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COPOLYME PROPYLEN CHIU VA DAP DONG NONG CHAY CAO VA QUY
TRINH POLYME HOA DE SAN XUAT COPOLYME NAY

(57) Séng ch& dé xuat quy trinh polyme héa dé san xudt copolyme propylen chiu

va dap dong néng chdy cao. Quy trinh bao gém viéc cho polyme trén co s&

propylen hoat tinh c6 t6c d6 dong néng chay 16n hon khoang 100g/10 phiit tiép

xdic v6i mot hoac nhi€u olefin trong 10 phan ng polyme héa dé€ tao thanh

copolyme propylen chiu va dap véi t6c do dong néng chay 16n hon khoang

60g/10 phiit. Qu4 trinh san xuat copolyme propylen chiu va dap dong néng chay

cao c6 thé xdy ra trong mot hodc nhiéu 1d phan tng polyme héa, bing céch sit

dung néng d6 hydro chudn, va khong cé qu4 trinh gidm nhét.
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Linh vie k§ thuit dwoc dé cap

Séang ché dé cap dén copolyme propylen chiu va d4p dong néng chay cao va quy
trinh polyme héa dé san xuét copolyme nay.
Tinh trang ky thuit ciia sang ché

Nhu céu vé copolyme chiu va dép voi dong néng chay cao tiép tuc gia tang vi
nhu ciu polyme c4u tric phirc tap tiép tuc gia ting. Copolyme chiu va dap tir propylen 1a
copolyme dugc tao ra bang cach polyme hoa, va ching han khong bao gdm qué trinh
giam nhot. R4t kho dé tao ra copolyme propylen chiu va dép dong néng chay cao truc
tiép tir qua trinh polyme héa. Céc chit xtic tic polyme hoa thong thudng doi héi sir dung
ndng d hydro cao hon dong néng chay ctia copolyme propylen chiu va dap cudi. Trong
nhidu trudng hop, viée dua ndng dd hydro cao vao khong thé 4p dung duge do gii han
van hanh 16 phan ing, cac van @ an toan, va/hoiic xét dén 1y do kinh té.

Mong mudn tim ra quy trinh polyme hoéa dé san xuit copolyme propylen chiu va
dap dong néng chay cao. Pugc mong mudn hon nita 1a ¢6 duge quy trinh san Xuét
copolyme propylen chiu va dép dong noéng chay cao voi dod bén va dép cao. Didu dugc
mong mudn nita 14 quy trinh san xudt copolyme propylen chju va dip dong néng chay
cao c6 do bén va dap cao ma giam nguy co hodc khdng cé nguy co bi gy vd.

Ban chét ky thuat ciia sang ché

Sang ché d& xuét quy trinh polyme hoa san xuit copolyme propylen chiu va dap
véi tdc @6 dong nong chay cao. Copolyme propylen chiu va dap dong néng chay cao
cling c6 thé c6 d6 bén va dap cao. Cac quy trinh theo sang ché 12 quy trinh trong 10
phén g va khong bao gdm quy trinh giam nhét.

Theo mdt phurong 4n, sang ché d& xuét quy trinh polyme héa. Quy trinh polyme
hoa theo sang ché bao gdm qué trinh polyme hoéa pha khi, hodc qua trinh tao thanh
bang cach polyme hoa pha khi, polyme trén co s& propylen hoat tinh trong 16 phan ting
polyme hoéa thir nhat. Polyme trén co s& propylen hoat tinh c6 tbc do dong chay 16n
hon khoang 100g/10 phit duge do theo ASTM D1238-01 (230°C, 2,16 kg). Quy trinh
ndy bao gém viéc dua polyme trén co s& propylen hoat tinh vao 10 phan tng polyme
hoa thi hai. Trong 10 phan tng thtr hai, polyme trén co s& propylen nay dugc tiép xuc

v6i it nhat mot olefin trong diéu kién polyme hoa. Quy trinh ndy con bao gdm viéc tao
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thanh copolyme propylen chiu va dap cé téc d6 dong nong chay 16n hon 60g/phuit.

Theo mot phuong an, quy trinh bao gdm viéc duy tri Hy/C3 nho hon 0,3 trong
maot hodc cd hai 10 phan ng.

Theo mdt phuong 4n, quy trinh bao gdm viéc tao thanh copolyme propylen chiu
va dap c6 ham lugng chat bay hoi nhé hon khoang 65 pg/g. Haim lwong chét bay hoi
dugc do theo tiéu chudn VW PV3341.

Sang ché d& xuit quy trinh khéc. Theo mot phuong é4n, sang ché dé xuét quy
trinh polyme héa ma bao gdm viéc cho it nhit mot olefin tiép xtic v6i polyme trén co
s& propylen hoat tinh trong 10 phan ung polyme héa duédi diéu kién polyme hoa.
Polyme trén co s& propylen hoat tinh c6 téc do dong nong chdy lén hon khoang
100g/10 phut. Quy trinh con bao gém viéc tao ra copolyme propylen chiu va dép co
téc 9 dong néng chay 16n hon khoang 85g/10 phut.

Theo mdt phuong én, 16 phan tng polyme héa nay 1a 16 phan ting polyme hoa
pha khi.

Theo mdt phuong 4n, quy trinh bao gdm viéc duy tri ty 1€ mol H2/C3 nho hon
0,20 trong 10 phan ung.

Theo mot phuong én, quy trinh bao gdm viéc tao thanh copolyme propylen chiu
va dép c6 ham lugng chit d& bay hoi nho hon 65 ug/g.

Séng ché dé xuit ché pham. Theo mot phuong 4n, sang ché dé xuét copolyme
propylen chju va dip bao gém polyme trén co s& propylen c6 te do dong nong chay
lon hon khoang 100g/10 phut va copolyme propylen/etylen duoc phan tén trong
polyme trén co s& propylen. Copolyme propylen chiu va dép c6 gia tri Fe nim trong
khoang 5% trong luong dén 50% trong lugng va gid tri Ec ndm trong khoang 20%
trong luong dén 90% trong luong. Copolyme propylen chiu va dap c6 tdc do dong
nong chay 16n hon khoang 60g/10 phut

Mot uu diém cua sang ché la dé& xuét quy trinh san xuit cai tién copolyme
propylen chiu va dap va ddc biét la san xut copolyme propylen chiu va ddp dong nong
chay cao.

Mot uu diém cia sang ché 1a dé xut copolyme propylen chiu va dap dugc cai
tién.

Mot wu diém cia copolyme theo sang ché 14 tao ra copolyme propylen chiu va

dap c6 dong néng chay cao chua crackinh.
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MG ta chi tiét sang ché

Theo mot phuong 4n, sang ché dé xuét quy trinh polyme hoéa. Quy trinh polyme
héa bao gém viée polyme hoa pha khi (hogc qua trinh tao thanh bang cich polyme hoa
pha khi) polyme trén co s& propylen hoat tinh c6 téc d6 dong néng chay (MFR) 16n
hon khodng 100g/10 phut. MFR dugc do theo phuong phap ASTM D 1238-01
(2300C, 2,16 kg). Tao thanh Polyme trén co so propylen hoat tinh trong 10 phan ng
polyme héa thtr nhit trong diéu kién polyme hoa (tirc 1a polyme hoda pha khi). Quy
trinh nay con bao gdm viée dua polyme trén co s& propylen hoat tinh vao 16 phan rng
polyme héa thtr hai trong d6 polyme trén co s& propylen hoat tinh duge cho tiép xtic
v6i it nhat mot olefin khong phai 1a propylen trong diéu kién polyme hoa. Quy trinh
con bao gém viée tao thanh copolyme propylen chiu va dap ¢ toc do dong néng chay
16n hon khoang 60g/10 phut.

Nhu dugc sir dung & ban mo ta nay, “polyme hoat tinh” la polyme chtra mot
luong chit xuc tac hoat tinh (thuong dugc dua vao trong d6) ma cé kha ning polyme
héa khi tiép xuc véi olefin trong diéu kién polyme héa. Theo mot phuong 4n, chét xuc
tac hoat tinh dugc dua vao polyme trén co s propylen hoat tinh 1a ché phim xuc tac
tu gi6i han ma bao gdm ché phdm tién xuc téc, chét ddng xuc tac, chit cho dién tir hon
hop bén ngoai (M-EED). Chét M-EED bao gdm tac nhan kiém soat chon loc thir nhat
(SCA1), tac nhan kiém soat chon loc tht hai (SCA2) va tac nhan gidi han hoat tinh
(ALA). Cén hiéu ring M-EED c¢6 thé bao gdm ba hodc nhidu hon SCA va/hoic hai
hodc nhiéu hon ALA.

Ché pham chit tién xuc téc trong ché pham xuc tac nay co thé la ché pham tién
xuc tac Ziegler-Natta. C6 thé sur dung chét tién xuc tac Ziegler-Natta trong ché phim
xtc tdc nay. Theo mot phwong 4n, ché phdm chét tién Xuc tac Ziegler-Natta nay chua
hop chit kim loai chuyén tiép va hop chat kim loai nhém 2. Hop chét kim loai chuyén
tiép co thé la phuac chit rin thu dugc tr hop chat kim loai chuyén tiép, vi du,
hydrocarbyloxit, hydrocarbyl, halogenua cua titan, zirconi, crom hodc vanadi, hoic
hdn hop ctia ching. |

Hop chét kim loai chuyén tiép c6 cong thirc chung TrXy, trong do6 Tr 1a kim loai
chuyén tiép, X 1a halogen hodc Cy.19 hydrocarboxyl hodc hydrocarbyl, va x la sb cua

cac nhom X nhu vy trong hop chat nay két hop véi hop chat kim loai nhém 2. Tr ¢6
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thé 1a nhom 4, 5 hodc 6. Theo mot phuong an, Tr 1 kim loai nhém 4, ching han nhu
titan. X c6 thé 1a clorua, bromua, C.4 alcoxit hodc phenoxit, hodc hon hop cta chung.
Theo mot phuong én. X la clorua.

Céc vi du khong gi6i han vé cac hop chét kim loai chuyén tiép thich hop ma ¢
thé dugc st dung dé tao ra ché phdm chét tién xuc téc Ziegler-Natta 1a TiCls, ZrCls,
HfCly, TiBry, TiCls, Ti(OC2Hs)5Cl, Zr(OC,Hs)3Cl, Ti(OC,Hs);Br,
Ti(OC3H7)2ClI, Ti(OCsHs)2Cla, Zr(OC2Hs)2Clz, va Ti(OC2Hs)Cls. Cling ¢6 thé str dung
céc hdn hop ctia hop chat chuyén tiép kim loai nay. Khéng c6 gidi han vé s6 luong céc
hop chit kim loai chuyén tiép duoc dua vao mién la c6 mit it nhat mot hop chét kim
loai chuyén tiép. Theo mot phuong an, hop chét kim loai chuyén tiép nay la hop chit
titan.

Céc vi du khong gi6i han vé cac hop chit kim loai nhom 2 thich hop bao gém
magie halogenua, dialkoxymagie, alkoxymagie halogenua, magie oxyhalogenua,
dialkylmagie, magie oxit, magie hydroxit, cacboxylat cia magie. Theo mot phuong an,
hop chét kim loai nhom 2 1a magie diclorua.

Theo mdt phuong an, ché pham chét tién xtc téc Ziegler-Natta 1a hon hQ‘pA clia
cac géc titan duogc hd tro hoidc theo cach khac thu duoc tir cac hop chét magie. Cac
hop chit magie thich hop bao gdm magie clorua khan, sén pham cong magie clorua,
magie dialkoxxit hodc aryloxit. Theo mot phuong an, hop chit magie nay la magie
di(C\-4)alkoxit, chang han nhu dietoxymagie.

Céc vi du khong gi6i han vé cac gc titan thich hop bao gdm titan alkoxit, titan
aryloxit, va/hodc titan halogenua. Céc hop chit dugc dung dé diéu ché ché pham chét
tién xuc tic Ziegler-Natta bao gdbm mét hoic nhiéu magie-di(Ci.q)alkoxit, magie
dihalogenua, magie alkoxyhalogenua, hogic cac hdn hop ciia ching va mot hodc nhiéu
titan(Ci4)alkoxit, titan tetrahalogenua, titan(Ci.4)alkoxyhalogenua, hodc cac hdn hop
cua ching.

Ché pham tién chét ¢6 thé duoc st dung dé diéu ché ché pham chét tién xuc tac
Ziegler-Natta nhu da biét rong rai trong linh vuc k§ thuét nay. c¢6 thé dugc didu ché
ché phdm tién chit bang cach clo hoa cua céc hop chit magie hdn hop néu trén, cac
hop chét titan, hoidc cac hon hgp cua chung, va co thé lién quan dén viéc sir dung mot
hodc nhiéu hop chat, duge g0i 1a “tac nhan cét xén”, tro giup cho qué trinh tao thanh

hodc hoa tan ché phdm cu thé théng qua phéan Ung trao ddi pha rin/rdn. Céc vi du
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khong giéi han vé cic tac nhan cit xén thich hop bao gdm trialkylborat, cu thé l1a
trietylborat, cdc hop chét phenolic, cu thé 1a cresol, va silan.

Theo mot phuong 4an, ché pham tién chét 1a hop chit magie/titan hdn hop co
cong thirc MgqTi(ORe)iX, trong d6 Re 14 gde hydricacbon béo hodc thom cé 1 dén 4
nguyén tir cacbon hoic COR’ trong d6 R’ 1a gbc hydrocarbon béo hodc thom cé 1 dén
4 nguyén tir cacbon; mdi nhém OR; 1a gidng hodc khac nhau; X doc 1ap 1a clo, brom
hogc iot; d 1a 0,5 dén 56, hodc 2 dén 4; hodc 3; f1a 2 dén 116, hodc 5 dén 15; va g la
0,5 dén 116, hodc 1 dén 3, hodc 2. C6 thé diéu ché tién chit bing cach két tia ¢6 kiém
soat thong qua viéc loai bé rugu ra khoi hdn hop phan ung duoc st dung trong ché
pham ciia nd. Theo mot phuong an, mdi truong phan tmg chira hdn hop cua chit 1ong
thom, ddc biét 1a hop chit thom duoc clo hoa, chéng han nhu clobenzen, véi alkanol,
déc biét la etanol, va tdc nhan clo hoa vo co. Céc tac nhan clo hda vo co thich hop bao
géln cac din xuit clo cua silic, nhom va titan, chéng han nhu titan tetraclorua hoac
titan triclorua, ddc biét 1a titan tetraclorua. Tac nhan clo hoa dan dén hién tuong clo
hoéa mot phan tao ra tién chét chira lwong tuong dbi cao thanh phan alkoxy. Viéc loai
bd alkanol ra khéi dung dich dugc str dung trong qué trinh clo hoéa, gdy ra su két tua
tién chat rdn c6 hinh thai va dién tich bé mit mong mudn. Tién chét nay duogc tach ra
khoi moi trudng phan Gng. Ngoai ra, tién chét thu duoc la hat dong nhat dic biét ¢6 ¢
hat va chéng lai su gdy v hat cling nhu sy gidm chét lugng cua chét tién xuc tac tao
ra. Theo mot phuong an, ché pham tién chat 1a Mg Ti(OEt)sCla.

