BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0033670

CO08G 59/50; CO8G 59/62; CO8G 59/56; (13) B

7
GD™ cosG 59/18
(21) 1-2017-04926 (22) 11/05/2016
(86) PCT/EP2016/060558 11/05/2016 (87 WO 2016/184749 24/11/2016
(30) 15168065.9 19/05/2015 EP
(45) 25/10/2022 415 (43) 26/02/2018 359A
(73) HUNTSMAN ADVANCED MATERIALS LICENSING (SWITZERLAND) GMBH
(CH)

Legal Services Department, Klybecktrasse 200, 4057 Basel, Switzerland

(72) BEISELE, Christian (DE); COLLIARD, Sophie (FR); SCHOENENBERGER,
Catherine (FR).

(74) Cong ty TNHH Ban Ca (BANCA)
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(57) Sang ché dé cap dén chat dong ran cho nhwa epoxy nhiét ran bao gdm (a) it nhat mot
amin thom chtra it nhat hai nhom amino, va (b) it nhit mot hop chat clathrat thu dugc bang
cach cho tetrakisphenol ¢6 cong thire (1) hodc 9,9-bis(4-hydroxyphenyl)fluoren c¢6 cong
thire (2) dudi dang phén tir chinh phan tng v6i dan xuat cua imidazol hodc imidazolium
dudi dang phan tr phy, trong do, Ry, R,, Rj, Ry, Rs, Rg, R7, Rg, Ryg, va Ry doc 1ap voi nhau
la hydro, halogen, alkyl C,-C,, C;-C, alkoxy, hodc phenyl duoc thé hodc khong dugc thé
béng C,-Cjalkyl, C,-C, alkoxy hoac halogen, R;,, Rj3, R4 va Ry5 doc lap v61 nhau la
hydro, halogen, C,-Cy4 alkyl hodc C,-C4 alkoxy, va n 1a 0, 1, 2 hodc 3. Ché pham nhya
epoxy nhiét ran c6 thoi gian gia cong dai, c6 kha nang phan ng cao va c6 thé str dung dé
san xut cac san pham dugc boc cach dién trong linh vic cong nghiép ma doi hoi tinh chat
co ly, tinh chét dién va tinh chit dién moi tot. Ngoai ra, sang ché dé cap dén quy trinh ché
tao san pham dong ran, quy trinh ché tao hé théng cach dién cho k¥ thuit dién va san phim
dong ran thu dugc bang cac quy trinh nay.
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Linh vue k§ thuat dwge dé cap

Sang ché dé cap dén chit dong rén cho nhwa epoxy nhiét ran, ché phidm nhua
.epoxy nhiét rén da thanh phan chira chit déng ran nay, quy trinh ché tao hé théng cach
dién cho k¥ thuat dién, trong d6 st dung ché pham nhya epoxy nay, va cac san phim
thu duge tir quy trinh nay. Ché phim nhwa epoxy nhiét rin c6 thoi gian gia cong tbt va
d6 phan tng cao. Cac san phdm dugc boc cach dién thu duge phi hop véi cac ing
dung dién, thé hién céac dic tinh co hoc, dién va dic tinh dién moi tdt va c6 thé dugc sir

dung lam, vi dy, vat cach dién, ong cach dién, thiet bi chuyén mach va mdy bién 4ap.

Tinh trang k§ thuit clia sang ché

Céc ché phdm nhua epoxy thong thuong duge sir dung dé ché tao hé théng cach
dién ding trong k¥ thuat dién. Tuy nhién, hiu hét cic ché phim nhua epoxy nay sit
dung anhydrit 1am chét déng rin. Do khung phap ly dang xay dung dbi véi hoa chét,
viéc st dung anhydrit trong nhya epoxy dugc dy dodn la sé& bi han ché trong thoi gian
t61, boi vi nhin R42 cta chung (chit gdy kich ung ho hip). Do d6, mot sd anhydrit
duoc néu trong danh sach SVHC (c4c chét ¢6 nguy co rat cao) theo quy dinh REACH.
Do d6, c¢6 kha nang trong mot vai nam tdi cac chat ny c6 thé khong con duge sir dung
néu khong c6 su cho phép dic biét. Do tit ca cac anhydrit da biét dugc gin nhan R42
va ké ca cac anhydrit chwa biét cling dugc cac chuyén gia vé doc du doan 13 s& duge

gan nhin R42, nén giai phdp ma khong st dung anhydrit dugc mong doi.

Céc amin lam chit dong rén déi v6i nhwa epoxy da duogc biét 5, cu thé 13, dé ché
tao vat liéu compozit. Tuy nhién, cac chit déng rén amin thudng phan tmg qua mutrc dé
c¢6 thé gia cong cac tmg dung boc hodc bao dién. Do khéi luong cia ché phdm nhua
epoxy dugc gia cong tang 1én, viéc kiém soat su téa nhiét trd nén rat can thiét. Viée

giai phong nhiét khong kiém soat tir viéc dong rén chit déo nhiét rén do khdi lwong
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clia n6 c6 thé 1am suy giam céc dic tinh co hoc cla chét déo nhiét ran, hodc tham chi
1a phan giai nhiét cua chit déo nhiét rin. Ciing c6 thé x4y ra su suy giam céc tinh chat
co hoc cta cac phan ciu tric tiép xtc v6i chit déo nhiét ran. Cu thé 13, trong qua trinh
gel héa ap lyc ty dong (Automatic Pressure Gelation - APG), diéu quan trong 1a phai
tao ra nhiét do dinh téa nhiét thip dé kidm so4t dic tinh dong rén, tirc 12 bé mat gel héa
bén trong khudn. Dic tinh déng ran ciia ché pham nhwa epoxy 1a khong thich hop va
su toa nhiét la qua cao dé tmg dung trong APG, khi d6 c4c amin dugc st dung nhu cac

chat dong rén.

Dé dbi pho v6i van dé dic tinh déng rin khong phi hop clia nhya epoxy chia
céc chét dong ran amin, viéc sit dung cac amin thom/ polyamin da duge dé xuét. Tuy
nhién, ¢6 nhiéu yéu t6 1am gi6i han loi ich thiét thuc ctia amin vong thom/ polyamin
trong hdn hop v6i nhya epoxy, ching han nhu doc tinh clia ching, thoi gian gia cong,
tinh phan Gng, va cac dic tinh vat Iy cta ching, déu gdy anh huéng dén nhua dong

ran.

Tinh phan Gng nhu da biét cua chit dong rin amin thom/ polyamin c6 thé duoc
lam tang lén bang cach thém chét tang tbc. Tuy nhién, sy c6 mit cla chit ting tdc
trong ché phdm nhya epoxy/ diamin thom rat ngén thoi gian gia céng dén mtrc do, ma

& d6 ché pham khong con phit hop cho cac ting dung khac nhau.

Céc ché phim chét dong rin dbi véi nhua epoxy chira diamin thom can tré khong
gian va phtrc hop cta bo triflorua va amin vong béo nhu chét tang tdc dugc goi ¥ trong
‘dorn sang ché My s6 US-A-4775736. Diamin thom bi can tré duge sit dung thay cho
diamin thom khong bi can trd, vi doc tinh clia ching thip hon. Tuy nhién, ché pham
trong linh vuc ndy van con vai bét loi lién quan dén dic tinh yéu ciu, cu thé, khi ché
phdm duoc st dung trong cac ung dung gin két hodc dic dé ché tao hé théng cach

dién cho k¥ thuat dién chira chat don.
Theo d6, van con can ché phdm epoxy nhiét rin méi, khong chtra anhydrit thuan

tién c6 thé duge st dung trong céc tmg dung gan két hodc dong goi dé san xudt hé

théng cach dién, ching han nhu thiét bi chuyén mach hodc may bién 4p. Céc tinh chat
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clia san pham d6ng rin sé& canh tranh véi chat nhiét ran dugc xtr ly v6i anhydrit, ching

han nhu su ngung két dai han, dién trd theo ddi hodc dién trg hd quang.

