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(57) Sang ché dé cap dén ché pham polyme hoa duge gdm monome (met)acrylat ¢ it nhat

hai lién két sulfua (-S-) trong monome. Ché phdm nay bao gdm monome (met)acrylat bac

mot c6 cong thure (1)
0]

0
L'—és—?—o—u—trz:mz)

R SO

trong do L! duoc chon tir nhom hydrocarbyl tuy y duge thé da hoa tri duogc tiy ¥ ngat
mach bang it nhat mot trong s6 -C(O)-, -S-, -O- va hdn hop cta ching, va nhom lién két
hoa tri hai c6 cong thirc (A)

Y
I
—C—

Trong cong thirc (A), Y la O hodc S. Ciing trong cong thire (I), L? doc lap d6i voi mdi n
1a nhom hydrocarbyl tuy ¥ dugce thé hoa tri hai dugc tuy y ngit mach bang it nhat mot
trong s6 -O- va -S-, R! doc 1ap duge chon cho mdi n tir hydro va metyl, va n nam trong
khoang tir 2 dén 6. Ché phém nay ciing c6 thé bao gdm chat trc ché phan tng trung hop.

Sang ché ciing dé cap den vat dung d6i mau theo anh sang bao gdm hdn hop polyme va
vat dung quang hoc bao gdm ché pham polyme hoa dugc nay.
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Linh v ky thuat dwoc dé cap

Sang ché d& cép dén ché phdm polyme héa dugc bao gbm monome chirc
(met)acrylat c¢é it nhét hai lién két sulfua (-S-) trong monome, va hdn hop polyme
dwoc diéu ché tir ché phdm polyme hoéa dwoc niy, nhu thiu kinh quang hoc va vét

dung d6i mau theo 4nh sang.
Tinh trang k§ thuit cia siang ché

Vit liéu polyme, nhu nhua, dd dugc phat trién nhu 1a vat liéu thay thé va thay
thé cho silic oxit trén co s& thuy tinh vo co trong cac tng dung nhu, thiu kinh quang
hoc, soi quang hoc, cira s6 (window), cac vat lidu trong subt ding trong nganh hang
khong, hang hai va 6 t6. Nhitng vt liéu polyme nay c6 vu diém twong duong véi thiy
tinh, bao gém, kha nédng chéng v0, trong lugng nhe hon cho mét tng dung nhét dinh,
dé dic va d& nhom mau. Céac vi du vé vit liéu polyme nay bao gbm, poly(metyl

metacrylat), polycacbonat va poly(dietylen glycol bis(allylcacbonat)).

Heé s6 khuc xa cia nhidu vét liéu polyme thudng thip hon so vé6i thity tinh c6 hé
s6 khuc xa cao. Vi dy, hé sb khic xa cia poly(dietylen glycol bis (allylcacbonat)) 1a
khoang 1,50, so véi thuy tinh cé hé sb khuc xa cao, vi du, tir 1,60 dén 1,80. Khi qua
trinh ché tao kinh dé diéu chinh cho db sai st thi gic, vi du, diéu chinh tat can thi, st
dung vt liéu polyme hé s6 khiic xa thap s& doi hoi thdu kinh day lién quan dén vt liéu
c¢6 hé s khuc xa cao, nhu thiy tinh c6 hé sb khiic xa cao. Néu mic do hiéu chinh dugc
yéu cau 14 cin thiét, nhu trong trudng hgp cén thi ndng, kinh dugc tao ra tir vat liéu
polyme chi s khic xa thip c6 thé trd nén qué day lam gidm tinh hitu hi€u cia viéc
gidm trong luong, so véi mirc dd hiéu chinh twong duong dwoc tao ra nhd kinh c6 hé
s6 khuc xa cao, nhu kinh thity tinh c6 hé sd khiic xa cao. Ngoai ra, thdu kinh quang

hoc day thuong khong dap ing mong mudn v& mit thAm my.

Vat liéu polyme dugc diéu ché tir phan ung trung hop cliia cdc monome chira
vong thom thuong cé hé sb khuc xa cao. Vit dung duoc tao hinh, nhu 1a thiu kinh
quang hoc, dugc diéu ché tur vét liéu da vong thom hé sb khitic Xa cao nay, tuy nhién,
thuong c6 s6 ABBE thip (con dugce goi 1a gia trj nu). S6 ABBE thip thé hién muc

phan tan mau cao, thudng dugc biéu hién dudi dang bién dang quang hoc & bién hoic

-2-
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gin bién cia thiu kinh. Nhu véy, vét liéu quang hoc c¢6 s6 ABBE thip thuong it duogc

mong muon.

Vit liéu polyme c6 su két hop hé sb khuic xa cao, nhu nho nhét 1a 1,57, va mirc
d phén tan mau thip (vi du, c6 sé ABBE nho nhét 1a 30), c6 thé dugc diéu ché tir
monome chira mét vai nguyén tir khac loai, nhu nguyén tir luu huynh. Tuy nhién ché
phim polyme hoéa dugc nay khi duge polyme hoa véi chét xtic tac duoc hoat héa nhiét
c6 thé, trai qua ty 16 lwong du va/hoic khong dn dinh ctia phan g tring hop, din dén
khiém khuyét & hdn hop polyme thu dugc, nhu cic duong co thé nhin thdy duoc,
khuyét tat b& mit (vi duy, chd triing va/hoic chd 16m), va/hoic vét ran hodc vét nut,

nim trong pham vi khi va/hoic khép bé mit ctia hdn hop polyme.

Mong mudn tao ra ché phdm polyme héa dugc ma c6 dic tinh quang hoc mong
mudn, nhu su két hop cia hé s6 khiic xa cao va sy phan tdn mau bi giam. Con c6
mong muén ring ché phim polyme héa dugc khong c6 ty 1& lugng du va/hodc khong
dn dinh cta phan tng tring hop, va hdn hgp polyme dugce diéu ché tir ché pham
polyme hda dugc ndy, do d6 khong co khuyét tat do phan @ng tring hgp khong duoc
kiém soat. '

Ban chit k§y thuit ciia sang ché

Sang ché, d& xuét ché phim polyme héa duge bao gbm, it nhit mot monome

chirc (met)acrylat thir nhit (a) c6 cong thirc (I) dudi day

o)
|

L'4—8—12—0—C——C=——CH,

R’ ()

Trong cong thic (I), L' dwoc chon tir it nhit mét trong sb, (i) nhom hydrocarbyl
tity v dugc thé da hoa tri dwoc tlly y ngét mach bang it nhat mot trong s6 -C(0)-, -S-, -
O-, va (ii) hdn hop ctia chiing, va nhém lién két hoa tri hai c6 cong thirc (A) dudi day

|
C (A)

Trong cong thirc (A), Y 12 O hoidc S. Vién din dén cong thic (I): L? doc lap dbi

v6i mdi chi s§ dudi n, nhém hydrocarbyl tity v dugc thé hoa tri hai dwgc tiy ¥ ngét
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mach b'?lng it nhat mot trong s6 -O- va -S-; R! doc 1a3p duogc chon, dbi v6i mdi chi sb
dudi n, tir hydro va metyl; va chi s6 dudin nim trong khoang tir 2 &én 6. Ngoai ra bao
gdm monome chirc (met)arylat c6 cong thie (I), ma ché phdm polyme héa dugc theo

sang ché ciling, tiy ¥, c6 thé bao gdm, chét trc ché phan tmg tring hop (b).

Ngoai ra theo sang ché, diéu kién ché phim polyme héa dugc bao gdm, (a) it

nhét mot monome chirc thio(met)acrylat cé cong thirc (I) dudi day

0
LS/S|(1

C=——CH,

R8 t (1)
Trong cong thirc (II): L* 1a nhom hydrocarbyl tly y dugc thé da hoa tri dugc tiy
y ngit mach béng it nhat mot trong $6 -C(O)-, -S-, -O- va hdn hgp cia ching; R® doc
lap dwoc chon ddi véi mdi t tir hydro va metyl; va t nim trong khoang tir 2 dén 6.
Ngoai ra bao gbm it nhit mot monome thio(met)acrylat c6 cong thirc (II), ché phim
polyme héa duogc cling bao gbm (b) it nhit mdt monome chirc (met)acrylat c6 cong
thire (IIT) duéi day

°|

I
L4——S——CH,CH—C——0——L5—0——C——C—=CH,

R Y

Trong cong thic (III): L* 12 nhém hydrocarbyl tiy y dugc thé da hoa tri dugc
tiy v ngit mach bang it nh4t mot trong s -C(0)-, -S-, -O- va hdn hgp cia ching; L’
doc 1ap dbi véi mdi u 1a nhém hydrocarbyl tiy y duoc thé hoa tri hai; m&i R’ va R'
doc 1ap dugc chon dbi véi mdi u tir hydro va metyl; vau nim trong khoang tir 2 dén 6.
Vé6i mét sb phuong 4n, ngoai ra bao gbm (a) thiomonome chtrc (met)acrylat c6 cong
thirc (II) va (b) monome chttc (met)acrylat c6 cong thirc (III), ma ché phém polyme
héa dugc theo sang ché ciing c6 thé tily ¥ con bao gdm (c) chét trc ché phan g tring

hop.

Ngoai ra theo mgt phuong an khéc cia sang ché, @& cap dén, ché pham polyme
héa dugc bao gff)m: (a) it nhit mot monome chirc (met)acrylat c6 c()ng‘thl’rc (IV) dudi

day
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O
Z—O%R”—O ) L® ( §—L'—o0 ﬂ C—CH,
) F|<“ v av)

Trong cong thuce (IV): LS duge chon tir nhém hydrocarbyl tity ¥ duge thé da hoa
tri; L7 doc 1ap @i v6i mdi v 12 nhém hydrocarbyl tiry y dugce thé hoa trj hai dugc tily y
ngit mach bang it nhit mot trong 56 -0- va -S-,

R!! doc 1ap duge chon dbi véi mdi v tir hydro va metyl,

v ndm trong khoang tir 2 dén 6; va R'? doc 1ap d6i véi mdi w 1a hydrocarbyl tiry
¥ dugc thé hoa tri hai. Vién dén dén cong thire (IV), w ndm trong khoang tir 0 dén 10,

va Z dugc chon tir hydro hodc nhém c6 cong thire (V) dudi day

]

C——CH,
R13 (V)

Trongcong thiac (V), R" 1a hydro hoic metyl. Ngoai ra monome chirc
(met)acrylat co cong thirc (IV), ma ché phim polyme héa dugc theo séng ché c6 thé,
v6i mot sb phwong 4n, tity ¥ con bao gbm (b) chit e ché phan tng tring hop.

M5 ta chi tiét sang ché

Nhu duge st dung & day, gia tri phin tr lugng cla polyme, nhu khéi lugng
phéan tir trung binh khéi (Mw) va khdi lrong phéan tit trung binh s6 (Mn), dugc xac
dinh bing phép sic ky thim thiu gel bang cic tiéu chuén thich hop, nhu tiéu chuén
polystyren.

Nhu duoc st dung & ddy, gia tri chi s6 da phan tan (polydispersity index - PDI)
1a tj 1& ctia khéi lwgng phan tir trung binh khéi (Mw) so véi khéi Iwgng phén tir trung
binh s6 (Mn) ctia polyme (tirc 1, Mw/Mn).

Nhu dugce st dung & day, thuét ngit “polyme” nghia 1a polyme dbng nhét (vi
du, dugc diéu ché tir loai monome don), va copolyme (vi du, duoc didu ché tir it nhit
hai loai monome).

Nhu duoc st dung & day, thudt ngit “(met)acrylat™ va cac thuat ngir twong tu,

nhu (met)acryloyl va axit este (met)acrylic, nghia 12 metacrylat va acrylat.
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Nhu duoc str dung & day, thudt ngit “thio(met)acrylat” va thuat ngit tuong tu,
nhu thio(met)acryloyl va thio(met)acrylic este axit, nghia la thiometacrylat va

thioacrylat.

Nhu dugc st dung & diy, phdn Gng clia cdc nhém “mach théng hodc phén
nhanh”, nhu alkyl mach thing hoic phan nhanh, dugc hiéu 1 bao gbébm: nhém metylen
hodc nhom metyl; cac nhom ma 12 mach thﬁng, nhu nhém C,-C,s alkyl mach théng; va
nhém ma phén nhénh phit hgp, nhu nhém Cs-C,s alkyl phan nhanh.

Nhu dugc st dung & diy, thudt ngit “halo” va cac thuit ngit twong tw, nhu
nhém halo, halogen, nhém halogen, halogenua, va nhém halogenua nghia 1a F, Cl, Br

va/hodc I, nhu flo, clo, bromo va/hoéc iodo.

Trir khi c6 quy dinh khac, tit ca cac khoang hodc cac ty 1& duogc boc 16 & day
duoc hiéu 13 bao gdm bét ky va tht ca cac khoang gitta hoic ty I¢ gitta duge gdp & day.
Vi du, khodng hodc ty 1& cua "1 dén 10" duoc hiéu 12 bao gdm bit ky va tht ca cac
khoang giita (va bao gdm) gi4 tri nho nhAt 1a 1 va gi4 tri 16n nhit 1a 10; nghia 14, tat ca
céc khoang gifta hodc bit du bing gia tri nhé nhét 12 1 hoic 16n hon 1 va cudi cling
bing gia tri 16n nhit 12 10 hogic nhéd hon 10, ching han nhu, nhung khéng gi¢i han,
nam trong khoang tir 1 dén 6,1, tr3,5 dén 7,8, vatir 5,5 dén 10.

Nhu dugc st dung & ddy, trir khi c6 quy dinh khéc, sy biéu dién tir tri sang
phai ctia nhém lién két, nhu nhoém lién két hoa tri hai, bao gdm su dinh huéng phi hop
khac nhau, ching han nhw, nhung khong gi6i han, sy dinh hudng tir phai sang trai. Déi

v6i muc dich d& minh hoa khong gidi han, su biéu dién tir trai sang phai cda nhom lién
két hoa tri hai —l:'—o— hodc -C(0)O- trong duong, bao gdm biéu dién tir phii sang

trai ciia chiing, —o—c——, hodc -O(O)C- hodc -OC(O)- trong duong.

Nhu duge st dung & day, cac mao tir “mot” (“a”), “mot” (“an”) va “nay” bao
gdm cac tham chiu s6 nhi€u trir khi dugce gidi han rd rang va rd rang & mot tham
chiéu.

Khong chi trong vi du thyuc hién, hodc noi dugc néu khac, tAt ca céc sd thé hién

dai lugng cia thanh phan, diéu kién phan Gng, va dugc st dung néu trong ban mo ta va



28330

yéu cdu bao ho duoc hidu 1a bi bién déi trong tht ca cac truong hop bing thut ngit

“khoéang.”

Monome ctia ché phadm theo séng ché bao gdm nhém, nhu 13, nhung khong gi6i
han, da hoa tri va/hodc hoa tri hai | B A A A L8 1 va L ma c6 thé trong mdi
trudng hop doc 14p dugce chon tir hydrocarbyl tuy y dugc thé. Nhu dugc sir dung & day
thuét ngit “hydrocarbyl” va thuat ngit trong tu, nhu “phan tir thé hydrocarbyl,” nghia
la: C;-Cys alkyl mach théng hodc phan nhanh (vi dy, C;-C;o alkyl mach théng hoidc
phan nhanh); C,-C,s alkenyl mach théng hozc phan nhanh (vi du, C,-Cy alkenyl mach
théng hodc phin nhanh); C,-Cys alkynyl mach théng hodc phan nhanh (vi du, C,-Cyo
alkynyl mach thing hodc phan nhanh); C;-Cis xycloalkyl, bao gbém vong xycloalkyl
dugc dung hop nhiéu 1an, va polyxycloalkyl (vi du, C3-Cyo xycloalkyl); Cs-Cg aryl,
bao gdm polyxyclic hodc vong aryl dugc dung hop nhiéu 14n (vi du, Cs-Cy aryl); va
Cy-Cyy aralkyl (vi du, C-Cyp aralkyl). |

Nhe dwoc st dung & ddy thudt ng@t “hydrocarbyl” bao gbdm
“heterohydrocarbyl” ma hydrocarbyl trong d6 c6 it nhit mot cacbon, nhung it hon so
v6i toan bd sb cacbon cua ching, dd dugc thé b.%mg mdt nguyén tir khac loai, nhu,
nhung khong gidi han, O, N, S, va hdn hop cia ching. Vi du heterohydrocarbyl tir
hydrocarbyl nay c¢6 thé dugc chon bao gdm, nhung khong gi6i han: C;-Cis
heteroxycloalkyl (c¢ it nhit mdt nguyén t hetero & vong xyclic), bao gbm vong
heteroxycloalkyl dwoc dung hop nhiéu 1an, va polyxyclicheteroalkyl; va Cs-Cig
heteroaryl (co it nhit mot nguyén t hetero & vong thom), bao gbm polyxyclic hodc

vong heteroaryl dugc dung hop nhiéu 1an.

Pai dién nhém alkyl bao gbm nhung khong gi6i han metyl, etyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, neopentyl, hexyl, heptyl, octyl,
nonyl, decyl, va ddng phan cAu tao ctia chiing. Dai dién nhém alkenyl bao gbm nhung
khong giéi han vinyl, allyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, ddng phan
cAu tao cta chung, loai dugc thé cua ching chira hai hodc nhiéu nhém chua bao hoa
etylen. C6 nhom alkynyl bao gdbm nhung khong gidi han etynyl, 1-propynyl, 2-
propynyl, 1-butynyl, va 2-butynyl. Cé nhém xycloalkyl bao gdm nhung khong gidi
han xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, va phan tix thé xyclooctyl. Dai
dién vong xycloalkyl dugc dung hop nhidu 13n nhom bao gdm nhung khong gidi han
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decahydronaphtalenyl, tetradecahydroanthraxenyl, va tetradecahydrophenanthrenyl.
Dai dién nhom polyxyclicalky bao gdm nhung khong gi6i han, bixyclo[2,2,1]heptanyl
(norbornyl), va bixyclo[2,2,2]octanyl. Dai dién nhom heteroxycloalkyl bao gbm nhung
khong gi6i han tetrahydrofuranyl, tetrahydropyranyl va piperidinyl, bao gdbm nhung
khong giéi han piperidin-4-yl. Pai dién nhom polyxyclicheteroxycloalkyl bao gbém
nhung khong gi6i han, 7-thiabixyclo[2,2,1]heptanyl, 7-oxabixyclo[2,2,1]heptanyl, va
7-azabixyclo[2,2,1] heptanyl. Pai dién nhém aryl bao gbm nhung khong gioi han
phenyl, biphenyl, naphtyl, anthraxenyl, phenanthrenyl va triptyxenyl. Dai dién nhom
heteroaryl bao gdbm nhung khong gioi han furanyl, pyranyl va pyridinyl. Pai dién
nhém aralkyl bao gdm nhung khong gidi han benzyl, va phenetyl.

7
~ A

Nhu dﬁqc st dung & ddy, thuét ngir “tuy y dugc the” béng nhiéu nhom, bao gém
nhung khong gi6i han, nhom hydrocarbyl, nhém alkyl, nhém xycloalkyl, va nhom
aryl, nhim dé chi nhém, bao gdm nhung khong gi6i han, nhém hydrocarbyl, nhém
alkyl, nhém xycloalkyl, va/hodc nhém aryl, trong d6 c9 it nh4t mot hydro cta ching
da duoc thay dbi hodic dugc thé bing nhém ma khéc véi hydro, nhu, nhung khong gidi
han, nhém halo (vi dy, F, Cl, I, va Br), nhém hydroxyl, nhom ete, nhém thiol, nhém
ete thio, nhém axit carboxylic, nhém axit este carboxylic, nh6m axit phosphoric, nhom
axit este phosphoric, nhém axit sulfonic, nhom axit este sulfonic, nhém nitro, nhom
xyano, nhom hydrocarbyl (bao gdm, nhung khong giéi han: alkyl; alkenyl; alkynyl;
xycloalkyl, bao gbm vong xycloalkyl duge dung hop nhidu 14n va polyxyclocalkyl;
heteroxycloalkyl; aryl, bao gbm hydroxyl duge thé aryl, nhu phenol, va bao gdm vong
aryl dugc dung hop nhiéu 1in; heteroaryl, bao gdm vong heteroaryl dugc dung hop
nhiéu 14n; va nhém aralkyl), va nhém amin, nhu -N(R”’)(Rlz’) trong d6 mdi R'™ va

R!> ddc lap duge chon tir hydro, hydrocarbyl va dugc thé hydrocarbyl.

Pbi véi muc dich d& minh hoa khong gi6i han, hydrocarbyl, hydrocarbyl dugc
thé, c6 thé duoc chon tir mot hodc nhiéu nhém hydrocarbyl dugc md ta trén day, nhu
nhom C;-C,s alkyl mach théng hodc phan nhanh, ma ¢6 thé duoc thé b%mg mot hoac
nhiéu nhém thé dugc mod ta trén diy, nhu mot hodc nhiéu nhém C;-C;, xycloalkyl
va/hoic mot hodc nhiéu nhém Cs-Cg aryl, vi du, nhom etyl duoc thé b%mg moOt nhém

xyclohexyl va/hogc mot nhém phenyl.
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Nhom tiy ¥ duge thé, bao gdm nhung khong gi6i han, tiy y dugc thé nhém
hydrocarbyl, nhém alkyl tily ¥ dwgc thé, nhém xycloalkyl tiy y dugc thé, va nhém
aryl ty ¥ dwoc thé, ciing v6i cac nhém khic nhau duge md ta & day co thé doc lap
dugc chon, nhu, nhung khong gidi han, da hda tri va/hodc nhoém lién két hoa tri hai L
L2 L% LY L LS L7 va L8 c6 thé trong mdi truong hop doc lap va duoc tity ¥ ngét
mach bing it nhit mot trong s6 -C(O)-, -S-, -O- va hdn hop ciia ching, hodc it nhat
mot trong s6 -0- va -S-, 1a truong hgp cé thé dugc. Nhu duge sur dung & day, duoc
ng'flt mach b?lng it nhit mot trong sb -C(0O)~, -S-, va -O-, hodc it nhét mét trong sb -O-
va -S-, nghia 1a it nhét mot cacbon, nhung it hon so vé§i toan bo sb cacbon cua, nhém
tuy y duge thé (nhu tuy ¥ duge thé nhém hydrocarbyl, nhém alkyl tiry y dugc thé,
nhém xycloalkyl thy ¥ dugc thé, va nhom aryl tiry y duge thé) 13 trong mdi trudng hop
doc 1ap duoc thé bing mot nhém khong c6 lién két cacbon héa trj hai duge néu. Nhém
tily ¥ duge thé (nhu thy y dugc thd nhém hydrocarbyl, nhém alkyl tiry ¥ duoc thé,
nhém xycloalkyl tity v duoc thé, va nhém aryl tiy v duoc thé) c6 thé dugc ngit mach
béng hai hodc nhiéu nhém lién két dugc néu trén, ma co thé lién k& voi nhau hoidc
dwoc phan nhénh bing mét hoic nhiéu cacbon. Dbi véi muc dich d& minh hoa khong
gi6i han, lién két lién k& -C(0)- va -O- ¢6 thé tao ra nhom lién két hodc ngét mach axit
este carboxylic héa tri hai, -C(0)-O-. Péi véi muc dich dé minh hoa khong gi6i han,
lien két 1ién k& -C(O)- va -S- c6 thé tao ra nhém lién két hodc ngit mach axit este
thiocarboxylic hoa trj hai, -C(O)-S-. Pbi véi muc dich bd sung viéc minh hoa khong
gi6i han, lién két 1ién k& -O-, -C(O)- va -O- ¢6 thé tao ra nhom ngét mach hoic lién két

cacbon hoa tri hai, -O-C(0O)-O-.

