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(57) Sang ché dé cap dén ché pham c6 kha ning hoa ran va kha ning két dinh tuyét voi.
Ché pham bao gbm thanh phén (1) dén (5) sau day: (1) vinyl monome c6 thé polyme hoa
dugc chira 10 dén 70 phan khéi lugng (1-1), 10 dén 60 phan khéi luong (1-2), va 10 dén 60
phan khdi luong (1-3) tinh trén 100 phan khéi lwong cua (1) vinyl monome c6 thé polyme
hoa duogc, trong do (1-1) 1a (meth)acrylic monome c6 cong thirc (A)

Cong thuc (A)

Z-0O-R!
trong d6, Z 1a nhom (meth)acryloyl, va R' 1a nhém alkyl, (1-2) 1a (meth)acrylic monome
c6 cong thie (B) (trong do, Z va Z' la nhom (meth)acryloyl, va R* va R* 1a nhom alkylen;
R2 va R? ¢6 thé giéng nhau hodc khac nhau; R3 va R? la nguyén tir hydro, hodc nhom alkyl
c6 1 dén 4 nguyén tir cacbon; R3 va R3 ¢o thé gidng nhau hodc khac nhau; m va n 13 sb
lugng mol trung binh cua alkylen oxit dugc thém vao (ti 1€ alkylen oxit dugc thém vao)),
(1-3) la (meth)acrylic monome ma la este cua axit (meth)acrylic cua rugu polyhydric; (2)
chat khoi mao polyme hoa gbc nhiét; (3) chat khoi mao polyme hoa goc quang; (4) amin
thom va/hodc dan xuét pyridin; va (5) mudi kim loai hitu co. Sang ché con dé cap dén ché
pham dinh va vat liéu gan két.
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Linh vue k§ thuat dwoc dé cap
Séng ché dé cap dén ché pham, vi duy, ché pham dinh va tuong tur.
Tinh trang k§ thuit ciia sang ché

Céc yéu cu lién quan dén chat dinh héa rdn & nhiét d6 phong dé héa rén &
nhiét d6 thuong trong mot khoang thot gian ngén c6 xu hudng ting mdi nAm nham
tiét kiém nhan luc, tiét kiém tai nguyén, tiét kiém nang luong, va tuong tu. Vi du
v& chét dinh hoéa rén & nhiét do phong da biét trude d6 bao gdm chit dinh acrylic
thé hé th hai (dudi day, goi 1a SGA).

SGA 1 chét dinh gdm hai thanh phdn, nhung khéng yéu cau hai thinh phan
nay duoc dinh luong mét cach chinh xéc, va tao ra hiéu qua tuyét voi vi SGA hoa
rin & nhiét d6 thuong trong vai phut hodc vai chuc phit ngay ca khi SGA khong
duoc do mdt cach chinh xac hodc dugce tron hai thanh phﬁn, va trong mot sd truong
hop, SGA héa rin theo cach nhu vdy, hoan toan bing cach tron hai thanh phan
v6i nhau. Ngoai ra, SGA c6 do bén va dap cia lién két dinh cao, phan SGA bi
tran ciing héa rén tt, va do d6, thich hop 1am lién két dinh & 1ép rép céc bo phén

cua loa (Tai liéu sang ché 1).

Tuy nhién, ngdy nay, toc d§ héa ran dugc yéu cau trong vai gidy dé lam

giam thoi gian chu trinh hon nita.

Mot s6 chat dinh cé thé héa ran bang tia cuc tim thuong hoéa ran trong vai
gidy; tuy nhién, c6 van deé 13, néu moét phan ctia chat dinh c6 thé hoa ran bang tia

cuc tim khéng tiép xic véi tia cyc tim, thi phan nay khong hoa ran duogc.

Tai liéu sang ché 2 mo ta ché phdm gom hai thanh phan dé str dung cho céc
bd phéan ¢ dinh tam thoi, trong d6 sén phém héa rén cta ché phérn dé str dung
trong viéc két dinh cac bo phan duoc ngdm trong nuée dé tién hanh két dinh cac
bd phan v6i nhau, va cac bd phan duge lién két dinh duoc thao doi béng cach
ngam san pham d héa ran trong nuée, va trong do ché phdm gdm hai thanh phan

bao gdm (A) (meth)acrylat da chic, (B) (meth)acrylat don chiec, (C) peroxit hitu
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co, (D) chét thic d4y sy phan huy, (E) chét khoi mao polyme hoéa quang va (G)
chét hat, trong d6 ché phdm gdm hai thanh phan nay dugc chia thanh thanh phén
thtr nhAt va thanh phn tht hai, va thanh phén tht nhét it nhat la chua (C), va
thanh phan thtt hai it nhét 13 chtra (D). Tuy nhién, tai liéu sang ché 2 chi boc 16
mo ta chung vé loai (meth)acrylic monome va ti 1€ tron, va khong thé du tinh viéc
str dung ché phim gdm hai thanh phan dugc md ta & trén cho vat liéu mang nhén
yéu cau muc do climg nhét dinh.

Tai liéu sang ché 3 mo ta ché phdm, bao gdm thanh phan tht nhat chta (A)
cao su nitril-butadien, (B) ché pham (meth)acrylic, (C) hop chét ¢6 céu tric enal,
va (F) cht khoi mao polyme héa gdc, va thanh phan thir hai chira (A) cao su nitril-
butadien, (B) ché pham (meth)acrylic, (D) hop chét ¢6 cAu triac amin, va (E) hop
chét chira déng. Tuy nhién, tai liéu séng ché 3 ciing chi boc 16 mé ta chung vé loai
(meth)acrylic monome va ti 1€ tron, va khong thé du doan duoc viéc st dung ché
phim dugc mb ta & trén cho vét liéu mang nhén yéu cAu mirc d6 ctng nhét dinh.
Ngoai ra, cac vi du trong tai liéu sang ché 3 str dung axit metacrylic, va khong str
dung este cua axit (meth)acrylic.

Tai liéu trich dan

Tai liéu sang ché

Tai liéu séng ché 1: Don séng ché Nhat Ban chua qua xét nghiém s6 2000-159835
Tai lidu sang ché 2: Cong bb don quéc té s6 WO 2013/039226

Tai lidu sang ché 3: Cong bd don qudc té s6 WO 2010/041710

Ban chit k§ thuit clia sing ché

Vén dé k¥ thuat

Xuét phat tir thuc té 12 cac cong nghé thong thuong khong thé giai quyét
duogc cac van d& néu trén, cin c6 mot ché phém c6 thé can béng, vi du, kha nang
héa rén, d6 cimg va kha nang két dinh.

