viéc tinh todn trén tap hop dudng nén & thoi diém két thiic dudng cong gia
nhiét.

Phuong phap thir nghiém:l

(1) Hiéu chuin dung cu béng indi c6 do tinh khiét cao 1am chat chuén.

(2) Suc ddu dung/ngan chita cha thiét bi bing nito véi luu lugng khong déi

50mL/phat.

(3) Chuén bi miu: )
Dic ép 1,5g mau bot bang céch sit dung thiét bi dic khuoén 30-G302H-
18-CX Wabash Compression Molder (30 tdn): (a) gia nhiét hén hop &
230°C trong 2 phiit khi tiép xtdc; (b) ép miu & nhiét do nay véi ap luc 20
tan trong 1 phit; 1am ngudi mau xudng 45°F (7,2°C) va giit trong 2 phiit
duéi dp luc 20 tdn; (d) cit ban méiu thanh 4 phin gin nhu nhau, xép
chéng chiing 1én nhau, va lap lai cic budc (a) — ¢ dé 1am dong nhat mau

thit nghiém.

-28-



26972

(4) Can m4u miu (t6t hon 12 nim trong khoang tir 5 t6i 8mg) tir ban miu va day kin
né trong hop dung miu bing nhom tiéu chudn. D hop day kin chita miu nay vao
khoang dung miu clia ddu dung/ngan chita ctia thiét bi va dat hop réng day kin vao
trong khoang ddi ching. Néu st dung bo 14y mau tu dong, can vai manh méu khac
nhau va cai dat thiét bi do theo trinh tu.
(5) Thiét 1ap cac thong s6 do:

(i) Luu dit liéu: tat

(i) Ram nhiét 80,00°C/phuit 1én 240,00°C

(iii) C4p nhiét dang nhiét trong 1,00 phiit

(iv) Ram nhiét 80,00°C/phiit t6i 0,00°C

(v) Cép nhiét dang nhiét trong 1,00 phiit

(vi) Ram nhiét 80,00°C/phiit 1én 150,00°C

(vii) C4p nhiét dang nhiét trong 5,00 phiit

(viii) Luu dir liéu: bat

(ix) Ram nhiét 1,25°C/phut lén 180,00°C

(x) Két thic qua trinh do
(6) Tinh toan: Ty dugc xac dinh bdi su giao nhau gitta hai duong. V€ mot dudng tir
dudng co s& c6 nhiét do cao. V& dudng con lai tir diém udn clia dudng cong sat voi
dau duong cong & phia nhiét do cao. |

Phuong phép kiém tra ham lwong oligome: Ham luong oligome do duogc
bang céch chiét mau polyme qua dém trong dung dich clorofom chita n-hexadexan
lam chét chudn noi. Mot phin phan u6c cta phin chiét duoc lic cing véi metanol
va sau d6 dugc loc dé loai bd polypropylen cé trong lugng phan tir cao da két tha va
cic hat ran bat ky. Dich long da loc nay dugc tiém vao trong cot sic ky mao quan
silic oxit da ngung tu bing cich 4p dung qud trinh tiém trén cot lanh. Cac ham
lugng twong d6i ciia cac thanh phan dugc chiét duge tinh todn dua trén co s& khoi
luong cia polyme dugc chiét.
Bang cach vi du va khong nham muc dich gi6i han, céc vi du thuc hién sdng

ché dugc dua ra dudi day.

Vi du thure hién sang ché
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Vidul

(1) C4c chat xiic tac siéu chon loc:

A. Chat xic tac siéu chon loc V10B la chat xtc tic thuong mai SHAC™ 320 chita
2,52% khoi lugng Ti va 10,34% khoi lugng di-isobutyl phtalat (DiBP).

B. Chat xiic tdc siéu chon loc 1910-29-2 dugc diéu ché theo phuong phép di€u ché
cho chat xidc tdc 4949-25-1 trong Don yéu cau cip patent tam thoi No. 61/141,902
nop ngay 31/12/2008. Chat xiic tac siéu chon loc 1910-29-2 chita 3,61% khoi lugng
Ti va 14,85% khoi luong 3-metyl-5-tert-butyl-1,2-phenylen dibenzoat.