Ban chit k§ thuat ciia sang ché

Muc dich cta sang ché 1 dé xuit chit dong rén khong c6 anhydrit ddi véi nhua
epoxy nhiét rin cing véi ché phim nhya epoxy nhiét rén da thanh phan chira chét
dong rén nay. Ché phdm nhwa epoxy s& khong c6 R42 va khong c¢6 SVHC, va dugc
phan biét boi thoi gian gia cong dai va tinh phan Gng cao ¢ nhiét do quy trinh dugc
nang cao. Ché pham nhua epoxy s& dic biét phu hop dé san xuét hé thdng cach dién
dung trong k¥ thuat dién, ching han nhu gel héa 4p lyc tu dong (APG). Mong mudn
ring dic tinh déng ran c6 thé duge kidm soét theo cach thirc mong mubn. Muc dich
khac nita cta sang ché 13 d& xuét san phdm boc thu dugc tir quy trinh gian két hoic
dong goi ma biéu hién céc dic tinh co hoc, dién va dién moi tdt, vi dy, nhu vat cach

dién, dng cach dién, thiét bi phan phdi va méy bién 4p trong k¥ thuat dién.
MO té chi tiét sang ché
Theo d6, sang ché d& cép dén chit dong rin cho nhwa epoxy nhiét ran chira

(a) it nhit mot amin thom chira it nhit hai nhém amino, va

(b) it nhit mot hop chit clathrat thu dwgc bang cach cho tetrakisphenol c6 cong
HO [ ! OH
R R

(CH,),
T CL
HO OH
R R

° ° (D,

thire:

hoac

9,9-Bis(4-hydroxyphenyl)fluoren c6 cong thuec:



2),
duéi dang phan tir chinh phan tng v6i imidazol hodc dan xuét imidazolium duéi
dang phan tir phu, trong do,

Ry, Ry, R, Ry, Rs, Re, Ry, Rg, Ry, va Ryp doc 14p vai nhau 12 hydro, halogen, C;-
Calkyl, C;-Cyalkoxy, hodc phenyl khong duoc thé hoac dugc thé boi Cy-Caalkyl, Ci-
Cgalkoxy hodc halogen,

Rz, Rys, Ris va Rys doc 14p véi nhau 1a hydro, halogen, C;-Cyalkyl hodc Ci-
Cjalkoxy, va

nla0, 1, 2 hoac 3.

ft nhAt mot amin thom (a) chira it nhit hai nhém amino tAt ca 1a amin thom déu
duge xem xét, chira, vi dy, hai, ba hodc bdn nhém amino/ phén tor. Amin thom thich
hop dé dong rin nhwa epoxy duge biét v6i ngudi c6 hiéu biét trung binh trong linh vuc
nay.

Theo mdt phuong 4n amin thom (a) 1a diamin thom va 1a, vi dy, dugc chon tu
nhom o-phenylendiamin, m-phenylendiamin, p-phenylendiamin,
diamindiphenylmetan,  diamindiphenylsulfon, = m-xylendiamin,  3,5-dietyl-2,4-
diaminotoluen, 3,5-dietyl-2,6-diaminotoluen, 1,3,5-trietyl-2,4-diaminobenzen, 1-etyl-
| 3,5-diisopropyl-2,6-diaminobenzen, 1,3,4,6-tetrametyl-2,5-diaminobenzen, 1,4-
dimetyl-3,6-dietyl-2,5-diaminobenzen, 4,4’-metylenbis(2,6-diisopropylanilin), 4,4’-
metylenbis(2,6-dietylanilin), 4,4’-metylenbis(2-metyl-6-etylanilin), 2,4,6-
tri(metylthio)-1,3-diaminobenzen, 3,5-di(metylthio)-2,4-diaminotoluen, 3,5-
di(etylthio)-2,4-diaminotoluen, 3-metylthio-5-etylthio-2,4-diaminotoluen, 3,5-
di(metylthio)-2,6-diaminotoluen, 4,4'-diamin-3,3',5,5'"-tetra(metylthio)biphenyl, 4,4'-
etylidenbis[2,6-di(metylthio)anilin], va 4,4'-metylenbis[2,6-di(etylthio)anilin].
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Theo mdt phuwong 4n wu tién amin thom (a) la diamin thom ma bi can tré khong
gian. Diamin thom bi can tré khong gian mang it nhit mot nhém thé amin & vi tri
ortho, thudng 1a nhém C;-Cyalkyl, C-Cyalkoxy hodc alkylthio C;-Cy4, vi du, metyl,
etyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, isobutyl, metoxy, etoxy, n-
propoxy, isopropoxy, n-butoxy hodc isobutoxy, metylthio, etylthio, n-propylthio,
isopropylthio, n-butylthio hogc isobutylthio.

Diamin thom bi can trd hitu ich trong thuc tién clia sang ché 13, vi du, dugc chon
tr nhém trong sé 1,3,5-trietyl-2,4-diaminobenzen, 1-etyl-3,5-diisopropyl-2,6-
diaminobenzen, 1,3,4,6-tetrametyl-2,5-diaminobenzen, 1,4-dimetyl-3,6-dietyl-2,5-
diaminobenzen, 4,4’-metylenbis(2,6-diisopropylanilin), 4,4’-metylenbis(2,6-
dietylanilin), 4,4’ -metylenbis(2-metyl-6-etylanilin), 2,4,6-tri(metylthio)-1,3-
diaminobenzen, 3,5-di(metylthio)-2,4-diaminotoluen, 3,5-di(etylthio)-2,4-
diaminotoluen,  3-metylthio-5-etylthio-2,4-diaminotoluen,  3,5-di(metylthio)-2,6-
diaminotoluen, 4,4'-diamin-3,3',5,5'-tetra(metylthio)biphenyl,  4,4'-etylidenbis[2,6-
di(metylthio)anilin], 4,4'-metylenbis[2,6-di(etylthio)anilin], va dietyltoluen diamin,
chéng han nhu 3,5-dietyl-2,4-diaminotoluen hodac 3,5-dietyl-2,6-diaminotoluen. Dugc
uu tién dic biét 1a diamin dietyltoluen, vi du, 3,5-dietyl-2,4-diaminotoluen va 3,5-

dietyl-2,6-diaminotoluen, hodc hdn hop cla chung.

[t nhdt mot amin thom (a) chtra it nhit hai nhém amino ¢ béan trén thi truong

hodc c6 thé duoc didu ché theo quy trinh da biét.

Phuong 4n cu thé vé cac gbe Ry, Ry, Rs, Ry, Rs, Rg, Ry, Rg, Ryg, Ryp, R, Rys, Ryg
va Ryscd cong thire (1) va (2) dugce néu sau day.

C,-Cqalkyl duoc xem xét dbi véi Ry, Ry, Rs, Ry, Rs, Rg, Ry, Rg, Rig, Ri1, Rip, Rys,
R4 va Rys doc 1ap vai nhau 1a, vi dy, metyl, etyl, n-propyl, isopropyl, n-butyl, sec-
butyl, tert-butyl hodc isobutyl. Cac vi du minh hoa cling 4p dung d6i véi C;-Cyalkyl
nhu nhém thé tuy y cia Ry, Ry, Rs, Ry, Rs, Rg, Ry, Rg, Ryg, va Ry theo nghia phenyl

duoc thé.
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C;-Cjalkoxy duge xem xét dbi v6i Ry, Ry, Rs, Ry, Rs, R, Ry, Rg, Ryg, Ryps Ry,
Rys, Ry va Rys doc 1ap voi nhau 13, vi dy, metoxy, etoxy, n-propoxy, isopropoxy, n-
butoxy hodc isobutoxy. Vi du minh hoa cling 4p dung dbi véi Cy-Cialkoxy nhu nhém
thé tly v ciia Ry, Ry, Rs, Ry, Rs, Rg, Ry, Rg, Ryg, va Ry; theo nghia phenyl dugc thé.

Halogen duoc xem xét ddi véi Ry, Ry, Rs, Ry, Rs, Rg, Ry, R, Rug, Rit, Riz, Ry,
R4 va Rys ddc 1ap v6i nhau, vi dy, brom, clo hodc flo. Vi du minh hoa cling 4p dung
dbi véi halogen nhu nhém thé tiy ¥ cua Ry, Ry, Rs, Ry, Rs, Rg, Ry, Rg, Ryg, va Ry theo
nghia phenyl dugc thé.

Tetrakisphenol bét ky c6 cong thirc (1) ¢6 thé duogc st dung dudi dang phan tir
chinh dé didu ché hop chit clathrat (b), vi du, 1,1,2,2-tetrakis(4-hydroxyphenyl)etan,
1,1,2,2-tetrakis(3-metyl-4-hydroxyphenyl)etan, 1,1,2,2-tetrakis(3,5-dimetyl-4-
hydroxyphenyl)etan, 1,1,2,2-tetrakis(3-clo-4-hydroxyphenyl)etan, 1,1,2,2-tetrakis(3,5-

