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Linh vuc ky thuat dwogc dé cap

Sang ché d cap dén hop chit mercaptoetylglycoluril va tmg dung ciia hop chét
ndy, va cu thé hon, sang ché dé cap dén hop chit glycoluril dwoc phan loai vao hé thiol,
chit luu héa dung cho nhua epoxy chira hop chét niy, ché phdm nhua epoxy chira chit
Iuu héa ding cho nhua epoxy nay, va chit dinh két va chat bit kin chia ché phim nhuya
€poxy nay.

Tinh trang ky thuit ciia sang ché

Hop chét glycoluril 1a hop chit di vong c6 bén nito uré trong cdu trac vong clia
né, va duoc sit dung rong rdi lam nguyén lidu thd trong san xuét cic chit khac nhau va 1
thanh phén ciia cac duoc chit trong céc tmg dung khac nhau, bang cach tan dung kha |
néng phan g cla nito uré.

Vi dy, da biét ring hop chit glycoluril dwoc cho phan umg v6i andehyt nhu
dimetoxyetanal dé tao ra nhwa déo amino va sin phém phéan tmg thu dugc duge sir dung
1am chét tao lién két ngang cho xenluloza (xem tii liéu patent 1).

Cfiing d3 biét ring nhii trong chira copolyme ctia vinyl axetat, etylen va monome
c6 thé tur lién két ngang, va hop chét tetrametylol glycoluril dugc st dung lam chit gén
két cho vai khong dét (xem tai lidu patent 2).

Con biét ring viéc sir dung hop chit néu trén lam chit tao lién két ngang dé cb
dinh hop chit polyhexametylen biguanua, ma 13 chét khang vi sinh vét polyme tan dugc
trong nudc, vao sgi (xem tai liéu patent 3).

Céac hop chit c¢6 nhidu nhém anlyl phan Gng cao trong phan tir, vi du,
trianlylisoxyanurat, dugc ding rong rii 1am chét tao lién két ngang cho nhya tbng hop
hodc cao su tdng hop. Hop chét tetraanlylglycoluril, ma c6 chic ning giéng nhur
trianlylisoxyanurat, ciing d4 duogc biét dén (xem tai liéu patent 4).

Mt khéc, cac hop chit c6 nhidu nhém thiol trong phan tit cling d& dugce biét dén
nhu mot chit luu héa ding cho nhwa epoxy. Vi du, ché pham nhya epoxy chita hop chét

polythiol duoc sir dung 1am chit Iwu hoa va sin phdm phan Umg cta amin voi hop chit
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epoxy lam chit ting tdc lwu hoa duge d& xuit. C6 thé néi ring ché phim nhuya epoxy co
tudi tho 1am viéc lau dai va dugc luu hda nhanh chéng & nhiét d§ tuong déi thép (xem tai
liéu patent 5).

Ché phim nhuya epoxy chia san phim phan tmg ctia hop chit isoxyanat véi hop
chét c6 it nhit mot nhém amin bac mot va/hoic bac hai trong phan tr nhu la chét ting tbe
Iuru hod ciing dugc d& xudt. C6 thé néi ring ché phim nhua epoxy ciing ¢6 tudi tho lam
vi€c dai va c6 kha ning luu hda uu viét (xem tai li¢u patent 6).

Ngoai ra, tris(3-mercaptopropyl)isoxyanurat, ma con dugc goi la trithiol
isoxyanurat, duoc dé xuét 1am chét Iuvu hoa c6 kha nang tao ra san phém duoc Iuu hda ciia
nhya epoxy uu viét vé tinh chiu nudc, béi vi no khong cé nhém este trong phan tir (xem
tai li€u patent 7).

Tai liéu vién dan
Tai li€u patent

Tai li¢u patent 1: JP-A-H08-67729

Tai li¢u patent 2: JP-A-H02-261851

Tai li¢u patent 3: JP-A-H07-82665

Tai li¢u patent 4: JP-A-H11-171887

Tai li€u patent 5: JP-A-H06-211969

Tai li¢u patent 6: JP-A-H06-211970

Tai li€u patent 7: JP-A-2012-153794

Ban chit ky thuit ciia sing ché

Ngoai ra, cdc hop chit ma trong d6 vi tri N ctia hop chét glycoluril duoc thé v6i
nhém mercaptoalkyl da duoc biét dén, va trong s6 ching, hop chét glycoluril c6 nhém
mercaptoetyl ¢6 chitc nang 1a chit luu héa wu viét cho nhya epoxy ma dat duge do dam
bao chéng hoi 4m cao (Pon yéu ciu cip patent Nhat Ban sb. 2013-193567, JP-A-2015-
059099).