Tiép theo, tién chét duoc chuyén hoa thanh chét tién xtc tic dang ran bang cach
phan tng tiép (halogen hoéa) véi hop chéit halogenua vo co, tdt hon la hop chét titan
halogenua, va két hop voi chét cho dién tir ndi tai. Néu nhu chua duoc két hop vao tién
chit nay v6i mot lugng da, 6 thé bd sung chat cho dién tir noi tia mot cach riéng biét
truge, trong khi, hodc sau khi halogen hoa. Qua trinh nay duoc lip lai mot hodc nhiéu
lan, tly ¥ v6i su ¢6 mat cia cac chat phu gia hodc chit phu trg bd sung, va san phdm
rin cudi ciing duogc rira bing dung mdi béo. Phuong phép bét ky dé tao ra, thu hdi va
bao quan chét tién xuc téc la thich hop dé str dung theo sang ché.

Mot phuong phép thich hgp cho halogen héa tién chit 1a cho tién chét phan Ung
¢ nhiét do cao voi titan halogenlua hoa tri bdn, ty y voi su ¢ mit cua chit pha lodng
hydrocacbon hogc halohydrocacbon. Titan halogenua hoa tri bén duoc vu tién la titan

tetraclorua. Tét hon 14, dung moi hydrocacbon hogc halohydrocacbon tuy y duoc s
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dung trong san phim ciia chit tién xuc tac polyme héa olefin ké ca chua 1én dén 12
nguyén tir cacbon, hodc ké ca 1én dén 9 nguyén ti cacbon. Céc hydrocacbon lam vi du
bao gdm pentan, octan, benzen, toluene, xylen, alkylbenzen, va decahydronaphtalen.
Cac halohydrocacbon béo lam vi du bao gdm metylen clorua, metylen bromua,
cloform, cacbon tetraclorua, 1,2-dibromoetan, 1,1,2-tricloetan, tricloxyclohexan,
dicloflometan va tetraclooctan. Cac halohydrocacbon thom lam vi du bao gbém
clobenzen, bromobenzen, diclobenzen, va clotoluen. Halohydrocacbon béo c6 thé 1a
hop chat chtra it nhit hai nhom thé clorua ching han nhu cacbon tetraclorua hodc
1,1,2-tricloetan. Halohydrocabon thom c6 thé 1a clobenzen hodc o-clobenzen.

Qué trinh halogen héa c6 thé dugc lap lai mot hodc nhidu lan, tuy y di kém theo
qué trinh rira bang chat 1ong tro ching han nhu hydrocacbon hoic halohydrocacbon
béo hodc thom gitta cac qua trinh halogen héa va sau khi halogen héa. Ngoai ra, tuy y
c6 thé duoc str dung mot hodc nhidu qua trinh chiét bang cach cho tiép xtic voi chét
pha lo@ng long tro, dic biét 1a hydrocacbon béo hozc thom, hodc halohydrocacbon béo
hodc thom, ddc biét 1a ¢ nhiét do cao cao hon 1000C, hodc cao hon 1100C dé loai bd
cac nhom khong bén, dic biét 1a TiCls.

Theo mdt phuong an, ché pham chét tién xtc tac Ziegler-Natta dung trong sdng
ché bao gdbm hop phén chét xuc tac rén thu duoc bang céch (i) tao huyén phu dialkoxy
magie trong hydrocacbon hoic halohydrocacbon thom 14 chét 1ong & nhiét d§ thuong,
(ii) cho dialkoxy magie tiép xtc véi titan halogenua va tiép theo (iii) cho ché pham thu
dugc tiép xtic 14n thir hai véi titan halogenua, cho dialkoxy magie tiép xuc véi dieste
clia axit dicarboxylic thom & mét sb thoi diém trong qua trinh Xt ly bang titan
halogenua & budc (ii).

Theo mdt phuong 4n, ché phim chét tién xdc téc Ziegler-Natta bao gém hop
phén chit xuc tac rin thu dugc bang cach (i) tao huyén phu chét lidu tién chit co cong
thte  MgdTi(ORe)iXy (nhu dugc md td& & trén) trong hydrocacbon hodc
halohydrocacbon la chét 16ng & nhiét do thudng, (ii) cho tién chat tiép xuc véi titan
halogenua va tiép theo (iii) cho ché phdm thu duogc tiép xtic 1an tht hai véi titan
halogenua, va cho tién chét tiép xtic voi dieste ctia axit dicarboxylic thom & mdt sb
diém trong qua trinh xtr Iy bang titan halogenua ¢ budc (ii)

Ché phém chét tién xuc tac bao gém chét cho dién tir ndi tai. Nhu duoc st dung

0 ban md ta nay, “chat cho dién tir ndi tai” 1a hop chét duoc cho vao hoidc theo cach
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khéc dugc tao thanh trong khi tao thanh ché phim chat tién xtc tic ma trao cap dién tu
cho mét hodc nhiéu kim loal c6 mit trong ché phrflm chét tién xtc tac tao ra. Khong bi
rang bugc bai bt ky 1y thuyét cu thé nao, cho ring chat cho dién tir noi tai tro gitp
cho qua trinh diéu chinh tao thanh céc vi tri hoat tinh, nhe d6 ting cuong tinh chon lap
thé clia chét xtc téc.

Theo mot phuong én, chéit cho dién tr noi tai 1a hop chét hai rang. “Hop chét
hai rang” dugc st dung trong ban mo ta nay, 1a hop chét chua it nhit hai nhém chirc
chra oxy, cdc nhém chirc chira oxy nay dugc tach riéng bang it nhat mot chudi Co-Cio
hydrocacbon bdo hoa ma cé thé tuy y chara mot hoidc nhidu nguyén tu khac loai. Hop
chit hai rang c6 thé la phtalat, diete, sucxinat, phenylen dibenzoat, maleat, malonat,
glutarat, dialkoxybenzen, bis(alkoxyalkyl), diol este, ketoeste, alkoxyalkyl este,
bis(alkoxyalkyl flouren, va hdn hop bét ky cua chung.

Theo mot phuong an, chét cho dién tr ndi tai nay la diisobutyl phtalat va/hodc
di-n-butyl phtalat.

Theo mot phuong an, chit cho dién t&r noi tai nay la 9,9-bis(metoxymetyl)-9H-
fluoren.

Theo mot phuong 4n, chét cho dién tir noi tai la phenylen dibenzoat.

Ché pham chét tién xtc tac Ziegler-Natta ciing co6 thé bao gdm chét mang tro.
Chit mang tro nay c6 thé 1a chét rn tro khong anh hudng gay hai dén hoat dong xuc
tac cia hop chit kim loai chuyén tiép. Vi du bao gdm céc oxit kim loai, chang han nhu
alumin, oxit 4 kim, chéng han nhu silic dioxit.

Ché pham xuc téc nay bao gdm chét dong xtc tac. Chat dong xuc tac dé dung
v6i ché phim chét tién xtc tic ¢6 thé 1a ché phdm chtra nhdm. Céc vi du khong gidi
han vé céc ché phdm chtra nhom thich hop bao gdm céc hop chit nhdém hitu co, ching
han nhu trialkyl nhom, dialkyl nhém hydrua, alkyl nhém dihydrua, dialkyl nh6m
halogenua-, alkyl nhém halogenua-, dialkyl nhom alkoxit va alkyl nhom dialkoxit ¢6 1
dén 10, hodc 1 dén 6 nguyén tir cacbon trong mdéi nhom alkyl- hodc alkoxit-. Theo mot
phuong 4n, chit dong xitc tac 1a hop chit Cy.4 trialkyl nhom, ching han nhu trietyl
nhém (TEA hodc TEAIL). Ty 1€ mol ctia nhom véi titan 1a 10-200:1, hodc 35-50:1.
Theo mot phuong an, ty 1€ mol ctia nhom so voi titan 1én dén 45:1.

Ché pham xuc tac theo sdng ché bao gbm chét cho dién tir hdn hop bén ngoai

(M-EED) ma bao gdm tac nhén kiém soat dd chon loc thir nhit (SCAL1), tac nhéan kiém
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soat do chon loc thir hai (SA2), va tac nhan gidi han hoat tinh (ALA). Nhu duoc su
dung & ban mo ta nay, “Chét cho dién tir bén ngoai” (hoic “EED”) 1a hop chét duoc
cho vao ddc 1ap vdi su tao thanh chét tién xtc tac chira it nhit mot nhom chire ¢6 kha
nang chuyén cho nguyén ti kim loai cip dién tu. Khong bi rang budc bai ly thuyét cu
thé nao, cho réng viéc dua vao ctia mét hodc nhiéu chat cho dién t& bén ngoai trong
ché phim xtic tic anh hudng dén cac dic tinh tiép theo ctia polyme tao thanh: muc do
thuc hién (tic la chét liéu hoa tan xylen), trong lugng phén tir (tic 1a dong ndng chay),
phén bd trong luong phéan td (MWD), nhiét d6 ndng chay, va/hodc muc do oligome.

Céc vi du khong gi6i han cua cac hop chit thich hop 1am SCA bao gdm céc hop
chét silic, chéng han nhu alkoxysilan; cac ete va polyete, ch?mg han nhu alkyl-,
xycloalkyl-, aryl-, alkyl/aryl- hdn hop, alkyl/xycloalkyl hdn hop, va/hodc cac polyete
va/hodc xycloalkyl/aryl-este hdn hop; este va polyester, dic biét 1a cac este alkyl,
xycloalkyl- va/hodc aryl- clia axit monocarboxylic hodc axit dicarboxylic, ching han
nhu céc axit monocarboxylic hodc dicarboxylic thom; ete alkyl hodc xycloalkyl hodc
cac din xudt thioete ctia este hodc polyester nay, ching han nhu cac dan xuét alkyl ét
cua alkyl este hodc dieste cta cac axit monocarboxylic hodc dicarboxylic thom; va cac
dan xuét dugc thé béng nguyén tir khac loai nhom 15 hodc 16 cua tit ca cac chét néu
trén; va cac hop chit amin, chéng han nhu cdc amin mach vong, béo hodc thom, cu
thé hon 1a céc hop chit pyrol hodc pyridin; tat ca cac hop chit SCA néu trén co téng
s6 tir 2 dén 60 nguyén tir cacbon va tir 1 dén 20 nguyén tu cacbon trong nhém alkyl
hodc alkylen bat ky, 3 dén 20 nguyén tr cacbon trong nhém xycloalkyl hodc
xycloalkylen bat ky, va 6 dén 20 nguyén tir cacbon trong nhom aryl hoic arylen bét
ky.

Theo mdt phuong an, SCA1 va/hosic SCA2 la ché phim silan ¢6 cong thurc
chung (I):

SiRm(OR")4-m
@)

Trong d6 R mdi lan xudt hién doc lap 1a hydro hodc nhom hydrocarbyl hoic
nhom amino, tuy y duoc thé béng mot hodc nhidu nhom thé chira mdt hodc nhiéu
nguyén ti khac loai thudc nhom 14, 15, 16 hodc 17. R chua lén dén 20 nguyén tu
khong tinh nguyén tir hydro va halogen, R’ la nhém Ci alkyl, va m 1a 0, 1, hodc 2.

Theo mot phuong an, R 1a Ce.12 aryl, alkyl hodc aralkyl, Cs.12 alkyl mach nhanh, hoic
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Cs-12 nhém amino mach vong, R’ 1a Ci.4 alkyl, va m la 1 hodc 2.

Theo mdt phuong an, SCA1 la dimetoxysilan. Dimetoxysilan nay co thé chira it
nh4t mot nhom alkyl bac hai va/hodc nhém amino béc hai lién két truc tiép voi nguyén
tr silic. Vi du khéong gi¢i han vé dimetoxysilan thich hop bao gbém
dixyclopentyldimetoxysilan, metylxyclohexyldimetoxysilan,
diisopropyldimetoxysilan, isopropylisoburyldimetoxysilan, diisobutyldimetoxysilan, t-
butylisopropyldimetoxysilan, xyclopentylpyrrolidinodimetoxysilan.
bis(pyrolidino)dimetoxysilan, bis(perhydroisoquinolino)dimetoxysilan, va két hop bét
ky néu trén.

Theo mdt phuong 4n SCA 1 la ché phdm ting cudng do cung. “Ché phim ting
cuong do cung” nhu dugce st dung & ban mo ta nay, 1a ché pham, ngoai viée dung dé
van hanh theo cac didu kién quy trinh theo sang ché, lam gia ting hodc theo cach khac
lam tdng cudng do cimg clia polyme thu dugc trong diéu kién polyme héa duoc quan
tdm. Céc vi du khong giéi han vé cac ché phdm tang cuong do cung thich hop bao
gdm dimetoxysilan bt ky dugc bdc 10 & trén.

Theo mot phuong an, SCAT1 la dixyclopentyldimetoxysilan.

Theo mot phuong an, SCA2 la hop chét silic dugc chon tu dietoxysilan,
trietoxysilan, tetractoxysilan, trimetoxysilan, dimetoxysilan chira hai nhom alkyl 1hach
théng, dimetoxysilan chira hai nhom alkenyl, diete, dialkoxybenzen, va hdn hop bat ky
cua ching.

Céc vi du khong gidi han vé cac hop chét silic thich hop lam SCA2 bao gém
dimetyldimetoxysilan,  vinylmetyldimetoxysilan, n-octylmetyldimetoxysilan, n-
octadexylmetyldimetoxysilan, metyldimetoxysilan, 3- clopropylmetyldimetoxysilan,
2- cloetylmetyldimetoxysilan, allyldimetoxysilan, (3,3,3-
triﬂopfopyOmetyldimetoxysilan, n-propylmetyldimetoxysilan,
clometylmetyldimetoxysilan, di-n-octyldimetoxysilan, vinyl(clometyl)dimetoxysilan,
metylxyclohexyldietoxysilan, vinylmetyldietoxysila, 1 -(trietoxysilyl)-2-
(dietoxymetylsilyl)etan, n-octylmetyldietoxysilan, octaetoxy-1,3,5-trisilapentan, n-
octadexylmetyldietoxysilan, ~metacryloxypropylmetyldietoxysilan, 2-hydroxy-4-(3-
metyldietoxysilylpropoxy)diphenylketon, (3-glyxitoxypropyl)metyldietoxysilan,
dodexylmelhyldietoxysilan, dimetyldietoxysilan, dietyldietoxysilan, 1,1 -dietoxy- 1 -

silaxyclopent-3-en, clometylmetyldietoxysilan, bis(metyldietoxysilylpropyl)amin, 3-
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aminopropylmetyldietoxysilan,

(metacryloxymetyl)metyldietoxysilan, 1,2-bis(metyldietoxysilyl)etan, va
diisobutyldietoxysilan, vinyltrimetoxysilan, vinyltrietoxysilan, benzyltrietoxysilan,
butenyltrietoxysilan, (trietoxysilyl)xyclohexan, O-(vinyloxybutyl)-N-
trietoxysilylpropylcarbamat, 10-undecenyltrimetoxysilan, n-(3-
trimetoxysilylpropyl)pyrol, N-[5-(trimetoxysylyl)-2-aza-1-oxopentyl]caprolactam,
(3,3,3-triflopropyl)trimcthoxysilanc, triethoxysilylundecanal ethylene glycol acetal,
(S)-N-trietoxysilylpropyl-O-mentocarbamat, trietoxysilylpropyletylcarbamat, N-(3-
trietoxysilylpropyl)-4,5-dihydroimidazol, (3-trietoxysilylpropyl)-t-bulylcarbamat,
styryletyltrimetoxysilan, 2-(4-pyridyletyl)trietoxysilan, n-propyltrimetoxysilan, n-
propyltrietoxysilan,  (S)-N-I-phenyletyl-N'-trietoxysilylpropylurea,  (R)-N-1 -
phenyletyl-N'-trietoxysilylpropylure, 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,
mctacryloxymetyltrimetoxysilan, metacryloxymetyltrietoxysilan, va O-
(metacryloxyetyl)-N-(trietoxysi]ylpropyl)carbamat, tetrametoxysilan va/hodc
tetraetoxysilan.