Cach thac giai quyét vén dé
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N6i cach khac, sang ché dé xuat cac d6i tugng sau.
<1> Ché phim, bao gdm c4c thanh phan (1) dén (5) duéi day:

(1) vinyl monome co thé polyme hoéa dugc chua 10 dén 70 phan khdi luong
thanh phn (1-1), 10 d&n 60 phan khdi lugng thanh phan (1-2), va 10 dén 60 phan
khéi Iwvong thanh phan (1-3) tinh trén 100 phan khéi lugng cua (1) vinyl monome

c6 thé polyme héa dugc, trong do:
(1-1) 1a (meth)acrylic monome cé cong thirc (A):
Cong thuc (A)
Z-O-R!
trong d6, Z 1a nhém (meth)acryloyl, va R' 1 nhém alkyl,
(1-2) 1a (meth)acrylic monome cé cong thirc (B)

Cong thtrc (B)

R3

7-0- (R20), @ c @ 0- (R¥ 0) -2’
|

(trong d6, Z va Z' 1a nhém (meth)acryloyl, va R? va R 1a nhom alkylen; R va
R? ¢6 thé giéng nhau hoic khac nhau; R?* va R¥ 1a nguyén tr hydro, hodc nhom
alkyl c6 1 dén 4 nguyén ti cacbon. R*vaR* ¢ thé gidng nhau hodc khéac
nhau; m va n 12 s6 mol trung binh cua alkylen oxit dugc bd sung vao (ti 1é
alkylen oxit dugc thém vao)),

(1-3) 1a (meth)acrylic monome ma la este cua axit (meth)acrylic cua ruou

polyhydric;

(2)  chét khoi mao polyme hoa gbc nhiét;
(3) chét khoi mao polyme hoéa gbc quang;
(4)  amin thom va/hodc din xuat pyridin; va

(5) mudi kim loai hftu co.
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<2> Ché phim theo muc <1>, trong d6 (1-3) (meth)acrylic monome ma 12 este

cua axit (meth)acrylic ctia ruou polyhydric 1a trimetylolpropan tri(meth)acrylat.

<3> Ché phdm theo muc <I> hodc <2>, trong d6 (5) mudi kim loai hitu co 13
mot hoac nhiéu mudi dugc chon tir nhém bao gém B-diketon chelat, B-ketoeste

chelat, va muoi kim loai-axit hitu co.

<4> Ché pham gdm hai thanh phan, trong d6 ché phdm theo muc bét ky trong
sé céc muc tir <I> dén <3> duoc chia thanh thanh phdn tht nhat va thanh phan
thit hai, thanh phan tht nhat chira it nhit (2) chit khoi mao polyme héa goc nhiét,
va thanh phin thi hai chua it nhét (4) amin thom va/hodc dén xuét pyridin va (5)

mudi kim loai hiru co.

<5> Ché phim dinh, bao gbém ché phim theo muc bat ky trong s6 cac muc tir

<1> dén <4>.

<6> Ché phim dinh theo muc <5> dé st dung trong viéc két dinh vat liéu mang
nhén.

<7> Vit lidu gén két dé gén két mat dinh bing céch st dung ché pham dinh theo

muc <5> hodc <6>.
<®> Vit liéu gén két theo muc <7>, trong d6 mit dinh 1a vét liéu mang nhén.
Hiéu qué clia sang ché

Ché phdm theo sdng ché c6 kha nang héa ran, kha ning két dinh, va do cing
tuyét voi.
M6 ta vin tit cac hinh vé
Fig.1 thé hién mit c4t ngang ctia loa.
Fig.2 thé hién mét nira mit cit minh hoa céu tric "diém ba phf?m" dinh vi trén loa.
M5 ta chi tiét sang ché

Céac phuong an cua sang ché duoc mé ta chi tiét dudi day. Trur khi ¢6 quy

dinh khac, khoang s trong ban md ta nay bao gom gia trl giGi han trén va dudi

cua khoang so do.
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(1) Vinyl monome c6 thé polyme héa dugc cé thé 1a vinyl monome bét ky
mién 14 né ¢6 thé polyme hoa gbc. Vinyl monome cé thé polyme héa dugc tot hon
la (meth)acrylic monome. Vi du vé (meth)acrylic monome bao gdm dan xuét

monome axit (meth)acrylic.

Tt hon néu 100 phéan khéi lugng cta (1) vinyl monome ¢6 thé polyme hoa
duoc c6 nghia 1a 100 phin khdi lugng tinh trén tong luong (1-1), (1-2) va (1-3).
Tét hon 1a 100 phan khéi luong cua (1) vinyl monome c6 thé polyme héa duoc
¢6 nghia 1a 100 phan khdi luong tinh trén tong lugng cta (1) vinyl monome c6
thé polyme hoéa dugc trong thanh phan thtr nhét va (1) vinyl monome c6 thé
polyme hoa dugc trong thanh phan th hai.

Ham lugng cia (meth)acrylic monome t6t hon 14 70 phan khéi luong hodc
16n hon, tét hon nita 13 85 phan khéi lugng hodc 16n hon, va t6t nht 1a 100 phan
khéi luong tinh trén 100 phan khéi lugng ctia vinyl monome ¢ thé polyme hoa
duogc.

Ham luong cua (1) vinyl monome c6 thé polyme héa dugc t6t hon 12 70
phan khbi Iuong hodc 16n hon, tt hon 12 85 phan khdi luong hoiic 16n hon, va tot
nhét 13 90 phin khdi luong hodc 16n hon tinh trén 100 phan khéi luong clia ché
pham.

(1) Vinyl monome cé thé polyme héa dugc duge sir dung trong cac phuong
an cta sang ché chira thanh phan (1-1) dén (1-3) dudi day.

(1-1) 1a (meth)acrylic monome cé cong thirc (A):

Cong thuc (A)
Z-O-R!
trong d6, Z 12 nhém (meth)acryloyl, va R' 1a nhém alkyl.

