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(54) QUY TRINH SAN XUAT HGP CHAT EPISULFUA DUNG CHO VAT LIEU
QUANG HOC

(57) Sang ch€ dé cap dén quy trinh san xudt hogp chat episulfua diing cho vat licu
quang hoc bao gébm buGc clo héa glyxerin dé thu dugc diclopropanol; budc
epoxy héa diclopropanol dé thu dugc epiclohydrin; budc cho epiclohydrin phan
ing v6i tdc nhan sulfat héa dé thu dugc hop chat bis(clohydrin) (di)sulfua nhd
hop chat thiol; budc epoxy hda hgp chét bis(clohydrin) (di)sulfua & cdc diéu kién
bazo d€ thu dugc hop chat epoxy; va budc cho hgp chit epoxy phan ting véi téc
nhan sulfat héa d€ thu dugc hgp chit episulfua c6 cong thic chung (1) dusi day:

S S

Aﬂﬁsf)n_ﬂ (1)

trong do, trong cong thitc nay, n 1a 0 hoic 1.
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Linh vuc ky thuét dwoc dé cap

Sang ché dé cap dén quy trinh san xudt hop chét episulfua dung cho vat lidu
quang hoc, ché phim chira episulfua, va ché phim c6 thé polyme héa ding cho vt
lidu quang hoc chtra ché phim nay.

Tinh trang k§ thuét ciia sang ché

So v6i cac thiu kinh v6 co, cac thiu kinh 1am béng chét déo ¢6 trong lugng
nhe, khong dé v&, va co thé dugc nhuém mau, va nhu vy, gan ddy, di nhanh
chéng trd nén phd bién trong cac bd phan quang hoc nhu 14 théu kinh deo mét va
cac thdu kinh may anh.

Péi véi cac nhua ding lam céc thiu kinh 1am bang chét déo, da ¢6 nhu cau
vé viée céi thién thém dic tinh, va d& c6 nhu cu veé tang hé sd khuc xa, tdng sd
Abbe, gidm trong luong riéng, cai thién tinh chiu nhiét, va twong tu. Nhu vay,
nhiéu loai vat liéu nhya khac nhau dung 13m cac thiu kinh da duogc phat trién va
dua vao str dung.

Trong s6 cac vat lidu nay, cac vat liéu quang hoc dugc tao nén tir cac nhua
géc sulfua c6 hé sb khic xa cao va s6 Abbe cao va dang dugc nghién ctru 14 cac vat
liéu c6 hé s6 khiic xa siéu cao ¢ hé sb khiic xa cao hon 1,6. Céc nhya gbc sulfua
thu dugc bang cach polyme hoéa ché phdm cé thé polyme hoa gdbm hop chét
episulfua (cac tai liéu sang ché tir 1 dén 4). Trong nhitng ndm gin ddy, nhiéu
nghién ctru khac nhau cling da dugc thuc hién dé cai thién chét luong cta céac hgp
chét episulfua va cac nhua ding 1am céc vat lidu quang hoc thu dugc tir cac hop
chét episulfua (c4c ti liéu sang ché 5 va 6).

Ciing nhu dbi vé6i epiclohydrin 1a nguyén liéu thé cia cac hop chit
episulfua, 1 trinh san xuét trong d6 epiclohydrin dugc téng hop bang cach clo héa
va epoxy hoa glyxerin khoi ngudn tir c4c san phdm tu nhién da dugc phat trién thay
cho 1§ trinh san xuét trong d6 epiclohydrin duoc tong hop tir nguyén liéu thd héa
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thach (propylen, rugu alyl, hodc twong tu) trong linh vuc k¥ thuét va tng dung 1o
trinh san xuét ndy cho céc nhwa epoxy va tuong tu dang dugc nghién ciru (tai liéu
séng ché 7). Tuy nhién, khéng c6 nghién ctru nao duge thuc hién lién quan dén
viée stir dung vét li€u quang hoc.

V& céc vat lidu thiu kinh lam bang chét déo thu dugc st dung céc nguyén
liéu c6 ngudn gbe tir thuc vat, thau kinh deo mét bao gdm nhua polycarbonat c6
don vi cAu thanh c6 ngudn gbc tir isosorbit 1a thanh phan chinh va thu dugc bing
cach dtic phun dugc dé xut (tai liéu sang ché 8). Piéu nay cho phép tao ra céc théu
kinh quang hoc c6 tinh chiu nhiét cao, do bén cao, va bién dang thép dugc san xuét
tir cac nguyén liéu c6 ngudn gde tir thye vat, nhung van c6 1y do dé cai thién céc
dic tinh quang hoc nhu 14 hé s khic xa.

Hon nita, trong tai li€u sang ché 9, nhua duoc tao nén tir cac nguyén li€u c6
ngudn gde tir thyc vat dd duoc dé xuét, nhung nhya ndy khong nhdm dé st dung
1am vt liéu c6 hé sb khic xa siéu cao c6 hé sb khiic xa cao hon 1,6, va bat ky dac
tinh quang hoc nao va tuong tu cia nhua thu dugce khong dugc thé hién.

Tai liéu k¥ thuat da biét
Tai lidu sang ché

Tai liéu sang ché 1: Cong bd don yéu cau cip bing doc quyén sing ché
chua xét nghiém Nhat Ban s6 2002-194083

Tai liéu sang ché 2: Cong bb don yéu cdu cip bing doc quyén sang ché
chwra xét nghiém Nhat Ban s 2000-256435

Tai liéu sang ché 3: Céng bd don yéu cau cp bing doc quyén séang ché
chura xét nghiém Nhat Ban s 2001-163874

Tai liéu séng ché 4: Ban tém tét cong bd qudc té s6 W0O2013/115212

Tai lidu séng ché 5: Ban tém tit cong bb qudc t& s6 WO2013/157490

Tai liéu sang ché 6: Cong bd don yéu cdu cip bing doc quyén sang ché
chura xét nghiém Nhat Ban s6 2013-142073

Tai lidu sang ché 7: Cong bd ban dich tiéng Nhat Ban ctia don PCT sb
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2013-541531

Tai liéu sang ché 8: Cong bd don yéu céu cap bing doc quyén séang ché
chua xét nghiém Nhat Ban s6 2010-190919

Tai liéu sang ché 9: Cong b don yéu cau cip bing doc quyén séng ché
chua xét nghiém Nhat Ban s6 2011-225863.

Ban chét k§ thuét ciia sang ché

Vi c4c Iy do néu trén, muc dich cua sang ché 1a d& xuét quy trinh san xuét
hop chét episulfua ding cho vat liéu quang hoc ma ¢6 thé duge st dung dé thu vat
li€u quang hoc ¢6 sy can bé.ng tuyét voi vé do trong sudt, tinh chiu nhiét, va tuong
tu va ¢ hé sb khuc xa siéu cao cao hon 1,60, ché phém chtra episulfua thu dugc st
dung phuong phap san xut ndy, va ché phim dung cho vt lidu quang hoc gdm
ché phdm nay.

Nho céc nghién ctru k§ ludng, cac tac gia sang ché da phat hién ra rang, khi
hop chét episulfua hodc ché phim chira episulfua thu dugc st dung phuong phép
san xuét duge x4c dinh trude duge su dung, co thé tao ra cac vt lidu quang hoc
nhu 14 c4c thau kinh 1am béng chit déo hé s khiic xa siéu cao ¢ hé sb khuc xa cao
hon 1,60 ma c¢6 su can béng tuyét voi ve do trong sudt, hé s khuac xa, tinh chiu
nhiét, va tuong tu va da hoan thanh sang ché.

Do d6, sang ché d& xuit nhu sau.

[1] Quy trinh san xuét hop chét episulfua ding cho vét liéu quang hoc, bao gdm:
bude clo héa glyxerin dé thu dugc diclopropanol;

budc epoxy héa diclopropanol d& thu dugc epiclohydrin;

budc cho epiclohydrin phan tmg véi tac nhan sulfat hoa dé thu dwoc hop
cht bis(clohydrin) (di)sulfua nhd hop chét thiol;

budc epoxy hoa hop chét bis(clohydrin) (di)sulfua & cac didu kién bazo dé
thu duoc hop chét epoxy; va

bude cho hop chét epoxy phan tmg vdi tic nhén sulfat hoa dé thu dugc hop
chét episulfua c6 cong thirc chung (1) dudi day:
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S S
A__\ /_L_\ (1)
S=S)n
trong do, trong cong thirc nay, n 1a 0 hodc 1.
[2] Quy trinh san xuat hop chét episulfua ding cho vt liéu quang hoc theo muc [1],
 trong d6 glyxerin thu dugc tir cc nguyén lidu c6 ngudn gde tir thuc vt
[3] Quy trinh san xuét ché phim chira episulfua gdm:
buéc clo héa glyxerin trong ché phdm a chira glyxerin thu dugc tir cac
nguyén lidu c¢6 ngudn gdc tir thue vét dé thu dugc ché phim b chira diclopropanol;
budc epoxy héa diclopropanol trong ché phim b dé thu duge ché phim c
chtra epiclohydrin; |
budce cho epiclohydrin phén g véi tac nhan sulfat hoa trong ché phim c
& thu dugc ché pham d gdm hop chit bis(clohydrin) (di)sulfua nhd hop chét thiol;
budc epoxy hoa hop chét bis(clohydrin) (di)sulfua & céc diéu kién bazo
trong ché pham d dé thu dugc ché phdm e gdm hop chit epoxy; va
budc cho hop chit epoxy phan tmg véi tac nhan sulfat hoa trong ché phdm
e dé thu dugc ché phdm f gdm episulfua c6 cong thirc chung (1) duéi day:
S S
S—(S)n
trong do, trong cdng thirc ndy, n 1a 0 hodc 1.
[4] Ché phim chtra episulfua c6 cong thirc chung (1) duéi day thu duoc bang cach
sir dung quy trinh san xuét theo muc [3]:
) S
L\_\ /_ZA (1)
S—(S )n
trong do, trong cong thirc nay, n 1a 0 hoéc 1.

[5] Ché phim c6 thé polyme héa ding cho vt liéu quang hoc gdm:
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ché phim chira episulfua theo muc [4].
[6] Ché phdm c6 thé polyme héa ding cho vt liéu quang hoc theo muc [5], con
chira:

polyisoxyanat (a).
[7] Ché pham c6 thé polyme héa ding cho vét liéu quang hoc theo muc [6],

trong d6 polyisoxyanat (a) 14 it nht mot loai dwoc lya chon tir hexametylen
diisoxyanat, isophoron diisoxyanat, bis(isoxyanatometyl)xyclohexan,
dixyclohexylmetan diisoxyanat, 2,5-bis(isoxyanatometyl)bixyclo-[2.2.1]-heptan,
2,6-bis(isoxyanatometyl)bixyclo-[2.2.1]-heptan, m-xylylen diisoxyanat, va
2,5-bis(isoxyanatometyl)-1,4-dithian.
[8] Ché pham c6 thé polyme héa ding cho vét liéu quang hoc theo muyc bét ky
trong s6 cac muc tir [5] dén [7], con chira:

polythiol (b).
[9] Ché phidm c6 thé polyme héa ding cho vét liéu quang hoc theo muc [8],

trong d6 polythiol (b) 14 it nhit mét loai dugc lya chon tir
4-mercaptometyl-1,8-dimercapto-3,6-dithiaoctan, 4,8 hodc 4,7 hodc
5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, pentaerythritol tetrakis
mercaptoaxetat, pentaerythritol tetrakis mercaptopropionat,
2,5-bis(mercaptometyl)-1,4-dithian, bis(mercaptoetyl) sulfua,
1,1,3,3-tetrakis(mercaptometylthio)propan, 4,6-bis(mercaptometylthio)-1,3-dithian,
2-(2,2-bis(mercaptometylthio) etyl)-1,3-dithietan, 1,1,2,2-
tetrakis(mercaptometylthio) etan, 3-mercaptometyl-1,5-dimercapto-2,4-
dithiapentan, tris(mercaptometylthio) metan, va etylen glycol bis(3-
mercaptopropionat).
[10] Ché phim c6 thé polyme hoéa ding cho vt liéu quang hoc theo muc [8] hodc
[91,

trong d6 polythiol (b) 13 polythiol thu duoc tir cc nguyén liéu c6 ngudn
géc tr thuc vat va dugc lya chon tir 4-mercaptometyl-1,8-dimercapto-3,6-

_6-



20098

dithiaoctan va 4,8 hodc 4,7 hodc 5,7-dimercaptometyl-1,11-dimercapto-3,6,9-
trithiaundecan.
[11] San phdm duc duogc tao nén tir nhua thu duge bang cach polyme héa-héa rin
ché phdm c6 thé polyme héa dung cho vat lidu quang hoc theo muc bét ky trong sb
cac muc tir [5] dén [10].
[12] San phim ddc theo muc [11],

trong d6 ty 18 sinh khéi ctia nhwa 14 25% hodc cao hon.
[13] San phdm dtic theo muc [11] hodc [12],

trong d6 nhiét d6 chuyén hoa thuy tinh (Tg) 1a 60°C hoc cao hon.

[14] V4t lidu quang hoc duoc tao nén tir san phdm dic theo muc bét ky trong sb
céc muyc tir [11] dén [13].

[15] Thiu kinh deo mét dugc 1am bang chét déo duogc tao nén tir san phim duc
theo muc bét ky trong sd cac muc tir [11] dén [13].

[16] Théu kinh phén cuc duoc 1am bang chét déo,

trong d6 mdt 16p duoc tao nén tir san phim dic theo muc bt ky trong sb
cac muc tir [11] dén [13] duoc can méng trén it nhit mot bé mit cia mang phan
cuc.

Trong séng ché, “cac hop chit (di)sulfua” 1a d& cép dén cac hop chit sulfua
hodc cac hop chit disulfua.

Khi hop chét episulfua hodic ché phim chira episulfua thu duoc bing cach
sir dung phwong phép san xuét cia sang ché dugc sir dung, ¢6 thé thu cac vat lidu
quang hoc nhu 14 céc thiu kinh 13m béng chét déo c6 hé sb khiic xa sidu cao c6 hé
sd khiic xa cao hon 1,60 ma c6 su can bang tuyét voi vé do trong sudt, hé s6 khuc
xa, tinh chiu nhiét, va tuong tu.

Hon nita, khi hop chét episulfua hodc ché phdm chira episulfua thu dugc tir
céc nguyén lidu c6 ngudn gbe tir thuc vat duoc sir dung, cb thé tao ra cac vat liéu
quang hoc nhu 1 c4c théu kinh 1am bang cht déo ma c6 ty 18 sinh khéi 1a 25%
hodc cao hon va, hon nita, cling tuyét voi vé cac dac tinh dugc mo ta & trén.
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MBO ta chi tiét sang ché

Quy trinh san xuét hop chét episulfua dung cho v4t liéu quang hoc ctia sang
ché bao gdm:

bude clo héa glyxerin dé thu duogc diclopropanol;

budc epoxy hoa diclopropanol dé thu duge epiclohydrin;

bude cho epiclohydrin phan tmg véi tac nhan sulfat héa dé thu dugc hop
chét bis(clohydrin) (di)sulfua nhd hop chét thiol;

bude epoxy hoa hop chét bis(clohydrin) (di)sulfua & cac diéu kién bazo dé
thu duoc hop chét epoxy; va

budc cho hop cht epoxy phéan Gmg véi tic nhan sulfat héa dé thu duoc hop
chét episulfua c6 cong thirc chung (1) dudi day. |

3 S
S=S)n

Trong cong thirc nay, n 1a 0 hodc 1.

Hop chét episulfua c6 cong thirc chung (1) cu thé 13 bis(2,3-epithiopropyl)
sulfua hodc bis(2,3-epithiopropyl) disulfua.

Trong phuong 4n nay, quy trinh san xuit hop chét episulfua s& duge mé ta.
Quy trinh san xuét bis(2,3-epithiopropyl) sulfua

Trong phuong 4n ndy, quy trinh san xuét bis(2,3-epithiopropyl) sulfua 1a
hop chét episulfua ding cho vt liéu quang hoc bao gém céc bude dudi day nhu
dugc minh hoa trong cong thirc phan tng (2) dudi day.

(i) Budc trong d6 glyxerin dugc clo héa, nhd do thu duge diclopropanol
(duoc thé hién 13 a) trong cong thirc phan tmg (2) dudi day)

(ii) Budc trong do diclopropanol dugc epoxy hoda, nhd dé thu dugc
epiclohydrin (duogc thé hién 13 b) trong cong thirc phan tng (2) dudi day)

(iii) Budc trong do epiclohydrin dugc cho phan Umg voi tac nhén sulfat hoa,

nhd d6 thu duge hop chit thiol va sau d6 1 hop chét bis(clohydrin) sulfua (duoc
-8-
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thé hién 13 ¢) trong cong thirc phan tmg (2) dudi day)

(iv) Bu6c trong d6 hop chit bis(clohydrin) sulfua dugc epoxy héa & cac
diéu kién bazo, nhd d6 thu dugc hop chét epoxy (dwoc thé hién 1a d) trong cong
thire phan tng (2) dudi day)

(v) Budc trong d6 hop chit epoxy duge cho phan tmg véi tic nhan sulfat
héa, nhér d6 thu bis(2,3-epithiopropyl) disulfua (duoc thé hién 14 e) trong cong thic
phan tng (2) dudi day)

H a) Gl OH
HO OH —= HO_A_Cl + Ch_Ah_cl

b)

— 8\/CI e C'\)\/S\/K/C‘ (2)
d)
—_— B\/S\/El _@* E\,S\/i

Céc budc nay s& dugc mé ta chi tiét dudi day.