Theo mdt phuong an, SCA2 c¢6 thé la metylxyclohexydietoxysilan, di-
isobutyldietoxysilan, n-propyltrietoxysilan, tetraetoxysilan, di-n-butyl-dimetoxysilan,
benzyltrietoxysilane, but-3-enyltrietoxysilan, 1-(trietoxysilyl)-2-penten, (trietoxysilyl)
xyclohexan, va két hop bat ky cta cac chit néu trén.

Theo mot phuong an, SCA2 nay dugc chon tir dimetoxysilan chira hai nhom
alkyl mach thing, dimetoxysilan chtra hai nhém alkenyl hodc hydro, trong d6é mot
hodc nhiéu nguyén tir hidro ¢6 thé dugc thé bang halogen, va két hop bét cua chung.

Theo mot phuong an, SCA2 cé thé 1a diete, dime cua diete, dialkoxy benzen,
dime cta dialkoxybenzen, dialkoxybenzen dugc lién két bing nhom hydrocacbon

mach thiang, va két hop bat ky ctia chung. Cén luu y rang cac diete cho ALA dugc néu
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ra sau diy cling dugc dung twong duong nhu la cic vi du khong gidi han cho diete
SCA2.

Theo mot phuong an, SCA2 la ché phim tang cudong dong noéng chay. “Ché
pham ting cuong néng chdy” nhu dugc st dung & ban md ta nay, la ché phdm ma,
ngoai viéc dung dé van hanh theo cac diéu kién quy trinh cta sang ché, lam gia ting
tdc dd dong néng chdy cua polyme tao ra trong diéu kién polyme hoa quan tdm. Ché
phdm ting cudng dong noéng chay co thé 1a ché pham silan bét ky thich hop lam SCA2
nhu dugc boc 16 trén day, diete, alkoxybenzen, este, keton, amit, va/hodc amin.

M-EED bao g@)m tac nhan gidi han hoat tinh (ALA). “Téc nhan gioi han hoat
tinh”, nhu duge st dung & ban md ta nay la chét lidu lam giam hoat tinh xuc tac &
nhiét do cao, cu thé 1a trong 1o phan tmg polyme hoa & diéu kién polyme hoa & nhiét
dd 16n hon 100°C. Viéc dua ALA vao tao ra ché phém xuc tc tu gidi han hoat tinh.
Nhu duoc st dung ¢ ban md ta nay, ché phé‘im xac tac “tu gidi han hoat tinh” la ché
phdm xtc tic c¢6 hoat tinh giam di & nhiét do 16n hon khoang 100°C. Noi cach khac,
“tu gidi han hoat tinh” 1a sy suy gidm hoat tinh xuc tac khi nhiét dd phan ung tang lén
trén 100°C so v&i hoat tinh xtic tac & diéu kién polyme hoa binh thudng v&i nhiét do
phan tng thuong 1a thip hon 80°C. Ngoai ra, nhu 1a mot tiéu chuan ap dung trén thuc
té, néu mot quy trinh polyme héa, ching han nhu polyme hoa pha khi ting soi vén
hanh & diéu kién xtr 1y binh thuong c¢6 kha nang lam ngung dirng va tao ra lam db ting
v6i nguy co duoc giam di xét vé su két tu cac hat polyme, ché pham xuc tac nay duoc
goi la “tu gidi han hoat tinh.”

Nhu la do luong dugc chudn héa hoat tinh polyme hoa & nhiét d cao dé dung
trong ban mo ta nay, hoat tinh xtc tac duoc diéu chinh dé b lai ndng do monome
khac nhau do nhiét do. Vi du, néu st dung diéu kién polyme hoa pha l6ng (huyén phu
dic hodc dung dich), hé sb hiéu chinh tinh d6 hoa tan propylen giam di trong hdn hop
phan (rng & nhiét do cao dugc dua vao. Tic la hoat tinh xuc tac “dugc chuin hoa” dé
bu lai sy gidm d hoa tan so véi nhiét do thép hon, cu thé 1a & nhiét dd chuin 67°C.
Hoat tinh “duoc chudn héa”, & nhiét dd T hodc Ar, duge xac dinh 1a hoat tinh do duoc
hodc (trong lugng polyme/trong lugng chit xuc tac/gio) & nhiét do T, nhan vdi hé sb
hiéu chinh ndng d6 [P(67))/[P(T)], trong dé [P(67)] la ndng dd propylen & nhiét do
67°C va [P(T)] 1a ndng do propylen & nhiét do T. Phuong trinh cho hoat tinh duoc

chuan hoa nhu sau:
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: [P(67]
Hoat tinh dugc chuan héa (A= _—_ x Hoattinh T
[P(T)

Trong phuong trinh nay, hoat tinh & nhiét do T duoc nhéan véi ty sb ctia ndng do
propylen & 67°C véi ndng dd propylen & nhiét do T. Co thé su dung hoat tinh duogc
chuén héa thu duoc (A), da duoc diéu chinh cho su giam 116ng dd propylen do nhiét do
ting 1én, dé so sanh hoat tinh xtc tac & didu kién nhiét do thay ddi. Sau day la cac hé
s6 hiéu chinh cho diéu kién duoc st dung trong quy trinh polyme hoa 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 hiéu chinh nay 4p dung thura nhén rang hoat tinh polyme hoa tang tuyén
tinh néng do propylen ¢ didu kién dugc su dung. Hé s6 diéu chinh 1a hé s cua dung
moi hodic chét pha loang dugc st dung. Vi du, cac hé sb duoc liét ké & trén 1a cho hdn
hgp Ce.10 hydrocacbon béo thong thuong (Isopar™E, cé thé ¢ duogc tr Exxon
Chemical Company). Trong diéu kién polyme hoa pha khi do hoa tan monome thudng
khong phai 1a mot yéu t tac dong va hoat tinh thuong khong dugce hi¢u chinh cho su
ting nhiét do. Ttc 13, hoat tinh va hoat tinh duoc chudn hoa 1a giéng nhau.

“Ty sb hoat tinh duoc chuin hoa” dugc xac dinh A1/Agr, trong d6 At 14 hoat
tinh ¢ nhiét d0 T va Ag7 1a hoat tinh ¢ nhiét do 67°C. Gia tri nay c6 thé dung nhu [a
bicu thi cua su thay ddi hoat tinh phu thudc vao nhiét do. Vi du, Ao/Ae bing 0,30
cho biét 1a hoat tinh xtc tic ¢ nhiét do 100°C chi bing 30 phan tram hoat tinh xtc tic
& nhiét do 67°C. Da nhan thiy ring ¢ nhiét do 100°C, ty s A1oo/As7 12 35% hodc it hon
tao ra hé thdng xuc tac 1a hé thdng tu tit.

ALA c6 thé 14 este thom hodc din xudt ctia no, este béo hodc din xuit ciia no,
diete, poly(alkylen glycol) este, va két hop cua ching. Cac vi du khong gidi han vé
este thom thich hgp bao gdm este Ciio alkyl hodc xycloalkyl cua cac axit
monocacboxylic thom. Cac dan xuét dugc thé thich hop ctia chiing bao gdm cac hop
chit duoc thé ca trén cac vong thom hodc nhom este bang mot hodc nhiéu nh(’)lﬁ thé
chira mét hodc nhiéu nguyén ti khac loai nhom 14, 15, hodc 16, ddc biét la oxy. Céc vi

du vé& cédc nhom thé nay bao gém cac nhom (poly)alkylete, xycloalkylete, arylete,

-13-



20971

aralkylete, alkylthioetc, arylthioete, dialkylamin, diarylamin, diaralkylamin, va
trialkylsilan. Este ctia axit carboxylic thom c¢6 thé 1a Ci0 hydrocarbyl este clia axit
benzoic trong d6 nhém hydrocarbyl khong duoc thé hodc dugc thé bd mot hodc nhiéu
nguyén t khac loai nhom 14, 15, 16 chta cidc nhém thé va cac dan xudt ete
(poly)hydrocarbyl Ci ctia né, hodc Ci. alkyl benzoate va céc dan xuit duoc alkylat
héa dang vong Ci4 cia nd, hodc metyl benzoat, propyl benzoat, metyl p-
etOX)fbenZoat, etyl p-metoxybenzoat, va etyl p-etoxybenzoat. Theo mot phuong an,
este cta axit carboxylic thom la etyl p-etoxybenzoat.

Theo mdt phuong 4n, ALA la este béo. Este béo nay c6 thé la este cua axit béo
C4-C30 o thé 1a mono- hodc poly- (hai hodc nhiéu) este, c6 thé 1a mach théng hodc
mach nhanh, c6 thé 1a bdo hoa hoic khong bio hoa, va két hop bit ky cta ching. Este
cta axit béo Cs-Cso ciing ¢6 thé duge thé bang mot hoac nhidu nhom thé chira nguyén
tr khéac loai nhém 14, 15, hodc 16. Cac vi du khong gidi han vé este cua axit béo Cy-
Cs3o thich hop bao gdém este Ci.0 alkyl cia axit mono carboxylic béo Ca.30, este Ci.20
alkyl cua 4c axit monocarboxylic béo Cs.0, mono va dieste Ci4 alyl- cia cac axit
monocarboxylic, dicarboxylic béo Csn, este alkyl Ci4 cla cic cac axit
monocarboxylic va dicarboxylic béo Cs-0, va céc dan xudt mono- hodc polycarboxylat
Ca-20 cua cac ete Ca-100 (poly) glycol hodc Ca.100 (poly) glycol. Theo mdt phuong an
khéc, este cuia axit béo C4-C3o ¢6 thé 12 isopropyl myristat va/hogc di-n-butyl sebacat.

Theo mot phuong an, ALA la isopropyl myristat.

Theo mdt phuong 4n, ALA la diete. Diete c6 thé la dialkyl diete dugc thé hién

bang cong thirc dudi ddy.

R R ) v g (RS

S e Y e A

Trong d6 R' dén R* ddc lap v6i nhau 1a nhom alkyl, aryl c6 1én dén 20 nguyén
tr cacbon, ma cé thé tuy y chtra nguyén tu khac loai nhom 14, 15, 16 hodc 17, voi
diéu kién 1a R' va R?1a nguyén ti hydro. Cac vi du khong gidi han vé cc hop chat ete
dialkyl thich hop bao gém dimetyl ete, dietyl ete, dibutyl ete, metyl etyl ete, metyl
butyl ete, metyl xyclohexyl ete, 2,2-dimetyl- 1 ,3-dimetoxypropan, 2,2-dietyl-l ,3-
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dimetoxypropan,  2,2-di-n-butyl- 1 ,3-dimetoxypropan, 2,2-diisobutyl-l 3-
dimetoxypropan, 2-etyl-2-n-butyl- 1,3-dimetoxypropan, 2-n-propyl-2-xyclopentyl-1,3-
dimetoxypropan,  2,2-dimetyl-l1  ,3-dietoxypropan,  2-isopropyl-2-isobutyl-I,3-
dimetoxypropan, 2,2 -dixyclopenty 1-1,3-dimetoxypropan, 2-n-propyl-2-xyclohcxyl- |
,3-dietoxypropan, va 9,9-bis(metoxymetyl)fluoren. Theo mdt phuong an khéc, hop
chat ete dialkyl 14 2,2-diisobutyl- 1 ,3-dimetoxypropan.

Theo mét phuong an, ALA 1a Este poly (alkylen glycol). Cac vi du khong gigi
han vé& este poly(alkylen glycol) thich hgp bao gém poly(alkylen glycol)mono hoic
diaxetat, poly(alkylen glycol) mono- hodc di-myristat, poly(alkylen glycol) mono-
hodc di-laurat, poly (alkylen glycol) mono- hodc di-oleat, glyxeryl tri(axetat), glyxeryl
tri-este cia axit carboxylic béo Ca.o, va két hop bat ky cta ching. Theo mot phuong
an, gbc poly (alkylen glycol) clia este poly(alkylen glycol) 1a poly(etylen glycol).

Theo mdt phuong én, ty 1€ mol ctia nhom so véi ALA ¢6 thé 1a 1,4-85:1, hoic
2.0-50:1, hodic 4-30:1. Pbi v6i ALA ma chira nhidu hon mot nhom carboxylat, tht ca
cac nhom carboxylat dugc xem la thanh phén httu hi¢u. Vi dy, phan ti sebacat chira
hai nhom chure carboxylat duge xem la co6 hai phan tir chire hitu hi¢u.

Theo mot phuong an, ché phiam xuc tac bao gdm ty 1& mol ctia nhom so véi la
0,5-25:1, hodc 1,0-20:1, hoac 1,5-15:1 hodc nho hon 6,0, hodc nho hon 5, hodc nho
hon 4,5.

Theo mét phuong an ty 1& A:M-EED 14 0,5-4,0:1. Khong mudn bi rang budc
boi Iy thuyét bét k¥, cho ring ty 18 AUM-EED 12 0,5:1 dén 4,0:1 tao ra lugng di nhom
dé mang phan tng polyme héa & nhiét dd polyme héa binh thuong. Tuy nhién, & nhiét
dd cao (do su 1éch nhiét d hodc rdi loan quy trinh, chz"ing han), nhiéu géc nhom phén
ing v6i thanh phan chat xuc tic khéc. Didu nay din dén sy thiéu nhém lam cham lai
phan tng polyme héa. Su thiéu giam nhoém nay dan dén su gidm tuong ung sé luong
chit cho dién tir duge tao phuc chit v&i nhom. Céc cap dién tu tu do cua chit cho
khéngtaophﬁcchéthnlhulwihéchétxactéqcﬁéunaytulanlngungphmlﬁng

Nhu duge st dung & ban mb ta nay, “SCA tong” la luong két hop (theo mol)
SCA1 va SCA2. Noéi cach khac, SCA tong = SCAL (mol) + SCA2 (mol). Lugng ALA
trong M-EED lam tdng kha ndng tu gidi han hoat tinh cia chét xtc tac & nhiét dd cao,
trong khi luong SCAT tao ra d§ ciing va SCA2 tao ra dong néng chay trong polyme
thu duge. Ty 1€ mol SCA téng so voi ALA la 0,43-2,33:1, hodc 0,54-1,85:1, hoidc
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0,67-1,5:1. Ty 1€ mol SCA1 so voi SCA téng la 0,2-0,5:1, 0,25-0,45:1 hodc 0,30-
0,40:1. Nguoi ndp don da phat hién bat ngd va ngoai mong doi 1a ty 1& mol c6 kiém
sodt cua: (1) SCA1 so voi SCA2, va/hodc (2) SCA tong so voi ALA va/hoic (3) SCAL
so v6i SCA téng tao ra cho polyme thu duoc véi dic tinh dic biét 1a dong noéng chay
cao va dg cung cao két hop véi ddc tinh van hanh nhu la chét xuc tac tu gidi han hoat
tinh.

Theo mét phuong an, ty 1é mol ciia SCA tdng so véi ALA 1a 0,43-2,33:1 va ty
1€ mol cua SCA1 so voi SCA téng 1a 0,2-0,5:1.

Theo mdt phuong an, ché pham xac tic bao gém ty 1& mol nhdm so véi SCA
ton 1a 1,4-85:1, hodc 2,0-50:1, hoac 4,0-30:1.