Bb sung hodc theo mot cach khac, nhu dugc sir dung & day, dugc ngét mach
bing it nhit mot trong sb -C(0)-, -S-, va -O-, hodc it nhit mot trong sb -O- va -S-,
nhim dé chi cac nhom khac nhau nay cung vdi, vi du, da hoa tri va/hodc nhéom lién két
hoa tri hai L', L% L°, L%, L°, L%, L7 va L* ¢6 thé trong mdi trwong hop doc 1ap duoc
chon, c6 thé dliqc phan nhanh hoic dugc ngit mach bang it nhit mot trong s6 -C(O)-, -
S-, va -O-, hodc it nhit mot trong s6-0-va-S, la trudong hop co thé duoc. Ddi véi muc
dich & minh hoa khong gi6i han, khi L' dugc chon tir, hodc bao gdm cia, hai hodc
nhiéu nhém, nhur nhém C;-C,s alkyl dugc thé tily ¥ mach thing hodc phin nhanh da
hoéa tri va nhéom Cs3-Cy;, xycloalkyl tuy y dugc thé da hoa tri, nhém da héa tri c6 thé
dwoc ngit mach bing it nhit mét trong sé -C(O)-, -S-, -O- va hdn hop cta chung. Dbi
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véi muc dich dé minh hoa khong gigi han, nhém lién keét, nhu L', c6 thé, v6i mot sb

phuong an, dugce chon ca tir nhom etyl héa tri hai (nhu, etan-1,2-diyl, -CH,-CH,-) va

nhom xyclohexyl héa tri hai (nhu, xyclohexan-1,4-diyl, D ), ma c6 thé dwoc ngit
mach b:?mg it nhat mot trong sb -C(0)-, -S-, -O- va hén hop cua ching. DP6i v6i muc

dich bd sung viéc minh hoa khong giéi han, nhém etyl hoéa tri hai (nhu, etan-1,2-diyl,

-CH,-CHj,-) va nhdm xyclohexyl héa tri hai (nhu, xyclohexan-1,4-diyl, C ) dugc

ngit mach bing -S-, c6 thé c6 cong thirc (E) dudi day

——CHyCH,—S
(E) -

Nhu duge st dung & day, thuat nglt “da hoa tri” lién quan dén nhom lién két da
hoa tri, nhdm @& chi nhém nay c6 it nhit hai lién két hoa tri ma dap Gng dé lién két
giita nhém lién két voi hai hodc nhiéu phﬁn tr thé hodic mot phén cua hop chét hoic
monome. Nhu duoc sir dung & ddy, thuat ngir “héa trj hai” lién quan dén nhém lién két
hoa tri hai, nhim dé chi nhém nay c6 hai lién két hoa tri ma dap ung dé lién két giita
nhém lién két voi hai phan tir thé hoic mot phan cta hop chit hoic monome.

Monome ctia ché phdm polyme hoa dugc theo sang ché nhu duge mé ta & day,
bao gdm monome c¢6 Cong thirc (I), Cong thire (II), Cong thirc (1), Cong thirc (IV) va
dugc thé monome, trong mdi truong hop tity ¥ con bao gdm mot hodic nhidu san phim
phu ma bao gébm mét hogic nhidu gbc polyme héa dugc nhém chua bio hoa etylen,
nhu, nhung khong giéi han oligome ma bao gdm mot hoic nhidu gbe polyme hoa duge
nhém chua béo hoa etylen, thu duge tir hé monome nay. San phém phu, nhu san phém
phu oligomeic, ciing c6 thé tiiy y 14 ¢6 mit trong ché phdm polyme héa dugc theo sang

r
A

ché.

Ché pham polyme hoa dugc theo sang ché, bao gdm monome clia chiing, vi du
c6 cdng thirc (I), va cac nhém khéc nhau cia ching s& dugc mé ta chi tiét hon & day
dudi day.

Trong cong thirc (I), va voi mot sb phuong éan, L! ¢6 thé dugc chon tir C;-Cys
alkyl tiy ¥ dugc thé mach thing hoic phan nhénh da héa tri, C3-Cy, xycloalkyl tity v
dugc thé da hoéa tri, aryl tity ¥ dwgc thé da héa tri, va hdn hop cia ching duge tiy ¥
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ngit mach bang it nhit mét trong s6 -C(O)-, -S-, -O- va hdn hop ciia ching. M&i nhém
nay cing véi L' c6 thé duge chon ty ¥ chinh n6 dugce ngit mach bing it nhit mét
trong s -C(O)-, -S-, -O- va hdn hop cta ching. B sung hodc theo mot cach khac, va
nhu dugce thao luan trén day, khi L' duge chon tir, hodc bao gém ctia, hai hoic nhiéu
nhom, nhu nhom C;-Cys alkyl duoc thé tuy y mach théng hodc phan nhanh da hoéa tri
va nhom C;-Cj; xycloalkyl tuy y dugce thé da héa tri, nhom da hoa tri c¢6 thé dugc ngét

mach béng it nhat mét trong s -C(O)-, -S-, -O- va hdn hop cua ching.

Nhém L? hoa tri hai cia Céng thirc (1), v6i mot sd phuong an, c6 thé dwoc chon
tir C;-C,s alkyl mach thing hoic phan nhénh tiy y dwoc thé hoa tri hai, C3-Cp,
xycloalkyl tity y dwoc thé hoa tri hai, aryl tiy ¥ dugc thé héa tri hai, va hdn hop cua
chiing dugc tiy ¥ ngit mach bang it nhit mot trong s -O- va -S-.

Theo mdt sb phuong én, L!co Cong thirc (I) dugce chon tir C;-Cyq alkyl mach
thdng hodc phan nhanh da héa tri dugc tily v ngdt mach bang it nhit mot trong sb
-C(O)-, -S- va -O-. Theo mot s phuong 4n bd sung, L* c6 Cong thirc (I) doc 1ap dbi
voi mbi n dugce chon tir C;-Cqo alkyl mach théng hodc phén nhanh hoa tri hai dugc tuy
¥ ngit mach bang it nhat mot -O-. Vi du nhom alkyl da hoa tri va héa tri hai ma mdi L'
va L? ¢6 thé doc lap dwoc chon, bao gdm, nhung khong gidi han, metyl, etyl, propyl,
butyl, pentyl, hexyl, heptyl, octyl, nonyl, va decyl, bao gdbm ddng ph4n ciu tao cua

chiing.

Nhom lién két L' da héa tri cia monome chirc (met)acrylat thit nhit ¢6 Cong
thire (I), voi mot sb phuong an, dugc chon tir C;-Cy alkyl mach thfmg hodc phéan
nhénh da héa tri dwgc ngit mach bang it nhit mot nhém -S-, va n c6 cong thuac (1)
br?mg 2 hodc 3. Nhéom C,-Cyjalkyl mach théng hodc phan nhanh da hoa tri cung véi L!
¢6 thé duoc chon bao gém, nhung khong gidi han, didu nay dugc néu trén day.

Nhoém lién két L' da héa tri c6 cong thirc (I), v6i mot s6 phuong 4n, 13 nhém
lién két héa tri hai, n bing 2, va L' c6 cong thirc (B) duéi day

-R>-S),R’-  (B)

Trong cbng thirc (B), R* d6i voi mébi p ddc 18p dugc chon tir C;-Cyp alkyl tuy y
dugce thé mach théng hodc phan nhénh héa trj hai, va/hodc C;-Cy, xycloalkyl tuy y
dugc thé héa tri hai. Trong cong thirc (B), R® dugc chon tir C-Cyp alkyl tuy v dugc thé
mach thing hogc phan nhanh hoéa trj hai, va/hodc C3-Cy, xycloalkyl tity ¥ dugc thé hoa
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trj hai, va p nim trong khoang tir 0 dén 10. Nhém alkyl héa trj hai cling v6i mdi R va
R® c6 thé doc lap dugc chon bao gdm, nhung khéng gidi han, cic nhém nay dugc md
ta trén ddy lién quan dén L.

Vi du khong gi6i han nhém alkyl mach thing hodc phan nhéanh duoc thé tuy y
hoa tri hai ciing v6i R? dbi véi mdi p va R® ¢6 thé doc lap duge chon bao gbm, nhung
khong gi6i han: -CH,-; -CH,CH,-; -CH(Ph)CH,-, trong d6 Ph tiy y duoc thé phenyl
(-CeHs); -(CHp)s-; -CH(CH3)CHy-; -(CHy)4-; -CH(CH3)CH,CH,-; -CH,CH(CH3)CH,-;
-C(CH3),CHy-;  -(CHy)s-;  -CH(CH3)CH,CH,CH,-;  -CH,CH(CH;)CH,CH,-;
-C(CHj;),CH,CH,-; va -CH,C(CHj3),CH,-.

Vi du khong giéi han nhém xycloalkyl tily ¥ dwgc thé hoa tri hai cing véi R?
ddi voi mdi p va R? ¢c6 thé doc lap dugc chon bao gém, nhung khong gidi han:
xyclopropan-1,1-diyl; xyclopropan-1,2-diyl; xyclobutan-1,1-diyl; xyclobutan-1,2-diyl;
xyclobutan-1,3-diyl; xyclopentan-1,1-diyl; xyclopentan-1,2-diyl; xyclopentan-1,3-diyl;
xyclohexan-1,1-diyl; xyclohexan-1,2-diyl; xyclohexan-1,3-diyl; va xyclohexan-1,4-
diyl.

Vi du khong gi6i han trén ddy nhém alkyl mach thing hodic phan nhéanh dugc
thé tlly y héa tri hai va nhém xycloalkyl tily y duoc thé héa tri hai cing véi R* dbi voi
méi p va R’ ¢6 thé doc lap duge chon, mot hodc nhidu hydro cta ching ¢6 thé mdi
nhom tly y va doc 14p dugc thay dbi hoic dugc thé bing nhom khac véi hydro bao
gbm, nhung khong gi6i han, cic nhom ndy nhu dugc mo ta trén ddy lién quan dén

thuat ngit “tiy y duogc thé”

Nhém L2 héa trj hai c6 cong thire (I) c6 thé, theo mot sb phuong é4n, c6 cong

thie (C) dudi day
-R-0)R*-  (C)

Trong cong thirc (C), R* @i v6i mébi q doc lap duoc chon tir Cy-Cyg alkyl tiry y
duoc thé mach théng hodc phin nhanh, va C;-C;, xycloalkyl tuy y duoc thé; R® duoc
chon tir C;-Cyp alkyl tly ¥ dugc thé mach théng hodc phan nhanh, va C;-C, xycloalkyl
tiy ¥ duoc thé; va q ndm trong khoang tir 0 dén 10.

Vi du khong gi6i han nhém alkyl mach thing hoic phan nhanh tiy ¥ dugc thé

hoa tri hai cing véi R* d6i v6i mdi qva R’ ¢6 thé doc lap dugc chon bao gém, nhung
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khong giéi han, cac nhém nay dugc md ta trén ddy lién quan dén R* va R’, trong d6
mot hodc nhiéu hydro ctia chiing ¢6 thé m&i nhém ty ¥ va doc 1ap duogc thay dbi hoic
duoc thé bing nhom khéc véi hydro bao gbm, nhung khong gi6i han, cac nhém niy
nhu duge md ta trén day lién quan dén thuét ngit “tuy y duoc thé.” Vi du khong gioi
han nhém xycloalkyl tiry ¥ dugc thé héa tri hai cung voi R* dbi voi mbi qva R’ c6 thé
doc 1ap duge chon bao gdm, nhung khong giéi han cac nhém nay dugc mo ta trén day
lién quan #n R? va R’ trong d6 mot hodc nhiéu hydro ciia chiing c6 thé mdi nhém tiy
¥ va doc lap dugc thé bing nhém khéc véi hydro bao gbm, nhung khong gi6i han, cac

nhém nay nhu dugc md ta trén day lién quan dén thuat ngir “tiy y dugc thé”

Theo mot s phuong 4n, n ¢6 cong thire (I) bing 2, L' ¢6 Cong thirc (B) va L
¢6 cong thirc (C), trong trudng hop nay monome chirc (met)acrylat thir nhét c6 thé c6

cong thirc (Ia) dudi day:

<|3| 0
Hzc=C-—C—O—R5+O—R‘+S+R2—S?—R"—S—éR‘—O)—Rs—O—lC!—C:CHz
|1 q P q l

R R’ (Ia)

Trong cong thire (Ta), m&i R', R%, R, R, R’, p va q doc 1ap nhu dugc md ta trén
day. Monome churc (met)acrylat thir nhit c6 cong thire (Ia) bao gbm it nhit hai lién két
sulfua (-S-).

Ngoai ra vién din dén cong thuc (Ia), va mot sd phuong 4n ciia sang ché: p
béng 1; méi q doc 1ap ndm trong khoang tir 0 dén 10, mién Ia c6 it nhit mot q nho nhét
bang 1; M&i R, R’, R* va R’ 1a etyl hoa tri hai, nhu etan-1,2-diyl; va m&i R" doc lap
hydro 1a hodc metyl.

B6 sung tham chiéu dén cong thirc (Ia), va theo mdt sé phurong an: p bang 1;
mdi q bang 0; va mdi R%, R? va R’ duogc chon tir etyl héa tri hai, nhu etan-1,2-diyl,
trong truong hop nady monome chirc (met)acrylat thir nhit c6 thé c6 cong thie (Ib)
dudi day:

H,C=—=C—C— O0—C—C—=—CH,

SN N NN ﬁ
R R (Ib)

Trong cong thie (Ib), mdi R doc 1ap duoc chon tir hydro va metyl, nhu duge

mo ta trén day.
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Vé6i mét sb phuong an, L' c6 cong thirc (I) duge chon tir nhém héa tri ba co

0 CH, i)

—R"—C——0——CH—CH,—0——C——R" Ll(a)

cong thire L' (a) duoi day:

Trong cong thirc L'(a), va véi mot sb phuong an, mdi R va R'? doc 1ap duoc
chon tir: alkyl mach théng hodc phan nhanh héa tri hai, nhu C;-C,s alkyl mach th'flng
hodc phan nhanh héa tri hai, hodc C;-C,, alkyl mach théng hoé@c phan nhanh hoa tri
hai, hodc C;-C4 alkyl mach théng hodc phan nhanh hoa tri hai, hodc C;-C, alkyl hoa tri
hai; xyclic alkyl héa tri hai, nhu Cs-Cg xyclic alkyl hoa tri hai; phenyl hoa tri hai, bao
gém C;-Cy alkyl mach théng hodc phan nhanh dugc thé phenyl hoa tri hai. Khi L

duoc chon tir nhém héa tri ba ¢6 cong thirc L'(a), n c6 cong thire (T) 1a bang 3.

Khi L' dugc chon tir nhém hoa tri ba c6 cong thirc Ll(a), monome chirc
(met)acrylat thir nhat c¢6 cong thirc (I) ¢6 thé c6 cong thirc (Ic) dudi day:

0

§—1?—0—C—C=—CH,

(0]
I

—R!2—8§—12—0—C—C=—CH,

R R (Ic)

oO—0

Trong cong thirc (Ic), mdi R' va mdi L? 1a mai nhom doc lap nhu duge mo ta

trén day.

Monome chirc (met)acrylat thir nhét cia ché phim polyme héa dugc theo sang
ché, vi dy, nhu c6 Céng thirc (I), c6 thé dugc didu ché bing phuong phép da dugc
cong nhan trong linh vyc k§ thuat. Véi mot sb phuong an, va dbi véi muc dich dé
minh hoa khong gi6i han, monome chitc (met)acrylat thir nhét c6 Cong thirc (I) c6 thé
duge diéu ché béng phan tmg ciia mdt mol polythiol c6 n nhém thiol (-SH) va ¢6 it
nhit n mol cia mot hodc nhidu vat liéu chirc oxiran (va/hosic mdt hodc nhiéu ete
xyclic), ma thu dugc & dang hop chit trung gian chirc hydroxyl c6 n nhém hydroxyl,
trong d6 n, trong mdi trudng hop, duge mo ta vién din dén Cong thire (I). Vi du vat

liéu chirc oxiran bao gdm, nhung khong giéi han, alkylen oxit, nhu etylen oxit va
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propylen oxit. Theo mdt cach khac, polythiol c6 thé duoc phan tmg véi 2-halo-1-
hydroxy-alkan, nhu 2-cloetanol, theo phuong phap da dugc cong nhén trong linh vuc
ky thuat. Ngoai ra theo mdt cach khéc, polythiol c6 thé dwoc phan ttng véi 1,2-alkylen
cacbonat, nhur etylen cacbonat, theo phuong phap di dugc cong nhan trong linh vire k§
thut. Phan ung cia polythiol véi vét ligu chirc oxiran, hodc 2-halo-1-hydroxy-alkan,

hodc 1,2-alkylen cacbonat, thu dwgc & dang hop chét trung gian chirc hydroxyl.

Hop chit trung gian chirc hydroxyl sau d6 c6 thé dugc phan ung véi axit este
(met)acrylic ddng thoi loai bé ruou, do d6 thu duoc ¢ dang monome chirc (met)acrylat
thtt nhit c6 cong thire (I). Theo mot cach khéc, hop chét trung gian chirc hydroxyl cé
thé dugc phan Gng v6i (met)acryloyl halogenua, nhu (met)acryloyl clorua, bing quy
trinh thuc hién sau d6 loai bé hydro halogenua va/hoic mudi cua ching thu dugc.
Ngoai ra theo mot cach khéc, hop chét trung gian chirc hydroxyl c6 thé dwoc phan imng
v6i (met)acrylic anhydrit, theo phuong phéap da dugc cong nhén trong linh vuc ky
thuat. Hop chéit trung gian chirc hydroxyl ciing c6 thé dugc phan Gng véi axit
(met)acrylic ddng théri loai bd nuéc, do d6 thu duge & dang monome chirc (met)acrylat

thtr nhit ¢6 cong thuc ().

Khi L' ¢6 cdng thic (A), va d6i v6i muc dich dé minh hoa khong gidi han,
monome chirc (met)acrylat thir nhit c6 cong thirc (I) c6 thé duge didu ché bang phan
ung cua cacbonic dihalogenua (khi Y c6 cong thitc A 13 O) hodc cacbonothioic
dihalogenua (khi Y c6 cdng thirc A 14 S) bang hai mol vat liéu chirc thiol ¢6 cong thirc
(F) dudi day:

HS—L2—o0

R' (F)

Trong céng thire (F), m&i L* va R' nhw duge mb t4 trén day khi d& cap dén cong
thire ().

Theo mét cach khac, khi L' c6 cong thirc (A), va déi véi muc dich dé minh hoa
khong giéi han, monome chirc (met)acrylat thir nhét c6 cdng thire (I) ¢6 thé duge didu

ché bing phan ing cia N,N-cacbonyldiimidazol (khi Y c¢6 cong thirc A 1a O) hoic
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N,N-thiocacbonyldiimidazol (khi Y c6 cbng thitc A 13 S) bing hai mol vat liéu chirc
thiol c6 cong thire (F).

Trong cong thic (I), va theo mdt sé phuong 4n, n bing 2, L' dugc chon tir

nhém lién két héa tri hai c6 cong thic (A), va L2co cong thirc (B) dudi day
-R>-S),R*- (B)

Trong cbng thirc (B), R? d6i véi mbi p, va R? doc 14p nhu dugc mé ta trén déy,

va p nim trong khoang tir 0 dén 10.

A.Khi n bing 2, L' c¢6 cong thirc (A) va L? c¢6 cong thire (B), va dbi véi muc dich
dé minh hoa khéng gi¢i han, monome chirc (met)acrylat thir nhat c6 cong thirc (I) c6
thé dugc didu ché bang phan tng cia cacbonic dihalogenua (khi Y c6 cong thirc A la
O) hodc cacbonothioic dihalogenua (khi Y c6 cong thic A 1a S) véi dithiol, nhu
dimecaptodietylsulfua (ma ciing c6 thé twong dwong véi bis(2-mercaptoetyl)sulfua),
ma thu dugc & dang hop chét trung gian dithiol c6 lién Két -C(0)- hodc —C(S)- & truc
chinh cta ching. Hop chét trung gian dithiol sau d6 dwgc phan Gng véi hai mol vat
liéu chirc oxiran, nhu etylen oxit, ma thu dwgc & dang hop chét trung gian chirc di-
hydroxy. Hop chat trung gian chirc di-hydroxy sau do co thé dugc phan tng vé6i hai
mol (met)acrylat d6ng thoi loai bo 2 mol rugu, ma thu dugc & dang monome chirc
(met)acrylat thir nhit. Trong quy trinh tdng hop thong thudng trén ddy, cacbonic
dihalogenua c6 thé duoc thé bang N,N-cacbonyldiimidazol (khi Y c6 cong thirc A la
0), va/hoic cacbonothioic dihalogenua c¢6 thé dwgc thé bing NN-
thiocacbonyldiimidazol (khi Y c6 cong thirc A 13 S). Vién din dén quy trinh tong hop
thong thuong trén ddy, chat phan tmg (met)acrylat c6 thé duoc thé bing (met)acryloyl

halogenua, nhu (met)acryloyl clorua.

Trong cong thic (I), va véi mot sb phuong 4n, n bing 2, va L' dwgc chon tir,

nhém lién két héa tri hai c6 cong thie (D) duéi day
-CRYR)- (D)

Trong cong thirc mdi (D), R® va R’ doc 1ap duoc chon tir hydro, C;-Cy alkyl
tiy y duge thé mach thing hodc phan nhanh, C5-Cy, xycloalkyl tiy ¥ dugc thé, va aryl
tly y dugc thé. Theo mét cach khac, R® va R’ cling tao ra xycloalkyl tdy ¥ duogc thé
C4-C12.
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Ngoai ra vién din dén cong thirc (I), v6i mot s& phwong 4n, khi n bang 2 va L
¢6 cong thirc (D), L* c6 cong thirc (B) duéi day
-R*-S)-R>-  (B)
Trong cong thirc (B), R* @i vai mbi p, va mbi R® doc 1ap nhu duge mé ta trén
day, va p nim trong khoang tir 0 dén 10.
Khi, v&i mdt sé phuong an, L' c6 cong thie (D), L2, véi mét sb phuong 4n, c6
cong thic (B), van bang 2, monome chirc (met)acrylat thir nhét c6 cong thire (I) c6 thé

¢6 cong thirc (Id) dudi day

o RO o
Hzc:T—u—O——R‘a-éS—Rz)—S——C::—S—éRz—S>—R3—O-—|C!——(|I=CH2
R i Y ’ R' (Id)

Trong cong thirc (Id), mbi RI, Rz, 1§ , R6, R7, va mdi p ddc 1ap nhu duoc mo ta
trén diy. Trong cong thirc (Id), va mot s6 phuong 4n cua sang ché, mdi R' doc lap
duge chon tir hydro va metyl, mdi R® va R7 doc 1ap dugce chon tir hydro va metyl, R’

va R® trong mdi trudng hop 14 etan-1,2-diyl, va mdi p doc lap 1a 1 hodc 2.