Tuy nhién, do hop chit glycoluril ndy 13 chét rin & nhiét d6 thudng, céc tinh thé
d? dang bi két ta trong luc phéi ché véi nhwa epoxy, do d6 ¢6 vén dé & chd ché pham trd
nén khong dong déu.

Sang ché da dugc thuc hién trén co s& xem xét cac tinh huéng nay, va myc dich

cta sang ché 14 dé xuét hop chit mercaptoetylglycoluril, chét Iuu héa ding cho nhua
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epoxy chira hop chét nay, ché phdm nhua epoxy chira chit Iuu héa dimg cho nhua epoxy
ndy, va chét dinh két va chét bit kin chira ché phdm nhuya epoxy nay.

La két qua cta cic nghién ctru chuyén siu dé giai quyét cac van @& néu trén, cic
tac gia sang ché da phat hién va téng hop duoc hop chét mercaptoetylglycoluril ¢ lién két
disulfua (-S-S-) va thiy ring muc dich mong mubn c6 thé dat dugc bang cach két hop
hop chét nay thinh monome ciia hop cht mercaptoetylglycoluril, nhér d6 hoan thanh sang
ché.

Tic 13, sang ché thir nhit 14 hop chét mercaptoetylglycoluril ¢ cong thirc hoa
hoc ().

H H H SH
e
O=<NIN>=O O=<NIN>=O o
HSH \\\S-—SK/ \\\SH

Sang ché thtr hai 13 cht lvu héa dimg cho nhua epoxy chira hop chat
mercaptoetylglycoluril c6 cong thirc hod hoc (), va it nhit 13 hop chét
mercaptoetylglycoluril ciia sang ché thir nhit dudi dang oligome c6 cdu triic ¢6 cong thirc
hod hoc (II).
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0=(NIN)=0 (m)

Sang ché thir ba I3 chét luu héa ding cho nhua epoxy clia sang ché thir hai, trong
d6 ty 18 ham luong cta oligome c6 cu triic c6 cong thirc hod hoc (III) so v6i v6i ham
luong cta hop chit mercaptoetylglycoluril c6 cong thirc hoa hoc (IT) ndm trong khoang tir
1 dén 20% trong luong,

Séang ché thir t 1a ché phim nhura epoxy chira chét Iuu héa diing cho nhya epoxy
ctia sang ché thir hai hoc sang ché thir ba.

Sang ché thir ndm 14 ché phdm nhya epoxy cua sang ché th tir, ma chira amin
nhu 14 chét ting tc lwu hoa,

Sang ché thir sdu 1a ché phdm nhua epoxy ciia sing ché thir tw, ma chira san
phédm phan tmg clia amin va nhya epoxy nhu 14 chét ting t6¢ Iuu hoa.

Sang ché thir bay 13 ché phdm nhua epoxy clia sang ché thir tw, ma chira sén
phém phan tmg ctia hop chit isoxyanat va hop chit c6 nhém amin, nhu 13 chét ting t6c
luu hoa.

Séang ché thi tim 13 chit dinh két, ma chira ché phim nhua epoxy theo sang ché
bat ky trong sb cac sang ché tir sang ché th tur dén séng ché thir bay dudi dang thanh
phén ctia chit két dinh nay.

Sang ché thir chin 13 chét bit kin, ma chtta ché phdm nhya epoxy theo sdng ché
| bat ky trong sb céc sang ché tir sang ché thir tr dén sang ché thi bay dudi dang thanh
phén cta chét bit kin nay.