Theo mdt phuong 4n, ché pham xuc tac bao gdm ty 1é mol ctia SCA tong sc voi
ALA nhé hon 1,0. Dang ngac nhién va ngoai mong doi la da phat hién ra rang viéc
duy tri ty 1& mol ctia SCA téng so v6i ALA nho hon 1,0 cai thién dang ké dac diém
van hanh cua 10 phan ung.

Theo mot phuong an, M-EED chua dixyclopentyldimetoxysilan (SCA1), ché
phim ting cuong dong chay (SCA2), va isopropyl myristat (ALA). Theo mot phuong
an khac, SCA2 dugc chon tir metylxyclohexyldietoxysilan, diisobutyldietoxysilan, di-
n-butyl-dimetoxysilan, n-propyltrietoxysilan, benzyltrietoxysilan, butenyltrietoxysilan,
(trietoxysilyl)xyclohexan, tetraetoxysilan, 1 -etoxy-2-(6-(2-
etoxyphenoxy)hexyloxy)benzen, | -etoxy-2-n-pentoxybenzen, va két hop bét ky cua
chung.

Ty 1€ mol gifta cac thanh phan khic nhau ctia ché phim xuc tac dugce dua ra
trong Bang 1 dudi day.

Bang 1

Ty 1€ mol Khoang
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AL so véi Ti 10-200:1
Al so v6i M-EED 0,5-25:1
Ti so v6i M-EED 1-100:1
Al so véi SCA tong 1,4-85:1
Al so vo1 ALA 1,4-85:1

SCA téng so voi ALA 0,43-2,33:1
SCA1 so véi SCA2 0,1-1,0:1
SCA1 so véi SCA tong 0,2-0,5:1

Ché pham xtic tic theo sang ché c6 thé bao gdm hai hodc nhiéu phuong an
dugc bde 10 trong ban mo ta nay.

Theo mot phuong an, viéc tao thanh polyme trén co s& propylen hoat tinh xay
ra nhd quy trinh polyme héa pha khi theo d6 ché pham xuc tic duoc tiép xic voi
propylen va tily y mot hodc nhiu olefin trong 16 phan mg polyme thi nhat. Tuy ,
mdt hodc nhiéu monome olefin ¢6 thé duge dua vao 10 phan ing polyme hoa thir nhit
cling voi propylen dé phan tmg véi chéat xuc tac tao thanh polyme, copolyme, (hodc
tang s6i gdm céc hat polyme). Cac vi du khong gidi han vé monome olefin thich chop
bao gdm etylen, Ca.z0 a-olefin, ching han nhu 1-buten, 1-penten, 1-hexen, 4 metyl-1-
penten, 1- hepten, 1-octen, 1-decen, 1-dodexen, va céc olefin tuong tu; Cs-20 diolefin,
chéng han nhu 1,3-butadien, 1,3-pentadien, norbornadien, 5-etyliden-2-norbornen
(ENB) va dixyclopentadien; cac hop chét thom Cg.40 vinyl bao gdm styrene, o-, m-, va
p-metylstyren, divinylbenzen, vinylbiphenyl, vinylnapthalen; cic hop chit thom Cg.o
vinyl dugc thé halogen ching han nhu clostyren va flostyren.

Nhu duoc sir dung & ban md ta nay, “diéu kién polyme hoa” l1a cac thong sb
nhiét do va 4p suét trong 10 phan tng polyme héa thich hop dé thic ddy quy trinh
polyme hoa gitta ché phim xuc tac va olefin dé tao thanh polyme mong muén. Quy
trinh polyme hoa c6 thé 1a quy trinh polyme héa pha khi, quy trinh polyme hoa bot
nhao, hodc quy trinh polyme hoa khéi, van hanh trong mot, hodc nhiéu hon mot, 10
phan tmg polyme hoa. Theo do, 10 phan tng polyme hoa co thé 1a phan (mg polyme
héa pha khi, 16 phan Gng polyme héa pha léng, hodc két hop ctia chung. |

Can hi€u rdng viéc dua hydro vao trong 10 phan ing polyme hoéa la mot phan
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cua diéu kién polyme hoa. Trong quy trinh polyme héa, hydro 1a tac nhan chuyén
mach va anh huong dén trong lwong phén tir (va tuvong ung la tbc do dong néng chay)
ctia polyme thu dugc.

Theo mdt phuong 4n, quy trinh polyme hoa duoc thuc hién bang cich polyme
hoa pha khi. Nhu dugc sir dung trong ban mo ta nay, “polyme hoa pha khi,” hodc “quy
trinh polyme hoéa pha khi,” 14 qua trinh dich chuyén méi trudong ting soi di xubng, moi
trudng tAng s6i nay chira mot hodc nhidu monome, véi su ¢6 mat cia chit xuc tic qua
tang s6i ctia cac hat polyme dugc duy trinh trong tinh trang tang sbi duoc tao ting soi
bdi mai truong ting soi. “Su tao tang soi,” “dugc tao tang s6i,” hodc “tao tang s6i” la
qué trinh tiép xtic cht khi-cht rin trong d6 ting gém céc hat polyme chi nhé dugc
nhic 1én va dugc khudy tron bang dong khi di 1én. Qua trinh tao tdng sdi xuit hién
trong tang cic hat khi dong chat 16ng di 1én qua khe hé cta tdng hat dén ap suét riéng
ph&lvésuténglucrnasétvuotquétrongluqnglmu.[k)dé,ﬂﬁngséf’Eigénlnhéu
hat polyme duoc tao huyén phu & trang thai tang s6i nhd dong mai truong tang soi.
“MOoi truong téng $61” 12 mdt hodc nhiéu khi olefin, tuy y mot khi mang (chéng han
nhu Hz hodc Ny) va tiy y chit 1dng (ching han nhu hydrocacbon) dang 1én qua 16 phéan
tng pha khi.

Lo phan tng polyme héa pha khi thong thuong (hodc 16 phan ing pha khi) bao
gdm thung (ttre 13, 16 phan tng), ting s6i, dia phan bd, duong dng vao va ra, may nén,
bo lam lanh chu trinh khi hodc b trao dbi nhiét, va hé théng x4 san phim. Thung bao
gdm vung phan Gmg va ving giam toc do, moi trong sd ving nay nim trén dia phan bd.
Tang nam trong ving phan tng. Theo mot phuong &n, moi truong ting sdi bao g611'1
khi propylen va it nhat mét khi khéc chang han nhu olefin va/hodc khi mang chang
han nhu hydro hodc nito. Theo mdt phuong 4n, quy trinh polyme hoéa pha khi dugc
thuc hién theo phuong thure dam dac.

Theo mdt phuong an, qua trinh tiép xuc xay ra nho viée cép ché pham xaé tac
vao 10 phan tng polyme héa va dua olefin vao 16 phan ing polyme hda. Theo mot
phuong an, quy trinh bao gdm cho olefin tiép xuc v6i chat dong xiic tic. Chét ddng
xuc tac nay cé thé duoc tao hdn hop voi ché phém chét tién xuc tac (trdn so bd) trudce
khi dua ché pham chat tién xuc tac vao 10 phan tng polyme héa. Theo mot phuong an
khac, chat dong xic tac duge cho vao 10 phan ing polyme hoa mot cach doc lap véi

ché phadm chat tién xtc tdc. Viéc dua doc lap chat dong xuc tdc vao 10 phan ung
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polyme hoa cé thé xay ra dong thoi, hodc vé co ban dong thoi, vai viée cdp ché pham
chit tién xuc tac.

Theo mdt phuong 4n, quy trinh nay bao gdm viéc tron hodc két hop theo cach
khac M-EED véi ché pham chét tién xtc tac. M-EED nay ¢6 thé duogc tao phurc chit
v6i chét déng xtc tac va/hodc tao hdn hop véi ché phém chét tién xuc tac (trén so bd)
trude khi co su tiép xuc gitta ché phim xtc tac va propylen. Theo mot phuong an
khac, M-EED (hoac thanh phén don 1¢ cta nd) co thé duge dua mot cach doc 1ap vao
10 phan img polyme hoa.

Theo mot phuong 4an, quy trinh polyme héa bao gdm viéc duy tri ty 1& mol
hydro so vé1 propylen (“H2/Cs”) nhé hon 0,30 (tte 1a 0,30:1), hodc nho hon 0,20, hoéc
nho hon 0,18, hodc nho hon 0,16, hodc nhé hon 0,08 trong 10 phan Gng thir nhét. Mic
di co thé dat duoc dong néng chay cao bang cach su dung lugng hydro cao, da phat
hién thay ring polyme trén co sé propylen tao ra bang cach dung ty 1€ mol Hy/Cs cao
hon 0,30 thuc ddy déang ké phan tng hydro hoa khong mong mubn ctia propylen vdi su
c6 mat cua thép cacbon dugc oxy hoa cua 1o phan ing va lam giam hoat tinh xuc téc.
Nguoc lai, trén co sé propylen thu duoc bang quy trinh theo sang ché tranh duoc viée
ding luong chit xuc tac con lai qué nhidu khi ty 1€ mol Hy/Cs 1a nho hon 0,3.

Hon nira, vi gid tri ty 1€ mol Hy/C3 thép, chéng han nhu gia tri theo sang ché 1a
nhé hon 0,30, cai thién ning sudt dung chét xuc tac. Vi gia tri cho ty 1€ mol Hy/Cs gia
tang, cang nhiéu hydro thay thé mét luong propylen cang 16n. Viéc thay thé propylen
bang hydro lam giam luong propylen sin c6 cho phan tng va&i ché pham xuac tac. Do
do, gia tri ty 1& mol Ho/Cs 16n biéu thi 1a it co propylen cho quy trinh polyme hoa.
Cang it propylen sén cé cho phan ting biéu thi 1a cang it polyme tao ra-biéu thi la hoat
tinh xuc tac gidm va san lugng 16 phan ing giam di.

Nguoc lai, ché phdm xuc tac nay c6 thé cho tao thanh polyme trén co s&
propylen dong néng chay cao bing cich ty 18 Ho/Cs thép, cu thé 1a, ty 1€ mol Hy/C;
nho hon 0,3. Do dé, dép Gmg v6i hydro dugc cai thién cta ché phim xuc tic theo sang
chécéiﬂﬁénluxuthﬂlXact&:vécéiﬂﬁénsénlugng.

Theo mdt phuong 4n, quy trinh polyme héa bao gdm viéc duy tri ap xuat hydro
riéng phéan chi thip hon khoang 80 psi, hodc thip hon khoang 71 psi, hodc thap hon
khoang 63 psi.

Theo mdt phuong én, quy trinh nay bao gdm tu gidi han hoat tinh cua quy trinh
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polyme héa khi nhiét d) trong 10 phdn tng la 16n hon khoang 100°C.

Theo mot phuong 4n, quy trinh bao gdm viéc tao thanh polyme trén co s&
propylen trong mot 10 phan tng polyme hoa.

Ngudi ndp don thiy ngac nhién va ngoai mong doi khi phat hién ra ring su co
mit cta chit cho dién tir hdn hop bén ngoai tao ra ché phém xUc tac tu gidi han hoat
tinh va tao ra polyme trén co s& propylen véi do cung cao va dong nong chay cao
trong mdt 16 phan tng polyme hoa ¢ diéu kién polyme hoa tiéu chuan. Khong muén bi
rang budc bai Iy thuyét bit ky, cho rang ALA céi thién kha nang hoat dong trong 16
phan tmg polyme héa bing cach ngan can su ting tbc dd phan ting do sur ting nhiét do,
su tao mang polyme, va/hodc két tu polyme gy ra do qua nhiét. Viéc dua SCAI va
SCA2 vao giup cho viéc tao thanh polyme trén co sé propylen cé d) cing cao (tic la
Twmr cao hon 170°C)/dong néng chay cao (tirc 1a nhiéu hon 50, hoac 60, hodc 70, hodc
100g/phit khi ding lugng hydro chuan.

Pic biét 13, quy trinh c6 uu diém 1a tao ra polyme trén co sé propylen co do
cirng cao va dong nong chay cao ma khong can giam nhdt- mot k§ thuét thong thuong
dé gia ting MFR ngoai gi¢i han st dung hydro ctia polyme trén co sé do cung cao tinh
khiét cAp phan tng nhu md ta truge day. Thudt ngl “giam nhot” (hodc “crackinh®),
nhu duoc sir dung & ban mo ta nay, 1a qué trinh giam chat luong bang nhiét va/hoic
héa hoc cia polyme thanh cidc doan mach polyme nho hon. Qua trinh giam nhét thong
thuong bao gdm viéc dua polyme (chang han nhu polypropylen) & trang thai néng
chay véi su ¢d mit cua chit khoi mao géc tu do (chéng han nhu peroxit) dé thoai bién
polypropylen thanh cdc doan mach propylen nhdé hon. Qué trinh giam nhdt la xay ra
sau khi ra khoi 10 phan tmg. Can hiéu ring céc quy trinh theo sang ché dé tao ra
copolyme propylen chiu va dap 1a cac quy trinh polyme héa dién ra trong 16 phan Ung.
Do do cac quy trinh theo sdng ché dé san xuét copolyme propylen chiu va dap khong
bao gdm qua trinh giam nhdt.

Qua trinh giam nhét c6 nhiéu tac dung phu chang han nhu tao thanh san pham
phin hiy (thudong giy ra cac vin dé vé mui vi va khong thich hop dung véi thuc
phélﬁ), tang chi phi san xudt, va giam do cimg polyme. Giam nhét lam gia ting dong
nong chay va con lam gidm trong luong trung binh trong lugng phan tr clia polyme.
Giam nhét bién dbi cdu trac vat ly va hoa hoc ctuia polyme ban dau. Vi du, pofyme

dong nhat propylen dugc giam nhdt s& thé hién cac tinh chat vat ly va/hodc co hoc
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gidm di (tic 1a giam modun kéo, giam mddun udn) so véi polyme ddng nhit propylen
chua crackinh véi cung MFR.

Theo mdt phuong 4n, quy trinh theo sang ché tao thanh polyme trén co so
propylen chua crackinh. Polyme dugc noi la “chua crackinh” khi chua dugc giam
nhét. Noi cach khéc, polyme chua crackinh polyme khong duoc thoai bién bing
phuong phap nhiét va/hodc bang hoa hoc. Polyme chua crackinh khong thé hién su
suy giam céc tinh chét va/hodc co hoc lién quan dén trong luong phan t&r (chang han
nhu mo dun udn va/hodc céc tinh chét cing), nhu polyme bi giam nhdt 6 cung MFR.
Ngoai ra, polyme chua crackinh khong co qué trinh san pham phan hily (thuong gdy ra
cac vin dé mui vi va khéng thich hop dung véi thuc pham) nhu véi polyme bi giam
nhdt.