Trong cong thic (I), khi L' c6 cong thirc (D), L2 ¢6 cong thirc (B), van bang 2,
monome (met)acrylat bac 1 cua ché phim polyme hoa dugc theo sang ché co6 thé dugc
diéu ché bang phuong phap da dugc cong nhén trong linh vuc k¥ thuat. Péi voi myc
dich d& minh hoa khong giéi han, monome chirc (met)acrylat thir nhét c6 cong thirc

(1d) c6 thé dugc didu ché theo So dd-(A) dudi day:
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So d6-(A)

J\, NN

RS R * 2 ps S SH

@ l (b)
© RE%{G// ‘\%// \\&>

R

© Ri}{s//_——\ﬁ//_—“\%/f__“\bH)

2 R-0—C—C=—=CH, (f

-2R'OH (g9) R!

C—C—=CH,

%/ﬂ/ N )

R! 2

Trong so dd-(A), mdi R', RS, va R” nhu dugc mo ta trén ddy vién dan dén, vi
du, cong thirc (Id), va R’ 1a hydrocarbyl héa tri mot, nhu C;-Cys alkyl mach théng hodc
phan nhanh, hodc C;-C;, xycloalkyl. Trong so d6-(A), 1 mol aldehyt hodc keton (a)
duoc phan tng v6i 2 mol di-thiol, nhu dimecaptodietylsulfua (b) (ma ciing co thé
trong duong voi bis(2-mercaptoetyl)sulfua), ma thu duge & dang san phim cong chirc
thiol (c). San phdm cdng chirc thiol (c) dugc phan tmg voéi 2 mol vat ligu chirc oxiran,
nhu etylen oxit (d), ma thu dugc & dang hop chit trung gian chirc hydroxy (e). Hop
chét trung gian chirc hydroxy (e) dugc phan tng v6i 2 mol (met)acrylat (f) ddng thoi
loai bo 2 mol ruou (g), ma thu duge & dang monome chirc (met)acrylat thir nhét (h),

ma c6 thé duoc sir dung trong ché phdm polyme héa dugc theo sang ché.

Ngoai ra, trong so dd-(A), tao ra san pham cong chirc thiol (¢) c6 thé dugc phu
thém bing cach tao ra dong thoi san phim phy, nhu san pham phu oligomeic. Tao ra
san phim phu oligomeic c6 thé dugc diéu chinh bing cach tbi thiéu héa lugng mol
tuong duong clia aldehyt / keton (a) va dithiol (b). P&i véi myc dich dé minh hoa
khong gi6i han, tj 16 mol cita dithiol (b) so véi aldehyt / keton (a) la nho nhét nim
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trong khoang tir 4 dén 1 thudong thu dugc & lwong tdi thidu tao ra san phdm phu

oligomeic.

B6 sung tham chiéu dén so dd-(A), (met)acrylat (f) c6 thé duoc thé bang
(met)acryloyl halogenua, nhu (met)acryloyl clorua, trong truong hop nay 2 mol hydro
halogenua, nhu hydro clorua, s& dugc tao ra, t5t hon tao ra 2 mol rugu (g). Monome
(met)acrylat bac 1 (h) s&€ dugc phan nhanh tir hydro halogenua theo quy trinh thuc hién
da dugc cong nhan trong linh vuc k¥ thuat.

Ngoai ra, trong so dd-(A), aldehyt hoidc keton (a) c6 thé dugc thé bang axetal
hodc ketal (a-1) cé cong thirc (a-1) dudi day:

Ra—O O—RP

>

RS R’ (a-1)

Trong cong thtc (a-1), mdi R® va R nhu dugc mo ta trén ddy, va mbi R* va R®
doc 1ap duogc chon tir Ci-Cys alkyl tuy y duge thé mach théng hodc phan nhanh, Cs-
Cpp-xycloalkyl tity v dugc thé, va aryl tiy ¥ dugc thé. Aldehyt hoic keton (a) cia So
d6-(A) c6 thé, véi mot sb phuong 4n, dugc thé bang luong déng mol cia axetal / ketal
¢6 cong thirc (a-1). D6i voi muc dich @ minh hoa khong giéi han, véi mét sé phuong

an, axetal / ketal c6 cong thic (a-1) 1a axeton dimetylketal.

Ngoai ra, trong cong thie (I) va theo mdt s6 phuong 4n, n bang 2, va L'la
nhém lién két hoa tri hai c6 cong thirc (G-1) nhu dwgc mé ta chi tiét hon dudi day.
Nhém L} lién két hoa tri hai c6 cong thic (G-1) 1a, v6i mdt s6 phuong an, géc cua
nhém hydrocarbyl ¢6 hai lién két d6i cacbon v6i cacbon khong duoc lién hop. Véi mot
s& phuong an, L* c6 cong thirc (G-1) 1a gbc ctia vinyl-xyclohexen, va L® ¢6 cong thic
(G-2) dugc mo ta chi tiét hon dudi day va L'co cong thirc (I) co cong thirc (G-3) dugce
md ta chi tiét hon dudi day.

Ché phadm polyme hoa duoc theo sang ché c6 thé, ngoai ra dé monome chirc
(met)acrylat thir nhat c6 cong thirc (I), con bao gdm it nhit mot monome chirc

thio(met)acrylat c6 cong thirc (II) duéi day:
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Trong cong thire (II), va nhu dugce ban luan trén day, L* 1a nhém hydrocarbyl
tiry ¥ dugc thé da hoa tri duge tiy y ngit mach bing it nhit mot trong s -C(O)-, -S-, -
O- va hén hop cua ching. M3i nhém R® c6 cong thue (II) doc 1ap dugc chon dbi véi

mdi t tir hydro va metyl, va t ndm trong khoang tir 2 dén 6.

Cung v6i nhom L3 cia monome chire thio(met)acrylat c6 cong thie (IT) c6 thé
duoc chon bao gém, nhung khéng gidi han, cac nhom nay dugc md ta trén day lién
quan dén L' c6 cong thirc (I). Mot s& phwong 4n ciia sang ché, nhém L* da héa tri c6
cong thire (II) dwgc chon tir C;-Cys alkyl tity y dugc thé mach thang hogc phan nhénh
da hoa tri, C3-Cy, xycloalkyl tity ¥ dwoc thé da héa tri, aryl tily ¥ dugc thé da hoa tri,
va hdn hop ciia chung dugce tuy y ngit mach bang it nhit mét trong s6 -C(0)-, -S-, -O-

va hon hop ctia chiing.

Vi mét sb phuong an, tbéng 2, va L3 co cong thirc (IT) c6 cdng thirc (B), nhu

dugc mo ta trén ddy, va monome thio(met)acrylat co thé c6 cong thirc (Ila) dudi day:

0
||

H,c=—=C——C—S§ (R2—s) R3—S——C——C——cCH,

R® RS (Ila)
Trong cong thire (I1a), R% R?, R® va m&i p doc 1ap nhu dwgc md ta trén day.

Mot sé phuong 4n ciia sang ché, va trong cong thire (la), p bang 1, va mdi R?
va R® 1a etyl hoa tri hai, nhu etan-1,2-diyl, trong trwdng hop ndy monome chirc
thio(met)acrylat c6 cong thirc (IIa) c6 thé c6 cong thirc (ITb) dudi day:

(@]
o

;
3

I
[
CI-)
(@]
(@
(7))
(7))
wn
(@)

C——CH,
RS R® (IIb)
Trong cbng thirc (IIb), mbi R® doc 1ap duoc chon tir hydro va metyl, nhu dugc
mo ta trén day.
Monome thio(met)acrylat c6 ¢dng thirc (II) c6 thé duge diéu ché bang phuong
phéap da dugc cong nhén trong linh vuc k¥ thuat. Déi voi muc dich & minh hoa khong
giéi han, polythiol, nhu dimecaptodietylsulfua, hodc mudi cia polythiol, nhu mudi

dinatri dimecaptodietylsulfua, c6 thé dugc phan tng véi (met)acryloyl halogenua, nhu
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(met)acryloyl clorua, ma thu dugc & dang monome chirc thio(met)acrylat c6 cong thirc

(II), hodc, vi du, cong thic (I1a).

Ngoai ra, trong cong thirc (II) va véi mot sd phuong 4n, t bang 2, va L’ c6 cong
thire (G-1) dudi day:

—R3—<S—R2>~S—LB—S€R2—S§—R3—
P

P (G-1)

Trong cong thirc (G-1), R?, R? va p trong mbi trudng hop doc lap duge md ta
trén ddy dé cip dén cong thic (B). Trong cdng thic (G-1), L tuy y duoc thé
hydrocarbyl héa tri hai. V&1 mot s6 phuong 4n, L? duge chon tr C;-Cys alky tuy y
duoc thé mach théng hodc phan nhanh hoa tri hai, C;-Cy; xycloalkyl tuy y duoc thé

héa tri hai, aryl tuy y dwoc thé hoa tri hai, va hdn hop ctia ching.

Nhom L? hoa tri hai c6 cong thirc (G-1) véi mot s6 phuong 4n la gbc cua
hydrocarbyl tuy y duoc thé 6 hai lién két d6i cacbon véi cacbon khong dugc lién hop,
nhur C;-Cys alkyl tily ¥ duge thé mach thing hoc phan nhanh c6 hai lién két doi khong
lién hop, vi/hoic Cs-Cy, xycloalkyl tily y duge thé c6 hai lién két d6i khong duoc lien
hop. V&i mot sd phuong 4n, L® c6 cong thic (G-1) 1a gbc cta vinyl-xyclohexen, nhu
4-vinyl-1-xyclohexen hodc 3-vinyl-1-xyclohexen. Ngoai ra mot sd phuong 4n khong

han ché, L® ¢6 Cong thuac (G-1) 1a gdc cua vinyl-xyclohexen, va c6 cong thuc (G-2)

\G_
(G-2)

Theo mdt sé phwong 4n, va c6 cong thirc (II), t bang 2, va L3 ¢c6 Cong thirc (G-
g

duéi day:

1), trong do L? 1a gbc cna vinyl-xyclohexen va c6 cong thirc (G-2), trong trudng hop
nay L* cu thé hon bang cong thirc (G-3) dudi day.

——R3—€s—R2>—s
P —CHZCHZ—S%RZ—S%W—
()
Trong cong thic (G-3), va theo mot s6 phwong 4n, hai nhém dugce lién két vé6i

vong xyclohexan la ortho, meta hodc para duoc li€én két voi nhau, va khong dugc lién
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két voi cling cacbon ciia vong xyclohexan. Ngoai ra, trong cdng thirc (G-3), R% R’ va

p doc lap trong mdi trudng hop dugc mo ta trén day dé cap dén cong thirc (B).

Ngoai ra, khi t bang 2 va L? ¢6 cong thirc (G-3) trong d6 hai nhém dugc lién két
véi vong xyclohexan la para dugc li€n két v6i nhau, monome thio(met)acrylat c6 cong

thirc (1) c6 thé cu thé hon bang cong thtc (Ilc) dudi day:

o
H20=T——|C!—S—R3—<S—R2>'S

R! P

O .
CHZCHZ—S-€R2—S%Rs—S—LI—T=CH2

p
R1
(IIc)

Theo mot sb phwong 4n, khi t bang 2 va L3 ¢6 cong thirc (G-3) trong d6 hai
nhém duoc lién két véi vong xyclohexan 1a meta dugc lién két v4i nhau, monome

thio(met)acrylat c6 cong thirc (II) c6 thé cu thé hon bang cong thire (I1d) dudi day.

(0] o)

HZC=T—H—S—R3—€3—R2>-S CHZCHZ-—S~<R2—S%—Ra—s—g—i}:CHz

R P i R

(I1d)
Trong cong thire (Ilc) va (I1d), mdi R' ddc 1ap duge chon tr hydro va metyl, va
mdi R%, R® va p doc lap duge mo ta trén day d& cap dén cong thic (B).
Trong cong thic (Ic) va (IId), va voi mot s6 phurong an, R? va mdi R etan-1,2-
diyl, va mdi p bang 1, trong truong hop ndy monome thio(met)acrylat c6 cong thirc

(Ilc) va (IId) c6 thé c6 cong thie (Ile) va (IIf) dudi ddy twong tng.

NN

|
H2C=(|3—C—S S S
R‘ T ]
CHZCHZ——S/_\S/ﬂS—L—T-':(_‘,H2
R‘I

(ITe)
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(0] (o]
H2C=(|7_'LI_S/_\S/_\S CHzCHz_SmS S—I(!—T=CH2

R' R?

(I1f)

Monome chirc thio(met)acrylat twrong tu vdi cac cong thirc (IIc) va (IId) nay co
thé duoc diéu ché bang phuong phap da duoc cong nhin trong linh vuc k§ thuat. D6i
v6i muc dich dé minh hoa khong gi¢i han, 2 mol dithiol, nhu dimecaptodietylsulfua,
duogc phdn Ung véi mdt mol vinyl-xyclohexen, nhu 4-vinyl-1-xyclohexen, dudi didu
kién phan ng thiol-en dd dugc cong nhén trong linh vyc k§ thuat, ma thu duge ¢ hop
chit trung gian chirc thiol. Hop chit trung gian chure thiol( sau d6 dugc phan tng vaéi 2
mol (met)acryloyl halogenua, nhu (met)acryloyl clorua, thu dugc & dang monome
chirc thio(met)acrylat c6 cong thire (Ile), hodc cong thirc (IIf), hosic hdn hop cia

ching.

Péi v6i muc dich @& minh hoa khong gi6i han, phan tng thiol-en thuong bao
ham phan ung ciia vat liéu c6 mot hodc nhidu nhém thiol, nhu dithiol, v4i vat liéu c6
mdt hodc nhiéu lién két d6i cacbon véi cacbon, nhu hop chit vinyl, (met)acrylat,
va/hodc hop chét allyl. Véi mot s6 phwrong 4n, vét liéu c6 mot hodc nhidu lién két ba
cacbon v6i cacbon 13 dugc st dung, dugc mo ta chi tiét hon ¢ day dé cap dén hé
monome c¢6 cdng thire (IV). i véi gbe tr do duge phan rng khoi mao thiol-en, phan
g gifta vat liéu c6 mét hodc nhiéu nhém thiol va vat liéu c6 mot hodc lién két doi
cacbon véi cacbon thuong dugc tién hanh trong su c6 mit cia chit khoi mao géc tu
do, nhu chit khoi mao géc tr do loai peroxit va/hodc loai azo. Vi du chit khoi mao
gbe tr do peroxit bao gdm, nhung khong giéi han: este peroxymonocacbonat, nhu
tertiarybutylperoxy 2-etylhexyl cacbonat va tertiarybutylperoxy isopropyl cacbonat;
peroxyketal, nhu 1,1-di-(t-butyl  peroxy)-3,3,5-trimetylxyclohexan; este
peroxydicacbonat, nhu di(2-etylhexyl) peroxydicacbonat, di(butyl bac hai)
peroxydicacbonat va diisopropylperoxydicacbonat; diaxyperoxit, nhu 2,4-diclobenzoyl
peroxit, isobutyryl peroxit, decanoyl peroxit, lauroyl peroxit, propionyl peroxit, axetyl
peroxit, benzoyl peroxit, p-clobenzoyl peroxit; peroxyeste nhu t-butylperoxy pivalat, t-
butylperoxy octylat, va t-butylperoxyisobutyrat; metyl etylketon peroxit, va

axetylxyclohexan sulfonyl peroxit. Vi du chit khoi mao gbc loai azo phu hop bao
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gdm, nhung khéng gioi han, hop chét azobis(organonitril), nhu azobis(organonitril) va
azobis(2,4-dimetylvaleronitril). BS sung vi du khéng gidi han chit khoi mao gbc loai
azo dwogc mb ta chi tiét hon & ddy dé cap dén hé monome c6 cong thire (IV). Chét khoi
mao gbc tir do 13 thuong c6 mit & & lwong it nhit da dé phan ng khoi mao giita hop
chét thiol va hop chét chira mot hodc nhiéu lién két d6i cacbon véi cacbon. Vi mot sb
phuong 4n, chit khoi mao gbc tr do c6 mat & hrong tir 0,01 phan tram theo trong
lwong dén 5 phan trim theo trong lwong, dua trén trong lrgng cua chit phan tng. Phan
ting thiol-en c6 thé dugc tién hanh dudi bit ky nhiét d6 phd hop, nhu tir nhiét do
phong (vi du, khoang 25°C) dén 100°C. Phan tng nhiét do thuong phu thudc it nhét
mot phéri vao nhiét d hodc dudi viung nhiét o ma chit khoi mao géc tr do duoc hoat

hoéa nhiét.

Khi chét phan ting da chirc, nhu polythiol c¢6 hai hodc nhiéu nhém thiol va vat
liéu c6 hai hodc nhiéu lién két d6i cacbon vé6i cacbon, phan tmng thiol-en c6 thé thu
dugc & dang mot sb loai oligomeic. Vé&i mot sb phuong an, tao ra loai oligomeic c6 thé
dugc diéu chinh bang cach t6i thiéu héa ty 16 mol cia chit phan tng. Pbi véi muc dich
dé minh hoa khong gi6i han, phan tng giita dithiol va vat liéu c6 hai lién két doi
cacbon véi cacbon (ma phan ing véi nhém thiol), dithiol ¢6 thé c6 mat & lwong du
mol tuong duong véi vat liéu co hai lién két ﬁéi cacbon véi cacbon, nhu ty 1€ mol 16n

hon hoac br?mg 2 : 1, hodc 16n hon hodc béng 3 : 1, hodc 16n hon hodc béng 4:1.

Puoc hiéu ring d6i véi muc dich cia sang ché, didu kién “phan ung thiol-en
duge xiic tic bazo” 1a dugc wu tién didu kién cia phan (g thiol-en ciia hop chét thiol
v6i vat liéu c6 nhém (met)acrylat. Chét xic tic bazo ma c6 thé dwoc st dung dung cho
cac muc dich bao gdm chét xtc tic bazo da bit bi ngudi ¢6 hidu biét trung binh
trong linh vuc k§ thuat; amin bac ba, bao gdbm nhung khong gidi han trietylamin, 1,8-
diazabixyclo[5,4,0]undec-7-en, 1,5-diazabixyclo[4,3,0]non-5-en, va 1,4-
diazabixyclo[2,2,2]octan; va phosphin bic ba, bao gdm nhung khong giéi han
trioctylphosphin,  tributylphosphin, triphenylphosphin, metyldiphenylphosphin, va
dimetylphenylphosphin.

Ché phdm polyme hoa dugc theo mot sé phuong 4n cla sang ché co thé tuy y
bao gdm, ngoai ra d& monome chirc (met)acrylat thit nhit c6 cong thic (I), it nhit mot

monome chirc (met)acrylat thir hai c6 cong thirc (IIT) dudi day.
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L*4—S——CH,CH—C—0——L°*—0—C——C=——cH,

R0 Yo

Trong cong thirc (III) va nhu duoc mé ta trén ddy, L* 1a nhém hydrocarbyl tiy ¥
duoc thé da hoa tri duge tiy ¥ ngét mach bﬁng it nhat mot trong 56 -C(0)-, -S-, -O- va
hén hop cua chung. Trong cdng thirc (III), L’ doc 14p dbi véi mdi u 12 nhom
hydrocarbyl tity ¥ dugc thé héa tri hai. M&i nhém R® va R'® ¢6 cong thirc (I1I) doc 1ap

duge chon dbi vi mbi u tir hydro va metyl, va u nim trong khoang tir 2 dén 6.

Nhém L* da héa tri lién két co cong thie (III) c6 thé dugc chon tir cac bac va vi
du nhém lién két da hoa tri duge mo ta trén ddy c6 L' c6 cong thirc (I). Nhém lién két
hoa tri hai L’ ¢6 cong thure (III) ¢6 thé duge chon tir cac bac va vi du nhom lién két hoa

tri hai dwgc mé ta trén day c6 L2 ¢6 cong thirc (I).

Nhém L* da hoa tri lién két c6 cong thirc (III) c6 thé, v6i mot sb phuong an,
dugce chon tir C;-Cys alkyl tuy y dugce thé mach théng ho#c phan nhanh da hoéa tri, Cs-
C 1, xycloalkyl tiy y dwgc thé da héa tri, aryl tily ¥ dugc thé da hoa tri, va hén hop cia
chiing duoc tiy y ngit mach bang it nhit mét trong s6 -C(O)-, -S-, -O- va hdn hop cua
chiing. V&i mét sé phwong 4n, u ¢6 cong thire (II1) bang 2, va Nhom L* ‘da héa tri li€n
két 13 nhom lién két héa tri hai, ma c¢6 thé c6 cong thirc (B), nhu dugc mo ta trén day

dé cap dén cong thirc ().

Nhoém lién két héa tri hai L’ c6 cong thire (III), v6i mot sb phuong 4n, c6 thé
doc 1ap duoc chon d6i véi mdi u tir: Ci-Cops alky tuy y dugc thé mach théng hodc phén
nhénh héa trj hai, hodc C;-Cio alkyl ty ¥ dugc thé mach thing hodc phan nhanh héa
tri hai, hodc C,-C, alkyl tuy y dugc thé mach théng hodc phan nhanh héa tri hai, hodc
C,-C; alkyl tuy y dugc thé hoa tri hai; C;-Cy; xycloalkyl tuy y duoc thé hoa tri hai, nhu
Cs-Cg xyclic alkyl tiy y dugc thé héa tri hai; aryl tuy ¥ dwgc thé hoa tri hai, nhu
phenyl héa tri hai, bao gém C;-Cy alkyl mach théng hodc phan nhanh dugc thé phenyl
hoéa trj hai; va hdn hop cua ching. Nhém lién két hoa trj hai L’ ¢6 Cong thuce (III) c6
thé, v&i mot sb phuong 4n, ¢6 cong thirc (C), nhu duge md ta trén day dé cap dén cong
thace (I).
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Monome chirc (met)acrylat thir hai c6 cong thirc (IIT) c6 thé duge diéu ché bing
phuong phap dd dugc cong nhan trong linh vuc k¥ thuét. Di véi muc dich dé minh
hoa khéng gi6i han, khi u bing 2, polythiol, nhu dimecaptodietylsulfua, 14 duoc phan
ng vé6i bis-(met)acrylat, nhu alkylenglycol bis(met)acrylat bao gém, nhung khong
gi6i han, etylenglycol bis(met)acrylat, hodc, polyalkylenglycol bis(met)acrylat bao
gbm, nhung khong gi¢i han, dietylenglycol bis(met)acrylat, dudi diéu kién phan tmg
thiol-en dugc xtic tdc bazo, ma thu dugc & dang monome chirc (met)acrylat thir hai ¢6
cong thirc (III). H&é monome chirc (met)acrylat thir hai c6 cong thirc (II) c6 thé thu
dugc ¢ dang san phém phu, nhu san phém phu oligomeic, ma cd thé tuy y dugc ¢ mat

trong ché phidm polyme héa dugc theo sang ché.

