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(57) Sang ché dé cap dén phuong phap thiét 1ap diéu kién polyme hoa bao gdm budc
thu dic tinh vat 1y (S10), trong d6, khi hdn hop bao gdm hop chét phan tmg c6 thé
polyme hoa bao gdm hop chét episulfua, va chét xiic tic polyme hoa dugc gia nhiét va
duy tri & nhiét d0 duoc xac dinh trudc, gia tri dac tinh vat Iy a co nguén géc tor nhom
chtrc ctia hop chét phan tng c6 thé polyme hoa trude khi gia nhiét va gié tri ddc tinh vat
1y b c6 ngudn gbe tir nhom chire con lai sau khi duy tri nhiét trong thoi gian duoc xéac
dinh trude, duoc thu, budc tinh ty 16 nhoém chirc con lai (S20) dé tinh ty 16 nhém chirc
con lai tir gia trj dic tinh vat Iy a va gia tri ddc tinh vat 1y b, budc tinh hé sb téc d6 phan
mg (S30) dé tinh hé s téc dd phan tmg tir ty 16 nhém chie con lai dya trén cong thirc
tdc do phan tng; va budc tinh nhi¢t d§ polyme hoa (S40) dé tinh nguoc moi nhiét do
polyme hoa & mdi thoi diém duoc xac dinh trude trong thoi gian polyme hoa dua trén
cong thirc tbc do phan tng, bang cach st dung hé sd toc d6 phan tng, sao cho cac diéu
kién sau dy duoc thoa man: trong khoang ma trong d6 ty 1& polyme hoa 1a bing hoic
16n hon 0% va bang hodc nho hon 20%, toc do polyme hoa 1a 16n hon 0%/gid va bang
hodc nho hon 3,0%/gio va d6 1éch chuén 14 bang hodc nho hon 0,8%/gio. Sang ché con

dé cap dén phuong phap san xuat vat liéu quang hoc.
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Linh vue ky thuat dwoc dé cap

Sang ché dé cap dén phuong phap thiét 1ap diéu kién polyme hoa va phuong
phap san xut vat liéu quang hoc c6 hinh thirc bén ngoai tuyét voi.
Tinh trang k§ thuit ciia sang ché

Céac thAu kinh chit déo nhe hon va khoé v& hon cac thiu kinh vo co va c6 thé
dugc nhudém va do d6 da nhanh choéng tré nén phé bién dé lam vat liéu quang hoc cho
thdu kinh mét va éng kinh may anh va san phdm twong tw. Cho dén nay, cac san phdm
duc khac nhau cho thiu kinh d4 dugc phat trién va st dung.

Céc nhua 1am th4u kinh chat déo can c6 tinh nang cao hon va can c6 chi s6 khuc
xa cao hon, s6 Abbe cao hon, ty trong thép hon, dd bén nhiét cao hon, va tuong tu. Céc
vat liéu nhua khéac nhau cho thau kinh da duoc phat trién va st dung cho dén nay.

Trong s6 nay, vat li¢u quang hoc lam béng nhua trén co so sulfua co chi s6 khuc
xa cao va sd Abbe cao va dang dugc nghién ciu dé 1am vat liéu c6 chi sd khtc xa siéu
cao ¢c6 chi s6 khic xa 16n hon 1,6. Nhua trén co s& sulfua nay thu dugc béng cach
polyme héa hdn hop c6 thé polyme héa bao g6m hop chét episulfua.

Tai liéu sang ché 1 mo ta phuong phép san xuét thdu kinh chéat déo bao gdm
buée phun dé diu chinh hdn hop ¢6 thé polyme hoa chira hop chét episulfua t6i nhiét
d6 dugc xac dinh trude hodc thép hon va nap hdn hop nay vao khuodn, va budc hoa rén
dé dat khudn trong didu kién nhiét do/thoi gian duoc x4c dinh trudce dé polyme hoa hén
hop ¢6 thé polyme hoa nay.

Tai liéu sang ché 2 dé xuat phuong phap san xudt thdu kinh chit déo thu dugc
bang cach polyme hoéa diic hdn hop chira hop chét episulfua, trong d6 phan tng so bd
dugc thue hién cho dén khi mdi thanh ph?m di vao trang thai ma trong do su két taa do
tai két tinh khong xay ra ngay ca khi duoc lam ngudi, va sau dé chét tro thao khuon noi
duoc bd sung vao do.

Céc tai liéu sang ché 3 va 4 dé xuit phuong phéap san xuit hdn hop c6 thé polyme
héa cho vt liéu quang hoc trong do chét 16ng phan tng so bod thu duge bang cach thuc

hién phan ing so bo dbi véi hdn hop chira hop chét episulfua ¢ nhiét do phan Ung dinh
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trude, va chét xac tac polyme hoa dugc bd sung vao chét 1ong phan mg so bd nay va
dugc cho phan tng ¢ nhiét do/thoi gian dinh trudce.

Tai liéu sang ché 5 d& xuAt, dé 1am phuong phap san xuét théu kinh chat déo day
¢6 chi sb khiic xa cao, phuong phéap san xult c6 bude duy tri gdm nap hon hgp co thé
polyme héa vao khuon va sau do6 duy tri hén hop ¢6 thé polyme héa nay & nhiét do ban
dAu cta thoi diém nap hodc cao hon, va bude lam ngudi gdm lam ngudi hdn hgp c6 thé
polyme hoa. P4 1am nhua thu dugc tir hdn hop nay, nhya episulfua duge 14y lam vi du.

Tai liéu sang ché 6 bac 16 phuong phap san xuét thau kinh chat déo c6 budc hoa
rén, trong d6 budc nay co bude duy tri dé duy tri, sau budc nap, hon hgp c6 thé polyme
héa ¢ nhiét dd ban dau ctia thoi diém thuc hién budce nap hodc cao hon, va budc lam
ngudi dé 1am ngudi hdn hop co thé polyme héa sau budc duy tri. Hop chat episulfua
dwoc vi du 1am hop chét duoc bao gom trong hdn hop nay.

Tai liéu sang ché 7 boc 16 chuong trinh md phong phan ting copolyme hoa nhiéu
thanh phan va phuong phap tinh toan phan ng copolyme héa nhiéu thanh phan dé mo
phéng phan ung polyme héa gbc kiéu nhiéu thanh phan.

Tai liéu sang ché 8 bdc 10 phuong phap md phong phin img polyme hoa gbe
hoac polyme trong nhii twvong dé xéac dinh cég didu kién san xuét polyme.

Tai lidu sang ché 9 boc 16 hé théng kiém soat qua trinh dé thyc hién phan tng
polyme hoa trong bon phan tng theo mé.

Tai liéu k¥ thuat da biét:
Tai liéu sang ché:

[Tai liéu sang ché 1] Cong bb don sang ché Nhat Ban s6 2004-209968

[Tai liéu sang ché 2] Cong bb don sang ché Nhat Ban s6 2010-105229

[T liéu sang ché 3] Cong bd don sang ché Nhat Ban s 2014-47334

[Tai liéu sang ché 4] Cong bd don qudc té s6 2013/122068

[Tai liéu séng ché 5] Cong bd don sang ché Nhat Ban s6 2012-240414

[Tai liéu sang ché 6] Cong bd don sang ché Nhat Ban s6 2009-226742

[Ti liéu sang ché 7] Cong bd don sang ché Nhat Ban s6 2004-091688

[Tai liéu sang ché 8] Cong bd don sang ché Nhat Ban s6 2003-252910

[Tai liéu sang ché 9] Cong bd don sang ché Nhat Ban s6 2001-106703
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Nhu duge bde 10 trong céac tai liéu séng ché 1 dén 6, cac thdu kinh chét déo
thuong dugc tao ra bang cach polyme héa va hoa ran hdn hop c6 thé polyme héa dugc
nap trong c@p khuon; tuy nhién, tbc do polyme hoa ctia hdn hgp ¢6 thé polyme héa nay
thay ddi phu thudc vao nhiét do va sy phan bd nhiét d nhe lam tang hodc lam giam cuc
b tc dd polyme hoa.

Vi ly do nay, vi du, phéan ma trong do6 tbc do polyme hoa ting 1én co trong lugng
phén tir cao hon so véi cac phan khéc va két taa xudng duéi hodc ndi 1én trén. Ngoai ra,
trong cac khuodn nay, cdc dong d6i luu cling c6 thé du’qé tao ra trong hon hop c6 thé
polyme héa. Khi hdn hop ¢6 thé polyme héa duge hoa ran trong khi cac vét cia n6 van
con, ¢6 lo ngai 14 bién dang quang hoc hodc van co thé duoc tao ra trong cac thiu kinh
chat déo.

Cu thé, hop chit c6 nhom episulfua c6 kha nang phan ung cao, va trong truong
hop ma trong d6 hdn hop c6 thé polyme hoa chira hgp chét nay duoc st dung dé san
xudt vat liéu quang hoc, su polyme héa qua mirc hodc phan (mg phu xay ra va kho san
xuét thdu kinh c6 van giam.

Céc didu kién nhiét do polyme héa 1 didu kién cuc k¥ quan trong dé ngén chin
bién dang quang hoc va céac van. Vi du vé céac diéu kién nhiét do polyme hoa bao gém
céc diu kién duogc boc 19 trong céc tai liéu sang ché 1 dén 4; tuy nhién, khoang nhiét
do dugc xac dinh trude duge thiét 1ap don gian dya trén kinh nghiém.

Céc tai lidu sang ché 5 va 6 md ta vAn dé 1a, khi sy tang/giam cuc bo toc do
polyme héa dugc tao ra, bién dang quang hoc va van dugc tao ra trong cac thau kinh
chat déo. Nhu da rd tir viée sit dung thuét ngir "tang/giam", do léch so véi tbc d6 polyme
héa chuén 12 vin dé. Su “ting/giam” cua tbc dd polyme hoéa trong cac tai liéu vién dan
nay cé nghia la d léch khi qua trinh polyme hoa trong do bién dang quang hoc hodc
van khong dugc tao ra duoc lay lam chuén. Trong céc tai liéu sang ché 5 va 6, dé ngan
chin dd léch nay, trong budc hoa ran hdén hop co thé polyme hoa, sy ting nhiét do, su
duy tri nhiét d9, va sy giam nhiét do dugc két hop mot cach thich hop dua trén kinh
nghiém.

Céc tai liéu sang ché nay khong boc 10 y tuong kiém soét, & mdi thoi diém, tbe
do polyme héa & mdi thoi didm tir khi bat dau polyme hoa cho t6i thoi diém duoc xéac

dinh trudec.
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Céc tai liéu sang ché 7 dén 9 boc 16 cic md phong vé phan ting polyme hoa trong
qué trinh polyme hoéa, va, trong Tai liéu sang ché 7, viéc tinh ty 1& polyme hoa dugce thuc
hién & nhiéu thoi diém (cac doan 0021 dén 0022, Fig.8, va twong tu).

Tuy nhién, trong cac phép tinh toan trong cac tai liéu sang ché nay, ty 1& polyme
hoéa va tuong tu dugc tinh véi nhiét do la diéu kién cho trude. Thc 1a trong cac phép tinh
toan trong cac tai liéu sang ché nay, nhiét d¢ dugc st dung lam “dilu kién can thiét cho
viéc tinh toan”.

Viéc thiét 1ap cac didu kién nhiét do theo phan tich 1y thuyét vé toc do phan tng
ctia hdn hop ¢co thé polyme hoa nhu néu trén van chua dugc thuc hién.

Ban chit k§ thuit ciia sdng ché
Vén dé ky thuat:

Muc dich cia sang ché 1a thiét 1ap diéu kién nhiét do polyme héa ma trong diéu
kién d6 bién dang quang hoc hodc van di kém véi qud trinh hoa ran hdn hop ¢6 thé
polyme hoa chtra hop chét episulfua dugc ngin chdn va vét liéu quang hoc ¢6 hinh thirc
tuyét voi da thu duoc.

Giai phap giai quyét van dé:

Theo két qua ctia cdc nghién ctru chuyén sau dugc thuc hién boi cac tac gid sang
ché, da phat hién duoc rang, trong truong hop st dung hop chét episulfua, viéc thiét lap
thich hgp céc diu kién nhiét do polyme héa theo phan tich dugc xéac dinh trude lam cho
c6 thé tang ty 18 polyme hoa cia vat liéu quang hoc va con ngén chdn cac thay d6i vé
tbc ¢ polyme hoa trong qua trinh polyme héa va hoa ran vat liéu quang hoc va, két qua
la, su tao ra bién dang quang hoc va van duoc ngin chan va co thé thu duoc vt lidu
quang hoc c6 hinh thirc tuyét voi, nhd d6 hoan thanh sang ché.

Tac 14 c6 thé minh hoa sang ché nhu sau.

[1] Phuong phép thiét 1ap diéu kién polyme hoa, bao gdm bude thu duge ddc
tinh vt 1y, khi hon hop bao gbm hop chét phan tng c6 thé polyme héa bao gdém hop
chét episulfua, va chét xtc tac polyme héa dugc gia nhiét va duy tri & nhiét do duoc xac
dinh trude, gbm thu gia tri ddc tinh vat Iy a co ngudn gbc tir nhém chire ciia hop chat
phén g co thé polyme hoa trudce khi gia nhiét va gia tri ddc tinh vat Iy bcod ngudn gbe
tir nhom chirc con lai sau khi duy tri nhiét trong thoi gian duge xéac dinh trude, budc tinh

ty 1& nhom chire con lai dé tinh ty 16 nhém chirc con lai tir gia tri dac tinh vat 1y a va gia
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tri diic tinh vt Iy b, bude tinh hé s6 téc d6 phan tng dé tinh hé s6 toc d phan tmg tir ty
1é nhém chitc con lai dya trén cong thirc tbc do phan g, va budc tinh nhiét do polyme
hoa dé tinh nguoc mdi nhiét dd polyme hoa & mdi thoi diém duge xac dinh trude trong
thoi gian polyme hoa dua trén cong thirc tbc do phan tng, bang cach sir dung hé s tde
do phan tng, sao cho cac diéu kién sau day dugc thoa man.
(cac diéu kién)

trong khodng ma trong do ty 1¢ polyme hoa la bang hozc 16n hon 0% va bang
hoic nhé hon 20%, tde d6 polyme héa 12 16n hon 0%/gi& va bang hodc nhé hon 3,0%/gis
va do 1éch chuén 1a bang hodc nho hon 0,8%/gid.

[2] Phuong phap thiét 1ap didu kién polyme héa theo muc [1], trong d6 hop chat

episulfua dugc biéu dién bang cong thic chung (1),

(1)

trong d6 trong cong thirc chung (1), Ri dénR7 c6 thé 1a gibng nhau hodc khac
nhau va 1a nguyén tir hydro, nhém alkyl mach thing hodc mach nhanh ¢6 1 hodc nhiéu
hon 1 va 10 hoic it hon 10 nguyén tir cacbon, hodc nhom aryl dugc thé hoic khong dugc
thé c6 6 hodc nhiéu hon 6 va 18 hoic it hon 18 nguyén tir cacbon. m 1a s6 nguyén bang
hodc 16n hon 0 va bang hozc nho hon 2. p 1a s6 nguyén bing hodc 16n hon 0 va bing
hodc nho hon 4.

[3] Phuong phap thiét 14p diéu kién polyme hoa theo muc [1] hodc [2], trong d6
ty 1€ mol ctiia nhém chirc cia hop chét episulfua la bang hozc 1én hon 60 so v6i 100 mol
cta tbng s& mol nhém chitc cua hop chét phan ting c6 thé polyme hoa.

[4] Phuong phap thiét 14p didu kién polyme hoa theo muc bét ky trong s cac
muc tir [1] dén [3], trong d6 hop chét phan ting c6 thé polyme héa bao gom it nhat mot
loai dugc chon tir hop chét hydro hoat dong, hop chét polyiso(thio)xyanat, va hop chét
epoxy.

[5] Phuong phap thiét 1ap diéu kién polyme hoa theo muc bét ky trong sb cac
muc tu [1] dén [4], trong d6 gia tri dac tinh vat Iy a va gia tri ddc tinh vat Iy b la nhiét
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tri, ty trong, trong lugng phan tir trung binh khéi, trong luong phén ti trung binh sd,
cudng do phd 'H-NMR, hogc cudng dd phd SC-NMR.

[6] Phuong phap thiét 1ap diéu kién polyme hoa theo myc [1], trong d6 phuong
phép nay con bao gb6m budc thiét 1ap thoi gian polyme hoa dé chon thoi gian phéan tng,
ma trong d6 ty 1& polyme hoa ting tir trén 20% 1én dén 90%, tir 0,1 dén 150 gio, sau
budc tinh nhiét dd polyme hoa.

[7] Phuong phap san xuét vat liéu quang hoc bao gbm budc tinh cac diéu kién
nhiét do polyme héa & mdi thoi diém duoc x4c dinh trude trong thoi gian polyme hoa
bang budc (A) sau day, bude phun hdn hop bao gdm hop chét phan tng c6 thé polyme
hoa bao gdbm hop chét episulfua, va chét xtc tac polyme héa vao khudn, va bude polyme
héa va hoa ran hdn hop nay sao cho diéu kién nhiét do polyme hoa di tinh todn cho mdi
thoi gian polyme héa dugc thoa mén
bude (A):

budc thu dic tinh vat 1y, khi hon hop nay dugc gia nhiét va duy tri ¢ nhiét do
dugc xac dinh trudc, dé thu gia tri dédc tinh vatly a co nguén géc tir nhom chirc cia hop
chét phan tng c6 thé polyme hoa duge bao gdm trong hon hgp nay trude khi gia nhiét
va gia tri dac tinh vatly b ¢6 ngudn gdc tir nhém chire con lai sau khi duy tri nhit trong
thoi gian dugc xéac dinh trude, bude tinh ty 1& nhom chie con lai dé tinh ty 1& nhom chuc
con lai tir gid tri dic tinh vat 1y a va gi tri ddc tinh vat Iy b, buéc tinh hé s0 toc do phan
{ing dé tinh hé sb tbe d6 phan tng tir ty 1& nhom chire con lai dya trén cong thire tbc do
phéan ng; va budc tinh nhiét do polyme hoa dé tinh nguwoc mdi nhiét do polyme héa &
mdi thoi diém duoc xé4c dinh trude trong thdi gian polyme hoa dua trén cong thire tbe
do phan Ung, bang cach st dung hé s6 tbc do phan Gng, sao cho céc diéu kién sau day
duogc thoa man
(cac diéu kién)

trong khoang ma trong do ty 1é polyme hoa la bang hodc 16n hon 0% va bang
hodic nhé hon 20%, téc d6 polyme hoa la 16n hon 0%/gio va bang hodc nhé hon 3,0%/gio
va d9 1éch chuén 1a bang hodc nhé hon 0,8%/gio.

[8] Phuong phép san xuét vat liéu quang hoc theo muc [7], trong d6 qua trinh
polyme hoa dugc thuc hi€n trong diéu kién nhiét dd polyme hoa thu dugc bing phuong

phép theo muc bét ky trong s& cac muc tir [1] dén [4].
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[9] Phuong phép san xudt vat liéu quang hoc theo muc [7] hodc [8], trong d6 hop

chét episulfua duoc biéu dién bang cong thie chung (1),

(1)

trong do trong cong thitc chung (1), Ri dén Ry c6 thé 1a gibng nhau hodc khéc
nhau va 1a nguyén t& hydro, nhém alkyl mach thang hodc mach nhénh c6 1 hoac nhiéu
hon 1 va 10 hodc it hon 10 nguyén tir cacbon, hodc nhom aryl dugc thé hodc khong dugc
thé c6 6 hodc nhiéu hon 6 va 18 hogc it hon 18 nguyén tir cacbon. m 12 s6 nguyén bang
hodc 16n hon 0 va bang hodc nhé hon 2. p 1a s6 nguyén bang hodc 1én hon 0 va bing
hodc nho hon 4.

[10] Phuong phép san xuét vat liéu quang hoc theo muc bét ky trong s6 cac muc
tu [7] dén [9], trong d6 ty 1é mol ciia nhom chirc cua hop chét episulfua la bang hoic
16n hon 60 so v6i 100 mol cta tong sé mol nhém chire cua hop chét phan tng c6 thé
polyme hoa.

[11] Phuong phép san xuét vat liéu quang hoc theo muc bét ky trong sb cac muc
tir [7] dén [10], trong d6 hop chét phan tng c6 thé polyme hoa bao gdm it nhat mot loai
duoc chon tir hop chét hydro hoat dong va hop chét epoxy.

[12] Phuong phép san xuét vét liéu quang hoc theo muc [7], trong d6 phuong
phép nay con bao gdm budc thiét 1ap thoi gian polyme hoa dé chon thoi gian phéan ung,
ma trong do ty 1 polyme hoa tang tir trén 20% lén dén 90%, tir 0,1 dén 150 gid, sau
budc tinh nhiét d6 polyme hoa.

[13] Thiét bi thiét 1ap diéu kién polyme héa bao gom bd phén thu dic tinh vét 1y,
khi hon hop bao gdm hop chét phan g c6 thé polyme héa bao gdm hop chat episulfua,
va chét xuc tac polyme héa duge gia nhiét va duy tri & nhiét do duogc xac dinh trudce, thu
gia tri ddc tinh vatly a co ngudn gdc tir nhoém chire ciia hop chét phan tmg c6 thé polyme
héa trude khi gia nhiét va gia tri dac tinh vat 1y b co nguodn gbc tir nhém chue con lai
sau khi duy tri nhiét trong thoi gian dugc xac dinh trude, bd phan tinh ty 1€ nhom chirc
con lai dé tinh ty 1& nhoém chure con lai tir gia tri dac tinh vat ly a va gia tri déc tinh vat
Iy b, b phan tinh hé sb tbc do phan tng dé tinh hé s6 toc do phan tmg tir ty 1¢ nhom

chtrc ¢on lai dua trén cong thirc tbc do phan tng, va b phén tinh nhi¢t do polyme hoa

7
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dé tinh nguoc mdi nhiét do polyme hoa & mdi thoi diém duge xac dinh trude trong thoi
gian polyme hoa dua trén cong thirc tbc do phan tng, bang cach st dung hé sb toc do
phan tng, sao cho cac diéu kién sau day dugc thda man

(cac diéu kién)

trong khoang ma trong do ty 1é polyme hoéa la bang hodc 16n hon 0% va bang
hodic nho hon 20%, tbc dd polyme héa 1a 16n hon 0%/gid va bang hogc nhd hon
3,0%/gid;, va do léch chuan 1a bang hogc nhé hon 0,8%/gid.

