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(54) CHE PHAM CHAT XUC TAC KHONG CHUA SILAN

(57) Sang ché dé cap dén ché pham chit xuc tac dung cho phan tng trang hop propylen.
Ché pham chét xuc tic nay chira mot hodc nhiéu chat tién xuc tac Ziegler-Natta chira mot
hodc nhiéu hop chit kim loai chuyén tiép va chit cho dién tu trong; mot hoac nhiéu chét
d6ng xtic tac chira nhom; va tac nhan kiém soat do chon loc (SCA). SCA 14 hdn hop gdm
tac nhan gioi han hoat tinh (ALA) va tac nhan xéc dinh tinh chon loc (SDA) nhu hop chét
khong chtra silan. Ché pham chat xiic tic nay khong chira silan, c6 hoat tinh xuc tac cao va
tinh chon loc lap thé cao, va c6 kha nang ty dap.
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Linh vue ky thuit dwge dé cap

Sang ché @ cap dén ché phim chét xuc tac chira chét tién xuc téc Ziegler-Natta
¢6 tinh chon loc 1ap thé d& dung cho phan tng tring hop, va cu thé 14 phan Ung tring
hop propylen.

Tinh trang k¥ thuit ciia sing ché

Pa biét viée két hop thanh phin silan nhu alkoxysilan vio hé chét xtc téc
Ziegler-Natta dé cai thién sy kh(”')ngvché tinh chon loc va tinh déng cdu. Céc tac nhin
kiém soét dd chon loc nhu vay c6 thé con bao gdm tac nhan giéi han hoat tinh nhu este
cua axit carboxylic thom d8 tao ra hé chit xtc tic c6 tinh chét tu dép. Tuy nhién, viéc
phat trién hé chit xtc tac Ziegler-Natta tw dip c6 hoat tinh xtc tac dugc cai thién va
tinh chon loc lap thé duoc cai thién ma khong chira alkoxysilan 12 diéu mong mudn.
Ban chit ky thuit ciia sing ché

Sang ché d& xuét ché phim chét xtic téc c6 hoat tinh xc téc cao, tinh chon loc
1ap thé cao, c6 kha ning tu ddp (self-extingushing) va khong chira silan. Ché phim
chét xuc tac nay con duge dung cho phan ung tao ra polyme polypropylen ddng nhét c6
tinh déng cdu cao hodc polyme chira propylen.

Theo mét phuong 4n, ché phdm chit xtc tac chira mdt hodc nhiéu chét tidn chét
tién xuc tac Ziegler-Natta (procatalyst) chira mt hogic nhiéu hop chit kim loai chuyén
tiép va chét cho dién tir trong; mdt hodc nhiéu chét déng xuc tac chira nhom; va tac
nhén kiém sodt do chon loc (SCA: Selectivity Control Agent). SCA 1 hdn hop gdm tc
nhén giéi han hoat tinh (ALA: Activity Limiting Agent) va tdc nhan xé4c dinh tinh chon
loc (SDA: Selectivity Determining Agent). Theo mdt phuong 4n, ALA 1a este clia axit
carboxylic va SDA 14 hop chét khong chira silan. Ché phim chét xtc tic nay c6 kha
nang tu dap.

Theo mot phuong 4n, chit cho dién tir trong c6 thé ¢ chira hop chét diete, hop
chét suxinat, diol este hoic este clia axit dicarboxylic thom. Chét cho dién tir trong va
hop chit khong chira silan c6 thé 1a gibng nhau ho#c khéc nhau.

Este cuia axit carboxylic cd thé 13 este cta axit carboxylic thom, este béo, hodc
este cla axit béo. Theo mot phuong 4n, este cla axit carboxylic 1a etyl p-etoxybenzoat.
Hop chit khong chira silan c6 thé 13 hop chit diete, hop chét suxinat, hodc hop chét
piperidin. Céc vi du khong gisi han pham vi clia sang ché vé cac SCA thich hop bao
gbém hdn hop clia etyl p-etoxy benzoat (ALA) va 2,2,6,6-tetrametylpiperidin (SDA);
hdn hop cua dietyl 2,3-diisopropylsuxinat (SDA) va este béo (ALA); va hdn hop clia
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2,2-di-iso-butyl-1,3-dimetoxypropan (SDA) va este béo (ALA).

Sang ché ciing d& xuit ché phdm chit xtc tic khac. Theo mét phuong 4n, ché
phim chit xiic tic ndy chita mot hoic nhidu chét tién xtc tic Ziegler-Natta chita mot
hojc nhiéu hop chét kim loai chuyén tiép va chit cho dién tir trong; mot hoic nhiéu
chét ddng xtc tic chira nhom; va téc nhan kiém soét d6 chon loc (SCA). SCA 13 hén
hop cta hop chét khong chira este (ALA) va hop chét khong chita silan (SDA). Ché
phim chét xuc tac nay c6 kha ning ty dap.

Theo mdt phuong 4n, hop chit khong chira este ¢ thanh phén diete nhu 2,2-di-
iso-butyl-1,3-dimetoxypropan (ALA). Vi du khong giéi han pham vi cua sang ché vé
SCA 1a hdn hop gdm 2,2,6,6-tetrametylpiperidin (SDA) va 2,2-di-iso-butyl-1,3-
dimetoxypropan (ALA). '

Sang ché con d& xuit ché phdm chét xtc tac khic. Theo mét phuong én, ché
phém chét xtic tdc chira mot hodc nhiéu chét tién xdc tic Ziegler-Natta chira mot hogc
nhiéu hop chit kim loai chuyén tiép va chét cho dién tir trong; mot hoic nhiéu chit
d@)ng xtic tac chita nhdm; va tac nhan kiém soat d6 chon loc (SCA). SCA 14 hdn hop
gdm hop chat khong chtra silan thir nhit (SDA) va hop chat khong chita silan th hai
(SDA). Ché phim chit xtc tic ndy c6 kha ning ty dép.

Theo mdt phwong 4n, hop chdt khéng chira silan th@ nhét 1a 2,2,6,6-
tetrametylpiperidin v hop chit khong chia silan th® hai la dietyl 2,3-
diisopropylsuxinat ho#c 2,2-diisobutyl-1,3-dimetoxypropan. Theo mdt phuong éan
khac, SCA c6 thé chira tic nhan gi6i han hoat tinh. ALA c6 thé 13 gidng nhau hoic
khéc nhau v& hop chit khong chira silan thir nhit vi/hogic hop chit khong chira silan
thir hai. |

Sang ché cling d& xuét ché phim chét xtic tic khac. Theo mt phuong én, ché
phim chét xtc téc ndy chira mdt hoic nhidu chit tién xuc tac Ziegler-Natta chira mot
hodc nhiu hop chit kim loai chuyén tiép va chét cho dién tir trong; mdt hodic nhiéu
chét ddng xtic tac chira nhom; va tac nhén kidm soat dd chon loc (SCA). SCA 1a hén
hop gdm este cia poly(alken glycol) va hop chit khong chira silan. Ché phim chét xtic
tac nay c6 kha nidng tur dép.

Theo mot phurong 4n, este cta este ctia poly(alken glycol) 1 este clia axit béo.

Theo mot phuong 4n, hop chit khong chira silan gdm hop chit diete, hop chit
suxinat va/hogc thanh phin piperidin. Theo mot phuong an khac, ty 1€ mol gitta nhom
va tbng SCA nim trong khoang tir 100:1 t6i 0,5:1.

Theo mdt phwong 4n, bit ky trong s& cac ché phdm chét xtc tac dd dugc néu
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trong phdn mod ta c6 thé c6 ty 1 mol gitta nhom va tdng SCA nim trong khoing tir
0,5:1t6i 4:1.

M6t vu diém ca séng ché 1a d& xuét ché phém chét xuc tac duogc cai tién.

Mot vu diém cia sang ché 1a d& xuét ché phém chét xuc tac ¢6 tinh chon loc 1ap
thé dugc céi thién.

Mbt vu diém coa sang ché 1a d& xuét ché phém chét xtc tac c6 hiéu suit duoc
cai thién.

Moét wu diém cla sang ché 1a d& xuit ché phém chét xtc tac tu dap khong chira
thanh phén silic va/hoic silan.

Mot wu diém cua sang ché 13 d& xuét quy trinh tring hop it gdy dong cén trong
thiét bi phan tmg thip va c6 su két tu polyme thép.

Mot wu didm cta sang ché nay 1a d& xudt polyme chita propylen c6 tinh ding
cAu cao va lugng xylen hoa tan nho.

Mdt wu diém cia sang ché 1a d& xuét ché phdm chit xtc tic ma tao ra polyme
trén co sO propylen it mui hodc khong mui.
MBO ta chi tiét sang ché

Céc khoang tri sb bit ky néu trong phan mo ta, bao gdm tat ca céc tri s6 gidi han
dudi va tri sb giéi han trén, v6i mire gia ting 1a mét don vi, voi diéu kién co su tach
biét ca it nhit hai don vi nim gitta tri s6 dudi bit ky va tri s trén bt ky. D 1am vi
du, néu tuyén bd ring mot thanh phin, tinh chét vét Iy hogc tinh chat khéc, vi du nhu
phan tir luong, chi sé néng chay, v.v., nim trong khoang tir 100 i 1000, thi diéu do
duoc du dinh dé chi tAt ca cac gié tri riéng r&, nhu 100, 101, 102, v.v., va cac khoang
nho trong d6, nhu tir 100 t¢i 144, tir 155 t6i 170, tir 197 t6i 200, v.v., dugc bidu hién
bing s6 chinh xé4c trong Phin mo ta ndy. Dbi voi cac khoang chira cac gia tri nhd hon
mot, hodc chira cac chi s6 thap phén 16n hon mét (vi du 1,1, 1,5, v.v.), thi mot don vi
duoc xem 14 0,0001, 0,001, 0,01 hodc 0,1, khi thich hop. Pébi voi cac khoang chira duy
nhét cc chi s8 nhd hon mudi (vi du tir 1 t6i 5), thi mot don vi thudng dugc xem 14 0,1.
Chi dugc xem 1a cac vi dy, ma dugc mong mudn mdt cach dic biét, va tAt ca céc su két
hop co thé c6 cna céc gié tri s6 nim gifta gia tri thép nhét va gia tri cao nhét d3 liét ke,
duoc xem 1a chi dé tuyén b6 trong img dung nay. Céc khoang s6 duoc dé cap, khi dugc

md ta & day, lién quan tdi ty trong, phin trim khéi lugng thanh phén, tan delta, trong
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lwong phén i va cac tinh chét khac.

Thuét ngft "hén hop”, khi duge st dung trong phin mé ta, duge ding dé chi hdn
hop gdm céc chét liéu cling nhu cdc san phim phan mg va cic san phdm phan hiy
duge tao ra tir cac chit liéu nay.

A Thuét ngit "polyme," khi duoc st dung trong phin m ta, dung ¢ chi hop chét
polyme duoc didu ché bing cach tring hop cic monome, trong d6 ching cé the gibng
nhau hodc khic nhau. Thuit ngit chung "polyme" do vdy bao ham thudt ngit polyme
déng nhét, thuong dugce sir dung dé chi cac polyme duoc diéu ché tur duy nhét mot loai
monome, va thudt ngit chit ddng tring hop nhu dugc xac dinh dudi day. |

Nhu dugc néu trén, thudt ngir "cht d6ng trung hop," khi duoc sir dung trong
phin mo ta, ding d& chi cac polyme dugc didu ché bing cach tring hop it nhét 1a hai
loai monome khéc nhau. Thuét ngit chung "chit ddng tring hop" do vy bao gdm cic
copolyme, thudong dugc sir dung dé chi céc polyme duge didu ché tir hai loai monome
khéac nhau, va cac polyme dugc didu ché tir trén hai loai monome khéc nhau.

Cac thuat ngft “hdn hop” hoic “hdn hop polyme”, khi duge st dung trong phén
mo ta, d& chi hdn hop chit gdm hai hodc nhiéu polyme. H3n hop nhu vy ¢6 thé hodc
khong thé tron 13n dwgc. HBn hop nhu vay ¢6 thé hodc khong thé tach riéng pha dugc.
Hobn hop nhu vay ¢6 thé hoic khong thé chira mot hodc nhiéu cdu hinh mién, khi dugc
xéc dinh tir quang phd truyén dién ti.