(2) Cic thanh phan chit cho dién tit bén ngoai: |

592420: (trietoxysilyl)xyclohexan

BPIQ — Bis(perhydroisoquinolino)dimetoxysilan

Catepe: 1-etoxy-2-n-pentoxybenzen '

D (hoac chat cho D): dixyclopentyldimetoxysilan

DAB-5: 1-etoxy-2-(6-(2-etoxyphenoxy)hexyloxy)benzen

DiBDES: diisobutyldietoxysilan

DiPDMS — diisopropyldimetoxysilan

DMDMS — dimetyldiméetoxysilan

DnBDMS: di-n-butyl-dimetoxysilan

IPM: isopropyl myristat

MChDES: metylxyclohexyldietoxysilan

MChDMS — Metylxyclohexyldimetoxysilan

PEEB — Etyl p-Etoxybenzoat

PTES — n-Propyltrietoxysilan

PTES: n-propyltrietoxysilan

S-191 — este ctia axit béo dau dira POE (15)

SIB0971.0: benzyltrietoxysilan

SIB1928.0: butenyltrietoxysilan

TEOS: tetractoxysilan

(3) Qua trinh tring hop: »

A. Qua trinh triing hop pha 16ng duoc thuc hién trong propylen 16ng trong ndi hap
loai 1-galon (3,78 lit). Sau khi di€u hoa, cdc thiét bi phan Wng dugc nap 1375g
propylen va mot lugng hydro da dinh va dua 1én 62°C. (Cic) thanh phan chat cho
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dién tir bén ngoai dugc bd sung vao dung dich 0,27M trietylalumini trong isooctan
va huyén phu dic 5,0% khéi lugng chit xiic tdc trong ddu khodng (nhu dugc chi ra
trong cac bang & duéi) va duge tron so bd & nhiét 3o moi truong trong 20 phiit trude
khi duoc phun vio trong thiét bi phan ng dé khoi mao qué trinh tring hop. Céc
thanh phan chét xic tac di tron so bo nay dugc phun vao trong thiét bi phan dtng
cing véi isooctan bang cich st dung bom phun chéat xic tac ap luc cao. Sau qua
trinh tda nhiét, nhiét do dugc kiém soat & 67°C. Téng thoi gian tring hop 13 1 gio.
Céc dac tinh clia polyme, bao gom su hoa tan trong xylen (XS), ham luong
oligome, va Ty 1a phu thudc vao dong néng chay. Chat xic tac siéu chon loc V10B
stit dung chat cho D lam SCA duoc dung lam duong co s&. Cac két qua dugc dua ra
trong Bang 2. Dit liéu trong Bang 2 duoc sit dung dé thiét 1ap cdc dudng cong chudn
(Fig.1 va Fig.2) dé tao ra cdc cong thitc cho viéc tinh todn c4c gid tri “chudn” dé so

sdnh vdi cdc polyme duoc tao ra bang cac hén hop chit xiic tic ¢6 chita M-EED.

Bang 2
Tinh nang tring hop va cac dic tinh clia polyme ctia DiBP-Chét xiic tac siéu chon
loc/chat cho D

Ky hiéu h] Chit xiic| SCA| Chat xic | TEAI | SCA H, | Hoat tinh MF XS BD Téng Tmr
hanh trinh| tic siéu | tac siéu | (mmol) | (mmol) (scc) (kg/g-giv) (phit/10g) | (%) | (g/ce) oligome (°C)
chon loc chon loc <Cy-Cy)
(mg) (ppm)
*J-0541 | V10B D 84 1,0 0,25 3000| 31,9 49 2,89 043 761 172,3
*J-0542 | V10B D 8,4 1,0 0,25 4500| 28,7 73 249 ( 042 1134 172,2
*J-0543 [ V10B D 8,4 1,0 0,25 6000| 32,6 11,3 243( 043 1038 172,0
*J-0544 | V10B D. 8,4 1,0 0,25 75001 31,3 11,9 239( 043 1362 171,9
*J-0546 | V10B D 8,4 1,0 0,25 -| 10000 30,8 19,5 2,38 042 1602 171,2
*J-0547 | V10B D 8,4 1,0 0,25 | 15000 37,9 45,7 227( 042 2372 170,9
*J-0548 | V10B D 84 | 10 0,25 | 20000 344 60,9 1,771 0,40 2506 170,8
*J-0549 | V10B | D 84 1,0 0,25 | 30000, 34,8 161,4 1,36| 0,39 3320 170,3
*J-0550 | V10B D 84 1,0 0,25 | 40000, 23,8 216,7 1,15 035] 170,3