Theo mot sb phuong én, va c6 cong thirc (III), u béng 2, va LY co cong thic (G-
1) va cu thé hon bing cong thirc (G-3), nhw duge md ta trén day. Khi u bing 2 va L*
c6 cong thirc (G-1) hodc cu thé hon bang cong thirc (G-3), L* ¢6 cong thirc (II1) 13, véi
mét s6 phrong an c¢6 cong thirc (C), nhu dwgc mé ta trén day dé cép dén cong thue ().
Nhu cong thire (IIT) kiu monome (met)acrylat c6 thé duge diéu ché bang phuong
phap da duoc cong nhan trong linh vuc k§y thuat. Pbi v6i muc dich dé minh hoa khong
gidi han, 2 mol dithiol, nhu dimecaptodietylsulfua, dugc phan (g vi mdt mol vinyl-
xyclohexen, nhw 4-vinyl-1-xyclohexen hoic 3-vinyl-1-xyclohexen, duéi diéu kién
phén img thiol-en gdc tw do, ma thu dugc & hop chét trung gian chirc thiol. Hop chét
trung gian chuc thiol sau d6 dugc phan tng véi bis(met)acrylat, nhu alkylenglycol
bis(met)acrylat hodc polyalkylenglycol bis(met)acrylat, dudi diéu kién phan ung thiol-
en dugc xuc tac bazo, ma thu duge & dang monome chirc (met)acrylat thir hai c6 cong
thire (IID), trong d6 L* ¢6 cong thire (G-1) hodic cu thé hon bing cong thire (G-3), va L’
c6 cong thire (C).

Ché phdm polyme héa duogc theo sang ché bao gbm, v6i mot sb phuong an,
monome (met)acrylat c6 cdng thie (I) va it nhit mot trong s6 monome
thio(met)acrylat c6 cong thie (II) va/hodc monome (met)acrylat c¢6 cong thirc (III).
Khi bao gdm monome (met)acrylat c6 cong thirc (I) va it nhit mot monome nita c6
cdng thic (II) va/hodc (III), monome (met)acrylat c6 cong thirc (I) 13 c6 mit, véi mot
s0 phuong 4n, & lugng nim trong khoang tir 1 dén 99 phin trim theo trong lwong,
hodc tir 20 dén 90 phén trim theo trong lugng, hodc tir 40 dén 80 phn tram theo trong

lrgng, va con monome c6 cong thire (II) va/hodc cong thire (I11) 13 c6 mit & hwong
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dugc két hgp nim trong khoang tir 1 dén 99 phén trim theo trong luong, hodc tir 10
dén 75 phﬁn trdm theo trong lugng, hodc tir 20 dén 60 phﬁn trdm theo trong luong,
phan trim trong luong trong mdi trudng hop dugce dua trén tong trong lwong cua

monome dugc néu.

Theo mdt s6 phuong 4n, va nhu dwgc md ta trén day, ché phdm polyme hoa
dugc bao gém it nhit mot monome chirc thio(met)acrylat ¢6 cong thirc (II) va it nhat
mot met(acrylat) chirc monome c6 cdng thirc (III). Monome c6 cong thire (II) va (III)
mdi cong thirc doc 18p nhu dwge mb ta trén ddy. V&i mot sb phuong 4n, ché phdm
polyme héa duge bao gbm monome c6 cong thue (II) va (III), khong c6 monome chirc
(met)acrylat c6 cong thirc (I). Lugng trong duong cia monome c6 cong thic (II) va
codng thirc (1) c6 thé rit 16n. Theo mot sb phuong 4n, monome chirc thio(met)acrylat
c¢6 cong thire (IT) 1& ¢6 mit & hrong ndm trong khoang tir 20 dén 99 phin trim theo
trong lugng, hoic tir 35 dén 90 phin trim theo trong lugng, hodc tir 50 dén 80 phan
tram theo trong lwong, va monome chirc (met)acrylat c6 cong thirc (III) 1a c6 mit &
lugng nam trong khoang tir 1 dén 80 phén tram theo trong lrong, hodc tir 10 dén 65
phén tram theo trong lugng, hodc tir 20 dén 50 ph'?m tram theo trong lugng, phén tram
trong lugng trong mdi trudng hop duoc dya trén téng trong luong ciia monome dugc
néu. Nhu dugc néu trén day, bat ky ché phdm polyme héa dugc theo sang ché duoc
md t& mdt cach truc tiép trén day cling c¢6 thé con bao gbm chét trc ché phan ng trung

hop nhu duoc mo ta & day dudi day.

Ché phdm polyme hoéa dugc theo sang ché co thé bao gdm, véi mot sb phuong
an, it nhit mot dietylen chua bdo hoa monome dugc chon tir, 1,2-divinylbenzen, 1,3-
divinylbenzen, 1,4-divinylbenzen, bisphenol A etoxylat diacrylat (CAS # 64401-02-1),
bisphenol A etoxylat dimetacrylat (CAS # 41637-38-1), bisphenol A propoxylat
diacrylat (CAS # 67952-50-5), bisphenol A propoxylat dimetacrylat, Bisphenol A
glycerolat diacrylat (CAS # 4687-94-9), bisphenol A glycerolat dimetacrylat (CAS #
1565-94-2), bisphenol F etoxylat diacrylat (CAS # 120750-67-6), bisphenol F etoxylat
dimetacrylat, bisphenol F propoxylat diacrylat, bisphenol F propoxylat dimetacrylat,
bisphenol S etoxylat diacrylat, bisphenol S etoxylat dimetacrylat, bisphenol S
propoxylat diacrylat, bisphenol S propoxylat dimetacrylat, polyetylen glycol
di(met)acrylat, polypropylen glycol di(met)acrylat, (met)acrylic anhydrit, hoic hdn

hop cua ching. Sy ¢6 dic clia co-monome dugce néu trén, riéng 18 hoic trong hén hop,
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nam trong khoang tir 0,5% dén 60%, dya trén téng trong lwong monome cia ché phém
c6 thé polyme héa. Tac dung cua vat li¢u cadn clt vao hé s khiic xa va dic tinh khac

ctia polyme cudi dugc hdp thu lvong xem xét st dung riéng 1¢ hoic trong hdn hop.

Ngoai ra, ché phim polyme héa duogc theo sang ché ciing c6 thé bao gém it nhat
mdt polyetylen chua bdo hoa monome dugc chon tir trimetylolpropan tri(met)acrylat,
trimetyloletan tri(met)acrylat, ditrimetylolpropan tetra(met)acrylat, pentaerythritol
tri(lmet)acrylat, pentaerythritol tetra(met)acrylat, dipentaerythritol penta(met)acrylat,
di(pentaerythritol hexa(met)acrylat, tris(2-hydroxyetyl) tri(met)acrylat, 2.4,6-
triallyloxy-1,3,5-triazin (CAS # 101-37-1), 1,3,5-triallyl-1,3,5-triazin-2,4,6(1H, 3H,
5H)-trion (CAS # 1025-15-6), hodc hdn hop cia chiing. Su ¢d dic clia co-monome
dwoc néu trén, riéng 1é hodc trong hdn hop, ndm trong khoang tir 0,1% dén 20%, dua
trén tdng trong hrong monome ciia ché phdm c6 thé polyme héa. Tac dung clia vat ligu
can cir vao hé sb khiic xa va dic tinh khac cua polyme cudi duoc hép thu lugng xem

xét dugce sir dung riéng 1€ hoic trong hdn hop.

Véi mot sd phwong 4n, ché pham polyme hoa dwgc theo sang ché bao gdm it
nhit mot monome chirc (met)acrylat c6 cong thirc (IV), nhu duge mé ta trén day.
Nhém L6 da hoa tri va L7 hoa tri hai ¢6 cong thirc (IV) c6 thé dugc chon tir cic nhom
nhu dugc md ta trén ddy lién quan dén L' va L2 ¢6 cong thire (I), trong tmg. Mot sb
phuong 4n cia sang ché, nhom L6 da hoa tri ¢6 cong thirc (IV) dugc chon tir C;-Cys
alkyl tity y dugc thé mach thing hodc phan nhanh da hoa tri, C3-Cy, xycloalkyl tuy y
dugc thé da hoéa tri, aryl tiy ¥ duoc thé da hoa tri, va hdn hop cta chiing dugc tuy y
ngit mach bang it nhit mot trong s6 -C(O)-, -S-, -O- va hdn hop ctia chung. Ngoai ra
b sung phuong an, nhém L7 hoa tri hai c6 codng thie (IV) doc lap dbi voi mbi v duge
chon tr C;-C,s alky tlly y dugc thé mach thing hodc phan nhanh hoéa tri hai, C5-Cy,
xycloalkyl tity y duge thé hoa tri hai, aryl tiy y dugc thé héa tri hai, va hdn hop cta
chiing duge tity y ngét mach bing it nhit mot trong s6 -O- va -S-.

Ngoai ra, trong cong thirc (IV), mét s phuong 4n cuia sang ché, nhém R hoa
tri hai c6 thé dugc chon, ddc lap d6i vGi mdi w, tir cic nhom nay nhu duge mé ta trén
day lién quan dén R* c6 cong thire (C). Vi mot sé phwong 4n, mbi R'2, ¢6 cong thurc
(IV), cho mdi w doc 1ap duge chon tir C;-C g alkyl tily ¥ dugc thé mach thing hodc
phan nhénh héa tri hai, va C;-C;, xycloalkyl tity y duoc thé hoa tri hai.
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Ngoai ra, trong cong thirc (IV) va theo mét s6 phuong an, v bang 2, va L% 1a gbe
hoa tri ba ctia hop chét chirc hydroxyl c6 cacbon lién két don véi cacbon lién két ba.
Vi du hop chét chirc hydroxyl ¢6 cacbon lién két don véi cacbon lién két ba cing v6i
monome chirc (met)acrylat c6 cong thirc (IV) c6 thé dwgc diéu ché bao gbm, nhung
khéng gigi han, rugu propargyl, 2-butyn-1,4-diol, 3-butyn-2-ol, 3-hexyn-2,5-diol, va
hén hop chtra hai hogic nhidu hop chét cia ching. Mot phan ctia nhém chire hydroxyl
dua trén hop chét chirc hydroxyl c¢6 cacbon lién két don véi cacbon lién két ba c6 thé
dugc este hoa. Vi dy, mot phin ciia hop chit chirc hydroxyl c¢6 cacbon lién két don véi
cacbon lién két ba c6 thé bao gdm alkyn-chiic este ciia axit C;-Cy, carboxylic nhu

propargyl axetat, propargyl propionat, propargyl benzoat, va cac hop chét trong tu.

Khi v bing 2 va LS 1a gbc hoa trj ba ctia hop chét chirc hydroxyl cé cacbon lién
két don v6i cacbon lién két ba, monome (met)acrylat c6 cong thic (IV) c6 thé duoc
diéu ché theo phdn mo ta dudi diy véi ruou propargyl 1a hop chét chirc hydroxyl c6
cacbon lién két don véi cacbon lién két ba. Thong thuong, hop chit trung gian chirc
thiol dugc tao ra dau tién bang phan tmg 1 mol rugu propargyl v6i khoang hai mol
dithiol, nhw dimecaptodietylsulfua, duéi diéu kién phan tng thiol-en géc tw do da dugc
cong nhan trong linh vire k§ thudt. M8i nhom dithiol c6 thé tao ra lién két dong hoa trj
véi mot cacbon cita nhém lién két ba C véi C, hogic véi ca cacbon clia nhém lién két
ba C véi C. Trong khi khong c6 ¥ dinh bi giéi han boi bit ky hoc thuyét nao, dugc tin
réng mot nhom dithiol tao ra li€n Kkét d?)ng héa tri vdi mdi cacbon riéng 1€ cia lién két
ba C v6i C. Thu duoc hop chét trung gian chirc thiol dugce phéan tng voi it nhét 2 mol,
nhu 2 dén 3 mol cta vat liéu chirc oxiran, nhu etylen oxit, hodc ete xyclic, ma thu
dugc & dang hop chét trung gian chirc hydroxyl. Theo mot cach khac, hop chit trung
gian churc thiol nay c6 thé dwoc phan g véi it nhat 2 mol, nhu tir 2 dén 3 mol, cia 2-
halo-1-hydroxyl-alkan, nhu 2-chloretanol, ngoai ra phwong phdp ky thudt da dugc
cong nhan, do d6 tao ra hop chit trung gian chirc hydroxyl. Ciing nhu vy, hop chit
trung gian chirc thiol ndy c6 thé dugc phan tmg véi it nhit 2 mol, nhu tir 2 dén 3 mol,
ctia 1,2-alkylen cacbonat, nhu etylen cacbonat, theo phwong phép da dugc cong nhén
trong linh vuc k¥ thuat, dé tao ra hop chit trung gian chirc hydroxyl. Hop chét trung
gian chirc hydroxyl ndy sau d6 dugc phan ung vdi it nhit 2 mol, nhu 2 dén 6 mol clia
(met)acrylat ddng thoi loai bd rugu, dé thu duoc tao ra monome chirc (met)acrylat c6

cong thicc (IV). Theo mot cach khéc, hop chit trung gian chirc hydroxyl c6 thé dugc
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phan Ung vé6i it nhit 2 mol, nhu 2 dén 3 mol cia (met)acryloyl halogenua, nhu
(met)acryloyl clorua, ma thu dugc ¢ dang monome chirc (met)acrylat c6 cong thirc
(IV), sau khi quy trinh thuc hién da dugc cdong nhdn trong linh vuc ky thuét dé san
phdm dugc mong mudn riéng 1¢ tir d6 thu dwgc hydro halogenua. Su tao ra hop chét
trung gian chirc thiol c6 dén dén sy tao ra tring hop loai oligomeic, ma c6 thé tlly y ¢6

mit trong hdn hop véi monome chitc (met)acrylat ¢6 cong thic (IV).

Trong khi tao ra mdt s6 monome chirc (met)acrylat c6 cong thirc (IV), sy tao ra
hop chét trung gian chitc thiol nhu dugc md ta trén day, c6 thé duoc tién hanh trong su
¢6 mit cta chét khoi mao gbc tw do. Chéit khoi mao gde tu do c6 thé dugc chon tir hop
chit da duoc cong nhan trong linh vuc k§ thuat. Vi du khong gidi han chét khoi mao
gbc tu do bao gdm, nhung khong giéi han, chit khoi mao gbc tu do kiéu azo hodc
peroxit, nhu azobisalkalennitril. Chat khoi mao gbc twr do c6 thé dugc chon tur
azobisalkalennitril, ma ban sén trén thi trudng tr cong ty DuPont dudi nhan hi¢u
VAZO. Vi du chit khoi mao VAZO ma c6 thé dugc sir dung, bao gdbm, nhung khong
giéi han, VAZO-52, VAZ0O-64, VAZO-67, Chét khoi mao VAZ0-88, va hdn hgp cta
chung. Su diéu ché hop chét trung gian chirc thiol dugc mé ta chi tiét hon trong Bing
séng ché s US 7,888,436 B2 tai cot 8, dong tir 3 dén 53, ma bdc 16 duge két hop &

day bang cach vién dan.

Mot sb phuong 4n clia séng ché, ché phdm polyme héa dugc ma bao gbm it
nhét mot monome chirc (met)acrylat c6 cong thirc (IV), ¢6 thé con bao gdm it nhat mot
monome duoc chon tir monome ¢ cong thirc (I), cong thirc (II), cong thirc (III), va
hén hop cua hai hodc nhiéu hop chét cia ching. Khi ché pham polyme héa dugc 1a,
v&i mot s6 phuong an, bao gdm monome (met)acrylat c6 cong thire (IV) va it nhit mot
monome nita ¢6 cong thirc (I), (II) va/hodc (III), monome (met)acrylat c6 cong thic
(IV) 12 c6 mit & lvgng nim trong khoang tir 1 dén 99 phan tram theo trong lugng, hogc
tir 25 dén 95 phén tram theo trong lwong, hodc tir 50 dén 90 phén tram theo trong
lrong, va con monome c6 cong thirc (I), (II) va/hodc (III) 1a c6 miat & lugng dugce két
hop nim trong khoang tir 1 dén 99 phén trim theo trong lwgng, hogc tir 5 dén 75 phan
tram theo trong lwong, hodc tir 10 dén 50 phan trim theo trong lugng, phin trim trong

lwong trong mdi truong hop dugc dua trén tbng trong lvgng clia monome dugc néu.
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Theo mot s& phuong 4n khong han ché, ché phim polyme héa dugc theo sang
ché bao gdm monome (met)acrylat c6 cong thirc (IV) va monome (met)acrylat c6 cong

thie (I), trong do L! cia monome (met)acrylat ¢ cong thtrc (I) khong thé v6i nhém cé

cong thirc (M) dudi day:

z—o-éR”—o%—
W

Trong cong thire (M), mdi Z, R'? va w nhu dugc md ta trén ddy dé cép dén

M)

cong thuce (IV).

Phuong &n cu thé, sang ché 1a dé cap dén ché phim polyme hoa dugc bao gbm:

(a) it nhat mdt monome chirc thio(met)acrylat c6 cong thic (IIg) dudi

trong do:

L® 1a nhém lién két héa tri hai dwoc chon tir:

(i) nhom lién két hoa tri hai c6 cong thire (D) dudi day:

-CR)(R)- (D)

trong d6 mdi R® va R’ doc lap duge chon tir hydro, C-Cyg alkyl tuy y duge thé
mach thing hoic phan nhénh, C;-C, xycloalkyl thy y dugc thé, va aryl tily y dugce
thé, hodc R® va R cing tao ra xycloalkyl tuy y dugc thé C4-Cyy, va

(ii) nhom lién két hoa tri hai c6 cong thirc (A) dudi day:

Y
—u— (A)

trong d6 Y 14O hodc S, va

R? d@bi voi mdi p doc 1ap duge chon tir C1-Cyg alkyl tiy ¥ duge thé mach thing
ho#c phan nhanh hoa tri hai, va/hodc C3-Cyp xycloalkyl tuy y dugc thé hoa tri hai,
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Mdi R® doc lap dwoc chon tir Ci-Cyp alkyl tiy v duge thé mach thing hoic
phan nhanh hoéa tri hai, va/hodc C3-Cy; xycloalkyl tuy y dugc thé hoéa tri hai, mdi p
nam trong khoang tir 0 dén 10,

M&i R® doc 14ap duoc chon tir hydro va metyl; va

(b) tlty y chét (rc ché phan ting triing hop.

Monome cta ché phim theo sing ché, nhu monome c6 cong thirc (1), (II), (IIT)
va (IV), c6 thé dugc didu ché, nhu dugc mo ta trén déy, tir polythiol c6 hai hogic nhiéu
nhém thiol. Vi du polythiol nay cé thé dwoc st dung dé didu ché monome cua ché
phim polyme hoéa dugc theo sang ché, nhu, nhung khong gi¢i han, monome c6 cong
thirc (I), cong thirc (IT), cong thirc (I1I), cong thirc (IV) va duge thé monome, bao gdm,
nhung khong gidi han, 1,2-etandithiol, 2,2'-thiodietanthiol, 2,5-dimecaptometyl-1,4-
dithian, 1,2-bis-(2-mercaptoetylthio)-3-mercaptopropan, pentaerythritol tetrakis(3-
mercaptopropionat), pentaerythritol tetrakis(2-mercaptoaxetat), tetrakis(7-mercapto-
2,5-dithiaheptyl)metan, trimetylolpropan tris(3-mercaptopropionat), trimetylolpropan
tris(2-mercaptoaxetat), 4-mercaptometyl-3,6-dithia-1 ,8-octandithiol, 4-tert-butyl-1,2-
benzendithiol,  4,4'-thiodibenzenthiol,  benzendithiol, etylen  glycol di(2-
mercaptoaxetat), etylen glycol di(3-mercaptopropionat), poly(etylen glycol) di(2-
mercaptoaxetat), poly(etylen glycol) di(3-mercaptopropionat), polythiol monome c6
cong thie (K) dudi day:

SH

0 CH,
HS—R11—u—O—CH—CH2—O—C—R12—SH (K)

Trong cong thirc (K), m&i R'! va R'? doc 1ap dwge mo té trén déy c6 cong thirc
L!(2). Polythiol c6 cong thirc (K) c6 thé dugc diéu ché bang sw este hoa hodc su
chuyén hoa este d3 dugc cong nhén trong linh vyc k§ thuat phan ung gitra, vi dy, 3-
mercapto-1,2-propandiol (Pang ki hoa chét quéc t&(CAS) Dang ky sd. 96-27-5) va axit
carboxylic chirc thiol hodc axit este carboxylic chirc thiol trong sy ¢6 mét cia chét xuc
tac axit manh, nhu axit metan sulfonic, déng thoi loai bé nude hodc rugu tu hdn hop
phan tng. Polythiol c6 cong thirc (K) tiy y con bao gdm san pham phy, nhu oligome

ma c6 thé tiy ¥ bao gom disulfua lién két (-S-S-), thu duoc tir hé ctia no.

-32-



28330

Khong gigi han vi du dithiol khac ma c6 thé duoc st dung dé diéu ché monome

ctia ché pham theo sang ché 14 c6 cong thirc (N-1) duéi day:

HS—R3‘<S—R2>-S—L3-—S~€R2—S%—R:‘—SH
p

P (N-1)
Trong cong thire (N-1) R%, R? va mbi p doc lap dwgc mb ta trén day d& cap dén
cong thirc (B). Trong cong thirc (N-1), L? nhu duge md ta trén day d& cap dén cong
thire (G-1), (G-2) va (G-3).

Véi mot sb phuong 4n, va nhur duge mo ta trén day dé cap dén cong thirc (G-1),
(G-2) va (G-3), L® 1a gbc cua hydrocarbyl tity y duge thé ¢6 hai lién két dbi cacbon véi
cacbon khong dugc lién hgp, nhu vinyl-xyclohexen. Monome cua ché phdm polyme
héa dugc theo sang ché c6 thé, v6i mot sb phuong 4n, dugc diéu ché bang cach sir

dung dithiol c6 sau cong thirc (N-2) duéi day:

HS—R3‘<S—R2>~S
P —CH20H2—S-<R2—S%R3—SH

P

(N-2)
Trong cong thic (N-1), R?, R® va mbi p doc 1ap duoc mo ta trén ddy c6 cong

thirc (B). Vi mot sé phuong an, hai nhém dugc lién két véi vong xyclohexan c6 cong

thirc (N-2) 1a ortho, meta hodc para dugc li€n két voi nhau, va khong dugc lién két v6i

cung cacbon cuia vong xyclohexan.

Trong mot s phuong 4n cu thé cia séng ché, L* c6 cong thirc (I); L7 c6 cong
thire (IV); R® ¢6 cong thire (Id); RY/R> ¢6 cong thire (1a); va L* ¢6 cong thirc (Ic) mbi
nhom hydrocarbyl héa tri hai chira mot nguyén tir cacbon, nhu —CH,-, -CH(R)-, hodc —
C(RY)(R?- mdi trong d6 R, R' va R? doc lap tiry v duge thé nhém hydrocarbyl. Vi du,
nhu monome, trong do L? ¢6 cong thirc (I) 1a ~CH,-, ¢6 thé dugc tbng hop bing phan
g trong duong 1 mol clia mercaptan v6i twong duong 1 mol ciia formaldehyt (nhu
paraformaldehyt) thu dugc & hop chét trung gian chira nhém hemithioaxetal cudi cling.
Phan t OH- cudi cing nay sau d6 c6 thé 1a (met)acrylat, hoic bang phan tng véi
(met)acryloyl clorua hodc (met)acrylic anhydrit; este hoa truc tiép véi axit

(met)acrylic; hoic bang cach chuyén hoa este véi alkyl (met)acrylat (nhu metyl
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(met)acrylat). Theo mét cach khac, mercaptan c6 thé dugc phan ung véi aldehyt
(HC(=O)R) duoc thé formaldehyt. Vi du, khi mercaptan 1a dugc phan tng véi
benzaldehyt , L? s& 1a —CH(R)-, trong d6 R 14 phenyl.