Ché phim chét xuc tic theo sdng ché chira chét tidn xc tac Ziegler-Natta, chét
ddng xtc tac va téc nhan kiém soat d6 chon loc (SCA), m8i chit nay c6 thé dugc md ta
mot cach chi tiét dudi day. Chét tién xic téc Ziegler-Natta théng thudmg bat ky c6 thé
duoc sit dung trong ché phim chit xtc téc ndy nhu da biét phd bién trong linh vuc k§
thuat nay. Theo mdt phuong 4n, chit tién xtc tac Ziegler-Natta chira hop chit kim loai
chuyén tiép va hop chit kim loai thudc nhém 2. Hop chit kim loai chuyén tiép nay c6
thé 14 mot phirc chét rin duoc din xuét tir hop chét kim loai chuyén tiép, vi du, cac
titan-, zirconi -, crom- hodc vanadi-hydrocarbyloxit, hydrocarbyl, halogenua, hodc hdn
hop ctia ching.

Hop chét kim loai chuyén tiép c6 cong thitc chung TrX, trong d6 Tr 14 kim loai
chuyén tiép, X 1a halogen hodc nhém Ci.;o hydrocarboxyl hodc hydrocarbyl, va x 1a 56
nhém X nhu vay trong hop chat két hop véi hop chét kim loai thudc nhém 2. Tr c6 thé
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1a kim loai thuéc nhém 4, 5 hodc 6. Theo mdt phuwong an, Tr 1a kim loai thudc nhém 4,
nhu titan. X c6 thé 1a clorua, bromua, C;.4 alkoxit hoic phenoxit, hodc hén hop cua
ching. Theo mt phuong 4n, X 14 clorua.

Céc vi du khong gioi han pham vi ciia sang ché vé céc hop chét kim loai chuyén
tiép thich hop cé thé duoc st dung d8 tao ra chét tién xtic tac Ziegler-Natta gém TiCly,
ZrCly, TiBry, TiCls, Ti(OC,Hs);ClL, Zr(OC,Hs);5Cl, Ti(OC,Hs);Br,
Ti(OC5H;),Cl,, Ti(OC¢Hs),Cl,, Zr(OC,Hs),Cly, va Ti(OC,Hs)Cls. Céc hdn hop ciia cac
hop chét kim loai chuyén tiép nay ciing c6 thé dugc sir dung. Khong c6 gi6i han vé sb
lugng hop chit kim loai chuyén tiép miZn 1a it nhit mot hop chit kim loai chuyén tiép
¢6 mit. Theo mdt phwong an, hop chit kim loai chuyén tiép 14 hop cht titan.

Céc vi du khong gii han pham vi cla sang ché vé& cic hop chit kim loai thuge
nhém 2 thich hop bao gdm cc magie halogenua, cic dialkoxymagie, cac alkoxymagie
halogenua, cic magie oxyhalogenua, cic dialkylmagie, magie oxit, magie hydroxit, va
céc carboxylat ciia magie. Theo m¢t phuong an, hop chét kim loai thuéc nhém 2 la
magie diclorua.

Theo mot phuong 4n tiép theo, chit tién xuc tac Ziegler-Natta 1& hdn hop cua
c4c nhém titan dwoc mang trén hoic néu khong thi duge dn xulit tir c4c hop chét
magie. Cac hop chit magie thich hgp bao gdm magie clorua khan, c4c sin phdm cong
magie clorua, cic magie dialkoxit hodic cic aryloxit, hodc cac magie dialkoxit hodc
aryloxit dugc carboxyl hod. Theo mét phuong an, hop chit magie 13 magie di(C,.
s)alkoxit, nhu dietoxymagie.

Céc vi du khong gii han pham vi clia sang ché vé cic nhém titan thich hop bao
gdm céc titan alkoxit, cdc titan aryloxit, va/hodc céc titan halogenua. Cdc hop chit
dugc st dung dé didu ché chét tién xuc tic Ziegler-Natta bao gém mot hodc nhidu
magie-di(C.4)alkoxit, magie dihalogenua, magie alkoxyhalogenua, hodc hdn hgp cla
ching va mot hodc nhidu titan tetra(C,.4) alkoxit, titan tetrahalogenua, titan(C;.
s)alkoxyhalogenua, hodc hdn hop ctia chung.

Thanh phén tién chét c6 thé duoc st dung d8 didu ché chit tién xuc tac Ziegler-
Natta 12 nhu d3 biét trong linh vuc k¥ thuat nay. Thanh phin tién chét ndy c6 thé duoc
diéu ché bing cach clo hod hdn hop hop chit magie, hop chét titan d& néu trén, hogc

hdn hop ctia chung, va c6 thé bao gém viéc str dung mdt hodc nhiéu hop chét, duoc goi
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1a "c4c tac nhan xén" (clipping agent), chiing bd trg cho viéc tao ra hodc hoa tan cac
thanh phin dic biét théng qua viéc hoan vi ran/ran. Céc vi du khong gi6i han pham vi
cua sang ché v& céc tac nhan xén thich hop bao gém cac trialkylborat, déc biét 1a
trietylborat, cac hop chit phenol, dic biét 14 crezol, va céc silan.

Theo mdt phuong 4n, thanh phin tidn chit 14 hdn hop cac hop chit magie/titan
c6 cong thirc MgyTi(OR)¢X, trong d6 R, 12 12 nhém hydrocacbon béo hodc thom c6 1
t61 14 nguyén ti cacbon hodic COR' trong d6 R' l1a nhém hydrocacbon béo hodc thom
c6 tir 1 tGi 14 nguyén tr cacbon; cac nhom OR, 1a giéng nhau hodc khac nhau; X doc
18p 14 clo, brom hodc iot; d nim trong khoang tir 0,5 t6i 56, hodc ndm trong khoang 2-
4; hodc bang 3; f ndm trong khoang 2-116, hofic nim trong khoang 5-15; va g nim
trong khoang 0,5-116, hoic nim trong khoang 1-3, hodc bing 2. Tién chét nay c6 thé
duogc didu ché bing cach két tha c6 khéng ché théng qua viéc loai bd rugu ra khoi hén
hop phan ing dugc st dung trong viéc diéu ché n6. Theo mot phuong 4n, mdi trudng
phan tmg bao gdm hdn hop ctia dich 16ng thom, dic biét 1a hop chit thom da clo hoa,
nhu clobenzen, cung vai alkanol, déc biét 1a etanol, va chét clo hoa v6 co. Céc chét clo
hod v6 co thich hop bao gdm cac din xuét clo cia silic, nhom va titan, cu thé nhu titan
tetraclorua hoic titan triclorua, va titan tetraclorua. Viéc loai bo alkanol ra khéi dung
dich dugc st dung trong qua trinh clo hod, dan dén sy két tua cia tién chit rén, c6 hinh
thai hoc va dién tich bé mit duge mong mudn. Hon nita, cac tién chit thu duoc 1a dic
biét ddng déu vé kich c& hat va kha ning chéng v& vun ciing nhu chéng thodi bién ciia
chét tién xtc tac thu duge.

Tién chit nay tiép d6 dugc chuyén héa thanh chit xuc tic rén boi phan tng tiép
theo (halogen hod) véi hop chét halogenua vo co, t6t hon 13 hop chét titan halogenua,
va su két hop cia chét cho dién tir trong. Néu chua duoc dua vao tién chét voi lugng
thoa dang, thi chit cho dién tir ndy c6 thé duge bd sung riéng r& trude khi, trong khi
hodc sau khi halogen hod. Phuong phap nay c6 thé duoc 1ip lai mot hodc nhiéu lan, tiy
y 1a v&i sy c6 mit cua cac chét phu gia bd sung hodc cac chét bd trg, va san phém rin
cudi cing dugc rira bing dung mdi béo. Phuong phap bét ky dé tao ra, thu hdi va luu
giflt xuc tac siéu chon loc rén 12 thich hop d& st dung theo séng ché.

Mot phuong phép thich hop d8 halogen hoa tién chét nay 12 bai phan tng cla

tién chét & nhiét d6 cao vdi titan halogenua hod tri bon, tly y v6i sy ¢6 mit cua chat
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pha lodng hydrocacbon hogc halohydrocacbon. Titan halogenua hoa tri bdn duoc wu
tién 1a titan tetraclorua. Dung moi hydrocacbon hodc halohydrocacbon tuy chon dugc
stt dung d& san xudt chét tidn xuc tdc qué trinh tring hop olefin t6t hon 1 chira t6i 12
nguyén tir cacbon ké ca diu mut, hodc t6i 9 nguyén tir cacbon ké ca diu mut. Cac
hydrocacbon dugc le”'ly lam vi du bao gém pentan, octan, benzen, toluen, xylen, cic
alkylbenzen khac, va dexahydronaphtalen. Cc halohydrocacbon béo dugc liy lam vi
du bao gém metylen clorua, metylen bromua, clorofom, cacbon tetraclorua, 1,2-
dibrometan, 1,1,2-tricloetan, tricloxyclohexan, dicloflometan va tetraclooctan. Cac
halohydrocacbon thom dugc ldy lam vi du bao gdm clobénzen, brombenzen, cac
diclobenzen va céc clotoluen. Halohydrocacbon béo ny c¢6 thé 1a hop chit chira it nhét
hai phin t thay thé clorua nhu cacbon tetraclorua hodc 1,1,2-tricloetan.
Halohydrocacbon thom nay c6 thé 1a clobenzen hodc o-clotoluen.

Viéc halogen hoa c6 thé duoc 1ap lai mot hojc nhiéu lan, tiy y di kém voi voi
viée rira bing chétkléng tro nhu hydrocacbon ho#c halohydrocacbon béo hodc thom
gifta c4c 14n halogen ho4 v sau qua trinh halogen hod. Ciing tiy ¥ 12 mét hogc nhidu
qué trinh chiét bao gdm viéc cho tiép xtc véi chét pha lodng 1ong tro, dic biét 1a
hydrocacbon hoic halohydrocacbon béo hodc thom, dic biét 1a & nhiét 46 cao lon hon
100°C, hoiic 16n hon 110°C, c6 thé duoc st dung dé loai bo cac chit khong bén, dic
biét 1a TiCly.

Theo mot phuong 4n, chét tién xic tic Ziegler-Natta bao gdm hop phan chét
xtc tic rin dugc tao ra bdi cdc budc (i) tao huyén phu dialkoxy magie trong
hydrocacbon hodc halohydrocacbon thom & thé long & nhiét d6 thudng, (ii) cho tiép
xuc dialkoxy magie véi titan halogenua va tiép theo 12 (iii) cho tiép xtic thanh phan thu
duoc 14n tht hai véi titan halogenua, va cho tiép xtic dialkoxy magie v6i dieste clia axit
dicarboxylic thom & thdi diém nao d6 trong khi xur ly béng titan halogenua trong budc
(ii).

Theo mot phuong 4n, chét tién xtc tac Ziegler-Natta bao gdm hop phan chét
xtic tac rén duoc tao ra bdi céc bude (i) tao huyén pht hdn hop cac hop chit
- magie/titan c6 cong thirc Mg Ti(OR,)X, trong hydrocacbon hogc halohydrocacbon
thom & thé 16ng & nhiét d thuong, (ii) cho tiép xtc dialkoxy magie véi titan halogenua

va tiép theo 1 (iii) cho tiép xtic thanh phan thu dugc lan thit hai vdi titan halogenua, va
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cho tiép xuc dialkoxy magie v6i dieste cia axit dicarboxylic thom ¢ thoi diém nao d6
trong khi xir ly bing titan halogenua & budc (ii).

Chét tién xuc téc Ziegler-Natta bao gdm chét cho dién tir trong. Chét cho dién
tr trong tao ra su khéng ché thd va dinh c& tinh thé cht xuc tac. Céac vi du khong gidi
han pham vi ctia sng ché vé céc chit cho dién tir trong thich hop bao gdm cac suxinat,
céc diete, cac diol este , va cac este clia axit dicarboxylic thom.