Budc (i)

Trong trudng hop trong do glyxerin duoc clo hoa, tdc nhan clo hoa la clo,
hydro clorua, hodc hop chét twong tu ¢ thé duge st dung, va glyxerin c6 thé duoc
clo héa véi sy ¢6 mit hodic khong c6 mit chét xtc tac. Uu tién 13, phan tmg dugc
thuc hién véi su c6 mit cia chét xtic tac dugc uu tién. Trong trudng hop nay, chét
xtic tac duoc trén co sé axit carboxylic hodic din xut cta axit carboxylic, ching
han, anhydrit cta axit carboxylic, clorua ctia axit carboxylic, mudi carboxylat, hodc
este clia axit carboxylic ¢6 thé duogc sir dung mot cach ¢6 loi.

Céc vi du vé chét xic tac bao gém it nhat mot axit carboxylic dugc lua
chon tir cac axit béo nhu 1a axit axetic, axit formic, axit propionic, va axit butyric
va cac dan xuét cta axit carboxylic thom nhu 13 axit benzoic. Axit carboxylic ¢6
thé 13 axit poly(carboxylic) nhwr 13 axit di-, tri-, hodc tetracarboxylic, va trong s6
nay, axit dicarboxylic la dugc uu tién.

Trong phén ung clo hoa, dung moéi 1a dung moi thom nhu 1a toluen, xylen,
9-
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clobenzen, diclobenzen, hodc nitrobenzen, dung méi béo nhu la diclometan,
cloroform, hodc dicloetan, rugu nhu 1& metanol, etanol, isopropanol, butanol,
metoxyetanol, etylen glycol, hodc glyxerin, hodc nude la duge vu tién st dung.
Céc dung mdi ndy c6 thé dugc sir dung don 1€, hodc hai hodc nhiéu dung mdi co
thé dugc str dung & dang hdn hop.

Nhiét d6 phan Gmg wu tién 14 ndm trong khoang tir 20°C dén 160°C, wu tién
hon 13 nim trong khoang tir 80°C dén 140°C, va wu tién hon nita 1& nim trong
khoang tir 90°C dén 120°C. Trong truong hop trong d6 hydro clorua dugc st dung,
phén Ung nay duoc thuc hién & ap suét riéng phén thuong 1a 0,002 bar hoac cao
hon, wru tién 1a 0,02 bar hodc cao hon, va déc biét wu tién la 0,05 bar hodc cao hon,
va 4p sudt ndy thuong 1a 50 bar hozc thip hon, wu tién 13 30 bar hoic thap hon, va
dic biét wu tién 14 20 bar hodc thip hon.

Budc (ii)

Khi epiclohydrin duoc tdng hop tir diclopropanol, duong lugng bazo wu
tién 13 niim trong khoang tir 0,5 dwong lwong dén 5 duong luong va vu tién hon 13
nim trong khoang tir 0,9 duong luong dén 2,0 dwong lugng so véi diclopropanol.
Céc vi du vé cac bazo ma c6 thé duge st dung bao gdm cac bazo hitu co hodc vo
co nhu 1a trietylamin, tributylamin, dimetylxyclohexylamin, dietylanilin, pyridin,
natri hydroxit, kali hydroxit, magie hydroxit, canxi hydroxit, natri carbonat, natri
hydro carbonat, kali carbonat, natri metylat, t-butoxy kali, dinatri monohydro
phosphat, va natri axetat.

Trong quy trinh san xuét epiclohydrin ctia sang ché, nhiét d6 phan Gmg wu
tién 13 nim trong khoang tir 0°C dén 140°C va wu tién hon 13 nim trong khoang tir
10°C dén 50°C. Céc vi du v& dung méi ma c6 thé dugc sir dung bao gdm céc dung
moi thom nhu 1a toluen, xylen, clobenzen, diclobenzen, va nitrobenzen, cac dung
moi béo nhu la diclometan, cloroform, va dicloetan, cidc rugu nhu la metanol,
etanol, isopropanol, butanol, metoxyetanol, etylen glycol, va glyxerin, va nudc.
Céc dung méi ndy cé thé duogc str dung don 1¢, hogc hai hogc nhidu dung méi ¢6

-10-
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thé dugc st dung & dang hdn hop.

Budc (iii)

Tac nhéan sulfat héa nhu 1a hydro sulfua, natri hydrosulfua, hoac natri sulfua
dwoc cho phan tng véi epiclohydrin, nhd d6 téng hop 1-clo-3-mercapto-2-
propanol (hop chét thiol) va sau d6 hop chit bis(clohydrin) sulfua. Trong trudng
hop trong d6 hop chét thiol nay dugc téng hop dau tién, cling ¢6 thé thu duge truc
tiép bisclohydrin trong hé théng ma khong cin tach hop chét thiol. Luong dugc str
dung ctia tac nhan sulfat héa c6 thé thiét 14p nim trong khoang tir 0,3 dwong luong
dén 4 dwong luong, wu tién 13 duoc thiét 14p nam trong khoang tir 0,4 duong lugng
dén 3 dwong luong, va uu tién hon 13 duoc thiét 1ap ndm trong khoang tir 0,5
dwong luong dén 2 duong lugng so véi epiclohydrin.

O thoi diém nay, khi bazo hitu co hoiic v6 co nhu 1 trietylamin,
tributylamin, dimetylxyclohexylamin, dietylanilin, pyridin, natri hydroxit, kali
hydroxit, magie hydroxit, canxi hydroxit, natri carbonat, natri hydro carbonat, kali
carbonat, natri metylat, t-butoxy kali, dinatri monohydro phosphat, hodc natri
axetat duge bd sung vao d6 lam chét xuc tac phan tmg, thi c6 nhiéu truong hop
trong d6 dem lai két qua dugc wu tién. Trong sb cac bazo ndy, cac bazo vo co 14
dugc uu tién hon, va, trong s6 cac bazo vo co, natri hydroxit, kali hydroxit, kali
carbonat, canxi hydroxit, va trong tu 1a dugc uu tién.

Luong bd sung ciia bazo duge wu tién nim trong khoang tir 0,1% trong
lugng dén 10% trong luong va wu tién hon 13 nim trong khoang tir 0,3% trong
lwong dén 5% trong luong so véi epiclohydrin. Nhiét d@6 phan mg uu tién 14 tir
-20°C dén 50°C va uu tién hon 14 tir 0°C dén 40°C.

Dung mdi phén tng c6 thé dugc sir dung hoic ¢6 thé khéng duoc st dung,
va, trong truong hop trong d6 dung moéi phan tng duogc st dung, dung moi thom
nhu la toluen, xylen, clobenzen, diclobenzen, hoac nitrobenzen, dung moi béo nhu
1a diclometan, cloroform, hodc dicloetan, ruou nhu 14 metanol, etanol, isopropanol,

butanol, metoxyetanol, etylen glycol, hodc glyxerin, nude, hodc twong tu dugc wu
11-
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tién st dung. Céc dung médi ndy c6 thé dugc st dung don 16, hodc hai hogic nhiéu
dung méi ¢6 thé duoc str dung & dang hdn hop.

Trong trudng hop ma trong d6 st dung hé dung méi hon hop dang tach hai
pha nhu, chéng han, nudc va dung méi thom hoéc nude va dung méi béo, khi chét
hoat déng bé mit nhu 13 rugu, mudi alkyl amoni bac bdn, mudi kim loai alkyl hoac
aryl ctia axit carboxylic, mudi kim loai alkyl hozc aryl cta axit sulfonic, alkyl c6
tinh axit hodc este clia axit aryl phosphoric, hozic mudi kim loai cia chiing dugc bd
sung vao 1am chét xdic tac chuyén pha, thi cé nhiéu trudng hop trong dé dem lai két
qua dugc uu tién. Lugng chat hoat dong bé mit duoc bd sung uu tién 14 ndm trong
khoang tir 0,001% trong luong dén 20% trong lwong va uu tién hon 13 ndm trong
khoang tir 0,1% trong lwong dén 10% trong lwong so véi tong trong lwong cia khdi
phén Ung.

Budc (iv)

Bazo hitu co hoic vd6 co nhu la trietylamin, tributylamin,
dimetylxyclohexylamin, dietylanilin, pyridin, natri hydroxit, kali hydroxit, magie
hydroxit, canxi hydroxit, natri carbonat, natri hydro carbonat, kali carbonat, natri
metylat, t-butoxy kali, dinatri monohydro phosphat, hozc natri axetat dwoc bd sung
vao khéi phan tmg thu duoc trong budc (iii), nhr d6 thu duge ché phim chira hop
chét epoxy.

Céc bazo nay c6 thé dugce str dung don 18, hodc hai hoidic nhiéu bazo ¢ thé
la dugc stir dung ciing nhau. Loai bazo dugc stir dung 1a bazo vo6 co tuong dbi 6 loi
hon so véi bazo hitu co, va, trong sb cac bazo vo co, natri hydroxit hoac kali
hydroxit 1a duoc wu tién. Luong dugc sir dung cla bazo uwu tién 14 nim trong
khoang tir 1 dwong luong dén 10 dwong luong va wu tién hon 13 nim trong khoang
tir 2 dwong luong dén 5 dwong luong so véi epiclohydrin duoc sir dung trude do.
Nhiét d6 phan tmg wu tién 13 tir -10°C dén 60°C va wu tién hon 14 tir 5°C dén 30°C.
Théng thuong, hop chéit epoxy co cong thirc phan tng (2) duoc tong hop béng
cach str dung phuong phép hai budc duoc mé ta & trén, nhung hop chit epoxy
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cling c6 thé dugc tdng hop sir dung phuong phép mét bude trong d6 bazo hitu co
hodic vb co so véi lugng twong duong hozc nhiéu hon so véi epiclohydrin duge bd
sung vao va sau do epiclohydrin dugc bd sung vao. Trong bude (iv), thu duge ché
phdm chira hop chét epoxy.

Budc (v)

Ché phim chira hop chit thioepoxy (bis(2,3-epithiopropyl) sulfua) c6 thé
thu dugc bang cach cho hop chit epoxy phan tmg vdi tic nhan sulfat hoa trong ché
phdm chtra hop chét epoxy thu duoc trong budc (iv). Céc vi du vé tac nhan sulfat
hoa bao gdm cac mudi thioxyanat nhu 14 thioure, natri thioxyanat, kali thioxyanat,
amoni thioxyanat, canxi thioxyanat, va chi thioxyanat. Trong trudng hop trong d6
mubi thioxyanat dugc st dung, natri thioxyanat, kali thioxyénat, hodc amoni
thioxyanat twong d6i dugc uu tién, va natri thioxyanat dugc uu tién hon.

Luong duoc st dung ciia thioure hodc mudi thioxyanat, 13 tac nhéan sulfat
héa, chdng han, duong lugng cia nhdm epoxy hodc nhiéu hon, wu tién 13 nim
trong khoang tir 1 duong luong dén 5 duong luwong, va wu tién hon 13 ndm trong
khoang tir 1 dwong luong dén 3 duong lugng. Khi luong nay nho hon 1 duong
lwong, ¢ cac truong hop trong d6 do tinh khiét giam di, va, khi lwong nay vuot
qué 5 duong lugng, ¢6 cac trudng hop trong d6 phuong phap san xuét tré nén cé
nhuge diém vé mit kinh té.

Nhiét d6 phéan tmg thay dbi déng ké phu thudc vao loai thioure hodc mubi
thioxyanat; tuy nhién, trong trudng hop trong do thioure dugc st dung, nhiét do
phén tmg wu tién 13 xp xi 10°C dén 30°C, va trong truong hop trong d6 mudi
thioxyanat dugc str dung, nhiét d6 phan tmg wu tién 1a tir 30°C dén 60°C.

Trong trudng hop trong d6 hop chét thioepoxy dugc tong hop, thong
thudng, hau nhu dung mdi phan tng twong tu nhu dung méi trong qué trinh tng
hop hop chét epoxy duoc str dung. Chéng han, dung méi thom nhur 13 toluen, xylen,
clobenzen, diclobenzen, hoac nitrobenzen, dung mdi béo nhu la& diclometan,

cloroform, hoac dicloetan, hodc ruou nhu 14 metanol, etanol, isopropanol, butanol,
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metoxyetanol, etylen glycol, hodc glyxerin dugc wu tién st dung. Cac dung mdi
ndy c6 thé duoc sir dung don 1¢, hodc hai hodc nhidu dung méi 6 thé duge sit dung
& dang hdn hop. Khac véi trudng hop epoxy héa, trong trudng hop thioepoxy hoa,
¢6 xu hudng 13 nuée 13m giam tdc d6 phan Gng, va nhw vy, nude khong dugc uu
tién str dung.

Trong phuong phap san xut cia phuong 4n nay, trong epiclohydrin dugc
tao ra tir glyxerin, lugng cac tap chét (c4c san pham phu gbc clo va clo thiiy phan
duoc) 13 it hon so véi lugng tap chét trong epiclohydrin duoc tdng hop tir nguyén
liéu thd c6 ngudn gde tir ngudn ddu mé nhu 13 alyl clorua hodc propylen. Cac vi du
vé céc san phdm phu gbc clo bao gdm alyl clorua, 1,2-diclopropan, 2,3-diclopropen,
ruou 2-cloalyl, 1,3-diclopropen, 1,2,3-triclopropan, va tuong tu. Céc san phim phu
gbc clo nay c6 hoat tinh cao va nhu véy, & nguyén nhan sinh ra c4c san phim phu
trong qua trinh san xuét hop chét episulfua. Do d6, khi epiclohydrin dugc tao ra tir
glyxerin dugc sir dung, chét lugng nhu 1a mau sic, tinh 6n dinh luu tri¥, génh nang
vé tinh ché, va tuong tu clia céc thé trung gian hodic cac san phdm cudi 13 tuyét voi.
Céc tap chét gdc clo nay c6 diém s6i gén vé6i diém sdi clia epiclohydrin va khéng
d& duoc loai bd hoan toan ngay ca bang cach chung cit.

Céc tac gia sang ché da phat hién ra rang, ching han, khi diclopropen, 13
san phdm phu gde clo, dugc cho phan tmg véi clomercaptopropanol, va nhu vay,
cac tap chét gbc clo c6 cAu tric phirc tap hon nhu 13 clo-(2-cloalyl)thio)propanol
duoc sinh ra, va hon nita, hdm luong cic tap chét trong san phim cudi ting 1én
theo tién trinh ctia budc san xuét, cling phat hién ra ring, khi epiclohydrin dugc tao
ra tir glyxerin dugc sir dung 1am nguyén liéu thd, c6 thé ngan chin sy hinh thanh
san phdm phu duoc md ta & trén, va hoan thanh sang ché. Hon nita, céc tic gia
sang ché da phat hién ra ring epiclohydrin ma dugc san xuét tir glyxerin thu duoc
tir cac nguyén li€u c6 ngué)n géc tir thuc vat thé hién céc hiéu qua rat t6t so véi cac
hiéu qua duoc mé ta & trén va da hoan thanh sang ché.

Trong epiclohydrin thu dugc bang cach st dung phuong phép san xuit cta
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phuong 4n nay, lugng cac tap chat gbc clo 13 it hon hosc bing 5000ppm va uu tién
1a it hon hogic bang 4500ppm, it hon hodc bing 2000ppm, it hon hoic bing
150ppm, hoic it hon hosc bing 50ppm.

Trong phuong &n nay, glyxerin, epiclohydrin, hodc twong tu chtra cac tap
chit dugc mo ta & trén ¢6 thé duoc dé cap dén dudi dang ché phim chua glyxerin,
ché phim chira epiclohydrin, hodc twong tu, tuong Ung.

Két qua 13, hop chét episulfua c6 chét luong c6 loi nhu 13 mau sic c6 thé
thu dugc, va nhu vay, cé cac uu diém 1a sy thay ddi bat thudng vé céc dic tinh
quang hoc, ty 18 hinh thanh bién dang quang hoc, va twong tu trong cc san phim
diic dwoc ngan chin va ning suit cia cac san phim quang hoc dugc cai thién.

Trong phuong 4n ndy, bis(2,3-epithiopropyl) sulfua, 14 hop chét episulfua,
duoc tdng hop bing cach sir dung epiclohydrin thu duoc bing cach clo hoéa
glyxerin va sau d6 epoxy hoa san phim thu duge nhu duge mé ta & trén 14 nguyén
liéu thd. Glyxerin duoc st dung 1am nguyén lidu thd c6 thé cé ngudn gbc tir
nguyén liéu thd tir ngudn hoéa thach hodc tir san phim tu nhién, nhung glyxerin
khai nguén tr san phém tu nhién 13 duoc uu tién vi c6 thé thu duoc hop chét
episulfua c6 ty 18 sinh khéi cao. Glyxerin thu duoc bang cach, ching han, xa phong
hoa dau va chit béo ciia thuc vat hodc tao va tuong tu.

Trong phuong 4n nay, bis(2,3-epithopropyl) sulfua cé thé duoc tdng hop tir
glyxerin thu duoc tir cac nguyén liéu c6 ngudn gde tir thuc vét bing cach sir dung
ché phim chira glyxerin thu dugc tir cac nguyén liéu c6 ngudn gde tir thue vt 1a
mdt dang chét 16ng phan tmg trong bude tiép theo nhu duoc mé ta dudi day. Nho
d6, ¢6 thé thu dugce ché phdm chtra bis(2,3-epithiopropyl) sulfua (ché phdm chira
episulfua).