R! c6 thé tdt hon 1a nhém alkyl c6 1 dén 10 nguyén tir cacbon, va t6t hon

nfta 1a nhém alkyl c6 1 dén 3 nguyén tir cacbon. Khi R' ¢6 10 nguyén tir cacbon

hoic it hon, kha nang lam ctmg bé mit dugc cai thién ma khong gay dinh, va tbe
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d6 héa rin duoc cai thién. R! ¢é thé t6t hon 13 nhém hydrocacbon khéng duoc
thé. R! c6 thé t5t hon 1 nhém mach hé. R! ¢ thé tot hon 1a nhém béo hoa.

Céc vi du vé (meth)acrylic monome nhu vdy c6 thé bao gdm metyl
(meth)acrylat, etyl (meth)acrylat, propyl (meth)acrylat va isopropyl (meth)acrylat,
va 6 thé str dung mot hozic nhiéu trong s nay. Trong s6 d6, metyl (meth)acrylat

14 t5t hon do né ré va c6 kha nang két dinh tdt.

(1-2) 1a (meth)acrylic monome c6 cong thirc (B)

Cong thic (B)
RS
z—0— (R%20O) ,, @— |c @ o— (R? 0) ,—2Z’
L

(trong d6, Z va Z'1a nhém (meth)acryloyl, va R? va R? 1a nhom alkylen. R? va R*
c6 thé gibng nhau hodc khac nhau. R® va R* 1a nguyén tir hydro, hogc nhom alkyl
¢6 1 dén 4 nguyén tir cacbon. R? va R ¢6 thé gidng nhau hodc khéc nhau. m va n
12 s6 mol trung binh ctia alkylen oxit dugc thém vao (ti 1€ alkylen oxit duoc thém
vao).).

R? va R?' ¢6 thé tot hon 1a nhém alkylen cé 2 dén 6 nguyén tir cacbon, va
t6t hon nita 12 nhém etylen c6 hai nguyén tir cacbon. R*va R*' ¢6 thé t6t hon 1a
nhém metyl. m + n 6 thé t5t hon 1a 0 dén 40, t8t hon nita 1a 1 dén 30, tot nhét 1a
3 dén 20, va con tét hon nita 13 4 dén 17. Khi m + n 12 40 hodc nho hon, kha néng

két dinh duoc ting cudng.

Céc vi du vé (meth)acrylic monome nhu vay c6 thé bao gdm 2,2-bis(4-
(meth)acryloxyphenyl)propan, 2,2-bis(4-(meth)acryloxyetoxyphenyl)propan,
2,2-bis(4-(meth)acryloxydietoxyphenyl)propan, 2,2-bis(4-
(meth)acryloxypropoxyphenyl)propan, 2,2-bis(4-
(meth)acryloxytetraetoxyphenyl)propan va 2,2-bis(4-
(meth)acryloxypolyetoxyphenyl)propan, va co thé str dung mot hodc nhiéu trong
s6 nay. Trong s céc hop chét nay, xét vé kha ning két dinh va tdc do hoa ran,

2,2-bis(4-(meth)acryloxypolyetoxyphenyl)propan 1a dugc uu tién.

_7-
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(1-3) 1a (meth)acrylic monome ma 12 este cua axit (meth)acrylic cua rugu

polyhydric.

P6i voi (meth)acrylic monome, uu tién 1a mot hodc nhi€u chat dugc chon

tir nhém bao gém (meth)acrylat, vi dy, c6 cong thire (C), (D), (E) hodc (F).
Cong thuc (C)
CH,—O0—R*
R*—0—CH,—C—CH,—O—R*
CH,—O—R*

Cong thtrc (D)

CH,—0—R*
R®*—C—CH,—O0—R*
CH,—O0—-R*
Cbng thirc (E)

R*—0O—CH, CH,—O0—R*

R*—O—CH,—C—CH,—C—CH,—0—R"*

R*—O0—CH, CH,—O0—R*
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Cong thuc (F)
CH,—0—R"*
Rs—l‘,—RE
(IZHZ—O—R4
Cong thtc (G)
R° O R°

— (CH,—CH—0—) ,—C—CH=CH,

(trong 6 mdi R* doc 14p 12 nguyén tir hydro, nhom alkyl c6 1 dén 10 nguyén tir
cacbon, hoac nhéom duogc thé hién bai cong thuce (G), va it nhéit mot cua R* trong
cong thirc (C) dén (F) 12 nhém dugc thé hién boi cong thie (G), va mdi R® doc 1ap
12 nguyén tir hydro hodc nhém alkyl ¢6 mdt hodc nhidu nguyén tir cacbon, va mi
RS doc 1ap 1a nguyén t& hydro hodc nhom metyl, va m la sb nguyén tir 0 dén 10.).

Trong cac cong thuc (C) dén (F), it nhat hai trong s6 R* ¢6 thé tét hon 1a
nhém cé cdng thic (G). Trong cong thire (C) dén (E), ba trong s6 R* t6t hon nita
1a nhom cé cong thue (G).

Trong sd d6, cac (meth)acrylat da chic khong vong 1a dugc uu tién.

(Meth)acrylat da chitc nghia 12 hop chat c6 hai hogc nhiéu nhom (meth)acryloyl.

Céc vi du vé (meth)acrylic monome ¢ thé bao gdm trimetylolpropan
tri(meth)acrylat, neopentyl glycol di(meth)acrylat, pentaerythritol
tri(meth)acrylat, pentaerythritol tetra(meth)acrylat, va dipentaerythritol
hexa(meth)acrylat. Trong s6 do, xét vé do cung va tdc d6 hoa rén,

trimetylolpropan tri(meth)acrylat la dugc uu tién.

Luong (1-1) duoc st dung t8t hon 1a 10 dén 70 phan khdi lugng, tot hon
nita 12 20 dén 60 phan khéi luong, va tt nhat 12 30 dén 50 phan khéi lugng tinh

-0
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trén 100 phan khéi luong tinh trén tdng luong cua (1). Khi lugng (1-1) dugc st
dung 12 10 phan khéi lugng hodc 16n hon, thi do cing khong qua cao, va khi lugng
(1-1) duogc st dung 13 70 phin khéi lugng hodc nhé hon, thi tdc d héa rén cao va

dd ctmg khong qué thap.