*So sanh

-31-



Bang 3
Tinh nang trung hgp va cac dac tinh ciia polyme cua hé DiBP-Chat xtc tic siéu
chon loc/(D + bialkoxysilan + IPM)
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Ky hiéu| Chat xic[SCA1/SCA2/AL] Chat | TEAI[SCA1+] SCAl | H, [Hoattinf MF[XS| BD [ Téng | Tong | Tyz | Twr
hanh | ticsiéu A xic tac[(mmol)SCA2 { SCA2/ (kg/g-gio)(phiit| <%)| (g/cc)| oligome |oligome cc)| ™
trinh | chon loc siéu ALA | ALA | (scc) /10g (C12-Cy) [(C12-Cyy (°C)

chon log (mmol) (ppm) D)
(mg) . (ppm)

*[-0637 V10B D/MChDES/IPM 8,3 2,0 0,25 10/0/15 15000 40,7 37,1 | 1,66 0,41 1714 17
1-0634 V10B D/MChDES/IPM 83 2,0 0,25 4/6/15 15000} 35,7 55,0 | 2,34| 0,41 171,0 17
1-0633 V10B D/MChDES/IPM 83 2,0 0,25 3,5/6,5/15 | 15000 39,2 60,5 | 2,52| 0,40 1603 2455 170,5 17
1-0660 V10B D/MChDES/IPM 8,3 2,0 0,25 2,5/1,5/15 | 15000 39,0 858 | 2,18 | 0,40 1442 2699 170,5 17
*[-0648 V10B D/DiBDES/IPM 83 2,0 0,25 10/0/15 15000 36,5 39,0 | 1,88 ] 0,39 2095 2150 1714 17
1-0641 V10B D/DiBDES/IPM 83 2,0 0,25 2,5/1,5/15 | 15000 23,0 54,1 | 2,38 0,35 170,8 17
1-0640 V10B D/DiBDES/IPM 8,3 2,0 0,25 2/8/15 15000 21,0 62,7 | 2,52 0,35 170,8 17
1-0639 V10B D/DiBDES/IPM 16,7 2,0 0,25 1,5/8,5/15 | 15000 19,7 60,3 | 2,40 0,40 170,7 17
1-0638 V10B D/DiBDES/IPM 8,3 2,0 0,25 109/15 15000 19,5 79,9 12,96 0,35 170,5 17
*0-0610 V10B D/DnBDMS/IPM 8,3 2,0 0,25 10/0/15 15000 10,1 39,1 | 1,74| 035 1672 2152 1718 17
0-0612 V10B D/DnBDMS/IPM 8,3 2,0 0,25 6,5/3,5/15 | 15000 32,0 572 12,24| 0,39 1843 2417 170,9 17
0-0611 V10B D/DnBDMS/IPM: 8,3 2,0 -] 025 5/5/15 15000 21,3 71,0 | 2,28 0,37 1938 2567 1704 17
0-0614 V10B D/DnBDMS/IPM 8,3 2,0 0,25 7/10,5/1,5 | 15000 24,1 90,7 | 2,60 | 0,38 1773 2738 | 170,8 17

* = So sanh

Bang 4

Tinh nang tring hgp va cac dac tinh cta polyme ctia hé DiBP-Chat xiic tic siéu

chon loc/(D + Trialkoxysilan + IPM)

Ky hiéu| Chat xtic| SCA1/SCA2/ | Chat | TEAI[SCA1+ SCA1/ | H, [Hoattin]l MF | XS| BD | Tdéng | Tong | Tyg | Tnr
hanh | tdcsiéu ALA xiic tic|(mmol){SCA2 +| SCA2/ (kg/g-gio)(phiit] (%) | (g/cc) | oligome | oligome °c) | M
trinh | chon loc siéu ALA | ALA | (scc) 10g) (C12-Cap) | (C1~Csy) ©C

chon loc (mmol) (ppm) |(D) (ppm)
(mg)
J-0612 V10B D/PTES/IPM 8,3 2,0 0,25 5/5/115 15000 29,4 63,0 | 1,74| 0,40 1436 2484 170,9 |170,9
J-0611 V10B D/PTES/IPM 8,3 2,0 0,25 4,5/5,5/15 15000 31,7 63,9 | 3,13 | 0,41 1973 2493 171,0 |170,9
J-0609 V10B D/PTES/IPM 8,3 2,0 0,25 3,5/6,5/15 | 15000 35,7 86,7 | 2,26 | 0,39 2289 2706 170,4 | 170,7
J-0608 V10B D/PTES/IPM 8,3 2,0 0,25 3/115 15000 31,9 102,6 | 2,43 | 0,39 2345 2824 170,5 |170,6
J-0634 V10B D/PTES/IPM 8,3 2,0 0,25 2,5/1,5/15 15000 24,7 113,81 2,70 0,34 2182 2895 170,3 {170,5
J-0606 V10B D/PTES/IPM 8,3 2,0 0,25 2/8/15 15000 30,7 122,31 2,33 | 0,39 2332 2946 1704 |170,5