[14] Chuong trinh méy tinh dé thiét 1ap diéu kién polyme hoa cho hon hop bao
g6m hop chét phan ting c6 thé polyme héa bao gbm hop chét episulfua, va chét xuc tac
polyme hoa, trong d6 chuong trinh may tinh nay khién cho may tinh hoat dong nhu:

bo phan thu dic tinh vat 1y, khi hdn hop bao gdm hop chat phan {mg c6 thé
polyme hoéa bao g6m hop chét episulfua, va chét xtic tac polyme hoa dugc gia nhiét va
duy tri & nhiét do dugc xac dinh trudc, thu gia tri déc tinh vatly a co nguén géc tir nhom
chirc ctia hop chét phan img ¢6 thé polyme héa true khi gia nhiét va gid tri ddc tinh vét
Iy b ¢6 ngudn gbc tir nhom chire con lai sau khi duy tri nhiét trong thoi gian duoc xac
dinh truée, b phan tinh ty 1€ nhom chirc con lai dé tinh ty 1€ nhom chuc con lai tir gia
rj dic tinh VAt 1§ a va gid tri dac tinh vat Iy b, bd phan tinh hé s6 tdc do phan tng dé
tinh hé 6 tbe do phan tmg tir ty 1& nhém chirc con lai dua trén cong thic toc do phan
rng, va bd phén tinh nhiét do polyme hoa dé tinh nguoc mdi nhiét do polyme hoa & moi
thoi diém duoc xac dinh trude trong thoi gian polyme hoa dua trén cong thirc tbc do
phan ung, béng cach st dung hé sb tc do phan g, sao cho cac diéu kién sau day duogc
thoa man
(cac diéu kién)

trong khoang ma trong do ty 1é polyme hoa la bang hodc 16n hon 0% va bang
hodc nhd hon 20%, téc do polyme hoa 1a 16n hon 0%/gio va bang hoic nho hon
3,0%/gid;, va do léch chuan 1a bang hogc nho hon 0,8%/gio.

[15] Thiét bi san xudt vat liéu quang hoc bao gém bd phén gia nhiét dé gia nhiét
hdn hop bao gom hop chét phan tng c6 thé polyme hoa bao gb6m hop chét episulfua, va
chit xtc téc polyme hoa, thiét bi thiét 1p diu kién polyme héa theo muyc [13], va bd
phén didu khién dé didu khién bo phan gia nhiét dé gia nhigt hon hop bao gdm hop chat

phan tng co thé polyme hoa ma bao gdm hop chét episulfua, va chét xtc tac polyme
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héa, dua trén cac didu kién nhidt do polyme hoa thu dugc bang thiét b thiét lap diéu
kién polyme hoa.

Theo sang ché, ty 1& polyme héa [%] 1a ty 1& cta hop chét phan tng ¢6 thé polyme
hdéa ma duoc polyme hoa, trong cac hop chét phan tng c6 thé polyme hoa dugc sir dung
bao gdm hop chét episulfua. Ty 1& polyme hoa 0% c6 nghia la trang théi trong do qua
trinh polyme héa ctia hop chit phan tng c6 thé polyme hoa chua b4t dau va qud trinh
polyme hoéa bét dau tr thoi diém khi chit xic tac polyme hoa dugc bd sung vao dé va
duoc tron trong d6. Toe dd polyme hoa [%/gid] 1a gia tri thu duoc bang cach chia ty 1&
polyme hoa cho thoi gian. Thoi gian polyme hoa la thoi gian tir khi hop chit phan img
¢6 thé polyme hoa ma bao gdm hop chét episulfua, va chét xuc tac polyme hoa dugce bd
sung va dugc trdn cho dén khi ty 1& polyme hoa dugc xac dinh trudc dat dugce.

Céc hiéu qua c6 loi cua sang ché:

Theo phuong phap thiét 1ap diéu kién polyme hoa theo sang ché, c6 thé thu dugc
cac diéu kién nhiét do polyme héa ma trong didu kién d6 su tao ra bién dang quang hoc
va van duogc ngin chin va thu dugce vat liéu quang hoc c6 hinh thire tuyét voi. Ngoai ra,
phuong phép san xuét vét liéu quang hoc bing cach sir dung cc diéu kién nhiét do
polyme hoa thu duoc lam cho co thé thu dugc vat liéu quang hoc ma trong do su tao ra
bién dang quang hoc va van dugc ngan chédn va co hinh thirc bén ngoai tuyét voi. Cu
thé, ngay ca trong vat liéu quang hoc nhu thAu kinh c6 db day 16p 16n trong d6 bién dang
quang hoc va van duoc tao ra d2 dang, c6 thé ngan chdn mot cach hiéu qua su tao ra
bién dang quang hoc va céc vén nay.

Ngoai ra, theo sang ché, ciing c6 thé tao ra thiét bi thiét 1ap diéu kién polyme
hoa, chuong trinh mdy tinh dé tinh diéu kién nhiét do polyme hoa, va thiét bi san xuét
vat liéu quang hoc ¢o thiét bi thiét 1ap diéu kién polyme hoa nay.

M35 ta vin tit cac hinh vé

Cac d6i tuong, dAu hiéu va cac uu didm néu trén va cac dbi tuong, déu hiéu va
cac uu didm khéc sé tré nén rd rang hon tir cac phuong an uu tién duge mo ta dudi day
va cac hinh vé kém theo dudi day.

Fig.1 1a luu db ctia phuong phép thiét 14p diéu kién polyme hoa theo phuong én

cua sang ché.
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Fig.2 12 so d khdi minh hoa cAu hinh ciia thiét bi thiét 1ap diéu kién polyme hoa
theo phuong 4n cua sang ché.

Fig.3 1a d0 thi trong d6 diéu kién nhiét do polyme hoa cho mdi thoi diém polyme
hoa thu dugc bang phuong phap thiét 14p diéu kién polyme hoa, thoi gian polyme hoa,
va ty 1€ polyme hoéa trong vi du 1 duoc v€ db thi.

Fig.4 1a d thi trong d6 didu kién nhiét do polyme hoa cho mdi thoi diém polyme
héa thu dugc bang phuong phap thiét 1ap diéu kién polyme hoa, thoi gian polyme héa,
va ty 1€ polyme hoéa trong vi du 3 duoc v€ do thi.

Fig.5 14 dd thi trong d6 didu kién nhiét do polyme héa cho mdi thoi diém polyme
hoa thu duoc bang phwong phap thiét 1ap didu kién polyme hoa, thoi gian polyme hoa,
va ty 1& polyme hoéa trong vi du 5 duoc v€ dd thi.

Fig.6 13 d thi trong d6 didu kién nhiét do polyme hoa cho mdi thoi diém polyme
hoa thu duge bang phuong phap thiét 1ap diéu kién polyme héa, thoi gian polyme hoa,
va ty 1é polyme hoéa trong vi du 7 duoc v€ dd thi.

Fig.7 12 dd thi trong d6 didu kién nhiét do polyme héa cho mdi thoi diém polyme
hoéa, thoi gian polyme héa, va ty 1€ polyme hoa trong vi du so sanh 1 dugc v& dd thi.

Fig.8 1 dd thi trong d6 diéu kién nhiét do polyme héa cho mdi thai diém polyme
hoa, thoi gian polyme hda, va ty 1€ polyme hoa trong vi du so sanh 2 dugc v& dd thi.

Fig.9 12 db thi trong dé diéu kién nhiét do polyme héa cho mdi thoi diém polyme
hoa, thoi gian polyme héa, va ty 1€ polyme hoa trong vi du so sanh 3 dugc vE dd thi.
M3 ta chi tiét sang ché

Trudce hét, phan md ta s& duge dua ra vé phuong phéap thiét 1ap diéu kién polyme
héa (md phéng) va do léch chudn theo séng ché.

(1) Phuong phép thiét 1ap diéu kién polyme hoa (md phong)

Céc md phéng vé cac phan g hoa hoc thuong duge tinh bang méy tinh & dang
cac phép tinh tuan tu. Khi tinh ty 1€ polyme hoa tang 1én nhu thé nao theo thoi gian trong
phan tmg polyme hoa (ndi cach khac, ndng do cua cdc nhom chire con lai c6 thé polyme
hoa giam di nhu thé nao), cac phép tinh duge thuc hién tuin ty & mdi thoi diém. Tuc 1a
sau khi diéu kién ban dau vé nhiét d6 va ndéng do ctia nhém chire co thé polyme hoa
dugce dua ra, viéc tinh toan dé xac dinh néng dd ctia nhém chic cod thé polyme hoa ¢

thosi diém tiép theo (t+At) duoc 1ap lai dya trén nhiét do va ndng do clia nhom chie c6

10



43538 11/67

thé polyme hoa & thoi diém t (cic phép tinh nay dugc goi dudi day 1a "céc phép tinh
tudn tu").

Cac phép tinh tudn tu cling 1a co s& cho viéc md phong theo sang ché. Ttc 1a
theo sang ché, gibng nhu trong céc ky thuét cua linh vuc lién quan trong cac téi liéu vién
dan 7 dén 9 va tuwong tu, trang thai trong hé thng polyme hoa & thoi diém tiép theo
(t+At) dugce du doan dua trén nhiét do va néng do cia nhém chire con lai co thé polyme
héa & thoi diém t.

Su khéc véi cac k¥ thuat cua linh vyce lién quan trong cdc tai liéu vién din 7 dén
9 va trong tu 13 diém ma muc tiéu cin dugc tinh & thoi diém tiép theo (t+At) khong phai
1a ndbng d6 ctia nhém chirc con lai ¢6 thé polyme hoa ma 1a hé s6 téc d6 phan tng.

Péi tugng va muc tidu ctia phép tinh 1a khac nhau gitta séng ché va cac k¥ thuat
cta linh vuc lién quan. Trong phép tinh trong cac k¥ thudt cia linh vuc lién quan, nhiét
d6 dugce st dung lam “diéu kién cén thiét cho viéc tinh toan”, trong khi theo sang ché,
nhiét do la muc tiéu can duoc tinh va 1a “két qua tinh toan”. Theo sang ché, su bién d6i
nhiét d6 duoc tinh sao cho thu dugc sy chuyén héa polyme hdéa mong mubn.

Theo mo phdng cua sang ché, trong phan thoi gian tir thoi diém t dén ngay trudc
thoi diém tiép theo (t+At) (ving ma trong d6 gié tri thoi gian 1a bang hodc 16n hon t va
nho hon t+At), tdc dd phan tGng (tbc d6 polyme hoéa) duge dat 1a v ma duge thiét 1ap
ban ddu, sau d6, hé sb tbc do phan Gng & thoi diém tiép theo (t+At) duge xac dinh sao
cho thoa man didu kién 1a tbe do phan Gng & thoi diém tiép theo (t+At) cling bang v.

Khi tinh ty 1€ polyme hoéa tang 1én nhu thé nao theo thoi gian trong phan ung
polyme hda (ndi cach khéc, ndng d6 ctia nhém chue con lai co thé polyme hoa giam nhu
thé nao), cac phép tinh duoc thuc hién tudn ty & mdi thoi diém.

Theo mé phong ciia phuong an cua sang ché, nhiét 6 phan (mg dugce tinh bang
céch tinh hé s6 tdc do phan tng & thoi diém tip theo (t+At) dwa trén nhiét do va nong
d6 ctia nhém chire con lai c6 thé polyme hoéa & thoi diém t. Theo phuong 4n cla sang
ché, nhiét do 1a muc tiéu can duoc tinh va cé thé x4c dinh su bién dbi nhiét do béng cach
tinh todn dé thu dugc su chuyén hoa polyme héa mong mudn.

Theo séng ché, trong phan thoi gian tir thoi diém t dén ngay trudc thoi diém tiép
theo (t+At) (ving ma trong d6 gié tri thoi gian la bang hozc 16n hon t va nho hon t+At),

tde do phéan Ung (téc do polyme hoéa) duge dat 1a v, ma duge thiét l1ap ban dau, sau do,
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hé sb tbc do phan tmg & thoi diém tiép theo (t+At) dugc xac dinh sao cho théa man diéu

kién 1a tbc do phan Gng & thoi diém tiép theo (t+At) cling bang v.

(2) D6 léch chuén

Theo séng ché, "dd léch chudn" khong tré thanh bang 0 méc du day 1a két qua

md phong trong d6 viéc tinh todn dugc thyc hién & cdc khoang thoi gian dugc xac dinh

trude. Phan md ta sé duoc dua ra dudi day vé ly do cia didu nay bang cach 14y phan

trng ban dau cta hop chét episulfua 1a hop chét phan tmg c6 thé polyme héa, lam vi du.

Theo sang ché, su bién ddi cta ty 1& polyme hoa tir khi polyme héa ban dau dén

ty 18 polyme héa 20% 1a sw bién dbi tuyén tinh. Do do, nhu dugc thé hién trén do thi sau

day trong do truc ndm ngang la thoi gian va truc thang ding 1a ty 1& polyme hoa, ty 1¢

polyme hoa bién ddi tir CV, dén CV: trong thoi gian At khi thdi gian to thay doi thanh

thoi gian t,

[Bang 1]
/
o ~
CV2
CV1
- O
-
l l
| I
to to+ At
:'[-'1

Néu CV2-CV1=x (%), ¢6 thé biéu din x bang cong thic 1.

tl
XZJ t, v dt «== Codngthircl

v: tdc dd phan trng

Do v=k [A] (k: hé sb tbc d6 phan tng, [Al: ndng do6 hop chét episulfua), cong

thie 1 tré thanh cong thire 2 dudi day.
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t
X = ' k[A]ldt - =« COngthirc2
tO

O day, do k 1a ham s ctia nhiét d9, k dugc biéu dién dudi dang k(T), va do [A]
12 ham s6 cia thoi gian, [A] duge biéu dién dudi dang A(t), & thoi diém ma cong thie 2

tré thanh cong thue 3 dudi day.
ty ) ,
X:Jt [k(T)x A(t)]dt ... Congthtrc3
0

D& biét phan tng tién trién bao nhiéu trong thoi gian At, ndi cach khac, gid tri
cua x tr¢ thanh gia tri nao, dé chinh xac, can thuc hién cac phép tinh dya trén gia tri cia
A(t), trong do6 gié tri nay thay doi theo thoi gian.

Tuy nhién, trong md phong nay, gia tri cua A(t) duoc gia thiét nhu sau tir t0 dén

(t0+AL).
K(T)=const=k(T )0
A(t)=const=[A]=w

Do d6, theo md phong nay, cong thic 3 dugc tinh gidng nhu cong thire 3' nhu

sau.
tl
X=Jt [k(T)x A(t)]dt e+ Congthitc3
0 )

= k(T)t — tox [A]t= tOX At ==s  COngthirc3’

C6 su khac nhau gitra cdng thtrc 3 va cong thic 3', va néu thoi gian At 1a 16n, su
khéac nhau nay trd nén 16n. Day 1a ly do xay ra "do lech" so voi su bién ddi tuyén tinh.

Theo cach nay, s& c¢6 do 1éch gitra gia tri muc ti€u va két qua mo phong. Tuc 1a
c6 do 1éch giita ty 1€ polyme hoa muc tiéu dugc xdc dinh dua trén toc d6 polyme hoa
trung binh va ty 1€ polyme hoéa & mai thoi didm duge xéac dinh 1a két qua cia viée tinh
toan. Do léch chuin cua tdc do polyme hoa xay ra do su tich lily cua céc do 1éch & moi

thoi diém.
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Phén mb ta s& duoc dua ra du6i ddy vé cac phuong 4n cla sang ché dya vao cic
hinh v&. Trong tat ca cac hinh v& nay, cac bo phén chu thanh gidng nhau s& dugc gan
cac sb chi din gidng nhau va phin mo ta ctia né s& khong duoc nhic lai.

Trong phén md ta dudi ddy, bo phan luu trit 100, bo phan thu déc tinh vat Iy 120,
bd phan tinh ty 1é nhém chire con lai 140, bo phan tinh hé s6 toc do phan tng 160, va
bo phan tinh nhiét do polyme hoa 180 cua thiét bi thiét 14p diéu kién polyme hoa 10
duoc thé hién dudi dang cac khdi gdm cac bd phéan chirc nang chir khong phai céu hinh
odm céc bd phan phin cing. Bo phan luu trit 100, bd phén thu dac tinh vét ly 120, bd
phan tinh ty 1& nhém chic con lai 140, bd phan tinh hé s6 toc do phan tng 160, va bo
phan tinh nhiét do polyme héa 180 ciia thiét bi thiét 1ap diéu kién polyme héa 10 dugc
thuc hién bang to hop bét ky cta phan cimg va phan mém dua trén CPU cta may tinh
bt ky, bo nhé, chuong trinh dé thuc hién cac bo phan céu thanh cta céc s6 liéu duoc
nap vao bd nhd, phuong tién luu trit nhu dia cing dé luu trit chuong trinh nay, hodc
giao dién két néi mang. Phwong phap va thiét bi thuc hién c6 thé c6 cac cai bién khac
nhau.

Fig.1 1a luu dd cua phuong phap thiét 1ap diéu kién polyme héa theo phuong an
ctia sang ché.

Phuong phép thiét 14p diéu kién polyme hoa theo phuong 4n cua sing ché 1a
phuong phép thiét 1ap didu kién nhiét do polyme hoa cho hén hop bao gdm hop chat
phén tng co thé polyme hoa bao gbém hop chét episulfua, va chét xtc tac polyme hoa.

Nhu duoc thé hién trén Fig.1, phuong phép thiét 1ap diéu kién polyme hoa bao
g@)m buéc thu dic tinh vat Iy S10, bude tinh ty 1€ nhom chire con lai S20, budc tinh hé
s6 tde do phan tng S30, va budce tinh nhiét do polyme hoa S40. Trong budc thu dac tinh
vatly S10, trong truong hop gia nhiét hdn hop bao gbém hop chét phan tmg c6 thé polyme
hoa bao gdbm hop chét episulfua, va chét xtc tac polyme hoa va duy tri nhiét d6 duoc
xac dinh trudce, gia tri ddc tinh vatly a co ngudn gbc tir nhém chire cta hop chét phan
g c6 thé polyme héa trude khi gia nhiét va gia tri dic tinh vatly b co ngudn gbc tir
nhém chtc con lai sau khi duy tri nhiét trong thoi gian dugc xdc dinh trude dugce thu.
Trong budc tinh ty 1& nhom chite con lai S20, ty 1€ nhom chirc con lai duoc tinh tir gia
tri ddc tinh vat ly a va gia tri dic tinh vét ly b. Trong budce tinh hé s6 tbc do phan tng
S30, hé sb tbe do phan tng duge tinh tir ty 1& nhom chire con lai dva trén cong thie te

do phan tmg. Trong budc tinh nhiét do polyme hoa S40, mdi nhiét do polyme hoa dugc
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tinh nguoc & mdi thoi diém dugc xac dinh trude trong thoi gian polyme héa dua trén
cong thirc toc do phan tng, bang cach sir dung hé s6 toc d6 phan tmg, sao cho céc didu
kién sau day duoc thoa man.

Céc diéu kién: trong khoang ma trong do ty 1¢ polyme hoa la bang hodc 16n hon
0% v bing hodc nhé hon 20%, tdc do polyme hoa la 16n hon 0%/gi¢ va bang hodc nho
hon 3,0%/gid va do 1éch chudn 1a bang hodc nho hon 0,8%/gi0.

Phin mo ta s& dugc dua ra dudi day vé hop chét phan tng c6 thé polyme hoa
bao gém hop chét episulfua, chét xtic tac polyme héa, va hdn hgp bao gdm cac hop chat
néu trén duoc st dung theo phuong én cua sang ché.

Hop chét episulfua theo phwong an cua sang ché 12 hop chét c6 mot hoic nhiéu
nhom episulfua va khong bi gi6i han cu thé mién 1a ¢6 thé c¢6 cac hiéu qué cua sang ché.