Hi€u qua dat duoc cia sang ché

Béng céch két hop hop chit mercaptoetylglycoluril ¢6 cong thirc hod hoc (I), 1a
mot oligome, thanh hop chét mercaptoetylglycoluril c6 cong thirc hoa hoc (II), 1 mét

monome, hop chit mercaptoetylglycoluril ¢6 cong thitc hod hoc (II), ma ban dau 1a chat
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rén, ¢6 thé dugc héa long (tranh su két tinh) d& hop chét mercaptoetylglycoluril ¢ thé
duoc st dung 1am chit luu héa long ding cho nhua epoxy.

Do d6, theo séang ché, su ddng nhét hoa clia ché phim nhwa epoxy dugc dam bao,
va bing cach sir dung ché phdm nhya epoxy nay lam thanh phén, mi chét dinh két va
chét bit kin ¢6 kha ning chéng thity phéan t6t va uu viét vé do bén, d6 bén nhiét, kha ning

chdng 4m va céc dic tinh trong tu c6 thé thu dugc.
MG t vin tit hinh vé

Fig.1 1a biéu dd phd hdng ngoai (IR) ctia san phdm dugc tinh ché thu duoc trong
vidu 1.

MG ta chi tiét sang ché

Sang ché s& dugc md ta chi tiét sau dy.

Theo sang ché, phan trim dua trén trong luong (% trong lugng) c¢6 nghia gibéng
nhu phin trim dua trén khéi luong (% theo khéi hrong). Ngoai ra, phan da trén trong
Iwong (phin theo trong lugng) ¢6 nghia giéng nhu phin dua trén khdi lugng (phén theo
khéi lugng). |

Hop chét mercaptoetylglycoluril c6 cong thiic hod hoc (I) theo séng ché 12 hop
chit méi c6 lién két disulfua va cu triic ¢6 cong thirc hod hoc (III), va thuéc nhoém
multime ma duoc goi gidng nhu oligome.

Tén héa hoc cua chit nay 1a 1,1'-(dithio-bisetandiyl)-bis[3,4,6-tris(2-
mercaptoetyl)glycoluril].

Chét nay duoc tao ra cling véi hop chit mercaptoetylglycoluril c6 cong thirc hod
hoc (I) (tén hda hoc: 1,3,4,6-tetrkis(2-mercaptoetyl) glycoluril), cac oligome duogc lay vi
du bdi cac cong thirc hoa hoc tir (VI) dén (IX) duge md ta dudi ddy va twong tu, bang
cach cho hop chét hydroxyetylglycoluril ¢6 cng thitc ho hoc (IV) phén tmg v6i thionyl
clorua, néu mudn, trong dung méi thich hop, nhd d6 thu duge hop chét cloetylglycoluril
¢6 cong thirc hod hoc (V), rdi sau d6 cho chit thu dugc phan tmg véi thioure, néu mubn,
trong dung moi thich hop, tiép theo 13 dugc dua vao xit Iy thuy phén trong céc diéu kién

c6 bazo va sau d6 dugc dua vao xir Iy trung hoa bing axit (xem so dd phan tng (A)).
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So dd phan tmg (A)

HO OH Cl Cl
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(NHp) 2C=S 1) Bazo/HQ
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HS SH HS SH HS SH
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(1) (I)

Trong phan tmg cta hop chit hydroxyetylglycoluril véi thionyl clorua dugc md
ta & trén, thionyl clorua thudng duogc sit dung theo ty 16 nim trong khoang tir 1,0 &n 10,0
duong luong, tdt hon 13 dugc sir dung theo ty 16 ndm trong khoang tir 1,0 d¢én 3,0 duong
luong, so v6i nhém hydroxy dugc chira trong hop chét hydroxyetylglycoluril.

Dung mdéi ma co thé dugc s dung trong phin Ung cta hop chét
hydroxyetylglycoluril véi thionyl clorua khéng bi gi6i han cu thé mi&n 14 né khong trc ché
phéan tmg. Céc vi du v& dung méi nhur thé bao gdm cac hydrocacbon béo nhu hexan va
heptan, cac keton nhu axeton va 2-butanon, céc este nhu etyl axetat va butyl axetat, cac
hydrocacbon thom nhu benzen, toluen va xylen, cac hydrocacbon dugc halogena héa nhu
metylen clorua, clorofom, cacbon tetraclorua, clotriflometan, dicloetan, clobenzen, va
diclobenzen, cic ete nhu dietyl ete, diisopropyl ete, tetrahydrofuran, dioxan,
dimetoxyetan, va dietylenglycol dimetyl ete, cac amit nhu formamit, N,N-
dimetylformamit, N,N-dimetylaxetamit, N-metyl-2-pyrolidon, va
hexametylphosphorotriamit, va cac sulfoxit nhur dimetyl sulfoxit. Cac dung moi nay co