*L-0907 V10B D/SIB0971,0/IPM 72 2,0 0,25 10/0/15 15000 28,9 32,9 | 1,88 0,39
*L-0911 V10B D/SIB0971,0/IPM| 72 2,0 0,25 0/10/15 15000 21,7 350,5| 2,57 0,34
L-0904 V10B D/SIB0971,0/IPM| 72 2,0 0,25 3/7/15 15000 35,8 77,7 |[<(NM| 0,37
L-0906 V10B D/SIB1928,0/IPM| 72 2,0 0,25 3/7/15 15000 29,2 76,5 | 2,11 | 0,37
*L-0908 V10B D/592420/IPM 72 2,0 0,25 0/10/15 15000 8,8 186,1 | 3,26 | 0,32
L-0909 _ V10B D/592420/IPM 72 2,0 0,25 3/7/15 15000 30,7 39,8 | 2,12 0,34
*K-0907 V10B D/SIB0971,0/IPM 72 2,0 0,25 10/0/15 20000 32,5 61,3 | 1,88 | 0,40
*K-0911 V10B D/SIB0971,0/IPM 72 2,0 0,25 0/10/15 20000 25,6 663,5]2,72| 0,34
K-0904 V10B D/SIB0971,0/IPM 72 2,0 0,25 3/7/15 20000 435 150,31 1,91 | 0,39
*K-0905 V10B D/SIB1928.0/IPM 72 2,0 0,25 0/10/15 20000 92 582,81 3,32 | 0,32
K-0906 V10B D/SIB1928,0/IPM 72 2,0 0,25 3/7115 20000 31,3 144,1| 2,24} 0,38
*K-0908 V10B D/592420/IPM 72 2,0 0,25 0/10/15 20000 11,0 34451293 0,32
K-0909 V10B D/592420/IPM 72 2,0 0,25 3/7/15 20000 27,8 96,6 | 1,93| 0,38

* = So sanh
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Bang 5
Tinh nang trung hop va cac dac tinh ctia polyme ctia hé DiBP-Chat xtc tac siéu
chon loc/(D + Tetraalkoxysilan + IPM)
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K3 hiéu |-Chit xiic | SCA1/SCA2/ALA[Chst xii] TEAl [SCA1+| ScAl/ | H2 |Hoattinh| MF [ XS[ BD| Téng Téng | Tor|ryvpp
hanh | téc siéu téc siéu | (mmol) | SCA2 +(SCA2/ ALA )| (ele-gid) | (phait (%) (lec) oligome | oligome co| ec
trinh | chonloc chon loc ALA 10g) (C12-Cy) | (Ci2-Cyp)

(mg) (mmol) (ppm) |(D) (ppm)
P-0622 V10B D/TEOS/IPM 8,3 2,0 0,25 5/5/15 150008 37,3 71,7 | 2,17 0,38 1851 2574 170,4 170,8
P-0620 V10B D/TEOS/IPM 83 2,0 0,25 4,5/5,5/15 | 150004 38,3 75,2 | 2,15] 0,38 2067 2607 170, 170,8
P-0619 V10B D/TEOS/IPM 8,3 2,0 0,25 4/6/15 150008 38,8 82,2 | 2,16 0,40 1940 2669 170.4 170,7
P-0617 V10B D/TEOS/IPM 83 2,0 0,25 37715 150008 28,8 109,8| 1,93] 0,38 1863 2871 169,4 170,6
P-0616 V10B D/TEOS/IPM 16,7 2,0 0,25 2,5/1,5/15 | 15000 36,3 120,1| 2,78| 0,37 2083 2933 170,1 170,5
P-0615 V10B D/TEOS/IPM 8,3 2,0 0,25 2/8/15 150008 16,1 165,2| 2,71 0,34 1984 3155 170, 170,3
2
Bang 6

/. -~ N N 7 ~ 7 2 ki A . A 7 7 *A
Tinh nang trung hop va cac dac tinh cua polyme cua hé DiBP-Chét xic tic siéu
chon loc/(D + khong-Silan SCA + IPM)