Theo mdt phuong an, diete 12 hop chit dialkyl di-ete va dugc thé hién bing
cbng thirc dudi day,

Rl

R30 CH, C CH, OR*

|

RZ

trong d6 tir R' t6i R* d6c 14p véi nhau 1a nhém alkyl, aryl hodc aralkyl c6 t6i 20

nguyén tir cacbon, né c6 thé tuy y chira nguyén tir khac loai thudc nhém 14, 15, 16
hogc 17, va R va R? ¢6 thé 1a nguyén tir hydro. Pialkylete ndy c6 thé 1a mach thing
hodc ¢6 mach nhénh, va cé thé bao gém mdt hodc nhiu nhém dudi day: alkyl, xyclo
béo, aryl, alkylaryl hodc cac nhom arylalkyl c6 1-18 nguyén tir cacbon, va hydro. Cac
vi du khong gi6i han pham vi clia séng ché vé céc hop chét dialkyl diete thich hop bao
gdm dimetyl diete, dietyl diete, dibutyl diete, metyl etyl diete, metyl butyl diete, metyl
xyclohexyl diete, 2,2-dimetyl-1,3-dimetoxypropan, 2,2-dietyl-1,3-dimetoxypropan, 2,2-
di-n-butyl-1,3-dimetoxypropan, 2,2-diisobutyl-1,3-dimetoxypropan, 2-etyl-2-n-butyl-
1,3-dimetoxypropan, 2-n-propyl-2-xyclopentyl-1,3-dimetoxypropan, 2,2-dimetyl-1,3-
dietoxypropan va 2-n-propyl-2-xyclohexyl-1,3-dietoxypropan, 2-(2-etylhexyl)-1,3-
dimetoxypropan, 2-isopropyl-1,3-dimetoxypropan, 2-n-butyl-1,3-dimetoxypropan, 2-
sec-butyl-1,3-dimetoxypropan,  2-xyclohexyl-1,3-dimetoxypropan,  2-phenyl-1,3-
dietoxypropan, 2-cumyl-1,3-dietoxypropan, 2-(2-phenylletyl)-1,3-dimetoxypropan, 2-
(2-xyclohexyletyl)-1,3-dimetoxypropan,  2-(p-clophenyl)-1,3-dimetoxypropan, — 2-
(diphenylmetyl)-1,3-dimetoxypropan, 2-(1-naphtyl)-1,3-dimetoxypropan, 2.2-
flophenyl)-1,3-dimetoxypropan, 2-(1-dexahydronaphtyl)-1,3-dimetoxypropan, 2-(p-t-
butylphenyl)-1,3-dimetoxypropan, 2,2-dixyclohexyl-1,3-dimetoxypropan, ~ 2,2-di-n-
propyl-1,3-dimetoxypropan,  2-metyl-2-n-propyl-1,3-dimetoxypropan,  2-metyl-2-
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benzyl-1,3-dimetoxypropan, 2-metyl-2-etyl-1,3-dimetoxypropan, 2-metyl-2-n-propyl-
1,3-dimetoxypropan, 2-metyl-2-phenyl-1,3-dimetoxypropan, 2-metyl-2-xyclohexyl-
1,3-dimetoxypropan, 2,2-bis(p-clophenyl)-1,3-dimetoxypropan, 2,2-bis(2-
xyclohexyletyl)-1,3-dimetoxypropan, 2-metyl-2-isobutyl-1,3-dimetoxypropan, 2-metyl-
2-(2-etylhexyl)-1,3-dimetoxypropan, 2-metyl-2-isopropyl-1,3-dimetoxypropan, 2,2~
diphenyl-1,3-dimetoxypropan, 2,2-dibenzyl-1,3-dimetoxypropan, 2,2-
bis(xyclohexylmetyl)-1,3-dimetoxypropan,  2,2-diisobutyl-1,3-dietoxypropan,  2,2-
diisobutyl-1,3-dibutoxypropan, 2-isobutyl-2-isopropyl-1,3-dimetoxypropan, 2,2-di-sec-
butyl-1,3-dimetoxypropan, 2,2-di-tert-butyl-1,3-dimetoxypropan, 2,2-dineopentyl-1,3-
dimetoxypropan, 2-isopropyl-2-isopentyl-1,3-dimetoxypropan, 2-phenyl-2-benzyl-1,3-
dimetoxypropan, 2-xyclohexyl-2-xyclohexylmetyl-1,3-dimetoxypropan, 2-isopropyl-2-
(3,7-dimetyl)octyl-1,3-dimetoxypropan,  2,2-diisopropyl-1,3-dimetoxypropan,  2-
isopropyl-2-xyclohexylmetyl-1,3-dimetoxypropan, 2,2-diisopentyl-1,3-
dimetoxypropan,  2-isopropyl-2-xyclohexyl-1,3-dimetoxypropan,  2-isopropyl-2-
xyclopentyl-1,3-dimetoxypropan, 2,2-dicylopentyl-1,3-dimetoxypropan, 2-n-heptyl-2-
n-pentyl-1,3-dimetoxypropan, 9,9-bis(metoxymetyl)floren, va 1-etoxy-2-n-
pentoxybenzen. Theo m¢{t phuong 4an, chit cho dién tir trong la l-etoxy-2-n-
pentoxybenzen.

Theo mdt phwong 4n, chét cho dién tit trong ndy 1a hop chit suxinat. Hop chét
suxinat nay c6 thé bao gdm mot hoic nhidu nhém sau ddy: nhém alkyl, alkenyl,
xycloalkyl, aryl, arylalkyl hodc alkylaryl mach thing hoic mach nhanh, tly ¥ chira cac
nguyén tr khac loai. M¢t hodc nhidu cAu tric vong cé thé duoc tao thanh qua mot hodc
c4 hai nguyén tir cacbon vj tri 2- va 3-. Céc vi du khong gi6i han pham vi clia sang ché
v& céc suxinat thich hopbao gém dietyl 2,3-bis(trimetylsilyl)suxinat, dietyl 2,2-sec-
butyl-3-metylsuxinat, dietyl 2-(3,3,3-triflopropyl)-3-metylsuxinat, dietyl 2,3-bis(2-
etylbutyl)suxinat, dietyl 2,3-dietyl-2-isopropylsuxinat, dietyl 2,3-diisopropyl-
2metylsuxinat, dietyl 2,3-dixyclohexyl-2-metylsuxinat, dietyl 2,3-dibehzylsuxinat,
dietyl 2,3-diisopropylsuxinat, dietyl 2,3-bis(xyclohexylmetyl) suxinat, dietyl 2,3-di-t-
butylsuxinat, dietyl 2,3-diisobutylsuxinat, dietyl 2,3-dineopentylsuxinat, dietyl 2,3-
diisopentylsuxinat,  dietyl  2,3-di(I-triflometyletyl)  suxinat, dietyl = 2,3-di(9-
fluorenyl)suxinat, c’ﬁetyl 2-isopropyl-3-isobutylsuxinat, ~ dietyl =~ 2-t-butyl-3-
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isopropylsuxinat, dietyl 2-isopropyl-3-xyclohexylsuxinat, dietyl 2-isopentyl-3-
xyclohexylsuxinat, dietyl 2-xyclohexyl-3-xyclopentylsuxinat, dietyl 2,2,3,3-
tetrametylsuxinat, dietyl 2,2,3,3-tetraetylsuxinat, dietyl 2,2,3,3-tetra-n-propylsuxinat,
dietyl 2,3-dietyl-2,3-diisopropylsuxinat, diisobutyl 2,3-bis(trimetylsilyl)suxinat,
diisobutyl 2-sec-butyl-3-metylsuxinat, diisobutyl 2-(3,3,3-triflopropyl)-3- metylsuxinat,
diisobutyl  2,3-bis(2-etylbutyl)suxinat,  diisobutyl 2,3-dietyl-2-isopropylsuxinat,
diisobutyl 2,3-diisopropyl-2-metylsuxinat, diisobutyl 2,3-dixyclohexyl-2-metylsuxinat,
diisobutyl 2,3-dibenzylsuxinat, diisobutyl 2,3-diisopropylsuxinat, diisobutyl 2,3-bis-
(xyclohexylmetyl)suxinat,  diisobutyl  2,3-di-t-butylsuxinat,  diisobutyl  2,3-
diisobutylsuxinat, diisobutyl 2,3-dineopentylsuxinat, diisobutyl 2,3-diisopentylsuxinat,
diisobutyl ~ 2,3-di(1,1,1-triflo-2-propyl)suxinat, ~ diisobutyl  2,3-n-propylsuxinat,
diisobutyl ~ 2,3-di(9-fluorenyl)suxinat, diisobutyl  2-isopropyl-3-isobutylsuxinat,
diisobutyl 2-tert-butyl-3-isopropylsuxinat, diisobutyl 2-isopropyl-3-xyclohexylsuxinat,
diisobutyl 2-isopentyl-3-xyclohexylsuxinat, diisobutyl 2-n-propyl-
3(xyclohexylmetyl)suxinat, diisobutyl 2-xyclohexyl-3-xyclopentylsuxinat, diisobutyl
2,2,3,3-tetrametylsuxinat, diisobutyl 2,2,3,3-tetraetylsuxinat, diisobutyl 2,2,3,3-tetra-n-
propylsuxinat,  diisobutyl  2,3-dietyl-2,3-diisopropylsuxinat, ~ dineopentyl  2,3-
bis(trimetylsilyl)suxinat, dineopentyl 2,2-di-sec-butyl-3-metylsuxinat, dineopentyl 2-
(3,3,3-triflopropyl)-3-metylsuxinat, ~ dineopentyl ~ 2,3-bis  (2-etylbutyl)suxinat,
dineopentyl 2,3-dietyl-2-isopropylsuxinat, dineopentyl 2,3-diisopropyl-2-metylsuxinat,
dineopentyl ~ 2,3-dixyclohexyl-2-metylsuxinat, —dineopentyl ~ 2,3-dibenzylsuxinat,
dineopentyl 2,3-diisopropylsuxinat, dineopentyl 2,3-bis(xyclohexylmetyl)suxinat,
dineopentyl 2,3-di-t-butylsuxinat, dineopentyl 2,3-diisobutylsuxinat, dineopentyl 2,3-
dineopentylsuxinat, dineopentyl 2,3-diisopentylsuxinat, dineopentyl 2,3-di(1,1,1-triflo-
2-propyl)suxinat,  dineopentyl  2,3-n-propylsuxinat,  dineopentyl  2,3-di(9-
fluorenyl)suxinat, dineopentyl 2-isopropyl-3-isobutylsuxinat, dineopentyl2-t-butyl-3-
isopropylsuxinat, ~dineopentyl 2-isopropyl-3-xyclohexylsuxinat, ~dineopentyl 2-
isopentyl-3-xyclohexylsuxinat, dineopentyl 2-n-propyl-3-(xyclohexylmetyl)suxinat,
dineopentyl 2-xyclohexyl-3-xyclopentylsuxinat, dineopentyl 2,2,3,3-tetrametylsuxinat,
dineopentyl  2,2,3,3-tetraetylsuxinat,  dineopentyl  2,2,3,3-tetra-n-propylsuxinat,
dineopentyl 2,3-dietyl-2,3-diisopropylsuxinat, dietyl 1,2-xyclohexandicarboxylat, va

“11-



26961

dietyl norbornene-2,3-dicarboxylat. Theo mdt phwong &n, chit cho dién tir trong 1a
dietyl 2,3-diisoproplysuxinat.

Theo mdt phuwong an, chét cho dién tir trong nay la diol este. Piol este niy dugc
thé hién bang cong thirc dudi day,