Vi du v& hop chét episulfua bao gdm céac hop chét epithioetylthio nhu bis(1,2-
epithioetyl)sulfua, bis(1,2-epithioetyl)disulfua, bis(epithioetylthio)metan,
bis(epithioetylthio)benzen, bis[4-(epithioetylthio)phenyl]sulfua, va bis[4-
(epithioetylthio)phenyl]metan; cac hop chat 2,3-epithiopropylthio mach béo nhu

bis(2,3-epithiopropyl)sulfua, bis(2,3-epithiopropyl)disulfua, bis(2,3-
epithiopropylthio)metan, 1,2-bis(2,3-epithiopropylthio)etan, 1,2-bis(2,3-
epithiopropylthio)propan, 1,3-bis(2,3-epithiopropylthio)propan, 1,3-bis(2,3-

epithiopropylthio)-2-metylpropan, 1,4-bis(2,3-epithiopropylthio)butan, 1,4-bis(2,3-
epithiopropylthio)-2-metylbutan,  1,3-bis(2,3-epithiopropylthio)butan, 1,5-bis(2,3-
epithiopropylthio)pentan, 1,5-bis(2,3-epithiopropylthio)-2-metylpentan, 1 ,5-bis(2,3-
epithiopropylthio)-3-thiapentan,  1,6-bis(2,3-epithiopropylthio)hexan, 1,6-bis(2,3-
epithiopropylthio)-2-metylhexan, 1,8-bis(2,3 -epithiopropylthio)-3,6-dithiaoctan, 1,2,3-
tris(2,3-epithiopropylthio)propan, 2,2-bis(2,3-epithiopropylthio)-1,3-bis(2,3-
epithiopropylthiometyl)propan, 2,2-bis(2,3-epithiopropylthiometyl)-1-(2,3-
epithiopropylthio)butan, 1,5-bis(2,3-epithiopropylthio)-2-(2,3-epithiopropylthiometyl)-
3-thiapentan, 1,5-bis(2,3-epithiopropylthio)-2,4-bis(2,3-epithiopropylthiometyl)-3-
thiapentan, 1-(2,3-epithiopropylthio)-2,2-bis(2,3-epithio-propylthiometyl)-4-thiahexan,
1,5,6-tris(2,3-epithiopropylthio)-4-(2,3-epithiopropyl-thiometyl)-3-thiahexan, 1,8-
bis(2,3-epithiopropylthio)-4-(2,3-epithiopropylthiometyl)-3,6-dithiaoctan, 1,8-bis(2,3-
epithiopropylthio)-4,5-bis(2,3-epithiopropylthiometyl)-3,6-dithiaoctan, 1,8-bis(2,3-
epithiopropylthio)-4,4-bis(2,3-epithiopropylthiometyl)-3,6-dithiaoctan, 1,8-bis(2,3-
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epithiopropylthio)-2,5-bis(2,3-epithiopropylthiometyl)-3,6-dithiaoctan, 1,8-bis(2,3-
epithiopropylthio)-2,4,5-tris(2,3-epithiopropylthiometyl)-3,6-dithiaoctan, 1,1,1-tris[[2-
(2,3-epithiopropylthio)etyl]-thiometyl]-2-(2,3-epithiopropyl-thio)etan, 1,1,2,2-
tetrakis[[2-(2,3-epithiopropylthio)etyl]-thiometyl]etan, 1,11-bis(2,3-epithiopropylthio)-
4,8-bis(2,3-epithiopropylthiometyl)-3,6,9-trithiaundecan, 1,11-bis(2,3-
epithiopropylthio)-4,7-bis(2,3-epithiopropylthiometyl)-3,6,9-trithiaundecan, va 1,11-
bis(2,3-epithiopropylthio)-5,7-bis(2,3-epithiopropylthiometyl)-3,6,9-trithioundecan;

cac  hop  chit  23-epithiopropylthio  vong  béo  nhu  1,3-bis(2,3-
epithiopropylthio)xyclohexan, 1,4-bis(2,3-epithiopropylthio)xyclohexan, 1,3 -bis(2,3-
epithiopropylthiometyl)-xyclohexan, 1,4-bis(2,3-epithiopropylthiometyl)xyclohexan,
2,5-bis(2,3-epithiopropyl-thiometyl)-1,4-dithian, 2,5-bis[[2-(2,3-
epithiopropylthio)etyl]-thiometyl]-1,4-dithian, va 2,5-bis(2,3-epithiopropylthiometyl)-
2,5-dimetyl-1,4-dithian; céc hop chét 2,3-epithiopropylthio thom nhu 1,2-bis(2,3-
epithiopropylthio)benzen, 1,3-bis(2,3-epithiopropylthio)benzen, 1,4-bis(2,3-
epithiopropylthio)benzen,  1,2-bis(2,3-epithiopropylthiometyl)benzen,  1,3-bis(2,3-
epithiopropylthiometyl)benzen, 1,4-bis(2,3-epithiopropylthiometyl)benzen, bis[4-(2,3-
epithiopropylthio)phenyl]metan, 2,2-bis[4-(2,3-epithiopropylthio)phenyl|propan,
bis[4-(2,3-epithiopropylthio)phenyl]sulfua, bis[4-(2,3-epithiopropylthio)phenyl]sulfon,
va 4,4'-bis(2,3-epithiopropylthio)biphenyl; cdc hop chét 2,3-epithiopropyloxy mach béo
nhu bis(2,3-epithiopropyl)ete, bis(2,3-epithiopropyloxy)metan, 1,2-bis(2,3-
epithiopropyloxy)etan, 1,2-bis(2,3-epithiopropyl-oxy)propan, 1,3-bis(2,3-
epithiopropyloxy)propan, 1,3-bis(2,3-epithiopropyloxy)-2-metylpropan, 1,4-bis(2,3-
epithiopropyloxy)butan,  1,4-bis(2,3-epithiopropyloxy)-2-metylbutan,  1,3-bis(2,3-
epithiopropyloxy)butan, 1,5-bis(2,3-epithiopropyloxy)pentan, 1,5-bis(2,3-
epithiopropyloxy)-2-metylpentan, 1,5-bis(2,3-epithiopropyloxy)-3-thiapentan, 1,6-
bis(2,3-epithiopropyloxy)hexan, 1,6-bis(2,3-epithiopropyloxy)-2-metylhexan, 1,8-
bis(2,3-epithiopropyloxy)-3,6-dithiaoctan, 1,2,3-tris(2,3-epithiopropyloxy)propan, 2,2-
bis(2,3-epithiopropyloxy)-1,3-bis(2,3-epithio-propyloxymetyl)propan, 2,2-bis(2,3-

epithiopropyloxymetyl)-1-(2,3-epithiopropyloxy)-butan, 1,5-bis(2,3-
epithiopropyloxy)-2-(2,3-epithiopropyloxymetyl)-3-thiapentan, 1,5-bis(2,3-
epithiopropyloxy)-2,4-bis(2,3-epithiopropyloxymetyl)-3-thiapentan, 1-(2,3-

epithiopropyloxy)-2,2-bis(2,3-epithiopropyl-oxymetyl)-4-thiahexan, 1,5,6-tris(2,3-

16



43538 17/67

epithiopropyloxy)-4-(2,3-epithiopropyloxymetyl)-3-thiahexan, 1,8-bis(2,3-epithio-
propyloxy)-4-(2,3-epithiopropyloxymetyl)-3,6-dithiaoctan, 1,8-bis(2,3-epithio-
propyloxy)-4,5-bis(2,3-epithiopropyloxymetyl)-3,6-dithiaoctan, 1,8-bis(2,3-epithio-
propyloxy)-4,4-bis(2,3-epithiopropyloxymetyl)-3,6-dithiaoctan, ~ 1,8-bis(2,3 -epithio-
propyloxy)-2,5-bis(2,3-epithiopropyloxymetyl)-3,6-dithiaoctan, 1,8-bis(2,3-epithio-
propyloxy)-2,4,5-tris(2,3-epithiopropyloxymetyl)-3,6-dithiaoctan, ~ 1,1,1 -tris[[2-(2,3-
epithiopropyloxy )etyl|thiometyl]-2-(2,3-epithiopropyloxy)-etan, 1.1 ,2,2-tetrakis[[2-
(2,3-epithiopropyloxy)etyl]thiometyl]etan, 1,11 -bis(2,3-epithiopropyloxy)-4,8-bis(2,3-
epithiopropyloxymetyl)-3,6,9-trithiaundecan, 1,11-bis(2,3-epithiopropyloxy)-4,7-
bis(2,3-epithiopropyloxymetyl)-3,6,9-trithiaundecan, va 1,11-bis(2,3-
epithiopropyloxy)-5,7-bis(2,3-epithiopropyloxymetyl)-3,6,9-trithiaundecan;  cac hop
chit 2,3-epithiopropyloxy vong béo nhu 1,3-bis(2,3-epithiopropyloxy)xyclohexan, 1,4-
bis(2,3-epithiopropyloxy)-xyclohexan, 1,3-bis(2,3-epithiopropyloxymetyl)-
xyclohexan, 1,4-bis(2,3-epithiopropyl-oxymetyl)xyclohexan, 2,5-bis(2,3-
epithiopropyl-oxymetyl)-1,4-dithian, 2,5-bis[[2-(2,3 -epithiopropyloxy)etyl]thiometyl]-
1,4-dithian, va 2,5-bis(2,3-epithiopropyloxymetyl)-2,5-dimetyl-1,4-dithian; va cac hop
chit 2,3-epithiopropyloxy thom nhu 1,2-bis(2,3-epithiopropyloxy)benzen, 1,3-bis(2.3-
epithiopropyloxy)benzen, 1,4-bis(2,3-epithiopropyloxy)benzen, 1,2-bis(2,3-
epithiopropyloxymetyl)benzen, 1,3-bis(2,3-epithiopropyloxymetyl)benzen, 1,4-bis(2,3-
epithiopropyloxymetyl)benzen, bis[4-(2,3-epithiopropyloxy)phenyljmetan, 2,2-bis[4-
(2,3-epithiopropyloxy)phenyl]propan, bis[4-(2,3-epithiopropyloxy)phenyl]sulfua,
bis[4-(2,3-epithiopropyloxy)phenyl]sulfon, va 4.4'-bis(2,3-epithiopropyloxy)biphenyl,
va tuong tu. Co thé st dung hop chét episulfua trong hdn hop cua it nhét mot loai dugc
chon tir cac hop chét néu trén.

Pé 1am hop chat episulfua, t6t hon 1a st dung hop chét dugce bidu dién bang cong
thirc chung (1), va c6 thé str dung mot hop chéAt mot minh hodc duéi dang hdn hop cta

hai hodc nhié€u loai.
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Trong cong thirc chung (1), Ri dén Ry c6 thé 1a gidng nhau hodc khac nhau va la
nguyén tr hydro, nhoém alkyl mach thang hodc mach nhéanh c6 1 hodc nhiéu hon 1 va 10
hodc it hon 10 nguyén ti cacbon, hodc nhom aryl duge thé hodc khong dugc thé c6 6
hodc nhiéu hon 6 va 18 hoic it hon 18 nguyén tir cacbon. Ry dén Ry co thé 1a gidng nhau
hodc khac nhau. Vi du vé nhom alkyl mach théng hodc mach nhanh c¢é 1 hodc nhiéu hon
1 va 10 hodc it hon 10 nguyén tir cacbon bao gém nhém metyl, nhém etyl, nhém n-
propyl, nhém isopropyl, nhém n-butyl, nhém sec-butyl, nhom tert-butyl, nhom pentyl,
nhém hexyl, nhém heptyl, nhom octyl, nhém nonyl, nhém dexyl, va tuong tu.

Céc vi du vé nhom aryl bao gdbm céc nhoém aryl ¢6 6 hodc nhiéu hon 6 va 18
hodc it hon 18 nguyén tir cacbon nhu phenyl, tolyl, xylyl, biphenyl, naphtyl, antryl, va
phenantryl.

Céac vi du vé nhém thé cua nhém aryl duge thé bao gdbm nhom alkyl c6 1 hodc
nhidu hon 1 va 10 hodc it hon 10 nguyén tir cacbon, nguyén tir halogen, nhém hydroxyl,
nhom alkoxyl hodc nhom alkylthio c6 1 hodc nhiéu hon 1 va 10 hoic it hon 10 nguyén
tir cacbon, nhém amino, hodc tuong tu.

R; dén Ry c6 thé 1a gidng nhau hodc khac nhau va t6t hon 1a nguyén ti hydro
hodc nhém alkyl mach théng hodc mach nhanh c6 1 hogc nhiéu hon 1 va 10 hodc it hon
10 nguyén tir cacbon, va t6t hon néu déu 1a nguyén tit hydo.

m 1a s6 nguyén bang hoic 16n hon 0 va bang hodc nhé hon 2, t6t hon 1a 0 hodc
1, va tét hon nira 12 0. p 1a s6 nguyén bang hodc 16n hon 0 va bang hodc nhé hon 4, t6t
hon 1a 0 hoéac 1.

Theo phuong 4n cua sang ché, t&t hon 1a st dung bis(2,3-epithiopropyl) sulfua
hoic bis(2,3-epithiopropyl) disulfua lam hop chét episulfua.

Theo phuong &n cua sang ché, trong trudng hgp ma trong d6 hop chét episulfua
dugc xi Iy bang qua trinh luu héa, hop chét phan tmg c6 thé polyme hoa c6 thé bao gdbm
hop chét episulfua va hop chét thu duoc bang cach luu héa hop chét episulfua. Trong
phan tng luu héa nay, co thé str dung luu huynh véi lugng nam trong khoang tir 0,1 dén
20% trong lugng so véi tdng trong luong ctia hop chét episulfua. Vi du vé chit xuc tac
luu hda bao gém c4c imidazol nhu imidazol, 1,2-dimetylimidazol, benzylmetylimidazol,

va 2-etyl-4-imidazol, céc chat xtc tdc amin, va tuong tu.
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Hop chét phan tmg c6 thé polyme héa co thé bao gdm it nhat mot loai duge chon
tir hop chit hydro hoat dong, hop chét epoxy, hop chét polyiso(thio)xyanat, hodc tuong
tu, ngoai hop chét episulfua.

Céc vi du v& hop chit hydro hoat dong bao gdm cac hop chét poly(thi)ol c6 hai
hodc nhiéu nhém hydroxy hodc nhom mercapto, cac hop chét axit polycarboxylic ¢6 hai
hodc nhiéu nhém carboxyl, va tuong tw. Ngoai ra, cac vi du vé chiing con bao gom hop
chét c6 hai hodc nhiéu nhém hydro hoat dong dugc chon tir nhém hydroxy, nhom
mercapto, nhom carboxyl, hodc twong tu trong mot phan tur. Hai hoac nhiéu nhom hydro
hoat dong c6 thé 1a gidng nhau hodc khac nhau.

Trong sb céc hop chat poly(thio)ol, vi du v& hop chét polyol bao gdm cac polyol
béo nhu etylen glycol, dietylen glycol, propylen glycol, dipropylen glycol, tripropylen
glycol, butylen glycol, neopentyl glycol, glyxerin, trimetyloletan, va trimetylolpropan;
polyol thom nhu dihydroxynaphtalen, trihydroxynaphtalen, tetrahydroxynaphtalen,
dihydroxybenzen, benzentriol, biphenyltetraol, pyrogalol, (hydroxynaphtyl)pyrogalol,
trihydroxyphenantren, ~ bisphenol A, bisphenol F, xylylen glycol, di(2-
hydroxyetoxy)benzen, va bisphenol A-bis-(2-hydroxyetyl ete); polyol halogen hoa nhu
dibromoneopentyl glycol; va polyol polyme nhu nhya epoxy.

Theo phuong &n cua sang ché, co thé su dung it nhat mot loai duoc chon tir cac
hop chat néu trén két hop.

Ngoai ra, dé 1am hop chét polyol, ciing c6 thé str dung cac hop chét polyol khac
nhu cdc san phdm phan (g ngung tu cla céc axit hitu co nhu axit oxalic, axit glutamic,
va axit adipic, va céc polyol néu trén; cac san pham phan tng cdng hop cua polyol néu
trén va cac alkylen oxit nhu etylen oxit hodc propylen oxit; cac san phém phan Gng cong
hop cta alkylen polyamin va alkylen oxit nhu etylen oxit hodc propylen oxit; polyol
chtra nguyén tr luu huynh, va tuong tu. Co thé sir dung hop chét polyol trong hdn hop
cta it nhat mot loai duge chon tur cac chit néu trén.

Céc vi du vé cac hop chét polythiol bao gbm cac hop chét polythiol béo nhu
etylen glycol bis(3-mercaptopropionat), trimetylolpropan tris(2-mercaptoaxetat),
trimetylolpropan tris(3-mercaptopropionat), trimetyloletan tris(2-mercaptoaxetat),
pentaerythritol tetrakis(2-mercaptoaxetat), pentaerythritol tetrakis(3-
mercaptopropionat), bis(mercaptometyl)sulfua, ~ bis(mercaptometyl)disulfua,

bis(mercaptoetyl)sulfua, bis(mercaptoetyl)disulfua, bis(mercaptopropyl)sulfua,
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bis(mercaptometylthio)metan, bis(2-mercaptoetylthio)metan, bis(3-
mercaptopropylthio)metan, 1,2-bis(mercaptometyl-thio)etan, 1,2-bis(2-
mercaptoetylthio)etan, 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, 1,1,3,3-
tetrakis(mercaptometylthio)propan, 1,1,2,2-tetrakis(mercaptometylthio)etan, va 4,6-
bis(mercaptometylthio)-1,3-dithian; cac hop chét polythiol thom c6 vong thom; cac hop
chit polythiol di vong c6 di vong, va tuong tu. Co thé st dung hop chét polythiol trong
hdn hop cia it nhét mét loai duge chon tr cac hop chét néu trén.

Céc vi du vé hop chét polythiol bao gbm 4-mercaptometyl-1,8-dimercapto-3,6-
dithiaoctan, 4,8 hodc 4,7 hodc 35,7-dimercaptometyl-1,11-dimercapto-3,6,9-
trithiaundecan, pentaerythritol tetrakis mercapto axetat, pentaerythritol tetrakis
mercapto propionat, 2,5-bis(mercaptometyl)-1,4-dithian, bis(mercaptoetyl) sulfua,
1,1,3,3-tetrakis(mercaptometyl-thio)propan, 4,6-bis(mercaptometylthio)-1 ,3-dithian, va
2-(2,2-bis(mercaptometylthio)-etyl)-1,3-dithietan la dugc vu tién,

4-mercaptometyl-1,8-dimercapto-3,6-dithiaoctan, 4,8 hodc 4,7 hoac 5,7-
dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, 2,5 -bis(mercaptometyl)-1,4-
dithian, bis(mercaptoetyl)sulfua, 1,1,3,3-tetrakis(mercaptometylthio)propan, 4,6-
bis(mercaptometylthio)-1,3-dithian, va 2-(2,2-bis(mercaptometylthio)etyl)-1,3-
dithietan 13 dwoc wu tién hon. C6 thé st dung hop chét polythiol trong hon hop ctia it
nhét mot loai duge chon tir cac hop chét néu trén.

Céc vi du vé céac hop chit axit polycarboxylic bao gbm axit sucxinic, axit adipic,
axit sebaxic, axit azelaic, axit dodecandioic, axit terephtalic, axit isophtalic, axit
orthophtalic, anhydrit phtalic, axit tetrahydrophtalic, axit hexahydrophtalic, axit
naphtalendicarboxylic, axit biphenyl dicarboxylic, axit dime, axit trimelitic, axit
pyromelitic, e-caprolacton, va tuong tu. C6 thé st dung hop chét axit polycarboxylic
trong hon hop cla it nhit mot loai duge chon tr cac hop chét néu trén.

Céc vi du v& hop chét c6 hai hoic nhiéu nhém hydro hoat dong khac nhau bao
gdm hop chét hydroxythiol c6 mot hodc nhiéu nhém mercapto va mot hodc nhiéu nhém

hydroxyl, hodc tuong tu.
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Cac vi du duoc uu tién vé hop chét epoxy bao g@)m hop chét ¢6 hai hoac nhiéu
nhém epoxy, va cac vi du cu thé vé chung bao gdm hop chét epoxy dua trén phenolic
duoc tao ra bing cach ngung tu hop chét hydroxy thom nhu phenol hodc bisphenol A
va epihalohydrin, hop chét epoxy dua trén rugu dugc tao ra bang cach ngung tu hop
chét rugu va epihalohydrin, hop chét epoxy dua trén glyxidyl este duoc tao ra bang cach
ngung tu hop chét axit carboxylic va epihalohydrin, hop chét epoxy dua trén amin dugc
tao ra bang cach ngung tu amin va epihalohydrin, hop chét epoxy dugc tao ra bang cach
epoxy hda oxy hoa céac hop chét khong no, hop chét epoxy dua trén uretan duoc tao ra
tlr cac ruou, cac hop chét phenol v6i diisoxyanat, glyxidol, va twong tu, cac hop chét
trong d6 mot phan hoic toan bd vong thiiran ctia hop chét episulfua dugc thé bang vong
epoxy, va tuong tu. Co thé st dung hop chét epoxy trong hdn hgp cua it nhit mot loai
duoc chon tur cac hgp chét néu trén.

Hop chit phan tmg c6 thé polyme héa cling c6 thé bao gdm hop chat
polyiso(thio)xyanat ngoai hop chét episulfua.