Ky hiéu [ Chatxic | SCAL/SCA2/AL|Chitxdc| TEAI [SCA1+| SCAl/ | H, |Hoattinn| MF| xs | BD| Tong Tong | Tye| Tvr
hanh tac siéu A thc siéu | (mmol) | SCA2 +| SCA2/ (kg/g-giv) | (phiit/] (%)| (@lecy oligome oligome °C) (1))
trinh | chon loc chon loc ALA | ALA | (sc9) 10g) (Cy3-Cy) | (C1-Cx) (°C)

) (me). (mmol) (ppm) |(D) (ppm)
*0-0616 V10B D/DAB-5/IPM 8,3 2,0 0,25 25/0/0 150004 194 30,3 | 1,701 0,39 2131 1973 171,71 1713
*0-0625 V10B D/DAB-5/IPM 8,3 2,0 0,25 10/0/15 150004 18,4 37,0 1,64| 0,37 1832 2112 171,31 171,2
0-0622 V10B D/DAB-5/IPM 8,3 2,0 0,25 2/8/15 150004 7,1 50,0 | 2,89| 0,34 1892 2322 170,71 171,0
*P-0603 V10B D/catepe/IPM 8,3 2,0 0,25 25/0/0 150004 15,9 38,5 1,48| 0,37 1868 2141 1714 171,2
*P-0614 V10B D/catepe/IPM 8,3 2,0 0,25 10/0/15 150004 38,3 38,6 | 1,70 0,41 2028 2143 171,31 171,2
P-0613 V10B D/catepe/IPM 8,3 2,0 0,25 5/5/15 150008 32,9 81,9 12,68] 0,40 2260 2666 170,04 170,7
P-0611 V10B D/catepe/IPM 8,3 2,0 0,25 3/7/15 150004 31,7 161,6] 3,28} 0,37 2656 3140 169,1] 170,3
P.0610 | VIOB Dicatepe/lPM | 83 | 2.0 | 025 | 2//15 | 15000 28,8 |201,0|3.91] 036 2964 3292 | 1685 1702
P-0609 V10B D/catepe/TIPM 8,3 2,0 0,25 1/9/15 150008 11,1 197,51 3,39 0,33 1868 3280 168,3] 170,2
* = So sanh

Y
Bang 7

ys -~ N ~ 7 ~ z 2 ki A A . 27 7 Z
Tinh nang trung hop va cédc dac tinh cua polyme cua hé Khong-DiBP-Chat xtdc tic
siéu chon loc/(D + Tetraalkoxysilan + IPM)

Ky hiéu |Chét xtc tad SCA1/SCA2/ALA | Chit xic| TEAI | SCAL +[SCA1/SCA] H, | Hoattinh | MF | xs | BD| Tdng Téng Tyve| Ty (D)
hanh trinh| siéu chon tdc siéu | (mmol) | SCA2 +| /ALA (scc) | (kg/g-gio) | (phuit/ (%) (glec) oligome oligome (°C) °C)
gl ol ) e | e

€ (ppm) | (D) (ppm)
"0-0953 | 1910-29-2 D/TEOSIPM | 438 20 | 025 | 2500 | 15000 29,0 | 41,3 | 1,43| 025
0-0972 | 1910-29-2 D/TEOS/IPM 59 2,0 0,25 2,5/7,5/15 | 15000 30,9 101;2] 2,24 0,26
pd
* = So sanh
vd
Vidu?2

(1) Chait xdc tac siéu chon loc: Chét xic tac thuong mai SHAC™ 320 (2,59% Ti)

va DiBP dugc st dung. Huyén phit dic ctia chét xdc tdc duge di€u ché trong toluen

v6i mitc 0,247mg/ml. tit ca cic SCA va cic ALA dugc pha loang t6i nong do
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0,005M trong Isopar E™, trir S-191 1a dugc hoa tan trong toluen trugc khi tiém vao
trong cac PPR. TEA1 dugc di€u ché trong Isopar E™ va duogc sit dung du6i dang
cic dung dich 0,02 hoac 0,1M. |

(2) Qua trinh trung hop: Céc thi€t bi phan Ung tring hop song song da dugc 1am
sach (PPR: Parallel Polymerization Reactor) dugc gia nhiét 1én 50°C, TEAI va
dung moi hoa tan Isopar E™ dugc b6 sung vao mdi thiét bi phan ng, ti€p dé b
sung H, t6i mot 4p suét 6n dinh 12 5psi (34,5KPa). C4c thiét bi phan tng duoc gia
nhiét 1én nhiét do da dinh (67, 100 hoadc 115°C). Propylen dugc bd sung t6i 4p suat
100psi (68kPa) va dé cho 6n dinh trong 10 phit. Méi thiét bi phan ing nay duoc b3
sung SCA hoic hén hgp ciia SCA1, SCA2 & ALA va 500ul Isopar E™ chaser va
ngay sau d6 bd sung chét xic tc (275ul) va 500pl Isopar E™ chaser. Cic phan
tng dugc dap tit bing CO, sau 60 phiit hozc khi dat do chuyén héa tuong doi toi da
1a110.