(i) Buéc trong do, trong ché phdm chira glyxerin thu dugc tir cic nguyén
liéu ¢6 ngudn gbe tir thye vat, glyxerin dugc clo hda, nhd d6 thu dugc ché phim
chtra diclopropanol.

(ii) Budc trong do, trong ché phdm thu duoc trong muc (i), diclopropanol
15-
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duoc epoxy héa, nho d6 thu duoc ché phim chira epiclohydrin.

(iii) Bude trong d6, trong ché pham thu duge trong muyc (ii), epiclohydrin
dugc cho phan tmg véi tic nhén sulfat hda, nhd d6 thu dugc hop chét thiol va sau
d6 13 hop chét bis(clohydrin) sulfua.

(iv) Budc trong d6, trong ché phdm thu dugc trong muc (iii), hop chét
bis(clohydrin) sulfua duoc epoxy héa & cac diéu kién bazo, nhd d6 thu duge ché
phim chira hop chét epoxy.

(v) Bude trong d6, trong ché phdm thu duoc trong muc (iv), hop chét epoxy
duoc cho phan tng véi tac nhin sulfat hoa, nhd d6 thu dugc ché phim chira
bis(2,3-epithiopropyl) sulfua.

Ché phim chira glyxerin thu duoc tir cc nguyén lidu c6 ngudn gbe tir thuc
vat, ma duoc st dung trong bude (i), ¢6 thé thu duogc tir este axit béo clia glyxerin
cé trong dAu thyc vat va chit béo nhu 13 dau hat cai, diu co, dau thdu dau, hodc dau
oliu hodc dau va chét béo clia téo va tuong t nho su thiy phan hodc trao doi este.

Bude (v) c6 thé bao gdm budc tinh ché ché pham.

Khi glyxerin thu duoc tir cac nguyén liéu c6 ngudn gbe tir thuc vét duge st
dung lam nguyén lidu thd, c6 thé giam ganh ning moi trudng ddi vai toan bd quy
trinh san xuét vat liéu quang hoc. Hon nita, lugng cac tap chét (cac san phim phu
gbc clo va clo thity phan dugc) trong epiclohydrin duge san xuét tir glyxerin 12 it
hon luong tap chét trong epiclohydrin ¢6 ngudn gbc tir ngudén diu mé nhu 1a
propylen. Do d6, trong qué trinh san xuét hop chit episulfua, chit lwong nhu 1a
mau sic, tinh dn dinh heu tri, ganh nang vé tinh ché, va tuong tur cla cac chét trung
gian hoiic cac san phim cubi 14 tuyét voi.

Két qua 13, khi glyxerin thu duoc tir cac nguyén liéu cé ngudn gde tir thuc
vat dugc sir dung 1am nguyén liéu thd, gép phan vao viée bao vé méi trudng toan
cu, va cac hop chét episulfua c6 chit lugng 6 loi ¢6 thé thu dugc, va nhu vay, co
céc wu diém 14 su thay dbi bat thuong vé cac dic tinh quang hoc, ty 16 hinh thanh
bién dang quang hoc, va tuong tu duoc ngin chin va, ddng thoi, ning sudt cia céc
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san phdm quang hoc dugc cai thién.
Quy trinh san xuét bis(2,3-epithiopropyl) disulfua)

Phuong phap téng hop bis(2,3-epithiopropyl) disulfua ma 13 hop chét
episulfua ding cho vit liéu quang hoc bao gém céc budc dudi day nhu duoc minh
hoa trong cong thirc phan tng (3) dudi day.

(1) Budc trong d6 glyxerin dugce clo hoa, nhd d6 thu dugc diclopropanol (a)
trong cong thirc phan tung (3) dudi day).

(ii) Budc trong d6 diclopropanol dugc epoxy hda, nhd do6 thu duogc
epiclohydrin (b) trong cong thirc phan tng (3) dudi day).

(iii) Budc trong d6 epiclohydrin dugc cho phan Umg vai tac nhan sulfat hoa,
nho d6 thu bisclohydrin va sau d6 bisclohydrin dugc oxy hoa, nhd d6 thu duge hop
chét bis(clohydrin) sulfua (c) trong cong thirc phan tmg (3) dudi day).

(iv) Budc trong d6 hop chit bis(clohydrin) sulfua dugc epoxy héa & cac
diéu kién bazo, nhd d6 thu duoc hop chét epoxy (d) trong cong thirc phan tmg (3)
dudi day).

(v) Budc trong d6 hop chat epoxy duoc cho phan tmg véi tc nhan sulfat
héa, nho @6 thu bis(2,3-epithiopropyl) disulfua (e) trong cong thirc phan Ung (3)
dudi day).

OH a) cl OH
Ho_A_oH — Ho_L_cl + c_L_c

Céc bude nay s& duge mé ta chi tiét dudi dy.

Budc (i)

Trong truong hop trong do glyxerin duge clo hda, tac nhéan clo hoéa la clo,
17-
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hydro clorua, hoac twong tu ¢c6 thé duoc st dung, va glyxerin c6 thé dugc clo hoa
v6i sur ¢6 mit hodc khong c6 mit chét xic tac. Uu tién 13, phan img duoc thuc hién
v6i su ¢6 mit clia chdt xuc téc duoc wu tién. Trong trudng hop ndy, chit xtc tic
trén co s& axit carboxylic hogc dén xuét cla axit carboxylic, ching han, anhydrit
clia axit carboxylic, clorua clia axit carboxylic, mudi carboxylat, hoic este cui axit
carboxylic cé thé dugc str dung mot cach c¢o 1gi.

Céac vi du vé& chéit xtic tac bao gdm it nhit mdt axit carboxylic dugc lya
chon tir cac axit béo nhu 1a axit axetic, axit formic, axit propionic, va axit butyric
va cac din xudt clia axit carboxylic thom nhu 13 axit benzoic. Axit carboxylic ¢6
thé 14 axit poly(carboxylic) nhu 13 axit di-, tri-, hodc tetracarboxylic, va trong sb
nay, axit dicarboxylic 1a dugc uvu tién.

Dung méi phan Ung la dung moi thom nhu 1a toluen, xylen, clobenzen,
diclobenzen, hodc nitrobenzen, dung méi béo nhu 1a diclometan, cloroform, hoac
dicloetan, rugu nhu 14 metanol, etanol, isopropanol, butanol, metoxyetanol, etylen
glycol, hodc glyxerin dugc uu tién st dung. Cac dung moi nay co thé duoc str dung
don 1¢, hodc hai hodc nhiéu dung méi c6 thé duoc str dung & dang hdn hop.

Nhiét d6 phan tmg wu tién 13 tir 20°C dén 160°C, wu tién hon la tir 80°C
dén 140°C, va uu tién hon nira 13 tir 90°C dén 120°C. Trong trudng hop trong d6
hydro clorua dugc st dung, phan tmg ndy dugc thuc hién & 4p suét riéng phan ciia
hydro clorua thong thudng 1a 0,002 bar hodc cao hon, uu tién 1a 0,02 bar hodc cao
hon, va déc biét vu tién 1a 0,05 bar hoac cao hon, va ép suét nay thuong 1a 50 bar
hodc thip hon, wu tién 1 30 bar hoic thép hon, va dic biét wu tién 13 20 bar hodc
thép hon.

Budc (ii)

Khi epiclohydrin dugc tdng hop tir diclopropanol, bazo dugc wu tién 14 nim
trong khoang tir 0,5 duong lugng dén 5 dwong lugng va wu tién hon 13 ndm trong
khoang tir 0,9 dwong lwong dén 2,0 dwong lugng so véi diclopropanol. Cac vi du
v& cac bazo ma c6 thé duge sir dung bao gém cac bazo hitu co hodc vo co nhu la
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trietylamin, tributylamin, dimetylxyclohexylamin, dietylanilin, pyridin, natri
hydroxit, kali hydroxit, magie hydroxit, canxi hydroxit, natri carbonat, natri hydro
carbonat, kali carbonat, natri metylat, t-butoxy kali, dinatri monohydro phosphat,
va natri axetat.

Trong quy trinh san xuét epiclohydrin, nhiét d6 phan tGng wu tién 14 tir 0°C
dén 140°C va uu tién hon 13 tir 10°C dén 50°C. Céc vi du vé& dung médi ma c6 thé
duoc st dung bao gém cac dung mdi thom nhu la toluen, xylen, clobenzen,
diclobenzen, va nitrobenzen, cac dung moi béo nhu 1a diclometan, cloroform, va
dicloetan, cic rugu nhu la metanol, etanol, isopropanol, butanol, metoxyetanol,
etylen glycol, va glyxerin. Cac dung méi ndy c6 thé duoc sir dung don 18, hogic hai
hogc nhiéu dung méi c6 thé dugc sir dung & dang hdn hop.

Budc (iii)

Tac nhén sulfat hoéa nhu 14 hydro sulfua, natri hydrosulfua, hoac natri sulfua
duoc cho phan tmg vé6i epiclohydrin, nhd d6 téng hop 1-clo-3-mercapto-2-
propanol (hop chét thiol) va sau d6 14 hop chét bis(clohydrin) disulfua. Luong
duoc st dung clia tac nhan sulfat héa wu tién 14 ndm trong khoang tir 0,5 duong
lwong dén 2 duong luong va wu tién hon 13 ndm trong khoang tir 0,9 duong luong
dén 1,2 duong luong so véi epiclohydrin.

O thoi diém nay, khi bazo hitu co hodc vO6 co nhu la trietylamin,
tributylamin, dimetylxyclohexylamin, dietylanilin, pyridin, natri hydroxit, kali
hydroxit, magie hydroxit, canxi hydroxit, natri carbonat, natri hydro carbonat, kali
carbonat, natri metylat, t-butoxy kali, dinatri monohydro phosphat, hoac natri
axetat duge bd sung dudi dang chét xuc tac phan tmg, ¢6 nhidu trudng hop trong
d6 dem lai két qua duoc wu tién. Trong sb cac bazo nay, cac bazo vo co 13 tuong
d6i duoc wu tién, va, trong sb céc bazo vo co, natri hydroxit, kali hydroxit, kali
carbonat, canxi hydroxit, va trong tu 1a dugc vu tién. Luong cta bazo dugc uu tién
b6 sung nam trong khoéang tir 0,1% trong luong dén 10% trong luong va wu tién

hon 13 ndm trong khoang tir 0,3% trong luong dén 5% trong luong so véi
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epiclohydrin. Nhiét do phan tmg wu tién 1a tir -20°C dén 50°C va uu tién hon 1a tir
0°C dén 30°C.

Dung mdi phan tg c6 thé dugc sir dung hodc c6 thé khong dugc st dung,
va, trong truong hop trong d6 dung mdi phan tng dugce st dung, dung moi thom
nhu la toluen, xylen, clobenzen, diclobenzen, hodc nitrobenzen, dung méi béo nhu
la diclometan, cloroform, hodc dicloetan, rugu nhu 1a metanol, etanol, isopropanol,
butanol, metoxyetanol, etylen glycol, hoac glyxerin, nudc, hodc tuwong tu dugc vu
tién st dung. Cac dung mdi nay c6 thé duoc sir dung don 1¢, hodic hai hodc nhiéu
dung mdi c6 thé duoc sir dung & dang hdn hop. Trong trudmg hop trong d6 hé dung
mdi hdn hop dang phan tach hai pha, ching han, ctia nudce va dung méi thom hodc
nudc va dung moi béo duge st dung, trong trudng hop trong d6 chét hoat dong bé
mat nhu 13 ruou, mudi alkyl amoni bac bdn, mudi kim loai alkyl hodc aryl cua axit
carboxylic, mudi kim loai alkyl hogc aryl cua axit sulfonic, alkyl c6 tinh axit hodc
este cta axit aryl phosphoric, hodic mubi kim loai ctia ching dugc bd sung vao lam
chét xtc tac chuyén pha, c6 nhiu trudng hop trong d6 dem lai két qua duoc uu
tién. Luong cua chét hoat dong bé mit dugc bd sung uu tién 13 ndm trong khoang
ttr 0,001% trong lugng dén 20% trong lwong va wu tién hon 13 nim trong khoang tir
0,1% trong luong dén 10% trong lugng so véi téng trong luong ctia khdi phan tmg.

1-clo-3-mercapto-2-propanol 13 hop chét thiol thu duge dugc tao thanh
disulfua bang cach sir dung chét oxy héa nhu 13 clo, brom, iot, hydro peroxit, hodc
natri hypoclorit, nhd d6 hop chét bis(clohydrin) disulfua c6 thé thu dugc. Luong
duoc st dung clia chit oxy héa wu tién 14 nim trong khoang tir 0,2 dwong lwong
dén 5 duong luong va wu tién hon 13 nim trong khoang tir 0,4 duong lwong dén 2,0
duong luong so véi epiclohydrin. Nhiét d¢ phan tmg uu tién 1a tir 0°C dén 50°C va
uu tién hon 13 tir 0°C dén 30°C. Dung mdi phan ting c6 thé dugc st dung hoic ¢6
thé khong dugc sir dung, va, trong trudng hop trong d6 dung méi phan tng duoc
st dung, dung moéi thom nhu 1a toluen, xylen, clobenzen, diclobenzen, hodc

nitrobenzen, dung moi béo nhu 1a diclometan, cloroform, hodc dicloetan, rugu nhu
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la metanol, etanol, isopropanol, butanol, metoxyetanol, etylen glycol, hoac glyxerin,
nuée, hodc chét tuong tu dugc uu tién st dung.

Bude (iv)

Bazo hitu co hoic vd co nhu la trietylamin, tributylamin,
dimetylxyclohexylamin, dietylanilin, pyridin, natri hydroxit, kali hydroxit, magie
hydroxit, canxi hydroxit, natri carbonat, natri hydro carbonat, kali carbonat, natri
metylat, t-butoxy kali, dinatri monohydro phosphat, hoéc natri axetat duogc bd sung
vao khéi phan tmg thu dugc trong bude (iii), nhd d6 thu duoc ché phdm chira hop
chét epoxy.

Céc bazo nay cé thé duoc st dung don 1é, hodc hai hodc nhiéu bazo c6 thé
la duoc st dung cuing nhau. Loai bazo dugc st dung uu tién hon 1a bazo vo co so
v6i bazo hitu co, va, trong sb cac bazo vo co, natri hydroxit hogc kali hydroxit 13
dwoc wu tién. Luong duoc sir dung ctia bazo wu tién 13 nim trong khoang tir 1
dwong luong dén 10 duong luong va uu tién hon 13 ndm trong khoang tir 2 duong
lwong dén 5 dwong luong so véi epiclohydrin dugc sir dung trude dé.

Ngoai ra, nhiét d6 phan tng wu tién 13 tir -10°C dén 60°C va wu tién hon 13
tir 5°C dén 30°C. Thong thudng, hop chét epoxy theo sang ché dugc tdng hop
bang cach st dung phuong phdp hai buéc dugc md ta & trén, nhung hop chét
epoxy cling ¢ thé dugc tdng hop bang cach st dung phuong phap mét budc trong
d6 lwong duong luong cia bazo hitu co hodc vd co hoic nhidu hon so véi
epiclohydrin dugc bd sung vao va sau d6 epiclohydrin dugc bd sung vao. Trong
budc (iv), thu duge ché phim chira hop chat epoxy.

Budc (v)

Ché phim chtra hop chét thioepoxy (bis(2,3-epithiopropyl) disulfua) c¢6 thé
thu dugc bang cach cho hop chét epoxy phan tmg véi tac nhan sulfat héa trong ché
phdm chira hop chit epoxy thu dugc trong budc (iv). Céc vi du vé téc nhén sulfat
hoa bao gém thioure, cac mudi thioxyanat nhu 14 natri thioxyanat, kali thioxyanat,

amoni thioxyanat, canxi thioxyanat, va chi thioxyanat. Trong trudng hgp trong do
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mudi thioxyanat duoc st dung, thi natri thioxyanat, kali thioxyanat, hodc amoni
thioxyanat la dugc wu tién, va natri thioxyanat la dugc uu tién hon.

Luong dugc st dung cua thioure hodc mubi thioxyanat, ma la tac nhan
sulfat hoa, chéng han, duong lugng cia nhém epoxy hoac nhiéu hon, wu tién 12
nam trong khoang tir 1 dwong luong dén 5 dwong lugng, va uu tién hon 14 nim
trong khoang tir 1 duong lwong dén 3 dwong luong. O luong it hon 1 dwong luong,
do tinh khiét giam, va, khi luong nay vuot qua 5 duong lugng, ¢6 cac trudng hop
trong d6 phuong phép tré nén cé nhuoc diém vé mit kinh té.

Nhiét d6 phan tmg thay d6i dang ké phu thudc vao loai thioure hodic mubi
thioxyanat va nhu vay, khong c6 giéi han cu thé; tuy nhién, trong trudng hop trong
d6 thioure duoc sir dung, nhiét d6 phan tmg wu tién 13 xap xi tir 10°C dén 30°C, va
trong truong hop trong d6 mudi thioxyanat duoc sir dung, nhiét d6 phan tmg wu
tién 1a tir 30°C dén 60°C.