Luong (1-2) dugc sir dung t6t hon 13 10 dén 60 phan khéi luong, t6t hon
nita 12 17 dén 50 phén khdi luong, va t5t nhét 12 20 dén 40 phén khdi lugng tinh
trén 100 phan khéi luong cta (1). Khi lugng (1-2) duge st dung 1a 10 phan khéi
luong hodc 16n hon, tdc d6 hoa ran cao, kha ning két dinh cao, va do ctiing khong
qué thap, va khi lwong (1-2) duge st dung 1a 60 phan khdi lwong hogic nhé hon,
dd ctmg khong qua thap.

Luong (1-3) duge st dung t6t hon 13 10 dén 60 phan khdi luong, t6t hon
nita 12 17 dén 50 phén khéi lugng, va tbt nhit 1a 20 dén 40 phan khéi luong tinh
trén 100 phan khdi luong ciia (1). Khi luong (1-3) duge st dung la 10 phan khéi
lwong hogc 16n hon, téc do héa rén cao, kha nang két dinh cao, va khi luong (1-
3) duge sit dung 12 60 phan khéi lugng hogc nhé hon, d cimg khong qua cao, va

kha ning két dinh cao.

(2) Chét khoi mao polyme hoa gbc nhiét dugc st dung trong phuong an clia
sang ché ¢ thé t6t hon 1a peroxit hitu co nhu cumen hydroperoxit, p-mentan
hydroperoxit, tert-butylhydroperoxit, diisopropylbenzen dihydroperoxit, metyl
etyl keton peroxit, benzoyl peroxit, va tert-butyl peroxybenzoat, va c6 thé sir dung
mdt hodc nhiéu trong sé nhimng peroxit hitu co nay. Trong s d6, cumen

hydroperoxit 1a dugc uu tién xét vé kha nang phan tng v6i thanh phan (1).

Luogng cua thanh phan (2) dugc st dung trong phuong 4n cla sang ché t6t
hon 1a 0,5 dén 10 phan khéi luong, va tét hon nita 1a 1 dén 7 phan khdi lugng,
tinh trén 100 phin khéi lugng cta thanh phan (1). Khi lugng cta thanh phan (2)
duoc st dung trong phuong an cua sang ché 1205 phan khéi luong hodc 16n hon,
thi téc d hoa rén cao, va khi luong cta thanh phan (2) duge st dung trong phuong
4n ctia séng ché 13 10 phan khéi Iwong hodc nho hon, thi kha nang on dinh bao

quan t6t.

-10-
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Vi du vé (3) chit khoi mao polyme héa gbc quang dugc sir dung trong
phuong an cua sang ché c6 thé bao gdm din xuét benzoin nhu benzyl, benzoin,
benzoin benzoat, benzoin etyl éte, benzoin isopropyl éte, va benzoin isobutyl
éte; dAn xudt benzophenon nhu benzophenon va 4-phenylbenzophenon; din xuét
alkylaxetophenon nhu 2,2-dietoxyaxetophenon va benzyl dimetyl ketal, dan xuét
a-hydroxyaxetophenon nhu 1-hydroxyxyclohexyl phenyl keton, 1-(4-
isopropylphenyl)2-hydroxy-2-metylpropan-1-on, 1-(4-(2-hydroxyetoxy)-
phenyl)-2-hydroxy-2-metyl-1-propan-1-on, va 2-hydroxy-2-metyl-1-
phenylpropan-1-on; dan xuét o-aminoalkylaxetophenon nhu
bisdietylaminobenzophenon, 2-metyl-1-(4-(metylthio)phenyl)-2-
morpholinopropan-1-on, va 2-benzyl-2-dimetylamino-1-(4-morpholinophenyl)-
1-butanon-1; dan xuét axylphosphin oxit nhu metyl este cua axit
isobutyrylmetylphosphinic, metyl este cia axit isobutyrylphenylphosphinic,
metyl este cta axit pivaloylphenylphosphinic, metyl este cua axit 2-
etylhexanoylphenylphosphinic, isopropyl este cua axit
pivaloylphenylphosphinic, metyl este cua axit p-toluylphenylphosphinic, metyl
este cia axit o-toluylphenylphosphinic, metyl este cua axit 2,4-
dimetylbenzoylphenylphosphinic, isopropyl este cta axit p-tert-
butylbenzoylphenylphosphinic, metyl este cua axit pivaloyl(4-
metylphenyl)phosphinic, vinyl este cta axit pivaloylphenylphosphinic, metyl
este cua axit (meth)acryloylphenylphosphinic, isobutyryldiphenylphosphin oxit,
pivaloyldiphenylphosphin oxit, 1-metyl-1-xyclohexanoyldiphenylphosphin oxit,
2-etylhexanoyl-diphenylphosphin oxit, p-toluyldiphenylphosphin oxit, o-
toluyldiphenylphosphin oxit, p-tert-butylbenzoyldiphenylphosphin oxit,
(meth)acryloyldiphenylphosphin oxit, benzoyldiphenylphosphin oxit, 2,2-
dimetylheptanoyldiphenylphosphin oxit, terephthaloylbisdiphenylphosphin oxit,
adipoylbisdiphenylphosphin oxit, 2,6-dimetylbenzoyldiphenylphosphin oxit,
metyl este clia axit 2,6-dimetoxybenzoylphenylphosphinic, 2,6-
dimetylbenzoyldiphenylphosphin oxit, 2,6-dimetoxybenzoyldiphosphin oxit,
metyl este ctia axit 2,4,6-trimetylbenzoylphenylphosphinic, 2,4,6-