Theo mot phuong 4n, quy trinh bao gdm viéc tao thanh polyme trén co sé
propylen c¢6 mot hodc nhiéu dic tinh sau day: (i) polyme dong nhét propylen chua
crackinh; (ii) MFR cao hon 50g/10 phut, hodc cao hon 60g/10 phut, hodc cao hon
70g/10 phut, hodc cao hon 100g/10 phut; (iii) ham lugng hoa tan trong xylen nho hon
4% trong luong hodc nhd hon 3% trong lugng, hodc nam trong khoang tur 0,1% trong
luong dén nhé hon 2,0% trong luong; (iv) Tmr 16n hon khoang 165°C, hodc 16n hon
170°C; (v) ham lugng ALA it nhit khoang Sppm dén 150ppm; (vi) ham lu.'Q'ng
oligome sau 10 phan tng (“oligome” 1a cac hop chit C1»-Ca1) nhé hon 3000ppm, hodc
nho hon 2500ppm, hodc ndm trong khoang tir 500ppm dén khoang 3000ppm; va/hodc
(viii) ham luong oligome sau 10 phan ung vao khoang 10%, hodc khoang 20%, hoic
khoang 40% thdp hon ham luong oligome tuong ng cua polyme trén co s& propylen
duoc tao ra bang ché pham xic tic chira mot chét tang cuong do cing SCA (va tuy y
ALA) trong diéu kién polyme hoa tuong tu. Thudt nglr “ham lugng oligome sau phan
Ung,” nhu dugc s dung ¢ ban mo ta nay, la ham lugng oligome cua polyme trén co sé
propylen thu dugc ngay sau khi ra khéi 10 phan ing polyme hoa. Noi cach khac, “ham
luong oligome sau 10 phan Gmg” [a ham luong oligome trudc bét ky qua trinh rda, gia
nhiét, va/hodc tinh ché sau khi polyme hoa.

Theo mt phuong an, polyme trén co so propylen chua crackinh la polyme
propylen dong nhét. Theo mot phuong an khac, polyme trén co s& propylen ¢6 ham
luqngd@ctéthéphoackhéngcé,cés&lphénlphalhﬁyth&ahoéekhéngcé,céitnﬁn

kho chiu hodc khong cé.
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Theo mdt phuong an, polyme trén co sé propylen hoat tinh c6 thé tao ra nhu
dugc boc 16 trong don dang xét nghiém 12/390,785 (Attorney Docket s6 DOW-34661-
B), ndp ngay 23/02/2009, toan bd ndi dung cua tai li€u nay dugc két hop v6i ban mo ta
theo cach vién dan.

Quy trinh theo séang ché bao gdm viéc dua polyme trén co s& propylen hoat tinh
vao 10 phan Ung polyme hoa thtt hai. Theo mdt phuong an, 10 phan trng polyme hoa
thtr nhat va 10 phan tng polyme hoéa thir hai van hanh ndi tiép nhau, theo d6 dong chay
tir 10 phan tng polyme hoa thtr nhit duoc nap vao 16 phan Gmg polyme héa thi hai va
mat hodc nhiéu monome olefin bd sung (hodc khac) dugc cho vao 16 phan tng polyme
hoa thir hai dé tiép tuc quy trinh polyme hoa. Theo mét phuong an khac, mdi trong 6
10 phan ung polyme hoa thtr nhat va 10 phan tng polyme hoa thi hai 1a 1o phan tng
polyme hda pha khi.

Quy trinh bao gom cho polyme trén co s¢ propylen hoat tinh tiép xitic v6i it nhat
mdt olefin trong 10 phan tmg polyme hoéa thtr hai trong diéu kién polyme héa, va tao
thanh copolyme propylen chiu va dip ¢6 tbc do dong nong chay 16n hon khoang
60g/10 phut nhu duge do theo ASTM D1238-01. It nhat mét olefin bao gbm olefin
khong phai la propylen.

Theo mdt phuong 4n, quy trinh bao gém viéc tao thanh polyme trén co sé&
propylen hoat tinh vé1 MFR cao hon 160g/10 phut va tao thanh copolyme propylen
chiu va dip voi MFR 16n hon khoang 85g/10 phtt. Theo mét phuong an khac, quy
trinh bao gébm viéc tao thanh polyme trén c& sé propylen hoat tinh véi MFR cao hon
200g/10 phut va tao thanh copolyme propylen chiu va ddp voi MFR 16n hon khoang
100g/10 phut. Theo mdt phuong an khac, quy trinh bao gdm viéc tao thanh polyme
trén co s& propylen hoat tinh véi MFR [6n hon khoang 300g/10 phut va tao thanh
copolyme propylen chiu va dap véi MFR 16n hon khoang 150g/10 phut.

Copolyme propylen chiu va dép la copolyme di pha. Nhu dugc st dung & ban
md t nay, “copolyme di pha” la polyme nhiéu pha cé pha polyme lién tuc (con dugc
goi 14 pha chét nén) va pha polyme gian doan (con dugc goi 1 pha dan hoi hodc pha
cao su, hodc cao su) dugc phan tan trong pha polyme lién tuc. Polyme trén co s¢
propylen tao ra trong 10 phan tng thir nhat la pha lién tuc. Olefin dugc polyme hoa véi
su ¢O mét cua polyme trén co sd propylen trong 10 phan tng thir hai va tao thanh pha

gian doan. Copolyme di pha c6 thé chira nhiéu hon hai pha polyme.
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Olefin dugc dua vao 10 phan tGng tht hai ¢ thé 1a propylen, etylen, Caz0 a-
olefin (ching han nhu I-buten, 1- penten, 1-hexen, 4-metyl-1-penten, 1-hepten, 1-
octen, 1-dexen, 1-dodexen va cdc chét tuong tu), hodc két hop bat ky cua ching. Theo
mdt phuong an, propylen va etylen duoc cho tiép xuc véi polyme trén co s& propylen
hoat tinh trong 10 phan Gng thi hai dé tao thanh copolyme propylen chiu va dap co
copolyme propylen/etylen la pha gian doan.

Theo mét phuong 4n, copolyme propylen chiu va dap c6 gia tri Fc ndm trong
khoang 5% trong luong dén 50% trong luong, hodc nim trong khoang 10% trong
luong dén 40% trong luong, hodc ndm trong khoang tir 20% trong luong dén 30%
trong luong. Nhu duge sir dung & ban mé ta nay, “phan gian doan cta copolyme”
(“Fc¢”) 1a phén tram trong luong cua pha gian doan c6 mat copolyme di pha. Gia tri Fc
dua trén tong trong lugng cla copolyme propylen chiu va dap.

Copolyme propylen chiu va dép c6 thé cé gi4 tri Ec ndm trong khoang tir 20%
trong luong dén khoang 90% trong luong, hodc nim trong khoang tir 30% trong lugng
dén 80% trong luong, hodc nim trong khodng tir 40% trong lugng dén 60% trong
luong. Nhu duge st dung & ban mo ta ndy, “ham luong etylen” (“Ec”) 1a phéan tram
trong luong cua etylen c6 mdt trong pha gian doan ctia copolyme propylen chiu va
dap. Gia tri Ec dua trén téng trong lugng cia pha gian doan (hoéc cao su).

Theo mdt phuong én, quy trinh polyme héa bao gdm viéc duy tri ty 1€ mol
hydro- so v&i- propylen (“H2/C3”) nho hon 0,3 trong 10 phan tng polyme thir nhat,
va/hodc trong 1o phan tng polyme héa thir hai. D3 phét hién thiy ring polyme trén co
s& propylen tao ra bang cach dung ty 1& mol Ha/Cs cao hon 0,3 chira mot lugng du ctia
phan ton chét xuc tac ching han nhu titan va/hodc clo. Polyme trén co sé propylen thu
dugc dugc tao ra theo quy trinh sang ché tranh duoc luong du phin ton chit xuc tac do
ty 1€ mol H»/Cj31a nho hon 0,3.

Theo mét phuong an khéc, quy trinh bao gém viéc duy tri ty 1€ mol H2/C3 nhd
hon 0,10, hodc nho hon 0,08, hodc nhd hon 0,04, hodc nho hon 0,03, trong 16 phan
ang polyme hoéa thir hai. Nguoi nop don da ngac nhién va ngoai mong doi phat hién ra
rﬁlng viéc duy tri ty 1€ mol Ha/C; nho hon 0,3 (va/hodc duy tri ty 1€ mol Ha/Cs dén nho
hon 0,1 trong 16 phan Ung tht hai) lam giam tiéu thu hydro va cai thién hoat tinh xtc
tac vi mot lugng hydro ¢6 mét nhé hon sé lam giam 4p suét riéng phan cua propylen

va/hoac olefin khac.
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Khéng bi rang budc béi bat ky 1y thuyét cu thé nao, cho rang ché pham xuc tac
theo quy trinh sang ché gop phin tao ra ham luong chat dé& bay hoi thdp trong
copolyme propylen chiu va dép thu dugc. Theo mdt phuong an, quy trinh bao gdm
viéc tao thanh copolyme propylen chiu va dép c¢6 ham lugng chat d& bay hoi nhé hon
khoang 65 pg/g. Nhu duoc sir dung & ban mo ta nay, “cac chét dé bay hoi” 1 cac chét
chira cacbon bi tach ra khoi polyme dudi dang hoi la nhé hon khoang 65 ng/g, hodc
nhé hon khoang 60 pg/g, hodc nhé hon khoang 50 pg/g, hoac nim trong khoang tir 10
ng/g dén nho hon khoang 65 pg/g. Ham luong chét dé bay hoi dugc xéac dinh theo tiéu
chuén Volkswagen (VW) PV-3341.

Muc thép ctia ham lugng chit dé bay hoi trong copolyme theo sang ché
propylen chiu va ddp c6 uu diém la lam giam, hodc han ché qua trinh thoi khi sau do.
Thong thudng copolyme propylen chiu va dap binh thuong can dén qué trinh thdi khi
nito va/hodc thdi hoi nude (trong vai ngay) dé lam giam ham lugng chét dé bay hoi
dén muc do chép nhén dugc-dic biét dé dung cho tng dung doi hoi ham lugng chét dé&
bay hoi thap, ching han nhu tng dung lam d6 chta thuc phdm. Ham luong chét dé
bay hoi thip trong copolyme theo sang ché propylen chiu va ddp lam giam thoi gian
thdi khi hodc han ché ca qua trinh théi khi.

Theo mdt phuong an, quy trinh bao gdm tu gidi han hoat tinh qua trinh phan
Gng polyme hoa khi nhiét d6 cao hon 100°C trong 10 phan tng polyme hoa thi nhat
va/hodc 16 phan tng polyme hoa thir hai. Khong mudn bi rang budc boi 1y thuyét bt
ky, cho rang ALA cai thién sy van hanh trong 16 phan tmg polyme hoa bang cach ngin
can su tang tde dd phan Ung do su tang nhiét do, su tao mang polyme, va/hoic két tu
polyme gay ra do qua nhiéu nhiét trong quy trinh polyme hoa trong tung 10 phan Gng.

Theo mot phuong an, quy trinh bao g&n viéc dua M-EED, hodc mét hodc nhiéu
thanh phan ctia n6, vao 10 phan g thtr hai. Do d6, c6 thé cho tac nhén kiém soat do
chon loc thir nhit (SCA1), tac nhan kiém soat do chon loc thtr hai (SCA?2), va/hoic tac
nhan gidi han hoat tinh (ALA), mdt cach riéng biét, hoac theo két hop bét ky, vao 10
phan ung thir hai.

Quy trinh ¢ thé gdm hai hodc nhiéu phuong an duoc boc 10 trong ban mo ta
nay.

Sang ché dé xuit mot quy trinh khac ntta. Theo mot phuong an, quy trinh

polyme hoa dugc dé xuat bao gom viéc cho tiép xuc, trong 16 phan ing polyme hoa
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trong diéu kién polyme hoa, it nhat mot olefin tiép xtic voi polyme trén co s propylen
hoat tinh. Polyme trén co s& propylen hoat tinh ¢ téc do dong néng chay 16n hon
khoang 100g/10 phut.

Quy trinh con bao gém viéc tao thanh copolyme propylen chiu va ddp c6 toc do
dong nong chay it nhat 1a 85g/10 phat nhu duoc do theo ASTM D-1238-01 (239°C,
2,16 kg trong luong). Theo mot phuong én, polyme trén co s& propylen ¢c6 MFR 16n
hon khoang 150g/10 phut va copolyme propylen chiu va dép nay c6 MFR 16n hon
khoang 100g/10 phut. Theo mot phuong an khéc, polyme trén co s& propylen c6 MFR
[6n hon khoang 200g/phut va copolyme propylen chiu va ddp nay ¢c6 MFR 16n hon
khoang 150g/10 phut.

Theo modt phuong 4n, quy trinh polyme héa xay ra bing cach polyme hoa pha
khi. N6i cach khac, qua trinh tiép xtc gitra polyme trén co sé propylen hoat tinh va
olefin xdy ra trong 10 phan Gng polyme hoa pha khi trong diéu kién polyme hoa. Lo
phan tmg polyme héa nay c6 thé 1a 16 phan ung polyme héa thir hai nhu duoc boc 16
trén day.

Theo modt phuong 4n, quy trinh bao gdm viéc duy tri ty 1é mol Ha/C3 nhé hon
0,20, hodc nho hon 0,10, hodc nho hon 0,08, hodc nhé hon 0,04, hodac nhé hon 0,03
trong qua trinh tao thanh copolyme propylen chiu va dép.

Theo mdt phuwong an, quy trinh bao gdm tu giéi han hoat tinh quy trinh polyme
héa bang ché phim xuc tac dugc dua vao polyme trén co s& propylen hoat tinh khi
nhiét do trong 16 phan tng polyme hoa la 16n hon khoang 100°C. Chét xuc tac duoc
dua vao polyme trén co s& propylen hoat tinh c¢6 thé 1a ché phim xuc tac dugc boc 16
trong ban mé ta nay co chét tién xuc tac, chit ddng xtic tac va chét cho dién tir hdn hop
bén ngoai (M-EED) chia tic nhan kiém sodt do chon loc thir nhét (SCA1), tac nhan
kiém soat do chon loc thir hai (SCA2), va tac nhan gidi han hoat tinh (ALA).

The;o mot phuong an, quy trinh bao gém viéc dua, M-EED, hodc mot hoac
nhiéu thanh phan cua no, vao 10 phan ang. Do d6, ¢ thé cho tac nhén kiém soat do
chon loc thir nhdt (SCA1), tac nhan kiém soat d chon lgc tht hai (SCA2), va/ hoic téc
nhan gioi han hoat tinh (ALA), mot cach riéng biét, hodc két hop bét ky, vao 10 phan
irng polyme hoa.

Theo mdt phuong an, polyme trén co s& propylen hoat tinh dugc cho tiép xuc

v6i propylen va etylen. Quy trinh bao gdm viéc tao thanh copolyme propylen chiu va
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dap v6i gia tri Ec ndm trong khoang tir 5% trong luong dén 50% trong lugng, va gia tri
Ec nam trong khoang tir 20% trong luong dén 90% trong lugng

Theo mot phuong an, quy trinh bao gdm qua trinh tron néng chay tac nhan két
tinh véi copolyme propylen chiu va dap va tao thanh copolyme propylen chiu va dap
duogc két tinh. Nhu duoc sir dung ¢ ban mé ta nay, “qua trinh tron néng chay” 1a quy
trinh trong d6 polyme dugc mém ra va/hoic néng chay va duoc tao hon hop véi mot
hodc nhiéu cic hop chét khac. Vi du khong giéi han vé qua trinh trén nong chay cac
quy trinh bao gdm qua trinh din, qué trinh tron noéng chay (gian doan hodc lién tuc),
qua trinh tron nong chay phan tng, va/hodc pha tron.