Trong trudng hop trong d6 hop chét thioepoxy duoc téng hop, thong
thuong, hdu nhu dung méi phan tmg tuong ty nhu dung mdi trong tdng hop hop
chét epoxy dugc st dung. Chéng han, dung méi thom nhu 13 toluen, xylen,
clobenzen, diclobenzen, hoac nitrobenzen, dung modi béo nhu 1a diclometan,
cloroform, hodc dicloetan, hoac rugu nhu 1a metanol, etanol, isopropanol, butanol,
metoxyetanol, etylen glycol, hodc glyxerin dugc uu tién st dung. Cac dung moi
nay co thé dugc st dung don 1é, hoic hai hoic nhiéu dung mdi c¢6 thé duoc sir dung
& dang hdn hop. Khac véi trudong hop epoxy héa, trong trudng hop thioepoxy hoa,
¢6 xu hudng 13 nude 1am giam tdc d6 phan tmg, va nhu vay, nuéc khéng duge wu
tién st dung.

Luong cac tap chét (cac san phdm phu gde clo va clo thity phan duoc) trong
epiclohydrin duoc san xuét tir glyxerin 13 it hon so véi lugng cac tap chét trong
epiclohydrin ¢6 ngudn gbc tir ngudn ddu mé nhur 13 propylen. Do dé, trong qué
trinh san xuét hop chét episulfua, chét lugng nhu 1a mau séc, tinh 6n dinh luu tri,
ganh ning vé su tinh ché, va tuong tu clia cac thé trung gian hodc céc san phdm
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cudi 14 tuyét voi.

Két qua 13, c6 thé thu duge cac hop chét episulfua c6 chit luong 6 loi, va
nhu vy, c6 cac wru diém 13 su thay doi bat thuong vé céc dic tinh quang hoc, ty 1&
hinh thanh bién dang quang hoc, va twong t dwoc ngin chin va, ddng thoi, ning
sut clia cac san phém quang hoc dugc cai thién.

Trong phuong 4n nay, bis(2,3-epithiopropyl) disulfua, ma 1& hop chit
episulfua, duoc tdng hop bang cach sir dung epiclohydrin thu dugc bing cach clo
hoa glyxerin va epoxy hoa san phim thu duge nhu duge mé ta & trén 1am nguyén
liéu thé. Glyxerin ma duoc st dung 1am nguyén liéu thé ¢6 thé 13 c¢6 ngudn gbc tir
nguyén liéu thé tir ngudn hoa thach hodc tlr san pham ty nhién, nhung glyxerin
khéi ngudn tir san phim ty nhién 13 dugc wu tién vi c6 thé thu duoc hop chét
episulfua c6 ty 18 sinh khéi cao. Glyxerin thu dugc bang cach xa phong héa dau va
chét béo cua thyc vit, tao va tu’éng tu, chéng han.

Trong phuong 4n ndy, bis(2,3-epithopropyl) disulfua c6 thé dugc téng hop
tir glyxerin thu dugc tir cdc nguyén li€u co ngudn gdc tir thuc vat bang cach sir
dung ché pham chtra glyxerin thu dugc tir cac nguyén lidu ¢ ngudn gde tir thuc vat
nhu duoc md ta dudi ddy & dang chit 1ong phan tg trong budc tiép theo. Do do,
c¢6 thé thu duoc ché phim chira bis(2,3-epithiopropyl) disulfua (ché phdm chira
episulfua).

Trong khi d6, cac didu kién phan tmg 13 gidng véi cac diéu kién clia céc
bude (i) dén (v).

(i) Budc trong d6, trong ché phim chira glyxerin thu duoc tir cac nguyén
liéu c6 ngudn gbe tir thuc vat, glyxerin duoc clo héa, nho d6 thu duoc ché phim
chtra diclopropanol.

(ii) Budc trong do, trong ché phim thu duoc trong muc (i), diclopropanol
duoc epoxy héa, nhdr d6 thu duge ché pham chira epiclohydrin,

(iii) Budc trong d6, trong ché phim thu duoc trong muc (ii), epiclohydrin
dugc cho phan Umg véi tac nhan sulfat héa va sau d6 dugc oxy hoda, nhd d6 thu
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duoc ché phdm chira hop chét bis(clohydrin) disulfua.

(iv) Budc trong d6, trong ché phdm thu dugc trong muc (iii), hop chét
bis(clohydrin) disulfua dugc epoxy héa & céc diéu kién bazo, nhd d6 thu duoc ché
phdm chtra hop chit epoxy.

(v) Buéc trong d6, trong ché pham thu dugc trong muc (iv), hop chét epoxy
dugc cho phan Ung véi tac nhan sulfat hdéa, nho do .thu duoc ché phim chia
bis(2,3-epithiopropyl) disulfua.

Ché phim chtra glyxerin thu duoc tir cc nguyén lidu c6 ngudn gde tir thuc
vat, ma duoc st dung trong budc (i), c6 thé thu dugc tir este clia axit béo cla
glyxerin co trong dau thue vat va chit béo nhu 13 diu hat cai, dau co, du thiu diu,
hodc dau oliu hoic dau va chét béo clia tao va tuong ty nhd sy thiy phan hoic trao
ddi este.

Budc (v) ¢6 thé bao gdm bude tinh ché ché pham.

Khi glyxerin thu dugc tir cac nguyén liéu cod ngudn gdc tir thue vat duge sir
dung lam nguyén lidu thd, c6 thé giam ganh ning méi truong dbi vai toan bd quy
trinh san xut vat liéu quang hoc. Hon nita, luong cac tap chét (cic san phim phu
gbc clo va clo thity phan dugc) trong epiclohydrin duoc san xuét tir glyxerin 14 it
hon so véi luong tap chét trong epiclohydrin ¢6 ngudn gdc tir ngudn dau mé nhu 1a
propylen. Do do, trong qua trinh san xuét hop chit episulfua, chét luong nhu 1a
mau séc, tinh 6n dinh luu tri¥, gdnh ning vé tinh ché, va tuong tu cta céc thé trung
gian hoic cac san pham cudi 1a tuyét voi.

Két qua 13, khi glyxerin thu dugc tir cac nguyén liéu c6 ngudn gde tir thue
vét duge st dung 1am nguyén liéu thd, gbp phan vao viéc bao vé mdi trudng toan
cdu, va cac hop chit episulfua c6 chit lugng c6 1gi c6 thé thu dugc, va nhu vay, co
cac vu diém 1a su thay doi bat thuong vé céc dic tinh quang hoc, ty 18 hinh thanh
bién dang quang hoc, va twong tu dugc ngin chin va, dong thoi, ning suét ciia cac
san phim quang hoc dugc cai thién.

Ché phdm c6 thé polyme hoa diing cho vat liéu quang hoc
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Ché pham c6 thé polyme hoa ding cho vét lidu quang hoc cia phuong an
ndy bao gdm hop chét episulfua hoic ché phim chtra episulfua dwgc mé ta & trén
va c6 kha ning con gdm polyisoxyanat (a) va polythiol (b).

Trudre tién, céc thanh phan tuong tmg s& dugc mo ta.

Polyisoxyanat (a)

Céc vi du vé polyisoxyanat (a) bao gdm céc hop chit polyisoxyanat béo
nhu 14 hexametylen diisoxyanat, 2,2,4-trimetylhexan diisoxyanat,

2,4 4-trimetylhexametylen diisoxyanat, este lysin diisoxyanatometyl, lysin
triisoxyanat, m-xylylen diisoxyanat, a,0,0’,0’-tetrametylxylylen diisoxyanat,
bis(isoxyanatometyl) naphtalen, mesitylylen triisoxyanat, bis(isoxyanatometyl)
sulfua, bis(isoxyanatoetyl) sulfua, bis(isoxyanatometyl) disulfua,
bis(isoxyanatoetyl) disulfua, bis(isoxyanatometylthio) metan,
bis(isoxyanatoetylthio) metan, bis(isoxyanatoetylthio) etan, va
bis(isoxyanatometylthio) etan;

céc hop chét polyisoxyanat vong béo nhur 13 isophoron diisoxyanat,
bis(isoxyanatometyl) xyclohexan, dixyclohexylmetan diisoxyanat, xyclohexan
diisoxyanat, metylxyclohexan diisoxyanat, dixyclohexyldimetylmetan isoxyanat,
2,5-bis(isoxyanatometyl)bixycle-[2.2.1]-heptan,
2,6-bis(isoxyanatometyl)bixyclo-[2.2.1]-heptan, 3,8-bis(isoxyanatometyl)
trixyclodecan, 3,9-bis(isoxyanatometyl) trixyclodecan, 4,8-bis(isoxyanatometyl)
trixyclodecan, va 4,9-bis(isoxyanatometyl) trixyclodecan;

cac hop chét polyisoxyanat thom nhu 1a phenylen diisoxyanat, tolylen
diisoxyanat, 4,4-diphenylmetan diisoxyanat, diphenylsulfua-4,4-diisoxyanat;

céc hop chét polyisoxyanat di vong nhur 13 2,5-diisoxyanat thiophen,
2,5-bis(isoxyanatometyl) thiophen, 2,5-diisoxyanat tetrahydrothiophen,
2,5-bis(isoxyanatometyl) tetrahydrothiophen, 3,4-bis(isoxyanatometyl)
tetrahydrothiophen, 2,5-diisoxyanat-1,4-dithian,
2,5-bis(isoxyanatometyl)-1,4-dithian, 4,5-diisoxyanato-1,3-dithiolan, va
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4,5-bis(isoxyanatometyl)-1,3-dithiolan, va polyisoxyanat ¢6 thé dugc sir dung don
1é hoc hai hosic nhiéu polyisoxyanat c6 thé duoc st dung cling nhau.

Hon nita, cling ¢6 thé st dung san phdm duogc thé bing halogen nhu 14 san
phdm dugc thé bing clo hodc san pham duoc thé bing brom, san phim dugc thé
bang alkyl, san pham dugc thé bang alkoxy, hodc san phim dugc thé bing nitro
ctia hop chét isoxyanat, chat dAn xudt tién polyme véi ruou da chire, chat dan xudt
tién carbodiimit, chit din xuét ure, chit din xuét biuret, san phim phan tmg dime
héa hoac trime hoa, hodc tuong tu. Cac hop chét isoxyanat nay co thé duoc st
dung don 1¢, hosic hai hodic nhidu hop chét isoxyanat cling c¢6 thé dwoc sir dung &
dang hdn hop.

Trong sb céc hop chit polyisoxyanat ndy, tir quan diém vé dé kiém dugc,
gia thanh, déc tinh cda nhya thu dugc, va tuong tu, cac hop chét diisoxyanat dugc
wu tién str dung. Ching han, hop chét polyisoxyanat dugc wu tién 13 it nhat mot hop
chét duoc lua chon tir hexametylen diisoxyanat, isophoron diisoxyanat,
bis(isoxyanatometyl)xyclohexan, dixyclohexylmetan diisoxyanat,
2,5-bis(isoxyanatometyl)bixyclo-[2.2.1]-heptan,
2,6-bis(isoxyanatometyl)bixyclo-[2.2.1]-heptan, m-xylylen diisoxyanat, va
2,5-bis(isoxyanatometyl)-1,4-dithian, va dic biét uu tién 13 it nhat mdt hop chat
duoc lua chon tir 2,5-bis(isoxyanatometyl)bixyclo-[2.2.1]-heptan,

2,6-bis(isoxyanatometyl)bixyclo-[2.2.1]-heptan, va m-xylylen diisoxyanat.

Polythiol (b)

Trong phuong an ndy, cac vi du v& hop chét polythiol (b) bao gdm céc hop
chét polythiol béo nhu la metandithiol, 1,2-etandithiol, 1,2,3-propantrithiol,
1,2-xyclohexandithiol, bis(2-mercaptoetyl) ete, tetrakis(mercaptometyl) metan,
dietylen glycol bis(2-mercaptoaxetat), dietylen glycol bis(3-mercaptopropionat),
etylen glycol bis(2-mercaptoaxetat), etylen glycol bis(3-mercaptopropionat),
trimetylolpropan tris(2-mercaptoaxetat), trimetylolpropan

tris(3-mercaptopropionat), trimetyloletan tris(2-mercaptoaxetat), trimetyloletan
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tris(3-mercaptopropionat), pentaerythritol tetrakis(2-mercaptoaxetat),
pentaerythritol tetrakis(3-mercaptopropionat), bis(mercaptometyl) sulfua,
bis(mercaptometyl) disulfua, bis(mercaptoetyl) sulfua, bis(mercaptoetyl) disulfua,
bis(mercaptopropyl) sulfua, bis(mercaptometylthio) metan, bis(2-mercaptoetylthio)
metan, bis(3-mercaptopropylthio) metan, 1,2-bis(mercaptometylthio) etan,
1,2-bis(2-mercaptoetylthio) etan, 1,2-bis(3-mercaptopropylthio) etan,
1,2,3-tris(mercaptometylthio)propan, 1,2,3-tris(2-mercaptoetylthio)propan,
1,2,3-tris(3-mercaptopropylthio)propan,
4-mercaptometyl-1,8-dimercapto-3,6-dithiaoctan,
5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,
4,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,
4, 8-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,
tetrakis(mercaptometylthiometyl) metan, tetrakis(2-mercaptoetylthiometyl) metan,
tetrakis(3-mercaptopropylthiometyl) metan, bis(2,3-dimercaptopropyl) sulfua,
2,5-dimercaptometyl-1,4-dithian, 2,5-dimercapto-1,4-dithian,
2,5-dimercaptometyl-2,5-dimetyl-1,4-dithian, cac este cua cac axit thioglycolic va
cac axit mercaptopropionic ctia chung, hydroxymetyl sulfua bis(2-mercaptoaxetat),
hydroxymetyl sulfua bis(3-mercaptopropionat), hydroxyetyl sulfua
bis(2-mercaptoaxetat), hydroxyetyl sulfua bis(3-mercaptopropionat), hydroxymetyl
disulfua bis(2-mercaptoaxetat), hydroxymetyl disulfua bis(3-mercaptopropionat),
hydroxyetyl disulfua bis(2-mercaptoaxetat), hydroxyetyl disulfua
bis(3-mercaptopropionat), 2-mercaptoetyl ete bis(2-mercaptoaxetat),
2-mercaptoetyl ete bis(3-mercaptopropionat), bis(2-mercaptoetyl este)
thiodiglycolat, bis(2-mercaptoetyl este) thiodipropionat, bis(2-mercaptoetyl este)
dithiodiglycolat, bis(2-mercaptoetyl este) dithiodipropionat,
1,1,3,3-tetrakis(mercaptometylthio)propan, 1,1,2,2-tetrakis(mercaptometylthio)
etan, 4,6-bis(mercaptometylthio)-1,3-dithiaxyclohexan, tris(mercaptometylthio)
metan, va tris(mercaptoetylthio) metan;
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cac hop chét polythiol thom nhur 13 1,2-dimercapto benzen, 1,3-dimercapto
benzen, 1,4-dimercapto benzen, 1,2-bis(mercaptometyl) benzen,
1,3-bis(mercaptometyl) benzen, 1,4-bis(mercaptometyl) benzen,
1,2-bis(mercaptoetyl) benzen, 1,3-bis(mercaptoetyl) benzen, 1,4-bis(mercaptoetyl)
benzen, 1,3,5-trimercapto benzen, 1,3,5-tris(mercaptometyl) benzen,
1,3,5-tris(mercaptometylenoxy) benzen, 1,3,5-tris(mercaptoetylenoxy) benzen,
2,5-toluen dithiol, 3,4-toluen dithiol, 1,5-naphtalen dithiol, va 2,6-naphtalen dithiol,

céc hop chét polythiol di vong nhu 14 2-metylamino-4,6-dithiol-sym-triazin,
3,4-thiophen dithiol, bismuthiol, 4,6-bis(mercaptometylthio)-1,3-dithian, va
2-(2,2-bis(mercaptometylthio) etyl)-1,3-dithietan, va cac hop chét polythiol nay c6
thé duoc st dung don 18, hodc hai hodc nhidu hop chét polythiol c¢6 thé duogc st
dung két hop.

Polythiol (b) wu ti€n 1a mot loai dugce lya chon tur
4-mercaptometyl-1,8-dimercapto-3,6-dithiaoctan, 4,8 hodc 4,7 hoac
5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, pentaerythritol tetrakis
mercaptoaxetat, pentaerythritol tetrakis(2-mercaptoaxetat), pentaerythritol tetrakis
mercaptopropionat, pentaerythritol tetrakis(3-mercaptopropionat),
2,5-bis(mercaptometyl)-1,4-dithian, bis(mercaptoetyl) sulfua,
1,1,3,3-tetrakis(mercaptometylthio)propan, 4,6-bis(mercaptometylthio)-1,3-dithian,
2-(2,2-bis(mercaptometylthio) etyl)-1,3-dithietan, 1,1,2,2-tetrakis(mercaptometyl)
etan, 3-mercaptometyl-1,5-dimercapto-2,4-dithiapentan, tris(mercaptometylthio)
metan, va etylen glycol bis(3-mercaptopropionat).

Polythiol (b) uu ti€n hon 1a dugc lya chon tir
4-mercaptometyl-1,8-dimercapto-3,6-dithiaoctan va 4,8 hodc 4,7 hoac
5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan ma 1a cac polythiol thu
duoc tir cac nguyén lidu ¢ ngudn gde tir thuc vat.