Jdiclo-4-hydroxyphenyl)etan, 1,1,2,2-tetrakis(3-brom-4-hydroxyphenyl)etan, 1,1,2,2-
tetrakis(3,5-dibrom-4-hydroxyphenyl)etan, 1,1,2,2-tetrakis(3-t-butyl-4-
hydroxyphenyl)etan, 1,1,2,2-tetrakis(3,5-di-t-butyl-4-hydroxyphenyl)etan, 1,1,2,2-
tetrakis(3-flo-4-hydroxyphenyl)etan, 1,1,2,2-tetrakis(3,5-diflo-4-hydroxyphenyl)etan,
1,1,2,2-tetrakis(3-metoxy-4-hydroxyphenyl)etan, 1,1,2,2-tetrakis(3,5-dimetoxy-4-
hydroxyphenyl)etan, 1,1,2,2-tetrakis(3-clo-5-metyl-4-hydroxyphenyl)etan, 1,1,2,2-
tetrakis(3-brom-5-metyl-4-hydroxyphenyl)etan, 1,1,2,2-tetrakis(3-metoxy-5-metyl-4-
hydroxyphenyl)etan, 1,1,2,2-tetrakis(3-t-butyl-5-metyl-4-hydroxyphenyl)etan, 1,1,2,2-
tetrakis(3-clo-5-brom-4-hydroxyphenyl)etan, 1,1,2,2-tetrakis(3-clo-5-phenyl-4-
hydroxyphenyl)etan, 1,1,2,2-tetrakis[(4-hydroxy-3-phenyl)phenyl]etan, 1,1,3,3-
tetrakis(4-hydroxyphenyl)propan,  1,1,3,3-tetrakis(3-metyl-4-hydroxyphenyl)propan,
1,1,3,3-tetrakis(3,5-dimetyl-4-hydroxyphenyl)propan, 1,1,3,3-tetrakis(3-clo-4-
hydroxyphenyl)propan, 1,1,3,3-tetrakis(3,5-diclo-4-hydroxyphenyl)propan, 1,1,3,3-
tetrakis(3-brom-4-hydroxyphenyl)propan, 1,1,3,3-tetrakis(3,5-dibrom-4-
hydroxyphenyl)propan, 1,1,3,3-tetrakis(3-phenyl-4-hydroxyphenyl)propan, 1,1,3,3-
tetrakis(3,5-diphenyl-4-hydroxyphenyl)propan, 1,1,3,3-tetrakis(3-metoxy-4-
hydroxyphenyl)propan, 1,1,3,3-tetrakis(3,5-dimetoxy-4-hydroxyphenyl)propan,
1,1,3,3-tetrakis(3-t-butyl-4-hydroxyphenyl)propan,  1,1,3,3-tetrakis(3,5-di-t-butyl-4-
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‘hydroxyphenyl)propan, 1,1,4,4-tetrakis(4-hydroxyphenyl)butan, 1,1,4,4-tetrakis(3-
metyl-4-hydroxyphenyl)butan,  1,1,4,4-tetrakis(3,5-dimetyl-4-hydroxyphenyl)butan,
1,1,4,4-tetrakis(3-clo-4-hydroxyphenyl)butan, 1,1,4,4-tetrakis(3,5-diclo-4-
hydroxyphenyl)butan,  1,1,4,4-tetrakis(3-metoxy-4-hydroxyphenyl)butan,  1,1,4,4-
tetrakis(3,5-dimetoxy-4-hydroxyphenyl)butan, 1,1,4,4-tetrakis(3-brom-4-
hydroxyphenyl)butan, 1,1,4,4-tetrakis(3,5-dibrom-4-hydroxyphenyl)butan, 1,1,4,4-
tetrakis(3-t-butyl-4-hydroxyphenyl)butan ~ hodc 1,1,4,4-tetrakis(3,5-di-t-butyl-4-
hydroxyphenyl)butan va giéng nhu thé. Céac hop chét tetrakis phenol ndy c6 thé duoc
str dung dudi dang don hodc t6 hop ctia hai hogc nhiéu hop chét nay. Theo phwong 4n
cu thé hop chit tetrakis phenol 13 1,1,2,2-tetrakis(4-hydroxyphenyl)etan, 1,1,2,2-

tetrakis(3-metyl-4-hydroxyphenyl)etan, 1,1,2,2-tetrakis(3,5-dimetyl-4-
hydroxyphenyl)etan hodc 1,1,2,2-tetrakis(3-clo-4-hydroxyphenyl)etan.

Tt hon 13, n trong cong thirc (1) 14 0 hodc 1, ddc biét 1a 0.

9,9-Bis(4-hydroxyphenyl)floren bat ky c6 cong thirc (2) ¢6 thé dugc st dung
duéi dang phan ti chinh dé didu ché hop chat clathrat (b), vi du, 9,9-Bis(4-

hydroxyphenyl)floren hodc din xut cia né nhu duge cu thé hoa trong cong thic (2).

DAn xuit ctia imidazol hodc imidazolium cé thé dugc xem xét dudi dang phan tir
chinh dé didu ché hop chét clathrat (b) 13, vi du, imidazol, 1-metylimidazol , 2-
metylimidazol,  2-etylimidazol, 2-isopropylimidazol, = 2-n-propylimidazol,  2-
undecylimidazol, 2-heptadecylimidazol, 1,2-dimetylimidazol, 2-etyl-4-metylimidazol,
2-phenylimidazol, 2-phenyl-4-metylimidazol, 1-benzyl-2-metylimidazol, 1-benzyl-2-
phenylimidazol, 1-isopropyl-2-metylimidazol, 1-xyanoetyl-2-metylimidazol, 1I-
xyanoetyl-2-etyl-4-metylimidazol, 1-xyanoetyl-2-undecylimidazol, 1-xyanoetyl-2-
phenylimidazol, 2-phenyl-4-metyl-5-hydroxymetylimidazol, 2-phenylimidazol, 2-
phenyl-4,5-dihydroxymetylimidazol, 1,2-phenyl-4-metyl-5-hydroxymetylimidazol, I-
dodecyl-2-metylimidazol, 1-xyanoetyl-2-phenyl-4,5-di(2-xyanoetoxy)metylimidazol,
1-butyl-3-metylimidazolium clorua, 1-dodecyl-2-metyl-3-benzylimidazolium clorua,
1,3-dimetylimidazolium clorua, 1-benzyl-2-phenylimidazol hydroclorua va 1-benzyl-

2-phenylimidazolium trimelitat.
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Muébi thich hop cta din xuat imidazol c6 thé dugc xem xét 13, vi du, muoi cia

axit clohydric- , axit sulfonic-, axit cacboxylic-, axit hexafloantimonic.

Theo phuong an nhat dinh cia sang ché, phan tir chinh cta hop chét clathrat (b)
12 din xuét cua imidazol c6 cong thirc:

R §_<R19

NYN\Rm
R ),

trong d6

R 1a hydro, alkyl C;-Cy, benzyl, xyanoetyl, hodc phenyl khong dugc thé hodc
duoc thé bang C;-Csalkyl, C,-C,alkoxy hodc halogen, va

Ry7 1a hydro, alkyl C;-Cy, hodc phenyl khong dugc thé hoic duogc thé béng Ci-
_C4alky1, C;-Cjalkoxy hodc halogen,

Ris va Ry9 doc 14p voi nhau 13 hydro; halogen; phenyl khong duoc thé hodc dugc
thé béng C;-Calkyl, C;-Cjalkoxy hodc halogen; C;-Cjalkyl khong dugc thé hoac duoc
thé béng hydroxy, halogen, C;-C,alkoxy, hodc xyano dugc thé C,-Cjalkoxy.

Phuong an cu thé dugc liét ké & trén dbi v6i Ry, Ry, R, Ry, Rs, R, Ry, Rg, Ry,
Ri1, Riz, Rys, Ryg va Rys cling duge 4p dung dbi véi C;-Cyalkyl, C;-Cjalkoxy hodc
halogen nhu nhém thé tly y ctia Rye, Ry7, Rig va Ry theo nghia phenyl duge thé.

C1-Cypalkyl dugc xem xét dbi véi Ry va Ry, doc 1ap véi nhau 1a, vi dy, metyl,
etyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl, isobutyl, n-pentyl, isopentyl,
neopentyl, n-hexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-
pentadecyl, n-hexadecyl hodc n-heptadecyl.

Cy-Cjalkyl duge xem xét dbi v6i Ryg va Ryg doc 1ap v6i nhau 1a, vi du, metyl,
etyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert-butyl hodc isobutyl, ting gbc c6 thé
khong dugc thé hodc dugc thé b%mg hydroxy, halogen, chéng han nhu brom hodc clo,

hodc C;-C,alkoxy, 1an lugt c6 thé dugc thé béng Xyano.
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Halogen dugc xem xét doi v6i Ryg va Rye doc 1ap v6i nhau 1a, vi du, brom hodc

clo.

Tt hon la, phén tir phu dé diéu ché hop chét clathrat (b) 1a dan xuit ctia
imidazol, vi du, imidazol, 1-metylimidazol , 2-metylimidazol, 2-etylimidazol, 2-
isopropylimidazol, 2-n-propylimidazol, 2-undecylimidazol, 2-heptadecylimidazol, 1,2-
dimetylimidazol, 2-etyl-4-metylimidazol, 2-phenylimidazol, 2-phenyl-4-
metylimidazol, 1-benzyl-2-metylimidazol, 1-benzyl-2-phenylimidazol, 1-isopropyl-2-
metylimidazol, 1-xyanoetyl-2-metylimidazol, 1-xyanoetyl-2-etyl-4-metylimidazol, 1-
xyanoetyl-2-undecylimidazol, 1-xyanoetyl-2-phenylimidazol, 2-phenyl-4-metyl-5-
‘hydroxymetylimidazol, 2-phenylimidazol, 2-phenyl-4,5-dihydroxymetylimidazol, 1,2-
phenyl-4-metyl-5-hydroxymetylimidazol,  1-dodecyl-2-metylimidazol =~ hodc  1-
xyanoetyl-2-phenyl-4,5-di(2-xyanoetoxy)metylimidazol, dic biét 1a, 2-metylimidazol,
2-etylimidazol,  2-isopropylimidazol,  2-etyl-4-metylimidazol, 1-isopropyl-2-
metylimidazol, 2-phenylimidazol, hodc 1-benzyl-2-metylimidazol, hodc hdn hop cta
ching. Theo phuong 4n cu thé cta sang ché 2-etyl-4-metylimidazol, 2-phenyl-4-
metyl-5-hydroxymetylimidazol hodc 2-metylimidazol, déc biét 2-etyl-4-metylimidazol

duogc st dung.