(3) Qua trinh nung: Nong do cla propylen trong Isopar E™ trong c4dc PPR & cdc
nhiét do khic nhau dugc tinh todn. Bang 8 & dudi dua ra céac ty 1€ hoat da quy
chudn va minh hoa dic tinh tu giéi han clia c4c hén hop chit xic tdc theo sédng ché.
béi v6i DMDMS/MChDMS 50/50, ty 1¢ giita hoat tinh da quy chuén cha chat xic
tdic & 100°C va hoat tinh & 67°C, A/A67, 1a 43% (Bang 8). Bing cich gitt ty 1&
DMDMS/MChDMS & miic 1/1 dong thoi thay th€ 95% hén hop chat cho bing
PEEB, h¢ DMDMS/MChDMS/PEEB: 2,5/2,5/95 thé hién ty 1¢ A/A67 & 100°C 1a
21%. Diéu nay c6 nghia 12 hé chat xdc tdc c6 hoat tinh thdp hon mot cich ddng ké
so V6i hoat tinh & 67°C sau khi PEEB dugc bd sung. Tic 13, chét xic tdc ndy cé
tinh “tu gi6i han” t6t hon. Chiéu hudng tuong tu ciing ding d6i vdi hoat tinh &
115°C.

Dic tinh tu giéi han ctia hdn hop chit xic tic theo sang ché ciing dugc quan
sat doi v6i hé SCA1/SCA2/ALA khic bao gbébm cdc alkylalkoxysilan nhu
DiPDMS/TEOS, DCPDMS/TEOS, va DCPDMS/MChDMS véi su ¢6 mat clia va
ALA, nhu PEEB. Khi PEEB dugc thay bang hop chat poly(alkylen glycol) este, nhu
S-191, hiéu qua tu gi6i han 1a manh mé (Bang 8) ngay ca vdi ty 1é mol AI/M-EED
cao hon. Cic két qua tuong tu dugc quan sat khi ALA 1a isopropyl myristat (IPM).
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2
Bang 8
SCA1 SCA2 ALA | A1/(SCA1 SCA1/SCA2/ (SCA1 + | Nhiét Hoat tinh Hoat Hoat tinh| A/A67
+SCA2 + ALA/Ti SCA2) do (kg/g/giv) tinh quy chui (%)
ALA) (mol/mol/mol) /ALA °C) trung | (kg/g/gio)
(mol/mol) (mol%) binh
(kg/g/giv)
DMDMS | MChDMS 3,0 15/15/01 100/0 67 4,51 5,19 4,85 4,85 100
100 1,34 0,93 0,96 1,08 2,08 43
115 0,31 0,21 0,28 0,27 0,64 13
DMDMS | MChDMS | PEEB 3,0 0,75/0,75/28,5/1 5/95 67 3,72 3,62 4,50 3,95 3,95 100
100 0,24 0,34 0,36 0,78 0,43 0,83 21
115 0,03 0,01 0,01 0,04 0,02 0,05 1
DiPDMS TEOS 3,0 3/27/0/1 100/0 | 67 4,22 4,01 4,12 4,12 100
100 0,71 0,89 1,03 0,88 1,69 41
115 0,24 0,14 0,22 0,20 0,48 12
DiPDMS TEOS PEEB 3,0 0,3/2,7/27/1 10/90 67 2,99 3,11 3,88 3,33 3,33 100
100 0,22 0,26 0,31 0,41 0,30 0,58 17
115 0,05 0,04 0,05 0,03 0,04 0,10 3
DiPDMS TEOS S-191 16,7 0,3/2,7/27/1 10/90 67 4,00 4,26 3,36 3,87 3,87 100
100 0,06 0,06 0,06 0,06 0,12 3
115 0,06 0,07 0,06 0,06 0,15 4
DCPDMS TEOS 3,0 9/21/0/1 100/0 67 3,98 4,71 4,35 4,35 100
100 1,14 1,03 0,90 1,02 1,98 45
115 0,33 0,23 0,30 0,29 0,69 16
DCPDMS TEOS PEEB 3,0 0,3/2,7/27/1 10/90 67 3,85 3,85 4,18 3,96 3,96 100
100 0,47 0,47 0,44 0,41 0,45 0,86 22
115 0,08 0,08 0,07 0,08 0,08 0,19 5
DCPDMS TEOS S-191 16,7 0,3/2,7/27/1 10/90 67 4,70 5,03 3,30 4,34 4,34 100
100 0,06 0,06 0,07 0,06. 0,12 3
115 0,06 0,06 0,06 0,06 0,14 3
DCPDMS | MChDMS 3,0 15/15/0/1 100/0 67 20,44 4,94 5,60 10,33 10,33 100
100 2,33 2,26 2,51 2,37 4,57 44
115 0,84 0,70 0,78 0,77 1,85 18
DCPDMS | MChDMS | PEEB 3,0 0,75/0,75/28,5/1 5/95 67 4,73 5,60 10,21 8,11 7,16 7,16 100
100 0,60 0,21 0,75 0,90 0,62 1,19 17
115 0,08 0,10 0,07 0,07 0,08 0,19 3
DCPDMS | MChDMS | S-191 16,7 0,75/0,75/28,5/1 5/95 67 5,34 5,66 11,72 . 7,57 7,57 100
100 0,06 0,06 0,06 0,06 0,12 2
115 0,07 0,06 0,06 0,06 0,15 2
BPIQ PTES 3,0 15/15/0/1 100/0 67 3,33 4,17 3,75 3,75 100
100 1,29 1,64 1,41 1,45 2,79 74
115 0,46 0,54 0,38 0,46 1,10 29
BPIQ PTES PEEB 3,0 0,75/0,75/28,5/1 5/95 67 4,70 2,80 4,78 4,09 4,09 100
100 0,43 0,62 0,23 0,43 0,82 20
115 0,06 0,05 0,05 0,04 0,05 0,12 3
BPIQ PTES S-191 16,7 0,75/0,75/28,5/1 5/95 67 3,56 2,94 2,72 3,07 3,07 100
) 100 0,06 0,06 0,06 0,06 0,12 4
115 0,06 0,06 0,06 0,06 0,14 5