thé duoc str dung két hop.
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Nhiét d6 phan tng ctia hop chét hydroxyetylglycoluril v6i thionyl clorua thudng
duoc dit ndm trong khoang tir —10 dén 150°C, va 6t hon 1a duoc dit nim trong khoang
tlr 0 dén 100°C.

Thoi gian phan tmg c6 thé duge xac dinh thich hop tiy thude vao nhiét d6 phan
(g, va thong thuong, thdi gian phan timg duoc dit nim trong khoang tir 1 dén 24 gid, va
t6t hon 14 dugc dit nim trong khoang tir 1 dén 6 gio.

Sau khi hoan thanh phan mg ciia hop chit hydroxyetylglycoluril véi thionyl
clorua, thionyl clorua va dung méi du c6 thé duogc chung cAt ra khéi hdn hop phan tng
(dung dich phén tmg) thu dwoc, va sau d6 san phim phan tmg thu duoc 13 phan con lai ¢6
thé duoc cho phan tmg véi thioure, néu mudn, c6 st dung dung mdi thich hgp. Hodc sau
khi hoan thanh phan tmg ctia hop chit hydroxyetylglycoluril véi thionyl clorua, thi hdn
hop phan tmg thu duoc khi né ¢6 thé dugc cho phan tmg véi thioure, néu mudn, c6 bd
sung dung moi thich hop.

Thioure dugc stir dung theo ty 1€ nim trong khoang tir 1,0 dén 10 dwong luong va
t6t hon 13 dugc sir dung theo ty 16 ndm trong khoang tir 1,0 dén 4,0 dwong luong, so véi
nhém hydroxy dugc chira trong hop cht hydroxyetylglycoluril.

Dung méi, ma c¢6 thé duoc sir dung trong truong hop cho san phdm phan tmg thu
dugc bdi phan Gmg cta hop chit hydroxyetylglycoluril va thionyl clorua phan tmg véi
thioure, khong bi giéi han cu thé min 14 n6 khong trc ché phan tmg. N6 c6 thé giéng nhur
dung mdi ma c6 thé duoc sir dung trong phan tmg ctia hgp chit hydroxyetylglycoluril va
thionyl clorua.

Nhiét d6 ma tai d6 san phdm phan img thu dugc bdi phan tng ciia hop chét
hydroxyetylglycoluril va thionyl clorua dugc cho phan tmg vdi thioure thudng dugc dat
ndm trong khoang tir 0 &n 150°C, va t6t hon 1a dugc dit nim trong khoang tir 50°C dén
120°C.

Thoi gian phan tmg c6 thé duoc xé4c dinh thich hop tiy thude vao nhiét do phan
tmg, va thoi gian phan tmg thudng duoc dit nim trong khoang tir 1 dén 36 gid, va t6t hon
14 dwoc dit ndm trong khoang tir 1dén 12 gid.

Hon hop phan tmg thu dugc sau khi hoan thanh phan tng véi thioure dugc dua
vao xir Iy thiy phén véi hop chit c6 tinh bazo va sau d6 dugc dua vao trung hoa bing
axit, nhd d6 thu duoc hdn hop ctia hop chit mercaptoetylglycoluril ¢6 cong thitc hoa hoc
(@) (oligome) theo sang ché, hop chét mercaptoetylglycoluril c6 cong thire hoa hoc (II), va
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céc oligome dugc 14y vi du boi cac cong thirc héa hoc tir cong thirc héa hoc (VI) dén cong
thirc héa hoc (IX) duge mo ta dudi day.

Sau d6, bang cach rira v6i nude hodic dung méi hitu co, xir ly bang cacbon hoat
tinh hodic cac phwong phap twong tur, hop chit mercaptoetylglycoluril theo sang ché c6 thé
duoc phén tach va duoc tinh ché.