Téac nhan két tinh 1am gidm kich c& cua mam tinh thé, nho do cai thién do trong
subt va do sang clia san phdm duogc tao ra tir copolyme propylen chiu va dap nay.
Khéng muén bi rang budc bdi ly thuyét bit ky, cho ring tic nhan két tinh tao ra cac vi
tri cho qua trinh két tinh polyolefin mot cach trat tw hon nhanh hon trong khi lam
ngudi. Trong quy trinh két tinh, cac tinh thé polyme td chirc thanh cac siéu cAu tric 16n
hon con dugc goi 14 tinh thé hinh cdu. Céc tinh thé hinh ciu la ddng nhat hon va c6
kkhcﬁ?nhéhonthﬂl&élﬁnhcéuduqctaorakhikhéngcérnmwécnhénkétﬁnh

C6 thé str dung cac tac nhan két tinh khac nhau da biét trong linh vuc k¥ thuat
nay ma khong gidi han. Cac vi du khong gidi han vé cac tac nhan két tinh thich hop
bao gém natri benzoate, nhom adipat; nhém p-t- butylbenzoat; cac dan xut sorbitol
axetal chéng han  nhu  1,3,2,4-dibenzylidensorbitol, 1,3,2,4-bis(p-metyl-
benzyliden)sorbitol, 1,3,2,4-bis(p-etylbenzyliden)-sorbitol, 1,3-p-clobenzyliden-2,4-p-
metylbenzyliden-sorbitol, 1,3-0-2,4-bis(3,4-dimetylbenzyliden)sorbitol, (c6 thé co
dugc tr Milliken Chemical Spartanburg, SC véi tén thuong mai Millad® 3988), 1,3-
0-2,4-bis(p-metylbenzyliden)sorbitol(ciing c¢é thé c6 duogc tir Milliken Chemical véi
tén thuong mai Millad® 3940); natri bis(4-t-butylphenyl)phosphat; natri bis(4-t-
metylphenyl) phosphat; kali bis(4,6-di-t-butylphenyl) phosphat; natri 2,2’-metylen-
bis(4,6-di-t-butylphenyl)  phosphat (NA-11), natri  2,2’-etyliden-bis(4,6-di-t-
butylphenyl)phosphat; bot talc; canxi cacbonat; va két hop bét ky cua cac chit néu
trén.

Thm)m@ﬂﬁm@ng&yquyumhbaog&nv@cthhmmcmpMymepmmyknCMu
va ddp c6 ham lugng chét dé bay hoi nho hon khoang 65 ng/g. Ham lugng chat délbay
hoi 1a nhé hon 65 pg/g, hodc nhd hon 60 ng/g, hodc nho hon 50 pg/g, hodc nﬁnitrong
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khoang tir 10 pg/g dén nho hon 65 pug/g.

Quy trinh theo sdng ché c6 thé bao gdbm hai hodc nhiéu phuong an dugc boc 19
trong ban mo ta nay

Sang ché dé xuét copolyme propylen chiu va dap. Copolyme propylen chiu va
ddp nay bao gdm polyme trén co s propylen (pha nén) ciung véi copolymé
propylen/etylen (pha gian doan) dugc phén tan trong do. Polyme trén co s¢ propylen
¢6 MFR 16n hon khoang 100g/10 phut. Copolyme propylen chiu va dap c6 toc do dong
nong chay 16n hon khoang 60g/10 phut, gia tri Fc nim trong khoang tir 5% trong
luong dén 50% trong luong, gia tri Ec nim trong khoang tir 20% trong lugng dén 90%
trong luong.

Theo mdt phuong an, polyme trén co s¢ propylen cé gid tri MFR 16n hon
khoang 160g/10 phuat va copolyme propylen chiu va ddp ¢c6 MFR 1é6n hon khoang
85g/10 phut. Theo mot phuong an khac, polyme trén co s& propylen cé gié tri MFR
l6n hon khoang 200g/10 phuat va copolyme propylen chiu va dap co gia tri MFR 16n
hon khoang 100g/ 10 phtt. Theo mt phuong an, polyme trén co s& propylen ¢ gid tri
MEFR 16n hon khoang 150g/ 10 phut. Theo mdt phuong an khéc polyme trén co sé
propylen 1a polyme ddng nhat propylen.

Theo mdt phuong 4n, polyme trén co s& propylen ¢ mot hodc nhidu dic .tinh
sau: ham lugng hoa tan xylen nho hon khoang 4% trong luong, hodc nhé hon khoang
2% trong luong; va Twmr 16n hon khodng 170°C.

Theo mot phuong an, khéng cé thanh phin polyme trong copolyme propylen
chiu va dép nay bi crackinh. Noi cach khac, copolyme propylen chiu va dap nay chua
crackinh, polyme trén co s& propylen la chua crackinh, va copolyme propylen/etylen
la chua crackinh.

Theo mot phuong an, copolyme propylen chiu va dép nay c¢6 ham luong chit dé
bay hoi nhé hon 65ug/g, hodc nhd hon khoang 60ug/g, hodc nho hon 50ug/g, hoac
nam trong khoang tir 10pg/g dén nhé hon khoang 65ug/g (VW PV3341).

Theo mot phuwong an, copolyme propylen chiu va dap nay c6 ham luong ALA it
nhét 1a 5 ppm, hodc it nhét 1a 10 ppm, hodc it nhéf la 20 ppm, hodc it nhét 1a 30 ppm,
hodc nam trong khoang tir Sppm dén khoang 150 ppm.

Theo mot phuong an, copolyme propylen chiu va dap la copolyme propylen

chiu va dap két tinh.
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C6 thé sir dung copolyme propylen chiu va dap theo sang ché cho nhiéu ung
dung ching han nhu céc bd phan bén trong clia may méc 6 to khi yéu céu co luong
chit d& bay hoi thip, va ding cho d6 dung co tiép xuc vui thuc phidm ching hang nhu
cbe va dd dung. Ngoai ra, nhiéu mat hang duc thong dung ching han nhu do choi,
thung, x0, va cac mat hang thong dung c6 thé ap dung cac dic tinh clia san phdm dong
nong chay cao va cac dic tinh do bén va dap va/hodc ham luong chat dé bay hoi thap
cta copolyme propylen chiu va dap theo sang ché. Ciing c6 thé str dung copolyme
propylen chiu va dap theo sang ché dé tao ra s¢i dung cho tham, chét liéu boc, va ta 16t
gidy.

Copolyme propylen chiu va dap c6 thé 1a hai hodc nhidu phuong an dugc boc 16

trong badn mo ta nay.

Dinh nghia

Tat ca cac vién dan dén Bang tudn hoan cac nguyén té hoa hoc trong ban mo ta
nay dung dé chi Bang tudn hoan cac nguyén t6 hoa hoc, duoc cong bd va 1a ban quyén
ctia CRC Press, Inc., 2003. Ngoai ra, bt ky vién din nao dén nhém va cac nhom se 1a
dén nhoém hodc cac nhom dugce néu trong Bang tudn hoan cac nguyén té hoa hoc su
dung hé théng IUPAC cho viéc danh sd cac nhom. Trir khi ¢ quy dinh nguoc lai, khi
khong dugc chi rd trong ban md ta, hodc thong thudng trong linh vuce ky thuét nay, tét
ca céc gia tri phan va phin trdm 12 tinh theo trong luong. Pbi véi cac muc dich xu ly
Patent M¥, ndi dung cta patent, don patent, hoic cong bd don bit ky duoc vién dan
trong ban mo ta nay duge két hop vao ddy theo cach vién dan toan bd (hodc phién ban
don My tuong duong dugc két hop theo cach vién dan), dic biét 1a xét vé boc 10 céc
ky thuat tong hop, dinh nghia (v6i didu kién la khong phai khong pht hop véi dinh
nghia bat ky duoc néu trong ban mé ta nay) va hiéu biét chung trong linh vuc k¥ thuat
nay.

Thuét ngir “chtra,” va céc tir tuvong dung cua nd, khong duoc du dinh dé loai tru
su c¢6 mat cua thanh phén, budc hodc quy trinh bd sung bét ky, cho du né ¢6 dugc boc
16 trong ban mo ta nay hay khong. Dé tranh sy khong rd rang bat ky nao, tit ca ché’
phdm dugc yéu ciu bao hd trong ban mo ta nay thong qua viéc su dung thudt ngir
“chira” c6 thé bao gém bat ky chét phu gia, chét bo trg bd sung, hodc hop chét cho du

[a polyme hodc theo cach khéc, trir khi c6 quy dinh nguoc lai. Nguoc lai, thuét ngft,
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“chii yéu bao gom” loai trir khoi pham vi ctia chi dan tiép theo thanh phén, budc hodc
quy trinh bat ky khac, chi trir khi c4c yéu t6 do khong phai 1a thiét yéu cho véan hanh.
Thuét ngit “bao gdm” loai trir thanh phdn, budc hodc quy trinh bat ky khong duoc
phéac hoa hodc liét ké cu thé. Thuat ngl “hoac”, trir khi dugc quy dinh theo cach khac,
dung dé chi cac thanh phin dugc liét ké mot cach riéng ré ciing nhu trong két hop bét
ky.

Khoang tri s6 bét ky néu trong ban mb ta ndy, bao gbm tat ca cac gia tri tr gia
tri dudi dén gid tri trén, voi cac sb gia la mot don vi, mién la su khac biét it nhat 1a 2
don vi gitta gid tri dudi bat ky va gia tri trén bt ky. Vi du néu nhu quy dinh ring

lugng ctia mot thanh ph?m, hodc gié tri cia mot ché phém hodc dic tinh vat ly, chfmg
han nhu, luong ciia mat hon hop thanh phén, nhiét do lam mém, trj sd néng chay, v.v.,
nim trong khoang tur 1 va 100, du tinh réng tat ca cac gia tri riéng biét, chéng han nhu,
1,2, 3,v.v., va tht ca cac khoang nho hon, chéng han nhu tr 1 dén 20, 55 dén 70, 197
dén 100, v.v., 1a duoc liét ké cu thé trong ban mo ta nay. DPéi véi cac gia tri nhé hon
mot, mot don vi duoc xem 1a 0,0001, 0,001, 0,01 hodc 0,1, néu thich hop. Bay chi 1a
nhiing vi du vé diéu duoc du tinh cu thé, tat ca két hop co thé ¢o cua gia tri sb gifta gia
tri dudi va gia tri trén duge tinh dén, duge xem nhu la duoc néu rd rang trong don nay.
No6i cach khac, khoang tri s bit ky dugc néu trong ban mé ta nay bao goém gié tri hodc
khoang nhé bét ky trong pham vi duoc néu ra. Pham vi s da duoc néu ra, nhu ban
luan trong ban mo ta nay, tri sé néng chay tham chiéu, tbc do dong nong chay, va cac
tinh chét khac.

Thuat ngti “hdn hop” hoac “hdn hop polyme” nhu dugc st dung & ban mo ta
nay, la hdn hop ctia hai hodc nhidu polyme. Hon hop nhu vay c6 thé hoidc c6 thé khong
tron 1an véi nhau (khong duoc tach pha & muc dd phan tir). Hon hop nhu vy c6 thé
hodc co thé khong chira mot hodc nhiéu cdu hinh mién, nhu duoc xac dinh béng phé
dién tr truyén qua, su tan xa anh sang, sy tan xa tia X, va cac phuong phép khac da
biét trong linh vuc k¥ thudt nay.

Thuat ngit “ché pham” nhu duogc s dung trong ban mo ta nay, bao gdm hdn
hop cua chit liéu chira ché pham nay, ciing nhu cac san phdm phan tng va san phim
phan htly duogc tao thanh tir cac chat liéu ctia ché pham.

Thuat ngit “polyme” 1 hgp chét cao phan tir duge didu ché bing cach polyme

hoa monome thudc cung mot loai hoic khac nhau. “Polyme” bao gom polyme dong

-29-



20971

nhét, copolyme, trime, chit ddng tring hop, va cac chit tuong tu. Thuét ngir “chit
ddng tring hop” dung dé chi polyme dugc diéu ché bang cich polyme hoéa it nhét hai
loai monome hodc comonome. Thudt ngit nay bao gém, nhung khong chi gi¢i han &
do6, copolyme (thuong ding dé chi polyme duoc diéu ché tir hai dang monome hodc
comonome khac nhau), trime (thuong dung dé chi polyme duoc diéu ché tir ba dang
monome hodc comonome khac nhau), tetrame (thuong dung dé chi polyme duoc diédu
ché tir bén dang monome hodc comonome khac nhau), va cac dang tuong tu.

Thuét ngit “cht ddng tring hop” duoc st dung & ban md ta nay, dung dé chi
polyme dugc didu ché bing cach polyme hoa it nhat hai dang monome khéc nhau. Do
do, thuat ngir chung chat déng triung hop bao gdm copolyme, la thuét ngit thuong duoc
sir dung dung dé chi polyme dugc diéu ché tir hai monome khac nhau, va polyme dugc
diéu ché tir nhiéu hon hai dang monome khéc nhau.

Thuét ngtt “polyme trén co s¢ olefin” 1a polyme, & dang dugc polyme hoa, chira
phan tram trong luong dang ké olefin, vi du nhu etylen hodc propylen, dua trén féng
trong luong cta polyme. Céc vi du khong giéi han vé polyme trén co s& olefin bao
g6m polyme trén co s6 etylen va polyme trén co s& propylen.

Thut nglt “polyme trén co s& etylen” nhu dugc st dung & ban mo ta nay, dung
dé chi polyme ch@a phin trim trong lugng dang ké etylen monome (dua trén tong
trong luong clia monome c¢6 thé polyme hoéa), va tuy y ¢6 thé chira it nhdt mot
comonome dugc polyme hoa.

Thuét ngir “chat déng tring hop etylen/a-olefin” nhu dugc st dung & ban mo ta
nay, ding dé chi chéit dong tring hop chira phan tram trong lugng dang ké monome
etylen dugce polyme hoa (dua trén tong trong luong ctia monome cé thé polyme hoa),
v it nhat mot a-olefin duoc polyme hoa.

Thuét ngt “polyme trén co s& propylen,” nhu duoc st dung ¢ ban md ta nay,
ding dé chi polyme chira phdn tram trong luong dang ké monome propylen duogc
polyme héa (dua trén tong trong luong ciia monome co thé polyme hoa), va tuy y ¢cd
thé chira it nhat mot comonome dugc polyme hoa.

Thuét ngt ‘alkyl”, nhu dugc st dung & ban md tad nay, dung dé chi gbc
hydrocacbon khong vong, mach nhanh hodc khong phan nhanh, bao hoa hoac khong
bao hoa. Cac vi du khong gidi han vé cac gbe alkyl thich hgp bao gdm, vi du, metyl,

etyl, n-propyl, 1-propyl, 2-propenyl (hodc alyl), vinyl, n-butyl, t-butyl, i-butyl (hoic 2-
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metylpropyl), v.v. Cac alkyl nay c6 1 dén 22 nguyén tir cacbon.

Thudt ngi “alkyl dugc thé,” nhu duoc st dung & ban mo ta nay, dung dé chi
alkyl nhu vira duoc mo ta & trén trong d6 mot hodc nhiéu nguyén tir hydro lién két voi
nguyén tir cacbon bat ky cua alkyl duoc thé bing mét nhom khac chiang han nhu
halogen, aryl, aryl dugc thé, xycloalkyl, xycloalkyl dugc thé, heteroxycloalkyl,
heteroxycloalkyl dugc thé, halogen, haloalkyl, hydroxyl, amino, phosphide, alkoxy,
amino, thio, nitro, va két hop cta chung. Cac alkyl dugc thé thich hop bao gém, vi du
nhu, benzyl, triflometyl va cac chat tuong tu.