-11-
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trimetylbenzoyldiphenylphosphin oxit, 2,3,6-trimetylbenzoyldiphenylphosphin
oxit, metyl este cua axit 2,4,6-trimetylbenzoyltriphosphinic, 2,4,6-
trimetoxybenzoyldiphenylphosphin oxit, este cua axit 2,6-
dichlorobenzoylphenylphosphinic, 2,6-dichlorobenzoyldiphenylphosphin oxit,
2,3,4,6-tetrametylbenzoyldiphenylphosphin oxit, 2,6-
dibromobenzoyldiphenylphosphin oxit, 2,6-dimetylbenzoyldiphenylphosphin
oxit, 2,4,6-trimetylbenzoyldiphenylphosphin oxit, metyl este cua axit 2,4,6-
trimetylbenzoylphenylphosphinic, 2,6-dichlorobenzoyl- hodc 2,6-
dimetoxybenzoyldiphenylphosphin oxit, bis(2,4,6-trimetylbenzoyl)-
phenylphosphin oxit, va bis(2,6-dimetoxybenzoyl)-2,4,4-trimetylpentylphosphin
oxit; va hop chit oxim este nhu 1,2-octanedion, 1-[-4-(phenylthio)-,2-(O-
benzoyloxim)], va etanon 1-[9-etyl-6-(2-metylbenzoyl)-9H-carbozol-3-y1]-1-(O-
axetyloxim). Trong sé d6, xét vé tbc db héa ran tuyét voi, duge uu tién la mot
hodc nhiéu chat dugc chon tir nhém bao gdm dan xuét alkylaxetophenon, o.-
hydroxyaxetophenon, va phosphin oxit, va dan xuét alkylaxetophenon 1 t6t hon
ca. Trong sb cac dan xuét alkylaxetophenon, benzyl dimetyl ketal 1a duogc uu
tién. Mot hodc nhidu trong s chat khoi mao polyme hoa gbc quang dién hinh

duoc dé cap trén day c6 thé duogc sir dung két hop.

Luogng cia thanh phén (3) duge st dung trong phuong 4n cua sang ché tbt
hon 12 0,5 dén 10 phan khéi luong, va tét hon nita 13 1 dén 7 phan khoi luong tinh
trén 100 phan khéi lugng cua thanh phéan (1). Khi lugng cta thanh phan (3) duoc
str dung trong phuong 4n cia sang ché 12 0,5 phan khéi luong hozc 16n hon, thi
tdc do hoa ran cao, va khi lugng cta thanh phan (3) dugc st dung trong phuong
4n ctia séng ché 12 10 phin khéi luong hodc nhé hon, thi kha nang on dinh bao

quan tHt.

Vi du vé& (4) amin thom va/hodc din xuét pyridin dugc st dung trong
phuong an cua sang ché 13 nhu sau. Vi du vé amin thom bao gdbm N,N-
dimetylanilin, N,N-dimetyl-p-toluidin, va N,N-dioxyetyl-p-toluidin. Vi du vé din
xut pyridin bao gbm 2,4-pyridindiamin. M6t hodc nhiéu trong sé nhitng amine

thom va/hodc dan xuét pyridin dién hinh duogc dé cap trén day co thé dugc st
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dung. Trong sb d6, xét vé kha ning phan tmg véi thanh phén (1), amin thom 13

duoc uu tién. Trong sb cac amin thom d6, N,N-dimetylanilin 13 dugc wu tién.

Luong cia thanh phan (4) duoc st dung tt hon 12 0,05 dén 5 phan khoi
luong, va t5t hon nira12 0,1 dén 1 phe‘in khéi luong tinh trén 100 phén khéi luong
ctia thanh phan (1). Khi lugng ctia thanh phén (4) dugc st dung 14 0,05 phan khdi
lurong hoac 16n hon, thi tdc do hoa rin cao, va khi luong ciia thanh phﬁn (4) duoc

sit dung 14 5 phan khéi luong hodc nho hon, thi kha ning 6n dinh bao quan tot.

Mubi kim loai hitu co 1am thanh phan (5) duge st dung trong phuong 4n
cta sang ché t6t hon 1a mot hodc nhidu mudi dugc chon tir nhém bao gébm P-
diketon chelat, B-ketoeste chelat, va mudi kim loai-axit hitu co. B-diketon chelat
t5t hon 1a chelat clia axetylaxetonat. Vi du vé chelat clla axetylaxetonat bao gbém
vanadyl axetylaxetonat, coban axetylaxetonat va ddng axetylaxetonat. Trong 36
cac chelat clia axetylaxetonat, vanadyl axetylaxetonat 13 dugc uu tién. Vi du vé B-
ketoeste chelat bao gdm chelat cua etyl axetoaxetat, d6ng naphthenat, va vanadyl
naphthenat. Péi véi mudi kim loai-axit hitu co, axit carboxylic béo la duge uu
tién. Vi du vé axit carboxylic béo bao gbm dong 2-etylhexylat, va vanadyl stearat.
C6 thé st dung mot hosic nhidu mudi kim loai hitu co dién hinh 1am thanh phén
(5) dugc dé cap trén day. Trong s6 d6, xét vé kha nang phan (mg véi thanh phan
(2), mudi kim loai c6 kha ning khir 1a duge wu tién, mot hodc nhiéu mubi kim loai
dugc chon tir nhom bao gb6m P-diketon chelat va B-ketoeste chelat con t6t hon, va
B-diketon chelat 13 tot nhét.

Lugng ciia thanh phan (5) dugc st dung tét hon 1a 0,05 dén 5 phan khoi
luong, va tt hon nita 12 0,1 dén 1 phan khdi lugng tinh trén 100 phan khoi lugng
ctia thanh phan (1). Khi Iugng ciia thanh phéan (5) duoc sir dung 14 0,05 phn khoi
luong hodc 16n hon, tbc d6 hoa ran cao, va kha ning két dinh cao, va khi luong
ciia thanh phan (5) 1a 5 phan khéi lugng hodc nhé hon, thi khong con thanh phan
khong phan tng, va kha nang két dinh duoc cai thién.

Theo mot khia canh cua sang ché, ché phdm theo sing ché duogc st dung

Jam ché phdm c6 thé hoa ran. Theo mot khia canh cta sang che, ché pham theo
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sang ché duoc str dung lam ché phém nhua c6 thé héa ran. Theo mot khia canh
cta sang ché, ché pham theo séng ché duoc sir dung lam ché phdm gdm hai thanh
phin. Theo mét khia canh ciia sang ché, ché pham theo séng ché duoc sir dung

lam ché phdm dinh.

Trong so céc khia canh cta sang ché, xét vé kha ning 6n dinh bao quan
tuyét voi, 1a tot hon st dung ché pham theo sang ché lam ché phadm dinh gdm hai

thanh phan.