0

R3=™C——O0—[C(R1R)];—O0—C—Ry

trong do tir R t&i Ry dc 1dp véi nhau 1a nhém alkyl, aryl hodc aralkyl c6 t61 20
nguyén tir cacbon, né cé thé tuy y chira nguyén tir khac loai thugc nhém 14, 15, 16
hodc 17, va Ry va R, c6 thé 13 nguyén tir hydro; n 1 mdt s§ nguyén nim trong khoang
1-‘6.4Theo mot phuong an khac, R3 va/hodc Ry 14 cdc nhdm phenyl hodc phenyl duoc
thé. Cac vi dy khong gi6i han pham vi ctia séng ché vé cac hop chit dialkyl diete thich
hop bao gdm 1,2-propylen-glycol dibenzoat, 1,2-propylen-glycol di(p-clobenzoat), 1,2-
propylen-glycol di(m-clobenzoat), 1,2-propylen-glycol di(p-brombenzoat), 1,2-
propylen-glycol = di(o-brombenzoat), 1,2-propylen-glycol di(p-metylbenzoat), 1,2-
propylen-glycol di(p-tert-butylbenzoat), 1,2-propylen-glycol di(p-butylbenzoat), 2-
metyl-1,2-propylen-glycol dibenzoat, 2-metyl-1,2-propylen-glycol di(p-clobenzoat), 2-
menthyl-1,2-propylen-glycol  di(m-clobenzoat), 2-metyl-1,2-propylen-glycol  di(p-
brombenzoat), 2-metyl-1,2-propylen-glycol di(o-brombenzoat), 2-metyl-1,2-propylen-
glycol di(p-metylbenzoat), 2-metyl-1,2-propylen-glycol di(p-tert-butylbenzoat), 2-
metyl-1,2-propylen-glycol di(p-butylbenzoat), 1,3-propylen-glycol dibenzoat, 2-metyl-
1,3-propylen-glycol dibenzoat, 2-etyl-1,3-propylen-glycol dibenzoat, 2-n-propyl-1,3-
propylen-glycol dibenzoat, 2-n-butyl-1,3-propylen-glycol dibenzoat, 2,2-dimetyl-1,3-
propylen-glycol dibenzoat, (R)-1-phenyl-1,3-propylen-glycol dibenzoat, (S)-1-phenyl-
1,3-propylen-glycol dibenzoat, 1, 3-diphenyl-1,3-propylen-glycol dibenzoat, 2-metyl-
1,3-diphenyl-1,3-propylen-glycol dibenzoat, 2,2-dimetyl-1,3-diphenyl-1,3-propylen-
glycol dibenzoat, 2-etyl-1,3-di(tert-butyl)-1, 3-propylen-glycol dibenzoat, 2-n-butyl-2-
etyl-1,3-propylen-glycol dibenzoat, 2,2-dietyl-1, 3-propylen-glycol dibenzoat, 2-
dimetoxymetyl-1,3-propylen-glycol dibenzoat, 2-metyl-2-n-propyl-1,3-propylen-glycol
dibenzoat,  2-isoamyl-2-isopropyl-1,3-propylen-glycol  dibenzoat,  2-isoamyl-2-
isopropyl-1,3-propylen-glycol di(p-clobenzoat), 2-isoamyl-2-isopropyl-1,3-propylen-
glycol  di(m-clobenzoat),  2-isoamyl-2-isopropyl-1 ~ 3-propylen-glycol  di(p-
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metoxybenzoat), 2-isoamyl-2-isopropyl-1,3-propylen-glycol di(p-metylbenzoat), 2,2-
diisobutyl-1,3-propylen-glycol dibenzoat, 1,3-diisopropyl-1,3-propylen-glycol di(4-n-
butylbenzoat), 2-etyl-2-metyl-1,3-propylen-glycol dibenzoat, 2,2-dimetyl-1,3-propylen-
glycol dibenzoat, 1,2-butylen-glycol dibenzoat, 2-metyl-1,3-butylen-glycol dibenzoat,
2,3-dimetyl-1,2-butylen-glycol  dibenzoat, 2,3-dimetyl-1,2-butylen-glycol  di(p-
clobenzoat), 2,3,3-trimetyl-1,2-butylen-glycol dibenzoat, 2,3,3-trimetyl-1 3-butylen-
glycol di(p-clobenzoat), 1,2-butylen-glycol di(p-clobenzoat), 2,3-butylen-glycol
dibenzoat, 2,3-butylen-glycol di(o-brombenzoat), 2,3-butylen-glycol di(metylbenzoat),
2,3-butylen-glycol di(m-clobenzoat), 2-metyl-2,3-butylen-glycol dibenzoat, 2-metyl-
2,3-butylen-glycol di(o-brombenzoat), 2-metyl-2,3-butylen-glycol di(metylbenzoat), 2-
metyl-2,3-butylen-glycol di(m-clobenzoat), 2,3-dimetyl-2,3-butylen-glycol dibenzoat,
2,3-dimetyl-2,3-butylen-glycol ~ di(o-brombenzoat), 2,3-dimetyl-2,3-butylen-glycol
di(metylbenzoat), 2, 3-di metyl-2,3-butylen-glycol di(m-clobenzoat), 2-metyl-1-phenyl-
1,3-butylen-glycol dibenzoat, 1,4-butylen-glycol dibenzoat, 2,3-diisopropyl-1 3-
butylen-glycol dibenzoat, 2,3-dimetyl-1,4-butylen-glycol dibenzoat, 2,3-dietyl-1,4-
butylen-glycol dibenzoat, 2,3-dibutyl-1,4-butylen-glycol dibenzoat, 4,4,4-triflo-1-(2-
naphtyl)-1,3-butylen-glycol ~ dibenzoat, 2,3-pentandiol dibenzoat, 2-metyl-2,3-
pentandiol dibenzoat, 3-metyl-2,3-pentandiol dibenzoat, 4-metyl-2,3-pentandiol
dibenzoat, 2,3-dimetyl-2,3-pentandiol dibenzoat, 2,4-dimetyl-2,3-pentandiol dibenzoat,
3,4-dimetyl-2,3-pentandiol dibenzoat, 4,4-dimetyl-2, 3-pentandiol dibenzoat, 2,3,4-
trimetyl-2,3-pentandiol dibenzoat, 2,4,4-trimetyl-2,3-pentandiol dibenzoat, 3,4,4-
trimetyl-2,3-pentandiol dibenzoat, 2,3,4,4-tetrametyl-2,3-pentandiol dibenzoat, 3-etyl-
2,3-pentandiol dibenzoat, 3-etyl-2-metyl-2,3-pentandiol dibenzoat, 3-etyl-2,4-dimetyl-
2,3-pentandiol  dibenzoat, 3-etyl-2,4,4-trimetyl-2,3-pentandiol ~ dibenzoat, 2.,4-
pentandiol  dibenzoat, 3-metyl-2,4-pentandiol dibenzoat, 3-etyl-2,4-pentandiol
dibenzoat, 3-n-propyl-2,4-pentandiol dibenzoat, 3-n-butyl-2,4-pentandiol dibenzoat,
3,3-dimetyl-2,4-pentandiol dibenzoat, (25,4S)-(+)-2,4-pentandiol dibenzoat, (2R,4R)-
(+)-2,4-pentandiol dibenzoat, 2,4-pentandiol di(p-clobenzoat), 2,4-pentandiol di(m-
clobenzoat), 2,4-pentandiol di(p-brombenzoat), 2,4-pentandiol di(o-brombenzoat), 2,4~
pentandiol di(p-metylbenzoat), 2,4-pentandiol di(p-tert-butyl benzoat), 2,4-pentandiol
di(p-n-butylbenzoat), 2-metyl-1,3-pentandiol dibenzoat, 2-metyl-1,3-pentandiol di(p-
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clobenzoat), 2-metyl-1,3-pentandiol di(p-metylbenzoat), 2-n-butyl-1,3-pentandiol di(p-
metylbenzoat), 2-metyl-1,3-pentandiol  di(p-tert-butylbenzoat),  2,2-dimetyl-1,3-
pentandiol dibenzoat, 2-etyl-1,3-pentandiol dibenzoat, 2-n-butyl-1,3-pentandiol
dibenzoat, 2- alyl-1,3-pentandiol dibenzoat, 2-metyl-1,3-pentandiol dibenzoat, 2-etyl-
"1,3-pentandiol ~ dibenzoat, 2-n-propyl-1,3-pentandiol dibenzoat, 2-n-butyl-1,3-
pentandiol dibenzoat, 1,3-pentandiol di(p-clobenzoat), 1,3-pentandiol di(m-
clobenzoat), 1,3-pentandiol di(p-brombenzoat), 1,3-pentandiol di(o-brombenzoat), 1,3-
pentandiol di(p-metylbenzoat), 1,3-pentandiol di(p-tert-butylbenzoat), 1,3-pentandiol
di(p-n-butylbenzoat), 2,2 4-trimetyl-1,3-pentandiol dibenzoat, 3-metyl-1-triflometyl-
2,4-pentandiol dibenzoat, 2,4-pentandiol di(p-flometylbenzoat), 2,4-pentandiol di(2-
furancarboxylat),  3-n-butyl-3-metyl-2,4-pentandiol ~ dibenzoat, 2,2-dimetyl-1.5-
pentandiol dibenzoat, 1,5-diphenyl-1.5-pentandiol dibenzoat, 2,3-hexandiol dibenzoat,
2-metyl-2,3-hexandiol dibenzoat, 3-metyl-2,3-hexandiol dibenzoat, 4-metyl-2,3-
hexandiol dibenzoat, 5-metyl-2,3-hexandiol dibenzoat 2,3-dimetyl-2,3-hexandiol
dibenzoat, 2,4-dimetyl-2,3-hexandiol dibenzoat, 2,5-dimetyl-2, 3-hexandiol dibenzoat,
3,4-dimetyl-2,3-hexandiol dibenzoat, 3,5-dimetyl-2,3-hexandiol dibenzoat, 4,4-
dimetyl-2,3-hexandiol dibenzoat, 4,5-dimetyl-2,3-hexandiol dibenzoat, 5,5-dimetyl-
2.3-hexandiol dibenzoat, 2,3,4-trimetyl-2,3-hexandiol dibenzoat, 2,3,5-trimetyl-2,3-
hexandiol dibenzoat, 2,4,4-trimetyl-2,3-hexandiol dibenzoat, 2,4,5-trimetyl-2,3-
hexandiol dibenzoat, 2,5,5-trimetyl-2,3-hexandiol dibenzoat, 3,4,4-trimetyl-2,3-
hexandiol dibenzoat, 3,4,5-trimetyl-2,3-hexandiol dibenzoat, 3,5,5-trimetyl-2,3-
hexandiol dibenzoat, 2,3,4,4-tetrametyl-2,3-hexandiol dibenzoat, 2,3,4,5-tetrametyl-
2,3-hexandiol dibenzoat, 2,3,5,5-tetrametyl-2,3-hexandiol dibenzoat, 3-etyl-2,3-
hexandiol dibenzoat, 3-n-propyl-2,3-hexandiol dibenzoat, 3-isopropyl-2,3-hexandiol
dibenzoat, 4-etyl-2,3-hexandiol dibenzoat, 3-etyl-2-metyl-2, 3-hexandiol dibenzoat, 4-
etyl-2-metyl-2,3-hexandiol dibenzoat, 2-metyl-3-n-propyl-2,3-hexandiol dibenzoat, 4-
etyl-3-metyl-2,3-hexandiol dibenzoat, 3,4-dietyl-2,3-hexandiol dibenzoat, 4-etyl-3-n-
propyl-2,3-hexandiol dibenzoat, 3-etyl-2,4-dimetyl-2,3-hexandiol dibenzoat, 3-etyl-
2,5-dimetyl-2, 3-hexandiol dibenzoat, 3-etyl-2,4,4-trimetyl-2,3-hexandiol dibenzoat 3-
etyl-2,4,5-trimetyl-2,3-hexandiol ~ dibenzoat, 2,5-dimetyl-3-n-propyl-2,3-hexandiol
dibenzoat, 2,4,4-trimetyl-3-n-propyl-2,3-hexandiol dibenzoat, 2,5,5-trimetyl-3-n-
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propyl-2,3-hexandiol dibenzoat, 2,4,5-trimetyl-3-n-propyl-2,3-hexandiol dibenzoat,
3,4-dietyl-2-metyl-2,3-hexandiol dibenzoat, 2-etyl-1,3-hexandiol dibenzoat, 2-n-
propyl-1,3-hexandiol ~dibenzoat, 2-n-butyl-1,3-hexandiol dibenzoat, 4-etyl-1,3-
hexandiol dibenzoat, 4-metyl-1, 3-hexandiol dibenzoat, 3-metyl-1,3-hexandiol
dibenzoat,  3-etyl-1,3-hexandiol  dibenzoat, 2,2,4,6,6-pentametyl-3,5-hexandiol
dibenzoat, 2,5-hexandiol dibenzoat, 2,5-dimetyl-2,5-hexandiol dibenzoat, 2,5-dimetyl-
hexa-3-yn-2,5-diol dibenzoat, hexa-3-yn-2,5-diol dibenzoat (T), hexa-3-yn-2,5-diol
dibenzoat (S), hexa-3-yn-2,5-diol di(2-furancarboxylat), 3,4-di-n—butyl-1,6-hexandi61
dibenzoat, 1,6-hexandiol dibenzoat, hepta-6-en-2,4-diol dibenzoat, 2-metyl-hepta-6-en-
2,4-diol dibenzoat, 3-metyl-hepta-6-en-2,4-diol dibenzoat, 4-metyl-hepta-6-en-2,4-diol
dibenzoat,  S5-metyl-hepta-6-en-2,4-diol  dibenzoat,  6-metyl-hepta-6-en-2,4-diol
dibenzoat, 3-etyl-hepta-6-en-2,4-diol dibenzoat, 4-etyl-hepta-6-en-2,4-diol dibenzoat,
5-etyl-hepta-6-en-2,4-diol dibenzoat, 6-etyl-hepta-6-en-2,4-diol dibenzoat, 3-n-propyl-
hepta-6-en-2,4-diol dibenzoat, 4-n-propyl-hepta-6-en-2,4-diol dibenzoat, 5-n-propyl-
hepta-6-en-2,4-diol dibenzoat, 6-n-propyl-hepta-6-en-2,4-diol dibenzoat, 3-n-butyl-
hepta-6-en-2,4-diol dibenzoat, 4-n-butyl-hepta-6-en-2,4-diol dibenzoat, 5-n-butyl-
hepta-6-en-2,4-diol dibenzoat, 6-n-butyl-hepta-6-en-2,4-diol dibenzoat, 3,5-dimetyl-
hepta-6-en-2,4-diol dibenzoat, 3,5-dietyl-hepta-6-en-2,4-diol dibenzoat, 3,5-di-n-
propyl-hepta-6-en-2,4-diol dibenzoat, 3,5-di-n-butyl-hepta-6-en-2,4-diol dibenzoat,
3,3-dimetyl-hepta-6-en-2,4-diol dibenzoat, 3,3-dietyl-hepta-6-en-2,4-diol dibenzoat,
3,3-di-n-propyl-hepta-6-en-2,4-diol  dibenzoat,  3,3-di-n-butyl-hepta-6-en-2,4-diol
dibenzoat, 3.5-heptandiol dibenzoat, 2-metyl-3,5-heptandiol dibenzoat, 3-metyl-3,5-
heptandiol dibenzoat, 4-metyl-3,5-heptandiol dibenzoat, 5-metyl-3,5-heptandiol
dibenzoat, 6-metyl-3,5-heptandiol dibenzoat, 3-etyl-3,5-heptandiol dibenzoat, 4-etyl-3,
5-heptandiol dibenzoat, 5-etyl-3,5-heptandiol dibenzoat, 3-n-propyl-3,5-heptandiol
dibenzoat, 4-n-propyl-3,5-heptandiol dibenzoat, 3-n-butyl-3,5-heptandiol dibenzoat,
2,3-dimetyl-3,5-heptandiol dibenzoat, 2,4-dimetyl-3,5-heptandiol dibenzoat, 2,5-
dimetyl-3,5-heptandiol dibenzoat, 2,6-dimetyl-3,5-heptandiol dibenzoat, 3,3-dimetyl-
3,5-heptandiol dibenzoat, 4,4-dimetyl-3,5-heptandiol dibenzoat, 6,6-dimetyl-3,5-
heptandiol dibenzoat, 3,4-dimetyl-3,5-heptandiol dibenzoat, 3,5-dimetyl-3,5-heptandiol
dibenzoat, 3,6-dimetyl-3,5-heptandiol dibenzoat, 4,5-dimetyl-3,5-heptandiol dibenzoat,
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4,6-dimetyl-3,5-heptandiol dibenzoat, 4,4-dimetyl-3,5-heptandiol dibenzoat, 6,6-
dimetyl-3, 5-heptandiol dibenzoat, 3-etyl-2-metyl-3,5-heptandiol dibenzoat, 4-etyl-2-
metyl-3,5-heptandiol dibenzoat, S5-etyl-2-metyl-3,5-heptandiol dibenzoat, 3-etyl-3-
metyl-3,5-heptandiol dibenzoat, 4-etyl-3-metyl-3,5-heptandiol dibenzoat, 5-etyl-3-
metyl-3,5-heptandiol dibenzoat, 3-etyl-4-metyl-3,5-heptandiol dibenzoat, 4-etyl-4-
metyl-3,5-heptandiol dibenzoat, 5-etyl-4-metyl-3,5-heptandiol dibenzoat, 2-metyl-3-n-
propyl-3,5-heptandiol dibenzoat, 2-metyl-4-n-propyl-3,5-heptandiol dibenzoat, 2-
metyl-5-n-propyl-3, 5-heptandiol dibenzoat, 3-metyl-3-n-propyl-3,5-heptandiol
dibenzoat, 3-metyl-4-n-propyl-3,5-heptandiol dibenzoat, 3-metyl-5-n-propyl-3,5-
heptandiol dibenzoat, 4-metyl-3-n-propyl-3,5-heptandiol dibenzoat, 4-metyl-4-n-
propyl-3,5-heptandiol dibenzoat, 4-metyl-5-n-propyl-3,5-heptandiol dibenzoat, 6-
metyl-2,4-heptandiol di(p-clobenzoat), 6-metyl-2,4-heptandiol di(p-metylbenzoat), 6-
metyl-2,4-heptandiol di(m-metyl benzoat), 3,6-dimetyl-2,4-heptandiol dibenzoat,
2,2,6,6-tetrametyl—3,5-heptaﬁdiol dibenzéat, 2,6-dimetyl-2.6-heptandiol dibenzoat, 4-
metyl-3,5-octandiol dibenzoat, 4-etyl-3,5-octandiol dibenzoat, 4-n-propyl-3,5-octandiol
dibenzoat, 5-n—propy1—3,5-octaﬁdiol dibenzoat, 4-n-butyl-3,5-octandiol dibenzoat, 4,4-
dimetyl-3,5-octandiol dibenzoat, 4,4-dietyl-3,5-octandiol dibenzoat, 4,4-di-n-propyl-
3,5-octandiol dibenzoat, 4-etyl-4-metyl-3, S-octandiol dibenzoat, 3-phenyl-3,5-
octandiol dibenzoat, 3-etyl-2-metyl-3,5-octandiol dibenzoat, 4-etyl-2-metyl-3,5-
octandiol dibenzoat, 5-etyl-2-metyl-3,5-octandiol dibenzoat, 6-etyl-2-metyl-3,5-
octandiol dibenzoat, 5-metyl-4,6-nonandiol dibenzoat, 5-etyl-4,6-nonandiol dibenzoat,
5-n-propyl-4,6-nonandiol dibenzoat, 5-n-butyl-4,6-nonandiol dibenzoat, 5,5-dimetyl-
4 6-nonandiol dibenzoat, 5,5-dietyl-4,6-nonandiol dibenzoat, 5,5-di-n-propyl-4,6-
nonandiol dibenzoat, 5,5-di-n-butyl-4, 6-nonandiol dibenzoat, 4-etyl-5-metyl-4,6-
nonandiol dibenzoat, 5-phenyl-4,6-nonandiol dibenzoat, 4,6-nonandiol dibenzoat, 1.1-
xyclohexan dimetanol dibenzoat, 1,2-xyclohexandiol dibenzoat, 1,3-xyclohexandiol
dibenzoat, 1,4-xyclohexandiol dibenzoat, 1,1-bis(benzoyloxyetyl)xyclohexan, 1,4-
bis(benzoyloxymetyl)xyclohexan, 1,1-bis(benzoyloxymetyl)-3-xyclohexen, 9,9-
| bis(benzoyloxymetyl)flo, 9,9-bis((m-metoxybenzoyloxy)metyl)flo, 9,9-bis((m-
clobenzoyloxy)metyl)flo, ~ 9,9-bis((p-clobenzoyloxy)metyl)flo, 9,9-florendimetanol
dibenzoat, 1,2-phenylen dibenzoat, 1,3-phenylen dibenzoat, 1,4-phenylen dibenzoat,
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2,2'-biphenylen dibenzoat, bis(2-benzoyloxynaphtyl)metan, 1,2-xylendiol dibenzoat,
1,3-xylendiol dibenzoat, 1,4-xylendiol dibenzoat, 2,2'-biphenyidimetanol dibenzoat,
2,2'-binaphthyidimetanol dibenzoat, pentaerytritol tetrabenzoat 1,2,3-propantriol
tribenzoat va sy két hop bit ky ctia cac chit trén.