Thuat ngir “aryl,” nhu duge sir dung ¢ ban md ta nay, dung dé chi phan tu thay
thé thom ¢6 thé 1a mot nhan thom hoéc nhiéu vong thom ma dugc ngung tu véi nhau,
duoc lién két déng héa tri, hodc duoc lién két thong qua mdt nhom chung chéng han
nhu géc metylen hoidc etylen. Cac vong thom c6 thé bao gdm phenyl, naphtyl,
antraxenyl, va biphenyl, ngoai ra la cac chit khac. Cac aryl nay c¢6 1 va 20 nguyén ti

cacbon.

Céc phuong phép tht nghiém

Mbdun udn duge xac dinh theo ASTM D790-00 Method I, béng cach sir dung
mau ASTM D638 Type 1 duge thir nghiém & tée do 1,3 mm/phut.

Do bén va dap Izod dugc do theo ASTM D256.

Téc d6 dong nong chay (MFR) duge do theo phuong phép thir nghiém ASTM
D1238-01 ¢ nhiét do 230°C véi 2,16 kg trong lugng polyme trén co s& propylen.

Do hoa tan trong xylen (XS) duoc do theo quy trinh sau day. Hoa tan 0,4g
polyme trong 200 ml xylen déng thoi khudy & nhiét do 130°C trong thoi gian 30 phut.
Sau d6, lam lanh dung dich nay xudng 25°C va sau 30 phut phén polyme khong tan
-dugc loc di. Phan tich dich loc thu duogc béng bd phén tich Polyme dong chay-Flow
Injection Polyme Anlaysis-bing cach sir dung cot Viscotek ViscoGEL H-100-3078
v6i pha dong THF chay ¢ tée do 1,0 ml/phut. Cot nay duogc ndi véi thiét bi do Triple
Detector Array Viscotek Model 302 Detector Array vdi by phan do tan xa anh sang,
mdy do do nhét va may do khtic xa van hanh ¢ nhiét do 45°C. Duy tri chuan do dung
cu bing céc chat chuén polystyrene Viscotek PolyCAL™.

Diém nhiét do néng chay cudi Tur 1a nhiét do dé lam noéng chay phan 16n hoan

toan tinh thé trong miu va dugc xem nhu 1a phuong phép do isotactic (ding céuj va
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do két tinh vdén co. Thur nghiém nay duoc thuc hién bc‘ﬁng cach sir dung thiét bi quét
nhiét vi sai ~Differential Scanning Calorimeter TA Q100. Mau dugc gia nhiét tir 0°C
dén 240°C voi tbe do 80°C/phut, dugc lam lanh ¢ cung mot tde do xuéng 0°C, sau do
dugc gia nhiét tiép ¢ cung mot tbc do 1én dén nhiét dd 150°C, duoc git ¢ nhiét do
150°C trong thoi gian 5 phat va dugc gia nhiét tor 150°C dén 180°C & tbc do
1,25°C/phut. Xac dinh Twmr tir chu trinh cudi nay bing cach tinh toan bat diu clia
dudng co sé & cudi dudng cong gia nhiét,

Quy trinh tht nghi€ém

(1) Hiéu chinh dung cu bing indi ¢6 d6 tinh khiét cao lam chat chuan.

(2) Suc bd dau/d dung cu mot cach déu dan béng nito & toc do chay khong dbi
50ml/phut.

(3) Chuén bi mau:

Ep khudn 1,5 g miu bdt bang cach sir dung thiét bi ép khudén Wabash
Compression Molder 30-G302H-18-CX (30 tan): (a) Gia nhiét hdn hop &
nhiét d6 230°C trong thoi gian 2 phat & didu kién tiép xuc; (b) nén miu &
cling nhiét do bang ap suét 20 tan trong thoi gian 1 phut; (¢) lam ngudi mau
xudng nhiét do 45°F va giit trong thoi gian 2 phat bang ap sudt 20 tén; (d)
cit tim thanh 4 manh c6 kich co gidng nhau, xép cac tim nay lai v6i nhau,
va lap lai cac budc (a) dén (c) dé lam dong nhit mau.

(4) Can mdt mau mau (tét hon néu co trong lugng tor 5 dén 8 mg) tu tAm mau va
gan né trong chao mau nhdm tiéu chudn dua chao da duoc gin chira méu &
phia miu cia by déu/6 dung cu va dat chao khong dugce gin gi vao phia
tham chiéu. Néu st dung bd léy mau ty dong, can ra mot sb phién ban mau
khéc nhau va van hanh may theo trinh tu.

(5) bo luong:

(i) Luu giir sb lidu: tit

(ii) Tc do giam 80,00°C/phit 240,00°C

(iii) Dang nhiét trong thoi gian 1,00 phut

(iv)  Tdc dd giam 80,00°C/phut xudng 0,00°C
(v) Péang nhiét trong thoi gian 1,00 phat

(vi)  Tdc dod giam 80,00°C/phut xudng 150,00°C
(vii) Dang nhiét trong thoi gian 5,00 phut
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(viii) Luu giit s6 lidu: bat
(ix) Tdc do giam 1,25°C/phut xudng 180,00°C

(x) Cubi qua trinh

(6) Tinh toan: X4c dinh Tmr bang cach chin hai duong. Ké mot dudng tir
duong co s& 0 nhiét do cao. Ké mot dudong nita qua dd vong cua dudng cong gan voi
dau cudi dudng cong & phia nhiét do cao.

Ham luong chat d& bay hoi — dugc do bang phép phan tich khoang cach tinh —
static Headspace Analysis nhu dugc mo ta trong sach gido khoa: Pyrolysi and GC in
Polyme Analysis, edited by S.A. Liebman and E.J. Levy, Marcel Dekker, Inc., 185
Phén tich sic ky khi/phuong phap sic ky khi dau tréng (gas chromalography/head-
space gas chromatography (GC-HS) analysis) dugc su dung rOng rai trong nganh cong
nghiép may moc 6 t6. Cong ty Volkswagen AG da xdy dung nén mot tiéu chudn, ma
duoc chip nhén rong rai va duoc stir dung trong nganh cong nghiép ché tao chét déo.
Tiéu chuén nay da duoc biét dén 1a “WW standard PV 3341”7 (hodc “PV33417). PV
3341 la mot thir nghiém trong dé mau co trong luong 2 gam dugc dua vao binh nhé ¢o
khoang cach trong dé chira thém, gitr trong thoi gian 5 gio & nhiét dd 120°C va sau do
duoc phu vao GC. Thuc hién qua trinh dinh luong bang cach st dung k¥ thuat chuén
bén ngoai dua trén dép Gmg dién tich dinh ctia tiéu chuin axeton.

Béang cach vi du va khong giéi han, cac vi du cuia sang ché dugc néu ra sau day.

Vi du thue hién sang ché

(1) Chét tién xuc tac

SHAC 320 la ché pham chét tién xutc tac Ziegler-Natta bao gbm titan, magiem
va chit cho dién tu nol1 tai la di-isobutylphtalat va dugc diéu ché theo vi du I cua
patent M§ sb 6,825,146, toan bd nodi dung cua tai liéu duogc két hop vao ban mo téa theo
cach vién dan.

Chat tién xuc tac FV 1a ché pham chét tién xuc tac Ziegler-Natta bao gom titan,
magie, va chit cho dién tu ndi tai 1,3-diete nhu dugc bdc 19 trong don yéu ciu cép
patent chau au s6 728,769, Chét tién xuc tic FC duoc diéu ché nhu sau.

O nhiét d6 moi trudng, tron 350 g alcolat halogenua magie/titan hdn hop, 72 g

9,9-bis(metoxymetyl)-9H-fluoren, va 5,6 L hon hop cua titan (IV) clorua va clobenzen
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50/50 (Thé tich). Khuéy hdn hop nay & nhiét do 105 dén 115°C trong thoi gian 60
phut, dé ling, va loc & nhiét 6 100°C. Chét rin duoc khudy trong 2.8 lit clobenzen &
nhiét d6 85°C, dé lang, va loc & nhiét do 85°C. Khudy hai lan chat rin nay trong 5,6 lit
hdn hgp mdéi tao gém 50/50 titan(IV) clorua va clobenzen & nhiét do 105 dén 115°C
trong thoi gian 30 phut, dé ling va loc & nhiét do 100°C. Sau khi lam ngudi, rira chét
rén nay hai ldn bing 5,2 lit hexan & nhiét d6 50 dén 60°C, sau do rira lan cudi bing 5,6
lit 2-metylbutan & nhiét d0 moi trudng. Chét rin nay dugc tron véi 1,19 kg dau
khoéng, va xur ly huyén phu dic thu duoc trong diéu kién chan khong dé tach loai cac
chat d& bay hoi con lai.

(2) Chét cho dién tir bén ngoai

Céc mau A-E bao gdm chat cho dién tir hdn hop bén ngoai (M-EED) véi thanh
ph?m M-EED dugc chon tir cac chit sau day:

DCPDMS: dixyclopentyldimetoxysilan (SCA)

[PM: isopropyl myristat (ALA)

PTES: n-propyltrietoxysilan (SCA2)

TEOS: tetraetoxysilan (SCA2)

DiPDMS: diisopropyldimetoxysilan

Mau F bao gom chit cho dién tir bén ngoai vai thanh phin dugc chon tir cac
chit sau day:

DCPDMS: dixyclopentyldimetoxysilan (SCA)

[PM: isopropyl myristat (ALA)

Cac mau G va H 1a copolyme chiu va dép thong thudong. Mau H duoc diéu ché
bing ché phidm xiic tic ma bao gdbm dixyclopentyldimetoxysilan 1a chit cho dién ti
bén ngoai. Cac mau G va H duoc dua ra nhu 1a cac miu so sanh va khong phai l1a
phuong 4n clia sang ché.

(3) Polyme hoa

Tién hanh san xuat cic mau A-F va mau H trong pha khi bing cach su dung 1o
phén tng tang soi lién két nhu duoc mb ta trong patent My s6 4,882,380, toan bd noi
dung cua tai liéu nay duogc két hop vao ban mo ta nay theo cach vién dan. Piéu kién
polyme héa la nhu dugc néu ra trong bang 2 sau day.

Mau G 1a copolyme chiu va dap théng thuong duoc tao ra trong quy trinh

Spheripol, 12 quy trinh nhidu budc da biét bang cach st dung 10 phan Umg polyme hda
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pha long trong giai doan thir nhét, sau d6 1a mot hodc hai 16 phan tng polyme hoéa pha
khi bd sung dé tao ra pha cao su. Cip san phadm hoan thién la cép do 1o phan ung (tic
la khong dugc gidm nhdt)

Trong budc cudi cua qua trinh san xuat cac mau A-F, m&i mau dugc xa ra ban
lién tuc vao hop s¢i va dugc tudi (hodc khur hoat tinh) béng nito udt & nhiét do 22°C
bang cach str dung khoang 3 kg nudc cho 100kg nhuya trong thoi gian 1én dén 3 gio.

Sau khi nhua tir mau H dugc xa ra khdi 16 phan (rng, nhua nay dugc khit hoat
tinh bing céch suc trong thoi gian tir 1 dén 3 gid bing nito wdt & nhiét d 22°C, bang
cach str dung 1 kg nudc cho 1000 kg polyme.

Céc mau A-F va H duoc tron véi cac chat phu gia duoc liét ké trong bang 4
béng cach st dung méy dun khdp nhau hai truc. Khong thuc hién suc khi trén cac mau

nay sau khi pha trdn.

Diéu kién Rx 1 | A B C D E F G |H

Chat xutc tac SHAC | SHAC | SHAC | SHAC | SHAC | FV SHA
320 320 320 320 320 C 320

Rx 1 Hy/C3 0,144 10,15 0,177 10,188 |0,192 |0,075 0,178

Nhiét d6 Rx |70 70 70 70 70 70 65

©)

Mol 21,0 13,3 21,0 13,3 13,3 43 1

Al/DCPDMS

Mol AI/PTES 8,0 Na 8,0 8,0 Na Na

Mol/Al/DiPD 8,2 Na 8,2 Na Na Na Na

MS

Mol/Al/IPM 3,5 3,3 3,5 3,3 3,3 2,8 Na

Rx1 Al/SCA 2,1 2 2,1 2 2 1,7 1

Rx1 Al/Ti 49 49 49 49 49 49 40

Ap suat 2208 2208 2208 2208 2202 2622

propylen  mot

phan

Thor gian luu | 2,7 2,9 3.1 3 2.9 3,3 1,3

Rx 1 (gio)
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MFR (polyme
dong nhét)
dg/phut

139,0

153.,0

210,0

195.0

205,0

187,0

6,1

XS (polyme
dong nhat) %

trong luong

1,7

1,6

2,3

1,7

1,8

1,8

1,6

Diéu kién Rx2

Nhiét d§ Rx2
©)

70

70

70

70

70

70

70

Ap suat
propylen  mot

phan Rx 2 (psi)

95

78

93

88

81

82

41

Thoi gian luu

Rx 2 (gio)

2,1

2,1

o

Rx 2 Ha/Cs5

0,023

0,022

0,023

0,022

0,021

0,017

0,096

Ham luong

chét d& bay hoi

47,7

55,6

58,45

46,9

70,

125

Dic tinh sin

pham vién

MFR (g/10
phut)

78

74

80

90

108

82

&2

33

Ec (% trong
luong)

44,5

45,2

43,4

443

44,5

52

Fc (% trong

lugng)

17,3

16,9

18,5

18,2

17,3

17

Khong két
tinh

ISO Flex
Chord (psi)

173,45

176,14

162,11

169,68

170,57

157,45
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ISO Flex | 1,197
Chord (MPa)

1,215

1,119

1,171

1,177

1,086

ISO  Notched | 7,63
[zod@23C
(KJ/M?)

8,39

9,73

9,47

8,4

9,85

ISO Charpy ¢ | 7,21
23°C (KJ/M?)

7,85

8,42

8,31

7,83

9,2

*= S0 sanh

Bang 3

Duoc két | A
tinh  bing
1000 ppmw
NA-11

G*

H*

ISO  Flex | 221,093
Chord (psi)

221,552

210,400

218,637

197,370

1,526

1,529

1,452

1,509

1,362

ISO 7,49
Notched
Izod @23C
(KJ/M?)

7,81

8,08

7,02

10

[SO Charpy | 7,21
; 23°C
(KJ/M?)

7,63

8,27

6,59

10

Pugc  két
tinh  bing
500ppmwN

aBz

ISO Flex | 1,380
Chord
(MPa)

1,396

1,41

1493*

ISO 7,4

8,03

7,4

8 3%
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Notched
[zod @23C
(KJ/M?)

[SO Charpy | 7.4 7.4 6,8
o 23°C
(KJ/M?)

M6 dun udn 1539
cat tuyén
ASTM 1%
(MPa)

ASTMRT 76
Izod (J/m)

*= So sanh
#*= Cac gia tr1 dugc tinh todn dya trén tuong quan voi cac gia tri ASTM duoc
liét ké trong bang nay

Bang 4

Céc chét phu gia (ppmw) Vidu A-G
Irganox 1010 (chit chéng oxy héa 1000
phenolic khong tu do)

Irgafos 168 (chit Idng oxy hoa phosphite) 1000
GMS (Glyxerol monostearat) 6000

Canxi Stearat (chit nhan axit) 600

Néu duoc két tinh bang NA-11
NA-11 —tac nhan két tinh 1000
Néu dugc két tinh bang NaBz

Canxi stearat 0
K&m oxit (chat nhin axit) 200
NaBz (Natri benzoate 500
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ViduH
[rganox 1010 750
Chét chéng oxy héa P-EPQ- Phosphit 750
Chét l1am tron Acrawax C 500
Thu thé axit DHT-4A Zeolit 250
NaBz 500

Cac miu A-F c6 ham lugng chét d& bay hoi thap hon mau H déi ching cho du
mau A-F ¢c6 MFR cao hon mau H.