Di voi ché phdm dinh gdm hai thanh phén, tit ca cac thanh phan quan
trong cia ché phdm dinh theo cc phuong 4n cla sang ché khong duge trén 1an
trong qua trinh bao quan, va ché phdm dinh dugc chia thanh thanh phén thir nht
va thanh phan thit hai, va véi muc dich bao quan thanh phan (2), (4) va (5) mot
céch riéng bidt, thanh phan thi nhat chira it nhét thanh phan (2), va thanh phan
thir hai chira it nhAt thanh phan (4) va thanh phan (5). Thanh phén (3) cé thé dugc
chira trong thanh phén bt ky trong s6 thanh phan tht nht va thanh phan thi hai.
Trong truong hop ndy, thanh phan thir nhét va tht hai c6 thé dugc st dung béng
céch phu thanh phan thi nhét va thit hai 1én m3t dinh ddng thoi hodc riéng biét dé
tiép xuc vo1 mat dinh, va tiép theo, hoa ran thanh phﬁn thtr nht va tht hai, va tur

d6, thanh phan th& nhat va thit hai dung 1am ché phdm dinh gom hai thanh phan.

Pbi v6i ché pham dinh gdm hai thanh phén, t6t hon 1a thanh phén thi nhat
va thanh phén tht hai duge tron 1an véi nhau theo ti 18 (ti 1¢ khéi luong) 1a 2:1
dén 1:2, va tdt hon nita 12 thanh phan thir nhit va thanh phan tht hai dugc tron
10 v6i nhau theo i 18 (ti 18 khéi luong) 12 1,5:1 dén 1:1,5, va tét nhat la thanh
phan tht nhét va thanh phan thi hai dugc trdn 1an voi nhau theo ti 1¢ (i 1 khéi
lugng) 1a 1:1.

Theo mdt khia canh khéc, (meth)acrylic monome va thanh phan tiy y khac
két hop v6i bat ki mot hofic ca hai thanh phan thir nhét va thanh phan tht hai
tru6c, va bing céch tron thanh phan thi nhat va thir hai khi str dung cdc thanh
phin ndy, c6 thé st dung thanh phin thit nhét va thanh phan thit hai lam ché phim
dinh mot phan.
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Ché phim dinh theo phuong 4n cla sang ché c6 thé héa rén bing cach birc

xa bing céc tia ning lugng sir dung nguodn sang dudi day.

Trong phuong an cua sang ché, ngudn sang dé str dung trong héa ran va két
dinh ché pham dinh khéng bi gi6i han cu thé; va vi du v& ngudn sang niy bao gdm
dén halogen, dén halogen kim loai, dén halogen kim loai cong sut cao (dén indi
va tuong tu), dén thuy ngéan ap sut thip, dén thiy ngan ap suat cao, dén thuy
ngan siéu cao 4p, dén xenon, dén xenon, dén kich thich xenon, den chdép xenon,
dén dibt phat sang (dudi ddy goi la LED). Nhimg ngudn sang nay 1a t6t hon do
nhing ngudn sang nay c6 kha ning tao ra su birc xa hiéu qua bang tia nang luong
tuong tng véi chidu dai bude séng tao ra phan ing cliia mdi chat khoi mao polyme

héa gbc quang.

Ngudn sang néu trén khéc nhau & chiéu dai budc séng birc xa va sy phan
b ning luong. Vi thé, ngudn sang néu trén dugc lya chon thich hop theo chiéu
dai budc song tao ra phan Uing cua chét khoi mao polyme héa gbc quang, va tuong
tw. Anh sang tu nhién (4nh sang mit troi) cling cd thé 14 ngudn sang dé bat dau
phan Umng.

Ngudn sang néu trén cé thé tao ra blic xa truc tiép bang anh sang, bic xa
bang anh sang tap trung bang cach str dung guong phan chiéu va tuong tu, hoic
blrc xa vai anh sang tap trung béang cach st dung s¢i va tuong tu. Cling c6 thé str
dung b6 loc cét chidu dai budc séng thap, bo loc cét tia hdng ngoai, guong lanh,

va tuong tu.

Khi ché pham dinh dugc hoa ran bang bulic xa voi cic tia nang lugng, tht
hon 12 ché phdm dinh dugc hoa rin bang buc xa voi cic tia nang luong 6 chiéu
dai budc song 12 365nm va do chidu sang 12 10 dén 1000 mW/cm?, va tot hon nita
a ché pham dinh duoc héa rin bing bic xa véi céc tia ning lugng & chicu dai
buéc séng 1a 365nm va do chiéu sang 12 50 dén 500 mW/em?, va tot nhét 1 ché
pham dinh dugc hoa ran bang burc xa véi cic tia nang luong © chiéu dai budc séng

14 365nm va cudong do chidu sang 12 100 dén 200 mW/cm?.
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Ché pham theo phuong 4n clia sang ché tdt hon 12 dugc sir dung dé két dinh
vat liéu mang nhén. VAt liéu mang nhén trong ban mo ta nay dung dé chi vt liéu
duoc stir dung trong mang nhén cia loa. Mang nhén cua loa hd trg, vi du, mang
loa trong loa dé 13m rung méang loa. Mang nhén cta loa dugc tao ra bang cach tAm
vai lam tur vat liéu soi hodc tuong tu v6i nhya, va sau do, dic vai tao thanh bz‘?mg
nhiét. Trong sb vai, vai bong la dugc uu tién. Trong sb nhuya, xét vé kha nang duc,

nhua phenol 1a dugc uu tién.

Loa co, vi du, ciu tao nhu duogc thé hién & Fig.1. Loa dugc cAu tao theo
cach sao cho khung sudn 4 duoc ndi véi nam cham tur trudng thu dugc bang cach
xép chdng dia duéi 1, nam cham 2 hinh tron va dia trén 3 hinh tron, va sau d6 lién
két dinh dia dudi 1 duge xép chéng, nam cham 2 hinh tron va dia trén 3 hinh tron,
va vung lan cén 7 cua mang loa 6 (vién loa) duoc lién két voi ving 1an cén 5 cia
khung suon 4, va cudn day ddng 8 dugc két ndi & gitra mang loa 6, va & gitta cudn
ddy ddng 8 duoc giit bing mang nhén 9 dé ¢b dinh phan dudi ciia cuén day dong
8 & trung tAm cuia dia dudi 1. Loa duoc cAu tao bang cach can mong nép ngan bui

10 & bé mat trén cung duge dit ¢ tAm cua mang loa 6.