Theo mdt phuong 4n, chét cho dién tir trong nay 13 este clia axit dicarboxylic
thom. Céc vi du khong gi6i han pham vi clia séng ché vé cAc este ciia axit dicarboxylic
thom thich hop bao gdm cic halogenua hoic céc anhydrit hodc céc din xuét
(poly)alkyl ete cia ching, dic biét 1a cac C,g dialkyl este ciia axit phtalic hodc
terephtalic, phtaloyl diclorua, phtalic anhydrit, va cac din xuit C, 4 (poly)alkyl ete cia
chiing. Theo mdt phwong 4n, chit cho dién tir trong 14 diisobutyl phtalat.

Chét tién xvic tic Ziegler-Natta ciing c6 thé bao gdm chit mang tro. Chat mang
ndy c6 thé 13 chit rén tro khong c6 tac dong bat loi téi tinh ning xuc téc ctia hop chét
kim loai chuyén tiép. Cac vi du bao gém cac oxit kim loai, nhu oxit nhém, va oxit kim
loai, nhu oxit silic.

Céc chit ddng xtic tic d8 sir dung cling voi chét tién xtc tac Ziegler-Natta néu
trén 13 thanh phan chtra nhdm. C4c vi du khong gi6i han pham vi cla sang ché vé cac
thanh phin chira nhém thich hop bao gdm cic hop chit nhdm hitu co, nhu
trialkylalumin, cic hop chit chtra dialkylalumin hydrua-, alkylalumin dihydrua-,
dialkylalumin halogenua-, alkylalumindihalogenua-, dialkylalumin alkoxit-, va
alkylalumin dialkoxit chira tir 1 t6i 10, hogic tir 1 téi 6 nguyén tit cacbon trong mdi
nhém alkyl- hodc alkoxit-. Theo mot phuong 4n, chit ddng xtc tic 1a hop chit C,4
trialkylalumin, nhu trietylalumin (TEA). Ty 1€ mol gilta nh6m va titan 1a nim trong
khoang tlr 35:1 t6i 50:1. Theo m{t phuwong 4n, ty 1€ mol gitta nhom va titan la 45:1.

Ché phdm chét xuc tac theo sang ché con chira tc nhan kiém soat do chon loc
(SCA). SCA 14 hdn hop ctia (i) mot hogc nhiéu céc tic nhan giGi han hoat tinh (ALA)
va/hodc (ii) mdt hodc nhiéu tic nhan x4c dinh tinh chon loc (SDA). Khi dugce sir dung
trong phan mé ta, thudt ngit “tdc nhan giéi han hoat tinh” 13 thanh phin ma né lam
giam hoat tinh xuc tac khi nhiét do chét xtc tac vuot qua mot nhiét d6 ngudng. Thuit
ngft “tdc nhin xac dinh tinh chon loc” la thanh phén ma no tao ra sy khbng ché tinh
chon loc.

Theo mét phuong an, SDA 1a hop chét khong chl'ra silan. Khi dugc st dung
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trong phin mo ta, thuat ngtt “hop chit khong chira silan” dé chi phan tir hodc hop chét
ma né khong bao gdm nguyén tir Si, hoic nhém Si-O, hoic nhém alkoxysilan. N6i
cach khac, hop chit khong chira silan khuyét, hoic néu khéng thi khong c6 silicon
va/hodc alkoxysilan. Khi SCA chi 1a hop chét khong chira silan va ty 18 gitta SDA va
titan 13 5-50:1, ché phdm chét xuc tic tao ra polyme trén co s& propylen (tirc 13, polyme
polypropylen ddng nhat) cling v6i xylen hoa tan ham Iugng nhé hon khoang 6% khéi
lugng.

Céc thanh phan silan c¢6 cong thitc chung SiR.,(OR')4., (I) thudng duge dung
trong hé chét xtc tic Ziegler-Natta d& cai thién hiéu suét va tinh chon loc 1ap thé. Pidu
ngac nhién d& phat hi¢n ra 14 trong céc thanh phin SCA tu dép nay, cdc SDA cai thién
tinh chon loc 1ép thé va hiéu suit va khéng can c6 thanh phén alkoxysilan (tirc 1a, SCA
khdng chira silic). Piéu phat hién nay c6 1¢i 12 tinh chon loc 14p thé cua chit xuc tac va
hiéu sudt xuc tac khong gisi han t6i su két hop ciia hop chét trén co s silantrong ché
phém chét xtic tac tu dap.

Theo mét phuong 4n, hop chét khong chira silan c6 thé ¢6 hop chit diete, hop
chét suxinat, hodc thanh phin piperidin. Hop chét diete c6 thé 1a dialkyl diete bit ky
néu trén. Ca chit cho dién tr trong 14n SCA c6 thé chira hop chit diete, hop chit diete
ndy 13 gidng nhau hoic khac nhau. Theo mdt phuong an, hop chét khong chira silan 1a
2,2-diisobutyl-1,3-dimetoxypropan.

Theo mot phuwong 4n, hop chit khong chia silan c6 thé c6 hop chét suxinat.
Hop chét suxinat c6 thé 13 suxinat bét ky nhu da d& cap & trén. Ca chit cho dién tir
trong 14n SCA c6 thé chira hop chét suxinat, hop chét suxinat nay 13 gidng nhau hogc
kh4c nhau. Vi du khong gi6i han pham vi ctia sang ché v& hop chit suxinat thich hop 1a
hop chit khéng chira silan 1a dietyl 2,3-diisopropylsuxinat.

Theo mdt phuong 4n, hgp chit khong chita silan ¢6 thé c6 thanh phan piperidin.
Cac vi du khong gidi han pham vi clia séng ché vé& c4c hop chit piperidin thich hop
bao gdm céc piperidin dugc thé & vi tri 2, 6 nhu 2,6-dimetylpiperidin va 2,2,6,6-
tetrametylpiperidin va céc piperidin duoc thé & vi tri 2, 5. Theo mdt phwong 4n tiép
theo, hop chét piperidin 14 2,2,6,6-tetrametylpiperidin.