Céc vi du vé& hop chét c6 tinh bazo duoc sir dung trong xtt 1y thity phan dugc mé
ta & trén bao gdm céc hydroxit nhu natri hydroxit va kali hydroxit, cacbonat nhur natri
cacbonat va kali cabonat, va cdc amin nhu amoniac, metylamin va etylamin.

Hop chét c6 tinh bazo dugc st dung theo t 16 ndm trong khoang tir 1,0 dén 10
duong luong, va t6t hon 14 theo ty 16 nim trong khoang tir 1,0 dén 4,0 dwong luong, so
v6i nhém hydroxy dugc chira trong hop chat hydroxyetylglycoluril.

Dung mbi duoc st dung trong viée xir Iy thily phan khong bi giéi han cu thé
mién 13 n6 khong trc ché phan tmg. N6 c6 thé gidng nhu dung mdi ma c6 thé duoc sir
dung trong trudng hop cho san phim phan tmg thu duoc béi phan tmg ciia hop chét
hydroxyetylglycoluril va thionyl clorua phan tmg véi thioure.

Nhiét d6 ciia viéc xit Iy thily phan thuong duoc dit ndm trong khoang tir 0 dén
150°C, va t6t hon 13 dwoc 4t ndm trong khoang tir 50 dén 120°C.

Thoi gian phén tmg c6 thé dwoc xéac dinh thich hop tlly thudc vao nhiét d§ phan
mg duoc dit, va né thuong duoc dit nim trong khoang tir 1 dén 24 gid, va tot hon 1
duoc dit ndm trong khoang tir 3 dén 12 gid. '

Céc vi du vé axit duoc sir dung trong it ly trung hoa sau khi xtt ly thity phan bao
gém axit clohydric, axit sulfuric, axit phosphoric, va céc axit tuong tu.

Viée két hop oligome bao gdm hop chét mercaptoetylglycoluril ¢6 cong thirc hod
hoc (I), tic 13, oligome c6 hai hodc nhiéu c4u triic ¢ cong thirc hod hoc (III), vao hop chét
mercaptoetylglycoluril c6 cbéng thirc hod hoc (I) c6 thé ngin chin hop chit
mercaptoetylglycoluril c6 cong thirc hoé hoc (II), ma ban dAu 12 chét rén, khong két tinh.

Ham luong ciia oligome duoc mé ta & trén trong hop chit mercaptoetylglycoluril
c6 cong thirc hod hoc (II) tbt hon 14 theo ty 1& ndm trong khoang tir 1 dén 20% trong
luong so voi trong lwong cia hop chit mercaptoetylglycoluril. Hop chét
mercaptoetylglycoluril chira oligome nim trong ty 1é ndy dugc st dung thich hgp lam

chét luu héa 16ng diing cho nhua epoxy.
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Céc vi du vé oligome khac hop chit mercaptoetylglycoluril c6 cong thitc hod hoc
(@) bao gdm trime c6 cong thirc hod hoc (VI) trong d6 n 14 1 hodc c6 cong thirc hoa hoc
(VID), tetrame c6 cong thirc hoa hoc (VI) trong d6 n 1a 2 hodc ¢6 cong thirc hod hoc (VIII),

va pentame c6 cdng thirc hod hoc (VI) trong d6 n 1a 3 hodc ¢6 cdng thirc hod hoc (IX).
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Ché phim nhya epoxy theo sang ché chira nhwa epoxy nhu la chit nén, va hop
chit mercaptoetylglycoluril ¢6 cong thic hod hoc (II) va it nhit 13 hop chét
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mercaptoetylglycoluril cé cong thirc hod hoc (I) dudi dang oligome c6 cu triic c6 cong
thirc hoa hoc (IIT), nhu 14 c4c chét luu hoa.

Ngoai ra, ché phim nhuya epoxy theo sang ché c6 thé chira chét ting tdc Iuu hoa.

Chét ting tdc luu hoa bao gdm (A) cic amin, (B) cic san pham phan img clia
amin va nhya epoxy va (C) c4c san phim phan tmg ctia hop chét isoxyanat va hgp chat ¢6
nhém amin, va cac chét ndy c6 thé dugc st dung két hop.