Chét xuc tac polyme héa
Khi ché phdm c6 thé polyme hoa ciia phuong 4n ndy duoc gia nhiét hogc
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dugc gilt & nhiét do trong phong véi sw ¢6 mit hodc khéng c6 mit chit xuc tac
polyme héa dé duoc polyme héa, c6 thé san xuét cic nhuya.

Céc loai chit xtic tac polyme héa ndy 1a cic amin, cac phosphin, cac axit
hitu co va cac mudi cla chung, céc este, cac anhydrit, trong cac axit hitu co, cac
mudi amoni bac bdn, cdc mudi phosphoni bac bén, cac mudi sulfoni bac ba, cic
mubi iodon béc hai, cic axit Lewis, cac chét xdic téc polyme héa gbc, cac chét xtic
tac polyme hoa cation, va tuong tu thudong dugc st dung.

Chét xtc tac polyme hoa c¢6 thé duoc sir dung don 18, hodc hai hodc nhiéu
chit xtc tac polyme hoéa c6 thé duoc st dung & dang hdn hop, va, khi hai hogc
nhiéu chét xtc tac polyme hoa c6 cac dic tinh phan Gng khac nhau duge st dung
cting nhau ngoai cac chit xdic tac polyme hoa duge md ta & trén, c6 cac trudng hop
trong d6 cac dic tinh xir Iy cta cic monome va céc dic tinh quang hoc, mau séc,
do trong subt, va bién dang quang hoc (soc) clia cac nhya thu dugc duoc nang cao,
va nhu vay, cd céac trudng hop uu tién.

Pbi véi cée vi du cu thé vé cac chit xtic tac hoda rén duoc wu tién, cic vi du
v& c4c amin bao gdbm cc amin bac ba nhu 14 trietylamin, tri-n-propylamin,
triisopropylamin, tri-n-butylamin, triisobutylamin, N,N-dimetylbenzylamin,
N-metylmorpholin, N,N-dimetylxyclohexylamin, dimetyldipropylentriamin,
pentametyldietylentriamin, bis(2-dimetylaminoetyl) ete, N-metylmorpholin,
N,N'-dimetylpiperazin, trietylendiamin, N,N,N’,N’-tetrametyletylendiamin, va
bixyclooctandiamin (DABCO), cc mubi amoni bic bn nhu 14 tetrametylamoni
bromua, tetraetylamoni bromua, tetrapropylamoni bromua, tetrabutylamoni
bromua, tetrahexylamoni bromua, va tetraetyl amoni hydroxit, chéng han, cac
imidazol nhu 1a imidazol, 1,2-dimetyl imidazol, benzyl metyl imidazol, va
2-etyl-4-imidazol, chang han, cac pyrazol nhu 14 pyrazol, 3,5-dimetylpyrazol,
chéng han, cac amin khong tu do nhu 1a 1,2,2,6,6-pentametyl-4-piperidinol,
1,2,2,6,6-pentametyl-4-hydroxyetyl-4-piperidinol,
metyl-1,2,2,6,6-pentametyl-4-piperidyl sebacat, cac hdn hop cia
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metyl-1,2,2,6,6-pentametyl-4-piperidyl sebacat va
bis(1,2,2,6,6-pentametyl-4-piperidyl) sebacat, bis(1,2,2,6,6-pentametyl-4-piperidyl)
sebacat, bis(2,2,6,6-tetrametyl- 1-(octyloxy)-4-piperidyl) sebacat,
bis(l,2,2,6,6-pentametyl-4-piperidyl)[[3,5-bis(1,1-dimetyletyl)-4-
hydroxyphenyl]metyl] butylmalonat, va tetrakis(1,2,2,6,6-pentametyl-4-piperidyl)
butan-1,2,3,4-tetracarboxylat. Ngoai ra, cac vi du v& ching bao gdbm céc phosphin
nhu 1a trimetylphosphin, trietylphosphin, tri-n-propylphosphin,
triisopropylphosphin, tri-n-butylphosphin, triphenylphosphin, tribenzylphosphin,
1,2-bis(diphenylphosphino) etan, va 1,2-bis(dimetylphosphino) etan, cac axit
Lewis nhu 1a dimetyl thiéc diclorua, dibutyl thiéc diclorua, dibutyl thiéc dilaurat,
tetraclo thiéc, dibutyl thiéc oxit, k&m clorua, kém axetylaxeton, nhom clorua, nhom
florua, triphenyl nhom, tetraclotitan, va canxi axetat, va cac chét xdc tic polyme
héa cation nhur la diphenyliodoni hexaflophosphat, diphenyliodon hexafloarsenat,
diphenyliodoni hexafloantimonat, triphenylsulfoni tetrafloborat, triphenylsulfoni
hexaflophosphat, va triphenylsulfoni hexafloarsenat, nhung chét xtic tac hoa rin
khong bi gi6i han & cac hop chét duoc 14y 1am vi du nay.

Chét xtc tac hoa rin co thé dugc st dung don 18, hodc hai hodc nhiéu chét
xtic tac héa rin c¢6 thé dugc st dung cting nhau.

Luong clia chét xdc tic hoa rin dugc bd sung ndm trong khoang tir 0,001%
trong luong dén 10% trong luwong va uu tién 13 ndm trong khoang tir 0,01% trong
lugng dén 1% trong luong so vé6i téng trong lugng ctia ché phdm gdm hop chét
episulfua c6 cong thic (1).

Luu huynh

C6 thé bd sung luu huynh vao ché phim c6 thé polyme héa ctia phuong 4n
nay dé cai thién hé s khiic xa cla cac san phém dac thu duoc. Béi véi luu huynh
ma duoc st dung cho cac nhwa quang hoc, do tinh khiét cta ching wu tién 14 98%
hodc cao hon, vu tién hon 1a 99% hoéc cao hon, va uu tién hon nita la 99,5% hoac
cao hon. Pé ting do tinh khiét, c6 cac truong hop trong dé phwong phap loai bd
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thanh phan d& bay hoi ciing duogc wu tién.

V& céc dic tinh, luu huynh c6 thé ¢6 bét ky dang mién 14 luu huynh c6 thé
dugc hoa tan trong ché pham c6 thé polyme hoéa, nhung dang bot 1a duge wu tién,
va dang bot min dugc uu tién hon.

Trong trudng hop trong d6 téng trong luong ctia hop chét episulfua va luu
huynh duoc thiét 14p dén 100 phan theo trong luong, lwong luu huynh duoc bd
sung ndm trong khoang tir 10 phan theo trong luong dén 50 phan theo trong luong,
uu tién 14 ndm trong khoang tir 10 phén theo trong lugng dén 40 phén theo trong
lwong, v uu tién hon 13 nim trong khoang tir 10 phan theo trong luong dén 30
phén theo trong lugng. Trong khi bd sung, chét xdc tic luu hoa da biét nhu la
imidazol hodc amin c6 thé duoc str dung cling nhau.

Chét cai bién nhya

Céc vi du v& chét cai bién nhwa bao gdm céc hop chét epoxy, céc olefin
gbm céc (met)acrylat, cac hop chét amino, cac hop chat thiol, cac polyphenol, axit
amin va cdc mercaptoamin, cdc axit hitu co, cac anhydrit, va cac axit hitu co
mercapto.

Céc chét phu gia khac

Ngoai chét cai bién nhua, cac chit phu gia d& biét khac nhau nhu 13 téc
nhan thdo khuén trong, chét 6n dinh 4nh sang, chit nhudém xanh, chét hip thy tir
ngoai, chit chdng oxy hoa, chit nhuém mau, va chat don cé thé dugc bd sung vao
phu thuéc muyc dich mién 13 khong gy ra van d& gi. Tac nhén thédo khuén bén
trong la este cta axit phosphoric ¢6 tinh axit c6 cong thirc chung (4) duéi day co

thé dwoc sir dung.

R3 ﬁ
ok O\KL}HO Nou) @
| Ro ' _ 3-m

Trong cdng thirc nay, m 14 sd nguyén 1a 1 hodc 2, n 1a sd nguyén tir 0 dén
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18, R1 14 nhém alkyl c6 1 d&n 20 nguyén tir cacbon, va mdi loai trong s6 R2 va R3
doc lap 1a nguyén tir hydro, nhém metyl, hodc nhom etyl. S6 lwong cic nguyén tir
cacbon trong [], wu tién 13 tir 4 ¢én 20.

Céc vi du v& R1 trong cdng thirc chung (4) bao gdm céc gbc hitu co ¢b
ngudn gdc tlr hop chit béo mach thing nhu 13 metan, etan, propan, butan, pentan,
hexan, heptan, octan, nonan, decan, undecan, dodecan, tetradecan, va hexadecan;

cac gbe hitu co c6 ngudn gbe tir hop chit béo mach nhanh nhu 1a
2-metylpropan, 2-metylbutan, 2-metylpentan, 3-metylpentan, 3-etylpentan,
2-metylhexan, 3-metylhexan, 3-etylhexan, 2-metylheptan, 3-metylheptan
4-metylheptan, 3-etylheptan, 4-etylheptan, 4-propylheptan, 2-metyloctan,
3-metyloctan, 4-metyloctan, 3-etyloctan, 4-etyloctan, va 4-propyloctan;

céc gbc hitu co c¢6 ngudn gde tir cac hop chét vong béo nhur 14 xyclopentan,
xyclohexan, 1,2-dimetylxyclohexan, 1,3-dimetylxyclohexan, va
1,4-dimetylxyclohexan; va

hop chét trong ti, nhung R1 khéng bi giéi han & cac hop chét duoc 1dy 1am
vi du nay.

Céc vi du vé& cac san phdm c6 sin trén thi truong cla este cla axit
phosphoric ¢6 tinh axit bao gdm Zelec UN duoc san xuét boi Stepan Company,
loat san phém JP duoc sén xult boi Johoku Chemical Co., Ltd., loat san phém
PHOSPHANOL duge san xudt béi Toho Chemical Industry Co., Ltd., loat san
phdm AP va DP duoc san xuét boi Daihachi Chemical Industry Co., Ltd., va cac
san pham tuong tu.

Chét 6n dinh 4nh sang 13, cac hop chit gdc amin khéng tur do c6 thé duoc
st dung.

Céc vi du v& cac hop chit gbc amin khong tu do bao gdm Lowilite 76 va
Lowilite 92 dugc san xuit béi Chemtura Corporation, Tinuvin 123, Tinuvin 144,
Tinuvin 292, Tinuvin 765, va Tinuvin 770DF dugc san xuét béi BASF, Adekastab

LA-52 va LA-72 duoc san xuét bdi ADEKA Corporation, JF-90 va JF-95 dugc san
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xuét bdi Johoku Chemical Co., Ltd., va tuong tu.

Céc vi du vé chit nhuém mau xanh bao gém cac chit nhudm mau xanh ma
c¢6 dai hp thu trong khoang budc séng tir mau cam dén mau vang trong khoang
anh sang nhin thiy duoc va c6 chirc ning didu chinh cic mau sic cta cac vt liéu
quang hoc dugc tao nén tir nhya nay. Cac vi du cu thé hon vé chét nhudm mau
xanh bao gdm cac chit thé hién tir mau xanh dén mau tim.

Céc vi du vé chét hép thu tia tir ngoai bao gdm céc chit hap thu tia tir ngoai
gbc benzophenon nhuw 13 2,2’-dihydroxy-4-metoxybenzophenon, 2-hydroxy-4-
acryloyloxy benzophenon, 2-hydroxy-4-acryloyloxy-5-tert-butyl benzophenon, va
2-hydroxy-4-acryloyloxy-2’,4’-diclobenzophenon,

cac chit hdp thu tia tir ngoai gdc triazin nhu 13 2-[4-[(2-hydroxy-3-
dodexyloxypropyl)oxy]-2-hydroxyphenyl]4,6-bis(2,4- dimetylphenyl)-1,3,5-triazin,
2-[4-(2-hydroxy-3-tridexyloxypropyl)oxy]-2-hydroxyphenyl]-4,6-bis(2,4-
dimetylphenyl)-1,3,5-triazin,
2-[4-[(2-hydroxy-3-(2’-etyl)hexyl)oxy]-2-hydroxyphenyl]-4,6-bis(2,4-
dimetylphenyl)-1,3,5-triazin,
2,4-bis(2-hydroxy-4-butyloxyphenyl)-6-(2,4-bis-butyloxyphenyl)-1,3,5-triazin, va
2-(2-hydroxy-4-[1-octyloxycarbonyletoxy]phenyl)-4,6-bis(4-phenylphenyl)-1,3,5-
triazin; va

cac chat hip thu tia tir ngoai gdc benzotriazol nhu 13 2-(2H-benzotriazol-
2-yl)-4-metylphenol, 2-(2H-benzotriazol-2-yl)-4-tert-octylphenol, 2-(2H-
benzotriazol-2-yl)-4,6-bis(1-metyl-1-phenyletyl) phenol, 2-(2H-benzotriazol-2-yl)-
4,6-di-tert-pentylphenol, 2-(5-clo-2H-benzotriazol-2-yl)-4-metyl-6-tert-butylphenol,
2-(5-clo-2H-benzotriazol-2-yl)-2,4-tert-butylphenol, va 2,2’-metylenbis[6-(2H-
benzotriazol-2-yl)-4-(1,1,3,3-tetrametylbutyl)phenol]; va tuong tu, va céc vi du uu
tién vé& ching bao gém cac chét hdp thu tia tr ngoai gdc benzotriazol nhu 14
2-(2H-benzotriazol-2-yl)-4-tert-octylphenol va  2-(5-clo-2H-benzotriazol-2-yl)-
4-metyl-6-tert-butylphenol. Céc chét hép thu tia tir ngoai ndy co thé duoc str dung
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don 1¢ hodc hai hodc nhidu chit hép thy tia tir ngoai ¢ thé duoc st dung cung
nhau.

Luong cac chit phu gia duoc bd sung nay duge wu tién nim trong khodng
tir 0,05 phén theo trong lugng dén 2,0 phin theo trong lwong va wu tién hon 1a ndm
trong khoang tir 0,05 phan theo trong lwong dén 1,5 phén theo trong luong so voi
tong 100 phan theo khdi lwong ctia cac thanh phan cu thanh.

Ché phim c6 thé polyme hoéa ding cho vét liéu quang hoc cia phuong an
ndy c6 thé thu duoc bang cach tron céc thanh phin dugec mé ta & trén. Dbi véi
phuong phép trén, céc thanh phan c6 thé duoc tron st dung phuong phép da biét
trong linh vuc k¥ thuéat 1ién quan.

Ché phim cé thé polyme hoa ciia phuong 4n nay 13 ché phim co thé
polyme hoa a) chita ché phim chtra episulfua dugc md ta & trén, ché phdm c6 thé
polyme hoa b) cdn chira hop chét polythiol trong ché phdm chira episulfua duoc
md ta & trén, hodc ché phdm c6 thé polyme hoa c) con gdm hop chit polythiol va
hop chét polyisoxyanat trong ché phim chira episulfua duge mo ta & trén.

Tir quan diém vé& viée c6 ty 18 sinh khdi cao, ché phdm c6 thé polyme hoa
uu tién 14 bao gdm thanh phan monome duoc san xuét tir nguyén lidu c6 ngudn gbe
tir thyre vat, va ché phdm chira episulfua trong ché pham c6 thé polyme hoa a) duogc
san xuét tir nguyén liéu c6 ngudn gbe tir thye vét. Trong ché phdm c6 thé polyme
hoa b), it nhat mot ché phim chira episulfua va hop chét polythiol dwoc san xudt tir
nguyén liéu c6 ngudn gbe tir thuc vat. Trong ché phdm c6 thé polyme héa c), it
nhit mot trong sé ché phdm chira episulfua, hop chit polythiol, va ché phim
polyisoxyanat duoc san xuét tir nguyén liéu c6 ngudn gde tir thu vat.

Ché phim c6 thé polyme hoa ding cho vat liéu quang hoc ctia phuong an
ndy c6 thé thu duoc bang cach tron céc thanh phan dwoc mé ta & trén. Pdi véi
phuong phép tron, céc thanh phan c6 thé dugc tron str dung phuong phap di biét
trong linh vyc k¥ thuat lién quan.

Trong ché phdm c6 thé polyme héa ding cho vit liéu quang hoc cia
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phuong 4n nay, ty 16 mol ca tit ca cac nhom mercapto trong polythiol (b) 14 nim
trong khoang tir 0,8 dén 1,2, wu tién 13 ndm trong khoéang tir 0,85 dén 1,15, va uu
tién hon 14 nam trong khoang tir 0,9 dén 1,1 so véi tht ca cac nhom isoxyanat trong
polyisoxyanat (a). Trong khoang dugc mé ta & trén, c6 thé thu duoc ché phdm c6
thé polyme héa ding cho vét liéu quang hoc ma duge wu tién sir dung lam vat lidu
quang hoc, cu thé 13, thiu kinh deo mét.

San phim dac

Khi ché phim c6 thé polyme héa ding cho vét liéu quang hoc ctia phwong
an ndy duoc hoa rén-polyme hoa, ¢ thé thu cac san phim dic cé cac dic tinh tuyét
voi nhu 13 d6 trong sudt, hé s6 khuc xa, tinh chiu nhiét, va d6 bén. Tg cta san
phém dic 1a 60°C hodc cao hon, wu tién 1a 70°C hodc cao hon, va uu tién hon la
80°C hodc cao hon.