Ngoai ra phuong an cia sang ché, mdi L* c6 cong thire (I); L7 ¢6 cong thirc (IV)
va R? ¢6 cong thirc (Id) c6 thé nhém hydrocarbyl tily ¥ duge thé héa tri hai, trong d6
nhém aryl thy ¥ dugc thé, nhu nhém phenyl. Vi duy, L? ¢6 cong thirc (I) c6 thé —
CH,CH(R)- hoic —CH(R)-CH,-, trong d6 R 12 nhém phenyl. Phan (mg san phim nay
c6 thé thu dugc tir phan ing twong duong 1 mol clia mercaptan véi twong duong 1 mol
cta styren oxit (théng qua vong md cia vong epoxit), dé tao ra poly-hydroxy dugc két
cudi vat liéu chta sulfur véi vong thom, tiép theo b%mg cach tao ra nhom cudi
(met)acrylat thong qua phan tng cia nhom OH cubi cing véi hodc (met)acryloyl
clorua hodc (met)acrylic anhydrit, este héa truc tiép véi axit (met)acrylic, hodc b%mg

su chuyén héa este voi alkyl‘ (met)acrylat.

B4t ky ché phdm polyme hoa dugc theo sang ché tiy y ¢6 thé bao gdm, mét
hoidc nhiéu monome c6 nhém polyme héa dwgc gbe chua duge bio hoa etylen don. Vi
du monome c6 nhém polyme hoa dugc gdc chwa duge bio hoa etylen don ma c6 thé
tly y c6 mit trong ché phim polyme hoa dugc theo sang ché bao gbm, nhung khong
gidi han: axit acrylic; metaxit acrylic; este cla axit acrylic nhu metyl hodc etyl acrylat
va 2-hydroxyetyl acrylat; este clia metaxit acrylic, nhu metyl hodc etyl metacrylat,
phenoxyetyl metacrylat, isobornyl metacrylat, xyclohexyl metacrylat va 2-hydroxyetyl
metacrylat; allyl este, vi du, allyl benzoat; allyl cacbonat, vi du, phenyl allyl cacbonat;
vinyl este nhu vinyl axetat; styren; va vinyl clorua; axit carboxylic anhydrit chua bdo
. hoa etylen, vi dy, maleic anhydrit, citraconic anhydrit, va itaconic anhydrit. Cu thé
hon, vi du, monome chua bio hoa kiéu monoetylen c6 thé bao gém, metyl metacrylat,
metaxit acrylic, maleic anhydrit, phenoxyetyl metacrylat, styren va hdn hop cta chiing.
Monome chua bo hoa kiéu monoetylen, khi dugc sir dung, 1a thudng c6 mat & lugng
tir 0,1 phin trdm theo trong lwong dén 60 phin trim theo trong lwong, dya trén tong
trong lwong ché phém monome c6 thé polyme hoa, nhu tir 1 phin trim theo trong
lwong dén 55 phin trim theo trong lwong, hodc tir 3 dén 45 phin trim theo trong
luong, dwa trén téng trong lugng ché phdm monome c6 thé polyme hoa. Tac dung clia
vét liéu cin cir vao hé sb khic xa va dic tinh khac ciia polyme cudi dugc hép thu

lwong xem xét dugce sir dung riéng 18 hoic trong hdn hop.
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Ché phdm polyme héa dugc theo sang ché c6 thé con bao gdm, véi mot sb
phuong 4n, chét &rc ché phan tng tring hop. Cé mit chét &rc ché phan tng tring hop
¢6 thé t6i thidu tao ra bt ky su bién dang hodc hao hut, vi du, nép nhin va hodc vét
ran/vét nut, trong hdn hop polyme ma c¢6 thé thu dugc tir ché phdm polyme héa dugc
theo sang ché. Vi du chét (rc ché phan mg tring hop niy c6 thé bao gdm trong ché
phidm polyme hoa dugc theo sang ché, bao gdbm nhung khong giéi han, dilauryl
thiodipropionat, 1-isopropyl-4-metyl-1,4-xyclohexadien (O-terpinen); l-isopropyl-4-
metyl-1,3-xyclohexadien (o-terpinen); 1-metyl-4-(propan-2-yliden)xyclohex-1-en
(terpinolen); va dime alpha-metyl styren, 1,1-diphenyletylen, cis-1,2-diphenyletylen,
3,7,7-trimetylbixyclo[4,1,0]hept-3-en  (3-caren), 4-isopropenyl-1-metylxyclohexen
(dipenten), (S)-(-)-4-isopropenyl-1-metylxyclohexen ((S)-limonen), 2,6-dimetyl-2,4,6-
octatrien, 4-tert-butylpyrocatechol, triphenylmetan, va hdn hgp chtta hai hodc nhiéu
hop chét ciia chung.

Vé6i mot sb phuong 4an, chit trc ché phan ting trung hop duge chon tir 1-
isopropyl-4-metyl-1,4-xyclohexadien;  1-isopropyl-4-metyl-1,3-xyclohexadien;  1-
metyl-4-(propan-2-yliden)xyclohex-1-en; 2,6-dimetyl-2,4,6-octatrien, va dime alpha-

metyl styren..

Nhu dugc st dung ¢ ddy, thuat ngit “dime alpha-metyl styren” nghia la chét trc .
ché phan ting tring hop nay bao gdm 2,4-diphenyl-4-metyl-1-penten, va tily ¥ it nhét
mdt trong sd 2,4-diphenyl-4-metyl-2-penten va/hodc 2-phenyl-1-propen (ma ciing
nham dé chi 13, alpha-metyl styren). Vi mot s6 phuong an, dime alpha-metyl styren
chét &rc ché phan tng tring hop bao gdm tir 90 dén 93 phan trim theo trong lwgng clia
2,4-diphenyl-4-metyl-1-penten, tir 6 dén 8 phin trim theo trong lugng cla 2,4-
diphenyl-4-metyl-2-penten, va tir 0,25 dén 0,75 phén trim theo trong lugng cia 2-
phenyl-1-propen, phan trim trong lwong trong mdi trudng hop dugc dua trén téng
trong lugng cua dimme alpha-metyl styren.

Chét e ché phan ung tring hop ¢6 thé c6 mit trong ché phdm polyme héa
duoc theo sang ché voi luong 16n. Trong mot s6 phuong 4an, chit &rc ché phan tng
tring hop 14 c6 mit trong ché phdm polyme hoéa dugc theo sang ché, & lwgng tir 0,01

phdn trim dén 15 phin tram theo trong hrgng, hodc tir 0,1 phin trim dén 8 phin trim
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theo trong lwgng, hodc tir 0,3 phén trim dén 5 phan tram theo trong lwong, dya trén

téng trong lrong cia monome va chét (rc ché phan ting tring hop.

Ché phdm polyme hoa duoc theo sang ché c6 thé con bao gém, véi mot sb
phwong 4n, chét khoi mao nay c¢6 kha ning phan ung tring hop gbc tw do khoi mao
trong s6 nhom chua bdo hoa etylen ciia monome cia ching. V&i mét sé phuong 4n,
ché phim polyme héa dugc theo sang ché bao gdm chat khoi mao gbc trr do ma duge
hoat héa nhiét. B’éng cach “dugc hoat hoa nhi¢t” nghia la chit khoi mao géc tu do tro
nén cb tic dung & nhi€t 4 dugc nang cao, nhu 1a nhiét d6 cao hon nhiét d¢ phong

xung quanh, nhu 16n hon 25°C, nhur duge md ta chi tiét hon & day.

Chét khoi mao géc tr do dugc hoat héa nhiét ¢ thé, vdi mot s phuong éan,
dwgc chon tir hop chit peroxy hitu co, hop chit azobis(organonitril), hop chét
N-acyloxyamin, hop chit O-imino-isoure, va hdn hop cta hai hodc nhidu hop chit cua

ching.

Véi mot sb phuong én, chét khoi mao géc tu do duoc hoat héa nhiét dugc chon
tir mot hodc nhidu hop chét peroxy hitu co. Vi du hop chét peroxy hitu co, ma c6 thé
dugc st dung 1am chat khoi mao phan tng tring hop nhiét bao gdm, nhung khong gidi
han: este peroxymonocacbonat, nhu tertiarybutylperoxy 2-etylhexyl cacbonat va
tertiarybutylperoxy isopropyl cacbonat; peroxyketal, nhu 1,1-di-(t-butyl peroxy)-3,3,5-
trimetylxyclohexan; este peroxydicacbonat, nhu di(2-etylhexyl) peroxydicacbonat,
di(butyl bac hai) peroxydicacbonat va diisopropyl peroxydicacbonat; diaxyperoxit,
nhu 2,4-diclobenzoyl peroxit, isobutyryl peroxit, decanoyl peroxit, lauryl peroxit,
propionyl peroxit, axetyl peroxit, benzoyl peroxit, p-clobenzoyl peroxit; peroxyeste
nhu t-butylperoxy pivalat, t-butylperoxy octylat, va t-butylperoxyisobutyrat;
metyletylketon peroxit, va axetylxyclohexan sulfonyl peroxit.

V6i mot sé phwong 4n, con Vi du peroxy hop chét tir chit khoi mao gbc tr do
c6 thé dugc chon bao gbm, nhung khong gi6i han, 2,5-dimetyl-2,5-di(2-
etylhexanoylperoxy)hexan, va/hogc 1,1-bis(tert-butylperoxy)-3,3,5-trimetyl
xyclohexan.

Vi du hop chit azobis(organonitril), ma c6 thé dugc st dung lam chét khoi mao

phan tng tring hop nhiét trong ché phdm polyme héa dugc theo séang ché, bao gdm,
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nhung khong gidi han, azobis(organonitril), 2,2’-azobis(2-metyl-butannitril), va/hodc

azobis(2,4-dimetylvaleronitril).

V6i mot s6 con phwong 4n cia sang ché, chit khoi mao gbc tr do duge hoat
héa nhi€t dugc chon tir 1-axetoxy-2,2,6,6-tetrametylpiperidin, va/hodc 1,3-

dixyclohexyl-O-(N-xyclohexylidenamino)-isoure.

Luong chit khoi mao phan tng tring hop nhiét duge sir dung dé khoi mao va
1am polyme hoa ché phim polyme hoa duoc theo sang ché c6 thé khac nhau, va c6 thé
phu thude it nhét mot phﬁn vao chit khoi dic biét hodc chét khoi mao duge sir dung.
V6i mét s6 phwong 4n, luong nay chi duge yéu cdu d& khoi mao va duoc yéu ciu dé
duy tri phan ng tring hop, ma c6 thé nhim dé chi bang luvgng chit khoi mao. V&i mot
) phuong éan, chét khoi mao géc tu do duogc hoat hoa nhiét 1a c6 mét & lugng tir 0,01
dén 7 phén theo chét khoi mao, hoc tir 0,1 dén 3,5 phén theo chét khoi mao, hodc tir
0,5 dén 2,5 phén theo chét khoi mao, trong mdi trudong thanh phin theo chit khoi mao

14 trén 100 phan ctia monome (phm) c¢6 mit trong ché phdm c6 thé polyme hoa.

Vong duge dong rin nhd nhiét dwgc st dung dé dong rén ché pham polyme héa
dugc theo sang ché, véi mot sé phuong 4n, lién quan viéc 1am néng ché phim polyme
hoéa duge trong sur ¢6 mit ctia chat khoi mao & nhiét d6 phong 1én t6i 50°C dén 150°C,
qué khoang thdi gian tir 2 gior dén 48 gid, hoic tir 30°C 1én t6i 90°C hodc 100°C qué
khoang thoi gian tir 12 dén 24 gid, hodc tir 65°C 1én t6i 115°C hodc 125°C qué khoang
thoi gian tir 12 dén 24 gio.

Phan tng tring hop ctia ché phdm polyme hoa dugc theo sang ché thu duge &
dang hon hop polyme, ma c6 thé & dang Vat dung duoc tao hinh. Polyme héa thu dugc
tir hdn hop polyme cita ché phim polyme héa duge theo sang ché 1a chét rin, va véi
mét s& phwong 4n, tinh trong subt. Polyme héa trong sudt duoc didu ché tir ché phdm
polyme héa duge theo sang ché, co thé dugce st dung trong i’mg dung quang hoc hodc
nhén khoa.

Hon hop polyme dugc diéu ché tir ché phdm polyme héa duge theo sang ché,
v6i mot s& phuong 4n, co: hé s khuc xa nhé nhét 1a 1,57, hodc nhé nhét 1,58, hodc
nho nhét 1,59; s& ABBE nhé nhét 12 30, hosic nhé nhét 33, hogic nhé nhét 35; va tri sé
@ cting diém Fischer nhé nhét 1a 50 N/mm?, hodc it nhit 70 N/mm?, hodc it nht

90N/mm’*. Véi mot sb phuong 4n, hop chét polyme duoc didu ché tir ché phdm
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polyme hoa duoc theo sang ché c6 d6 cirng Barcol ban dau (0 gidy) nho nhat 14 1, hodc
it nhét 10, hodc it nhét 20. Hé sb khuc xa, s6 ABBE, va trj sb do cung Fischer co thé
duoc xac dinh theo phuong phap dd dugc cong nhén trong linh vuc k¥ thuat. Véi mot
s6 phwong an: tri s6 hé s khic xa (n:2%) va s6 ABBE duoc x4c dinh bang cach st
dung méay ghép hinh ling kinh 2010 kiéu Metricon, hé théng do luong d9 day mang
moéng / hé sb khuc xa, ngoai ra h¢ didu hanh san xuét va hé théng bao dudng; va tri sb
d6 cimg Fischer 1a dugc x4c dinh theo ISO 14577 bing cach sir dung hé théng do
lrong dd cing diém H100C cong nghé Fischer.

Hop chit polyme dugc didu ché ché tir ché phim polyme hoa duoc theo séng
ché c6 thé duoc st dung dé tao ra vat dung dang rén nhu (cac) vat dung quang hoc
hodc (cac) thiét bi. Nhu duoc sir dung & déy thuét ngit “quang hoc” nhim dé chi viéc
lién quan dén 4nh sang va/hodc thi gidc. Vi du, vat dung hoéc thiét bi quang hoc c6 thé
bao gém vat dung va thiét bi nhan khoa, vét dung va thiét bi hién thi, ctra sb, guong,
va/hodc thiét bi va vat dung 0 tinh thé l6ng thu dong va hoat dong. Nhu dugc sir dung
& day thuét ngit “nhan khoa” nhdm dé chi viéc lién quan dén mét va thi gidc. Vi du
khong gidi han vat dung nhan khoa bao gém kinh hiéu chinh va khong hi€u chinh, bao
gém kinh don thi hodc da thi, ma c6 thé hodc 1a kinh da thi dugc phan doan hoaflc
khong dugc phén doan (nhu, nhung khdng gidi han, kinh hai trong, kinh ba trong va
kinh hai trong khong dudng rap ndi), ciing nhu vat dung khic dugc st dung hidu
chinh, bao v¢, hodc cai thién thi luc (mang tinh thém m¥ hodc ly do khéc), bao gém
ma khong gidi han, kinh 4p trong, kinh trong mét, kinh khuéch dai, va kinh hodc tAm
kinh bao vé. Nhu dugc st dung & ddy thuat ngit “hién thi” nghia 1a ¢6 thé nhin thiy
dugc hodc dé chi sy dién dat thong tin c6 thé doc duoc bang may hodc c6 thé nhin thiy
dugc bang chit, sb, biéu tirong, thiét ké hoic hinh v&. Vi du khong gidi han vat dung
va thiét bi hién thj bao gdm man chin, man hinh, va vat dung an ninh, nhu muc dich
an toan. Nhu duoc st dung & ddy thuat ngit “cira s6” nghia 14 16 hdng thich hop dé cho
phép truyén birc xa qua d6. Vi du khong gidi han cira s6 bao gbm kinh trong sut danh
cho 6 to va hang khong, kinh loc, cira chdp, va su truyén quang hoc. Nhu duge st
dung & day thuét ngit “guong” nghia 12 bé mit ma phan xa gwong mot phin 16n 4nh
sang toi.

Vit dung hodc thiét bi quang hoc dugc néu trén day co thé con bao gém kinh
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phén cuc, vi duy, kinh phan cuc tuyén tinh, kinh phan cyc tron hodc kinh phén cuc elip.
Kinh phan cuc phit hop dugc biét trong linh vuc k¥ thuat. Vi du, kinh phan cuc c¢6 thé
phan cuc tuyén tinh va c6 thé & dang 16p phi, mang hoic lat méng. Lép phu tuyén tinh
c6 thé bao gdm vat liéu ludng sic (bao gdm vt liéu ludng sic ddi mau theo anh sang)
1a dugc md ta dudi day va c6 thé dwoc dinh hudng theo mot hodc nhiéu huéng nhu
duoc mo ta dudi ddy. Ngoai ra, kinh phan cuc ¢6 thé & dang mang ma bao gdm thanh
phin polyme va vt liéu ludng sic nay dugc dinh huéng theo huéng ma mang niy
dugc dinh huéng. Lat mdng phén cyc thuong cé kinh phén cuc (& cd dang mang

polyme hodc 16p pht) dugc kep gifta hai 16p cuia vat liéu quang hoc polyme trong sudt.

Vi du, kinh phén cuc c6 thé bao gdm thanh phan polyme bao gbm poly(vinyl
alcohol), poly(vinyl butyral), polyetylen terephtalat, xenluloza axetat butyrat,
xenluloza diaxetat, xenluloza triaxetat, polyuretan, polyete, polyeste, polyamit,

polyalkyl(met)acrylat, hdn hop ctia ching va/hodc copolyme clia chung.

Ngoai ra, kinh phan cuc co thé bao gdbm mang phan cuc tuyén tinh bao gbm
mang quang hoc chira cac pha phén tin cua cac hat polyme dugc sip xép mot phin
trong pham vi ma trén ludng chiét lién tuc ma mang co thé dugc dinh hudéng theo mot
hodc nhidu huéng. Kich thude va hinh dang mdt phan pha phan tén, ty lugng theo
dung tich ciia pha phén tan, d§ day mang va lugng theo sy dinh huéng dugc chon dé
dat dugc mirc mong mudn phan xa khuéch tan va sy chuyén toan phin cta bic xa
dwgc mong mubn d dai bude séng & mang. Mang nay va viéc didu ché né dugc md ta
trong bing sang ché Hoa Ky s6 5,867,316 tai cot 6, dong 47, cot 20, dong 51, phan
dugc néu nay duogc két hop & day béng cach vién dan. Kinh phan cuc, khi phan cyc
tuyén tinh ciing ¢6 thé bao gdm mang quang hoc nhiéu 16p ludng chiét dugec mo ta
trong bﬁng sang ché Hoa Ky s6 5,882,774, tai cot 2, dong 63, dén cot 18, dong 31,
phin dugc néu nay duge két hop & ddy bing cach vién dan. Ngoai ra, kinh phan cuc
ciing ¢6 thé bao gdm hai thanh phén kinh phan cuc (tirc 13, ludng sic va thanh phan
phan cuc phan chiéu) nhu dugc mo ta trong bing sang ché Hoa Ky s6 6,096,375 tai cot
3, dong 7 dén cot 19, dong 46, phin duoc néu nay duge két hop & ddy bing cach vién

dan.

Hon nita, kinh phén cuc ¢6 thé phan cuc tuyén tinh va c6 thé bao gdm mang
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dugc dinh hudéng cia rugu polyvinyl, vinyl butyral, polyetylen terephtalat,
polyalkyl(met)acrylat, polyamit, copolyme khdi poly(amit-ete), copolyme khdi
poly(este-ete), copolyme khdi poly(ete-uretan), copolyme khdi poly(este-uretan),
va/hoic copolyme khdi poly(ete-ure). Thuit ngit “mang dugc dinh hudng” nhu dugc
sir dung dé két hop vai kinh phan cuc tuyén tinh, nghia 13 mang c6 it nhit mot huéng
chung thir nhét (ctia viéc sip xép thing hang) nhu mdt hodc nhiéu ciu triic hojic thanh
phan khac bao gdm tdm dugc bd tri hodc duge sép xép phi hop theo ciing mot hudng
chung. Vi du, viéc sép xép hodc thir tr cia hop chit ludng séic theo truc dai cia hop
chit ludng sic chi yéu song song theo it nhit huéng chung thtr nhit ctia mang hoic
16p. Nhu duoc st dung & ddy c6 lién quan dén tht thy hoic viée sép xép vét li€u hoac
cdu trac, thuat ngit “huéng chung” nhdm dé chi viéc sép xép hodc su dinh hudng
chiém wu thé ciia vat liéu, hop chit hoic ciu truc. Ngoai ra, dugc danh gid cao béi
ngudi c6 hiéu biét trung binh trong linh virc ky thuét & vat liéu nay, hop chét hoic ciu
triic ¢6 thé c6 hudng chung mic di c6 mot sé phuong 4n trong viée sép xép vat lidu,
hop chét hodc chu trac, mién 1 vat liéu, hop chét hodc cu tric c6 it nhit mdt cach sép

x€p chiém uu the.

Kinh phan cuc phi hop ciing ¢6 thé bao gdbm “Kiéu K> kinh phén cuc trong d6
vit liéu ludng sic dwoc didu ché, vi dy, bing sy khir nudce cia polyvinyl alcohol. Nhu
kinh phén cuc thudng nhim dé chi nhu kinh phan cuc c6 sén tir nthom mang mau hép
thu 14 thu dwgc sy lién két trong ciu triic polyme, dang hon do vat lidu ludng sic, vi
dy, nhudém mau ludng sic, dugc bd sung vao thanh phan polyme. Kiéu K kinh phan
cuc nay c6 thé bao gbm mang polyvinyl alcohol dugc dinh hudng cé phin cuc anh
sang (ludng sic) bao gdbm phén tir ciia khéi lién hop, nhu khdi poly(axetylen) (tic 14, —
[CH=CH--],), dugc tao ra bing cach lam néng mang poly(vinyl alcohol) dugc dinh
hudng i:rong sw c6 mit cta chit xtc tc khir nuée nhu hoi axit clohydric 16ng. Kinh
phan cuc kiéu K ciing ¢6 thé dugc tao ra bang cach bd sung 16p chit cho axit bao gdbm
chit tao ra axit quang dé mang polyvinyl alcohol dugc dinh hudng, va boc 10 ning
lugng birc xa khi dd nhiét d6 dé tac dung khir nrde mot phin cua polyme vinyl alcohol
dén vinylalcohol /poly(axetylen) copolyme. Xem, vi duy, Bing sing ché Hoa Ky sb
6,808,657.