Theo phuong &n dugc uu tién, it nhét mot hop chét clathrat (b) thu duoc bé‘mg
cach cho tetrakisphenol c6 cong thirc (1) duéi dang phan t chinh phan ¢ng v6i dan
xuét ctia imidazol hodc imidazolium duéi dang phan tit phu, trong d6 4p dung cac dinh

nghia va sy uu tién da cho ¢ trén.

Chat déng rén theo sang ché c6 thé thuan tién dugc st dung dé déng ran nhua
epoxy, vi du, trong cidc Ung dung gin két hodc dong goi dé san xudt hé théng cach

dién.

Theo d6, sang ché ciing d& cap dén ché phim nhya epoxy nhiét ran da thanh phan
chtra
(A) it nhat mot epoxy, va

(B) it nhat mot chit dong rén, chia
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(a) it nhat mot amin thom chira it nhét hai nhém amino, va
(b) it nhit mét hop chét clathrat dugc thu bang céch cho tetrakisphenol c6
cong thirc
R, Ry

HO ! ! OH

R; R,

(CH,),

O CL

HO OH
R
Re 8 (1), hozc

9,9-Bis(4-hydroxyphenyl)floren c6 cong thirc

),

dudi dang phén t chinh phan tng véi dan xudt ctia imidazol hoic
imidazolium dudi dang phén t& phy, trong do,

Ry, Ry, Rs, Ry, Rs, Rg, Ry, Rg, Ryp, va Ryp doc 1dp v6i nhau 1a hydro, halogen,
C;-Cyalkyl, C;-Cjalkoxy, hodc phenyl ma khong dugc thé hodc dugc thé bé“mg
C;-Cjalkyl, C-Cyalkoxy hodc halogen,

Rys, Ris, Rys va Rys d6c 1ap véi nhau 1a hydro, halogen,
C;-Cyalkyl hodc C;-Cyalkoxy, va

n1a 0, 1, 2 hodc 3, trong d6 4p dung cac dinh nghia va su uu tién di cho & trén.

ft nhat mét nhua epoxy (A) 1a hop chét chira it nhat mot nhém glyxidyl ete, tbt
hon 13 nhiéu hon mdt nhom glyxidyl ete, vi dy, hai hodc ba nhom glyxidyl ete. Nhua
epoxy c6 thé 1a béo no hogc khong no, vong béo no hodc khdng no, thom hogc di vong

va ¢6 thé duge thé. Nhua epoxy ciing c6 thé 1a hop chit monome hoic polyme. Khéo
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sat v& nhya epoxy hitu ich dé str dung theo sang ché c6 thé dugc tim thiy vi dy, trong
Lee, H. va Neville, Handbook of epoxy resin, McGraw-Hill Book Company, New
York (1982).

Nhua epoxy (A) c6 thé bién dbi va bao gdm nhua epoxy thong thudng va nhua
c6 ban trén thi trudng, co thé dugc st dung don 1é hodc tb hop ctia hai hodc nhiéu hon.
Trong viéc chon nhua epoxy cho ché phim theo séng ché, khong nén chi xem xét dén
dac tinh cta san phém cudi cing, ma con xem Xx¢€t dén d6 nhat va cac dic tinh khac ma

anh huong dén quy trinh ché tao ché phim nhua.

Nhua epoxy (A) ¢6 thé co khéi lugng dwong lugng cla epoxy khoang 160 dén
khoang 400, tét hon 1a tir khoang 170 dén khoang 250. Néu nhya epoxy dugc halogen

hoa, khéi luong duong luong c6 thé cao hon.

Néu duge yéu cau, nhua epoxy (A) con chia chét pha lodng epoxy. Thanh phan
chit pha lodng epoxy 13, vi du, hop chét két thic 1a gde glyxidyl. Pugc wu tién dic biét
1a hop chét chira nhom glyxidyl hodc B-metylglyxidyl gin truc tiép vé6i oxy, nito, hodc
sulfua. Céc nhua nay bao gdm polyglyxidyl va poly(B-metylglyxidyl) este c6 thé thu
dugc bing cach cho co chit bao gdm hai hodc nhiéu nhém axit cacboxylic/mdi phan ti
phan tng v6i epiclohydrin, glyxerol diclohydrin, hodc f-metylepiclohydrin khi ¢6 mat
‘chét kiém. Este polyglyxidyl c6 thé duge bt ngudn tir axit cacboxylic béo, vi du axit
oxalic, axit suxinic, axit adipic, axit sebacic, hodc axit dime hodc trime linoleic, tir axit
cacboxylic vong béo ching han nhu axit hexahydrophtalic, axit 4-
metylhexahydrophtalic, axit tetrahydrophtalic, va axit 4-metyltetrahydrophtalic, hodc

tir axit cacboxylic thom, ching han nhu axit phtalic, axit isophtalic, va axit terephtalic.
Nhua epoxy dic biét thich hop (A) dugc biét voi ngudi lao dong c6 hiéu biét
trung binh trong linh vuc nay dua trén san pham phén tng ciia rugu da chirc, phenol,

axit cacboxylic vong béo, amin thom, hodc aminophenol véi epiclohydrin.

Céc ruou béo duge xem xét cho phan tmg véi epiclorhydrin dé tao polyglyxidyl

ete thich hop 13, vi du, etylen glycol va poly(oxyetylen)glycol chéng han nhu dietylen
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glycol va trietylen glycol, propylen glycol va poly(oxypropylen)-glycol, propan-1,3-
diol, butan-1,4-diol, pentan-1,5-diol, hexan-1,6-diol, hexan-2,4,6-triol, glyxerol, 1,1,1-

trimetylolpropan, va pentaerythritol.

‘Céc ruou vong béo dugc xem xét cho phan ung véi epiclorhydrin dé tao
polyglyxidyl ete thich hop 13, vi duy, 1,4-xyclohexandiol (quinitol), 1,1-
‘bis(hydroxymetyl)xyclohex-3-ene, bis(4-hydroxyxyclohexyl)metan, va 2,2-bis(4-
hydroxyxyclohexyl)-propan.

Ruou bao gdm nhan thom duogc xem xét d6i v6i phan ting véi epiclorhydrin dé
tao polyglyxidyl ete thich hgp 1a, vi du, N,N-bis-(2-hydroxyetyl)anilin va 4,4'-bis(2-
hydroxyetylamin)diphenylmetan.

Tét hon 14 polyglyxidyl ete dwoc bt ngudn tir chit bao gdbm hai hodc nhiéu
nhém phenolic hydroxy/ phan ti, vi dy, resorcinol, catechol, hydroquinon, bis(4-
hydroxyphenyl)metan (bisphenol F), 1,1,2,2-tetrakis(4-hydroxyphenyl)etan, 4,4'-
‘dihydroxydiphenyl,  bis(4-hydroxyphenyl)sulphon  (bisphenol S),  1,1-bis(4-
hydroxylphenyl)-1-phenyl etan (bisphenol AP), 1,1-bis(4-hydroxylphenyl)etylen
(bisphenol AD), nhya phenol-fomaldehyt hodc cresol-fomaldehyt novolac, 2,2-bis(4-
hydroxyphenyl)propan (bisphenol A), va 2,2-bis(3,5-dibrom-4-hydroxyphenyl)propan,
dac biét 2,2-bis(4-hydroxyphenyl)propan (bisphenol A).

Theo phuong an cu thé, it nhit mot nhua epoxy (A) la diglyxidylete cta
bisphenol A c6 khéi lwong duong lugng epoxy khoang 180 dén khoang 190.

Mot vai phuong an khong giéi han bao gbm, vi du, triglyxidyl ete clia para-

aminophenol. Ciing c6 thé str dung hdn hop clia hai hodc nhiéu nhya epoxy.
ft nhit mot ché pham nhua epoxy (A) c6 ban trén thi truong hodc c6 thé dugc

diéu ché theo quy trinh nhu da biét. San phém ¢6 ban trén thi truong 1a, vi dy, D.E.R.
330, D.E.R. 331, D.E.R.332, D.E.R. 334, D.E.R. 354, D.E.R. 580, D.E.N. 431, D.E.N.
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438, D.E.R. 736, hoac D.E.R. 732 co sdn tr The Dow Chemical Company, hodc
ARALDITE® MY 740 hoic ARALDITE® CY 228 tir Huntsman Corporation.

Luong nhya epoxy (A) trong ché phdm cudi cing c6 thé thay dbi trong khoing
rong va phu thudc vao viéc stt dung ché phém. Trong trudng hop ché phém dugc st
dung dé ché tao hé théng cach dién cho k¥ thuét dién, lvgng nhya epoxy (A) la, vi du,
tir 40% khéi lugng dén 98% (% theo khéi lugng), dua trén tong khéi luong ctia thanh
phan (A) va (B) trong ché phim. Theo mot phuong an khac, lugng nhya epoxy (A) la,
vi du, tir 50% theo khéi lugng dén 90% theo khdi lwong, dua trén tong khdi lugng cia
thanh phan (A) va (B).