Hop chét polyiso(thio)xyanat 1a khong bi gidi han cu thé mién 1a ¢6 thé c6 duoc
hi€u qua cia sang ché, va co thé sir dung cac hop chét d3 biét trong linh vuc k¥ thuét
lién quan; tuy nhién, céc vi du vé chiing bao gdm céc hop chét polyisoxyanat béo nhu
tetrametylen diisoxyanat, pentametylen diisoxyanat, hexametylen diisoxyanat,
pentametylen diisoxyanat, octametylen diisoxyanat, 2,2, 4-trimetylhexametylen
diisoxyanat, 2,4,4-trimetylhexametylen diisoxyanat, lysin diisoxyanatometyl este, lysin
triisoxyanat, va Xylylen diisoxyanat;

cac  hop chit polyisoxyanat vong béo nhu isophoron diisoxyanat,
bis(isoxyanatometyl)xyclohexan,  bis(isoxyanatoxyclohexyl)metan, dixyclohexyl-
dimetylmetan  isoxyanat, 2,5-bis(isoxyanatometyl)bixyclo-[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 chit polyisoxyanat thom nhu tolylen diisoxyanat, 4,4'-diphenylmetan
diisoxyanat, diphenyl sulfua-4,4-diisoxyanat, va phenylen diisoxyanat;

cac hogp chat polyisoxyanat di vong nhu 2,5-diisoxyanatothiophen, 2,5-
bis(isoxyanatometyl)thiophen, 2,5-diisoxyanatotetrahydrothiophen, 2,5-bis(isoxyanato-
metyl)tetrahydrothiophen, 3,4-bis(isoxyanatometyl)tetrahydrothiophen, 2,5-
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diisoxyanato-1,4-dithian, 2,5-bis(isoxyanatometyl)-1,4-dithian, 4,5-diisoxyanato-1,3-
dithiolan, va 4,5-bis(isoxyanatometyl)-1,3-dithiolan;

cac hop chat polyisothioxyanat béo nhu hexametylen diisothioxyanat, lysin
diisothioxyanat metyl este, lysin triisothioxyanat, xylylen diisothioxyanat,
bis(isothioxyanatometyl)sulfua, bis(isothioxyanatoetyl)sulfua, va
bis(isothioxyanatoetyl)-disulfua;

cac hop chat polyisothioxyanat vong béo nhu isophoron diisothioxyanat,
bis(isothioxyanatometyl)xyclohexan, bis(isothioxyanatoxyclohexyl)metan, xyclohexan
diisothioxyanat, metylxyclohexan diisothioxyanat, 2,5-
bis(isothioxyanatometyl)bixyclo-[2.2.1]-heptan, 2,6-bis(isothioxyanatometyl)bixyclo-
[2.2.1]-heptan, 3,8-bis(isothio-xyanatometyl)trixyclodecan, 3,9-
bis(isothioxyanatometyl)trixyclodecan, 4,8-bis(isothioxyanatometyl)trixyclodecan, va
4,9-bis(isothioxyanatometyl)trixyclodecan;

cac hop chét polyisothioxyanat thom nhu tolylen diisothioxyanat, 4,4-
diphenylmetan diisothioxyanat, va diphenyl disulfua-4,4-diisothioxyanat;

cac hop chét polyisothioxyanat di vong chia luu huynh nhu 2.5-
diisothioxyanatothiophen, 2,5-bis(isothioxyanatometyl)thiophen, 2,5-isothioxyanato-
tetrahydrothiophen, 2,5-bis(isothioxyanatometyl)tetrahydrothiophen, 3,4-bis(isothio-
xyanatometyl)tetrahydrothiophen, 2,5-diisothioxyanato-1,4-dithian, 2,5-bis(isothio-
xyanatometyl)-1,4-dithian, 4,5-diisothioxyanato-1,3-dithiolan, va 4,5-bis(isothio-
xyanatometyl)-1,3-dithiolan, va twong tu. Hop chat polyiso(thio)xyanat c6 thé bao gdbm
it nhat mot loai dugc chon tir cac hgp chét néu trén.

Ngoai ra, cling c6 thé sir dung céac hop chit duge thé clo nay, cac hop chit dugc
thé halogen nhu cac hop chat duoc thé brom, cac hop chét dugc thé alkyl, céc hop chét
dugc thé alkoxy, cac hgp chét duoc thé nitro va cac san phém duoc cai bién béng tién
polyme v&i cac rugu polyhydric, cac san phim dugc cai bién bang carbodiimit, cdc san
phém duoc cai bién bé‘mg ure, CAc san phém duoc cai bién b%mg buret, cac san phém
phan ung dime hoa hodc trime hoa, va tuong tu.

Hop chat polyiso(thio)xyanat t5t hon 1a hop chét polyisoxyanat, va t6t hon 1a
bao gdm it nhat mot loai dugc chon tir 2,5-bis(isoxyanatometyl)bixyclo-[2.2. 1]-heptan,

2,6-bis(isoxyanatometyl)bixyclo-[2.2.1]-heptan, xylylen diisoxyanat, bis(isoxyanato-
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xyclohexyl)metan, bis(isoxyanatometyl)xyclohexan, 4,4'-diphenylmetan diisoxyanat,
isophoron diisoxyanat, hexametylen diisoxyanat, va pentametylen diisoxyanat.

Trong truong hop ma trong do hop chét phan ting c6 thé polyme héa 1a hon hop
cua hgp chét episulfua va hop chét phan tng c6 thé polyme hoéa khéc, hdn hop ciia hgp
chét episulfua va hop chit polyiso(thio)xyanat, hdn hop cta hop chét episulfua va hop
chét hydro hoat dong, va hdn hop ciia hgp chét episulfua, hop chét polyiso(thio)xyanat,
va hop chét hydro hoat dong 13 dugc uu tién. Dé lam hop chét hydro hoat dong, hop
chit polythiol 1a dugc uu tién.

C6 thé thiét 1ap ¥ 1¢ mol ciia nhém chirc ctia hop chat episulfua bing hogc lon
hon 60 so v6i 100 mol cta tong sé mol nhém chie ciia hop chét phan ung c6 thé polyme
hoéa, tét hon 1a bé‘mg hodc 16n hon 75, va t&t hon nira 1a béng hodc 16n hon 85.

Nhu dugc md ta & trén, ngay ca trong trudng hop ma trong do hdn hop c6 thé
polyme héa bao gém mot luong 16n hop chét episulfua c6 kha nang phan Gmg cao dugc
sir dung, theo phuong phap thiét 1ap diéu kién polyme hoa cua phuong 4n clia sang ché,
c6 thé thiét 14p diéu kién ma trong d6 sy polyme hoa qué mirc va cdc phan tmg phu dugc
ngan chan va dé san xuét thau kinh c6 van giam.

Phan m6 ta chi tiét hon s& duge dua ra vé nhua dugc héa rin tao thanh vat liéu
quang hoc theo phuong an cua sang ché. Nhya duge hoa ran thu dugce bang cach gia
nhiét va polyme héa hdn hop bao gdm hop chét phan tng ¢6 thé polyme hoa bao gom
hop chét episulfua, va chét xtc tac polyme hoa, va t6t hon 14 nhua dugc héa rin thu
duoc tir hdn hop dang 16ng ma dé dang thuc hién thao duc.

Céc thanh phan khéac nhu chét phu gia

Hbn hop c6 thé polyme hoa duge st dung theo phuong an cua sang ché co thé
bao gdm cac thanh phan khac véi hop chét phan tng c6 thé polyme hoa dugc md ta &
trén va cac chét cai bién nhu hop chét duge cai bién bang polyete, hop chét este, hodc
hop chét ete.

Céac vi du v& chung bao gébm hop chéit iso(thio)xyanat don chuc, hop chét
(thio)epoxy don chirc, hop chit oxetanyl don churc, hop chét thietanyl don chirc, hop
chét (met)acryloyl don chic c6 mot nhém chuc dugc chon tu do tor nhom
metacryloyloxy, nhém acryloyloxy, nhém metacryloylthio, nhom acryloylthio, nhom

metacrylamit, hoac nhoém acrylamit, hop chét alken don chtrc ¢ mdt lién két ddi cacbon-
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cacbon c6 thé polyme héa khac v6i nhom metacryloyloxy, nhom acryloyloxy, nhom
metacryloylthio, nhém acryloylthio, nhém metacrylamit, hogc nhém acrylamit, hop chat
rugu don chire khac véi rugu duge st dung 1am dung moi, hop chét thiol don chtic, hop
chét axit carboxylic don chirc ¢6 mdt nhém carboxyl, dung moi, hoi am, va twong tu.

Ngoai ra, theo quan diém diéu chinh cac dic tinh quang hoc, ciing ¢ thé tron
hop chét episulfua dugc s dung theo phuong 4n clia sang ché va hop chat vo co bao
gdm nguyén tt luu huynh, va thuc hién qua trinh polyme héa va hoa rén, tron hop chat
episulfua, hop chét v co bao gdm nguyén ti luu huynh, va hop chét hydro hoat dong
dugc mo ta & trén (tét hon 1a hop chét thiol dugc mod ta & trén) va thuc hién qua trinh
polyme hoa va hoa rén, va ngoai ra, tron hop chét episulfua, hop chét thu duoc béng
céch luu hoa hop chét episulfua, va hop chét hydro hoat dong duge mé ta & trén (tot hon
2 hop chit thiol dugc md ta & trén) va thuc hién qué trinh polyme héa va hoa rén.

Céc vi du cu thé v& hop chit vb co bao gbdm nguyén tit Ivu huynh bao gbm luu
huynh, hydro sulfua, cacbon disulfua, selenocacbon sulfua, amoni sulfua, luvu huynh oxit
nhu luu huynh dioxit va luu huynh trioxit, thiocarbonat, axit sulfuric va cac mudi cia
n6, cac halogenua nhu hydro sulfua, sulfit, hyposulfit, persulfat, thioxyanat, thiosulfat,
luu huynh diclorua, thionyl clorua, va thiophosgen, bo sulfua, nito sulfua, silic sulfua,
phospho sulfua, arsen sulfua, selen sulfua, sulfua kim loai, hydrosulfua kim loai, va
tuong tu. Cac chét nay co thé duoc str dung mot minh hodc hai hodc nhiéu loai ¢6 thé
duoc tron 1an va st dung. Luu huynh 1a duoc vu tién. Luong bd sung dugce st dung nam
trong khoang tu 0,1 dén 20% trong luong so voi tdng trong lwong cla hdn hgp chira hop
chét episulfua.

Trong qua trinh thuc hién polyme héa duc hdn hop nay dé san xuét san phdm
duc theo phuong 4n cua sang ché, chit xuc tac polyme hoa dugc bd sung dé hoa rin
bang nhiét.

Cac vi du vé chét xuc tac polyme hoa nay bao gbm amin, phosphin, céc axit hitu
co va cac mudi clia no, este, anhydrit, cac axit vo co, cac mudi amoni bac bdn, cac mudi
phospho béc bdn, cac mudi sulfoni bac ba, cac mudi iodoni bac hai, cac axit Lewis, cac
chét xtc tac polyme hoa gbc, cac chat xtic tic polyme hoa cation, va tuong tu.

Chét xtc tac polyme hoa dugc mo ta & trén ¢o thé duoc st dung mot minh hodc
trong hon hgp cta hai hodc nhiéu loai, va trong sb cic chét xuc tac polyme hoa nay, khi

hai hodc nhiéu loai ¢6 kha ning phan tmg khac nhau dugc st dung cing nhau, dac tinh
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xu ly cua hdn hop c6 thé polyme hda, dac tinh quang hoc ctia nhya thu dugc, mau séc,
va do trong subt c6 thé dugc cai thién va bién dang quang hoc va vén cé thé dugc ngan
chan, diéu nay la dugc uu tién.

Cacviducu thé v& chét xuc tac polyme héa dugc uu ti€n bao gém cac amin bac
ba nhu trietylamin, tri-n-propylamin, triisopropylamin, tri-n-butylamin, triisobutylamin,
N,N-dimetylbenzylamin, N-metylmorpholin, N,N-dimetylxyclohexylamin, N,N-
dixyclohexylmetylamin, dimetyldipropylentriamin, pentametyldietylentriamin, bis(2-
dimetylaminoetyl)ete, N-metylmorpholin, N,N'-dimetylpiperazin, trietylendiamin,
N,N,N',N'-tetrametyletylendiamin, va bixyclooctandiamin (DABCO); cac mudi amoni
bac bbén nhu tetrametyl amoni bromua, tetraetyl amoni bromua, tetrapropyl amoni
bromua, tetrabutyl amoni bromua, tetrahexyl amoni bromua, va tetraetyl amoni
hydroxit; cac  hop chit imidazol nhu imidazol, 1,2-dimetylimidazol,
benzylmetylimidazol, 2-etyl-4-imidazol; cac hgp chat pyrazol nhu pyrazol va 3,5-
dimetylpyrazol; amin khong tu do nhu 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 hon hop cia 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(1,2,2,6,6-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; va cac mudi
phospho bac bdn nhu tetra-n-butylphosphoni bromua, tetrabutylphosphoni clorua, va
trioctyletylphosphoni bromua.

Ngoai ra, cac vi du vé ching bao gdm cic hop chit phosphin nhu
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 dimetyl thiéc diclorua, dibutyl
thiéc diclorua, dibutyl thiéc dilaurat, tetraclo thiéc dibutyl thiéc oxit, kém clorua,
axetylaxeton kém, nhom clorua, nhém florua, triphenyl nhdm, tetraclo titan, va canxi
axetat; chét xuc tac polyme hoéa cation nhu axit diphenyliodoni hexaflophosphoric, axit
diphenyliodoni hexafloarsen, diphenyliodoni hexafloantimon, axit triphenylsulfoni
tetrafloboric, axit triphenylsulfoni hexaflophosphoric, —axit triphenylsulfoni

hexafloarsenic, va twong tu, ma khdng bi giéi han ¢ cac hgp chat lam vi du nay.
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Céc chat xtc tac polyme hoa nay co thé dugc st dung mot minh hodc trong hdn
hop cua hai hodc nhiéu loai.

Lugng bd sung cua chét xuc tac polyme hoa duge sir dung nam trong khoang tur
0,001 dén 10% trong lwgng so voi tdng trong lugng ctia hdn hop chira hop chét episulfua,
va tdt hon 14 ndm trong khoang tr 0,01 dén 1% trong lugng.

Ngoai ra, trong qua trinh polyme hoa duc hdn hop theo phuong 4n cua sang ché
dé san xuét san phém duc, chét tro thao khudn ndi c6 thé duogc bd sung néu can.

D& 1am chét trg thao khudn noi, co thé s dung este phosphat axit. Vi du vé este
phosphat axit bao gdm monoeste phosphoric va dieste clia axit phosphoric, chiing ¢6 thé
dugc st dung mdt minh hodc trong hdn hgp cta hai hodc nhiéu loai.

C6 thé biéu dién este phosphat axit dugc s dung lam chét trg thao khudn noi

bang cong thirc chung (a).

R29 0)
|l
(0) P\6
Ry 0 OH )
y 3-x
R28 X

Trong cong thuc chung (a), x 1a s6 nguyén 1 hodc 2, y la s6 nguyén 0 dén 18,

(a)

R27 1a nhém alkyl c6 1 dén 20 nguyén tir cacbon, va mdi nhom Ras va Ry doc lap 1a
nguyén tir hydro, nhom metyl, hodc nhom etyl. S6 luong nguyén tir cacbon trong [ ] x
¢ hon 1a 4 dén 20. Nhidu nhém Ry7, nhidu nhém Ros, hodc nhiéu nhém Rag ¢6 thé 1a
gidng nhau hoic khéc nhau.

Vi du vé Ry7 trong cong thirc chung (a) bao gbm céc gbc hitu co ¢6 ngudn gdc
tir cac hop chét béo mach th?mg nhu metan, etan, propan, butan, pentan, hexan, heptan,
octan, nonan, decan, undecan, dodecan, tetradecan, va hexadecan; cac géc hitu co co
ngudn gde tir cac hop chit béo mach nhanh nhu 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; cac gbc hitu co ¢o ngudn gde tir cac hop chét vong béo nhu xyclopentan,
xyclohexan, 1,2-dimetylxyclohexan, 1,3-dimetylxyclohexan, va 1,4-

dimetylxyclohexan, va twong tu va co thé sur dung it nhat mot loai duoc chon tir cac hop
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chit néu trén. Sang ché khong chi gidi han & cac hop chét 1am vi du nay. C6 thé st dung
it nhAt mot loai hodc hdn hop ctia hai hodc nhiéu loai trong s cac este phosphat axit.

Trong cong thirc chung (a) dwgc mo ta & trén, t6t hon néu y bang 0 hodc 1.

Trong truong hop ma trong do y bang 0, Ry7 tot hon 1a nhém alkyl mach thang
hosic mach nhanh ¢6 4 dén 12 nguyén tir cacbon, va t&t hon nira 1 nhom alkyl mach
théng c6 4 dén 12 nguyén tur cacbon. v

Trong truong hop ma trong do 'y bang 1, Ry7 tot hon 1a nhém alkyl mach thang
hoic mach nhanh c¢6 1 dén 20 nguyén ti cacbon, va tdt hon 13 nhém alkyl mach thang
hodic mach nhanh c¢6 3 dén 12 nguyén tir cacbon.

C6 thé str dung este phosphat axit dudi dang mot loai hoac hdn hop cua hai hodc
nhiéu loai dugc chon tir cac hop chét néu trén.

Céc vi du vé este phosphat axit bao gdm ZelecUN (sén pham ctia STEPAN),
chét trg thao khuon ndi cho MR (san phém ctia Mitsui Chemicals, Inc)., cac hop chét JP
1a san pham cta Johoku Chemical Co., Ltd., cac hop chat phosphanol 1a san pham ctia
Toho Chemical Industry Co., Ltd., cdc hop chit AP va DP la san phdm ciia Daihachi
Chemical Industry Co., Ltd., va ZelecUN (san phém cua STEPAN), va chét tro thao
khudn ndi cho MR (san phim ctia Mitsui Chemicals, Inc.) 1 duoc wu tién hon.

Pé san pham dic dugc lam bing nhua dugc hoa ran theo phuong 4n cla sang
ché khong bi bién chit ngay ca khi tiép xic v&i bén ngoai trong mot khoang thoi gian
dai, cin b sung thém chit hép thu tir ngoai va chét én dinh anh sang 1a amin khong tu
do vao hon hgp theo phuong an cua sang ché dé 1am cho no6 c6 tinh bén thoi tiét.

Chét hép thy tr ngoai dugc md ta ¢ trén 1a khong bi gidi han cu thé, va, vi du,
¢6 thé sir dung céc chét hap thu tir ngoai khac nhau nhu chét hép thu tir ngoai trén co s&
benzotriazol, chit he"ip thu tr ngoai trén co s& triazin, chét hép thu tr ngoai trén co s&
benzophenon, chét hép thu tir ngoai trén co s benzoat, chét hip thu tir ngoai trén co s&
este cla axit propandioic, hodc chét hép thu tr ngoai trén co s¢ oxanilit.

Cu thé, vi du vé cac chit hép thu tir ngoai bao gé)m cac chit hép thu tir ngoai trén
co s& benzotriazol nhu 2-(2H-benzotriazol-2-yl)-4-metyl-6-(3,4,5,6-tetrahydro-
phtalibidylmetyl)phenol, 2-(2H-benzotriazol-2-yl)-p-cresol, 2-(2H-benzotriazol-2-yl)-
4-tert-butylphenol, 2-(2H-benzotriazol-2-yl)-4,6-di-tert-butylphenol, 2-(2H-
benzotriazol-2-y1)-4,6-bis(1-metyl-1-phenyl etyl)phenol, 2-(2H-benzotriazol-2-yl)-4-
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(1,1,3,3-tetrametylbutyl)-6-(1-metyl-1-phenyl etyl)phenol, 2-(2H-benzotriazol-2-yl)-4-
(3-on-4-oxa-dodexyl)-6-tert-butyl-phenol, 2-{5-clo (2H)-benzotriazol-2-yl}-4-(3-on-4-
oxa-dodexyl)-6-tert-butyl-phenol, 2-{5-clo(2H)-benzotriazol-2-yl}-4-metyl-6-tert-
butyl-phenol, 2-(2H-benzotriazol-2-yl)-4,6-di-tert-pentylphenol, 2-{5-clo  (2H)-
benzotriazol-2-y1}-4,6-di-tert-butylphenol, 2-(2H-benzotriazol-2-yl)-4-tert-
octylphenol, 2-(2H-benzotriazol-2-yl)-4-metyl-6-n-dodexyl phenol, axit 3-[3-tert-butyl-
5-(5-clo-2H-benzotriazol-2-yl)-4-hydroxyphenyl]octyl propionic, 2-etylhexyl cta axit
3-[3-tert-butyl-5-(5-clo-2H-benzotriazol-2-y1)-4-hydroxyphenyl]propionic, san phém
phan ung cua metyl-3-{3-(2H-benzotriazol-2-yl)-5-tert-butyl-4-
hydroxyphenyl}propionat/polyetylen glycol 300, nhan hig¢u hang hoa Viosorb 583 (san
phim cta Kyodo Chemical Co., Ltd)., nhan hiéu hang héa Tinuvin 326 (san pham ctia
BASF), nhan hiéu hang héa Tinuvin 384-2 (san pham ciia BASF), nhan hiéu hang hoa
Tinuvin PS (san pham ctia BASF), nhan hiéu hang héa Seesorb 706 (san pham cua
Shipro Kasei Kaisha, Ltd)., va nhan hiéu hang hoa Eversorb 109 (san pham cua
Everlight); cac chét hép thu tir ngoai trén co s¢ triazin nhu 2-(4-phenoxy-2-hydroxy-
phenyl)-4,6-diphenyl-1,3,5-triazin, 2-(2-hydroxy-4-oxa-hexa-dexyloxy)-4,6-di(2,4-

dimetyl-phenyl)-1,3,5-triazin, 2-(2-hydroxy-4-oxa-heputadexyl-oxy)-4,6-di(2,4-
dimetyl-phenyl)-1,3,5-triazin, 2-(2-hydroxy-4-iso-octyloxy-phenyl)-4,6-di(2,4-
dimetyl-phenyl)-1,3,5-triazin, nhan hiéu hang héa Tinuvin 400 (san pham ctia BASF),
nhan hiéu hang héa Tinuvin 405 (san phim ctia BASF), nhan hiéu hang héa Tinuvin
460 (san phim ctia BASF), va nhan hiéu hang héa Tinuvin 479 (san pham clia BASF);
benzophenon trén co s& cac chdt hip thu t& ngoai nhu 2-hydroxy-4-n-
metoxybenzophenon va 2-hydroxy-4-n-octoxybenzophenon; cac chét hip thu tir ngoai
trén co s& benzoat nhu 2,4-di-tert-butyl phenyl-3,5-di-tert-butyl-4-hydroxybenzoat; cac
chét hip thu tir ngoai trén co s este cua axit propandioccitan nhu axit propandioccitan-
{(4-metoxyphenyl)-metylen}-dimetyl este, nhan hig¢u hang héa Hostavin PR-25 (san
pham ctia Clariant Japan Co., Ltd)., va nhan hi¢u hang hoa Hostavin B-CAP (san pham
cua Clariant Japan Co., Ltd).; cac chét hép thu t& ngoai trén co s& oxanilit nhu 2-etyl-
2’-etoxy-oxanilit, nhan hiéu hang héa Sanduvor VSU (san pham ctia Clariant Japan Co.,
Ltd).; va tuong tu. Trong s6 cac chit hap thu tir ngoai ndy, cac chét hap thu tir ngoai trén

co s& benzotriazol va trén co s triazin c6 xu huéng dugce uu tién.
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Ngoai ra, thudc nhudm kiém soét dnh sang hodc chAt mau kiém soét anh sang c6
thé duoc bd sung nham muc dich tao ra dic tinh kiém soat anh sang. C6 thé sir dung mot
loai hodc hai hodc nhiéu loai tir céc thudc nhudm kiém soat anh sang hodc chit mau
kiém soat anh sang dai dién tir cac hop chét trén co s& spiropyran, cac hop chat trén co
s& spirooxazin, cac hop chét trén co sé fulgit, cac hop chét trén co s& naphtopyran, va
cac hop chat bisimidazol, theo sy tao mau mong mubn.