Hon nita, khi nguyén liéu c6 ngudn gdc tir thuc vat duoc st dung, c6 thé
thu dugc cac san phim dic gdm nhwa ding cho vt liéu quang hoc ma phi hop véi
mdi trudng toan ciu. Ty 18 sinh khdi ctia nhya ddi véi vét liéu quang hoc c6 thé
thiét 1ap dén 25% hodc cao hon.

Tir quan diém vé st dung céc ngudn khong phai hoa thach, uu tién 13 sir
dung nguyén liéu ma nguyén liéu ¢6 ngudn gde tir thuc vt dugc sit dung cho nd va
nguyén lidu 6 ty 18 sinh khdi cao. Tuy nhién, khi ty 18 sinh khéi ctia nhwa dugc cai
thién, da c6 céc trudng hop trong d6 cac dic tinh va twong tu suy bién.

Nho cac nghién ciru sdu rong, cc tac gia sang ché da phat hién ra ring, khi
ché phdm chira episulfua ma thu dugc tir glyxerin thu duge tlr cac nguyén lidu co
ngudn gbc tir thuc vt duoc st dung, nhua sulfua c6 ty 18 sinh khéi 14 25% hoic
cao hon va san phém dic duge tao nén tir nhwa 6 thé thu dugc, thi c6 thé gop phén
vao viée tn dung cac ngudn khong phai héa thach, va hon nita, nhya ding cho vét
liéu quang hoc 1a tuyét voi xét vé d6 trong sudt, tinh éhiu nhiét, va do bén va d@)ng
thoi ¢ su can bang tuyét voi vé céc dic tinh nhu 13 hé s khic xa, s6 Abber, cac
dic tinh thdo khuén, va tuong tw va san phim dic chtra nhya nay c6 thé thu duoc
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va céc tic gia sang ché dd hoan thanh sang ché.
Str dung

Céc vat liéu quang hoc dugc tao nén tir san phim dtc ciia phuong 4n nay
c6 thé duoc tao ra véi nhidu hinh dang khéc nhau béng cach thay ddi cac khuén
trong khi tring hop khéi. Cu thé 13, cac vat lidu quang hoc c6 thé duge sir dung
trong céc cach st dung khéc nhau nhur 13 cac théu kinh 1am bang chét déo, cac thau
kinh méy anh, cic diot phat séng (cac LED), cac lang kinh, soi quang, cac nén ghi
thong tin, cac bd loc, cac diot phat sang, cac thau kinh quang hoc dung cho xe ¢,
va c4c thdu kinh quang hoc ding cho céc robot. Cu thé 13, cac vét liéu quang hoc
duoc uu tién 14 cac vat liéu quang hoc nhw 13 cac thdu kinh 1am béng chét déo, cac
théu kinh may anh, va cac diot phat sang hodc cac bd phan quang hoc.

Céc vi du v& c4c thdu kinh 1am bing chét déo bao gdm kinh deo mét duoc
lam bang chit déo duoc tao nén tir nhya polythiouretan va cac thau kinh phan cuc
1am bing chit déo trong d6 mdt 16p duoc tao nén tir nhya polythiouretan dugc can
mong trén it nhat mdt bé mit ctia mang phén cye.

Quy trinh san xuét thau kinh deo mét 1am bing chét déo

Phuong phap san xuét thu kinh deo mét lam bang chit déo clia phuong 4n
ndy bao gdm céc budc dudi day.

Budc (1): Ché phdm c6 thé polyme héa ding cho vat lidu quang hoc cla
phuong 4n nay duoc phun vao khuén ding dé duic thau kinh.

Budc (2): Ché phdm c6 thé polyme héa ding cho vat liéu quang hoc dugc
héa rin-polyme hoa trong khuén ding dé dtc thdu kinh.

Duéi day, cac bude tuong tmg s& duge md ta 1an luot.

Budce (1)

Trong budc ndy, ché phdm c6 thé polyme hoéa ctia phuong 4n nay duogc
phun vao khuén (khuén ding dé dac thiu kinh) dwoc gilt sit dung miéng dém,
bang, hodc tuong ty. O thoi diém nay, tiy thudc vao cac dic tinh can thiét cho cac
sén phdm dtc thu duoc, vu tién 14 thue hién qué trinh xir Iy khir khi & 4p sut giam,
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xtt Iy loc nhur 13 ting 4p hodc giam ap, hodc twong ty néu can.

Budc (2)

Trong budc nay, polyme héa ché pham c6 thé polyme héa dugc dd khuon
trong khuén dugc bat diu & nhiét dd dinh trude, va ché phém duogc polyme hoa.
Céc diéu kién polyme hoa thay dbi dang ké phu thudc vao céac loai polyisoxyanat
hodc céac rugu dugc str dung, hinh dang cua khudn, va tuong ty va nhu vay, khong
bi gi6i han, va ché phim duoc polyme hoéa & nhiét do khoang 0°C dén 140°C trong
1 gior dén 48 gio.

Théu kinh deo mét dugc lam bing chét déo thu dwoc c6 thé duge st dung
sau khi dugc tao (cac) 16p pht trén mdt hozic ca hai (cac) bé mit néu can. Céc vi du
v& 16p phti bao gdm 16p 16t, 16p pht ctmg, 16p chdng phan xa, 16p phu chdng dong
swong, 16p chéng bam ban, va 16p chéng thdm nude. Mbi 16p trong sé cac 16p phu
ndy c6 thé duogc st dung don 1&, hodc nhiéu 16p phi ¢6 thé duoc st dung & dang
nhiéu 16p. Trong truong hop trong d6 cac 16p phit duoc bé tri trén ca hai bé mait,
céc 16p pht giéng nhau hodc cac 16p phi khac nhau c6 thé dugc bé tri trén cac 16p
tuong ung.

Trong cac 16p phii nay, chat hap thu tia tir ngoai nhim muc dich bao vé thau
kinh hodic mét khdi cac tia tir ngoai, chit hip thu hdng ngoai nhdm muc dich bao
vé& mét khoi cac tia hdng ngoai, chit 6n dinh 4nh séng hodc chit chéng oxy hoa
nhim muc dich cai thién tinh chju thoi tiét cta thau kinh, cic thudc nhudm hoac
cac chit mau va, hon nita, cac thubc nhudm quang séc hodic cac chit mau quang
sic nhim muc dich nang cao tinh thoi trang ctia thau kinh, tic nhan chdng tinh dién,
va, ngoai ra, cac chét phu gia d3 biét dé ning cao dic tinh ctia thiu kinh c6 thé
dugce sir dung cting nhau. Di véi cac 16p duge phti nhd pht, cc tdc nhan 1am déu
khac nhau ding dé nang cao céc dic tinh phu ¢ thé duoc st dung.

Lép 16t thuong duge tao ra gitra 16p phi cimg dugce mo ta dudi day va thau
kinh quang hoc. Ldp 16t 13 16p phii dugc ding dé cai thién d6 bam dinh vao 16p
phu cting va thiu kinh ma duoc tao ra trén 16p 16t va, trong mot s6 trudng hop,
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ciing c6 kha ning cai thién tinh chiu va dép. Bét ky vét liéu nao déu c6 thé duoc str
dung cho 16p 16t mién 13 nguyén liéu ndy c6 tinh bam dinh cao vao thdu kinh quang
hoc thu dugc; thong thudng, cac ché phdm 16t gdm nhua géc uretan, nhua gbe
epoxy, nhua gbc polyeste, nhua gbc melamin, va polyvinyl axetal 1am céc thanh
phan chinh va tuong tw duoc st dung. Trong ché phdm 16t, dung mdi thich hop
khéng c¢6 nhitng anh huéng dén thau kinh c6 thé duoc sir dung dé dé diéu chinh do
nhét ctia ché phdm. RS rang 1 c¢6 thé khéng can sir dung céc dung moi.

Lép 16t ciing c6 thé duoc tao ra bang cach st dung phwong phap bét ky
trong s& phuong phép phu va phuong phép siy. Trong truong hop trong d6 phuong
phap phi dugce st dung, 16p 16t dugc tao ra bing cach phun ché phdm 16t 1én thdu
kinh st dung phuong phap pht d3 biét nhu 13 phii quay hodic pht nhiing va sau d6
hoa rén ché phim phu. Trong truong hop trong d6 phuong phap séy duoc st dung,
16p 16t dugc tao ra sit dung phuong phép sdy da biét nhu 1a phuong phap CVD
hodc phuong phap léng tu chan khéng. Trong khi hinh thanh 16p 16t, bé mit cua
théu kinh c6 thé duoc dua di xir Iy so bd nhur 14 xir Iy kiém, xir ly plasma, hodc xir
ly tr ngoai néu can dé cai thién d6 bam dinh.

Lép phu cting 13 16p phit duge ding dé tao céc chire ning nhu 14 chéng tray
sudc, chéng mai mon, chdng m, chiu nuéc néng, tinh chiu nhiét, va tinh chiu thoi
tiét cho bé mit théu kinh.

Théng thudng, dbi véi 16p phu cimg, ché phim phi cimg chira hop chét
silic hitu co héa rén duge va mdt hodc nhiéu loai trong s6 céc hat min duge cu
thanh tlr oxit phtrc ciia mot hodc nhiéu loai trong sé cac hat min oxit cia nguyén t6
duogc lua chon tir nhém nguyén tb gém Si, Al, Sn, Sb, Ta, Ce, La, Fe, Zn, W, Zr, In,
va Ti vid/hodc hai hodic nhiéu loai trong sd cac nguyén t6 dugc lua chon tir nhom
nguyén t6 dugc mé ta & trén duoe sir dung.

Ngoai c4c thanh phan dugc mé ta & trén, ché phdm phu cimg wu tién bao
g0m it nhit 14 bat ky loai ndo trong sd cic amin, cAc axit amin, cac phirc chét
axetylaxetonat kim loai, céc mubi kim loai ca axit hitu co, cac axit percloric, cac
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mubi cia cac axit percloric, c4c axit, cac clorua kim loai, va cic hop chét epoxy da
chirc. Trong ché phdm phu cting, dung méi thich hop khong ¢6 cac anh hudng dén
thiu kinh c6 thé dugc sir dung. RS rang 1a ché phim phu ctng c6 thd khéng chua
cac dung moi.

Lép phu cimg thudng duge tao ra bang cach phun ché phdm phu cimg st
dung phuong phép pht da biét nhu 13 pht quay hoiic pht nhing va sau d6 héa rén
ché pham pht ctmg. Cac vi du vé phwong phap héa rén bao gdm céc phuong phap
héa rén trong d6 ché pham phi cimg duoc hda rén nhd hoa rin nhiét hodc chiéu
cac tia c6 nang lugng nhur 14 céc tia tir ngoai hodc céc tia sng nhin thdy duogc. Dé
ngan chin sinh ra céc van giao thoa, hé s6 khic xa ctia 16p phu ctmg wu tién 1 nim
trong khoang +0,1 tir hé s6 khtic xa ctia thau kinh.

Thong thudng, 16p chéng phan xa dugc tao ra trén 16p phu cimg néu can.
Céc 16p chéng phan xa dugc phén loai thanh céc 16p chdng phan xa vd co va céc
16p chéng phan xa hitu co, va, trong trudng hop trong d6 16p chéng phan xa 13 16p
chdng phan xa v6 co, 16p chng phan xa niy duoc tao ra sir dung oxit v6 co nhu 13
Si0, hodc TiO, va bang phwong phép sdy nhu 14 phuong phép ldng tu chan khong,
phuong phap ma phun, phuong phap ma ion, phuwong phép hé trg chum ion, hoic
phuong phap CVD. Trong trudong hop trong d6 16p chéng phan xa 13 16p chéng
phén xa httu co, 16p chéng phan xa ndy duoc tao ra st dung ché phdm gém hop
chét silic hitu co va cac hat min gdc silic oxit rong bén trong va bang phuong phap
uot.

Lop chéng phan xa co thé ¢6 cAu tric mot 16p hodc cAu tric da 16p, va,
trong trudong hop trong do 16p chdng phan xa c¢é cau triic mot 16p duoc st dung, hé
s6 khiic xa ctia 16p chéng phan xa vu tién 13 thdp hon so véi hé sb khic xa cta 16p
phu cting it nhat 12 16n hon hodc bang 0,1. Dé trién khai mot cach c¢6 hiéu qua chirc
ning chéng phan xa, mang chdng phan xa da 16p wu tién 1 duoc tao ra, v, trong
trudng hop ndy, cac mang cb hé s6 khic xa thip va cac mang c6 hé sb khic xa cao
1an luot duoc can méng. Ciing trong trudng hop nay, su chénh 1éch vé hé sb khuc
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xa gilta mang ¢ hé sé khuc xa thip va mang c¢6 hé s khic xa cao vu tién 13 16n
hon hoédc bﬁmg 0,1. Cac vi du vé cac mang cé hé s6 khic xa cao bao gém cac mang
Zn0O, TiO,, CeO,, Sby0s, Sn0,, ZrO,, va Ta,Os, va céc vi du vé cdc mang c6 hé sb
khiic xa thip bao gdm cac mang SiO, va tuong tu.

Trén 16p chéng phan xa, 16p phu chéng dong suong, 16p chéng bam bén, va
16p chéng thAm nudc co thé 1a dugc tao ra néu can. Bdi véi cac phuong phép tao
16p phit chdng dong swong, 16p chéng bam ban, va 16p chéng thAm nudc, céc
phuong phap xi Iy, cac vat liéu xi Iy, va twong tu 13 khong giéi han cy thé mién 13
khong co céc tac dong bét loi 1én chirc ning chdng phan xa, va cdc phuong phap
xtr Iy 16p pha chéng dong swong, cac phuong phap xtr Iy chéng bam bén, va céc
phuong phap xir Iy chdng thdm nude, va cac vat lidu da biét c6 thé duoc st dung.
Céc vi du v& cac phuong phap xtr 1y 16p phit chdng dong suong va chéng ban ban
bao gdm phwong phép trong d6 bé mit duoc pht bing chit hoat dong bé mit,
phuong phép trong dé mang hit nude dugc gin vao bé mat dé truyén cac dic tinh
hép thy nuée, phuong phap trong d6 bé mit dugc phii bang phan nhé va rinh nhd
dé ting cudng cc dic tinh hip thu nude, phuong phép trong d6 cac dic tinh hip
thy nude duoc truyén sir dung hoat tinh quang xtc tac, phwong phép trong d6 xir Iy
siéu ky nudc duoc thyce hién dé ngin chin sy bam dinh ciia cac giot nudce, va tuong
tur. Ngoai ra, céc vi du vé& xtr Iy chdng thdm nudc bao gdbm phwong phép trong d6
16p xtr Iy chdng thAm nuée duoc tao ra bang cach ling tu hodic ma phun hop chit
silan chira flo hodic tuong tu, phuong phép trong d6 hop chét silan chua flo dugc
hoa tan trong dung méi va sau dé duoc phun, nhd d6 tao ra 16p xir Iy chdng thdm
nudc, va tuong tu.

ThAu kinh deo mét dugc 1am bang chit déo cia phurong 4n ndy c6 thé dugc
nhudm st dung céc chit tao mau thich hop dé dé truyén céc dic tinh thoi trang
hodc céc dic tinh quang sic. Thiu kinh c6 thé duoc nhudm béng cach sir dung
phuong phap nhudm da biét va théng thuong 13 dwoc nhudém béng cach str dung
phuong phap dudi day.

-40-



20098

Théng thudng, thdu kinh nguyén liéu thd duoc hoan thién thanh bé mit
quang hoc dugc dinh trudc duge ngdm trong chét léng nhudém trong d6 chét tao
mau duoc st dung dugce hoa tan hodc dugce phan tan déng nhét (bude nhudm), va
sau d6 chét tao mau duoc dinh hinh bing cach gia nhiét thiu kinh néu can (budc u
sau nhudém). Céc chit tao mau dugc st dung trong bude nhudém khong gi6i han cy
thé mi&n 1 cac chét tao mau 13 cac chit tao mau d3 biét; tuy nhién, théng thudng,
c4c thude nhudém tan trong du hodc céc thude nhudém phan tan trong dau duoc sir
dung.

Dung méi duoc sir dung trong buéc nhudém khong gidi han cu thé mién 14
dung méi c6 kha ning hoa tan hogc phan tan dong nhét cac chit tao mau duoc st
dung. Trong budc nhudm nay, cht hoat dong bé mit dé phén tin cac chét tao mau
trong chét 1éng nhuém hozic chit mang dé ting tbc nhudm cé thé duoc bd sung néu
can. Trong budc nhudm, céc chét tao mau va chét hoat dong bé mit, ma dugc bd
sung vao néu cin, dugc phén tan trong nude hodc hdn hop clia nude va dung moi
hitu co dé tao ra bé nhudm, théu kinh quang hoc dugc ngdm trong bé nhuém nay,
va budc nhudm dugce thuc hién & nhiét d6 dinh trude trong thoi gian dinh trude.
Nhiét 0 nhudm va thoi gian nhudm thay d6i phu thudc vao cac ty trong mau mong
muén; tuy nhién, thong thuong, nhi€t do nhudm va thoi gian nhuém uu tién la
120°C hodc thép hon va x4p xi tir vai phit dén hang chuc gio, va ty trong nhuém
cta bé nhudm ndm trong khoang tir 0,01% theo trong lwong dén 10% theo trong
lwgng. Ngoai ra, trong truong hop trong d6 khé nhudm, thi thdu kinh c¢6 thé duoc
nhudém & diu kién ting ap.