Theo phuong an nhét dinh duong lugng 0,5 dén 1,2 cua it nhit mot amin thom
chira it nhét hai nhém amino (a) ciia chit déng ran (B) duoc st dung/ duong luong cla
nhua epoxy (A). Theo phuong 4n nhit dinh 0,1 dén 10 phan theo khéi luong, t6t hon
1a 1 dén 5 phén theo khéi lugng, cua it nhit mot hop chét clathrat (b) ctia chit dong rén

(B) duoc sir dung/ 100 phan theo khéi lwong ctia nhua epoxy (A).

Chét dong ran (B) c6 thé duoc 4p dung don 1€, hodc cach khéc 13, két hop véi
mot hodc nhiéu chét doéng ran khac d3 biét trong linh vuc dbi voi nhua epoxy dong rén,
vi dy, amin bac mot hoidc bac hai, polyeteamin, axit, axit Lewis, bazo Lewis va phenol.
Tinh ddng nhét ctia nhiéu trong s& céc chét dong ran nay va co ché déng rin cta ching
‘dugc thao luan trong in Lee and Neville, Handbook of epoxy resin, McGraw-Hill

(1982). Tét hon 13, chét dong rin (B) dugc st dung don 1€.

Téng lugng chét dong ran (B) trong ché phdm cubi cung c6 thé thay ddi trong
khoang rong va phu thudc vao viéc st dung ché phdm. Trong trudng hop ché phdm
duoc st dung dé ché tao hé théng cach dién cho k¥ thuat dién, téng lugng chét doéng
rén (B) trong ché pham cubi cing 13, vi du, tr 2% theo khdi lugng (wt%) dén 60%
theo khéi lwong, dua trén téng khéi lugng cta (A) va (B) trong ché pham. Theo mot
phuong 4n khac, tong lugng chét dong ran (B) 13, vi du, tir 10% dén 50% (theo khdi
luong), dua trén tdng khéi lugng ciia thanh phan (A) va (B).
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Theo mot phuong an, sang ché dé cap dén ché phdm nhwa epoxy nhiét ran da
thanh phan chtra

(A) 90 dén 110 phin theo khéi lugng, tt hon 1a 100 phan theo khéi luong,
diglyxidylete cta bisphenol A ¢6 khéi luong duong lugng epoxy khoang 180 dén
khoang 190, va

(B) chét déng rén, bao gdm

(a) 18 dén 26 phan theo khdi lugng, tdt hon 1a 20 dén 24 phin theo khéi

luong, cua dietyltoluen diamin, va

(b) 1 dén 5 phéan theo khdi lugng, t6t hon 1a 2 dén 4 phan theo khdi lugng, cua
hop chét clathrat duoc  thu béng cach  phan ung  1,1,2,2-tetrakis(4
hydroxyphenyl)etan nhu phén tit chinh va 2-etyl-4-metylimidazol dudi dang phan
t phu.

Ché pham nhua epoxy nhiét rén da thanh phdn theo sang ché c6 thé chura it nhat
mot chat don (C) thudng duge st dung trong hé théng cach dién, dugc chon tr nhom
chira bot kim loai, bt gd, bot thiy tinh, hat thuy tinh, oxit 4 kim, oxit kim loai,
‘hydroxit ctia kim loai, 4 kim va nitrit kim loai, 4 kim va cacbua kim loai, mubi

cacbonat ctia kim loai, mudi sulfat ctia kim loai, va khoang vat tu nhién hodc nhén tao.

Chét don (C) dugc uu tién chon tir nhém bao gf‘)m cat thach anh, bt thach anh,
cat silic, oxit nhom, oxit titan, oxit ziriconi, Mg(OH),, AI(OH);, dolomit [CaMg
(CO4),], AI(OH)3, AIO(OH), silic nitrit, bo nitrit, nhdm nitrit, silic cacbua, bo cacbua,
dolomit, da phén, canxi cacbonat, barit, thach cao, hydromagnesit, zeolit, talc, mica,
kaolin va volastonit. Pic biét wu tién la thach anh, cét silic, volastonit hodc canxi

cacbonat.

Vit liéu don c6 thé tuy y dugce bao, vi dy, vai silane hodc siloxan da duogc bi€t
trong linh vuc dé bao vat liéu don, trude khi chat don dugc thém vao cheé pham nhya
epoxy, hodc c4ch khac 13, bang cach thém chat don va vt liéu bao vao ché phdm nhya

epoxy, khi d6 chat don dugc bao dugc tao trong ché phim.
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Luong chét don (C) trong ché phim cudi cing c6 thé thay doi trong khoang rong
va phu thudc viéc st dung ché phim. Trong truong hop ché phdm dugc st dung dé
ché tao hé théng cach dién cho k¥ thudt dién, luong chét don (C) 13, vi dy, tir 30 phéan
trdm dén 75% (theo khdi lugng), dwa trén téng khdi lwong ché pham nhua epoxy nhiét
ran. Theo mot phuong an, luong chit don (O) 1a, vi dy, tir 40% dén 75% (theo khdi
lwong), dua trén tong khéi lugng ché phdm nhua epoxy nhiét ran. Theo mdt phuong 4n
khéc, lvong chét don (C) 13, vi du, tir 50% dén 70% (theo khéi luong), dva trén tong

khdi lwong ché phim nhuya epoxy nhiét ran.

Chét phu gia khéc c6 thé duoc chon tir chét hd trg gia cong dé cai thién dic tinh
luu bién cua hdn hop nhua 16ng, hop chat ky nuéc bao gbm silic, chat 1am w6t/phan
tan, chat lam déo, chat pha lodng phan mg hoic khdng phéan tng, chét 1am linh hoat,
‘chét tang tbc, chit chdng oxy hoéa, chat hip thu anh sang, chit nhudém mau, chét chéng
chdy, soi va chit phu gia khac thuong duge st dung trong ung dung dién. Cac chat

phu gia duge biét ddi v&i ngudi c6 hiéu biét trung binh trong linh vuec.

Trong trudng hop ché phim dugc sir dung d8 ché tao san phdm dong rén khac
hon hé théng cach dién cho k¥ thuat dién, vi du, ché tao san phém compozit hodc 16p

bao cho 10 phan Gng 161 khong khi, chat don (C) c6 thé dugc bo qua.

Ché phim nhuya epoxy theo sang ché khong c6 R42 va khong ¢6 SVHC, va dugc

phan biét boi thoi gian gia cong dai va dd phan g cao & nhiét do xur Iy cao.

Ché phidm nhua epoxy theo sang ché c6 thé thuan tién dugc sir dung dé ché tao
hé théng cach dién cho k¥ thuat dién, vi du, san phém ¢ vo thu dugc tir quy trinh duc,
gén két, dong géi, va ngdm tAm, Chéng han nhu duc trong lyc, dic chan khong, gel hoa
ap luc tuw dong (automatic pressure gelation APG), dong tu dp luc chan khong (vacuum
pressure gelation -VPG), cudn day soi dbt, sy dun can va chét pha thém, biéu 16 cac
dc tinh co hoc, dién va dién moi tét, vi du, vét cach dién, 6ng cach dién, thiét bi phan
phdi va may bién 4p, hoic miy bién 4p phan phdi kiéu kho, vat cach dién 16i rong,

hodc véat cach dién compozit.
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Ché pham ctia séng ché ciing c6 thé dugc sir dung nhu chat dinh keét, hodc dé ché
tao san pham dong ran, vi dy, sén phdm compozit, chang han nhu 6ng nudce va dung cu
chtra nuéde, hodc 16p bao cua 10 phan tng 161 khong khi qua tam tham nhé giot hodc

tAm thim 4p luc chan khong (VPI).

Theo d6, sang ché con @& cap dén quy trinh ché tao san phdm déng ran, trong d6
ché phdm nhua epoxy nhiét ran da thanh phin dugc st dung, ché phim nhwa epoxy
néu trén chtra

(A) it nhat mdt nhua epoxy, va

(B) it nh4t mot chit déng rén, chira

(a) it nhat mot amin thom chira it nhét hai nhém amino, va

(b) it nh4t mot hop chat clathrat duge thu bang céch cho tetrakisphenol c6
cong thirc (1) duoc d& cap & trén, hodc 9,9-Bis(4-hydroxyphenyl)floren c¢6 cong
thire (2) dugce dé cip & trén dudi dang phan t& chinh phan tmg véi dan xuét cla
imidazol hodc imidazolium duéi dang phan tir phy, trong d6 4p dung céc dinh

nghia va cac uvu tién da néu trén.

Theo mdt phuong 4n san phim déng ran 13, vi du, hé théng cach dién cho k¥
thuat dién ma duge didu ché bang quy trinh dtc, gan két, dong g6i va ngam tdm, ching
han nhu duc trong luc, duc chan khong, gel hoa ép luc tu dong (APG), dong tu ap luc
chan khong (VPG), chit pha thém, va giéng né.