Céc chét phu gia khic nhau c6 thé dugc bd sung thém vao hdn hgp theo phuong
4n cua sang ché néu cAn, nhu chét tang tdc polyme hoa, chit xtc tac, chat hip thu hong
ngoai, chit khir gbc, chit chéng oxy hoa, chét we ché polyme hoa, chit mau va thubc
nhuom khong kiém soat anh sang, chét két dinh, chét phén tan, chét chéng tao bot, va
cac hat hitu co hodc vé co c6 kich thudc nanomét.

Nhua dugc hoa rén thu duoc bé'mg cach gia nhiét va polyme hoa hdn hop theo
phuong &n cua sang ché va san pham duc duge lam bang nhua nay dugc san xuit bang
cach bd sung hop chét phan tmg ¢ thé polyme hoa bao gdém hop chét episulfua va, néu
cin, cac chit phu gia khac nhau va tuong tu dugc md ta ¢ trén. Ngoai ra, hop chét phan
ttng ¢6 thé polyme hoa khéc véi hop chét phan tmg c6 thé polyme hoa nay, chét phu gia,
va tuong tu, ma khong dugc mo ta trong sang ché c6 thé duge bd sung vao hon hop theo
phuong an cua sang ché mién 13 hiéu qua ctia sang ché khong bi kém di.

Phin mb ta s& duoc dua ra dudi day vé phuong phap thiét 1ap diéu kién polyme
héa va thiét bi thiét 1ap didu kién polyme héa 10 theo phuong 4n cta séng ché.

Fig.2 1a so dd khdi minh hoa cAu hinh cta thiét bi thiét 1ap diéu kién polyme héa
10 theo phuong 4n cta sang ché. Thiét bj thiét 14p 10 theo phuong 4n cua sang ché 1a
thiét bi thiét 1ap dé tinh toan diéu kién polyme hoa ctua hdn hop duge mo ta & trén.

Thiét bi thiét 1ap 10 c6 bod phan thu dic tinh vat ly 120, bd phan tinh ty 1¢ nhém
chttc con lai 140, bd phan tinh hé sb tbc do phan tng 160, va bd phén tinh nhiét do
polyme hoa 180.

Thiét bi thiét lap diéu kién polyme hoa 10 con c6 bd phan luu trit 100. Bd phan
luu trir nay la phuong tién doc dugc bang mdy tinh c6 thé ghi cac két qua do, cic két
qué tinh toan, va chuong trinh. Cac vi du vé chung bao gdbm bo nhé ban dan, the IC, dia
quang, dia tlr, dia quang tir, bang tir, dia video sb, va twong tu. Chuong trinh duogc ghi
trong bo phan luu trit 1am cho may tinh thure hi¢n phwong phap thiét 1ap diéu kién polyme

hoéa theo phuong an cua sang ché.
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B¢ phan thu dac tinh vat Iy 120 thu gi4 tri dac tinh vat 1y a c6 ngudn goc tir nhom
chirc ctia hop chét phan tmg c6 thé polyme hoa truée khi gia nhiét va gia tri dic tinh vat
Iy b ¢6 ngudn gbc tir nhom chirc con lai sau khi duy tri nhiét trong thoi gian dugc xac
dinh trudc trong trudong hop gia nhiét hdn hop bao gbém hop chét phan tmg c6 thé polyme
hoa bao gdm hop chét episulfua, va chét xuc tac polyme hoa va duy tri nhiét d6 duoc
xéc dinh trude. BO phan tinh ty 1& nhém chire con lai 140 tinh ty 1& nhém chire con lai
fir gia tri dac tinh vat 1y a va gid tri ddc tinh vat Iy b. Bo phan tinh hé s6 toc do phan ing
160 tinh hé s6 tbc do phan tmg tir ty 16 nhém chirc con lai, dua trén cong thirc toc do
phan tmg. BO phan tinh nhiét dd polyme héa 180 tinh nhiét do polyme hoa dua trén hé
s6 tde do phan ng va cac diéu kién dudi day.

Céac diéu kién: khi ty 1& polyme hoa nam trong khoang tur bang hoic 16n hon 0%
va bing hogc nhd hon 20%, tdc do polyme hoa 1a 16n hon 0%/gid va bang hodc nho hon
3,0%/gio, va do Iéch chuén 1a bé‘lng hodc nho hon 0,8%/gi0.

Phin mo ta chi tiét s& dugc dua ra dudi day.

B phan thu dic tinh vat Iy 120 thu gié tri déc tinh vatly a co ngudn gbc tir nhém
chirc ctia hop chét phan tng c6 thé polyme hoéa trude khi gia nhiét bao gdm hop chat
episulfua va gia tri dac tinh vatly b co ngudn gbc tir nhom chire con lai sau khi duy tri
nhiét & nhiét dd duoc x4c dinh trude trong thoi gian duoc xac dinh trude, vi du, tor bo
phan Iuu trr 100, trong truong hop gia nhiét hdn hop va duy tri nhiét dd dugc xac dinh
trudge (bude thu dic tinh vat 1y S10).

Nhiét d6 ma & do hop chét phan tng c¢6 thé polyme héa bao gom hop chat
episulfua dugc gia nhiét thay dbi phu thudc vao nhiét do ma & d6 hop chat phan ing ¢6
thé polyme hoa dugc polyme hoa va, vi du, ¢ thé chon mdt hodc nhiéu nhiét do tur
khoang nhiét do bang hodc cao hon -10°C va bang hodc thap hon 140°C. Thoi gian duy
tri gia nhiét thay ddi theo nhiét do duoge duy tri va khong bi gidi han cu thé mién 1a qua
trinh polyme héa chua hoan thanh.

Ngoai ra, trong truong hop luu hoa hop chit episulfua bing cch st dung chat
xtc tac luu hoa, 6 thé diéu ché hdn hop bang cach tron hop chét episulfua, hop chat
trong d6 hop chét episulfua dugc luu hoa, chét xuc tac polyme hoa, va hgp chét hydro
hoat dong dugc md ta & trén (tdt hon 12 hop chét thiol duge mé ta & trén) néu can, va
gia nhiét hdn hop nay dé thu duoc gia tri ddc tinh vat Iy a trude khi gia nhiét va gia tri
dic tinh vat Iy b sau khi gia nhiét cua hop chét phan tmg c6 thé polyme hoa.
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Trong han hop dugc tao boi td hop cta hop chit phan tmg c6 thé polyme hoa,
hop chét nay bao gd6m hop chét episulfua, va chét xtc tac polyme hoa dugc mo ta ¢ trén,
bd phén luu trit 100 luu trit gi tri ddc tinh vatly a co ngudn gbc tir nhém chirc ctia hop
chét phan tng c6 thé polyme hoa truée khi gia nhiét va gia tri dac tinh vat1y b ¢6 ngudn
gbc tir nhém chirc con lai sau khi duy tri nhiét trong thoi gian dugc xac dinh trude 4
nhiét dd dugc xac dinh trude. Gia trj déc tinh vat Iy b dugc luu trix két hop véi nhiét do
duy tri nhiét (nhiét d0 sau gia nhiét) va c6 mat d6i véi it nhat mot khoang thoi gian troi
qua ctia mdi mdt trong 6 nhiéu nhiét dd duy tri nhiét. Gid tri dic tinh vét Iy a va gia tri
dic tinh vat ly b dugce nhép truc tiép va0 bd phén luu trir 100 tir by phan dau vao (khong
dugc thé hién).

Céc gia tri ddc tinh vat 1y duoc luu trit 1a nhiét tri, ty trong, trong lugng phan tu
trung binh khéi, trong lugng phan tir trung binh s, cudng do phd 'H-NMR, hodc cudng
do phd BC-NMR.

B6 phéan thu dac tinh vat Iy 120 ¢6 thé doc va thu gi4 tri dic tinh vat ly a va gia
tri ddc tinh vat Iy b dugc luu trit trong bo phéan luu trit 100 chéng han. Gia tri déc tinh
vét Iy a va gid tri ddc tinh vat Iy b ciing c6 thé thu dugc bang cée thiét bi do nhu thiét b
phan tich nhiét, thiét bi do ty trong, thiét bi do GPC, va thiét bi NMR dé dugc nhép truc
tiép vao bo phan thu ddc tinh vat Iy 120 tir bd phan dau vao (khong duge the hién).

Céc vi du cu thé vé thiét bi phan tich nhiét c6 thé dugce sit dung theo phuong an
cua sang ché bao gébm nhiét luong ké quét vi phan, nhiét lugng ké, vi nhiét lugng ké,
thiét bi phén tich nhiét vi phan, thiét bi phan tich nhiét- trong lwong vi phan dong thoi,
thiét bi phan tich nhiét trong lurong, thiét bi do nhiét co hoc, thiét bi do nhiét co hoc dong
luc hoc, va tuong tu.

Tiép theo, bd phan tinh ty 1€ nhém chie con lai 140 thu gia tri dac tinh vat ly a
va gid tri déc tinh vat Iy b tir b phén thu dic tinh vat ly 120 va tinh ty 1€ nhom chire con
lai dua trén céc gid tri ddc tinh vat Iy nay (budc tinh ty 1€ nhoém chtrc con lai S20).

Phin mo ta sé duoc dua ra dudi ddy vé trudng hop trong d6 bd phan tinh ty 1€
nhém chirc con lai 140 tinh ty 1& nhém chac con lai theo, vi du, lugng nhiét do duoc
bang cach phan tich nhiét.

C6 thé biéu dién ty 1¢ nhom chire con lai bang cong thie 1.

Cong thuc 1: Ty 1€ nhom chue con lai=Xt/Xo
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Xo (J/g): Lugng nhiét do dugc bang cach phan tich nhiét DSC dung dich didu
ché dugc ngay sﬁu khi diéu ché (trudc khi polyme héa)

Xt (J/g): Lugng nhiét cia dung dich diéu ché dugc sau khi duy tri nhiét & nhiét
do cu thé trong t gioy

Theo phuong 4n cua sang ché, Xo trong ung voi gia tri ddc tinh vat ly a va Xt
twong ing voi gia tri déc tinh vat ly b.

Vi du, trong trudng hop tinh ty 1€ nhoém chirc con lai dua trén ty trong, co thé
biéu dién ty 18 nhém chirc con lai bang cong thic 2.

Cong thirc 2: Ty 1é nhém chire con lai=[1-[(ty trong do dugc sau khi duy tri 0
nhidt do cu thé trong t gid—ty trong cta dung dich didu ché dugc ngay sau khi diéu ché
(trude khi gia nhiét))/ Ad]]

Ad (muc tang ty trong cho mdi muc gidm 1% cta cac nhém chire con lai)=[(ty
trong ciia nhya dugce hoa ran—ty trong clia chét long ngay sau didu ché)/100

Theo phuong 4n cla sang ché, ty trong dung dich diu ché dugc ngay sau diéu
ché (trudc khi gia nhiét) tvong Gng véi gia tri ddc tinh vat Iy a, trong khi ty trong do
dugc sau khi duy tri ¢ nhiét do cu thé trong t gidy twong ing véi gid tri dic tinh vatly b.

Bo phan tinh hé sb tbc d phan tng 160 thu ty 1& nhom chire con lai tir bo phén
tinh ty 1é nhém chtc con lai 140, thuc hién viée phan tich dong hoc dbi véi ty 1€ nhom
chtrc con lai nay dua trén cong thirc tdc do phan tmg, va tinh hé s6 tbc do phan tng
(budc tinh hé s6 tdc do phan Gng S30).

B phan tinh hé sé toc do phan tmg 160 c6 thé doc trude cong thire toe do phan
g dugc luu trit trong bo phéan luu trit 100.

Céc vi du v& cong thirc tbe do phan tng bao gdm cong thirc tbc dd phan tmg bac
n (n bang hodc 16n hon 0), cong thirc tdc dd Prout-Tompkins, cong thirc tbc do Bawn,
cong thirc tdc d6 Leeson-Mattocks, va twong tu. Bo phan tinh hé s6 tdc do phan tmg 160
c6 thé chon phuong trinh t6i wu dua trén hdn hop c¢6 thé polyme héa va bac cua phan
ung.

B¢ phan tinh hé sb tdc do phan tng 160 tinh hé sb toc do phan tng dya trén cong
thuc tbe do phan tng dugc doc tir b phéan Iuu trit 100 va dua trén ty 1€ nhom chuce con

lai thu duoc tir bd phan tinh ty 1& nhoém chirc con lai 140. Phan mo ta s& duoc dua ra
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dudi day vé truong hop trong d6 cong thire tbc do phan tng bac n dugce biéu dién bang
bang cdng thirc 3 dugc st dung.

Cong thirc 3: kt=f (ty 1€ nhom chirc con lai)

k: hé sb tdc d6 phan tng bacn (nla sb thuc bﬁng hodc 16n hon 0)

t: Thoi gian duy tri nhiét

£ (t 16 nhom chire con lai) duge xéc dinh bing gid tri ctia n véi ham s6 cua ty 18
nhom chtc con lai.

Trong d6 thi trong d6 truc ndm ngang biéu dién thoi gian duy tri nhiét va truc
théng dimg biéu dién f (ty 1& nhom chitc con lai) ma trong d6 ty 1& nhom chire con lai
ctia chit muc tiéu (hop chit phan tng c6 thé polyme hoa bao gdm hop chét episulfua)
frong mAu duge thay thé vao, bd phén tinh hé s6 téc do phan tng 160 v& do thi ty 18
nhém chire con lai cho mdi thoi gian duy tri nhiét. BO phén tinh hé s6 téc d6 phan tng
160 thu duoc dudng hdi quy tir dd thi nay va thu duge do doc ciia dudng hdi quy dudi
dang hé sb tbc do phan tmg k.

DPé x4c dinh mbi quan hé twong quan gitta hé s6 tdc @6 phan ting cla sy thay doi
hop chit phan tng c6 thé polyme hoa, hop chét nay bao gdbm hop chét episulfua, dugc
bao gém trong mau va nhiét do cua mau, vi du, v4i nhiét do ctia mau trong khi duy tri
nhiét duoc bién dbi thanh nhiét do tuyét déi T va nghich d4o clia né trén tryc ndm ngang
va logarit ty nhién cua hé¢ s6 tbc dd phan tng k & nhiét do nay trén truc thang dimg, mdi
didm duge v& db thi dé thu duoc duong hdi quy c6 dd ddc (—Ea/R). D thi nay dugc goi
la d6 thi Arrhenius.

Cu thé, trong db thi trong d6 truc thang dang 1a Ln (k) va truc nim ngang la
nghich dao ctia nhiét do tuyét déi, bo phan tinh hé s toe d phan tng 160 xac dinh Ln
(k) dya trén hé sb toc do phan tng thu dugc va tao ra dd thi Arrhenius bﬁng cach vé
trong bang. Tu dd thi Arrhenius, dudong hdi quy va cong thirc dudng hdi quy cua cong
thie 4 da thu duoc.

Cong thtc 4: y=ax+b (duong hdi quy)

Pé du doén ty 16 nhom chire con lai, vi du, nghich dao cta nhiét do tuyét doi
mong mudn T dugc thay thé vao duong hdi quy duge xac dinh nhu md ta & trén dé tinh
hé sb tée do phan tng k & nhiét do tuyét dbi T va, bang cach thay thé hé s6 toc dd phan

ung nay vao cong thirc tbc do phan tmg dugc minh hoa trong cong thue 3 duoc xac dinh
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nhu dugc md ta & trén, ty 1& nhém chire con lai trong truong hop ma trong do mau duoc
dit & nhiét do tuyét dbi T trong t gior duge tinh.

Cu thé, bo phan tinh hé sé tbe do phan ing 160 thu dugc cong thire 5 bang cach
thay y, a, X, va b vao dudong hdi quy ciia cong thic 4 bang cac gia trj sau.

y=Ln (k)

a=(— Ea/R)

x=(1/T)

b=Ln (hé sb tan suit)

Ea: Ning lugng hoat héa (J mol-'K1)
R: Hé s6 ctia khi (8,3145 J mol™)

T: Nhiét do tuyét ddi

A: Hé sb tan sudt

Cong thte 5: Ln (k)=(—Ea/R)x(1/T)+Ln (A)

B phan tinh hé sb téc do phan tmg 160 con thu duge cong thire 6 va tinh hé s6
tbc do phan tng & nhiét dd duoc sit dung lam nhiét d polyme hoéa béng cach st dung
cong thac 5 va cong thuc 6.

Cong thire 6: k=EXP (y)

Bo phan tinh hé sb tdc do phan tng 160 ciing ¢6 thé tinh ty 1é polyme hoa tir
cong thtrc 7.

Cong thic 7: Ty 1& polyme hoa (%)=(1-ty 1& nhém chirc con lai) x 100

B6 phan tinh nhiét d polyme hoa 180 thu hé s6 toc dd phan mg tir by phan tinh
hé sb toc do phan tng 160 va tinh nhiét d polyme hoa dya trén céc diéu kién polyme
hoa sau day (budc tinh nhiét d§ polyme hoa S40).

(Céac diéu kién polyme hoa)

Trong khoang ma trong do ty 1¢ polyme hoa la bang hodc 16n hon 0% va bang
hoic nhd hon 20%, tdc do polyme hoa 1a 16n hon 0%/gio va bang hodc nhd hon
3,0%/gi0, va do 1éch chuén cua tdc do polyme hoa & mdi thoi diém duoc xac dinh trude
1a bang hodc nhé hon 0,8%/gio.

C6 thé st dung hop chat dugce biéu dién bang bang cong thirc chung (1) 1am hop

chit episulfua. Trong cong thirc chung (1), diéu kién polyme hoa dugc uu tién la khac
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nhau trong truong hgp hop chét sulfua trong d6 p bang 0 hodc trong trudng hop hop
chit polysulfua trong d6 p 1a s& nguyén bang hodc 16n hon 1 va bing hoic nho hon 4,
va, v6i hop cht polysulfua, co thé thu duoc thiu kinh khong c6 van ngay ca trong diéu
kién polyme héa ma trong do tbc do polyme hoéa la nhanh hon. Hop chét polysulfua t6t
hon 14 hop chét disulfua trong d6 p bang 1.

Déi voi trudong hop hop chét sulfua, trong khoang ty 1& polyme héa bang hoic |
16n hon 0% va bing hogc nhd hon 20%, t6t hon néu, toc do polyme hoa la 16n hon
0,5%/gi®r va bing hodc nhé hon 2,0%/gid, va do léch chuan cta tdc d polyme hoa &
mdi thoi diém duogc xac dinh trude 1a béng hodc nho hon 0,8%/gid.

Trong trudng hop hop chat polysulfua, trong khoang ty 1€ polyme héa bang hodc
16n hon 0% va béng hodc nho hon 20%, t5t hon néu, toc do polyme hoa 1a 16n hon
0,5%/gitr va bing hodc nhé hon 3,0%/giv, va do léch chudn cta tdc do polyme hoa &
mai thoi diém duge xac dinh trude 12 bang hodc nhé hon 0,8%/gid.

Ngoai ra, cac diéu kién polyme hoa dugc wu tién cling 1a khac nhau trong trudng
hop st dung hop chét trong d6 hop chit (poly)sulfua duge xu Iy bang qua trinh luu hoa.
Theo phuong 4n cua sang ché, hop chét trong d6 hop chét (poly)sulfua dugc xtt Iy bang
qué trinh luu hoa bao gém hop chét (poly)sulfua va hop chét trong d6 hop chat
(poly)sulfua dugc luu hoa.

Trong trudng hgp ma trong do hop chét sulfua 1 hop chét duge xtr Iy bang qua
trinh luu hoa, khi ty 1€ polyme hoa nam trong khoang tir bing hodc 16n hon 0% va bang
hoac nhé hon 20%, t6t hon néu, ty 1& polyme hoa 1a 16n hon 0,5%/gio va béng hodc nho
hon 2,0%/gid, va d6 léch chudn cia téc do polyme hoa (do dbc) & mdi thoi diém dugc
xé4c dinh trude 1a bang hodc nhé hon 0,8%/gid.

Trong trudng hgp ma trong d6 hop chét polysulfua 1 hop chit duoc xr Iy bang
qua trinh luu hoéa, khi ty 1¢ polyme hoa nam trong khoang tir bang hodc 1én hon 0% va
bing hodc nho hon 20%, tét hon néu, ty 1¢ polyme héa 1 16n hon 0,5%/gis va bing
hodic nhé hon 3,0%/gid, va do 1éch chudn cta téc do polyme héa (40 dbc) & mdi thoi
diém dugc xac dinh trudc la béng ho#c nho hon 0,8%/gio.