Budc G sau nhudm ma duge thue hién néu cin 14 bude trong d6 xir Iy gia
nhiét dugc thyc hién trén vét liéu thiu kinh dugc nhudm. Trong xir Iy gia nhiét,
nude con lai trén bé mit cta vat liéu thiu kinh dugc nhudm trong budc nhudm
duoc loai bo st dung dung moi hodc twong tu hodc dung mdi dugce lam khd béng
gi6, va sau d6 vat liu thiu kinh dugc git, ching han, trong 10 nhu 13 16 gia nhiét
bang hdng ngoai trong mdi trong moi trudng khi quyén hosc 10 gia nhiét bing dién

-4]-



20098

trd trong thoi gian dinh trudce. Budce U sau nhudm ngén chén sy bac mau cuia vat
liéu thau kinh dugc nhudém (budc ngan chin sy bac mau) va loai bo 4m ma da xAm
nhap vao vt liéu thiu kinh trong khi nhudm.

Phuong phép san xuét thau kinh phan cuc duoc 1am bang cht déo

Phuong phép san xuét thdu kinh phén cuc dugc 1am bang chit déo cia
phuong 4n ndy bao gdm cac bude dudi day.

Budc (a): Mang phan cuc duoc ¢b dinh & bén trong khudn dé duc théu kinh
& trang thai trong d6 it nhit mot bé mit cia mang phan cuc duoc tach khoi khudn.

Budc (b): Ché phidm c6 thé polyme héa ding cho vat liéu quang hoc cia
phuong an nay dugc phun vao khoang khong gitta mang phan cuc va khudn.

Budc (c): Lép dugc tao nén tir nhya polythiouretan duge cdn mdng bén
trén it nhat modt bé mat clia mang phan cuc bing cach polyme hoéa-hda rén ché
phim c6 thé polyme hoéa ding cho vat lidu quang hoc.

Dudéi ddy, cac budce tuong tng s& dugc mo ta tiép theo.

Budc (a)

Mang phén cyc dugc tao nén tir polyeste déo nhiét dugce dat trong khoang
khong cta khudn dé duc thiu kinh sao cho it nhit mot trong sé cac bé mit mang
trd thanh song song vai bé mit ddi dién bén trong khudn. Mét khoang khéng dugc
tao ra gitta mang phan cuc va khuén. Mang phén cuc ¢6 thé dugce tao ra va dugc
gén tir trude.

Budc (b)

Tiép theo, trong khoang khéng cta khudn dé dac théu kinh, ché phdm c6
thé polyme hoa ding cho vat liéu quang hoc ctia phuong 4n nay dugce phun vao
khoang khong gitta khuén va mang phén cuc st dung bg phun dinh trude.

Budec (¢)

Tiép theo, khudn d& db khuon thau kinh ma mang phan cuc duoc ¢ dinh
vao d6 ma ché phim co thé polyme hoa duing cho vit liéu quang hoc da duge phun
dugc gia nhiét trong 10 hodc trong thiét bi gia nhiét duoc trong nudc hodic twong tur
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st dung chuong trinh nhiét d6 dinh trudc trong vai gio dén hang chuc gid, nhd d6
hoéa ran va tao hinh ché phim c6 thé polyme hoéa ding cho vat liéu quang hoc.

Céc didu kién nhiét d6 d& polyme hoa héa rin thay dbi phu thudc vao thanh
phan cta ché phdm c6 thé polyme héa, loai chit xtic tac, hinh dang cta khuén, va
tuong tu va nhu vy, khéng bi gidi han, va qué trinh polyme héa héa rin duoc thuc
hién & nhiét d6 tir 0°C dén 140°C trong 1 gid dén 48 gio.

San pham duoc 14y ra khoi khuén ding dé dic thau kinh sau khi két thuc
hoéa rén va duc. Nho d6, c6 thé thu thiu kinh phén cuc duoc 1am bing chat déo clia
phuong an nay trong d6 16p dugc tao nén tir nhya polythiouretan duge can mong
trén it nhat mot bé mit cia mang phan cue.

D6i voi thau kinh phan cuc duge 1am bing chét déo clia phuong 4n nay,
nhim muc dich lam giam sy bién dang dwoc giy ra bdi sy polyme hoa, mong
mudn thue hién qué trinh xi Iy G bang cach gia nhiét thdu kinh duoc théo ra.

Théu kinh phén cyc duoc lam bing chit déo cta phuong 4n nay cé thé
duoc sir dung sau khi dugce tao ra ¢6 (céc) 16p phu trén mot hodc cé hai bé m3t néu
can. Céc vi du v& 16p phu, trong tir 16p phu cho kinh deo mit duge 1am béng chét
déo, bao gdm 16p 16t, 16p phit cting, 16p chdng phan xa, 16p pha chéng dong suong,
16p chéng bam bén, va 16p chdng thAm nuéc.

Dén day, phuong 4n cia sang ché da dugc md ta, nhung phuwong an chi 13
mot vi du clua séng ché, va cac kiéu khac nhau vé cac cach thiét 1ap khéc co thé
dugc sir dung mién 13 hiéu qua ciia sang ché khong bi anh hudng.

Vi du thuc hién sang ché

Dudi day, sang ché s& duge mé ta chi tiét hon nhd st dung céc vi dy, nhung
sang ché khéng bi gi6i han & d6. Trong phan mo ta dudi day, trir phi c6 quy dinh cu
thé khac, “céc phdn” va “%” 14 cac don vi khdi lugng.

Phuong phép tinh toan ty 18 sinh khdi (%) ctia hop chét episulfua

Ty 18 sinh khéi trén co s& cacbon clia epiclohydrin 12 nguyén lidu c6 ngudn

gbc tir thue vat dugc coi 1a 100%, va ty 1é sinh khéi ctia hop chét episulfua duoc
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téng hop hop dugc tinh todn cho cacbon trén co s& ty 18 sinh khdi dwoc mod ta &
trén.

Ty 1& sinh khéi (%) cta hop chét episulfua={(sé luong céc nguyén tir
cacbon ¢4 ngudn gde tir epiclohydrin trong phéan tir hop cht episulfua)x(ty 1€ sinh
khdi (%) ctia epiclohydrin)}/{(sé lwong céc nguyén tir cacbon trong phan tir hop
chét episulfua)}

Phuong phap tinh ton ty 18 sinh khdi (%) ctia polythiol

Ty 18 sinh khdi dua trén cacbon ciia epiclohydrin ctia nguyén lidu c6 ngudn
gbe tir thue vat duoc coi 13 100%, va ty 16 sinh khdi cta polythiol dwoc tdng hop
dugc tinh todn cho cacbon trén co sé ty 1€ sinh khéi dugc md ta & trén.

Ty 18 sinh khéi (%) cua polythiol={(s6 lwong cic nguyén tir cacbon c6
ngudn gbe tir epiclohydrin trong phén tir polythiol)x(ty 1& sinh khéi (%) cua
epiclohydrin)}/{(sd luong cac nguyén tir cacbon trong phan tir polythiol)}

Phuong phép tinh toén ty 18 sinh khéi (%) ctia nhua ding cho vt liéu quang hoc

Ty 1€ sinh khéi ctia nhya duoc mé ta trong vi du 7 duogc tinh toan cho
cacbon trén co s& cac ty 18 sinh khéi ctia hop chét episulfua va polythiol.

(Ty 18 sinh khéi (%) ctia nhya ding cho vat liéu quang hoc)={(s6 lugng céc
nguyén tir cacbon trong hop chit episulfua duoc sir dung)x(ty 1é sinh khéi (%) cua
hop chét episulfua)+(s6 lwong cic nguyén tir cacbon trong hop chét polythiol dugc
str dung)x(ty 16 sinh khéi (%) ctia hop chét polythiol)}/{(sb luong cic nguyén tir
cacbon trong hop chét episulfua dugc sir dung)+(sd lugng cac nguyén tir cacbon
trong hop chét polythiol dugc sir dung)}

Phuong phép thir nghiém dic tinh ciia thdu kinh

Théu kinh thu duoc nhd polyme hoéa duge danh gia bang cach thyc hién thir
nghiém dac tinh. Thir nghi¢ém dac tinh dugc thuc hién ve hé s6 khuc Xa, s6 Abbe,
tinh chiu nhiét, va trong luong riéng, va ching dwoc danh gia bang cach sir dung
cac phuong phap thir nghiém dudi day.

- Hé s6 khuc xa (ne) va sb Abbe (ve): Hé s6 khiic xa va sb Abbe duogc do &
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20°C bang cach s dung khtc xa ké Pulfrich KPR-30 dugc san xuit boi Shimadzu
Corporation.

- Tinh chiu nhiét: Nhiét d6 chuyén hoa thuy tinh (Tg) trong phuong phap
xuyén TMA (véi tai 50g va duong kinh déu kim 14 0,5 mmd) duge do 13 tinh chiu
nhiét bang cach sir dung TMA-60 dugc san xuét béi Shimadzu Corporation.

- Trong lugng riéng: duoc do & 20°C bing cach st dung phuong phép
Archimedean.

Céc diéu kién do GC-MS

Epiclohydrin hodc clomercaptopropanol thu duoc nhd qué trinh téng hop
dugc phéan tich nho GC-MS.

- GC-MS: HP-6890GC/5973N MSD

- Cot: DB-5MS "

- Céc diéu kién 10: 60°C (gitt 1,0 phut)—(10°C/phit)—200°C (giit 5,0
phut) |

- Chét mang: He 1,5 ml/phut
Vi du 1: Téng hop 1,3-diclo-2-propanol

Glyxerin thu dugc tir nguyén lidu c6 ngudn gde tir thuc vat (237g, 2,57mol),
dung dich nudc cia 33% hydro clorua (559,3g, 5,06mol), va axit adipic (219g,
1,50mol) duoc cép lién tuc vao binh phan tng (1) tir cac dudng khéc nhau, va thoi
gian luu & 130°C duogc thuc hién 1a 20 gid. Trong phén Ung nay, hoi nudc sinh ra
tir binh phan tng (1) dwoc cdp vio binh phan tmg (2) (25°C), pha nuéc va pha hitu
co duoc cip vao binh ling gan (binh phan tmg (3)), phan pha nuée duge tich ra
duoc tai ché cho binh phan tmg (2), va su hdi luu dwoc giit. Pha nude gdbm 15%
1,3-diclo-2-propanol va pha hiru co gdbm 88% 1,3-diclo-2-propanol dugc thu gom
& ctra ra binh lédng gan, nho d6 thu 1,3-diclo-2-propanol (270g, 2,09mol).

Vi du 2: Téng hop epiclohydrin

1,3-diclo-2-propanol thu dugc trong vi du 1 (258,76g, 2,01mol) dugc phun

vao binh phan tng 1 lit dugc trang bi bd diéu nhiét thay tinh. Dung dich nuéc c6
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19,1% theo trong lwong NaOH (397,1g, 1,90mol) dugc bd sung vao binh thét cb
trong 20 phit c6 khudy manh & 25°C. O cubi thoi diém bd sung, hén hop thu duoc
dwoc chuyén vao phéu tach. Pha hitu co dugc tich, va epiclohydrin 99,97%
(159,8g, 1,73mol) thu dugc bang cach chung cét. Epiclohydrin thu duge duogc do
bang GC-MS, va dugc xéc dinh ring cac luong cta cac san phdm phu gde clo nhu
1a alyl clorua, 1,2-diclopropan, 2,3-diclopropen, rugu 2-cloalyl, 1,3-diclopropen, va
1,2,3-triclopropan & gidi han phét hién (1 ppm) hodc it hon va cac ham lugng cta
chiing 13 thip hon so véi ham luong ciia epiclohydrin dugc tdng hop tir nguyén
liéu thd c6 ngudn gbe tir ngudn déu mé nhu 13 alyl clorua hodc propylen.

Vi du 3: Téng hop hop chét polythiol

Téng hop hop chit polythiol gdm 4,8-dimercaptometyl-1,11-dimercapto-
3,6,9-trithiaundecan lam thanh phﬁn chinh

2-mercaptoetanol (51,2 phan trong luong), nude duoge khir khi (mic oxy
duoc hoa tan: 2 ppm) (26,5 phan trong lwong), va dung dich nudce 49% trong luong
13 natri hydroxit (0,16 phan trong lwong) dwoc phun vao binh phan {mg.
Epiclohydrin dugc san xudt tir glyxerin c6 nguén goc thuc vt
(EPICLOHYDRIN(ECH) duoc san xuét bdi Nippon Solvay K. K.) (61,99 phan
trong luong) duge bd sung biang cach nho giot trong 6,5 gid & 9°C dén 11°C va,
tiép theo, dugc khudy trong 60 phut.

Tiép theo, dung dich nudc soda sulfua 17,3% (150,0 phan trong luong)
duoc bd sung bang cach nhé giot trong 5,5 gidr & 7°C dén 37°C va, tiép theo, duoc
khudy trong 120 phit.

Ngoai ra, axit clohydric 35,5% (279,0 phan trong lugng) duge phun vio dé,
sau d6, thioure c6 do tinh khiét 13 99,90% (125,8 phan trong luong) duoc phun vao
d6, va cac thanh phén duoc khudy trong ba gior & diéu kién héi luu & 110°C, nho d6
gay phan tng clo hoa thiuroni. Sau khi 1am mét hdn hop dén 45°C, toluen (214,0
phan trong lugng) dugc bd sung vao, hdn hgp duogce 1am mét dén 26°C, dung dich

nude c6 25% trong lwong 14 amoniac (206,2 phéan trong lugng) dugc phun vao &
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26°C dén 50°C trong 30 phiit, va cac thanh phin dugc khudy & 50°C dén 65°C
trong mot gio & gy phan tmg thay phén, nh¢d d6 thu dung dich toluen cia hop
chét polythiol muc tiéu. Axit clohydric 36% (59,4 phén trong luong) duge bd sung
vao dung dich toluen, va hdn hop dugc rira bang axit & 34°C dén 39°C trong 30
phiit hai 14n. Nude dugce khir khi (mirc oxy duogc hoa tan: 2 ppm) (118,7 phén trong
lwong) duge bd sung vao va dugc rira & 35°C dén 45°C trong 30 phit ndm lan. Sau
khi toluen va luong nhé 4m dugc loai bd & didu kién gia nhiét va giam &p, hon hop
duoc loc & cac ap sudt giam st dung may loc mang loai PTFE 1,2 pm, nhd d6 thu
dwoc  hop chit polythiol (1159 phadn trong luong)  gdm
4,8-dimercaptometyl-1,1 1-dimercapto-3;6,9-t1*ithiaundecan (dudi day goi la hop
chit A), 4,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan (duéi ddy goi
13 hop chét B), va 5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan (dudi
day goi 1 hop chét C) lam céc thanh phéan chinh (hdn hop chét ddng phéan ciia céc
Hop chat A/B/C=85/5/10 (ty 1émol)).

Vi dy 4: Téng hop hop chét polythiol

Téng hop hop chit polythiol gébm 4,8-dimercaptometyl-1,11-dimercapto-3,6,9-
trithiaundecan 1a thanh phén chinh

2-Mercaptoetanol (51,2 phan trong luong), nuée duge khir khi (mirc oxy
duoc hoa tan: 2 ppm) (26,5 phén trong luong), va dung dich nudc chira 49% trong
lwong cta natri hydroxit (0,16 phan trong luong) duoc phun vao binh phan tng.
Epiclohydrin 99,97% thu dugc trong vi du 2 (1,99 phan trong luong) dugc bd sung
bang cach nhé giot trong 6,5 gir & 9°C dén 11°C va, tiép theo, duge khudy trong
60 phut.

Tiép theo, dung dich nuéc soda sulfua 17,3% (150,0 phan trong luong)
duoc bd sung bang cach nho giot trong 5,5 gid & 7°C dén 37°C va, tiép theo, duoc
khudy trong 120 phit.

Ngoai ra, axit clohydric 35,5% (279,0 phén trong luong) duoc phun vao,

sau do, thioure c6 dd tinh khiét 12 99,90% (125,8 phén trong lwong) duoc phun vao,
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va c4c thanh phan dugc khudy trong ba gid & diéu kién hoi luu & 110°C, nhd d6
gdy phan tmg clo héa thiuroni. Sau khi 1dm mét hdn hop dén 45°C, toluen (214,0
phén trong lwong) duoc bd sung vao, hdn hop duoc lam mat dén 26°C, dung dich
nude 25% theo trong lwong 14 amoniac (206,2 phén trong lwong) dugc phun vao &
26°C dén 50°C trong 30 phut, va cac thanh phan dugc khudy & 50°C dén 65°C
trong mét gid dé gy phan tng thily phan, nhd d6 thu dung dich toluen cta hop
chét polythiol muc tiéu. Axit clohydric 36% (59,4 phan trong luong) duoc bd sung
vao dung dich toluen, va hdn hop dugc rira bang axit & 34°C dén 40°C trong 30
phtt hai 1an. Nuéc duge khir khi (mic oxy dugc hoa tan: 2 ppm) (118,7 phan trong
lwong) dugc bd sung vao va duge rira & 35°C dén 45°C trong 30 phut ndm 1an. Sau
khi toluen va mot lugng nho hoi Am duoc loai bd ¢ diu kién gia nhiét va gidm ap,
hén hop duoc loc & cac ap sudt giam str dung may loc mang loai PTFE 1,2um, nho
d6 thu dugc hop chét polythiol (116,1 phan trong luong) chira
4 8-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan (dudi day, goi 14 hop
chit A), 4,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan (dudi déy, goi
1a hop chét B), va 5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan (duédi
day, goi 1 hop chit C) 14 cac thanh phan chinh (hdn hop chat dong phén ciia céc
hop chit A/B/C=85/5/10 (ty 1& mol)).