SCA ciing bao gdm ALA. ALA c6 thé 13 este ctia axit carboxylic thom, este cua
axit béo, hoic hop chit khéng chira este. Theo mdt phuwong an, ALA cb thé 13 axit
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carboxylic thom hoic din xuét ctia no, este béo, hogic hop chat khong chira este. Céc vi
du khong gidi han pham vi clia sing ché vé cAc axit carboxylic thom thich hgp bao
gdm céc este Cy.;o alkyl hodic xycloalkyl ciia cic axit monocarboxylic. Cac din xuéit
dugc thé thich hop cta né bao gdm cac hop chit dugc thé ca trén (cac) vong thom ldn
trén nhom este bing mot hoic nhiéu phéan tir thay thé chtra mét hodc nhiéu nguyén tir
khéc loai thudc nhom 14, 15, 16 hoac 17, dac biét 14 oxy. Cac vidu vé cac phén tir thay
thé nhu vdy bao gbém cic nhém (poly)alkylete, xycloalkylete, arylete, aralkylete,
alkylthioete, arylthioete, dialkylamin, diarylamin, diaralkylamin, va trialkylsilan. Este
cua axit carboxylic thom cé thé 1a C,.,0 hydrocarbyl este clia axit benzoic trong d6
nhom hydrocarbyl 1a chua dugc thé hoic dugc thé béng mdt hodc nhiu phﬁn t&r thay
thé chtra nguyén tir khéc loai thudc nhém 14, 15, 16 hodc 17 va céc din xudt Cj.
(poly)hydrocarbyl ete ciia n6, hoic cic C4 alkyl benzoat va céc dén xut d3 alkyl hod
vong ¢6 tlr 1 t6i 4 nguyén tir cacbon ctia nd, hodc metyl benzoat, etyl benzoat, propyl
benzoat, metyl p-metoxybenzoat, metyl p-etoxybenzoat, etyl p-metoxybenzoat, va etyl
p-etoxybenzoat. Theo mdt phuong 4n, axit monocarboxylic thom la etyl p-
etoxybenzoat.

Theo mdt phuong 4n, ALA 12 este clia axit béo. Este cua axit béo ndy co thé 1a
este clia axit béo, c6 thé 12 este cia axit béo c6 4 t6i 30 nguyén tir cacbon, c6 thé la a
mono- hodc poly- (hai hodc hon) este, co thé mach théng hodc ¢b mach nhanh, c6 thé
12 no hodic khong no, va sy két hop bit ky clia ching. Este cua axit béo ¢6 4 t6i 30
nguyén tir cacbon ciing c6 thé dugc thé bang mét hodc nhidu phén t& thay thé chira
nguyén tir khac loai thudc nhém 14, 15, hodc 16 hodc 17. Cac vi du khong giéi han
pham vi clia sang ché vé este cla axit béo ¢6 4 t6i 30 nguyén tir cacbon thich hop bao
g(“)m cac Cy alkyl este cua céc axit C4.39 monocarboxylic béo, cac Ci alkyl este cua
axit Cg,o monocarboxylic béo, cidc C;4 alkyl mono- va di-este ctia cdc axit Cs.p
monocarboxylic va dicarboxylic béo, cic Ci4 alkyl este cia cac axit Cgyg
monocarboxylic va axit dicarboxylic béo, va cic dan xult C4,0 alkyl mono- hodc
polycarboxylat clia cac C,.jo (poly)glycol hodc Cs.ig0 (poly)glycol ete. Theo mot
phuong 4n tiép theo, C4-Csp este béo c6 thé 13 isopropyl myristat, va/hodc di-n-butyl
sebacat.

Theo mot phuwong 4n ALA 14 este cua poly(alken glycol). Céc vi du khong gidi
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han pham vi ciia sing ché v& cac este clia poly(alken glycol) thich hop bao gdm céc
(poly)(alkylen glycol) mono- hodc di-axetat; cac (poly)(alkylen glycol) mono- hodc di-
myristat; c4c este cua axit béo nhu céc (poly)(alkylen glycol) mono- hodc di-laurat; cac
(poly)(alkylen glycol) mono- hodc di-oleat; glyxeryl tri(axetat), glyxeryl tri-este cta
céc axit Cp49 carboxylic béo; cac poly(etylen glycol) este; glyxerit cua cac axit linoleic,
oleic, palmitic va stearic, va hdn hop ctia chung; va su két hop bét ky cia cac chét trén.
Theo mot phuong 4n khéc, este clia axit béo la este cla axit béo dAu dira 14 thuong
phém S-191 c6 ban cta hang Chem Service, Inc., West Chster, PA.

Theo modt phuong 4n ALA 13 hop chit khong chira este. Khi dugc st dung trong
phan mo ta, thuat ngit “hop chét khong chira este” dé chi phan tit hodc hcjp chit ma n6
khong c6 nhom chirc este. N6i theo cach khac, thuat ngit “hop chét khong chira este” 12
khong chira nhém chirc dudi day.

|

Theo mdt phuong 4n, hop chit khong chua este c6 thé 13 thanh phin dialkyl
diete. Thanh phin dialkyl diete c6 thé 14 bat ky trong s6 cic hop chét dialkyl ete néu
trén. Theo mdt phuong an, ALA 1a 2,2-diisobutyl-1,3-dimetoxypropan (ALA).

Theo mot phuwong 4n, ché phim chit xtc tac duge @2 xuét. Ché phim chét xuc
tac ndy chlra mgt hodc nhidu chét tién xtc tic Ziegler-Natta ¢c6 mot hodc nhiéu hop
chit kim loai chuyén tiép va chét cho dién tt trong, mot hodic nhiéu chit ddng xuc tac
chita nhom va tac nhin kiém soat dd chon loc (SCA). Chét cho dién ti trong c6 thé 1a
chét cho dién tir trong bét ky nhu duge dé cap trong phin md ta. SCA 1a hdn hop cta
este cua axit carboxylic (ALA) va hop chét khong chira silan (SDA). Ché phim chit
xuc tic ndy co6 kha néng tu dap.

SCA c¢6 thé bao gdm este ctia axit carboxylic bét ky va mot hodc nhidu hop chit
khong chira silan nhu di dé cép & trén. Este cla axit carboxylic c6 thé 13 etyl-p-
etoxybenzoat. Cac vi du khong giéi han pham vi clia sang ché vé& SCA thich hop chita
este clia axit carboxylic va hop chét khong chita silan bao gdm etyl p-etoxy benzoat va

2,2,6,6-tetrametylpiperidin; este béo (nhu este cla axit béo) va dietyl 2,3-
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diisopropylsuxinat; va este béo (nhu este cla axit béo) va 2,2-diisobutyl-1,3-
dimetoxypropan.

Theo mdt phuong 4n, ché phdm chit xtc téc khac dugce d& xuét. Ché phdm chét
xuc tac ndy chira mét hodc nhiéu chét tién xuc tic Ziegler-Natta chita mot hogc nhiéu
hop chét kim loai chuyén tiép va chit cho dién ti trong, mot hodc nhidu chit déng xuc
tac chira nhdm va téc nhan kidm soat d chon loc (SCA). Chét cho dién tir trong c6 thé
13 chét cho dién tir trong bét ky nhur d3 dwogc néu trong phin mé ta. SCA 1a hdn hop
ctia hop chit khong chira este (ALA) va hop chét khong chira silan (SDA). Ché phdm
chét xuc tac nay c¢6 kha ning tu dap.

SCA c6 thé bao gdm hop chit khong chira este bit ky va mot hodc nhidu hop
chit khong chira silan nhu d3 dé cép & trén. Theo mot phuong an, hop chét khéng chira
este 12 hop chit diete. Vi du khong gi¢i han pham vi clia séng ché v& hop chit khong
chira este thich hop 1a 2,2-diisobutyl-1,3-dimetoxypropan. Theo mdt phuong an tiép
theo, SCA 1a hdn | hop cua 2,2,6,6-tetrametylpiperidin va 2,2-diisobutyl-1,3-
dimetoxypropan.

Theo mdt phuong an, ché phim chit xtic téc khac duoc d& xuét. Ché phim chit
XUc tac ndy chira mot hodc nhiéu chit tién xuc tic Ziegler-Natta ¢6 mot hodic nhiéu hop
chit kim loai chuyén tiép va chét cho dién tit trong, mot hodic nhiéu chit ddng xuc tac
chtra nhém va tac nhan kidm soat do chon loc (SCA). Chét cho dién tir trong c6 thé 1a
chét cho dién tir trong bt ky nhu dd dugc néu trong phin mod ta. SCA 14 hén hop cua
SDA thir nhit vi SDA thir hai. Ché phim chit xuc tac c6 thé tiy ¥ chita ALA. Ché
phdm chét xtc tac nay c6 kha ning tw dép. |

Theo mot phuong 4n, SDA thtt nhit va SDA th hai 1an luot 1a hop chét khong
chtra silan tht nhét va hop chit khong chtra silan thir hai. Hop chat khong chira silan
thir nht va hop chét khong chira silan thir hai c6 thé 1a sw két hop bt ky cta cac hop
chét khong chira silan khac nhau nhu d dugc néu trong phin mo ta. Theo mdt phuong
an, hop chét khong chua silan thu nhét 1 2,2,6,6-tetrametylpiperidin va hop chit
khong chira silan thtr hai 13 dietyl 2,3-diisopropylsuxinat hodc 1a 2,2-diisobutyl-1,3-
dimetoxypropan.

Theo mo6t phuong én, SCA bao gdm ALA. ALA ¢6 thé 1 tac nhan giéi han hoat
tinh bt ky nhu d3 dugc néu trong phén mo ta. ALA c6 thé 14 giéng nhau hodc khac
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nhau v& hop chit khong chira silan thi nhit va/hoic hop chét khong chira silan thit hai.
Theo mot phuong an, ALA 14 este ca axit carboxylic thom nhu etyl p-etoxybenzoat.

Theo phuong 4n bt ky trong s6 cac phuwong én néu trén, ty 16 mol giita nhom va
tbng SCA c6 thé nim trong khoang tr 0,5:1 t6i 4:1 (hodc gid tri bét ky ndm trong
khoang nay), hodc nim trong khoang tir 1:1 t6i 3:1, hodic ndm trong khoang tir 2:1 t6i
3:1 hodc nhd hon hodc bing 2,5:1. Khi dugc st dung trong phén mo ta, cac thudt ngit
“SCA” hoic “tdng SCA” 1a d& chi lugng két hop cia ALA (néu c6 mit) va SDA c6
mit trong ché phim chit xtc tac. Theo mt phuong an, ty 1& mol gitta nhém va téng
SCA 1a 3:1.

Ngac nhién phat hién ra réng viéce khéng ché ty 1€ mol gita nhém va SCA nim
trong khoang tir 0,5:1 t6i 4:1 s€ c6 loi d8 thu dugce hé chit xuc tac c6 hiéu sut cao,
cing v6i tinh d& vin hanh m§ man va c6 kha ning ty dap. Khi dugc st dung trong
phin mé t4, chét xuc téc “ty dap” 1a d& chi chit xtc tic ma nd thé hién hoat tinh gidm &
nhiét d6 16n hon khoang 100°C. Ngoai ra, theo tidu chudn thyc t&, néu quy trinh tring
hop, dic biét 13 quy trinh tring hop pha khi, kidu tAng s6i, thuc hién & céc didu kién
quy trinh thong thudong c6 kha ning bi ngft va din dén sy sup d6 cua tAng s6i ma
khong gay c4c hiu qua bét i t6i sy két tu clia c4c hat polyme, thi ché phdm chét xtc
tac duoc xem la “ty dap.”

Mot sb do dugc quy chuin cla hoat tinh qua trinh tring hop & nhiét d6 cao dé
st dung & day, 1a cac hoat tinh xuc tac dugc didu chinh d& bu dép cho cac ndng 4o
monome khéc nhau do nhiét do. Vi duy, khi cac diu kién trung hop pha long (huyén
phu dic hodc dung dich) dugce sir dung, thi hé s6 diéu chinh do d6 tan propylen bi giam
trong hdn hop phan img ndy & nhiét do dwoc xét dén. Tuc 13, hoat tinh xic tic da "quy
chudn" d& b dép cho d6 tan bi giam so v6i nhiét do thip hon, dic biét 1 chuén 67°C.
Hoat tinh d& "quy chudn" & nhiét d6 T, hoic Ar, dugc x4c dinh 1a hoat tinh do duoc
hodc (trong lugng polyme/trong lugng chét x0c tac/gid) & nhiét dd T, nhén v6i hé )
didu chinh ndng do, [P(67))/[P(T)], trong d6 [P(67)] 12 ndng do propylen & 67°C va
[P(T)] 12 ndng dd propylen & nhiét do T. Cong thic d& tinh hoat tinh tiéu chufn 1a nhu
sau.