Cac hén hgp chit xdc tdc chita M-EED nhu da mo ta & day 1a hé tu gidi han
dong thoi van duy tri cic wu diém clia cdc SCA da hop. Viéc dua vao hdn hop chit
ting cudng dong néng chay nhu SCA2 lam tang MFR ctia polyme thu dugc. Cic
hén hgp chét xdc tdc ¢6 M-EED tao ra cdc polyme c6 do ciing vé co ban i tuong tur
nhu, hoac nhu d9 cing cta polyme dugc tao ra bang hén hop chat xiic tic c6 hén
hop chat tang cuong do cing (nhu dixylcopentyldimetoxysilan) nhu mot chét cho

dién tlt bén ngoai duy nhat. Viéc dua vao hén hgp chét ting cudng do cing nhu
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SCAL1 tao ra polyme c6 do citng cao nhu dugc minh hoa bdi cac gia tri Ty trong
cac Bang 2-7.

Téng ham lugng oligome cho cic polyme duoc san xuit bang hén hop chat
xtic tdc nay dugc lam giam mot cich ddng ké khi so v6i ham luong oligome trong
trudng hop hén hop chét ting cudng do cimg (nhu dixyclopentyldimetoxysilan)
dugc ding 1am mot chat cho bén ngoai duy nhz‘ft vGi dong néng chay tuong tu.

Céc polyme theo sing ché& khong bi giam nhét va c6 luu lugng néng chay
cao, do cung cao ciing nhu ham lugng oligome thdp, it doc hoac khong doc,
va/hodc cac san phim it hoic khong phan hay. ‘

| Diéu dac biét dugc du dinh 1a sing ché khong chi gi6i han & cac phuong 4n
va cic vi du minh hoa & diy, ma bao gém ca cdc dang dugc cai bién cha cic
phuong 4n nay bao gom céc phan ciia cic phuong 4n va céc su két hop cia cic yéu

t6 clia cac phuong dn khac nhau ndm trong pham vi cia Yéu cu bao ho dudi day.
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YEU CAU BAO HO