Su lién két dinh cua "diém ba phﬁn" trén loa dat duogc boi, vi dy, mang loa
6, cuon day déng 8 va mang nhén 9 1a, vi dy, nhu dugc thé hién & Fig.2. Cudn day
ddng 8 duoc cau tao theo cach sao cho bang gidy 11 duoc quén quanh chu vi ngoai
ctia cudn ddy dong 8, va ngoai ra, cudn day 12 dugc quén quanh chu vi ngoai cta
bang gidy 11 (trong Fig.2, phan duoc biéu thi 6 rang boi duong tron 1 cac phan
dugc lidn két dinh dudi dang diém ba phan trén loa. Diém ba phan trén loa dugc

lién két dinh bing cach st dung ché pham dinh 13).
Vi du thuc hién sang ché

Céc phuong 4n clia sing ché dugc mo ta chi tiet boi cac vi du thtr nghiém
duéi day. Trong phan md ta dudi day, don vi cua lugng clia moi trong so céc vat

liéu duogc sir dung duogc tinh theo phﬁn khéi luong.
Céc vat liéu duoc st dung dugc thé hién & bang 1 dén 4.
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Céc ché phém va vt liéu dugc sir dung dé danh gia duogc thé hién dudi day.
Vit liéu dugc sir dung
Metyl metacrylat
Axit metacrylic
2,2-bis(4-Metacryloxypolyetoxyphenyl)propan: m va n c6 nghia la m va n trong
cong thtrc (B). Trong cong thic (B), Z va Z' 1a nhém metacryloyl, va R? vaR?'1a
nhém etylen, va R® va R*' 12 nhém metyl.
Trimetylolpropan trimetacrylat
Trimetylolpropan triacrylat
Cumen hydroperoxit
Benzyl dimetyl ketal
N,N-dimetylanilin
Vanadyl axetylaxetonat
SPCC: san pham c6 san trén thi trudng, tam thép dung cho qua trinh phun SPCC-
D

Céc tinh chat vat ly dugc x4c dinh nhu sau. Trir khi ¢6 quy dinh khac, phép
do duoc tién hanh trong didu kién nhiét d6 14 23°C va d¢ am tuong doi 1a 50%.
Thoi gian hoa rin

MAu thu dugc bing cach sir dung hdn hop bao gbm thanh phin thtr nhat va
thanh phan thit hai véi lugng twong duong trén mét trong cac vat liéu mang nhén,
va sau do, Xép ché)ng vat liéu mang nhén (vat liéu thu duoc béng cach ngam vai
véi nhua phenol. Trong trudng hop nay, vai bong duge str dung lam vai) dé can
mong, tiép theo 13 qué trinh can mong. Ngay sau khi can mong (vung duoc lién
két dinh: 10mm x 10mm), thuc hién viéc chiéu xa bang tia cuc tim (dén xenon
thity ngan: Execure 3000 do HOYA Corporation san xuét, chiéu dai budc song:
365nm, d6 chiéu sang: 150 mW/cm?) trong thoi gian dinh trudce. Thoi gian hoa

rén ctia mAu (don vi: gidy) dugc xé4c dinh bang cach kéo mau trong diéu kién nhiét
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d6 23°C va d6 4m 50% sir dung dung cu do kéo ddy (Model S, dugc san xuét boi
Komura), va do thoi gian ma chuyén tir diém thoi gian ngay sau khi can méng t6i
diém thoi gian ma tai d6 di xac nhan duge cuong do la 2N hodc 1én hon béng

phép do.

Trong thoi gian hoa rén, xét vé& kha nang héa rén, t6t hon 1a cudng do 2N
hodc 16n hon dat dugc trong vong 10 giay.
b6 cing

Theo JIS K 6253-3:2012, hdn hop bao gdm thanh phén thir nhit va thanh
phan thir hai v6i lugng twong duong duge st dung trén khung hinh tron (tAm
silicon) c6 dudng kinh 100mm va d6 day 2mm, va mang PET (188um) dugc can
mong & hai phia cua khung, va nhya hoéa ran trong 24 gid dudi diéu kién nhiét do
23°C va do 4m tuong dbi 50% duoc do trong moi trudng co cung diéu kién béng
céch sir dung may do d¢ cing (dugc san xuét bai Kobunshi Kiki Co., Ltd., may

do d0 cung loai D). Ghi lai gié tri do thu duoc ba gidy sau khi bét dau do.

Xét vé chat luong 4m thanh va kha ning chéng rung ctia loa, do cting tbt
hon 1a do ctimg Shore D tir 16n hon hodc béng 61 va nho hon hoac béng 71.
D6 bén kéo cua lién két dinh (d6 bén kéo cuia lién két dinh) theo SPCC/SPCC

Theo JIS K 6856:1994, mAu thu duge bing cach st dung hdn hop bao gom
thanh phan thir nhét va thanh phan thir hai véi lugng tuong duong trén mot mat
ctia mau tht (100mm x 25mm x 1,6mmt, SPCC-D dung cho quaé trinh phun cat),
va ngay sau do, xép chéng mau thtr khac (100mm x 25mm x 1,6mmt, SPCC-D
dung cho qué trinh phun cat), tiép theo 13 c4n moéng va sau d6 hoa ran trong 24
gidr dusi didu kién nhiét d6 23°C va d6 dm tuong ddi 1a 50%. D9 bén kéo cta lién
két dinh (don vi: MPa) cla mau duoc xac dinh & téc d6 kéo 1a 10 mm/phut dudi
didu kién nhiét do 23°C va do 4m tuong ddi 1a 50%.

P6 bén kéo cia lién két dinh tt hon 1a 4,2 MPa hodc 16n hon xét vé kha

nang két dinh.

Vi du thit nghiém 1 dén 18

-18-



41385

Vat liéu dugc st dung theo ché phém o bang 1 dén 4 (thé hién theo phén
khéi lugng) duge tron 1An dé didu ché ché phim dinh bao gém thanh phan thi
nhét va thanh phan thi hai, va két qua do dugc thé hién & bang 1 dén 4.
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Theo cac phuong an cua sang ché, ché phdm c6 kha ning héa rin va kha
ning két dinh tuyét voi. Theo cc phuong 4n cua sang ché, ché pham c6 Shore-D
(d6 cing) 1a 61 hodc 16n hon va 71 hodc nho hon, va két qua 1a, chét lugng 4m
thanh va kha ning chdng rung ctia loa 1a tuyét voi (Vi du thir nghiém 1 dén 10).
Hiéu qua cua cac phuong an theo sang ché con duoc ting cudng bang cach didu
chinh luong (1-1) dén (1-3) dugc st dung lan luot trong khoang 30 dén 50 phan
khéi lugng, trong khoang 20 dén 40 phan khéi luong, va trong khoang 20 dén 40
phan khéi lugng (so sénh vi du thir nghidm 1 dén 4 véi vi du thir nghiém 5 dén

10).