Theo séng ché, nhua epoxy 13 hop chét epoxy trung binh ¢6 hai hoc nhiéu nhém
epoxy trong mot phan tir. Nhu thuong dugc biét dén, cac vi du vé nhua epoxy nay bao
gdm: céc polyglyxidyl ete thu dugc bing cach cho phenol polyhydric nhu bisphenol A,
bisphenol F, bisphenol AD, catechol, hodc resorxinol, hodc rugu polyhydric nhu glyxerol
hodc polyetylen glycol phan tmg véi epiclohydrin; glyxidyl ete este thu dugc bing cach
cho axit hydroxycarboxylic nhu axit p-hydroxybenzoic hodc axit B-hydroxynaphthoic
phan tmg voi epiclohydrin; cic polyglyxidyl este thu dwoc bing cach cho axit
polycarboxylic nhu axit phtalic hodc axit terephtalic phan ‘g véi epiclohydrin; cic nhya
novolac phenol dugc epoxy hda; cac nhya novolac cresol dugc epoxy hoa; céc polyolefin
duoc epoxy héa; cac nhya epoxy vong béo; va cac nhua epoxy dugc bién tinh uretan. Céc
nhya nay c6 thé duoc sir dung két hop.

Hon nita, dé 1am nhua epoxy, c6 thé sir dung hop chat glyxidylglycoluril c6 hai
hodc nhidu nhém epoxy trong phén tir. Cac vi du v& hop chét glyxidylglycoluril ndy bao
gdm:

1,3-diglyxidylglycoluril,

1,4-diglyxidylglycoluril,

1,6-diglyxidylglycoluril,

1,3,4-triglyxidylglycoluril,

1,3,4,6-tetraglyxidylglycoluril,

1,3-diglyxidyl-3a-metylglycoluril,

1,4-diglyxidyl-3a-metylglycoluril,

1,6-diglyxidyl-3a-metylglycoluril,

1,3,4-triglyxidyl-3a-metylglycoluril,

1,3,4,6-tetraglyxidyl-3a-metylglycoluril,

1,3-diglyxidyl-3a,6a-dimetylglycoluril,

1,4-diglyxidyl-3a,6a-dimetylglycoluril,

-12-
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1,6-diglyxidyl-3a,6a-dimetylglycoluril,

1,3,4-triglyxidyl-3a,6a-dimetylglycoluril,

1,3,4,6-tetraglyxidyl-3a,6a-dimetylglycoluril,

1,3-diglyxidyl-3a,6a-diphenylglycoluril,

1,4-diglyxidyl-3a,6a-diphenylglycoluril,

1,6-diglyxidyl-3a,6a-diphenylglycoluril,

1,3,4-triglyxidyl-3a,6a-diphenylglycoluril, va

1,3,4,6-tetraglyxidyl-3a,6a-diphenylglycoluril.

Céc chét nay c6 thé duoc str dung két hop.

(A) V& viée sir dung amin lam chét tdng tdc Iuu hoa

Céc amin c6 thé 13 amin c6 mdt hoic nhiéu nguyén tt hydro hoat tinh c6 kha
niing thyc hién phén tmg cong v6i nhém epoxy trong phan tit va c6 it nhit mot nhém
amin duoc chon tir nhém amin bic mét, nhém amin b4c hai va nhém amin bac ba trong
phén tir, nhu thuong dugc biét dén.

Céc vi du cla cic amin bao gdm cac amin béo nhu dietylentriamin,
trietylentetramin, n-propylamin, 2-hydroxyetylaminopropylamin, Xyclohexylamin, va
4 4'-diaminodixyclohexylmetan, cdc amin thom nhu 4,4'-diaminodiphenylmetan va o-
metylanilin, cic hop chét di vong chira nito nhu 2-etyl-4-metylimidazol, 2-metylimidazol,
2-etyl-4-metylimidazolin, 2,4-dimetylimidazolin, piperidin, va piperazin, va céc amin
twong tir. C4c amin nay c6 thé duoc sir dung két hop.