Ty 18 sinh khéi ctia hop chit polythiol dugc tinh toan bang cach sir dung
biéu thirc dudi day tinh theo cacbon trén co sé ty 18 sinh khéi cia epiclohydrin 1a
100%.

Ty 18 sinh khéi ctia hop chét polythiol={(s6 lugng cac nguyén tir cacbon cd
ngudn gdc tir epiclohydrin trong hop chét phan tir polythiol) x (ty 18 sinh khéi (%)
cta epiclohydrin)}/{(s6 lwong céc nguyén tir cacbon trong hop chét phan tir
polythiol) }=60%

Vi du 5: Tong hop hop chét episulfua

Epiclohydrin duoc san xudt tir glyxerin c¢6 nguén gbc thuc vat

(EPICLOHYDRIN(ECH) dugc san xuét bdi Nippon Solvay K. K.) (190g (2mol)),
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metanol (500ml), va canxi hydroxit (1,0g) dugc phun trong mot binh phan tmg thét
cd duogc trang bi c6 thanh khuéy, nhiét ké, 6ng kin khi, va bd ngung tu, nhiét do
bén trong duoc giit ndm trong khoang tir 0°C dén 5°C & diéu kién khudy, khi hydro
sulfua (75g, 2,2mol) dugc thdi vao hé phan ting qua dng kin khi trong hai gid, va
cac thanh phan dugc gia héa & 5°C trong ba gid.

Chét 16ng phéan ting dugc loc, metanol dugce loai bd, va sau d6 phan con lai
duoc chung cit, nhd d6 thu clomercaptopropanol. Trong clomercaptopropanol thu
duoc, nude tinh khiét (1000ml), va natri hydro carbonat (168g, 2mol) dugc phun,
iot rén (254g, 1mol) duoc phun theo cach chia timg phan trong mdt gi¢r trong khi
gift nhiét do bén trong nim trong khoang tir 5°C dén 10°C, va céc thanh phan dugc
gid hoéa & 10°C trong 12 gio.

Chét 16ng phan tmg di dugc gia hoa duge loc, va cac tinh thé mau tring thu
duoc duge sdy kho & 4p sudt giam. Céc tinh thé mau tring dugc sdy, metanol
(250ml), va toluen (500ml) dwoc phun 14n nita vao binh phan tng, natri hydroxit
47% trong luong (240g, 2,8mol) dwoc bd sung timg giot trong mdt gid trong khi
gift nhiét d6 bén trong ndm trong khoang tir 3°C dén 5°C, va cac thanh phan duoc
gia hoa trong 30 phit. Sau khi két thic phan tmg, toluen (100ml) dugc bd sung vao,
va 16p hitu co dugc rira bang nude tinh khiét ba 1an.

Lép hitu co thu duge duge khir nuée bing magie sulfat khan va sau d6
duoc loc, va dung méi dugce loai bo khoi phén loc thu duoc.

Sau khi loai bd dung méi, phan con lai duoc loc, va bis(2,3-epoxypropyl)
disulfua thu dugc (hiéu sudt: 92%). Bis(2,3-epoxypropyl) disulfua) (100g,
0,54mol), thioure (100g, 1,3mol), axit axetic (2g), toluen (250ml), va metanol
(200ml) dugc phun trong mét phan tng binh thot c¢d dugc trang bi c6 bd khuéy,
nhiét ké, va bd ngung tu, nhiét d¢ bén trong dugc gilt & 15°C, va cac thanh phén
duogc khudy trong 16 gio.

Sau khi két thuc phan tng, toluen (150ml) duoce bd sung vao, va hdn hop

duoc rira bang dung dich natri clorua, nudc axit sulfuric 1%, va, mét 14n nita, dung
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dich natri clorua. Lép hitu co thu duge duge khir nude béng magie sulfat khan va
sau d6 duogc loc, va dung mdi dugce loai bd khoi phén loc thu dugc. Axetonitril
(600ml) dugc bd sung vao phan con lai thu dugc bang cach loai bd dung méi dé
hoa tan nd, va dung dich ndi trén mit duoc loc.

Phan con lai thu dwoc bang cach loai bd dung mdi khéi phan loc thu dugce
duoc loc, nhd d6 thu dugc ché phadm (77,5g) (hiéu suét do tinh khiét-dwong luong
14 58%) ctia hop chat thioepoxy chira 85% trong luong 1a bis(2,3-epithiopropyl)
disulfua. Ché phim (50g) ctia hop chét thioepoxy nay c6 do tinh khiét 14 85% trong
lwong dugc tuyén chon bang cach sic ky cot silicagel, nhdr d6 thu dugc hop chét
episulfua (38g).

Vi du 6: Téng hop hop chét episulfua

Epiclohydrin 99,97% thu dugc trong vi du 2 (190g (2mol)), metanol
(500ml), va canxi hydroxit (1,0g) dugc phun vao mét phan mg binh thét cb duoc
trang bi c6 thanh khuéy, nhiét ké, éng kin khi, va bd ngung tu, nhiét d6 bén trong
duoc gitt ndm trong khoang tir 0°C dén 5°C & didu kién khudy, khi hydro sulfua
(75g, 2,2mol) duoc thdi vao hé phan tmg qua dng kin khi trong hai gid, va céc
thanh phan duoc gia héa & 5°C trong ba gid.

Chét 1éng phan tmg duoc loc, metanol dugc loai bd khoi phan loc, va sau
d6 phan con lai dwoc chung cét, nhd d6 thu dugc clomercaptopropanol. Trong
clomercaptopropanol thu duoc tir epiclohydrin duoc tong hop tir nguyén lidu thd
¢6 ngudn gbc tir ngudn dau mo nhur 13 alyl clorua hodc propylen (dwgc san xuit bsi
Asahi Gosei Kagaku Co., Ltd.), thanh phén c6 thoi gian lwu 10 phit trong phép do
GC-MS 1 0,2% vé hé sb d6 bén. Nguoc lai, thanh phan c6 thoi gian luu 10 pht
trong clomercaptopropanol thu dugc & ddy 13 0,03% vé hé sb d6 bén. RS rang 13,
khi epiclohydrin dugc san xuét tir glyxerin dugc st dung lam nguyén liéu thd, su
sinh ra cac tap chit c6 ngudn gbc tir céc tap chét gbe clo duoc ngin chin, va ham
lwong céc tap chit c6 thé duoc ngan chin.

Clomercaptopropanol thu dugc, nude tinh khiét (1000ml), va natri hydro
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carbonat (168g, 2mol) duoc phun, iot rin (254g, 1mol) dugc phun theo cach chia
thanh timg phan trong mot gid trong khi gitt nhiét do bén trong nim trong khoang
tir 5°C dén 10°C, va cAc thanh phan duoc gia héa & 10°C trong 12 gid.

Chét 10ng phan tmg d4 duoc gia hoa duge loc, va cac tinh thé mau tring thu
duoc duoc sdy & ap sudt giam. Cac tinh thé mau tring duoc sdy, metanol (250ml),
va toluen (500ml) mét 1an nita duge phun vao binh phan tmg, 47% trong lwong
natri hydroxit (240g, 2,8mol) duoc bd sung timg giot trong mét gidr trong khi gitr
nhiét do bén trong nim trong khoang tir 3°C dén 5°C, va céc thanh phan dugc gia
hoa trong 30 phit. Sau khi két thiic phan tmg, toluen (100ml) dugc bd sung vao, va
16p hitu co duge rira bang nude tinh khiét ba 1an.

Lé6p hitu co thu duge duge khir nuée bing magie sulfat khan va sau d6
dugc loc, va dung moi duge loai bo khoi phén loc thu duoc.

Sau khi loai b dung méi, phan con lai duoc loc, va bis(2,3-epoxypropyl)
disulfua thu dugc (hiéu sudt: 92%). Bis(2,3-epoxypropyl) disulfua) (100g,
0,54mol), thioure (100g, 1,3mol), axit axetic (2g), toluen (250ml), va metanol
(200ml) duoc phun vao mdt phan tmg binh thét ¢ dugce trang bi c6 bd khudy, nhiét
ké, va bod ngung tu, nhiét d6 bén trong dugc gitt & 15°C, va cac thanh phén duoc
khudy trong 16 gio.

Sau khi két thiic phan tmg, toluen (150ml) dugc bd sung vao, va hdn hop
duoc rira bing dung dich natri clorua, nuéc axit sulfuric 1%, va, mot 1an nita 13
dung dich natri clorua. Lép hiru co thu dugc dugc khir nudc bang magie sulfat
khan va sau d6 dugc loc, va dung méi dugc loai bd khoi phén loc thu dugc.
Axetonitril (600ml) dugc bd sung vao phan con lai thu dugc bing céch loai bd
dung méi dé hoa tan nd, va dung dich ndi trén mit dugc loc.

Phan con lai thu duoc béng cach loai bé dung moi khédi phe‘in loc duoc loc,
nhd d6 thu duoc ché phim (77,9¢) (hiéu suit do tinh khiét-duong lugng 14 58%)
ctia hop chét thioepoxy chita 85% trong lwgng bis(2,3-epithiopropyl) disulfua. Ché
phdm (50g) ctia hop chét thioepoxy ndy ¢ do tinh khiét 1a 85% trong lugng dugc
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tuyén chon béng cach sic ky cot silicagel, nhd d6 thu dugc hop chét episulfua
(39g).

Ty 18 sinh khdi ctia hop chét episulfua duge tinh toan bing cach st dung
biéu thirc dudi day cho cacbon trén co sé ty 18 sinh khéi cia epiclohydrin 1a 100%.

Ty 18 sinh khéi ctia hop chat episulfua={(s6 luong cac nguyén ti cacbon c6
ngudn gbc tir epiclohydrin trong phén tir hop chét episulfua) x (ty 16 sinh khdi (%)
ctia epiclohydrin)}/{(s6 luong cic nguyén tir cacbon trong phan tr hop chét
episulfua) }=100%
Vidu7

- N,N-dimetylxyclohexylamin (0,007g) va N,N-dixyclohexylmetylamin

(0,032g) dugc hoa tan trong bis(2,3-epithiopropyl) disulfua (hop chét episulfua thu
duoc trong vi du 5; 31,8g), va hdn hop (hop chét polythiol thu dugc trong vi du 3;
3,2¢) gdbm 4,8-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,
4,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, va
5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan 1am cac thanh phan
chinh dugc bd sung vao, va cac thanh phan duge khudy & 20°C trong 30 phut, nho
d6 tao ra chét 1ong phdi tron. Chét 1ong d3 tron nay duoc khir khi & 600Pa trong
mot gio, dugce loc béng cach st dung bd loc PTFE 1um, va sau d6 dugc phun vao
khuén thity tinh ding cho thau kinh phing 2C c6 d6 day tAm 1a 2mm va duong
kinh 14 80mm. Khuén thiy tinh ndy dugc gia nhiét dan tir 30°C dén 80°C trong 19
gity va dugc gitr & 80°C trong hai gid. Khudn duoc 1am mét dén nhiét d6 trong
phong va dugce loai bo khuén thiy tinh, nhd 6 thu thau kinh nhya. Thiu kinh nhua
thu duogce duge 1 thém & 120°C trong ba gid. Nhya thu duoc c6 hé s6 khiic xa (ne)
1a 1,738, sd Abbe 13 32, Tg 1a 78°C, trong luong riéng 14 1,47, va ty 18 sinh khdi 1a
96%.
Vidu 8

N,N-dimetylxyclohexylamin (0,007g) va N,N-dixyclohexylmetylamin
(0,032g) dugc hoa tan trong bis(2,3-epithiopropyl) disulfua (hop chét episulfua thu
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duoc trong vi du 6; 31,8g), va hdn hop (hop chét polythiol thu dwoc trong vi du 4;
3,2g) gém 4,8-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan,  4,7-
dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, va 5,7-dimercaptometyl-
1,11-dimercapto-3,6,9-trithiaundecan 1am cac thanh phan chinh duge bd sung vao,
va c4c thanh phan dugc khudy & 20°C trong 30 phut, nhd d6 tao ra chét 16ng phdi
tron. Chét 1ong da trén nay dugc khir khi & 600Pa trong mdt gid, duoc loc bang
cach str dung bd loc PTFE 1um, va sau d6 dugc phun vao khudn thiy tinh dung
cho thu kinh phéng 2C ¢6 d6 day tAm la 2mm va duong kinh 14 80mm. Khuén
thily tinh nay dugc gia nhiét dan tir 30°C dén 80°C trong 19 gid va duoc gitt &
80°C trong hai gid. Khudn dugc lam mat tdi nhiét d6 trong phong va dugc loai bo
khuon thiy tinh, nhé d6 thu thiu kinh nhwa. Thau kinh nhya thu dugc dugce G thém
& 120°C trong ba gio. Nhya thu dugc ¢6 hé sd khic xa (ne) 13 1,738, sb Abbe 14 32,
Tgla 78°C, trong luong riéng 1a 1,47, va ty 1€ sinh khéi 14 96%.

Ty 18 sinh khdi (%) cta nhya=[{31,8 (phan trong luong ciia hop chit
episulfua)/210,4 (trong lugng phan tir cua hop chit episulfua) x 6 (sb luong céc
nguyén tir cacbon trong mét phén tir hgp chét episulfua) x 100 (ty 1¢ sinh khéi (%)
cta hop chit episulfua)} + {3,2 (phan trong lugng cta hop chit polythiol)/366,7
(trong luong phan tir cia hop chét polythiol) x 10 (sd lugng cc nguyén tir cacbon
trong mdt phan t&r hop chét polythiol) x 60 (ty 1& sinh khdi (%) clia hop chat
polythiol)}1/[{31,8 (phén trong luong ciia hop chit episulfua)/210,4 (trong lwong
phan tir ciia hop chét episulfua) x 6 (sb lugng cac nguyén i cacbon trong mdt phan
tir hop chét episulfua)}+{3,2 (phan trong luong ciia hop chét polythiol)/366,7
(trong luong phan tir ctia hop chat polythiol) x 10 (sb luong cac nguyén tir cacbon
trong mdt phén ttr hop chét polythiol)}1/=96%

Trong cac vi du dugec mo ta & trén, co thé thu céc nhua géc sulfua dung lam
cac vat liéu quang hoc co6 su céan béng tuyét voi vé céc dic tinh nhu 1a hé sd khuc
xa cao va tinh chiu nhiét cao tir cac ché phdm co thé polyme hoéa gdm hop chit

episulfua ma thu duge st dung nguyén li€u tho thu duge tir glyxerin, va co thé thu
-53-



20098

céc nhya dung l1am céc vat lidu quang hoc ¢6 ty 18 sinh khéi cao 1a 70% hodc cao
hon bing cach két hop hop chit episulfua, hop chét polythiol, va hop chét dugc san
xudt tir nguyén liéu c6 ngudn gde tir thyc vt

Don séng ché ndy huéng quyén uu tién trén co s& don yéu cau cp bang
ddc quyén sang ché Nhat Ban sb 2014-047890 duoc ndp ngay 11/3/2014 va don
yéu ciu cip bing doc quyén sang ché Nhat Ban sb 2014-185995 dugc ndp ngay
12/9/2014, n6i dung cia cac don nay duoc két hop & day.
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YEU CAUBAO HQ

1. Quy trinh san xuét hop chét episulfua ding cho v4t liéu quang hoc, bao gdm:

budc clo héa glyxerin dé thu diclopropanol;

budc epoxy héa diclopropanol d thu epiclohydrin;

buéc cho epiclohydrin phan {(mg v&i tic nhan sulfat hoa dé thu hop chit
bis(clohydrin) (di)sulfua nhd hop chét thiol;

budc epoxy hoa hop chit bis(clohydrin) (di)sulfua & cac diéu kién bazo dé
thu hop chit epoxy; va

budc cho hop chét epoxy phan {mg véi tac nhan sulfat héa dé thu hop chét
episulfua c6 cong thirc chung (1) sau day:

) S
S—(S )n

trong d6, trong cong thirc nay, n 1a 0 hodc 1.
2. Quy trinh theo diém 1, trong d6 glyxerin thu duoc tir cac nguyén lidu c6 ngudn
gbe tir thuc vat.
3. Quy trinh theo diém 1 hoic 2,

trong d6 budc clo hoa glyxerin dé& thu diclopropanol 13 budc clo hoa
glyxerin d& thu hop phin chira diclopropanol bao gdm céc séﬁ phdm phuy trén co sé
clo ma 13 it nhdt moét loai dugc chon tur alyl clorua, 1,2-diclopropan,
2,3-diclopropen, rugu 2-cloalylic, 1,3-diclopropen va 1,2,3-triclopropan, va

trong d6 budc epoxy héa diclopropanol dé thu epiclohydrin 1 budc epoxy
hoéa diclopropanol ctia hgp phén chira diclopropanol @ thu ché phdm chia
epiclohydrin chita c4c san phdm phu trén co s& clo v&i lugng bing hodc nhé hon
5000ppm ma cac san phdm phu trén co s& clo ndy dugc tao ra & budc clo héa

glyxerin.
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