Theo d6, sang ché ciing d& cap dén quy trinh ché tao hé théng cach dién cho k¥
thuét dién bing quy trinh duc, gin két, dong géi, hodic ngdm tAm, trong d6 ché pham
nhua epoxy nhiét rin da thanh phan dugc st dung, ché phdm nhua epoxy néu trén
chtra

(A) it nhit mot nhua epoxy, va

(B) it nh4t mot chit dong rén, chia

(a) it nhat mot amin thom chira it nhét hai nhém amino, va
(b) it nh4t mot hop chat clathrat duge thu bang céch cho tetrakisphenol c6

cong thuce
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hodc

(CH,

n
O CL
HO OH
R
s ; ().
9,9-Bis(4-hydroxyphenyl)floren cé cong thirc

2,

axit isophtalic c6 cong thuc
COOH

R COOH

9

3,

dudi dang phan tir chinh phan tng véi dan xuat cia imidazol hodc

imidazolium duéi dang phén t phuy, trong do,

Ry, Ry, R, Ry, Rs, R, Ry, Rg, Ryg, va Ry dOc 18p v6i nhau la hydro,

halogen, C;-Cyalkyl, C,-Cqalkoxy, hodc phenyl ma khong dugc thé hoic  duogc thé

béng C;-Cqalkyl, C;-Cjalkoxy hodc halogen,

trén.

Rg 1a C;-Cg alkyl, C;-Cg alkoxy, nitro hodc hydroxyl,
Ris, Ry, Rys va Rys ddc 1ap v6i nhau 1a hydro, halogen,
C;-Cyalkyl hoac Cy-Cyalkoxy, va

nl1a 0, 1, 2 hodc 3, trong d6 ap dung cac dinh nghia va sy uvu tién da cho &
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C,-Cgalkyl dugc xem xét ddi véi R, vi dy, metyl, etyl, n-propyl, isopropyl, n-
butyl, sec-butyl, tert-butyl, isobutyl, n-pentyl, iso-pentyl hodc n-hexyl.

C;-Cgalkoxy dugc xem xét d6i voi R, vi du, metoxy, etoxy, n-propoxy,

isopropoxy, n-butoxy, isobutoxy, n-pentyloxy, iso-pentyloxy hodc n-hexyloxy.

Axit isophtalic bt ky c6 cong thirc (3) ¢6 thé duoc st dung dudi dang phan tir
chinh dé ché tao hop chit clathrat (b), vi du, axit 5-tert-butylisophtalic, axit 5-
‘hydroxyisophtalic, axit 5-metoxyisophtalic hodc 5-nitroisophtalic, tdt hon 13 axit 5-
tert-butylisophtalic, axit 5-hydroxyisophtalic hodc axit 5-nitroisophtalic, va dédc bi€t la
axit 5-hydroxyisophtalic.

ft nhat mot hop chét clathrat (b) c6 ban trén thi trudng va/hodc co thé dugc diéu
ché theo quy trinh dd biét nhu trén. Quy trinh ndy dwoc md ta, vi du, trong US-A-
5364977, US-A-6727325, JP-A-2012232994, JP-A-2007039449 va CN-A-102875470.
Cac san phém ¢6 ban trén thi truong, vi dy, TEP-2E4MHZ cua Nippon Soda, hop chét
clathrat dugc diéu ché tur 1,1,2,2-tetrakis(4-hydroxyphenyl)etan va 2-etyl-4-
‘metylimidazol; HIPA-2PAMHZ cua Nippon Soda, hop chit clathrat dugc diéu ché tir
axit 5-hydroxyisophtalic va 2-phenyl-4-metyl-5-hydroxymetylimidazol, HIPA-
2E4MHZ ctia Nippon Soda, hop chit clathrat duoc didu ché tr axit 5-
hydroxyisophtalic va 2-etyl-4-metylimidazol; va AN-110 ctia Nippon Soda, hop chat
clathrat dugc diéu ché tir 9,9-Bis(4-hydroxyphenyl)floren va 2-etyl-4-metylimidazol.

APG cho phép ché tao san phim dac dugce 1am bing nhua epoxy trong khoang
thoi gian ngén bang cach 1am cling va tao thanh nhua epoxy. Nhin chung, thiét bi APG
dé thuc hién mot cip khuon (sau day goi 1 khudn), bé tron nhwa va bé khit khi duge

két ndi v6i khuodn thong qua 6ng, va hé thong mé va déng dé md va dong khudn.

Theo quy trinh APG dién hinh, day dan dién kim loai hodc tdm chén, dugc lam
nong va lam khé trude, duge dit vao khudn ndm trong budng chan khong. Sau khi
dong khudn bang hé théng mo va déng, ché phim nhwa epoxy dugc bom vao khudn tir

du vao ¢ day khudn bang cach ap dung ap lyc vao thung tron nhya. Trude khi bom,
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ché pham nhya thudng duge gift & nhiét do vira phai tir 40 dén 60°C dé dam bao thoi
gian gia cong thich hop (thoi gian st dung cia nhwa epoxy), trong khi nhiét d6 cua
khudn dugc gitt khoang 120°C hodc hon dé thu san phim dtc trong mot thoi gian
_ngén hop ly. Sau khi bom ché phadm nhua epoxy vao khudn néng, ché phdm nhua
duoc xtt 1y trong ap sudt dugc st dung cho nhwa epoxy trong thiing tron nhya duoc gitt

& khoang 0,1 dén 0,5 MPa.

San phém duc 16n dugc lam tir hon 10kg nhyua c6 thé dugc san xuét tién loi bé“mg
quy trinh APG trong thoi gian ngan, vi dy, tir 20 dén 60 phit. Thong thuong, san phim
dtc duoc tach ra tir khudn duge xir ly trong 10 sdy riéng biét dé hoan thanh phan tGng

ctia nhyua epoxy.

Theo mdt phwong 4n theo quy trinh séng tao, san phim déng rén 13 hé théng cach
dién cho k¥ thuat dién, dugc diéu ché bang quy trinh dic, gin két, dong goi va ngdm
tdm, vi du, duc trong luc, dac chan khong, gel hoa ap luc tu dong (APG), dong tu ap

luc chan khong (VPG), cudn dy soi dbt, su dun can va chét pha thém.

Theo mdt phuong an khéac theo quy trinh sang ché, san phdm déng rin 13 san
phém ché phém, chéng han nhu 6ng nuéce va dung cu chira nudce, hodc 16p bao cuia 16

phan tng 161 khong khi.

Theo phuong an wu tién, hé théng cach dién cho k¥ thuédt dién duogc ché tao béng
‘gel hoa ap lyc tu dong (APG), hodc duc chan khong, dic bi€t bang gel héa 4p luc tu
dong (APG).

Ché phém nhya epoxy theo sang ché 13, dic biét, dugc phén biét boi thoi gian gia
cong dai va tinh phan Gmg cao ¢ nhiét d6 quy trinh duoc ning cao. Céc ddc tinh twong
tu v6i cac dac tinh ctia ché phim epoxy da biét dua trén viée xir Iy v& man cam ho hép
vGi anhydrit, dugc st dung chu yéu dé ché tao hé théng cach dién cho k¥ thuét dién.
Do d6, ché phdm sang ché thich hop dé thay thé ché pham trong linh vuc k¥ thuét cta

cac tmg dung nay. Hon nita, trong Gmg dung dic, nhiét do dinh téa nhiét thip hon cho

-20-



33670

phép kiém soat dic tinh xir 1y, nghia 12 gel hoa mat trude trong khudn, nhw dugce biét

d6i v6i ché pham epoxy dua trén xt 1y anhydrit.

Sang ché cubi cing d& cap dén san phim déng ran duge thu bang quy trinh theo
sang ché. Nhiét do chuyén hoéa thity tinh cla san phim déng rin ndm trong khoang
gibng nhu dbi véi nhiét do cao xir Iy anhydrit dwa trén ché pham nhua epoxy nhiét ran,
vi du, trong khoang tir 70°C dén 150°C. Stc cing cua sén phim dong rin 1a 70MPa

hodc cao hon.

Dic biét san phdm dugc didu ché theo quy trinh séng ché dugc st dung trong
tng dung thiét bi chuyén mach dién 4p trung binh va cao, nhu may bién 4p dién 4p

trung binh va cao, nhu bé cach dién, va nhu ong cach dién va may bién ap.

Vi du thye hién sang ché

Céc vi du sau day dé minh hoa sang ché. Trir khi c6 chi dan khac, nhiét d6 duoc
cho bang d6 C, phan 14 phan theo khdi lwong va ty 1& phan tram dé cap dén 1a% theo
khdi luong. Phan theo khdi lwong @& cap dén phan theo thé tich trong ty s6 kilogam

trén lit.

Mb ta thanh phan:
ARALDITE® MY 740: nhua epoxy bisphenol-A diglyxidylete véi epoxy co
duong Iuong 1a 180-190g/eq. Nha cung cAp: Huntsman.

DETDA: dietyltoluen diamin. Nha cung cap: Lonza.

Chét tang téc DY 9577: phirc hop bo triclorua octyldimetylamin. Nha cung cap:

Huntsman.

ARADUR® HZ 5933: dung dich phtc hgp bo triflorit isophorondiamin trong
methanol. Nha cung cdp: Huntsman. Truéc khi st dung, phirc hop tinh thé kho bo
triflorua isophorondiamin dugc tach ra tir dung dich cta né bang cach lam bay hoi

methanol & 50°C trong chén khong.
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2,4-EMI: 2-etyl-4-metylimidazol. Nha cung cAp: BASF.

ARALDITE® CY 228: nhua epoxy bisphenol A diglyxidylete bién tinh véi
epoxy c6 duong luong 1a 188-200g/eq. Nha cung cép: Huntsman.