Hon hop chat xic tic bao gém:

hén hop chit xidc tic siéu chon loc Ziegler-Natta bao gom titan, magie va chat
cho dién tir noi tai;

chat dong xic tac; va

hon hop chat cho dién ti bén ngoai (M-EED) bao gém tic nhan gidi han hoat
tinh (ALA), tdic nhan khong ché€ tinh chon loc thir nhat (SCA1) bao gém
alkoxysilan, tdc nhan khong ch€ tinh chon loc thi hai (SCA2) dugc chon tir
nhém gom alkoxysilan, diete, va dialkoxybenzen, ty 1& mol SCA1:SCA2 nim
trong khoang 0,1-1,0:1, ty 1& mol gita.tong SCA va ALA nho hon 1,0, va hén

hop chét xidc tdc nay 1a hon hop chit xic tac tu gidi han.

. Hon hop chat xiic tic theo diém 1, trong d6 hén hop chit xic tic siéu chon loc

bao goém chat cho dién t ndi tai bao gébm hgp chat hai rang.

Hon hgp chat xic tdc theo diém 1, trong d6 SCA1 bao gém mot thanh phan
dugc chon tir nhém gom dimetoxysilan, dimetoxysilan c¢6 it nhdt mot nhom
alkyl .bac hai, dimetoxysilan c6 nhém amin bic hai lién két truc ti€p véi

nguyén ti silic, va cac su két hgp clia ching.

Ho6n hop chit xdc tdc theo diém 1, trong d6 SCA2 dugc chon tir nhém gém
dietoxysilan,  trietoxysilan,  tetractoxysilan,  trimetoxysilan,  diete,
dialkoxybenzen, dimetoxysilan chtta hai nhém alkyl mach thang,

dimetoxysilan chia hai nhém alkenyl, va cac su két hgp clia ching.
Hoén hop chat xic tdc theo diém 1, trong d6 ALA dugc chon tit nhém gém este
thom hoac dan xuat ctia nd, este béo hoac dan xuit cta no, diete, poly(alkylen

glycol) este, va cac su két hop cua ching.

Hoén hop chit xidc téc theo diém 1 bao gom chdt dong xic tdc chita nhom va ty
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1&¢ mol giita Alva M-EED nho6 hon khoang 6,0.

Hén hgp chdt xic tdc theo diém 1, trong d6 SCAl bao gbém
dixyclopentyldimetoxysilan.

Hén hop chat xic téc theo diém 1, trong dé6 SCA2 duoc chon tir nhém gém
metylxyclohexyldietoxysilan, di-isobutyldietoxysilan, n-propyltrietoxysilan,
tetractoxysilan, di-n-butyl-dimetoxysilan, benzyltrietoxysilan, but-3-
enyltrietoxysilan, 1-(trietoxysilyl)-2-penten, (trietoxysilyl)xyclohexan, va cac

su két hop ctla chiing.

Hén hop chét xic tac theo diém 1, trong d6 ALA bao gém isopropyl myristat.

10. H6n hop chét xic tc theo diém 1, trong d6 SCA1 bao gém

11.

12.

13.

14.

dixyclopentyldimetoxysilan va SCA2 dugc chon tit nhém gém
metylxyclohexyldimetoxysilan, di-n-butyl-dimetoxysilan, n-

propyltrietoxysilan, benzyltrietoxysilan, va (trietoxysilyl)xyclohexan.

Hoén hogp chét xiic téc theo diém 1, trong d6 SCA1 bao gom

dixyclopentyldimetoxysilan va SCA2 bao gém 1-etoxy-2-n -pentoxybenzen.

Hén hgp chit xiic téc theo diém 1, trong d6-ALA bao gébm C, alkyl este clia

axit monocarboxylic béo ¢ tir 8 tGi 20 nguyén tir cacbon béo.

Hén hop chét xic tac theo diém 1, trong d6 hdn hop chét xiic tdc siéu chon loc

bao gém phtalat.

Hon hop chét xiic tdc theo diém 1, trong d6 SCA1 dugc chon tir nhém gém
dixyclopentyldimetoxysilan va diisopropyldimetoxysilan va SCA2 dugc chon
tir nhém gom vinyltrietoxysilan, dimetyldimetoxysilan, etyltrietoxysilan, n-

propyltrietoxysilan, va tetraetoxysilan.
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15.  Hoén hgp chét xdc tdc theo diém 1, trong d6 M-EED gém 5% mol t6i
10%mol tdng SCA va tir 95%mol t6i 90%mol ALA.
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TMEF theo MF cuia hé chét siéu xic tac DiBP/D
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