Mau F thé hién bang cach st dung chét xtc tac khac (chit xuc tac FV) két hop
v6i IPM va DCPDMS c6 thé dat duoc cung mot két qua, cu thé 1a, san xuét copolyme
propylen chiu va dip v6i dong néng chay cao va ham lugng chét dé bay hoi thip.
Ngoai ra, bang cich st dung IPM két hop v6i DCPDMS nho hon, didu nay cho phép
giam thém chi phi vi DCPDMS la dit hon.

Mdi miu A va B céac dic tinh chiu va dap va do cing giéng, hodc vé co ban
gidng v6i mau G (bang cach str dung vé co ban 1a cling, hodc cling cac chét phu gia).
Déng ngac nhién va ngoai mong doi 1a copolyme propylen chiu va dap theo sang ché
duoc tao ra trong pha khi la tét hon vé ham luong chét dé bay hoi. Dac biét 1a, moi
mau A va B c6 ham lugng chit d& bay hoi thdp hon mau G.

Du tinh cu thé ring sang ché khong chi giéi han & cac phuong an va minh hoa
dugc néu trong ban mo ta ndy, ma con bao gdm cac dang cai bién cua phuong an nay
bao gém ting phin cia céc phuong 4n va két hop cac ddu hiéu cua céc phuong an

khéc nhau déu nam trong pham vi ctia yéu cau bao ho sau day.
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YEU CAUBAO HO

1. Quy trinh polyme héa bao gém céc budc:

polyme hoa pha khi trong 10 phan Ging polyme hoa thir nhat, polyme trén co so
propylen hoat tinh c¢6 téc do dong néng chay 1én hon 100g/10 phut duge do theo
ASTM D1238-01 (230°C, 2,16 kg);

dua polyme trén co s& propylen hoat tinh nay vao [0 phan Ung th(r hai;

cho polyme trén co s& propylen hoat tinh tiép xtc véi it nhat mot olefin trong 10
phén (g thir hai trong diéu kién polyme hoa; va

tao ra copolyme propylen chiu va dap c6 toc d6 dong nong chay 16n hon 60g/10

phut.

2. Quy trinh theo diém 1, trong d6 quy trinh nay bao gdm budc cho propylen va tay y
it nhat mot olefin khac tiép xuc voi ché phdm xuc tac trong 10 phan tng polyme hoa
thu nhit, ché phdm xiic tac nay chira chét tién xuc tac, chit ddng xtc tac va chit cho
dién tr hdn hop bén ngoai (mixed external electron donor: M-EED) la tac nhén kiém
soat do chon loc thr nhét (first selectivity control agent: SCA1), tac nhan kiém soét do
chon loc thtr hai (second selectivity control agent: SCA2), va tac nhan gidi han hoat

tinh (activity limiting agent: ALA).

3. Quy trinh theo diém I, trong d6 quy trinh nay bao gdm viéce duy tri ty 1é mol Hy/Cs
nhé hon 0,3 trong thiét bi duge chon tir nhom bao gbém 10 phan tng polyme hoda th

nhét, 16 phan tng polyme héa tha hai, va két hop cua chung.

4. Quy trinh theo diém 1, trong d6 quy trinh nay bao gém viéc duy tri ty 1& mol Hy/C3

nho hon 0,1 trong 16 phan tng polyme héa thi hai.

5. Quy trinh theo diém 1, trong d6 quy trinh nay bao gém budc dua vao 10 phan ng
thir hai mdt thanh phan dugc chon tir nhém bao gdm chit cho dién tir hdn hop bén
ngoai (M-EED), tac nhén kiém soat do chon loc thir nhét (SCA), tac nhéan kiém soat

dod chon loc thtr hai (SCA2), tic nhan giGi han hoat tinh (ALA), va két hop cua ching.
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6. Quy trinh theo diém 1, trong d6 quy trinh nay bao gdm budc cho polyme trén co so
propylen hoat tinh tiép xtic v6i propylen va etylen va tao ra copolyme propylen chiu va
dap co gia tri Fe ndm trong khoang 5% trong lugng dén 50% trong luong va gia tri Ee

nam trong khoang tir 20% trong luong dén 90% trong lugng.

7. Quy trinh theo diém 1, trong d6 quy trinh nay bao gém budc tao ra copolyme
propylen chiu va dap c6 ham luong chét d& bay hoi nho hon 65 ug/g duoc do theo tiédu

chudn VW PV3341.

8. Quy trinh theo diém 1, trong d6 quy trinh nay bao gdm budc ty gidi han quy trinh
polyme hoa bang ché phdm xuc tac néu trén khi nhiét d6 cao hon 100°C trong 10 phan
ang duoc chon tir nhém bao gdm 10 phan ung polyme héa thu nhét, 1o phan Gng

polyme héa thir hai, va két hop cua chiing.

9. Quy trinh polyme héa bao gdm cac budc:

cho trong 10 phan ung polyme hoa trong diéu kién polyme hoa, it nhdt mot
olefin tiép xtic v6i polyme trén co sé propylen hoat tinh c6 téc do dong nong chay 1on
hon 100g/10 phut dugc do theo ASTM D-1238-01 (230°C, 2,16 kg); va

tao ra copolyme propylen chiu va dap c6 tdc d6 dong nong chay 16n hon 85 g/10

phut.

10. Quy trinh theo diém 9, trong d6 quy trinh nay bao gdm budc cho it nhdt mot olefin
néu trén tiép xac voi polyme trén co sé propylen hoat tinh trong 10 phan img polyme

hoa pha khi.

I'1. Quy trinh theo diém 9, trong dé quy trinh nay bao gdm viéc duy tri ty 16 mol Hy/Cs

nho hon 0,20.
12. Quy trinh theo diém 9, trong d6 quy trinh nay bao gbém polyme trén co sé propylen

hoat tinh 1a ché phém xuc tac tu gidi han hoat tinh, quy trinh nay bao g6111 viéc tu gidi

han quy trinh polyme hoa khi nhiét do trong 16 phan irng polyme héa 16n hon 100°C.
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13. Quy trinh theo diém 9, trong d6 quy trinh nay bao gém budc cho propylen va
etylen tiép xtic v4i polyme trén co s propylen hoat tinh; va tao ra copolyme propylen
chiu va dap co gié tri Fc nam trong khoang tir 5% trong luong dén 50% trong luong, va

gia tri Ec nam trong khoang tir 20% trong lugng dén 90% trong luong.

14. Quy trinh theo diém 9, bao gdm budc tao ra copolyme propylen chiu va dap c6
ham luong chit dé bay hoi nho hon 65 pg/g duge do theo tiéu chuian VW PV3341.
15. Copolyme propylen chiu va dap bao gdm:

polyme trén co s& propylen co toc do dong néng chdy (MFR) 16n hon 100g/10
phut dugce do theo ASTM D-1238-01 (230°C, 2,16 kg);

copolyme propylen/etylen dugc phén tan trong polyme trén co s¢ propylen nay;
va |

copolyme propylen chiu va dép cé tbc do dong nong chay 16n hon 60g/10 phut,
gid tri Fe ndm trong khoang 5% trong luong dén 50% trong luong, gi tri Ec nim trong

khoang tir 20% trong luong dén 90% trong luong.

16. Copolyme propylen chiu va dap theo diém 15, trong d6 MFR ctia polyme trén co
sO propylen nay lén hon 160g/10 phut va MFR cta copolyme propylen chiu va dap la
Ién hon 85g/10 phut.

17. Copolyme propylen chiu va dip theo diém 15, trong do polyme trén co so
propylen nay c6 dac tinh duoc chon tir nhom bao gdm ham luong chét hoa tan trong

xylen nhé hon khoang 4%, Twr 16n hon khoang 170°C, va két hop cua chung.

18. Copolyme propylen chiu va dap theo diém 15, trong do polyme trén co s&

propylen nay la chua crackinh.

19. Copolyme propylen chiu va dap theo diém 15, trong d6 copolyme nay chira ham

lugng cht d& bay hoi nho hon 65 pg/g duge do theo tiéu chuan VW PV3341.

20. Copolyme propylen chiu va dép theo diém 15, trong d6 copolyme nay chira tac

nhén gidi han hoat tinh véi luong it nhit 5 ppm.
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21. Quy trinh polyme héa bao gdm cic budc:

cho propylen va tiy y it nhiat mot olefin khac tiép xtic voi ché pham xuc tac
trong 10 phan tng polyme héa thir nhét trong diéu kién polyme hoa pha khi, ché pham
xuc tac nay la chit tién xuc tic c6 chat cho dién tr ndi tai diete 1a 9.9-
bis(metoxymetyl)-9H-flouren, chit dong xuc tac va chét cho dién tr hdn hop bén
ngodi (M-EED) chira tiac nhin kiém soat do chon loc thir nhdt (SCAl) la
dixyclopentyldimetoxysilan va tdc nhén gi6i han hoat tinh (ALA) la isopropyl
myristat;

tao ra trong 1o phan tmg polyme hoa thir nhit, polyme trén co s& propylen hoat
tinh ¢6 téc do dong néng chay 16n hon 100g/10 phut duoc do theo ASTM D1238-01
(230°C, 2,16 kg);

cho polyme trén co s& propylen hoat tinh tiép xtic véi it nhdt mot olefin trong 10
phan ung thtr hai trong diéu kién polyme hoa; va

tao ra copolyme propylen chiu va dap ¢6 téc do dong nong chay Ién hon 60g/10

phut va do bén va dap Izod 1 9, 85 kJ/m?.

22. Quy trinh theo diém 21, trong d6 quy trinh nay bao gdm viéc duy tri ty 1& mol

H2/C3 nho hon 0,3 trong mét hoac ca hai 10 phan tng.

23. Quy trinh theo diém 21, trong d6 quy trinh nay bao gdm viéc duy tri ty 1€ mol

H2/C3nho hon 0,1 trong 16 phan Ung th hai.

24. Quy trinh theo diém 21, trong d6 quy trinh nay bao gdm budc dua vao 10 phan Ung
thtr hai mét thanh phﬁn dugc chon tor nhom bao g61n chit cho dién t&r hdn hop bén
ngoai (M-EED), tac nhan kiém soat do chon loc thir nhit (SCA1), tac nhan kiém soat

do chon loc thtr hai (SCA2), tac nhan gidi han hoat tinh (ALA), va két hop cda ching.

25. Quy trinh theo diém 21, trong dé quy trinh nay bao gém budc cho polyme trén co
s& propylen hoat tinh tiép xuc v&i propylen va etylen va tao ra copolyme propylen chiu
va ddp co gia tri Fe nam trong khodng tr 5% trong luong dén 50% trong luong va gia

tri Ec nam trong khoang 20% trong lugng dén 90% trong lugng.
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26. Quy trinh theo diém 21, trong dé quy trinh niy bao gdm budc tao ra copolyme
propylen chiu va dép c¢6 ham luong chét d& bay hoi nho hon 65 pg/g duge do theo tiéu
chuan VW PV3341.

27. Quy trinh theo diém 21, trong d6 quy trinh nay bao gém budc tu gidi han hoat tinh
quy trinh polyme hoa bang ché pham xuc tac khi nhiét d6 cao hon 100°C trong 16 phan
ing duoc chon tir nhém bao gdbm 16 phan ting polyme hoa thir nhit, 10 phan tng

polyme héa thi hai, va két hop cua ching.

28. Quy trinh polyme hoa bao gém cic budc:

cho trong 10 phan ung trong diéu kién polyme hoa, it nhit mét olefin tiép xtc
v6i polyme trén co sé propylen hoat tinh ¢6 téc do dong nong chay 1én hon 100g/10
phut dugce do theo ASTM D-1238-01 (230°C, 2,16kg) va ché phim xuc tic chira chét
tién xtc tac co chit cho dién ti ndi tai diete 1a 9,9-bis(metoxymetyl)-9H-fluoren va tac
nhan gidi han hoat tinh (ALA) la isopropyl myristat; va

tao ra copolyme propylen chiu va dap c6 toc do dong nong chay 16n hon 85g/10

phut, do bén va dap Izod 9,85 kJ/m?, va ALA véi luong it nhit 5 ppm.

29. Quy trinh theo diém 28, trong do quy trinh nay bao gém budc cho it nht mot
olefin tiép xuc vé6i polyme trén co sd propylen hoat tinh trong 16 phan tng polyme hoa

pha khi.

30. Quy trinh theo diém 28, trong d6 quy trinh ndy bao gdm viéc duy tri ty 1€ mol
H»/C3nho hon 0,2.

31. Quy trinh theo diém 28, trong d6 polyme trén co so propylen hoat tinh chira ché
phdm xtc tac tw gi6i han hoat tinh, quy trinh nay bao gdm budc tu gi61 han quy trinh

polyme hoa khi nhiét do trong [0 phan ung polyme hoa la l6n hon 100°C.

32. Quy trinh theo diém 28, trong d6 quy trinh nay bao gébm budc cho propylen va

etylen tiép xic véi polyme trén co s& propylen hoat tinh; va tao ra copolyme propylen
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chiu va dap c6 gia tri Fc ndm trong khoang tlir 5% trong lugng dén 50% trong luong va

gid tri Ec ndm trong khoang tir 20% trong luong dén 90% trong luong.

33. Quy trinh theo diém 28, trong do quy trinh nay bao gdm viéc tao ra copolyme
propylen chiu va ddp c6 ham luong chit d& bay hoi nhé hon 65 ug/g dugc do theo tiéu
chuin VW PV3341.

34. Copolyme propylen chiu va dap bao gdm:

polyme trén co so propylen co téc dd dong néng chay (MFR) 16n hon 100g/10
phut dugc do theo ASTM D-1238-01 (230°C, 2,16 kg);

copolyme propylen/etylen dugc phan tan trong polyme trén co s¢ propylen nay,
va

copolyme propylen chiu va dép co toc do dong nong chay 16n hon 60g/10 phat,
gié tri Fe & trong khoang tir 5% trong lugng dén 50% trong lugng, gia tri Ee ndm trong
khoang tir 20% trong lugng dén 90% trong lugng, do bén va dap Izod 12 9,85 kJ/m? va

tac nhan gi6i han hoat tinh (ALA) 14 isopropyl myristat véi lugng it nhét 5 ppm.
35. Copolyme propylen chiu va dap theo diém 34, trong d6 MFR cua polyme trén co
s¢ propylen la 16n hon 160g/10 phut va MFR cia copolyme chiu va dép 1a 16n hon

85¢/10 phu.

36. Copolyme propylen chiu va dip theo diém 34, trong d6 polyme trén co s&

propylen ¢6 ham luong chit hoa tan trong xylen nhé hon 4%,

37. Copolyme propylen chiu va dap theo diém 34, trong dé polyme trén co s&

propylen nay la chua crackinh.

38. Copolyme propylen chiu va dap theo diém 34, trong d6 copolyme nay chira ham

lugng chat d& bay hoi nhé hon 65 pg/g duoc do theo tiéu chudn VW PV3341.

39. Copolyme propylen chiu va déap theo diém 34, trong d6 copolyme nay c¢6 Twmr 106n

hon 170°C.
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