ARADUR® HY 918-1: chit 1am cting Anhydrit bao gdm céc dong phan khac
cta metyltetrahydrophtalic anhydrit. Nha cung cép: Huntsman.

Chét ting tdc DY 062: amin bic ba, chit xtc tac. Nha cung cap: Huntsman.

W12 (chét don): bdt silic véi kich thude trung binh 1 16 micromet. Nha cung

cap: Quarzwerke.

TEP-2E4MHZ: clathrat dugc didu ché tir 1,1,2,2-tetrakis (4-hydroxyphenyl) etan
duéi dang phén tir chinh va 2-etyl-4-metylimidazol duéi dang phéan tir phu. Nha cung
cap: Nippon Soda Japan.

Vidu la:

3,0g TEP-2E4MHZ dugc phan tan trong 100,0g ARALDITE® MY 740 & nhiét
d6 phong trong 5 phit bang mdy khudy phan tan. 23,8g DETDA dugc thém vao &
nhiét d6 phong dé thu dugc su phan tén trong 2phut khi khudy véi may khudy canh.

Vidu 1b:

3,0g TEP-2E4MHZ dugc phan tan trong 100,0g ARALDITE® MY 740 & nhiét
d6 phong trong 5 phut bing may khudy phan tan. 23,8g DETDA dugc thém vao &
nhiét do phong dé thu duoc su phan tan trong 2 phut khi khudy v6i may khudy canh.
Sau khi thém 190,2g W12 vao ché phm, tiép tuc tron trong Sphut. Hon hop duge dun

néng nhe dén 60°C @8 tao thuan loi cho viéc db vao 6ng dinh muc gel.

Vi du 2b:

-2



33670

3,0g TEP-2E4MHZ dugc phan tan trong 100,0g ARALDITE® MY 740 & nhiét
d6 phong trong 5phit bang may khudy phan tan. 20g DETDA dugc thém & nhiét do
phong dé thu dugc su phéan tan trong 2 phut khi khudy v6i méay khudy canh. Sau khi
thém 184,5g W12 vao ché pham, tiép tuc tron trong 5 phut. Hon hop duge dun néng

nhe dén 60°C dé tao thuan loi cho viéc db vao dng dinh muc gel.

Vi du dbi ching 1a:
100,0g ARALDITE® MY 740 va 23,8g DETDA dugc trdn & nhiét do phong
trong 5phut khi khudy véi may khudy céanh.

Vi du ddi ching 2a:
100,0g ARALDITE® MY 740, 23,8g DETDA va 1,0g 2,4-EMI duoc tron &
nhiét do phong trong 5phut khi khudy v6i may khudy canh.

Vi dy dbi ching 3a:

1,0g phtrc hop bo triflorit isophorondiamin tach duoc, dugce tich tr ARADUR®
HZ 5933, dugc phén tan trong 100,0g ARALDITE® MY 740 & nhiét d phong trong
Sphut bing may khudy phan tan. 23,8g DETDA dugc thém & nhiét d6 phong dé thu
dugc su phén tan trong 2phut khi khudy v6i méay khudy canh.

Vi du dbi chiing 4a:

Chét tang tbc DY 9577 duge dun néng trong 16 & 40°C trong 30phut. Sau do,
100,0g ARALDITE® MY 740, 23,8¢ DETDA va 1,0g chét ting toc dd dun néng DY
9577 dugc trén & nhiét do phong trong Sphut khi khudy v6i may khudy canh.

Vi dy dbi ching 1b:

100,0g ARALDITE® MY 740 va 23,8g DETDA dugc trén & nhiét ¢ phong
trong 2phut khi khudy véi mdy khudy canh. 186,0g W12 dugc thém vao hdn hgp thu
duoc va tiép tuc trén trong Sphut. Hon hop phan tmg dugc dun néng nhe dén 60°C dé

tao thun lgi cho viéc db vao dng dinh muec gel.
Vi du dbi ching 2b:
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100,0g ARALDITE® MY 740, 23,8g DETDA va 1,0g 2,4-EMI dugc tron ¢
nhiét dd phong trong 2phut khi khudy v6i may khudy canh. 187,2 g W12 dugc thém

vao hdn hop thu dugce va tiép tuc trén trong 5 pht.

Vidu d6i chimg 3b:

1,0g phtrc hop bo triflorua isophorondiamin tach duoc, dugc tach tr ARADUR®
HZ 5933, duoc phan tan trong 100,02 ARALDITE® MY 740 & nhiét d§ phong trong 5
phut bing may khudy phan tan. 23,8g DETDA dugc thém & nhiét do phong thu dugce
su phén tan trong 2 phut khi khudy v6i may khudy cénh. Sau khi thém 187,2g W12
vao ché phém, tiép tuc trdn trong 5 phut. Hon hop duge dun néng nhe dén 60°C dé tao

thuén loi cho viéc d6 vao ong dinh muc gel.

Vi dy dbi chimg 4b:

Chét tang téc DY 9577 duge dun néng trong 10 & 40°C trong 30 phut. Sau do,
100,0g ARALDITE® MY 740, 23,8g DETDA va 1,0g chét tang tbc DY 9577 dugc
dun néng dugc tron & nhiét dd phong trong 5 phut khi khudy v6i may khudy cénh. Sau
khi tron 187,2 ¢ W12 vao ché phim, tiép tuc tron trong 5 phut. Hén hop phan tng

dugc dun néng nhe dén 60°C dé tao thuan loi cho viéc db vao 6ng dinh muc gel.

Vi du dbi chtng 5b:

100,0g ARALDITE® CY 228, 85,02 ARADUR® HY 918-1va 0,8 g chat ting
tbc DY 062 duoc tron & nhiét do phong trong 5 phut khi khudy véi may khudy cénh.
279,0g W12 duge thém vao hdn hop thu dugce va tiép tuc tron trong 5 phiit.

Hon hop phan tng duge dun néng nhe dén 60°C dé tao thuén loi cho viéc d6 vao

6ng dinh muc gel.
Thoi gian gel cia hdn hop phéan tng thu dugce theo vi du va vi du d6i chung &

trén dugc xac dinh véi éng dinh muc gel/ bd dém thoi gian gel & 80°C va 140°C theo

ISO 9396.

-24-



33670

Bang 1: Dit lidu kiém tra clia ché phim chua dugc nap day

Vidu Vi Vidu Vidu Vidu Vidu
du d6i dbi ching | dbi ching | dbi chung | 1a
ching la | 2a 3a 4a
Thoi gian gel & 358 90 84 353 134
80°C" [phut]
Thoi gian gel & 33 10,5 4,1 28,5 6,7
140°CY [phut]
Ea” [kJ/mol] 48,1 43,4 61,0 50,8 60,5

1) ISO 9396; Phuong phap dinh murc gel
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Béang 2: Dir lidu kiém tra clia ché phim duogc nap day

nit mo phong®
[°C]

Vi du Vi Vi Vi Vi Vi Vi Vi
du d6i ching | du ddi chimg | du ddi chiung | du ddichtng | du déi chimg | du1b du 2b
1b 2b 3b 4b 5b
Thoi gian gel & 243 92.5 131 272 120 142 151
80°CY [phut]
Thoi gian gel & 33 112 15 31,3 5 6,7 5,7
140°C" [phit]

"Ea [k/mol] 40,3 42,6 43,8 43,7 64,2 61,7 66,2
Tg? [°C) 107/ 98/1 111/
Stre cang® [MPa] 76 81 79
Do giin nd khi 0,93 1,02 1,1
nghi® [%)]

Kic'? 2,06 2,13
[MPa \/m]
GICJ) [J/mZ] 374 403
CTE?[10/K] 40 39 40
T [°C] khi giam 370 375
5% khbi lugng®
er 6 25°C 39 43 42
bién tro theo dai” CTI CTI
>600-<lmm | >600-<Imm
Nhigt do 4 -10

1) ISO 9396; Phuong phép dinh murc gel
2) Nhi¢t do chuyén héa thuy tinh; IE 1006; Phan tich nhiét lugng quét vi sai trén

Mettler SC 822¢ (khoang: 20 dén 250°C & 10°C/phit)
3) ISO 527

4) Nang lugng dut gdy; khdo nghiém xo#n ddi (Phuong phap khao nghiém doc

quyén cia Huntsman)

5) Hé sb gian nd nhiét; ISO 11359-2
6) TGA; Nhiét d6 ma khéi lugng giam dén 5%; nhiét d6 tang dT/dt =20 K/min

7) Chi s6 theo d&i so sénh; IEC 60112
8) Nhiét do nat md phong dugc md ta trong cdt 9 va 10 ctia US-A-6638567, va

duogc tinh theo cdng thirc

RI=-498.08 ¢ Z 0,18480890 e 0,194114601 ° (A-18) -0,391334273 oT -0,158387791 + 224’25

trong do

RI nghia la nhiét 40 nit mo6 phéng & °C

Z nghia 1a d6 gian dai 6%
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G nghia 1a Gy¢ & J/m?%;
A nghia la CTE & 10K

Tnghiala Tg & °C

9) Ea = (In((Thoi gian gel & 80°C)/phat)-In((Thoi gian gel &
140°C)/phut))/(1/(80°C+273°C),K/°C-
1/(140°C+273°C)*K/°C)*8,31J/(mol*K)/1000J/k]J

10) Ché d6 I x4c dinh nhan t6 cudng do gy ap luc; kiém tra xo#n d6i (Phuong
phap khao nghiém doc quyén Huntsman)

11) IEC 60250

Nhu dugce trinh bay & bang 1, ché phém cé tinh sang tao theo vi du la biéu 16
thoi gian gia cong tot, nhur ¢6 thé thdy tir thoi gian gel & 80°C, va tinh phan tmg cao,
nhu ¢ thé thay tir thoi gian gel & 140°C, trong khi, tinh phan Gng va thoi gian gia

cdng cta ché phdm theo vi du dbi chimg twong ing la va 2a, 1a khong du.