Theo phuong an cua sang ché, c6 thé thu duoc diéu kién polyme hoa cu thé bang

cac budc sau day. Co thé chon thich hop diéu kién uu tién dugc mo ta & trén.
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Tbc d6 polyme hoa trung binh tir thoi diém ma trong d6 ty 1& polyme hoa bing
0% dén thoi diém ma trong d6 ty 1€ polyme hoa la 20% dugc xic dinh bang cach chon
tir khoang 16n hon 0%/gio va bang hodc nhd hon 3,0%/gid, tinh nhiéu toc do polyme
héa & mdi thoi didm duoc xac dinh trude vao thoi diém khi ty 16 polyme hoa 1a bang
hoiic 16n hon 0% va bing hodc nhé hon 20%, tinh do 1éch chuan, ma 1a cin bac hai
duong ciia phuong sai cua nhiéu tbc dd polyme héa va tbc do polyme hoa trung binh,
v thiét 14p do léch chudn tinh dwoc bang hodc nhd hon 0,8%/gid.

C6 thé tinh tdc do polyme hoa trung binh tir thoi diém ma trong do ty 1& polyme
hoa bing 0% dén thoi didm ma trong do ty 1¢ polyme hoa la 20% bang cong thire (20%-
0%)/(t2-t1) khi thoi diém ma ty 1& polyme hoa bang 0% la t1 (gio) va thoi diém ma ty
1€ polyme hoa 1a 20% 1a t2 (gi0).

Khi tinh ty 1& polyme hoéa ting 1én nhu thé nao theo thoi gian trong phan ung
polyme hoa (ndi cach khac, ndng do ctia nhém chie con lai co thé polyme hoa giam nhu
thé nao), cac phép tinh duge thuc hién tudn tw & mdi thoi diém.

Theo md phong ciia phuong 4n cia sang ché, nhiét do phan tmg duoc tinh bing
céch tinh hé s6 tdc do phan tng & thoi didm tiép theo (t+At) dya trén nhiét do va ndng
d6 ctia nhém chire con lai co thé polyme héa & thoi diém t. Theo phuong 4n cua sang
ché, nhiét d6 12 muc tiéu can duoc tinh va cé thé x4c dinh su bién ddi nhiét do ma tao ra
su bién dbi polyme héa mong mudn bang cach tinh todn.

Theo phuong an cua sang ché, trong phén thoi gian tir thoi diém t dén ngay trudc
thoi diém tiép theo (t+At) (ving ma trong d6 gia tri thoi gian la bang hodc 16n hon t va
nho hon t+At), tée d6 phan tmg (tdc do polyme héa) duge dit la v, ma dwoc thiét 1ap
ban diu, sau d6, hé sb téc do phan img & thoi diém tiép theo (t+At) dugce xéc dinh sao
cho théa man didu kién 13 téc d6 phan tmg & thoi diém tiép theo (t+At) cling bang v.

Vi dy, trong phan ung cua hop chét episulfua, néu ndng dd clia nhém chuc
episulfua la A, tbc d0 phan tng (tbc do polyme hoa) v duge biéu dién 1a

v=k(T(t))xA(t)... cong thic a

& day, k 12 ham sb ctia nhiét do.

Ca nhiét do T va ndng dd A 1a cac ham sb cta thoi diém t va duge bicu dién la

Tt) va A(t). via tdc do phan tmg (téc d6 polyme hoa trung binh) va la gia tri dugc chon
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tir khoang 16n hon 0%/gio va bing hodc nhé hon 3,0%/gid theo phuong an cia sang
ché.

Sau do, cong thirc a dugc bién ddi nhu sau dé thuc hién viéc tinh toan.

k(T(t))=v/A(t)... cong thirc a'

Theo phuong 4n cua sang ché, su bién dbi nhiét 6 duogc xac dinh bé‘mg cach tinh
toan dé thu dugc su bién ddi polyme hoéa mong mubn. Cu thé, nhu dugc mo ta & trén,
hé sb toc d6 phan Umg can dugc chon & thoi diém t+At duoc tinh dua trén nhiét do va
ndng d9 ctia nhom chirc con lai & thoi diém t.

Trong cong thirc a', khi thoi gian tang thém mot khoang At, ndng do A ctia nhém
chire con lai ¢6 thé polyme hoa giam di, do do, dé duy tri v=hing sd, can ting gié tri clia
K(T(t)) va viéc xic dinh nay duoc thuc hién bing céch tinh ton 1am thé nao dé thay doi
gia tri cua k(T(t)).

Phin md ta cu thé s& dugc dua ra dudi day vé viée tinh toan dé xac dinh k & thoi
diém (t+At) dya trén tham s6 nay 6 thoi diém t.

O thoi diém (t+At), cong thic a' 12 nhu sau.

k(T(t+At))=v/A(t+At)... cong thirc b

Ty 1€ polyme hoa trong phan thoi gian bang dén 16n hon thoi gian t va nhé hon
(t+At) 1a gia tri tdc dd polyme hoa trung binh dugc chon va dugce biéu dién nhu sau.

A (tHAH)=A(t)-vxAt... cong thirc ¢

Khi cong thic b dugc bién ddi dua trén cong thic ¢, cdng thuc d dudi day da thu
duoc.

k (T(t+At))=v/(A(t)—v*xAt)... cong thirc d

k (T(t)) va A(t) 1a céc gia tri da biét da duoc x4c dinh bang céch tinh theo phép
tinh tudn tu. |

Tiép theo, nhiét do (T(t+At)) duge tinh nguge tir K(T(t+At)) nay.

Viéc tinh nguoc duge thuc hién bé‘mg cach sir dung cong thitc Arrhenius dugc
mo ta la cong thic 5 sau day .

Cong thirc 5: Ln(k)=(—Ea/R)x(1/T)+Ln(A)

Ea: Ning luong hoat héa (J-mol'K1)

R: Hé sb cua khi (8,3145 J-mol-1)
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T: nhiét d¢ tuyét doi

A: Hé sb tan suét

C6 thé tinh duy nhét gia tri ca T tir gid tri tinh dugc cia k (T(t+AL)).

Theo phuong an cua sang ché, nhu duoc mo ta & trén, co thé tinh T(t+At) can
dugc chon & thoi diém t+At dua trén cac loai tham sb khac nhau (k(T(t)), A(t)) & thoi
diém t.

Sau d6, mdi nhiét do polyme héa (nhiéu T(t+At)) duge tinh nguoc & moi thoi
diém dugc xac dinh trude thoa man diéu kién trong dé6 do l&ch chuin 14 cin bac hai
duong ctiia phuong sai cua nhiéu tbc d6 polyme héa dugc tinh & mdi thoi diém dugc xac
dinh trude va tée do polyme hoa trung binh 1a bang hodc nhé hon 0,8%/gid.

Trong khoang ma trong d6 ty 1 polyme hoéa la 16n hon 20% dén 90%, cac diéu
kién polyme hoa la khong bi gidi han cu thé, nhung theo quan diém nang suat, sau budc
tinh nhiét do polyme hoa, co thé bao gém budc thiét 14p thoi gian polyme hoa dé chon
thosi gian phan tng khi ty 1& polyme héa 12 16n hon 20% dén 90% 1a tir 0,1 dén 150 gio.
Theo phuong 4n cua sang ché, trong buéc nay, trong khoang ma trong dé ty 1¢ polyme
héa 12 16n hon 20% va bang hozc nhdé hon 90% va tdt hon 1a trong d6 ty 1é polyme hoa
1 bing hodc 16n hon 30% va bing hotic nhé hon 80%, cac diéu kién polyme hoa tot hon
4 sao cho tdc @9 polyme hoa 1a 16n hon 3,5%/gid va bang hogc nho hon 15,0%/gid, va
d6 16ch chuin cua téc d6 polyme héa (d6 déc) & mdi thoi didm duge x4c dinh true bang
hodc nhé hon 10%/gio.

Theo phuong an cua sang ché, c6 thé thuc hién cac didu kién polyme hoa nay
bang cac bude sau day.

Téc d polyme héa trung binh tir thdi diém khi ty 18 polyme hoa la 16n hon 20%
dén thoi didm khi ty 18 polyme héa 1a 90% dugc xac dinh bang cach chon tir khoang 16n
hon 3,5%/gi& va bing hodc nhd hon 15,0%/gid, tinh nhiéu tde d polyme hoa & mdi thoi
diém duoc xéc dinh trude vao thdi diém khi ty 18 polyme héa 13 16n hon 20% dén 90%,
tinh do léch chuén, ma 1a cin bac hai dwong ctia phuong sai cla nhiéu tdc dd polyme
héa va téc 6 polyme hoéa trung binh, va thiét 1ap do léch chudn tinh duoc bang hodc
nho hon 10%/g10.

C6 th tinh tdc d6 polyme hoa trung binh tir khi ty 1€ polyme héa 1a 16n hon 20%
t6i khi ty 16 polyme hoa 1a 90% bang cong thire (90%-20%)/(t4-t3) khi thoi diém khi ty
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1¢ polyme hoda 1a 16n hon 20% 1a t3 (gi®) va thoi diém khi ty 1& polyme hoa 12 90% 1a t4
(gi0).

Céc vi du vé phuong phéap polyme hoa thong thuong khi san xuét vat lidu quang
hoc (vi du, théu kinh chat d&o) theo sang ché bao gdm polyme héa duc. T 1a hdn hop
c¢6 thé polyme hoéa theo sang ché duoc phun gitta hai khudn duge gitr bing vong bit,
bang dinh, hodc tuong tu. O thoi diém nay, hon hop c6 thé polyme hoéa c6 thé dugc tron
1An v6i chét cai bién nhyua néu can, va qua trinh khit 4p nhu thao tac khir bot, hodc thao
tac nhu loc bé‘mg bo loc co thé duoc thuc hién truée. Tiép theo, qua trinh hoa rin duoc
thyuc hién bing phuong phap dé cip khudn & nhiét do trong phong hodc bang cach gia
nhiét cap khudn nay trong thiét bi c6 thé thuc hién qua trinh gia nhiét, nhu 16, hogc trong
nudce va nhua c6 thé dugce 4y ra.

Theo quan diém ning suét, diéu kién gia nhiét va polyme hoa cua hdn hop theo
sang ché duogc phun vao hai khudn dugce thuc hién & nhiét do khoang -50° dén 200°C
trong thoi gian 0,1 dén 150 gio.

Bing céach tinh nhiét do polyme hoa cho mdi thoi diém polyme hoa dua trén cac
didu kién polyme hoa, ty 1& polyme héa cla vt liéu quang hoc duoc tang 1én, ¢oO thé
ngan chén céc thay d6i vé phan bd nhiét do trong qué trinh polyme hoa cta hdn hop ¢6
thé polyme hoa va do d6 ngdn chan sy tao ra bién dang quang hoc va van trong vét li¢u
quang hoc.

Cu thé, ngay ca trong vat liéu quang hoc nhu thau kinh c¢6 do day 16p 16n trong
d6 bién dang quang hoc va van dugc tao ra dé dang, c6 thé ngan chdn hiéu qua su tao ra
bién dang quang hoc va cac van. Théu kinh (théu kinh day) ¢6 d6 day 16p 16n nghia 1a
thdu kinh c6 do day & tam nam trong khoang tir khoang 4 dén 25mm.

Trong bd phén luu trit 100, diéu kién polyme héa mong muén trong khoang ty
1€ polyme hoa bang hodc 16n hon 0% va nhd hon 100% duoc luu trit trude boi nguoi
dung. Cu thé, bo phan luu trit 100 luu trit trude tbc do polyme héa mong mudn va do
1éch chuén cua tdc dd polyme héa nay. Cling c6 thé nhap truc tiép vao bd phan tinh nhiét
dd polyme hoa 180 tir by phén du vao (khong dugc thé hién). Ngoai ra, thoi gian phan
rng mong mudn tir khi ty 1& polyme hoa vugt qua 20% t6i khi ty 1& polyme hoa dat téi
90% c6 thé dugc luu trir trude béi ngudi dung trong b phén Iuu trir 100.

B phan tinh nhiét d§ polyme hoa 180 thu dugc hé sb tbc do phan tng tr bd

phan tinh hé s6 téc do phan tmg 160 va thu dugc diéu kién polyme héa mong mudn tir

39



43538 40/67

b phan luu trit 100. He s6 toe do phan ang nay dugc lién hé véi loai clia hop chat phan
ting ¢6 thé polyme hoa, ma bao gdm hop chit episulfua, va b phan tinh nhiét do polyme
hoéa 180 chon cdng thirc téc do phan (mg bac nhit hodc cong thic tdc do phan tng bac
hai dua trén loai ciia hop chat phan ting c6 thé polyme héa. Sau dé, bd phan tinh nhiét
do polyme héa 180 thyuc hién viéc tinh nguoc béng cach st dung cong thirc tdc do phan
ung dugce chon va tinh céac didu kién nhiét do polyme hoa cho mdi thoi diém polyme
héa, sao cho thoa man diéu kién polyme héa mong muén thu duoc tir bd phéan luu trit
100.

B6 phan tinh nhiét do polyme hoa 180 con thu ty 1€ polyme hoa tir bd phén tinh
hé s tbc do phan tmg 160 va bd phan tinh nhiét do polyme héa 180 truyén cac dicu kién
nhiét d6 polyme héa cho mdi thoi diém polyme hoa va ty 1¢ polyme hoa can dugc luu
trlt trong bd phan luu trir 100.

B0 phén tinh nhiét d§ polyme héa 180 c6 thé dugc tao ciu hinh dé c6 thé xuét
nhiét do polyme hda va ty 1€ polyme hoéa cho mdi thdi gian polyme héa ra man hinh
(khong duoc thé hién) hodc twong tu. Do didu nay, ngudi dung co thé kiém tra nhiét do
polyme hoa va ty 1¢ polyme hoa cua mdi thdi gian polyme hoa va thuc hién phan (g
polyme hoa theo cac diéu kién nay.

Thiét bi san xuét vat liéu quang hoc theo phuong an cta sing ché c6 thiét bi thiét
lap didu kién polyme héa dugc mo ta & trén. Cu thé, thiét b san xuét vat li¢u quang hoc
theo phuong an cla sang ché c¢6 bo phan gia nhiét dé gia nhiét hdn hop bao gdém hop
chét phan tmg c6 thé polyme hoa bao gdm hop chat episulfua, va chét xac tac polyme
hoa, thiét bi thiét 1ap didu kién polyme hoa 10 theo phuong én ctia sang ché, va bd phan
didu khidn dé didu khién bd phan gia nhiét dé gia nhiét hdn hop bao gdm hop chét phan
g ¢6 thé polyme hoa, ma bao gbém hop chét episulfua, va chét xuc tac polyme hoa,
dua trén didu kién nhiét do polyme héa thu dugc bing thiét bi thiét 1ap diéu kién polyme
héa 10.

B0 phén gia nhiét 1a thiét bi ¢6 thé gia nhiét khuon da nap hén hop va vi du vé
16 gia nhiét bao gdm 16 dién, 16 tudn hoan khong khi néng, 16 hong ngoai, 16 vi song, va
tuong tu. |

B¢ phan didu khién c6 thé dugc lip dit lién khéi voi hodc riéng r& véi 10 gia
nhiét va c6 thé c6 bd phan dé do nhiét tri (vi du, do sy phan bd nhiét do trong 10, nhiét

d6 mat ngoai ctia khudn, nhiét do mat trong ctia khudn, va nhiét do trong bude polyme
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héa cho dén khi hon hop nay dugc hoa rén) va man hinh. Ngoai ra, b phari diéu khién
dugc tao chu hinh d& c6 thé truy nhap bd phan luu trit 100 cta thiét bi thiét 14p diéu kién
polyme hoéa 10 va co thé theo doi nhiét dd ctia bo phan gia nhiét.

Sau khi bét diu polyme héa, bo phan didu khién theo doi nhiét d ciia hon hop
¢6 thé polyme héa, so sanh nhiét do nay v6i cac didu kién nhiét do polyme hoa ctia mbi
thoi gian polyme hoa thu duge tir b phén luu trir 100, va diéu khién bd phan gia nhiét
dua trén cac didu kién nhiét do polyme hoa. Thiét bi san xuat vét liéu quang hoc theo
phuong &n cua sang ché c6 thé thi hanh thich hop phuong phap san xuét vat liu quang
hoc theo phuong an cua sang ché, ngan chin su tao ra bién dang quang hoc va céc van,
va thu duoc vat liéu quang hoc c6 hinh thirc tuyét voi.

Ttc la phuong phéap san xuét vat liéu quang hoc theo phuong an ctia sang ché
bao gdm

bude tinh didu kién nhiét do polyme héa & mdi thoi diém dugce xéc dinh trude
trong thdi gian polyme hoa theo phuong phap thiét 1ap diéu kién polyme héa (bude (A))
theo phuong &n cua sang ché,

budc phun hdn hop bao gdm hop chét phan tng c6 thé polyme hoa bao gb6m hop
chit episulfua, va chét xtc tac polyme héa vao khudn, va

budc polyme hoa va hda ran hon hgp nay sao cho théa man diéu kién nhiét do
polyme hoéa di tinh dugc cho mdi thoi gian polyme hoa.

Céc phuong an theo sang ché dugc md ta & trén dua vao cac hinh vé; tuy nhién,
cac phuong an trén chi 1a céc vi du vé sang ché va ciing 6 thé chon cac cdu hinh khac
nhau khac v6i cac phuong an trén.

Vi du thwe hién sang ché

Phin md t& chi tiét hon vé sang ché s& dugc dua ra dua vao céac vi dy, nhung
sang ché khong chi gi6i han & do.

Bién dang quang hoc va van duge do va danh gia bang cac phuwong phap sau.
Bién dang quang hoc

Bing céach st dung may Strainscope, thAu kinh chét déo thu dugc dugc quan sat
bing mit, va bién dang quang hoc cla thu kinh chét déo nay duoc danh gid theo ba giai
doan sau day.

Khong c6 bién dang quang hoc: tt
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Bién dang quang hoc nhe dugc quan sét: binh thuong

Bién dang quang hoc 16n: kém
Céc van

Théu kinh chit déo thu dwoc duge quan sat bing mit bing phwong phép
Schlieren va van cua thau kinh chit déo dugc danh gid theo ba giai doan sau.

Khong c6 van: tét

Van nhe dugc quan sat: binh thuong

S6 luong 16n cac van: kém

Céc thanh phan sau day dugc st dung trong cac vi du va cac vi du so sénh.
Chat hip thu tir ngoai

« TINUVIN PS: chét hip thu UV trén co s& benzotriazol 1a san phdm ctia BASF

Vidul

500,0 phan trong luong bis(2,3-epithiopropyl) disulfua dugc bd sung 5,5 phan
trong luong chdt hdp thu UV TINUVIN PS, 0,063 phén trong lugng N,N-
dimetylxyclohexylamin dé lam chét xtc tac polyme hoéa, va 0,5 phan trong lrgng N,N-
dixyclohexylmetylamin dé 1am chat xuc tac polyme héa, va hdn hop nay dugc khuéy
nhanh va hoa tan.

Ngoai ra, 47,2 phén trong lugng hdn hop thiol bao gbm 5,7-dimercaptometyl-
1,11-dimercapto-3,6,9-trithiaundecan, 4,7-dimercaptometyl-1,1 1-dimercapto-3,6,9-
trithia-undecan, 4,8-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan dugc bd
sung vao d6 va hon hop nay dugc tron va khudy nhanh & 15°C. Khoang 0,5g dung dich
duoc khudy duoc cho theo hai mAu (ddi v6i hai nhiét do thir nghiém) vao céc lo mau va
khir 4p sudt va khir khi nhanh bang bom chan khong. Ap suat giam duoc dua trd lai ap
suit moi truong. Bang cach sit dung nhiét lugng ké quét vi phan, nhiét tri cta mau ngay
sau khi diéu ché duoc do khi thdi gian phan tng 1a 0 gio. Cac lo mau cta hai mau nay
dugc thay thé nito va viéc phan tich duge thuc hién bang nhiét lugng ké quét vi phan ba
1an & 20°C trong mdi thdi gian troi qua (sau 0 gid, sau 6 gio, va sau 24 gio) va ba lan &
60°C trong mdi thoi gian troi qua (sau 0 gio, sau 1 gio, va sau 3 gio) dé thu duoc nhiét
tr1.

Nhiét tri sau 0 gid & 20°C: 664,2 (J/g)
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Nhiét tri sau 6 gio 6 20°C: 611,7 (J/g)

Nhiét tri sau 24 gio ¢ 20°C: 515,1 (J/g)

Nhiét tri sau 0 gio & 60°C: 664,2 (J/g)

Nhiét tri sau 1 gio & 60°C: 600,3 (J/g)

Nhiét tri sau 3 gio' ¢ 60°C: 513,1 (J/g)

Céc nhiét tri dugc md ta ¢ trén dugc nhép truc tiép va duoc luu trir trong bo phan
lwu trit 100 va céc didu kién nhiét d polyme héa dugc tinh bang thiét bi phan tich diéu
kién polyme hoa 10 theo phuong an cia sang ché.

Trong bd phén tinh ty 1€ nhom chirc con lai 140, cac két qua da thu duoc trong
dé & 20°C, ty 1é nhom chic con lai ngay sau khi trdn va khuéy 1a 1,0000, ty 1€ nhém
churc con lai sau 6 gior 14 0,9210, va ty 1& nhom chire con lai sau 24 gio 14 0,7754, va, &
60°C, ty 1& nhom chitc con lai ngay sau khi tron va khudy 1a 1,0000, ty 1€ nhém chuc
con lai sau 1 gior 14 0,9037, va ty 1€ nhém chire con lai sau 3 gio 1a 0,7725.