Nhu dugc néu trén day, kinh phan cyc co thé bao g%)m vat liéu ludng séc. Vi du

khong gii han phil hop vt liéu ludng sic c6 thé bao gdm, nhung khong gi6i han hop
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chit nhu azometin, indigoid, thioindigoid, merocyanin, indan, thuéc nhudm
quinophtalonic, perylen, phtaloperin, triphenodioxazin, indoloquinoxalin, imidazo-
triazin, tetrazin, azo va thuéc nhudém (poly)azo, benzoquinon, naphtoquinon,
anthroquinon, (poly)anthroquinon, anthropyrimidinon, iodin, va/hodc iodat. Nhu dugc
stt dung ¢ day thuat ngit “hop chit” nghia 1a chét liéu dugc tao ra bang cach két hop
hai hodc nhidu vét dung, thanh phén, hop phin, hodc phin va bao gbm, ma khong gi6i
han, phén tir ve‘i dai phén tir (vi du polyme va oligome) dugc tao ra bang cach két hop
hai hodc nhiéu vat dung, thanh phﬁn, hop phﬁn, hoac phﬁn.

Vit lidu ludng sic ciing ¢6 thé bao gdm polyme héa dugc hop chit ludng séc.
Nghia 13, vat li€u ludng sic ¢6 thé bao gdm it nhat mot nhém ndy c6 kha nang la duoc
polyme hoa (tirc 13, “nhoém cé thé polyme héa”). Vi dy, mdc du khong gi6i han & day,
trong mot phuong an khong giéi han hop chét ludng séc c6 thé c6 it nhit mot phén tir
thé alkoxy, polyalkoxy, alkyl, hodc polyalkyl dugc két thiic bang it nhit mdt nhém co
thé polyme héa.

Vit lidu ludng séc ciing c6 thé bao gém hop chit luong sic db6i mau theo anh
sang. Thuat nglt “ludng séc d6i mau theo anh sang” nghia 1a boc 1 ca dbi mau theo
anh sang va ludng séc (tirc 13, phan cuc tuyén tinh) ddc tinh dudi mot vai diéu kién, ma
dac tinh nay it nhét c6 thé phat hién ra bing méay moc do kiém. Ngoai ra, “hop chét
ludng sic d6i mau theo anh sang” 13 hop chét boc 16 ca d6i mau theo 4nh séng va
ludng séc (tic 13, phan cuc tuyén tinh) dac tinh dudi mot vai diéu kién, ma dic tinh
ndy it nhit c6 thé phat hién ra bing may moc do kiém. Do d6, hop chét ludng sdc dbi
mau theo anh séng c6 quang phd hip thu cho it nhit birc xa nhin thiy duge ma khéc
nhau dé déap tng dén it nhit birc xa quang hoa, va kha ning hép thy mdt trong 56 hai
mat phéng truc giao duge phan cyc cac thanh phén it nhat duoc truyén birc xa manh
hon so v6i thanh phan khac (tirc 13, kha nang biu hién tinh ludng sic. Ngoai ra, véi
hop chét liéu ddi mau theo dnh sing thong thuong duwgc md td dudi day hop chét
ludng sic ddi mau theo 4nh sang duge boc 10 & day co thé dao nhiét. Nghia 1a, hop
chit ludng séc ddi mau theo 4nh sang c6 thé chuyén tir trang thai thir nhét sang trang
théi thir hai dé dap (mg dén birc xa quang hoa va quay ngugc trd lai trang thai tha nhét

d& dap ung dén nhiét ning.

Vi duy, theo nhiéu phuong an khong han ché dugc boc 10 & day, hop chét ludng
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séc d6i mau theo 4nh sang c6 thé c6 trang thai thir nhét da hip thu quang phd tht nhét,
trang thai thir hai da hdp thu quang phd thir hai ma khac véi hép thu quang phé thir
nhét, va c6 thé dugc dép tmg dé chuyén tir trang thai thir nhit sang trang thdi thtr hai
dé dap ng dén it nhét bic xa quang héa va quay ngugc trd lai trang théi thir nhit dé
dap ng dén nhiét nang. Ngoai ra, hop chét ludng sic d6i mau theo 4nh séng c6 thé
ludng sic (tirc 13, phan cuc tuyén tinh) & mét hodc ca hai trang théi thit nhét va trang
thai thir hai. Vi duy, mdc du khéng dugc yéu cau, hop chét ludng sic d6i mau theo anh
sang c6 thé phan cuc tuyén tinh & trang thai duoc kich hoat va khong phan cyc dé bi
mét mau hoic bi phai mau (tirc 1a, khong duoc kich hoat) trarig thai. Nhu duoc st
dung ¢ day, thudt nglr “trang thai duoc kich hoat” nhdm dé chi hop chét ludng sic dbi
mau theo 4anh sang khi duoc tiép xtc véi blrc xa quang héa du dé tao ra it nhit mot
phin hop chét ludng sic d6i mau theo 4nh sang dé chuyén tir trang théi th nhit sang
trang thai thi hai. Ngoai ra, mac du khong duoc yéu cau, hop chét ludng sic d6i mau
theo anh sang c6 thé hrdng séc & ca hai trang thai thir nhit va trang thai thit hai. Trong
khi khéng gidi han & day, vi du, hop chit ludng séc ddi mau theo 4nh séng co thé phan
cuc tuyén tinh birc xa nhin théy duogc & ca hai trang thai dugc kich hoat va trang thai bi
mét mau. Ngoai ra, hgp chit ludng sic d8i mau theo 4nh sang c6 thé phan cuc tuyén
tinh birc xa nhin théy dugc ¢ trang thai dugc kich hoat, va co thé phén cuc tuyén tinh

birc xa cuc tim ¢ trang thai bi mat mau.

Vi du hop chét ludng sdc ddi mau theo anh sang phi hop dé st dung trong sdng
ché ¢6 thé bao gdm, nhung khong gi6i han, hop chit ndy dugc mo ta chi tiét trong
Céng b yéu ciu cap patent Hoa Ky s6 2005/0012998A1 & doan tir [0089] dén [0339],

ma bdc 10 duogc két hop & ddy bang cach vién dan.

Nhu duge néu trén déy, kinh phan cuc ¢6 thé bao gdbm mang polyme dugc dinh
hwéng. Thanh phan polyme va vat lidu ludng sic (bao gbm vat lidu ludng sic d6i mau
theo 4nh sang nhu dugc md ta trén day) dugce sir dung dé diéu ché mang polyme nay,
va bat ky thanh phin khac ma c6 thé bao gém, c6 thé dugc tron v6i nhau va sau do
duoc dung bét ky céc phuong phép xir ly khac nhau da biét trong linh vue ky thuat dé
tao ra mang. Cac phuong phap nay co thé bao gbém, vi duy, sy dic ép, dic dung dich,
can ép, phun, dfic, hodc hdn hop cac phuong phép nay. Theo mot cach khac, ché phim
dugce st dung d& didu ché thanh phin polyme c6 thé dugc tron véi nhau va duge dung

bét ky cac phuong phép xit Iy khéc nhau da biét trong linh vyc ky thuat d tao ra
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mang. Lip tirc mang dugc tao ra, dung dich bao gbm (c4c) vat lidu ludng sic co thé
duoc két hop v6i mang, nhu bing qua trinh thdm da biét trong linh vyuc ky thuat, va
mang bi hat sau d6 co thé duge dinh huéng dé sip xép thang hang (c4c) vat liéu ludng

sac.

Ming c6 thé ¢b dinh theo huéng hinh dang bang bét ky sw dinh hinh khéc nhau
nghia la da biét trong linh vuc k¥ thuét. Vi du, mang duoc dinh hudéng bang cach lam
cing c6 thé ¢ dinh theo hudng hinh dang dé ngan chin phuc hdi hinh dang bi kéo
trude clia tm bang may cb dinh nghia 1a (nhu bing cach sit dung su nén). Hodc nghia
1a c6 thé bao gdm nung bing nhiét hodc gén nhiét, tirc 13, mang duoc dinh huéng cb
dinh bang cach lam nong. Trong d6 mang dugc diéu ché tir phan tng (vi duy, c6 thé
lién két chéo) thanh phan polyme, mang c6 thé duoc tao ra, nhur bang cach duc ép hodc
dac dung dich, trong cach nay cic thanh phin khong phan tng. D6i khi dugc tao ra,
mang co thé dugc dinh huéng sau do c¢b dinh theo huéng hinh dang bang phan tng (vi
du, lién két chéo, bao gdm lién két chéo ciia né) thanh phin polyme. Vi dy, lién két
chéo nay co thé dwoc thuc hién bang cach st dung mang dugc dinh huong dén didu
kién dé gay ra phan img ma ctia nhém chic bét ky thanh phan polyme phéan tmg, vi dy,
sir dung tAm dugc dinh hudng theo nhiét d6 hodc birc xa bao gém quang hoéa (tia cuc

tim) va/hodc birc xa ion hoa (tia dién tir).

Hon nita hodc theo cach khac, hop chit polyme dugc didu ché ché tir ché phim
polyme héa dugc theo sang ché ¢6 thé duogc sir dung dé diéu ché vat dung ddi mau
theo 4nh sang, bao gdbm nhung khong gidi han, dbi mau theo 4nh sang kinh. Khi duoc
sir dung dé didu ché vat dung dbi mau theo anh séng, nhu d6i mau theo anh sang kinh,
hdn hop polyme nén trong sudt dén mot phan cia quang phé dién tir ma kich hoat
(cac) chét lidu dbi mau theo anh sang dugc két hop voi chét nén. Cu thé hon, hdn hop
polyme can trong sudt dén do dai budc song nay cua anh sang cuc tim (UV) ma san
phém duoc nhudém mau hodc dang mé& cua chét liéu dbi mau theo 4nh sang va mot
phén ciia quang phd nhin thiy dugc ma bao gdm hép thy do dai budc song tbi da cia
chét liéu dbi mau theo anh sang & dang dwogc kich hoat tia cyc tim (hodc dang mg).
Chét liéu d6i mau theo 4nh sang nay c6 thd da duoc st dung véi hdn hop polyme cia
sang ché bao gdm, nhung khong gioi han, hop chit liéu d6i mau theo 4nh sang hiru co

hodc cht chira ching ma c6 thé hogc: dugc két hop (a) (vi du, dugc hoa tan, dugc
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phén tan hodc dugc khuéch tan) vao hdn hop polyme ndy; hoic dugc bd sung (b) vao

ché phim polyme héa dugc truée dé phan tng tring hop.

Sang ché cling dé cap dén vt dung d6i mau theo 4nh sang ma bao gbm: hdn
hop polyme (a) cia mot hodc nhidu ché phim polyme héa dugc theo sang ché; va

lugng dbi mau theo anh sang (b) cuia vat liu dbi mau theo anh sang hitu co.

Vi du 16p vat liéu d6i mau theo 4nh sang hitu co ma c6 thé bao gém & vat dung
d6i mau theo 4nh sang cta sang ché bao gdm, nhung khong gi6i han,
spiro(indolin)naphtoxazin, spiro(indolin)benzoxazin, benzopyran, naphtopyran, crom,
kim loai hitu co dithizonat, Fulgit va fulgimit va hdn hop hodc két hop cuia hai hodc

nhidu hop chét ctia ching,

Nhém thir nhét ciia chét lidu dbi mau theo 4nh sang hitu co duge dy tinh dé st
dung tao ra vat dung d6i mau theo 4nh sang cla sang ché cac vat lidu nay da hip thy
duoc kich hoat su t8i da trong pham vi vung nhin théy dugce 16n hon 590 nano mét, vi
dy, 16n hon ndm trong khoang tir 590 dén 700 nano mét. Nhitng chét liéu ndy thudng
bidu hién mau xanh, hoi xanh 14 cdy, hodc mau hoi xanh do tia khi dugc boc 10 cuc tim
anh sang trong dung moi phu hgp hodc chit két dinh. Vi du 16p chét liéu nay hitu dung
trong sang ché bao gdm, nhung khong giéi han, spiro(indolin) naphtoxazin va
spiro(indolin)benzoxazin. Lép chat liéu ndy va 16p khac cta chét liéu dbi mau theo
4anh sang ndy dugc mo ta trong tai liéu k¥ thuat mé. Vi dy xem, bing séng ché Hoa Ky
sb 3,562,172; 3,578,602; 4,215,010; 4,342,668; 5,405,958; 4,637,698; 4,931,219;
4,816,584 4,880,667, 4,818,096. Ngoai ra xem, vi duy, cong bd don yéu cau cdp patent
Nhét Ban s6 62/195383; va thir nghiém, Phuong phép trong héa hoc, tap I1L, "Ddi mau
theo 4nh sang," Chuong 3, Glenn H. Brown, Nha bi€n soan, John Wiley va Sons, Inc.,
New York, 1971.

Nhém thir hai ciia chit liéu d6i mau theo 4nh sang hiru co duge dy tinh dé sir
dung tao ra vét dung d6i mau theo 4nh séng cua sang ché céc chét lidu nay c6 it nhat
mot vat licu ha"tp thu t5i da va tbt hon néu hai vat lidu hép thu ti da, trong pham vi
ving nhin thdy dugc nim trong khoang giita 400 va nhd hon 500 nano mét. Nhitng vat
liéu nay thuong biéu hién mau vang cam khi dugc bdc 16 cuc tim anh séng trong dung
moi phu hop hodc chét két dinh. Ma hop chét bao gdm mot vai crom, nhu benzopyran

va naphtopyran. Vi du crom ndy dugc md ta trong danh sach khong gi6i han nhu sau



28330

clia bing séng ché Hoa Ky sb 3,567,605; 4,826,977; 5,066,818; 4,826,977; 5,066,818;
5,466,398; 5,384,077; 5,238,931; va 5,274,132.

Nhom thir ba ciia chit liéu ddi mau theo anh sang hitu co dugc du tinh dé st
dung tao ra vt dung ddi mau theo 4nh sang clia sang ché cac chit liéu nay da hép thu
t6i da trong pham vi viing nhin thdy dwgc nim trong khoang tir 400 dén 500 nano mét
va another su hép thu tdi da trong pham vi viing nhin thdy duoc nim trong khoang tir
500 dén 700 nano mét. Nhitng vat liu nay thuong biéu hién mau ving tir vang/niu
dén d6 tia/xam khi dugc bde 16 cuc tim 4nh sang trong dung méi phit hgp hogic chat
két dinh. Vi du cac chit liéu nay bao gdm, nhung khong gi6i han, mot vai hop chét
benzopyran, co phan tir thé tai 2 vi tri ciia vong pyran va dugc thé hodc khong duoc
thé vong heteroxyclic, nhu vong benzothieno hodc benzofurano dugc dung hop mot

phin benzen clia benzopyran. Vit liéu nay dugc md ta trong bang sang ché Hoa Ky s6
| 5,429,774.

Hodc chét liéu ddi mau theo 4nh séang dugc du tinh ddi mau theo anh sang kim
loai hitu co dithizonat, nhu (arylazo)-thioformic arylhydrazidat, bao gbm, vi dy, thiry
ngan dithizonat, ma dugc mo ta trong, vi du, bing séng ché Hoa Ky sb 3,361,706.
Fulgit va fulgimit, nhu 3-furyl va 3-thienyl Fulgit va fulgimit, dugc mo ta trong bang
séng ché Hoa K3 s 4,931,220 tai ct 20, tir dong 5 dén hét cot 21, dong 38.

Boc 10 lién quan dén chét liéu ddi mau theo 4nh sang nay trong sang ché duogc
md ta trén day dugc két hop & day bing cach vién din trong mdi trudng hop & trang
thai nguyén ven cua chiing. Vét dung i mau theo anh sang ciia sang ché c6 thé bao
gém mot chit lidu ddi mau theo anh sang hoic hdn hop bao gém hai hpac nhiéu chét
liéu dbi mau theo anh sang, nhu dugc mong muén. Hon hop bao gdm chit liéu a6i
mau theo anh séng co thé duoc st dung dé dat dwgc mot vai mau dugce kich hoat nhur,

nhung khong gidi han, gin mau x4m hodc nau trung tinh.

MBOi chit liéu d6i mau theo anh sang dugc mo ta & day co thé duge sir dung &
lwgng va & céc ty 18 (khi hdn hop dugc sir dung) nhw hén hop polyme dura vao hon hop
bao gdm hop chéit phit hgp hoic trong d6 ching duoc két hop biéu hién mau thu dugc
nhu mong mudn, nhu chét liéu mau trung tinh, nhu mau x4m hozc nau khi dugc kich
hoat v6i 4nh ning khong loc. Véi mot s6 phuong 4n, mau gin trung tinh hodc mau

trung tinh co thé thu dugc véi mau cla chét liéu dugc kich hoat ddi mau theo anh
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sang. Luong twong duong clia chat liéu d6i mau theo 4nh sang da néu trén dugc st
dung c6 thé khac nhau va phu thuéc mot phan vao cuong do twong duong cua kiéu

mau duogc kich hoat ciia hgp chat nay, va mau cuoi cing dwgc mong mudn.

Hop chit ddi mau theo 4nh séng hodc cic chit liéu dugc md ta & day co thé
duoc tng dung hodc dugc két hgp dua vao hdn hop polyme bing cac phuong phép
khac nhau dugc mé ta trong linh vuc ky thuat. Phuong phap nay bao gdm, nhung
khong gidi han, sy hoa tan hodc sy phén tan chét liéu trong hdn hop polyme, nhu: sy
thAm cua chét liéu ddi mau theo 4nh sang dwa vao hdn hgp polyme bang cach thdm
hdn hop polyme trong dung dich néng ciia chit liéu dbi mau theo 4anh sang hodc bang
cach chuyén nhiét; cho chét liéu dbi mau theo anh sang nhu 16p riéng 1é gitra cac 16p
lién k& cta hdn hop polyme, nhu mdt phan ciia mang polyme hogc 16p polyme; va chét
liéu d6i mau theo anh sang phi hop 1a mot phén ctia 16p phtt hodc 16p polyme dugc dat
1én bé mit cia hdn hop polyme. Thuét ngit "thAm" hodc "tim" nghia 1a su thim qua
chét liéu d6i mau theo 4nh sang hoic mot minh chét liéu dua vao hdn hop polyme, hip
thu chuyén giao hd trg dung moi ctia chét liéu d6i mau theo anh sang dua vao polyme

x0p, chuyén pha hoi, va co ché chuyen khac.

Lugng ctia chit lidu @i mau theo 4nh sang hoic ché phim chira chét liéu doi
mau theo 4nh sang dugc Gng dung hodc duogc két hop dua vao hdn hgp polyme 1a
khong gi¢ han dugc cung cép lugng di duoc sit dung d8 tao ra hiéu tng ddi mau theo
anh sang co6 thé thiy 13 bang mit tran dya trén su kich hoat. Thuong, luong nay ¢ thé
duoc mo ta 1a lugng ddi mau theo anh sang. Cu thé lugng dugc sir dung thudng phu
thudc vao mét d6 cua mau dugc mong muén dua vao birc xa cua chung va dua vao
phuong phép dugc st dung & két hop hodc (mg dung chét liéu d6i mau theo 4nh séng.
Thudng, chit liéu d6i mau theo 4nh sang duogc ing dung hodc dugce két hop nhiéu hon,
mau mat do 16n hon. Véi mot sb phuong an, lugng cua téng chét liéu d8i mau theo 4nh
sang dugc két hop dwa vao hoic dugc tmg dung dé i mau theo anh séng quang hoc
hdn hop polyme c6 thé nim trong khoang tir 0,15 dén 0,35 mot phan ngan gam trén
xemtimet vudng ciia bé mat chit liéu ddi mau theo anh séng nay dugc két hop hoic

dugc ing dung.

Ciing dwoc du tinh ring chit liéu d6i mau theo anh séng c6 thé dugc bd sung

vao ché phém polyme héa dugc theo sing ché truée dé lam dong ran. Khi thuc hién,
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tuy nhién, dugc wu tién chat lidu d6i mau theo 4nh sang c6 strc bén dé chéng lai kha
niang phan tng v6i chit khoi mao ma co thé c¢6 va/hoic lién két sulfua véi monome
ndy tao ra hdn hop polyme. Su phan img chdng lai nay c6 thé din dén mét tic dung
ctia chét lidu ddi mau theo 4nh sang, nhu bang cich gom chiing & ca hai dang mé hozc
dugc mé. Chét lidu ddi mau theo anh séng hitu co dwgc géi gon di trong pham vi chét
két dinh ciia chit polyme héa hitu co, nhu dugc mé ta trong bang sang ché Hoa Ky s
4,931,220, ciing c6 thé dugc két hop dua vao ché phim polyme hoéa duge theo sang

ché truée dé 1am déng ran.
Vi du thye hién siang ché

Sang ché dugc mo ta cu thé hon trong vi du duéi day nhim dé minh hoa, su
bién dbi va thay dbi con s s& dwoc thé hién & day sé& la rd rang v6i nhitng ngudi c6
hiéu biét trung binh trong linh virc k¥ thuat. Trir trudng hop dugc néu khac di, tat ca 14

phin va phin trim theo trong lrgng

Vi du 1 - Téng hop ctia hop chét ¢ cong thirc (Ib)
Buéce 1

Vit liéu dugc liét ké dudi day duoc nap vao binh day tron 500ml ma dugc trang
bi v6i bd ngung hdi hru, may khudy tir, va ndi dun dau, va hdn hop duoc khudy &

100°C trong thoi gian 1 gio.

Vit li€u Trong lugng, gam S6 mol
DMDS" 50,00g 0,32
Etylen cacbonat 62,00g 0,70
Kali cacbonat 2,34 0,017
Dimetylformamit 50,0 -

(1)  Dimecaptodietylsulfua

Sy tao bot ctia hdn hop phan tng xay ra do su téa khi dioxit cacbon dugc tao ra
trong khi phan ng. Lam mat hdn hop san phim thu dugce dén nhiét do trong phong va
duoc rét vao 100ml nude kém theo khudy. Tach san phdm két tua thu duoc bang cach
loc hit, rira bing etanol va etyl axetat, va lam kho trong budng chan khong dén nhiét
d6 mdi trudong xung quanh. Phd cong hudng tir hat nhan (“Nuclear magnetic resonance

“NMR”) thé hién quang phd ¢6 céu triic phit hop bang cong thirc héa hoc dudi day:
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Buédc 2
Vit liéu duoc liét ké dudi ddy dugce nap vao 4 binh day tron ) cong 500ml,
binh nay duogc trang bi nhiét ké, bd ngung hdi luu, may khqu co hoc, éng dn khi/suc

khi, va ndi dun dau, va hdn hop dwoc dun hdi luu trong khi dugce phun khi.

Vit liéu Trong luong, gam S6 mol
San phdm budc 1 45,00g 0,186
Metyl metacrylat 106,00g 1,06
Xesi cacbonat 0,88 0,0027
4-Metoxyphenol (MEHQ) 0,88 0,0071
Heptan 120 --

Phan doan san phém chung cht duoc thu hdi mét cach déu dan, va dugc phan
tich bang phép sic ky khi dé quan sat sy tao ra metanol tir phan tng. Dung moi heptan
b sung duge bd sung mot cach déu dan dé duy tri hdn hop phan tng & thé tich hiu
nhu khong d6i. Sau thoi gian phan mg khoang chimng 4 gid & nhiét do tir 85 dén 97°C,
metanol khdng dugc tao ra nita, va hdn hgp phan tng dugc 1am mat dén nhiét do trong
phong, va dugc rira ba lan bing 50ml cta 10 phin trim trong luong dung dich natri
hydroxit ¢6 nuéc dé taich MEHQ du. B sung cacbon hoat tinh (2 gam), kém khudy
dén nhiét do trong phong trong 1 gid, loc, va cd dic bing chan khong trén dan bay hoi

quay. Quang phd NMR thé hién san phdm c6 c4u tric phit hgp bang cong thirc hoa hoc

)\n/o\/\s/\/s\/\s/\/o

o

dudi day:

Vi dy 2. Tong hop hén hop ¢6 Cong thire (Ib) + Cong thirc (Id), trong d6 p=1,R' =
CHj, R® = -CH,-CH,-S-CH,-CH,-, R? = -CH,-CH,-, R® = CH;, vaR" = CH;,

Buoc 1
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Vit liéu duoc liét ké dudi dady dugc nap vao binh day tron 200ml, binh nay
duoc trang bi v6i binh ngung 1am mét nude va may khudy tir, va dugc tron & nhiét do

phong xung quanh khoang chirng 120 gio.