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

Trong cdng thirc nay, hoat tinh & nhiét d0 T duge nhén voi ty sb gilta ndng do
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propylen & 67°C va né)ng d6 propylen & nhiét do T. Hoat tinh di ohuéﬁ hoa thu duoc
(A), dwoc didu chinh dbi v6i sy giam ndng d6 propylen cung v6i su tang nhiét do, c6
thé duoc str dung cho viéc so sénh c4c hoat tinh xtc tdc dudi sy thay d6i cac didu kién
nhiét d6. Cac hé sb didu chinh duoc list ké dudi day ddi voi cac diéu kién ding trong
qué trinh trung hop pha long.

67°C 85°C 100°C 115°C 130°C 145°C
1,00 142 1,93 2,39 2,98 3,70
Hé s diéu chinh ndy véi gia dinh rang hoat tinh qua trinh tring hop gia téng

tuyén tinh theo ndng d6 propylen trong céc didu kién dugc st dung. Hg sb didu chinh
ndy 1a phu thudc vdo dung moi hodc chét pha loding dugc st dung. Vi dy, cac hé sd
didu chinh da liét ké & trén 1a d6i v6i hdn hop hydrocacbon béo ¢6 tir 6 t6i 10 nguyén
tir cacbon thong thudong (IsoparTM E, c¢6 ban ctia hing Exxon Chemical Company).
Dudi cac diéu kién tring hop pha khi, d§ tan monome thudng khong phai la yéu t6
quyét dinh va hoat tinh néi chung khong duge diéu chinh theo sy thay doi nhigt do.
Trc 13, hoat tinh v& hoat tinh tiéu chuén 1a nhy nhau.

Thuit nglt "hé s6 hoat tinh tiéu chudn" duogc xé4c dinh 1& A1/Ag;, trong d6 At 1a
hoat tinh & nhiét d0 T va Ag; 1a hoat tinh & 67°C. Tri sb nay co thé dugc sir dung nhu
mbt chi béo vé su thay déi hoat tinh phu thudc vao sy thay ddi nhiét 9. Vi dy, he s
Aj00/Ag; bing 0,30 thé hién réng hoat tinh xtc tac & 100°C chi bing 30 phén trdm hoat
tinh xtc tac & 67°C. D4 phat hién ra ring & 100°C, hé s6 A 0p/Agr bing 35% hodc thip
hon thu duge hé chét xic tac 1a hé tu dap.

Mic di khéng mudn bi rang bude boi ly thuyét bit ky, song tin chéc ring ty 18
AV/SCA nim trong khoang tr 0,5:1 t6i 4:1 tao ra lvgng nhom du dé chiu duoc phan
tmg tring hop & nhiét do tring hop thong thuong. Tuy nhién, ¢ nhiét d6 cao (do su
chénh 1éch nhiét d6 hodc su thay dbi quy trinh chéng han), thi nhiéu nhém hon phan
ung v6i cac thanh phdn xuc tic khic. Diéu nay dan dén sy thiéu hyut nhém lam chdm
phan tmg trung hop. Su thiéu hut nhém gay ra sy suy gidm tuong ‘mg v& chi sb chét
cho dién tir d3 dugc tao phirc v6i nhdm. Céc cdp dién tir tw do ctia céc chét cho khong
tao phirc gy doc cho hé chét xtc tac, tic 1a phan ung ty dip. Theo phuong 4n bat ky
trong s cac phuong dn néu trén, SCA c6 thé chita ALA v6i lwong nim trong khoang
tir 60%mol t&i 95%mol va SLA (hoic hop chét khong chira silan) véi luong nim trong
khoang tir 5%mol t&i 40%mol.
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Ty 18 mol gifta nhém va SDA c6 thé nim trong khoang tlr 150:1 t6i 1,25:1 (hodc
gi4 tri bt k¥ ndm trong khoang nay), hoic nam trong khoang tlr 80:1 t6i 1,5:1, hodc
nim trong khoang tir 40:1 t6i 1,67:1, hodc nam trong khoang tir 20:1 tdi 2,5:1, hodc
nim trong khoang tlr 13:1 téi 5:1.

Ty 18 mol gitra nhém va ALA c6 thé nim trong khoang tr 20:1 t6i 0,5:1 (hodic
gia tri bét ky nim trong khodng nay), hoic ndm trong khoang tlr 6,7:1 t6i 0,5:1, hodc
nim trong khoang tir 5,7:1 t6i 0,52:1, hodc ndm trong khoang tir 5:1 t6i 0,62:1, hodc
nim trong khoang tir 4,4:1 t6i 0,71:1, hodc ndm trong khoang tir 5,3:1 t6i 0,5:1. Ty 1&
mol giita SCA va titan c6 thé 13 nim trong khoang tir 5:1 t6i 100:1. Theo mét phuong
an, ty 16 mol gitta SCA va titan 1a 30:1.

Theo modt phuong 4n, ché phim chét xtic téc khic duge d8 xuét. Ché phim chit
xUc tic nay chira mot hodc nhiéu chét tién xuc tac Ziegler-Natta chira mot hodc nhiéu
hop chét kim loai chuyén tiép va chit cho dién tir trong, mot hodc nhiéu chét dong xuc
tac chira nhom va tic nhan kiém soat d6 chon loc (SCA). Chét cho dién tir trong c6 thé
12 chét cho dién tir trong bét ky nhu da duoc nédu trong phdn md ta. SCA 1a hdn hop
ctia SDA 14 hop chit khong chira silan va ALA 1a este ciia poly(alken glycol). Ché
phim chét xtic téc ndy c6 kha ning ty dép.

Este ctia poly(alken glycol) c6 thé 1a este ctia poly(alken glycol) bét ky d3 boc 10
trong phin md ta. Cac vi du khong gioi han pham vi clia séng ché vé cac este cua
poly(alken glycol) thich hop bao gdm cac (poly)(alkylen glycol) mono- hodc diaxetat;
céc (poly)(alkylen glycol) mono- hodc di-myristat; cdc este cla axit béo nhu cac
(poly)(alkylen glycol) mono- hodc di-laurat; cic (poly)(alkylen glycol) mono- hodc di-
oleat; glyxeryl tri(axetat), glyxeryl tri-este cua axit C,.4o carboxylic béo; cac
poly(etylen glycol) este; glyxerit ciia céc axit linoleic, oleic, palmitic va stearic, va hén
hop cua ching; va sy két hop bat ky coa cac chit trén. Este ctia poly(alken glycol) c6
thé 12 hdn hop ciia cic este cua axit béo. Theo mdt phuwong 4n, este clia axit béo 1a este
clia axit béo diu dira ¢6 ban sin dudi tén S-191 clia hing Chem Service, Inc., West
Chester, PA.

Hop chit khong chira silan c6 thé 1a hop chét khong chira silan bét ky da duoc
néu trong phin md ta. Vi du, hop chit khong chira silan nay c6 thé 1a hop chét diete,
hop chit suxinat, va/hodc thanh phdn piperidin bét ky nhu d& dé cap o trén.
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Theo mdt phuong 4n, ty 18 mol gitta nhdm va tdng SCA c6 trong ché phim chit
xtc tdc ndm trong khoang tr 100:1 t6i 0,5:1, hodc ndm trong khoang tir 50:1 t6i 0,75:1,
hodc nim trong khoang tir 20:1 t4i 5:1, hoic nim trong khoang tir 18:1 t6i 15:1.

Theo mdt phuong é4n, este cua poly(alken glycol) 1a este cla axit béo va hop
chét khong chira silan SDA 1a hop chit diete. Hop chét diete nay c6 thé 1a
2,2diisobutyl-1,3-dimetoxypropan.

Theo mot phuong 4n, este cua poly(alken glycol) 1 este cla axit béo va hop
chit khong chira silan SDA 14 hop chét suxinat. Hop chét suxinat nay c6 thé 1a dietyl
2,3-diisopropylsuxinat.

Theo mot phuong é4n, este ciia poly(alken glycol) 1a este clia axit béo va thanh
phin khéng silan SDA 1a thanh phdn piperidin. Thanh phin piperidin nay c6 thé 1a
2,2,6,6-tetrametylpiperidin.

Hé chét xuc tac ndy ciing tao ra thanh phan polypropylen c6 do cung cao, toc do
dong ndéng chay cao, va tinh ding cu cao (tirc 13, it xylen hoa tan). Mdc du khong
mudn bi rang budc boi 1y thuyét bit ky, song tin chéc ring ty 1& mol gilta nhom va
SCA din dén viéc ché phim chit xuc téc t4i tao tinh chit ty dap cla cac chét xuc tac
thé hé tht ba st dung céc este cua axit benzoic lam céc chét cho dién tir. Tuy nhién,
céc este clia axit benzoic, nhu etyl p—etoxybenzoat (PEEB), lai gdy ra mui vi kho chiu
cho cac polyme thu duge nhu polypropylen. Trong khi st dung chit xtc tac thé hé tht
tu ma n6 c6 thé chira cht cho dién tir phtalat, thi ché phim chét xtic tac nay c6 thé c6
hodic ¢6 thé khong chira este clia axit benzoic. Cac phuong 4n v& cac ché phdm chét
xuc tac khoéng co este cla axit benzoic cd thé twong mg véi viée tao ra polypropylen
khong mui. Noi theo cach khac, hé chét xic tac ndy tai tao cac hé chét xtc tac trén co
s& PEEB tao ra thanh phén polypropylen khong mui. Ngoai ra, ché phim chit xc tac
nay dap tmg ho#c thira kha ning dép tng hoat tinh ctia céac chit xuc tac thé hé thir tu,
va néi chung, thira kha ning d4p tmg hoat tinh cua cac chit xtic tac thé hé thi ba.

Theo mot phuong an, quy trinh tring hop dugc dé capt. Quy trinh tring hop nay
bao gém budc cho propylen tiép xtic v6i ché phim chét xtic tic trong thiét bi phan ing
tring hop. Ché phim chét xtic tac c6 thé 1a bt ky trong s6 cac ché phdm chét xtc tac
da néu trén. Quy trinh nay bao gbm viéc duy tri ty 1& mol gitta nhom va tbng SCA nim

trong khoang tir 0,5:1 t6i 4:1. N6i theo cach khac, ty 1¢ gilta nhom va tbng SCA duoc
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diéu chinh trong toan bd quy trinh tring hop dé giit hoic khéng ché ty 1¢ nay nam
trong khoang tir 0,5:1 téi 4:1, hoic nim trong khoang tir 1:1 t&i 3:1, hodc 3:1. Quy
trinh tring hop nay con bao gdm budc tao ra polyme chita propylen.

Theo mdt phuong 4n, quy trinh tring hop ndy ciing ¢6 thé bao gdm budc duy
tri, didu chinh, hodic n6i cach khéc 14 khéng ché ty 18 giﬁa nhom va titan & mirc khoang
45:1. Do vay, ty 1€ gitta nhom va SCA duogc khéng ché bai viée didu chinh cac luong
thanh phan SCA dugc dua vao phan (mg trong khi duy tri nhom véi mét luong khong
dbi.

Propylen chira polyme dugc tao thanh boi quy trinh trung hop nay co thé 1a
polyme polypropylen ddng nhét hodc copolyme cta propylen va mot hoic nhiéu
comonome. Comonome c6 thé 14 anpha-olefin ¢ tir 2 t6i 12 nguyén ti cacbon. Céac vi
du khong gidi han pham vi cta sing ché v& cac comonome thich hop bao gém etylen,
1-buten, 1-hexen, 4-metyl penten, l-hepten, va l-octen. Do d6, thanh phﬁn
polypropylen c6 thé 13 homopolyme polypropylen hodc polyme c6 monome propylen
va mot hodc nhiéu comonome. Theo mdt phuong an, propylen chira polyme c6 xylen
hoa tan mét luong nim trong khoang tir 0,5% t6i 6,0% khéi lwong, hodc nim trong
khoang tir 2,0% t6i 5,0% khéi luong.

Theo mdt phwong 4n, quy trinh tring hop nay bao gdm budc dap tit, bing ché
phim chit xtic tic, phan tng hodc quy trinh tring khi nhit d¢ trong thiét bi phan tmg
trang hop 16n hon khoang 100°C.