B¢ phan tinh hé s6 tdc do phan tng 160 sit dung cong thirc toc do phan tng bac
nhét va hé sb téc do phan tng, ma la do déc cia dudong hdi quy, 1a 0,0104 & 20°C va
0,0850 & 60°C. Trong bd phén luu trit 100, diéu kién polyme hoa dugc luu trit trong d6
d6 dbc (tbe do polyme héa trung binh) cua ty 16 polyme hoa tir 0% dén 20% 1a 1,71%/gid
(20%-0%/11,7 gi®), d6 léch chuin cua toc dd polyme hoa trén mot gio 12 0,14%/gio, do
déc (tbe do polyme hoa) cua ty 1é polyme hoa tir 30% dén 80% 1a 12,43% (gia tri trung
binh), va d6 1éch chudn cua téc do polyme héa trén mot giv 1a 2,51%/gio. Bo phén tinh
nhiét d6 polyme hoa 180 truy nhap cac diéu kién polyme héa dugc luu trir trong bo phén
Juu trit 100 va tinh ty 1€ polyme hoa va cac diéu kién nhiét o polyme hoa cho mdi thoi
diém polyme hoa bang cach st dung cong thirc Arrhenius, dua trén hé s6 téc do phan
img cho m&i thor didm polyme héa dugc thé hién trong bang 1 dudi day. Fig.3 thé hién
dd thi trong d6 didu kién nhiét do polyme héa cho mdi thoi diém polyme héa, thoi gian

polyme héa, va ty 1¢ polyme héa, dugc hién thi trén man hinh, dugc vé& dd thi.
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Bang 1
Thoi gian | Hé sb tbc do | Ty 1¢ polyme héa | Nhiét do polyme
polyme hoa phan tng (%) hoa (°C)
0 gio 0,0184 0 30

1 gio 0,0184 1,8 30
2 gidy 0,0184 3,6 30
3 gioy 0,0184 5.4 30
4 gioy 0,0184 7.1 30
5 gioy 0,0184 8,8 30
6 gio 0,0184 10,4 30
7 gioy 0,0184 12,1 30
8 gio 0,0184 13,7 30
9 gidy 0,0184 15,2 30

10 gio 0,0184 16,8 30

11 gio 0,0336 18,9 41,2
12 gio 0,0592 22,6 52,5
13 gior 0,1003 28,5 63,8
14 gior 0,1639 37,4 75
15 gioy 0,2597 49,4 86,2
16 gior 0,4011 63,7 97,5
17 gio 0,6038 78,1 108,8
18 gioy 0,8861 89,6 120
19 gio 0,8861 95,7 120
20 gio 0,8861 98,2 120
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Vidu2

Qua trinh polyme hoéa dugc thyc hién trong diéu kién nhiét do thu duoc trong vi
du 1.

1000,0 phan trong lwgng bis(2,3-epithiopropyl)disulfua dé 1am nguyén liéu dugc
bd sung 11,0 phéan trong lugng chét hap thu UV TINUVIN PS, 0,126 phan trong lugng
N,N-dimetylxyclohexylamin dé 1am chét xtc tac polyme hoa, va 1,0 phan trong luong
N,N-dixyclohexylmetylamin @& 1am chit xtc tac polyme hoa, va hdn hgp nay dugc
khudy va hoa tan nhanh. Ngoai ra, 94,4 phin trong lwong hdn hop thiol bao gbm 5,7-
dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, 4,7-dimercaptometyl-1,11-
dimercapto-3,6,9-trithiaundecan,  4,8-dimercaptometyl-1,1 1-dimercapto-3,6,9-trithia-
undecan dugc b sung vao dé va hdn hop nay duge tron va khudy & 15°C. Sau do6, qué
trinh loc duoc thuc hién dé tinh ché dung dich hdn hgp va dung dich nay duoc khir 4p
sut bang bom chan khong va khit khi. Dung dich ndy dugc duc trong khudn thuy tinh
dé tao ra 10 miu. Qua trinh néu trén dugc thuc hién trong khuon c6 ®81 mm, trong do
mit trude c6 2 doan cong, mit sau c6 4 doan cong, va do day ¢ tdm 1a 10,0mm.

Qua trinh polyme hoéa dugc thuc hién bang thiét bi san xuét vat liéu quang hoc
theo phuong 4n cua sang ché. Dua trén diéu kién nhiét do thu dugc trong vi du 1, nhiét
d6 ctia 16 polyme héa dugc thiét 1ap va didu kién nhiét do dugc kiém soét. Sau khi két
thic qua trinh polyme hoéa (ty 1€ polyme héa: 98,2%), nhya episulfua hoa ran thu dugc
tir 10 polyme hoa sau khi lam ngudi. Sau khi loai b Gng suét ndi bang qua trinh toi,
nhua thu duge duoc danh gia bién dang quang hoc bang dén thiy ngan cao &p va viéc
danh gia van theo ba giai doan dugc thuc hién, két qua 1a, dbi véi 10 trong s6 10 mAu,
céc thdu kinh d4 thu duoc trong d6 bién dang quang hoc va vén khong dugc quan sat
(két qua tot trong mdi danh gid) va thau kinh nay 1a cuc ky tuyét voi d6i vé6i cac tng
dung quang hoc.

Vidu3

Theo cach gibng nhu trong vi du 1, chi khac 1a do dbc (téc dd polyme hoa) cia
5 1¢ polyme hoa tir 0% dén 20% la 1,69%/gios (gi4 tri trung binh), dd 1éch chudn ciia toc
do polyme hoa trén mot gio 1a 0,10%/gi0, tdc dd polyme hoa khi ty 1€ polyme hoa la 30
dén 80% 13 11,25%/gid (gi4 tri trung binh), va do 1éch chuén cta toc d9 polyme hoa trén
mdt gid 14 8,23%/gid, bd phan tinh nhiét do polyme hoa 180 truy nhép cac diéu kién

polyme héa duge luu trit trong bd phan luu trit 100 va tinh ty 1& polyme hoda va cac didu
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kién nhiét d6 polyme héa cho mdi thoi diém polyme héa bang cach st dung cong thirc
Arrhenius, dua trén hé sé téc do phan ing cho mdi thoi diém polyme hoa. Fig.4 thé hién
db thi trong do6 diéu kién nhiét do polyme hoa cho mdi thoi diém polyme hoa, thoi gian
polyme hoa, va ty 1¢ polyme hoa, duoc hién thi trén man hinh, dugc vé dd thi.

Vidu4

Qua trinh polyme héa dugc thyc hién trong diéu kién nhiét do thu dugc trong vi
du 3.

1000,0 phan trong lugng bis(2,3-epithiopropyl) disulfua dé lam nguyén liéu
duoc bd sung 11,0 phﬁn trong lugng chét hép thu UV TINUVIN PS, 0,126 phﬁn trong
lugng N,N-dimetylxyclohexylamin dé 1am chét xtc tac polyme hoa, va 1,0 phan trong
lugng N,N-dixyclohexylmetylamin dé 1am chét xuc tac polyme héa, va hdn hop nay
dugce khudy va hoa tan nhanh. Ngoai ra, 94,4 phan trong lugng hdn hop thiol bao gdm
5,7-dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, 4,7 -dimercaptometyl-1,11-
dimercapto-3,6,9-trithiaundecan,  4,8-dimercaptometyl-1,1 1-dimercapto-3,6,9-trithia-
undecan duge bd sung vao d6 va hon hgp nay duge tron va khudy & 15°C. Sau do, qué
trinh loc dwoc thuc hién dé tinh ché dung dich hdn hop va dung dich nay duogc khi ap
suit bang bom chan khong va khr khi. Dung dich ndy dugc duc trong khudn thiy tinh
dé tao ra 10 mau. Qua trinh néu trén duoc thyc hién trong khuén c6 ®81 mm, trong do
mit trude c6 2 doan cong, mit sau ¢6 4 doan cong, va do day ¢ tam 1a 10,0mm.

Qua trinh polyme hoéa dugc thyuc hién béng thiét bi san xuét vat lidu quang hoc
theo phuong &n cua sang ché. Dua trén diéu kién nhiét d thu dugce trong vi du 3, nhiét
d6 cta 10 polyme hoa duoc thiét 1ap va didu kién nhiét do duoc kiém soét. Sau khi két
thuc qua trinh polyme héa (ty 1& polyme hoa: 98,2%), nhya episulfua hoa ran thu dugc
tir 10 polyme hoa sau khi 1am ngudi. Sau khi loai b6 Gng suit ndi bang cach xir ly toi,
nhua thu dugc duge danh gia bién dang quang hoc bing dén thiy ngan cao ap va viéc
danh gia van theo ba giai doan dugc thuc hién, két qua la, trong 10 trong $6 10 mau, cac
thiu kinh da thu dugc trong d6 bién dang quang hoc va van khong dugc quan sat (két
qua t6t trong mdi danh gid) va ching la cuc ky tuyét voi dbi voi cac ing dung quang
hoc.

Vidu5

Trong 809,7 phan trong lugng bis(2,3-epithiopropyl) sulfua, 27,0 phan trong
luong bot luu huynh duge tron 6 nhiét do nim trong khoang ttr 5°C dén 15°C, 0,43 phan
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trong lwvong dung dich pha loang trong d6 0,022 phan trong lugng 1,2-dimetylimidazol
dé 1am chét xuc tac luu hoéa dugc pha lodng bing 20 lan toluen dugc bd sung vao d6 va
hdn hop nay dugc khudy & nhiét do nam trong khoang tir 5°C dén 15°C trong 1 gio.
Hydro sulfua duoc tao ra trong khi Iuu héa duge loai bo béng cach thay thé ph@m pha
khi ctia dung dich hdn hop bing nito dé thu duge dung dich dugc Iuu hoa.

Dung dich dugc luu hoéa nay dugc bd sung 161,9 phé‘m trong luong bis(2-
mercaptoetyl) sulfua dé lam thiol va 1,3 phéan trong lugng tetra-n-butylphosphoni
bromua dé 1am chit xGc tac polyme héa, va hdn hop nay duoc khudy va hoa tan nhanh.
Khoang 0,5¢ dung dich nay dugc cho vao céc lo mau va hai mau (d6i v6i hai nhiét do
thir nghiém) dugc thay bing nito. D& nghién ctru ty 1é phan tmg cla san phim luu hoa
va thiol cia mau ngay sau khi didu ché, nhiét tri dugc do bang cach st dung nhiét lugng
ké quét vi phan khi thoi gian phan Gng bang 0 gid. Cac lo miu cla hai mau ndy con
duoc thay thé nito, cac nhiét tri thu dugce bang cach thuc hién phén tich bang nhiét lugng
ké quét vi phan hai 14n & 20°C trong mdi thoi gian trdi qua (sau 0 gio va sau 3 gio), va
ba 1dn & 40°C trong mdi thoi gian troi qua (sau 0 gio, sau 0,5 gio, va sau 1 gio).

Nhiét tri sau 0 gio 6 20°C: 524,2 (J/g)

Nhiét tri sau 3 gio 6 20°C: 514,8 (J/g)

Nhiét tri sau 0 gio 6 40°C: 524,2 (J/g)

Nhiét tri sau 0,5 gio & 40°C: 476,5 (J/g)

Nhiét tri sau 1 gio 6 40°C: 432,5 (J/g)

Céc nhiét tri duoc mo ta ¢ trén dugce nhép truc tiép va dugc luu trir trong bo phan
lwu trit 100 va céc didu kién nhiét dd polyme héa dugc tinh bing thiét bi phan tich diu
kién polyme héa 10 theo phuong 4n cua sang ché.

Trong bo phén tinh ty 1€ nhém chirc con lai 140, cac két qua da thu dugc trong
d6 & 20°C, ty 1& nhom chire con lai ngay sau khi tron va khuéy 1a 1,0000, va ty 1¢ nhom
chirc con lai sau 3 gio 14 0,9821, va, ¢ 40°C, ty I¢ nhom chirc con lai ngay sau khi tron
va khqu 1a 1,0000, ty 1é nhom chic con lai sau 0,5 gio 1a 0,9090, va ty 1€ nhom chuc
con lai sau 1 gio 1a 0,8251.

B phan tinh hé sé téc do phan tng 160 st dung cong thirc toc do phan Gng bac
nhét va hé s tbc d6 phan tmg, 12 o dbc ctia duong hdi quy, 1a 0,0060 6 20°C va 0,1922
6 40°C.
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Trong bd phan luu trit 100, diéu kién polyme hoa dugc luu trit trong d6 do dbe
(tbc do polyme hoa) cta ty 1& polyme hoa tir 0% dén 20% 1 0,95%/gid (gia tri trung
binh), do léch chudn cta tde d6 polyme héa trén mot giv 1a 0,34%/gio, toc dd polyme
hoa & 1y 18 polyme héa tir 30 dén 80% 1a 5,92%/gios (gi4 tri trung binh), va d 1éch chuan
cta toc do polyme héa trén mot gidr 1a 2,80%/gio. Bo phén tinh nhiét do polyme hoa 180
truy nhép cac didu kién polyme héa dugc luu trit trong bd phan Iuu trit 100 va tinh ty 18
polyme hoéa va cac didu kién nhiét do polyme hoa cho mdi thoi diém polyme hoa bang
cach st dung cong thirc Arrhenius, dua trén hé 36 téc do phan tmg cho mdi thoi diém
polyme héa. Fig.5 thé hién db thi trong d6 diéu kién nhiét o polyme héa cho mdi thoi
diém polyme hoa, thoi gian polyme hoa, va ty 1& polyme hoéa, dugc hién thi trén man
hinh, dugc v& dd thi.

Vidu6

Qua trinh polyme héa dugc thyc hién trong diéu kién nhiét do thu dugc trong vi
du 5.

27,0 phan trong lugng bot luu huynh dugc tron & nhiét do nam trong khoang tir
5°C dén 15°C trong 809,7 phan trong lugng bis(2,3-epithiopropyl)sulfua dé 1am nguyén
liéu, 0,43 phan trong lugng dung dich pha lodng trong d6 0,022 phan trong luong 1,2-
dimetylimidazol dé lam chat xtc tac luu hoa dugc pha loang bang 20 lan toluen dugc
bd sung vao d6 va hdn hgp nay duoc khudy & nhiét do nam trong khoang tir 5°C dén
15°C trong 1 gio. Hydro sulfua duoc tao ra trong khi luu hoa duge loai bd béng cach
thay thé phan pha khi ciia dung dich hdn hop véi nito dé thu dugce dung dich duge luu
hoa.

Dung dich dugc luu hoa nay duoc bd sung 161,9 phan trong luong bis(2-
mercaptoetyl) sulfua va 1,3 phén trong lugng tetra-n-butylphosphoni bromua dé 1am
chét xuc tac polyme hoa, va hdn hgp nay duoc khudy va hoa tan. Sau do, qua trinh loc
dugc thuc hién dé tinh ché dung dich hdn hop va hdn hop nay duge khir khi trong khi
khudy cham duéi ap sudt thuong cho dén khi cac bot khi thoat 1én trén. Dung dich nay
duoc duc trong khudn thiy tinh dé tao ra 10 mAu. Qua trinh néu trén dugc thuc hién
trong khuon c6 ®81 mm, trong d6 mit trudc c6 2 doan cong, mdt sau c6 4 doan cong,
va do day ¢ tdm 1a 10,0mm.

Qua trinh polyme héa dugc thuc hién béng thiét bi san xuét vat liéu quang hoc

theo phuong 4n cua sang ché. Dua trén diéu kién nhiét o thu dugc trong vi du 5, nhiét

48



43538 49/67

d6 ciia 10 polyme hoa duogc thiét 1ap va didu kién nhiét do duge kiém sodt. Sau khi két
thiic qua trinh polyme hoa (ty 1€ polyme hda: bang hoic cao hon 99,9%), nhya episulfua
héa ran thu dugc tir 10 polyme hda sau khi lam ngudi. Sau khi loai bd tng suét noi bang
cach xur ly t6i, nhua thu dugce duoc danh gia bién dang quang hoc bang dén thity ngan
cao 4p va viéc danh gia van theo ba giai doan dugc thuc hién, két qua 13, trong 10 trong
s6 10 mau, cac thau kinh da thu dugc trong d6 bién dang quang hoc va van khong duge
quan sat (két qua t6t trong mdi danh gia) va chung 1a cuc ky tuyét voi d6i véi céac ting
dung quang hoc.

Vidu7

Theo cach giéng nhu trong vi du 5, chi khac la do déc (tdc d6 polyme hoa) cua
§ 18 polyme hoa tir 0% dén 20% 1a 1,16%/gid (gia tri trung binh), dd 1éch chuan ctia toc
do polyme hoa trén mot gio 1a 0,49%/gio, tbc d6 polyme héa khi ty 1€ polyme hoa 1a 30
dén 80% 1a 3,79%/gid, va do léch chuin cta toc do polyme hoa trén mot gio la
1,21%/gid, bd phan tinh nhiét do polyme hoéa 180 truy nhép cac diéu kién polyme héa
duoc luu trit trong bd phan luu trir 100 va tinh ty 1€ polyme hoa va cac diéu kién nhiét
d06 polyme hoa cho mdi thoi diém polyme hoa bang cach st dung cong thirc Arrhenius,
dua trén hé s6 téc do phan tng cho mdi thoi didm polyme hoa. Fig.6 thé hién do thi
trong d6 diéu kién nhiét d polyme héa cho mdi thoi diém polyme hoa, thoi gian polyme
héa, va ty 1€ polyme hoa, dugc hién thi trén man hinh, dugc vé dd thi.

Vidu 8

Qua trinh polyme héa dugc thyc hién trong diéu kién nhiét do thu duoc trong vi
du 7.

27,0 phén trong luwong bot lwu huynh duge tron & nhi€t do nam trong khoang tu
5°C dén 15°C trong 809,7 phén trong luong bis(2,3-epithiopropyl)sulfua dé 1am nguyén
liéu, 0,43 phan trong luong dung dich pha loang trong d6 0,022 phan trong lugng 1,2-
dimetylimidazol dé 1am chét xtc tac luu hoa duge pha loang bang 20 1an toluen dugc
bd sung vao d6 va hdn hop nay dugc khudy & nhiét do nam trong khoang tir 5°C dén
15°C trong 1 gid. Hydro sulfua duge tao ra trong khi Iuu hoa duge loai bo bang cach
thay thé phan pha khi ctia dung dich hdn hop bing nito & thu dugc dung dich dugc luu
hoa.

Dung dich dugc luu héa nay dugc bd sung 161,9 ph::in trong lugng bis(2-

mercaptoetyl) sulfua va 1,3 phén trong lugng tetra-n-butylphosphoni bromua dé lam
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chit xtc tic polyme héa, va hon hop ndy dugc khudy va hoa tan. Sau d6, qué trinh loc
duoc thuc hién dé tinh ché dung dich hdn hop va hdn hop nay duge khir khi trong khi
khudy cham duéi 4p sudt thuong cho dén khi cac bot khi thodt 1én trén. Dung dich nay
dugc dac trong khuon thuy tinh dé tao ra 10 mau. Qua trinh néu trén dugc thuc hién
trong khuon ¢6 ®81 mm, trong d6 mat trudc c6 2 doan cong, mat sau c6 4 doan cong,
va do day ¢ tam la 10,0mm.

Qua trinh polyme héa dugc thuc hién bang thiét bi san xuét vat liéu quang hoc
theo phuong an cua sang ché. Dua trén diéu kién nhiét do thu dugc trong vi du 7, nhiét
d6 ciia 10 polyme héa duogc thiét 1ap va didu kién nhiét do dugc kiém soét. Sau khi két
thiic qua trinh polyme hoa (ty 1€ polyme hoa: bang hodc 1én hon 99,9%), nhya episulfua
héa ran thu dugc tir 10 polyme hoa sau khi 1am ngudi. Sau khi loai bo tmg suét noi bang
cach xur 1y t6i, nhyua thu dugc duge danh gia bién dang quang hoc bang dén thity ngan
cao 4p va viéc danh gia van theo ba giai doan dugc thuc hién, két qua 13, trong 10 trong
s6 10 mAu, cac thau kinh da thu dugc trong do bién dang quang hoc va van khong dugc
quan sat (két qua tt trong mdi danh gia) va ching 1a cuc ky tuyét voi d6i v6i cac tng
dung quang hoc.

Vidusosanh 1

Theo cach gidng nhu trong vi du 1, chi khac 1a do déc (tbc dd polyme hoa) cua
£y 18 polyme hoéa tir 0% dén 20% la 3,16%/gid (gia tri trung binh), do 1éch chuan ciia toc
do polyme hoa trong mot gid clia ty 1¢ polyme héa la 1,33%/gio, tdc do polyme hoa khi
£y 18 polyme hoa la 30 dén 80% la 8,94%/gids (gid tri trung binh), va dd léch chuan cua
tdc do polyme hoa trén mét gior 1a 0,79%/gio, bo phén tinh nhiét do polyme hoa 180 truy
nhép cac diéu kién polyme hoa dugc luu trit trong b phan luu trlr 100 va tinh ty 1¢
polyme hoa va cac didu kién nhiét do polyme hoa cho mdi thoi diém polyme hoa bang
cach st dung cong thirc Arrhenius, dua trén hé s6 téc do phan tng cho mdi thoi diém
polyme hoa. Fig.7 thé hién dd thi trong do diéu kién nhiét do polyme héa cho mdi thai
diém polyme héa, thoi gian polyme hoa, va ty 1¢ polyme hoéa, duoc hién thi trén man
hinh, dugc v€ db thi. Qua trinh polyme héa dugc thuc hién trong céac diéu kién nhiét do
polyme hoéa dugc thé hién trén Fig.7.

1000,0 phn trong lugng bis(2,3-epithiopropyl)disulfua dé 1am nguyén ligu duge
bd sung 11,0 phan trong lugng chét hap thu UV TINUVIN PS, 0,126 phan trong lugng

N,N-dimetylxyclohexylamin dé 1am chét xuc tac polyme hoa, va 1,0 phan trong lugng
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N,N-dixyclohexylmetylamin d8 1am chit xac tic polyme hoa, va hdn hop nay dugc
khudy va hoa tan nhanh. Ngoai ra, 94,4 phan trong lugng hdn hop thiol bao gbm 5,7-
dimercaptometyl-1,11-dimercapto-3,6,9-trithiaundecan, 4,7-dimercaptometyl-1,11-
dimercapto-3,6,9-trithiaundecan,  4,8-dimercaptometyl-1,1 1-dimercapto-3,6,9-trithia-
undecan dugc bd sung vao d6 va hdn hop nay dugc tron va khudy ¢ 15°C. Sau d6, qua
trinh loc dwoc thue hién dé tinh ché dung dich hdn hop va dung dich ndy dugc khir ap
sudt bang bom chan khong va khtt khi. Dung dich nay dugc dic trong khuodn thiy tinh
dé tao ra 10 mAu. Qua trinh néu trén duge thyc hién trong khudn c¢6 ®81 mm, trong do
mit trude c6 2 doan cong, mit sau c6 4 doan cong, va do day ¢ tdm [a 10,0mm.