Khi (1-1) khéng duge st dung, thi do cung tuong dbi cao, va kha ning két
dinh thp (Vi du thir nghiém 11). Khi axit metacrylic duoc sit dung thay cho (1-
1), thi kha nang két dinh thap (Vi du thir nghiém 18). Khi (1-2) khéng dugc sir
dung, thi kha nang két dinh thap (Vi du thir nghiém 17). Khi (1-3) khong dugc st
dung, thi kha nang héa rin quang hoa gbc thap, va kha ning két dinh thip (Vi du
thir nghiém 16). Khi (2) khong dugc sit dung, thi khong xay ra tinh trang hoa ran
(Vi du thtr nghiém 12). Khi (3) khong dugc str dung, thi kha néng hoa rin quang
héa gbc thap (Vi du thir nghiém 13). Khi (4) khong dugc sur dung, thi kha ning
héa rin quang héa gbc thép, va do cting thap (Vi du thir nghiém 14). Khi (5) khong
dugc st dung, thi khong xay ra tinh trang hoa ran (Vi du thir nghiém 15).

Kha nang ap dung cong nghiép

Céc phuong an theo sang ché 1a thich hop dé lién két dinh dé lap rép céc bo
phan cua loa, va co tdc do héa ran cao, va co thé lam giam thoi gian chu trinh can
thiét.

Bing cach chiéu xa béng tia cuc tim, cic phuong an theo sing ché co thé
dam bao cudng do khong din dén sai léch gay ra béi rung dong tao ra do viéc

chuyén sang buédc tiép theo trong vai gidy, va tuong tu, va ngoai ra, phan khong
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tiép xuc véi tia cyc tim cd kha nang hoa ran tot, va do do6, cac phuong éan theo

sang ché co6 nang suat cao.

Céac phuong an theo sang ché co6 thé dé xuat ché pham c6 do cung to1 uu,

va ¢ chét luong 4m thanh va kha nang chéng rung cua loa t6t.

Céc phuong 4n theo sang ché c6 thé d& xuét ché pham dinh c6 dic tinh t6t
nhu chét dinh SGA, va c6 kha ning héa rén nhanh nhu chat dinh héa rin bing

4nh sang, va tao ra nhiéu loi ich tuyét voi xét vé khia canh céng nghiép.
Danh muc sb chi dan

1 Dia dudi

2 Nam cham

3 b1ia trén

4 Khung suon

5 Vung lan cén khung suon

6 Mang loa

7 Vung lan cdn mang loa (vién loa)
8 Cudn day dong

9 Mang nhén

10 Nép ngan bui

11  Bang gidy

12 Cudn day

13 Ché pham dinh
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YEU CAU BAO HO
1. Ché phAm bao gdm thanh phan (1) dén (5) dudi day:

(1) vinyl monome c6 thé polyme héa dugc chira 10 dén 70 phan khéi luong 14
thanh phan (1-1), 10 dén 60 phan khdi lugng 13 thanh phan (1-2), va 17 dén 60
phan khéi lwong 13 thanh phan (1-3) tinh trén 100 phéan khéi lugng cuia (1) vinyl

monome c6 thé polyme héa dugc, trong do:
(1-1) 1a (meth)acrylic monome c6 cong thirc (A):
Cong thic (A)
Z-O-R!
trong d6, Z 1a nhém (meth)acryloyl, va R! 1a nhom alkyl,
(1-2) 1a (meth)acrylic monome c6 cong thirc (B):

Cong thuc (B)

z-0~ (R20) @ —@- - (R¥ 0} p~2"
Rs.

trong d6, Z va Z' 1a nhém (meth)acryloyl, va R2 va R2' 1a nhém alkylen; R2 va
R2' ¢6 thé gidng nhau hogc khac nhau; R3 va R3' 1a nguyén tir hydro, hoic nhém
alkyl c6 1 dén 4 nguyén tir cacbon; R3 va R3' ¢6 thé gidng nhau hozc khac nhau;
m va n 13 s6 mol trung binh ctia alkylen oxit dugc thém vao (ti 1€ alkylen oxit

dugc thém vao)),

(1-3) 1a (meth)acrylic monome khong vong ma 1a este cia axit (meth)acrylic cua

rugu polyhydric;

(2)  chét khoi mao polyme héa gbc nhiét;
(3)  chét khoi mao polyme héa gbc quang;
(4) amin thom vd/hodc din xuét pyridin; va

(5) mudi kim loai hitu co.
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2. Ché phim theo diém 1, trong d6 (1-3) (meth)acrylic monome ma 13 este cua
axit (meth)acrylic cuia rugu polyhydric 1a trimetylolpropan tri(meth)acrylat.

3. Ché phim theo diém 1 hoic 2, trong d6 (5) mudi kim loai hitu co 12 mot hodc
nhiéu mubi dugc chon tir nhém bao gém B-diketon chelat, B-ketoeste chelat, va
mubi kim loai-axit hitu co.

4. Ché phim hai thanh phén trong d6 ché phdm theo diém bat ky trong sb cac
diém tir 1 dén 3 dugce chia thanh thanh phan tht nhét va thanh phén thi hai, thanh
phan thtr nhat chira it nht (2) chét khoi mao polyme héa gbc nhiét, va thanh phan
thir hai chira it nhit (4) amin thom v/hozc din xuét pyridin va (5) mudi kim loai
hitu co.

5. Ché phim dinh, bao gdm ché phdm theo diém bét ky trong sb cac diém tir 1 dén
4.

6. Ché phAm dinh bao gdm ché phdm theo diém bét ky trong s6 cac diém tir 1 dén
4 dé st dung trong viéc lién két dinh vat liéu mang nhén.

7. Vat liéu gin két dé gin két mat dinh bing cach sir dung ché phim dinh theo

diém 5 hoic 6.

8. Vit liéu g'fm két theo diém 7, trong d6 mat dinh 1a vat liéu mang nhén.
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