Quy trinh tring hop niy c¢6 thé 1a quy trinh tring hop pha khi, huyén pht, hodc
khéi, van hanh trong mot hogic nhidu thiét bi phan ung. Quy trinh tring hop pha khi
thich hop bao gdm viéc 4p dung ché do ngung tu cling nhu ché d¢ siéu ngung tu trong
d6 céc thanh phén khi bao gdm cac hop chét c6 diém s6i thp tro duogce phun vao trong
thiét bi phan tmg & dang 16ng nhim muc dich loai bd nhiét. Khi nhiéu thiét bi phan img
duoc st dung, thi diéu dugc mong mudn néu ching vin hanh theo diy, tic 1a dong
thao tir thiét bi phan tng thtr nhit dugc nap vao thiét bi phan ting thir hai va monome
bd sung hodic monome khic duge bd sung d8 tiép tuc tring hop. Céc thanh phdn xtc
thc hodic chét xtc tac bd sung (tic 1a chit tidn xtc tac hodc chét ddng xtic tac) c6 thé
dwoc bd sung, ciing nhu cic lwgng bd sung cia hdn hop SCA, hdn hop SCA khac,

hoic céc alkoxysilan riéng biét va/hodic mot hodc nhiéu tic nhan gidi han hoat tinh.
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Theo m6t phuong 4n, quy trinh tring hop ndy duoc thuc hién trong hai thiét bi
phan ung trong d6 hai olefin, nhu propylen va etylen, duge cho tiép xuc dé diéu ché
copolyme chiu va dép. Polypropylen dugc diéu ché trong thiét bi phan mg thi nhét va
copolyme cua etylen va propylen duoc didu ché trong thiét bi phan tmg thi hai véi su
c6 mit cta polypropylen tir thiét bi phan @ng thir nhit. Khong phy thudc vao phuong
phép trung hop dugc 4p dung, cAn hiéu ring SCA, chét tién xtc téc, va/hodc chit ddng
xtc tac clia n6 c6 thé duogc cho tiép xuc khi khong c6 mit cac thanh phén tring hop
khéc, dic biét 1a monome, trude khi bd sung vao thiét bi phan tng. Theo mot phuong
an, cic quy trinh tring hop kép néu trén 1a céc quy trinh tring hop dung dich.

Nhiét d6 cta thiét bi phan Ung trung hop nim trong khoang tir 40 t6i 130°C
hogc nim trong khoang tir 60 t&i 100°C, hodc nim trong khoang tir 65°C t6i 80°C.
Nhiét @6 néu trén 1a nhiét d6 trung binh cta hdn hop phan tmg dugc do ¢ cdc thanh cla
thibt bi phan tmg. Céc ving téch biét cla thiét bj phan tmg c6 thé ¢6 thé co nhigt do
duoc khoanh vung béng kinh nghiém vuot qué cac gi6i han néu trén.

Vi du thue hién sing ché

P& minh hoa sang ché, cac vi duy khong nhim gi6i han duge mo ta dudi déy.
(1) Hdn hop xtc tac

A: Chét xtc tac thuong phim SHAC™ 320 chira 2,59% khéi lugng ciia Ti.

B: (1) 12,00g tién chit MagTi dugc cho tiép xtic v6i 175mL dung dich TiCls
trong MCB (1:1 thé tich:thé tich) va sau d6 1a 2,60mL DiBP. Hon hop nay duoc dun
néng 18n 115°C va dugc duy tri & nhiét do ndy trong 60 phut, tiép 6 1a loc dé loai bo
dung mdi. (2) 175mL dung dich TiCl, trong MCB (1:1 thd tich: thé tich) dugc bd sung
vao chét rin ndy, hdn hop ndy dugc duy trl & 115°C trong 30 phut va sau d6 dugce loc.
Quy trinh nay dugc ldp lai mot lan. (3) Chét rén thu dugc duoc rira béng 200mL
isooctan & 25°C trong 3 14n, tiép d6 loc. Sau do, cht rin nay dugc lam khd bang dong
N,. Viéc phan tich bing sy phat huynh quang tia X da cho thdy chét xdc tic rén nay
chira 3,35% khéi lugng Ti.

C: (1) 12,00g tién chét MagTi dugc cho tiép xuc véi 175mL dung dich TiCly
trong MCB (1:1 thé tich: thé tich) va sau d6 1a 4,80mL 1-etoxy-2-n-pentoxybenzen
(EPB). Hon hgp ndy dugc dun noéng 1én 110°C va duoc duy‘tri & nhiét d6 nay trong 60
phit tiép dé 1a loc d& loai bo dung mdi. Quy trinh nay duoc 13p lai hai lan. (2) Chét ran
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thu dwoc dugc rira bing 200mL isooctan & 25°C trong 3 lan, tiép d6 loc. Sau do, chat
rén nay duoc 1am khé bing dong N,. Phép phan tich bing su phat huynh quang tia X
da cho thiy chit xtc tic rén ndy chira 4,45% khéi luong Ti.

D: (1) 12,00g tién chit MagTi dugc cho tiép xtic véi 175mL dung dich TiCly
trong MCB (1:1 thé tich:thé tich) va sau d6 1a 2,48mL dietyl 2,3-diisopropylsuxinat
(DEDIPS). Hon hop ndy dugc dun nong 1én 115°C va dugc duy tri & nhiét d nay trong
60 phit, tiép d6 12 loc dé loai bd dung moi. (2) 175mL dung dich TiCl, trong MCB
(1:1 th8 tich: thé tich) dugc bd sung vao chét rdn nay, hdn hop nay duge duy tri &
115°C trong 30 phut va sau d6 duge loc. Quy trinh nay duoc 1dp lai mot lan. (3). Chét
rén thu duoc duge rira bing 200mL isooctan & 25°C trong 3 14n, ti€p d6 loc. Sau do,
chét rin nay dugc 1am kho bing dong N,. Phép phén tich bang su phat huynh quang tia
X d3 cho thiy chét xtc téc rin ndy chira 3,75% khéi lwong Ti.

(2) Phan tng trung hop

Phan g trung hgp duoc thuc hién trong cac thiét bi phan tmg tring hop kiéu
song song (duoc san xuét bai cong ty Symyx)

Cd hat cua bot chét xic tic duge gidm xudng bing cach khudy chét xuc tic rin
béng thanh tir trong 30-45 phut. Sau d6, huyén phu dic cla chét xtc tac duge diéu ché
trong toluen. Nong do ctia huyén phii ddc ndy va mirc nap cho mdi chit xuc tac duge

liét ké & dudi day.

I Ti Nong d6 huyén phu dic | Mirc nap
Chatxtctic | o/ 1p&ilugng) | (ug/mL) (ug/thiét bi phan tmg)
A 2,59 247 63,0
B 335 191 52,5
C 445 144 39,5
D 3,75 170 46,9

T4t c4 cac SCA va ALA duge pha lodng t¢i mtre 0,005M trong Isopar E™, trir
S-191 1a dugc hoa tan trong toluen trude khi phun vao trong cac PPR. TEAL dugc diéu

ché trong Isopar E™

va dugc stt dung & dang dung dich 0,02 hozc 0,1M.

Céc thiét bi phan tmg PPR dd lam sach dugc gia nhiét lén 50°C, dung moi cAu
thanh TEA1 va Isopar E™ dugc b sung vio mdi thiét bi phan tng, tiép d6 1a b6 sung
H, t6i 4p sut da thibt 14p 1 Spsi (34,5KPa). Cac thiét bi phan ing duoc gia nhiét 1én

nhiét d6 da thiét k& (67, 100 hoic 115°C). Propylen dugc bd sung toi mirc 100psi
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(690KPa) va dé én dinh trong 10 phut. Mbi thiét bi phan tmg nay dugc bd sung SCA
hodc hdn hop ctia SDA & ALA va 500ul Isopar E™ chaser va ngay sau d6 bd sung
chét xtc tac (275ul) va 500l Isopar ET™ chaser. Céc phan tng dugc dap tit bing
CO, sau 60 phut hozc khi mirc chuyén hoa tuong d6i 16n nhét 13 110 dat duoc.
(4) bo XS

Phdn trim xylen tan (%XS) trong polypropylen (PP) la mét tinh chit vat lidu
duoc liét ké trong nhidu t& md ta dic diém san phdm va phuong phép do dugc dic ta
bdi phuong phdp ASTM D 5492-98. Phuong phép x4c dinh phin nho ctia miu PP tan
trong o-xylen & 25°C. Phén hoa tan ndy gin nhu 13 twong tmg véi phdn trim phén v6
dinh hinh trong PP. Him lugng phén doan v6 dinh hinh 13 lién quan chit ché toi cac
dic tinh tinh ndng cta san phim cudi va cling lién quan t6i vige khéng ché quy trinh.
Sang rdy XS méi dugc tich hop vao Midland Core R&D Organic Chemistry &
Catalysis High Throughput Laboratory. Dung cu nay dugc sit dung dé xac dinh %
polypropylen (PP) tan trong triclobenzen (% cac TCB) va hi€u chinh gia tri ndy theo %
xylen tan theo cac chuin PP. K&t ciu hé thdng ndy dua trén co s& sao chép cla bvd
thao tic 1ong Cavro va dugc bb tri cling véi cac thiét bi ngoai vi dugc ché tao phit hop
d8 thao tac, chup, loc, va phan tich cac dung dich polyme néng. Hé théng tw dong
Cavro vi bd loc Polymer Char IR4 trén co s bd hdng ngoai dé xéc dinh céc ndng do
dung dich polyme dugc giao tiép v6i may tinh c4 nhén. Tinh da ning cla thiét bi ndy
cho phép né duoc sir dung d8 pha lodng c4c mAu polyme va tao ra cic mAu sao chép
theo ché d6 doc 14p. Bdn muoi tim mAu c6 thé dugc xit 1y trong 10 gid 1a nhanh glp
10 14n so véi cac phuong phép diéu ché ASTM bing tay tuong tu stt dung it t6i 30mg
5o véi 2gm mAu tiéu chuén. N6i chung, c4c mu da pha lodng duge dun nong va gilr &
160°C trong khi phén tich, sau d6 cac mAu riéng r& dugc chuyén vao bd J4y mAu ma né
nung néng mAu lén 175°C @& phan tich nho b do hdng ngoai IR4. Khi tit ca cic mau
da duoc phén tich, khéi miu duoc 1am ngudi xuéng 40°C trong 1 gio, dugce loc, duge
1am 4m t&i 60°C @& duy tri polypropylen con lai trong dung dich va sau d6 lai duoc
phén tich & 175°C béng IR4. Sy chénh léch trudc va sau khi doc dua ra céc co s& cho

cac gid tri %TCB cudi, gia tri ndy sau d6 duoc chuyén héa thanh % XS.
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Nhim muc dich 4p dung sang ché, ndi dung ctia tit ca cic patent, don yéu céu
cép patent hogic cong b clia ching dugc trich din trong Phin md ta 13 duge dua vao
day bing cach vién din t6i toan bd ndi dung clia ching, dic biét 13 dbi véi phan md ta
vé cac cAu tric, cac k¥ thuat tdng hop va hidu biét chung trong linh vyc k§ thuat nay.
Cén phai hiéu rdng céc cai bién va thay ddi khac nhau déi véi cdc phuong 4n duge wu
tién cta sang ché duoc mod ta trong Phin mo ta & 1a hién nhién d5i v6i ngudi c6 hiéu
biét trung binh trong linh vuc k¥ thuat nay. CAc cai bién va cac bién d6i nhur vy c6 thé
duoc tao ra ma khong ndm ngodi pham vi cta sang ché va khong duge du dinh d thu
hep céc 1¢i ich d8 dy dinh cta né. Do d6, dy dinh réng céc thay ddi va céc cai bién nhu

vay s& duge bao trum bdi Yéu cau bao hd kém theo.
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YEU CAUBAO HQ

1. Ché phim chét xuc téc chira:

mdt hodic nhidu chét tién xuc tic Ziegler-Natta chira mdt hodc nhidu hop chét
kim loai chuyén tiép va chit cho dién tir trong duoc chon tir nhém bao gdm hop chit
diete, hop chat suxinat, hop chét diol este, va este ciia axit dicarboxylic thom;

mot hodc nhiéu chit d(‘?)ng xuc tac cé chira nhom; va

tac nhan kiém soat dd chon loc (SCA) 14 hdn hop cta hop chit este cia
poly(alken glycol) va hop chét khong chira silan dugc chon tir nhém bao gdm hop chét
diete, hop chit suxinat, v hdn hop ctia chiing.
2. Ché phdm chét xuc téc theo diém 1, trong d6 ti 1& mol gitta nhom va tdng SCA nim
trong khoang tir 100:1 t61 0,5:1.
3. Ché phim chit xtc tic theo diém 1, trong d6 ché phim nay bao gdm este clia axit
béo va hop chét diete.
4. Ché phm chit xtc tic theo didm 1, trong d6 ché phdm nay bao gOm este clia axit
béo va hop chét suxinat.
5. Ché phim chit xuc tac theo diém 1, trong d6 ché phim chét xtc tac ndy c6 kha ning

tu dap.

-35-