Qua trinh polyme hoa dugc thuc hién bang thiét bi san xuét vat liéu quang hoc
theo phuong 4n cua sang ché. Dua trén diéu kién nhiét do duoc thé hién trén Fig.7, nhiét
do6 cua 10 polyme héa duoc thiét lap va diéu kién nhiét do duoc kiém soat. Sau khi qua
trinh polyme héa hoan thanh (ty 1€ polyme hoa: 99,8%), nhua episulfua hoa ran thu duoc
tir 10 polyme hoa sau khi lam ngudi. Sau khi loai b tng suit ndi bang qua trinh toi,
nhya thu duge duge danh gia bién dang quang hoc bang dén thity ngan cao ap va viéc
danh gid van theo ba giai doan dugc thuc hién, két qua la, trong 10 trong s6 10 mau,
bién dang quang hoc va van dugc tao ra (két qua kém trong tat ca cac danh gia) va khong
thé str dung cho ing dung quang hoc.

Vi du so sénh 2

Theo cach gidng nhu trong vi du 6, chi khac 1a do déc (tbc @6 polyme hoa) cua
ty 18 polyme hoa tir 0% dén 20% la 2,38%/gio (gia tri trung binh), do 1éch chuén cia toc
d6 polyme hoa trong mot gid cua ty 1¢ polyme hoa la 1,23%/gi0, tdc do polyme hoa khi
ty 1€ polyme hoa la 30 dén 80% l1a 16,72%/gid (gia tri trung binh), va do 1éch chuén cta
tdc do polyme hoa trén mot gio 1a 3,16%/gio, bo phén tinh nhiét do6 polyme hoa 180 truy
nhap céc diéu kién polyme hoa dugce luu trir trong bd phan luu trit 100 va tinh ty 1¢
polyme hoéa va cac didu kién nhiét d6 polyme hoa cho mdi thoi diém polyme hoa bang
cach stir dung cong thic Arrhenius, dua trén hé s6 téc d6 phan tmg cho mdi thoi diém
polyme hoa. Fig.8 thé hién db thi trong d6 diéu kién nhiét do polyme hoa cho mdi thai
diém polyme hoa, thoi gian polyme hoa, va ty 1& polyme héa, dugc hién thi trén man
hinh, duoc v& db thi. Qua trinh polyme héa dugc thuc hién trong céc diéu kién nhiét do

polyme hoéa dugc thé hién trén Fig.8.
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27,0 phan trong lugng bot luu huynh dugce tron ¢ nhiét do nam trong khoang tir
5°C dén 15°C trong 809,7 phin trong luong bis(2,3-epithiopropyl)disulfua dé lam
nguyén liéu, 0,43 phan trong luong dung dich duge pha lodng bang dung mdi va dugc
luu hoa trong d6 0,022 phén trong luong 1,2-dimetylimidazol dé 1am chét xuc tac luu
héa dugc pha lodng bang 20 1an toluen dugc bd sung vao d6 va hon hop nay duge khudy
& nhiét do ndm trong khoang tr 5°C dén 15°C trong 1 gio. Hydro sulfua dugc tao ra
trong khi luu héa duge loai bé bing cach thay thé phan pha khi ctia dung dich hon hop
béng nito dé thu duoc dung dich dugc luu hoéa.

Dung dich dugc luu héa nay dugce bd sung 161.9 phén trong luong bis(2-
mercaptoetyl)sulfua dé lam thiol va 1,3 phan trong lugng tetra-n-butylphosphoni
bromua dé 1am chét xuc tac polyme héa, va hon hop nay duoc khudy va hoa tan. Sau
do, qua trinh loc dugc thuc hién dé tinh ché dung dich hdn hop va hén hop nay dugc
khir khi trong khi khudy cham dudi ap suit thuong cho dén khi céc bot khi thoét 1én
trén. Dung dich nay dugc duc trong khuon thuy tinh dé tao ra 10 mau. Qua trinh néu
trén dugc thuc hién trong khuodn c6 ®81 mm, trong d6 mat trude c6 2 doan cong, mat
sau ¢O 4 doan cong, va dj day ¢ tam la 10,0mm.

Qua trinh polyme héa dugc thuc hién béng thiét bi san xuét vat liéu quang hoc
theo phuong 4n cua sang ché. Dua trén diéu kién nhiét do duoc thé hién trén Fig.8, nhiét
d6 ctia 16 polyme héa duoc thiét 1ap va didu kién nhiét do duoc kiém soét. Sau khi qua
trinh polyme hoa hoan thanh (ty 1€ polyme hoa: bang hodc 16n hon hon 99,9%), nhua
episulfua héa rin thu duge tir 10 polyme hoa sau khi 1am ngudi. Sau khi loai b6 Gng suét
ndi bang cach xir 1y tdi, nhua thu duge duge danh gia bién dang quang hoc bang dén
thily ngan cao 4p va viéc danh gia vén theo ba giai doan dugc thyc hién, két qua 13, trong
10 trong s6 10 mAu, bién dang quang hoc va van dugc tao ra (két qua kém trong tat ca
cac danh gia) va khong thé sir dung cho tng dung quang hoc.

Vi du so sanh 3

Theo cach giéng nhu trong vi du 6, chi khac 1a o ddc (tdc dd polyme hoa) clia
5 16 polyme héa tir 0% dén 20% 1a 2,08%/gidr (gia tri trung binh), do 1éch chuén cta toc
do polyme hoéa trong mot gior ctia ty 1& polyme héa la 1,27%/gi0, va tbc do polyme hoa
khi ty 1€ polyme hoa la 30 dén 80% 12 21,90%/gid (gia tri trung binh), va do léch chuén
cta toe do polyme hoa trén mot gio 1a 3,16%/gi0, bd phan tinh nhiét d6 polyme ho6a 180

truy nhép cac diéu kién polyme hoa duge luu trit trong bo phéan luu trir 100 va tinh ty 1€
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polyme héa va céc didu kién nhiét do polyme héa cho mdi thi diém polyme héa bang
cach sir dung cong thitc Arrhenius, dua trén hé s6 téc do phan tmg cho mdi thoi diém
polyme héa. Fig.9 thé hién dd thi trong d6 diéu kién nhiét do polyme héa cho mi thoi
diém polyme héa, thoi gian polyme hoa, va ty 1& polyme hoa, dugc hién thi trén man
hinh, dugc vé dd thi. Qua trinh polyme héa dugc thuc hién trong céc diéu kién nhiét do
polyme hoa duogc thé hién trén Fig.9.

27,0 phan trong lugng bot luu huynh dugce tron ¢ nhiét do nam trong khoang tir
5°C dén 15°C trong 809,7 phan trong lugng bis(2,3-epithiopropyl)sulfua dé 1am nguyén
liéu, 0,43 phén trong luong dung dich pha loang trong d6 0,022 phﬁn trong lugng 1,2-
dimetylimidazol dé lam chét xtc tac luu héa duge pha lodng bang 20 14n toluen dugc
bd sung vao d6 va hdn hop nay duge khudy & nhiét do nam trong khoang tir 5°C dén
15°C trong 1 gio. Hydro sulfua dugc tao ra trong khi luu héa duoc loai bo bing cach
thay thé phin pha khi ctia dung dich hdn hop bing nito dé thu dugc dung dich duge luu
hoa.

Dung dich duoc luu hoa nay dugc bd sung 161,9 phan trong lugng bis(2-
mercaptoetyl) sulfua va 1,3 phan trong lugng tetra-n-butylphosphoni bromua dé lam
chit xuc tac polyme hoa, va hdn hop nay duge khudy va hoa tan. Sau d6, qua trinh loc
duoc thuc hién dé tinh ché dung dich hdn hop va hdn hop nay dugc khir khi trong khi
khudy cham duéi 4p sudt thuong cho dén khi cac bot khi thoét 1én trén. Dung dich nay
duoc dac trong khudn thuy tinh dé tao ra 10 mau. Qua trinh néu trén dugc thuc hién
trong khudn c¢6 ®81 mm, trong d6 mat trude c6 2 doan cong, mét sau c6 4 doan cong,
va do day ¢ tam la 10,0mm.

Qua trinh polyme hoéa dugc thuc hién béng thiét bi san xuét vét liéu quang hoc
theo phuong 4n ctia sang ché. Dya trén diéu kién nhiét d6 dugc thé hién trén Fig.9, nhiét
do cua 10 polyme hoéa dugc thiét lap va diéu kién nhiét 4o dugc kiém soat. Sau khi qua
trinh polyme hoa hoan thanh (ty 1& polyme hoa: bang hoic 16n hon hon 99,9%), nhua
episulfua hoa rin thu duge tlr 10 polyme hoa sau khi lam ngudi. Sau khi loai bo tmg suét
ndi bang cach xir Iy t6i, nhya thu duge duge danh gia bién dang quang hoc bang dén
thily ngan cao ap va viéc danh gia van theo ba giai doan dugc thue hién, két qua 13, trong
10 trong s6 10 mAu, bién dang quang hoc va van dugc tao ra (két qua kém trong tat ca

cac danh gid) va khong thé sir dung cho ing dung quang hoc.
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Pon nay yéu cau huéng quyén uu tién dya trén don yéu cdu cip bang doc quyén
sang ché Nhat Ban $62018-138123 ndp ngay 24.7.2018, va vién din toan bo phén boc

10c cua no.

54



43538 55/67

YEU CAU BAO HO

1. Phuong phap thiét 1ap didu kién polyme héa bao gom:

bude thu dic tinh vat 1y, khi hdn hop bao gdm hop chit phan tng c¢6 thé polyme
hoa bao gdbm hop chit episulfua, va chét xuc tac polyme héa dugc gia nhiét va duy tri &
nhiét d6 duoc xac dinh trude, dé thu gia tri dac tinh vatly a co nguén géc tir nhém chirc
cua hop chit phan tng c¢6 thé polyme hoa trude khi gia nhiét va gi tri dac tinh vat 1y b
¢6 ngudn gbc tir nhém chirc con lai sau khi duy tri nhiét trong thoi gian dugc xac dinh
trude;

budc tinh ty 16 nhom chie con lai dé tinh ty 16 nhom chirc con lai tir gia tri dac
tinh vat ly a va gia tri ddc tinh vat 1y b;

bude tinh hé sé tdc do phan tng dé tinh hé s tbe do phan tng tir ty 1& nhém
chirc con lai dva trén cong thirc tdc d6 phan tng; va

buéc tinh nhiét do polyme héa dé tinh nguge mdi nhiét do polyme hoa & moi
thoi diém duoc x4c dinh trude trong thoi gian polyme hoa dua trén cong thire toc do
phan tmg, bang cach str dung hé sd tbe d6 phan tmg, sao cho cac diéu kién sau ddy dugc
thdéa man
(chc didu kién)

chon va xac dinh téc d6 polyme hoa trung binh tir khoang 16n hon 0%/gio va
bing hodc nhé hon 3,0%/gid ndm trong khoang bang hodc 16n hon 0% va bang hoic
nhé hon 20% cua ty 1& bién ddi,

tinh nhiéu tdc do polyme héa & cac khoéng thoi gian dugc xac dinh trudce vao
thoi diém khi ty 18 bién dbi ndm trong khoang bang hodc 16n hon 0% va bang hozc nhd
hon 20%, va

tinh @6 1éch chuin bing cch can bic hai duong ctia phuong sai ciia nhiéu tde do
polyme héa va tdc d6 polyme hoa trung binh, va

dap tmg do 1éch chuén tinh dugc bang hodc nho hon 0,8%/gid.
2. Phuong phép thiét 1ap didu kién polyme hoa theo diém 1,

trong d6 hop chét episulfua dugc biéu dién bang cong thirc chung (1),
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(1

trong d6 trong coéng thirc chung (1), Ri dénR7 c6 thé 1a gibng nhau hodc khéc
nhau va la nguyén t& hydro, nhéom alkyl mach thang hodc mach nhénh c6 1 hodc nhiéu
hon 1 va 10 hoic it hon 10 nguyén tt cacbon, hodc nhém aryl dugc thé hoic khong duoc
thé c6 6 hodc nhiéu hon 6 va 18 hoic it hon 18 nguyén tir cacbon, m la s6 nguyén bing
hodc 16n hon 0 va bang hodc nhé hon 2, vap 1a s6 nguyén bang hodc 1én hon 0 va bang
hoac nhé hon 4.
3. Phuong phap thiét 1ap diéu kién polyme héa theo diém 1 hozc 2,

trong do ty 1€ mol ciia nhom chirc cua hop chét episulfua 1a bang hodc 1én hon
60 so v6i 100 mol cta téng sé mol nhém chirc cta hop chét phan tmg c6 thé polyme
hoa.
4. Phuong phap thiét 1ap diéu kién polyme héa theo diém bét ky trong s cac diém tir 1
dén 3,

trong d6 hop chét phan tmg c6 thé polyme héa bao gbm it nhat mot loai duge
chon tir hop chat hydro hoat dong, hop chét polyiso(thio)xyanat, va hgp chét epoxy.
5. Phuong phép thiét 1ap didu kién polyme hoa theo diém bat ky trong s6 cac diém tir 1
dén 4,

trong d6 gia tri dac tinh vat ly a va gia tri ddc tinh vat ly b 1a nhiét tri, ty trong,
trong lwong phan tu trung binh khéi, trong lrong phan tir trung binh s, cudng dd phd
'H-NMR, hogc cudng dd pho C-NMR.
6. Phuong phap thiét 1ap diéu kién polyme héa theo diém 1, trong d6 phuong phap nay
con bao gdm:

budc thiét 14p thdi gian polyme hoa dé chon thoi gian phan ing, ma trong do ty
1& polyme héa tang ti trén 20% 1én dén 90%, tir 0,1 dén 150 gid, sau budc tinh nhiét do
polyme hoa.
7. Phuong phéap san xuét vt liéu quang hoc bao gbm:

bude tinh didu kién nhiét d6 polyme hoa & mdi thoi diém duge xac dinh trude

trong thoi gian polyme hoa bang budc (A) sau day;

56



43538 57/67

budc phun hdn hgp bao gbm hop chét phan ting c6 thé polyme hoa bao gbém hop
chat episulfua, va chét xtc tac polyme héa vao khudn; va

buéc polyme hoda va hoa ran hon hop nay sao cho diéu kién nhiét do polyme hoa
tinh dugc cho mdi thoi diém polyme héa duge thoa man
budc (A):

bude thu dic tinh vat 1y, khi hon hop nay dugc gia nhiét va duy tri & nhi¢t do
duoc xac dinh trude, dé thu gi tri dic tinh vatly a co ngudn gdc tir nhém chire cua hop
chit phan g c6 thé polyme hoa dugc bao gdm trong hdn hop nay trude khi gia nhiét
va gia tri ddc tinh vat 1y b co ngudn gdc tir nhém chire con lai sau khi duy tri nhiét trong
thoi gian dugc x4c dinh trude;

budgec tinh ty 1€ nhdém chirc con lai dé tinh ty 1€ nhoém chtie con lai tir gid tri ddc
tinh vat Iy a va gid tri ddc tinh vat ly b;

budc tinh hé sb tbc do phan ing dé tinh hé s6 toc dd phan ung tir ty 1& nhom
chtrc con lai, dua trén cong thire tbc do phan Gng; va

buéce tinh nhiét d§ polyme hoa dé tinh ngugc mdi nhiét do polyme hoa & mdi
thoi diém dugc xac dinh trude trong thoi gian polyme héa dua trén cdng thuc tbc do
phén ung, béng cach st dung hé sb tbc do phan tng, sao cho cac diéu kién sau day duoc
théa man
(cac diéu kién)

chon va xac dinh téc do polyme hoa trung binh tir khoang 1én hon 0%/gio va
béng hodc nho hon 3,0%/gio nam trong khoang béng hodc 16n hon 0% va béng hodc
nhé hon 20% cua ty 1& bién doi,

tinh nhiéu tbc d6 polyme héa & cac khoang thoi gian duge xdc dinh trude vao
thoi diém khi ty 1& bién déi nim trong khoéng bing hodc 16n hon 0% va bang hogc nhé
hon 20%, va

tinh d6 1&ch chudn bang cach cin bac hai duong ciia phuong sai clia nhiéu toc do
polyme hoa va tbc do polyme héa trung binh, va

d4p tng do 1éch chuén tinh dugc bang hogc nho hon 0,8%/gio.
8. Phuong phép san xuét vat liéu quang hoc theo diém 7,

trong d6 qua trinh polyme hoa dugc thuc hién trong diéu kién nhiét do polyme

hoa thu dugc bang phuong phap theo diém bét k¥ trong sd cac diém tir 1 dén 4.
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9. Phuong phép san xuét vat liéu quang hoc theo diém 7 hoic 8,

trong do6 hop chét episulfua duoc biéu dién bang cong thirc chung (1),

(1)

trong dé trong cong thic chung (1), Ri dénR7 c6 thé 1a gidng nhau hodc khéac
nhau va 13 nguyén tt hydro, nhém alkyl mach thang hodc mach nhénh c6 1 hodc nhiéu
hon 1 va 10 ho#c it hon 10 nguyén tit cacbon, hodc nhém aryl dugc thé hoac khong dugc
thé ¢6 6 hodc nhidu hon 6 va 18 hoic it hon 18 nguyén tir cacbon, m la s6 nguyén bang
hodc 16n hon 0 va br?mg hodc nho hon 2, vap la sb nguyén béng hodc 16n hon 0 va béng
hoac nho hon 4.
10. Phuong phép san xuét vt liéu quang hoc theo theo diém bat ky trong s cac diém
tir 7 dén 9,

trong do ty 1€ mol cia nhém chirc cua hop chét episulfua 1a bang hodc 16n hon
60 so v6i 100mol cua tong sé mol nhém chirc ciia hop chét phan tmg c6 thé polyme hoéa.
11. Phuong phép san xuét vat liéu quang hoc theo theo diém bét ky trong s cac diém
tlr 7 dén 10,

trong d6 hop chat phan Gng ¢6 thé polyme hoa bao gbm it nhat mot loai duge
chon tir hop chét hydro hoat dong va hop chat epoxy.
12. Phuong phép san xuét vt liéu quang hoc theo diém 7, trong d6 phuong phap nay
con bao gdm:

bude thiét 14p thoi gian polyme hoa dé chon thoi gian phan (g, ma trong do ty
1& polyme héa ting tir trén 20% 1én dén 90%, tir 0,1 dén 150 gid, sau budc tinh nhiét do
polyme hoa.
13. Thiét bi thiét 1ap didu kién polyme hoa bao gdm:

b6 phan thu dic tinh vat 1y, ma khi hdn hop bao gdm hop chét phan tmg ¢6 thé
polyme hda bao gdm hop chét episulfua, va chét xuc tac polyme héa dugc gia nhiét va
duy tri & nhiét do dugc xac dinh trudc, thu gid tri dac tinh vatly a co ngudn gdc tir nhém
chirc ciia hop chit phan g c6 thé polyme hoa trude khi gia nhiét va gia tri dic tinh vét
Iy b ¢6 ngudn gbc tir nhém chire con lai sau khi duy tri nhiét trong thoi gian dugc xac

dinh trudec;
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b6 phén tinh ty 1€ nhom chuc con lai dé tinh ty 1&€ nhom chirc con lai tir gia tri
dic tinh vat 1y a va gia tri déc tinh vat Iy b;

b6 phan tinh hé sé téc d6 phan Gng dé tinh hé s6 toc do phan (g tir ty 1€ nhom
chirc con lai, dua trén cong thic toc do phan tng; va

bo phan tinh nhiét d polyme hoa dé tinh nguge mdi nhiét do polyme hoa & moi
thoi diém duge xac dinh trude trong thoi gian polyme hoa dya trén cong thire toc do
phén Ung, bang cach sir dung hé s6 tbe d6 phan mg, sao cho cac didu kién sau day dugc
thoa man
(cac diéu kién)

chon va xé4c dinh téc d6 polyme hoa trung binh tir khoang 16n hon 0%/gi¢ va
bang hodc nhé hon 3,0%/gid nam trong khoang bang hodc 16n hon 0% va bang hoic
nhé hon 20% cua ty 18 bién doi,

tinh nhidu tdc d6 polyme hoéa & cac khoang thoi gian dugc xac dinh trude vao
thoi diém khi ty 18 bién d6i nam trong khoang bang hodc 16n hon 0% va bang hodc nhé
hon 20%, va

tinh do léch chuin béng cach cin bac hai duong cia phuong sai ciua nhiéu tdc dod
polyme hoa va tdc dd polyme héa trung binh, va

dap ung do léch chuén tinh duge bang hogc nhé hon 0,8%/gid.
14. Thiét bi san xudt vat liéu quang hoc bao gém:

b6 phén gia nhiét dé gia nhiét hdn hop bao gdm hop chét phan Gng ¢6 thé polyme
hoa bao gdm hop chit episulfua, va chit xuc tac polyme hoa;

thiét bi thiét 1ap didu kién polyme hoa theo diém 13; va

bd phan diu khién dé didu khién bo phan gia nhiét dé gia nhiét hon hop bao
gdm hop chét phan ting c6 thé polyme héa ma bao gbm hop chit episulfua, va chat xtc
tac polyme hoa, dua trén diéu kién nhiét @6 polyme hoa thu dugc bang thiét bi thiét lap

diéu kién polyme héa.
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