Vit liéu Trong lugng, gam S6 mol

DMDS® 61,6¢ 0,40
2,2-dimetoxypropan 10,4g 0,10

p-TSA® 0,05 0,00026

(2)  axit p-toluensulfonic

Bay hoi phan du dugc tach tir hdn hop san phim thu dugc bing cach loai bo
chan khéng v6i dan bay hoi quay. Quang phd NMR thé hién san phdm ¢6 ciu triic ph
hop bang cong thirc hoa hoc theo ty 16 duoc néu duéi day:

HsC CHs
s > s
n2 N \/\S s /\/ \/\SH
+

s
0.7 SH/\/ \/\SH

Budce 2
Vit liéu dugc li¢t ké dudi ddy duge nap vao binh day tron 500ml, binh nay
dugc trang bi véi bo ngung hdi lru, may khudy tir, va ndi dun dau, va hén hop duge

khudy & 100°C trong thoi gian 1 gio.

Vit liéu Trong lugng, gam S6 mol
Hbn hop san phdm cua 50,00g 0,23
budc 1
Etylen cacbonat 44,27¢g 0,50
Kali cacbonat 1,72 0,012
Dimetylformamit 50,0 --

(3)  Duva trén phén tir lwgng trung binh 218.
Su tao bot hdn hop phan ing dugc xay ra do su téa khi dioxit cacbon duge tao
ra trong khi phan ttng. Lam mat hdn hop san phim thu dwgc dén nhiét d6 trong phong,

va dugc rét vao 100ml nuée kém theo khudy. Tach chét két tia thu dugc bing cach loc
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hat, rira bing etanol va etyl axetat, va lam kho trong budng chin khong & nhiét do
phong xung quanh. Quang phd NMR thé hién san phim c6 cAuh tric thich hop bang
cong thirc hoa hoc theo ty 1€ dugce néu dudi day:
HaC CHs
o ”°\/\S/\/S\/\S><S/\/S\/\S/\/°”
+

07 HO\/\S/\/S\/\S/\/OH

Buéce 3
Vit liu dugc liét ké dudi day dugc nap vao 4 binh day tron ) cong 500ml, binh nay
dugc trang bi nhiét ké, bd ngung hdi lu, may khuéy co hoc, 6ng dan khi/suc khi, va

ndi dun déu, va hdn hop dugc dun hdi hru trong khi duge phun véi khi.

Vit liéu Trong lugng, gam S6 Mol
San phim ciia budc 2 42,53¢g 0,149
Metyl metacrylat 83,93¢g 0,84
Xesi cacbonat 0,72 0,0022
4-Metoxyphenol (MEHQ) 0,72 0,0058
Heptan 120 --

4) Dua trén phén tir lugng trung binh 306.

Phan doan san phdm chung cét dwoc thu hdi va duge phan tich bang phép sic
ky khi ¢é diéu chinh sy tao ra metanol tir phan tng. Dung mdi heptan bd sung dugc bd
sung mot cach déu dian dé duy tri hdn hop phan tng & thé tich gin nhu khong dbi. Sau
d6 thoi gian phan tmg khoang chimg 4 gid & nhiét do tir 85 dén 97°C, metanol khong
dugc tao ra nita, va 1am mét hdn hop phan g dugc dén nhiét do trong phong, va ria
ba 1in bang 50ml ctia 10 phan trim trong lwrong dung dich natri hydroxit trong nuéc dé
tach MEHQ du. B sung cacbon hoat tinh (2 gam), kém theo khudy & nhiét do trong
phong trong thoi gian 1 gid, loc, va c6 déc chan khong trén dan bay hoi quay. Quang
phd NMR thé hién san phdm c6 cAu triic thich hop bing cong thirc héa hoc theo ty 18

dugc néu dudi day:
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HyC.  CHs
03 )\n/o\/\s/\/s\/\s S/\/s\/\s/\/o

© +

07 N N e e
o) o)
Vidu 1 va 2 qua trinh ddc polyme
Vit li€u duogc liét ké dudi day dugc tron béng thanh khqu tr & nhiét do tur 30
dén 35°C, trong thoi gian 1 gid, va sau d6 dugc bom vao khudn kinh tAm hai phan c6
d6 day 1mm, va dugc dong rén trong 16 khong khi bi nén bing cach st dung chu trinh
doéng rin #1 trong bang 1 biéu hién dudi ddy. Tinh chat polyme 1a t4m polyme trong

thu dugc duge liét ké trong bang 2 duéi day.

Vidu 1A Vidu2A
Vit li€u Trong luong, gam Trong lugng, gam
San pham cta Vi du 1 7,39 —
San phdm cta Vi du 2 - 7,39
v-Terpinen 0,11 0,11
Luperox 256% peroxit®® 0,165 0,165

(5)  2,5-dimetyl-2,5-di(2-etylhexanoylperoxy) hexan dugc bao cdo tir Arkema Inc.

Béng 1 - Chu trinh d6ng rén #1

Buéce Khoang thoi gian | Thoi gian tich Nhiét do
4 cua budc (gio) lity (gio) cudi (°C)
1 (nhiét d6 ban dau) 0 0 71
2 8 8 77
3 2 10 79
4 2 12 82
5 3 15 95
6 1 16 95
7 2 18 85
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Bang 2 - Tinh chét polyme

Dic tinh ~ VidulA Vi du2A
Do clng diém(gischer,N/mmz 94 89
Heé s khic xa, n2° ? 1,586 1,5919
S6 ABBE!" 44 43
Chi s6 do Ve‘m%s)( do day 0,7 0,5
Imm)

(6) D6 cung diém Fischer duge thir nghiém theo ISO 14577-07 va dugc do bing
cach str dung H-100SMC véi nhan hiéu FISCHERSCOPE® c6 sin tir cong ty
Fischer Technology, Inc. P6 ctmg diém Fischer (FMH) cta polyme hoa, + 3
Newton/mm?, dugc do v6i mirc tai 300 milliNewton (mN), tiép theo ap dung
murc tir 0 &én 300 mN trong 15 gidy. Thu dugc trung binh cong cua 5 két qua
do.

(7)  Hé sb khuc xa va s6 ABBE duoc do tai 546 nm (thiy ngan duong chit e) va
23°C bing céach st dung METRICON® Kiéu 2010M b ghép lang kinh theo
ASTM C1648-06. '

(8)  Chi s6 do vang dwoc do bing cach sit dung HunterLab ULTRASCAN® PRO
theo ASTM E313-10. D6 dai dbi véi miu biang véi do day mau.

Puc polyme theo Vi du 1 véi chat wrc ché phan tng tring hop khéc nhau

Vit liéu duge liét ké trong bang 3 va 4 dudi day duoc tron bé'lng thanh khudy tir
& khoang chirng 25°C, trong thdi gian 1 gio va dwgc bom vao khuon kinh tAm hai phan
v6i d6 day khoang 3mm. Vi du tir 1B dén 1M trong bang 3 va 4 dugc déng rén trong
16 khong khi bi nén bang céach sir dung chu trinh déng rin #2 trong bang 5 dugc thé
hién duéi day; va Vi du tir IN dén IR trong bang 6 dwgc dong rin trong cing mot
khuon trir phi bing cach sir dung chu trinh déng rén 3 trong bang 7. Tinh chit Polyme
thu duge tAm polyme trong Vi du tir 1B dn 1L va so sanh véi Vi du 1 (CE-1) duoc
liét ké trong bang 3 va 4 dudi day va cac tinh chét ciia Vi du tir IN dén IR trong bang
6.
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Bang 3 — Vi du tir 1B dén 1G

CE-1 1B I1C 1D 1E IF 1G 1H

Sanphdm cua Vi | 18,75 | 18,47 | 18,47 | 18,47 | 18,65 | 18,56 | 18,47 | 1847
du 1, gam

Styren, gam 6,25 | 6,155 | 6,155 | 6,155 | 6,22 | 6,19 | 6,155 | 6,155

v-Terpinen, gam -- 0,375 -- -- -- -- -- --

a-Terpinen, gam -- - 0,375 - - -- - ae

Terpinolen, gam -- -- - 0,375 - - - -

2,6-Dimetyl- -- -- -- -- 0,125 | 0,25 | 0,375 --
2,4,6-Octatrien,
gam

dime o-metyl- -- -- -- -- -- -- -- 0,375
styren, gam

Luperox 256 0,55 | 0,55 0,55 | 0,55 | 0,55 | 0,55 | 0,55 0,55
peroxit(s), gam

D6 cimg diém 117 114 109 110 112 114 116 116
Fischer Polyme
N/mm?©

Heg:os(g"))khﬁcxa, 1,590 | 1,589 | 1,588 | 1,589 | 1,589 | 1,590 | 1,589 | 1,590

ne
Chisb dovang® | 2.3 1,2 1,0 1,5 | 1,3 | 24 2,6 1,8
Khong bi kiém Co Khong | Khong | Khong | Khéng | Khéng | Khong Khéng
soat phan ing
trang hop ©
Bi nut'® C6 | Khéng | Khéng | Khong | Khong | Khong | Khong | Khong

Puoc thdo khudn C6 | Khong | Khoéng | Khong | Khéng | Yéu | Khong | Khéng
truactV

9) St dung qud trinh & ty 1€ lvgng du va/hoic khong én dinh ciia phan tmg tring
hop, din dén sy nhin nghiém trong, va/hoic dang ké 1a b& mit khong déu,
va/hodc mau bi v hodc bi giy nghiém trong.

(10) Nhim dé chi mAu polyme (tim hoic kinh) c6 vét nirt va/hodc bi gay.

(11) Nhim dé chi sy tach trudce han cta tm hoic kinh polyme dwgc thir nghiém tir

khuon kinh trong chu trinh dong rén dudi day két qua vé khuyét tat trén bé mit.
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Bang 4 —Vi du tir 11 ¢én IM

11 1J 1K 1L IM
San pham cia Vi du 1, gam 18,47 18,47 18,47 | 13,544 | 13,544
Styren, gam 6,155 6,155 6,155 | 11,081 | 11,081
v-Terpinen, gam -- -- -- 0,375 --
dime a-metyl-styren, gam -- -- -- -- 0,375
Dipenten, gam 0,375 -- -- -- --
Triphenylmetan, gam -- 0,375 -- -- --
3-Caren, gam -- -- 0,375 -- --
Luperox 256% peroxit(S), gam 0,55 0,55 0,55 0,55 0,55
Do cing diém Fischer Polyme, -- - -- 121 126
N/mm? ©
Hé s6 khuc xa, n,”’ - - - 1,593 | 1,593
Chi s6 d6 vang ® - -- -- NA 1,3

Phan tng trung hop khong bi Khong | Khong | Khong

kiém soat®

Bi nut'"” ' C6 C6 Cé

Khoéng | Khong

Puoc thao khudn trudge™ Cé C6 C6

Khong | Khong

Béng 5 - Chu trinh déng rén #2

Budc Khodang thoi gian cia | Thoi gan tich | Nhiét d6 thuong
# bude liy (gio) (°C)
(gi0)
1 3 3 55
2 3 6 71
3 8 14 77
4 2 16 79
5 2 18 82
6 3 21 95
7 1 22 95
8 2 24 85
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Bang 6 — Vi du tir IN d¢én 1R

IN 10 1P 1Q IR
San phim cta Vidu 1, 18,47 | 18,56 | 18,655 | 18,47 | 13,544
gam

Styren, gam 6,155 | 6,19 | 6,22 | 6,155 | 11,081
y-Terpinen, gam 0,375 0,25 0,125 -- --
Dime a-metyl-styren, gam -- -- -- 0,375 0,375
Luperox 231° peroxit", 0,125 | 0,125 | 0,125 | 0,125 | 0,125
gam

Do cung diém Fischer 118 120 120 120 129
Polyme, N/mm?©

Hé sb khuc xa, n, > 1,591 | 1,591 | 1,591 | 1,593 1,594
Chi s6 d6 vang © 1,4 1,3 1,5 NA 1,4
Phan ung trung hop khong | Khong | Khong | Khong Khong | Khong
bi kiém soat®

Binat"” Khong |Khéng |Khéng |Khong |Khong
Puoc thao khuon trugc’? | Khong |Khong | Khéng | Khong | Khong

(12) 1,1-di(tert-butylperoxy)-3,3,5-trimetylxyclohexan dugc bao cao tir cong ty
Arkema Inc.
Bang 7 - Chu trinh dong rin #3
Buéc # Khoang thoi gian Thoi gian tich | Nhiét 4o thuong
cua budc liy (gio) °C)
(gi0)
1 3 3 65
2 9 12 88
3 3 15 122
4 1 16 122
5 2,5 18,5 85
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Viéc duc kinh polyme theo Vidu 1

Vit liéu dugce liét ké trong bang 8 va 10 dudi ddy duoc tron bang thanh khudy
tir & nhiét do tir 20 dén 25 °C trong thoi gian 1 gior va duge bom vao khudn kinh khuén
kinh c6 dudng kinh 12 83mm thi lyc don dwgc hoan thanh (finished single vision -
FSV) bdi may do didt (-7) dugc tao ra tir mét trude khudn kinh hinh tron d6 cong diot
(1,5) va mét sau khu6n kinh hinh tron d¢ cong diot (-9), miéng dém cheén duoc lam tir
etylen/propylen/dien caosu monome, va kep 10 xo bang kim loai. Kinh dtic cudi ciing
c6 d6 day trung tim bang 2,0mm, d6 day mép biang 14mm, va dwdng kinh bang

75mm.

Vi dy tir 1S d&én 1U trong bang 8 dwoc déng rin trong 16 khong khi bi nén bang
cach sir dung chu trinh déng rin #4 trong bang 9 biéu hién duéi day; va Vidu 1V va
1W trong bang 10 dwgc déng ran trong cing mot khuodn trir phi bing cach sir dung chu
trinh dong rén #5 trong bang 11. Mot s6 cach dac kinh di6t (-7) nhu da biét ty 16 phan
tram ctia thau kinh nay dugc thdo khuén truéce bao gdm & céc bang nay.

Béng 8 — Vi du tir 1S dén 1U

Vidy 1S Vidy 1T Vidu 1U
San phim cua Vi du 1, gam 877,5 855 840
Styren 600 600 600
Maleic Anhydrit 0 22,5 37,5
v-Terpinen, gam 22,5 22,5 22,5
Luperox 256° peroxi‘[(5 ), gam 11,25 11,25 11,25
S6 duc kinh -7 FSV 21 21 21
Phan tram kinh dwoc thao khudn 62% 19% 5%
truge?

Béng 9 - Chu trinh déng rén #4

Budce # Khoang thoi gian ctia | Thoi gian tich lity (gi) | Nhiét d6 thudng
budce (giv) (°O)
1 0 0 40
2 6 6 42
3 5 11 46
4 4 15 50

-56-



28330

5 4 19 55
6 1 20 57
7 2 22 63
8 3 25 75
9 3 28 75

Béang 10— Vidu 1V va 1W
VidulV | VidulW
San phdm cua Vi du 1, gam 292,5 282,5
Styren 200 200
Maleic Anhydrit 0 10
O-Terpinen, gam 7,5 7,5
Luperox 256° peroxit®, gam 3,75 3,75
S6 dtic kinh -7 FSV 7 7
Phin trdm cta kinh duoc thao khudn trwde 57% 0%
Béang 11 - Chu trinh dong ran #5
Budc | Khoang thoi gian | Thoi gian tich | Nhiét do thuong
4 ctia bude Ity (gid) °C)
(g10)
1 6 6 40
2 12 18 55
3 3 21 75
4 3 24 75

Vi du 3 —Tbng hop ciia Cong thirc IV

Budce 1

Kali cacbonat (8,06g, 0,06 duong lugng mol) dugce bd sung vao dung dich 2/1
(mol/mol) san phdm cong (396,91g, 2,12 duwong lugng mol theo thiol) cua
dimecaptodietylsulfua (DMDS) va rugu propargyl (PA) duoc didu ché theo qua trinh
ctia Vi du 1 ctia Patent Hoa Ky 7,553,925 B2, ma boc 16 duge két hop & ddy bang cach
vién din, va dimetylformamit (250ml) trong 1000-ml binh d4y tron dugc trang bi véi
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thanh khuéy tr va duoc loc béng dau do nhiét do, bd ngung hdi lvu va 6ng dan nito.
Etylen cacbonat (207,17g, 2,35 duong lugng mol) rdi sau d6 dugc bd sung vao hdn
hop. Binh phan g d3t trong bé diu dé 1am néng trén tAm sudi 4m. HOn hop phan tng
dwoc 1am néng dan din dén 90°C qua tién trinh vai gid. Phan Gmg dugc chimg minh
bing su sbi dé thu dwoc sy toa khi dioxit cacbon. Ngay khi su s6i ngimg, hdn hop
phan tng duogc phép 1am mat. Hdn hop niy dwoc bd sung dan dan vao nude lanh duéi
su khudy, tao ra chét két tia. Chit két tia nay duoc loc va duoc rira nhidu 14n bang
nuéce. Dua trén su loc va lam khé cubi ciing, thu duoc 493g chét rén duge nhuém mau
nau nhat. Thu dugc triol dic trung 13 ¢6 s hydroxyl 344 mg/g (theo ly thuyét 1a 364
mg/g).
Budc 2

San phém cua buéde 1 (362,02g, 2,13 duong lugng mol), trietylamin (258,74g,
2,56 dwong luong mol), va tetrahydrofuran (550ml) duoc bd sung vao 2000ml binh
day tron dugc trang bi thanh khudy, phéu bd sung, va éng dan nito. Dung dich thu
dugc dugc 1am mat dén 6°C, va metacryloyl clorua (245g, 2,34 duong lugng mol)
dugc bd sung nho giot qua phéu bd sung. Ty 18 bd sung dugc duy tri dé nhiét 6 phan
ttng khong vuot qua 10°C. Khi bd sung xong, tiép theo hdn hop phan tng dén nhiét do
xung quanh. Hon hop phan tmg dugc loc dé tao ra chit Iong, ma dwgc hoa tan chdm
hon trong metylen clorua. Dung dich thu dugc rira bang cach sir dung HCI 5 phén traim
trong lugng, 10 phén trdm trong lugong NaHCO3;, va nudce cho dén khi dat dén @06 pH
trung tinh. Dung dich dugc 1am khé qua MgSQ,, va tich dung mdi dudi 4p suét thip
dé c6 403g san phdm dang 16ng. Khong c6 nhém hydroxyl két tia duoc xac dinh bing
cach phan tich.

Quaé trinh duc polyme vi du 3

Polyme dugc diéu ché theo Vi du 3 dua trén ché phém dac nhu sau: 98,5 phﬁn
trdm trong lugng monome; 1,5 phan trim trong luong y-terpinen; va 2,2 phéan trén
traim (phr) Luperox 256° peroxit®. Ché phim monome dugc liét ké trong bang 12
dudi day. Thanh phﬁn dwgc nap vao binh va duge trén cho dén khi thu duge hdn hop
ddng nhit. Hén hop dwoc dn dinh nhanh duéi ap suét thip, va sau d6 dugc bom vao
khuon kinh tAm hai phén v&i d6 day khoang 3,2mm. Khuén duge lam day duge xtt Iy
1am néng trong 16 khong khi bi nén bing cach sir dung chu trinh déng rén #6 hodc #7

duoc x4c dinh trudc duge ligt ké trong bang 14 va 15. Dya trén chu trinh dong rin
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hoan toan, khuén dugc phép lam mat va polyme dugc thdo tir khudn. Thu duge tinh

chit polyme dugc tdng két trong bang 13.

Bang 12 - Ché phdm monome & phén trim trong lugng

Vi du Vidu 3 Styren SR-368D )
3A 100
3B 70 30
3C 60 40
3D 66 29 5

(13) Buoc thuc hién tris(2-hydroxyetyl)isocyanurat triacrylat tir Cong ty Sartomer,
Inc.

Bang 13 - Téng két qua trinh dic

Vidy | Chu trinh FMH RI (duong ¢)” | S& ABBE?
dong rin # (N/mm?)©
3A 6 37 1,604 40
3B 7 75 1,597 37
3C 7 83 1,594 36
3D 7 112 1,595 38

Béng 14 - Chu trinh déng rin #6

Buéce Khoang thoi gian cia | Thoi gian tich | Nhi€t d§ thuong
4 bude liy (gi®) (°C)
(2i0)
1 0 0 71
2 8 8 77
3 2 10 79
4 -2 12 82
5 3 15 95
6 1 16 95
7 2 18 85
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Bang 15 - Chu trinh d6ng rén #7

Budc Khoang thoi gian cia | Thoi gian tich | Nhiét 46 thuong
4 bude liy (gio®) (°C)
(2i0)
1 3 3 55
2 3 6 71
3 8 14 77
4 2 16 79
5 2 18 82
6 3 21 95
7 1 22 95
8 2 24 85

Téng hop co-monome A c6 cong thirc (IIb) 7

Bis-[(2-metacryloylthio)etyl] sulfua (tirc 13, cong thie (IIb), trong d6 R® = CH;)
duoc téng hop tir DMDS va metacryloyl clorua, theo qué trinh cho vién din nhu sau:
Tatsuhito Matsuda, Yasuaki Funae, masahiro Yoshida, va Tetsuya Yamamoto, “Novel
Bifunctional Thiolcarboxylic Acid Este Useful as Crosslinking Agents for Optical
Materials,” Synthetic Communications, 30 (16), pp. 3041-3045 (2000), ma bdc 10 duoc
két hop & ddy bang cach vién dan.

Téng hop co-monome B ¢6 cong thire 111, trong d6 L* 1a -CH,-CH,-S-CH,-CH,-, L’ 1a
-CH,-CH,-, R’ 1a CH3, R' 1a CH3, vau =2

Luong etylen glycol dimetacrylat va DMDS duogc liét ké trong bang dudi day
duoc trdn voi nhau trong binh thiy tinh, bang cach st dung may khudy ti, khoang
ching 30 phat & tr 20 dén 25 °C. Sau d6 dwoc bd sung chit xuc tac TOP
(trioctylphosphin), va khi hén hop tr& nén néng do phan g téa nhiét. Khudy hén hop
thu dugc bing méy khudy tir trong khoang 2 gid. Phén tich bang cach chun do iot
duge boc 10 rang tit ca nhom SH cia DMDS da duogc phén ung.

Thanh phan Luogng, gam
Etylen glycol dimetacrylat 72,00
DMDS"Y 28,00
TOP 0,05

-60-



28330

Puc cac hdn hop khéc nhau theo Vi du 1 va co-monome A va B dé san xuét theo Vi du
fir 4 dén 9 va CE-2 |

Vit liéu dugc liét ké trong bang 16 dudi day duoc tron béng thanh khqu tr &
nhiét d6 tir 30 dén 35°C, trong thoi gian 1 gid, va dugc bom vao khudn kinh tdm hai
phin véi d6 day khoang 3,2mm, va duoc déng rén trong 16 khéng khi bi nén bang cach
sir dung chu trinh d6ng rén #8 trong bang 17 bidu hién dudi ddy. Pac tinh polyme thu

dugc tAm polyme trong dugc liét ké trong bang 16.