Ché phim theo vi du dbi chimg 3a theo US-A-4775736 biéu 1§ tinh phan tng
cao, nhung thoi gian gia cong khong du, nhu co thé thiy tir thoi gian gel & twong tng
140°C va 80°C. Ché phidm theo vi du déi chiing 4a khong dép Gmg céc yéu cdu vé tinh

phan tng va thoi gian gia cong.

Nhu duge trinh bay & bang 2, ddi véi ché phdm chira chit don, ché phim sing
ché theo Vi du 1b bidu 16 thoi gian gia cong t6t, nhu co thé thay tir thoi gian gel &
80°C, va tinh phan tmg cao, nhu ¢6 thé thiy tir thoi gian gel & 140°C, trong khi tinh
phan Gng va thoi gian gia cong cua ché phdm theo vi du d6i chimg twong tmg 1b va
2b, 1a khong du.

Ché phém don theo vi du dbi ching 3b theo US-A-4775736 biéu 1§ tinh phan
g thip, trong khi thoi gian gia cong nam trong khoang c6 thé chip nhan duoc, nhu
c6 thé thy tir thoi gian gel & tuong ing 140°C va 80°C. Ché pham don theo vi du ddi

chimg 4b khong d4p g cac yéu cdu vé tinh phan tng va thoi gian gia cong.
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Ché phim theo vi du ddi chimg 5b mo ta trang thdi clia hé théng linh vuc cho
thdy tinh phén tng cao két hop véi thoi gian gia cong du, nhu co thé thay tir thoi gian
gel 140°C va 80°C. Tuy nhién, ché phim néu trén duya trén chét dong ran anhydrit, ma

ngay nay khong dugc mong mudn.

Ché phim theo vi du 1b va 2b chiing minh ring phuong thirc theo sdng ché véi
sang ché cung cép ché phdm epoxy nhiét ran biéu 1 thoi gian gia cong t6t & 80°C va,
déng thoi tinh phan Gng cao ¢ 140°C, thdm chi ¢6 sy c6 mat cua chit don. Mot diém

thuan loi 13, ché phdm c6 tinh séang tao khong mang nhan R 42 va khong doc.

Ché phdm sang ché theo vi du 1b va 2b bidu 16 mirc do Tg giéng nhau nhu ché
phém theo vi du dbi chiing 5b, va thdm chi céc dic tinh co hoc dugce cai thién mot chut
(strc cang cao hon, d§ gian khi nghi t6t hon, va ning lugng dut gdy cao hon mot chit).
Tém lai, cac dic tinh co hoc dugce cai thién mot chit 1am cai thién déng ké dién tré nit

cua chu ky nhiét 1a -10°C thay vi 4°C nhu dugc chirng minh bang vi du 1b.
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YEU CAU BAO HQ

1. Chat d6ng rén cho nhua epoxy nhiét rén chira:
(a) it nhét mot amin thom chua it nhat hai nhém amino, va
(b) it nhat mot hop chét clathrat thu duge béng cach cho
9,9-bis(4-hydroxyphenyl)floren c6 cong thirc

),
dudi dang phan tr chinh phan tmg véi din xuét ctia imidazol hoic imidazolium dudi
dang phan tir phy, trong 4o,

R1o, R11, Rlz, R13, Ris vaRys d@C lﬁp v4i nhau la hydro.

2. Chét déng ran theo diém 1, trong d6 phéan tt phu cta hop chat clathrat (b)
duogc chon tir nhdm imidazol, 1-metylimidazol , 2-metylimidazol, 2-etylimidazol, 2-
isopropylimidazol, 2-n-propylimidazol, 2-undexylimidazol, 2-heptadexylimidazol,
1,2-dimetylimidazol,  2-etyl-4-metylimidazol, = 2-phenylimidazol, = 2-phenyl-4-
metylimidazol, 1-benzyl-2-metylimidazol, 1-benzyl-2-phenylimidazol, 1-isopropyl-2-
metylimidazol, 1-xyanoetyl-2-metylimidazol, 1-xyanoetyl-2-etyl-4-metylimidazol, 1-
xyanoetyl-2-undexylimidazol, 1-xyanoetyl-2-phenylimidazol, 2-phenyl-4-metyl-5-
hydroxymetylimidazol, 2-phenylimidazol, 2-phenyl-4,5-dihydroxymetylimidazol, 1,2-
phenyl-4-metyl-5-hydroxymetylimidazol, 1-dodexyl-2-metylimidazol, 1-Xyanoetyl-2-
phenyl-4,5-di(2-xyanoetoxy)metylimidazol, va hdn hop cta ching.

3. Chét dong rén theo diém 1, trong d6 phan ti phu ctia hop chit clathrat (b) 14 2-etyl-

4-metylimidazol hodc 2-metylimidazol.

4. Quy trinh ché tao san phdm déng rén, trong d6 ché phidm nhua epoxy nhiét rén da
thanh phén theo diém 1 duoc sir dung.
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5. San pham dé déng ran thu dugc bing quy trinh theo diém 4.

6. Chit déng ran theo diém 1, trong d6 amin vong thom it nhét néu trén 1a 3,5-dietyl-

2,4-diaminotoluen, 3,5-dietyl-2,6-diaminotoluen, hodc hdn hgp ciia chiing.

7. Ché pham nhua epoxy nhiét rin da thanh phan chira:
(A) it nhat mot nhua epoxy, va
(B) it nhit mot chit déng rin, chira:
(a) it nhit mot amin thom chta it nhat hai nhém amino, va
(b) it nhat mot hop chét clathrat thu dugc bang cach cho
9,9-bis(4-hydroxyphenyl)floren c6 cong thirc:

),
dudi dang phén tir chinh phan Gng v&i dan xuat ctia imidazol hodc imidazolium dudi
dang phéan tir phy, trong do,
Rio, Ri1, Riz, Ris, Ris va Rys ddc 1ap véi nhau 13 hydro,
trong d6 hop chét clathrat c6 trong ché phim nhya epoxy nhiét rén véi lugng tir 1 dén

5 phﬁn khéi lugng so vai 100 phan khéi lugng cua it nhat mot nhua expoxy néu trén.

8. Ché phdm nhua epoxy nhiét rén da thanh phan theo diém 7, trong d6 ché phim nay
chua:

(A) nhya epoxy chua diglyxidylete cta bisphenol A ¢6 khdi lugng dwong lugng
epoxy khoang 180 dén khoang 190, va

(B) chit déng ran, bao gém:

(a) 18 dén 26 phan khéi lugng dietyltoluen diamin, va

(b) hop chét clathrat.
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9. Ché phAm nhya epoxy nhiét rin da thanh phan theo diém 7, trong d6 ché phdm nay
con chua:

©O) it nhit mot chit don duge chon tir nhém bao gém cat thach anh, bot thach
anh, oxit silic, oxit nhom, oxit titan, oxit zircon, Mg(OH),, AI(OH)3, dolomit [CaMg
(CO3)2], AI(OH)3, AIO(OH), silic nitrit, bo nitrit, nhdm nitrit, silic carbua, bo carbua,
dolomit, da phén, canxi cacbonat, barit, thach cao, hydromagnesit, zeolit, talc, mica,

kaolin va volastonit, cé thé tuy y dugc bao véi silan hoac siloxan.

10. San phim da déng rin chta san phdm phan Gmg cta ché phim nhya epoxy nhiét

rén da thanh phéan theo diém 7.

11. Quy trinh ché tao hé théng cach dién cho k¥ thuat dién béng quy trinh duc, gén két,
dong g6i, hodc ngdm tAm, trong d6 ché phdm nhua epoxy nhiét rin da thanh phan
duoc sir dung, ché phim nhua epoxy d néu chira:
(A) it nhét mot nhya epoxy, va
(B) it nhat mot chat dong rén, chua:
(a) it nhat mot amin thom chira it nh4t hai nhém amino, va
(b) it nhat mot hop chét clathrat thu duoc bang cach cho
9,9-bis(4-hydroxyphenyl)floren cé cong thirc:

2)
dudi dang phén tir chinh phan tmg véi dan xudt ctia imidazol hodc imidazolium dudi
dang phan tir phuy, trong do,

Rio, Ri1, Ri2, Ri3, R4 va Ris ddc 18p véi nhau 1a hydro.

12. Quy trinh theo didm 11, trong d6 hé thdng cach dién cho k§y thuat dién dugc ché
tao bang gel hoa ap luc tu dong (Automatic Pressure Gelation - APG).
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