Bang 16 — Vi du tir 4 dén 9 va CE-2
Vidu | Vidu | Vidu | Vidu | Vidu Vidu

CE-2
4 5 6 7 8 9
San pham cua
-- 17,24 | 17,73 -- -- -- 9,85
Vidu 1, gam
Co-monome A,
19,7 | 7,39 -- 17,73 15,7 17,24 5,91

gam

Co-monome B,
-- - 1,97 1,97 4,00 7,39 3,94
gam

v-Terpinen,

0,30 | 0,40 | 0,298 | 0,298 0,30 0,40 0,298
gam

Luperox 256

peroxit®, gam

0,44 | 0,55 0,44 0,44 0,44 0,55 0,44

D0 cing di€m

Fischer, 150 96 92 119 105 79 75
N/mm?> ©
Hé s6 khiic xa, | 1,626
20 (7 1,5980 | 1,5819 | 1,6199 | 1,6125 | 1,6029 | 1,5916
ne 9
SO ABBE 36 40 45 36 37 38 40
Chi s6 d9 vang
® 1,6 2,0 1,5 2,1 1,1 1,2 1,4
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Bang 17 - Chu trinh d6ng rin #8

Buéce Khoang thoi gian Tich lily Nhiét d¢ thudng
# cua bude Thoi gian (gid) (°C)
(gi0)
1 6 6 40
2 6 12 68
3 3 15 95
4 1 16 95
8 2 18 85

Sang ché d4 duoc md ta chi tiét cu thé vién dan dén céc phuong 4n cu thé cua
ching. Khong nhdm giéi han pham vi yé€u cau bdo hd cua sang ché trir phi cac doi

twong bao gdm trong yéu cau bao ho di kem.
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YEU CAU BAO HQ

1. Ché phadm polyme hoéa dugc bao gom:

(a) it nhit mot monome chirc (met)acrylat thir nhat c6 cong thire (I) duéi day:

o)
|
C

L'4—s—12—o0 C=——CH,

RY ()
trong d6:
L' dugc chon tir nhém hydrocarbyl tity v duoc thé da héa tri dugc tity y ngét
mach bing it nhit mét trong sé -C(O)-, -S-, -O-, va hdn hop ciia chiing, va nhém lién
két hoa tri hai c6 cong thirc (A) dudi day

—C—
trong d6 Y 1a O hoac S,
L* doc lap dbi voi mbi n 12 nhom hydrocarbyl tiy ¥ dwoc thé hoéa tri hai dugce
thy ¥ ngit mach bing it nhat mot trong s -O- va -S-, |
R! doc lap dwoc chon cho mdi n tir hydro va metyl, va
n nim trong khoang tir 2 dén 6;
(b) chét (rc ché phan tng tring hop; va

(c) tuy v, it nhit mdt monome chua bao hoa kiéu monoetylen.

2. Ché phdm polyme hoa duge theo diém 1, trong do:

L! dugce chon tir C-Cys alkyl tuy y duoc thé mach théng hodc phan nhénh da
héa tri, C3-Cy; xycloalkyl tuy y duogc thé da hoa tri, aryl tiy y duogc thé da hoa tri, va
hdn hop ctia chiing dugc tity ¥ ngit mach bang it nhit mét trong sé -C(O)-, -S-, -O- va
hdn hop clia ching, va

L? doc lap d6i v6i mbi n duge chon tir C;-Cys alkyl mach théng hoédc phéan
nhénh tily y dwoc thé hoa tri hai, C3-Cy, xycloalkyl tity ¥ dugc thé hoa tri hai, aryl tuy
y dugc thé héa tri hai, va hén hop cta chung dugc thy y ngit mach bing it nhit mot

trong s6 -O- va -S-.

3. Ché phim polyme hoa duoc theo diém 2, trong do:
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L! duogc chon tir C,-Cygalkyl mach théng hodc phan nhanh da hoa tri dugc tuy y
ngit mach bang it nht mot trong sé -C(0)-, -S-, -O- va hdn hop ciia chiing, va
L? doc lap d6i v6i mdi n duge chon tir C;-Cyo alkyl mach th'?mg hodc phén

nhénh héa trj hai dugc tily y ngét mach bang it nhit mot -O-.

4. Ché phdm polyme hoéa duoc theo diém 3, trong d6:
L! dugc chon tir C;-Cyg alkyl mach théng hodc phan nhanh da hoéa tri dugc ngét
mach bﬁng it nhit mot nhém -S-, va

n bing 2 hoic 3.

5. Ché phim polyme hoa dugc theo diém 1, trong dé:

n bang 2, va

L' c6 cong thire (B) dudi day

-(R*-8)R*- (B)

trong do:

R? d6i v6i mdi p doc lap dugce chon tir C;-Cyg alkyl tily ¥ duogc thé mach thing
hodc phan nhénh, va C;-C;;, xycloalkyl tiy y dugc thé,

R’ duge chon tir C-Cg alkyl tily ¥ dwoc thé mach thing hodc phan nhénh, va
C;-Cy; xycloalkyl tuy y duoc thé, va

p nam trong khoéng tir 0 dén 10.

6. Ché pham polyme héa duoc theo diém 3, trong do:

L 1a ¢6 cong thirc (C) dudi day

-R-0)-R’- (C)

trong do:

R* d6i v6i mdi p doc 1ap dugce chon tir C;-Cyo alkyl tiy ¥ duoc thé mach thing
hoic phan nhénh, va C3-C;, xycloalkyl tiy ¥ dugc thé,

R’ dugc chon tir C,-Cyo alkyl tity ¥ dugc thé mach thfing hodc phan nhanh, va
C;-Cy; xycloalkyl tuy y duoc thé, va

q ndm trong khoang tir 0 dén 10.

7. Ché phim polyme hoa dugc theo diém 1, trong do:
n bing 2,
L! duoc chon tir:
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(i) nhom lién két hoa tri hai c6 cong thirc (D) dudi day
-CR)(R)- (D)

trong do:

mdi R® va R’ thé doc 14p duoc chon tir hydro, C;-Cygalkyl tity y dugc thé mach
théng hodc phin nhanh, C3-C;, xycloalkyl tiy y duoc thé, va aryl tily y duge thé, hoac
R® va R’ cling tao ra xycloalkyl tity ¥ dwoc thé C4-C,
va

(ii) nhém lién két hoa tri hai c6 cong thirc (A), va

L2 ¢6 cong thire (B) dudi day

-(R>-8),-R*- (B)

trong do:

R? d6i v6i mdi p doc 1ap duoc chon tir C-Cy alkyl tuy y dugc thé mach théng

hoic phén nhanh, va C;-Cy, xycloalkyl tily y duoc thé,

R duogc chon tir C;-C alkyl tuy y dugce thé mach théng hodc phan nhénh, va
C5-Cy, xycloalkyl tiy v duge thé, va

p ndm trong khoang tir 0 dén 10.

8. Ché phim polyme hoa duoc theo diém 1, trong d6 ché phdm nay con bao gdm it

nhit m6t monome chirc thio(met)acrylat c6 cong thie (IT) dudi day

L3/SH
\

C——=CH,

R8 t (1)
trong do:
L* 12 nhém hydrocarbyl tily ¥ duoc thé da héa tri dugc tiy ¥ ngdt mach bang it
nhit mét trong s6 -C(0)-, -S-, -O- va hdn hop cua ching,
R® doc lap duoc chon dbi voi mbi t tir hydro va metyl, va

t nim trong khoang tir 2 dén 6.

9. Ché phim polyme héa duoc theo diém 8, trong do:

L* dwgc chon tir C;-Cys alkyl ty ¥ dugc thé mach thing hodc phan nhanh da
hoa tri, C3-Cy, xycloalkyl tiy y dugc thé da hoa tri, aryl tiy y dugc thé da héa tri, va
hén hop clia ching duoc tiy ¥ ngit mach bang it nhat mdt trong s6 -C(0)-, -S-, -O- v
hdn hop ctia ching.
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10. Ché phdm polyme héa dugc theo diém 1, trong d6 ché phdm nay con bao gOm it
nhit mdt monome chirc (met)acrylat thir hai c6 cong thirc (IIT) duédi day

] I
L4—~—S——CH,CH—C——0——15—0—C——C=——CH,

R0 Y
trong do:
L* 1a nhém hydrocarbyl tily ¥ dugc thé da hoa tri dugc tiy y ngit mach bang it
nh4t mot trong s6 -C(0)-, -S- , -O- va hdn hop clia chung,
L’ doc lap ddi véi mdi u 1a nhom hydrocarbyl tity ¥ duge thé héa tri hai,
mdi R’ va R'® doc 14ap dugc chon déi voi mdi u tir hydro va metyl, va

unim trong khoang tir 2 dén 6.

11. Ché phim polyme héa dugc theo diém 10, trong do:

L* dugc chon tir C;-Cyps alkyl tily ¥ dugc thé mach thing hodc phan nhanh da
héa tri, C5-Cy;, xycloalkyl tuy y dugc thé da hoéa tri, aryl ty y dugc thé da hoa 1§ri, va
hdn hop ctia chiing duge tay ¥ ngit mach bang it nh4t mot trong sb -C(0)-, -S-, -O- va
hén hop ciia ching, va

L’ doc lap dbi véi mbi u dugc chon tir C;-Cys alky tily ¥ dwoc thé mach thing
hodc phan nhanh hoa tri hai, C;-Cy, xycloalkyl tuy y duoc thé hoa tri hai, aryl tuy y

‘duge thé hoa tri hai va hdn hop clia ching.

12. Ché phim polyme héa dugc theo diém 1, trong d6 chat trc ché phan tng tring hop
nay bao gbdm it nhat mot trong sb, 1-isopropyl-4-metyl-1,4-xyclohexadien; 1- |
isopropyl-4-metyl-1,3-xyclohexadien; 1-metyl-4-(propan-2-yliden)xyclohex-1-en; 2,6-

dimetyl-2,4,6-octatrien, va dime alpha-metyl styren.

13. Ché pham polyme héa dugc theo diém 1, trong d6 ché pham nay con bao gdm chét

khoi mao géc tur do ma duogc hoat hoa nhiét.

14. Ché phdm polyme héa dugc theo diém 13, trong d6 chat khoi mao gbc tu do nay
dwoc chon tir hop chit peroxy hitu co, hop chit azobis(organonitril), hop chét

N-acyloxyamin, hgp chét O-imino-isoure, va hdn hgp ctia ching.

15. Ché phim polyme hoa dugc theo diém 14, trong d6 chit khoi mao gbc tu do nay
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dugc chon tir it nhét mot hop chét peroxy hitu co.

16. Ché pham polyme héa dugc theo diém 15, trong d6 chét khoi mao gbc tu do nay
bao gbm it nhit mot trong sb 2,5-dimetyl-2,5-di(2-etylhexanoylperoxy)hexan, va 1,1-
bis(tert-butylperoxy)-3,3,5-trimetylxyclohexan.

17. Ché phim polyme héa dugc theo diém 14, trong d6 chét khoi mao gbc tu do nay
dugc chon tu it nhit mét trong sb 1-axetoxy-2,2,6,6-tetrametylpiperidin, va 1,3-

dixyclohexyl-O-(N-xyclohexylidenamino)-isoure.

18. Ché phim polyme hoa dugc bao gbm:

(a) it nhit mot monome chitc (met)acrylat thi nhét c6 cong thire (1) dudi day

o)
L'——S—1L2—0 !:' C=——CH,
R’ )
trong do:
nbéngz,

L' ¢6 cong thirc (B) duéi day
-(R%-S),-R*- (B)

trong do:

R? déi véi mdi p doc 1ap duge chon tir C;-Cyo alkyl tiry ¥ dugc thé mach thing
hoic phan nhanh, va C3-C, xycloalkyl tly ¥ duoc thé,

R’ duge chon tir C;-Cyo alkyl tily ¥ duge thé mach thing hogc phan nhénh, va
C5-C, xycloalkyl tuy y dugc thé, va

p nam trong khoang tir 0 dén 10,

L2 doc 1ap d6i v6i mdi n 1a nhoém hydrocarbyl tuy y duge thé hoéa tri hai duge
tily y ngét mach béng it nhat mot trong $6 -O- va -S-, va

R' doc 1ap dugc chon cho mdi n tir hydro va metyl;

(b) chét irc ché phan (ng trang hop bao gdm it nhit mdt trong sb 1-isopropyl-4-metyl-
1,4-xyclohexadien, 1-isopropyl-4-metyl-1,3 -xycloheadien, 1-metyl-4-(propan-2-
yliden)xyclohex-1-en, _2,6-dimetyl-2,4,6-octatrien, va dime alpha-metyl styren; va

(c) tuy y, it nhéit mot monome chua bdo hoa kiéu monoetylen.
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19. Ché phim polyme hoa dugc theo diém 18, trong do:

L2 1a ¢6 cong thirc (C) dudi day

-R*0)¢R*- (C)

trong do:

R* dbi v6i mi p doc 1ap dwoc chon tir Cy-Cyq alkyl tiy y duge thé mach théng
hodc phin nhanh, va C3-Cy; xycloalkyl ty y dugc thé,

R’ dugc chon tir C;-Cp alkyl tuy y duoc thé mach théng hodc phén nhénh, va
C;-Cy, xycloalkyl tiry ¥ dugc thé, va

q nam trong khoang tir 0 dén 10.

20. Ché phim polyme héa dugc theo diém 19, ché phim nay con bao gbm chét khoi

mao géc tw do ma dugc hoat hda nhiét.

21. Ché phdm polyme héa dugc theo diém 20, trong d6 chat khoi mao gbc tur do ndy
bao gbm it nhit mot trong sé 2,5-dimetyl-2,5-di(2-etylhexanoylperoxy)hexan, va 1,1-
bis(tert-butylperoxy)-3,3,5-trimetylxyclohexan.

22. Ché phdm polyme hoéa dugc theo diém 20, trong d6 chit khoi mao gbc tw do ndy
duoc chon tur it nhit mot trong sb 1-axetoxy-2,2,6,6-tetrametylpiperidin, va 1,3-

dixyclohexyl-O-(N-xyclohexylidenamino)-isoure.

23. Ché phadm polyme héa dugc bao gdm:

(a) it nhat mot monome chirc thio(met)acrylat c¢6 cong thirc (II) dudi day

L3/SH
\

C——=CH,

RS t (I0)

trong do:

L* 1a nhém hydrocarbyl tiy y ‘duqc thé da hoéa trj dugc tuy y ngit mach bang it
nhét mot trong s6 -C(O)-, -S-, -O- va hdn hop cla ching,

R® doc 1ap duoc chon dbi véi mbi t tir hydro va metyl, va

t nim trong khoang tir 2 dén 6;

(b) it nhat mot monome chire (met)acrylat ¢6 cong thire (11T dudi day
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[4——8——CH,CH—C——0——L5—0——C——C=——CH,

R Y

trong do:

L* 1a nhém hydrocarbyl tiry y duoc thé da hoa tri dugc tiy y ngit mach bang it
nhét mot trong s -C(0)-, -S-, -O- va hdn hop ctia chiing,

L’ doc 1ap déi v6i mbi u 1a nhém hydrocarbyl tiry ¥ duge thé héa tri hai,

mdi R® va R!® dc 14p dwoc chon dbi véi mdi u tir hydro va metyl, va

u nim trong khoang tir 2 dén 6;
(c) chét wc ché phan tng trung hop; va

(d) thy ¥, it nhit m6t monome chuwa bdo hoa kiéu monoetylen.

24. Ché phim polyme hoa dugc bao gdm:

(a) it nhdt mot monome chirc (met)acrylat c6 cong thirc (IV) dudi déy
ﬁ

z—o—eR”—o ) LS < s—L'—0—©cC cI;_c;H2

w

R Vo av)

trong do6:

LS dwgc chon tir nhém hydrocarbyl tity ¥ duoc thé da hoa tri, L7 doc lap ddi voi
mdi v 13 nhém hydrocarbyl tuy y dugc thé hoéa tri hai dugc ty y ngit mach bang it
nhit mot trong $6 -O- va -S-,

R ddc lap dugce chon dbi v&i mdi v tir hydro va metyl,

v ndm trong khoang tir 2 dén 6,

R'? doc lap d6i voi mbi w 1a hydrocarbyl tiy ¥ dugc thé hoéa tri hai,

w nim trong khoang tlr 0 dén 10,

Z duoc chon tir hydro hodc nhém c6 cong thirc (V) dudi day

)
||
C

C——=CH,

R13 (V)
trong do R" 14 hydro hodc metyl;
(b) chét tic ché phan (g trung hop; va
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(c) ty v, it nhdt mot monome chua bdo hoa kiéu monoetylen.

25. Ché phdm polyme héa duge theo diém 24, trong do:

LS duoc chon tir C;-Cys alkyl tuy y duoc thé mach théng hodc phan nhanh da
hoa tri, C5-Cy, xycloalkyl tuy y dugc thé da hoa tri, aryl tuy y duogc thé da hoa tri, va
hén hop cuia chiing,

L’ doc lap dbi véi mdi n duge chon tir C-Cps alkyl mach théng hodc phén
nhanh tiy y dugc thé hoa tri hai, C3-Cy, xycloalkyl tity y dugc thé héa tri hai, aryl tiry
y duoc thé héa tri hai, va hdn hgp ctia ching dugc tuy y ng4t mach bang it nhat mot
trong s6 -O- va -S-, va

R'2 cho m&i w doc 1ap duge chon tir C;-Cyo alkyl tly ¥ duge thé mach théng

hodc phin nhéanh, va Cs-Cy; xycloalkyl tuy y dugc thé.

26. Ché pham polyme hoa dugce theo diém 24, trong d6 ché pham nay con bao gbm:

it nhat mot con monome chirc (met)acrylat c6 cong thie (I) dudi day

(I)I
C

L'—4—s—12—0 C=——CH,

R ()

trong d6:

L' 1a nhém hydrocarbyl tiry y dugc thé da hoa tri dugc tiy ¥ ngit mach bang it
nh4t mot trong s6 -C(O)-, -S-, -O- va hdn hgp cua chung,

L? doc lap dbi v6i mdi n 13 nhém hydrocarbyl tiry y dugc thé hoa tri hai dugc
tily ¥ ngit mach bang it nhit mot trong s6 -O- va -S-,

R! d6c 14ap dugc chon cho mdi n tir hydro va metyl, va

n nim trong khoang tir 2 dén 6,

v6i didu kién L' khong thé bing nhém cé cong thire (M) duéi day

z—o—eR“—o%—

Voo™

trong do mdi R'2, w va Z 1a duoc x4c dinh trong diém 24.

27. Ché pham polyme hoéa dugc bao gdm:

(a) it nhat mdt monome chirc thio(met)acrylat c6 cong thirc (Ilg) dudi day
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S\RC‘%S\RZ;/S\LB/S\<R2/8>\R3/S
P P
° ° (1Ig)
trong do:

L* 12 nhom lién két héa tr hai dugc chon tir,
(i) nhom lién két héa trj hai ¢6 cong thirc (D) dudi day
-CR)(R)- (D)
trong d6 mdi R® va R7 thé doc 1ap dugce chon tir hydro, C;-Cyg alkyl tuy y duoc
thé mach thing hodc phin nhanh, C3-C;, xycloalkyl tily ¥ duoc thé, va aryl tuy y dugc
thé, hoic RévaR’ cung tao ra xycloalkyl tuy y dugc thé C4-Cy,, va
(ii) nhom lién két hoa tri hai c6 cong thirc (A) duéi day

trong d6 Y 14 O hodc S, va

R? dbi véi mdi p doc 1ap duge chon tir C;-Cyg alkyl tity ¥ dugc thé mach thing
hodc phan nhanh hoéa tri hai, vd/hodc C;-Cy; xycloalkyl tiry y dwoc thé hoa tri hai,

mdi R* doc 1ap duge chon tir C-Cyg alkyl tity ¥ dugc thé mach théng hodc phan
nhanh hoa tri hai, vd/hodc C3-Cy, xycloalkyl ty ¥ dugc thé héa tri hai, mdi p 1a tir 0
dén 10,

mdi R® doc lap dugc chon tir hydro va metyl;
(b) chét e ché phan ing tring hop; va

(c) tiy ¥, it nhat mot monome chwa bao hoa kiéu monoetylen.

28. Ché pham polyme héa dugc bao gdm:
(a) it nhit m6t monome chirc (met)acrylat c6 cong thirc (I) dudi day

o)
|

L'4+—8—12—0—C—C=—cH,

R’ ()
trong do:
n bing 2,

mdi R' doc 1ap dugc chon tir hydro va metyl,
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L! dugc chon tu,
(i) nhom lién két hoa tri hai ¢6 cong thie (D) dudi day
-CR)(R)- (D)

trong d6 mdi R® va R7 thé doc 1ap dugce chon tir hydro, C-Cg alkyl tuy y dugce
thé mach thing hodc phan nhanh, C3-C;, xycloalkyl tily ¥ duoc thé, va aryl tily y duoc
thé, hoac R® va R’ ciing tao ra xycloalkyl tiy ¥ dwoc thé C4-Cy,, va

(ii) nhém lién két hoa trj hai c6 cong thirc (A) dudi day

Y

—C— @A)
trong d6 Y 1a O hodc S, va
(iii) L? ¢6 cong thirc (B) dud6i day
-(R>-S),-R*- (B)
trong d6:
R? d6i voi mdi p doc 1ap dugc chon tir C;-Cyq alkyl tity ¥ duge thé mach thing
hodc phan nhénh, va C;-Cy, xycloalkyl tuy y duoc thé,
R® duoc chon tir C;-Cy alkyl tity ¥ duoc thé mach thing hodc phan nhanh, va
C;-Cy, xycloalkyl tuy y dugce thé, va '
p nim trong khoang tir 0 dén 10;
(b) chét trc ché phan tng tring hop; va

(c) thy ¥, it nhit mdt monome chwa bao hoa kiéu monoetylen.
29. Hon hop polyme ctia ché phdm polyme hoéa dugc theo diém 1.

30. Hon hop polyme cia ché phdm polyme hoa dugc theo diém 4, trong d6 hdn hop
polyme nay c6 hé sb khiic xa nho nhét 1a 1,57, s6 ABBE nhé nhét 13 30, va do cung
diém Fischer nho nhét 13 50.
31. V4t dung d6i mau theo 4nh séng bao gom:

(a) hdn hop polyme ciia ché phim polyme hoa duoc theo diém 1; va

(b) lwong d6i mau theo anh sang ciia vat liéu d6i mau theo anh sang hitu co.
32. Vit dung quang hoc bao gém hdn hop polyme ctia ché phdm polyme héa dugc
theo diém 28. |

33. Vit dung quang hoc bao gdbm hdn hop polyme clia ché phim polyme héa dugc
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theo diém 1.

34. Vit dung quang hoc theo diém 32, trong d6 vat dung nay con bao gdm kinh phén

cuc.

35. Vat dung quang hoc theo diém 33, trong d6 vat dung nay con bao gém kinh phan

cuc.
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