(B) V& viéc str dung san phdm phan g cta amin va nhya epoxy 1am chit tang tdc huu
hoa

Cac san phim phéan tmg cia amin va nhua epoxy 14 chat rén va khong tan dugc
trong nhua epoxy & nhiét d6 trong phong nhung dugce hoa ting bing cich lam néng @& c6
chirc néng lam chét ting téc Iuu héa. Do d6, né ciing dugc goi 14 chit ting toc luu héa an.

Sau ddy, chit ting tdc Iuu hoa chira san phim phan tmg clia amin va nhya epoxy
1am thanh phan duoc goi 1a chit ting td¢ Iwu hoa an. Chét ting tdc luu héa 4n co thé duoc
dua vao xtr ly bé mit v6i hop chét isoxyanat hoic hop chat c6 tinh axit.

Céc vi du vé nhua epoxy duoc str dung trong vi€c tao ra chét ting tdc luu hoa 4n
bao gdm: cac polyglyxidyl ete thu duoc bang cich cho phenol polyhydric nhu bisphenol
A, bisphenol F, catechol hodc resorxinol, hodc rugu polyhydric nhu glyxerol hodc
polyetylen glycol phan tmg véi epiclohydrin; glyxidyl ete este thu duoc bang cach cho
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axit hydroxycarboxylic nhu axit p-hydroxybenzoic hodc axit B-hydroxynaphthoic phan
ting véi epiclohydrin; cic polyglyxidyl este thu dugc bing cch cho axit polycarboxylic
nhu axit phthalic hoic axit terephtalic phan tmg véi epiclohydrin; cac hop chit glyxidyl
amin thu dugc bang cach cho 4,4'-diaminodiphenyl metan, m-aminophenol hozc hop chit
twong ty phan mg véi epiclohydrin; cac hop chdt epoxy da chirc nhw nhya novolac
phenol duge epoxy hoa, nhya novolac cresol duge epoxy hda hodc polyolefin dugce epoxy
héa; cac hop chit epoxy don chirc nhu butyl glyxidyl ete, phenyl glyxidyl ete hodc
glyxidyl metacrylat; va cac hop chit twong tr. Cac hop chit nay c6 thé duoc sir dung két
hop.

Cac amin dugc sir dung trong viéc tao ra chit ting tdc luu héa 4n c6 thé 1a amin
¢6 mdt hodc nhidu nguyén tir hydro hoat tinh ¢ kha ning thuc hién phan tmg cong véi
nhém epoxy trong phan tir va ¢é it nhit mét nhém amin dugc chon tir nhém amin béc
mot, nhdm amin bac hai va nhém amin bac ba trong phan tir.

Céc vi du v& cac amin nhu thé bao gém cac amin béo nhu dietylentriamin,
trietylentetramin, n-propylamin, 2-hydroxyetylaminopropylamin, xyclohexylamin, va
4,4'-diaminodixyclohexylmetan, cac hop chit amin thom nhu 4,4'-diaminodiphenylmetan
va o-metylanilin, cac hop chdt di vong chita nito nhw 2-etyl-d-metylimidazol, 2-
metylimidazol, 2-etyl-4-metylimidazolin, 2,4-dimetylimidazolin, piperidin, va piperazin,
va c4c amin tuong t. Cac amin ndy c6 thé dugc st dung két hop.

Trong sb cac amin dugc mé ta & trén, amin c6 nhom amin bic ba trong phén tir
cung cAp chét tang tdc luu hoa 4n wu viét vé dic tinh 1am ting téc luu héa.

Céc vi du v& cac amin ndy bao gdm cac amin béo nhur dimetylaminopropylamin,
dietylaminopropylamin, di-n-propylaminopropylamin, dibutylaminopropylamin,
dimetylaminoetylamin, dietylaminoetylamin, va cic hop chit N-metylpiperazin, imidazol
nhu 2-metylimidazol, 2-etylimidazol, 2-etyl-4-metylimidazol, va 2-phenylimidazol, cac
ruou, cac phenol, céc thiol, cac axit cacboxylic, cac hydrazit, mdi chit chita nhém amin
bac ba trong phin ti, nhu 2-dimetylaminoetanol, 1-metyl-2-dimetylaminoetanol, 1-
phenoxymetyl-2-dimetylaminoetanol, 2-dietylaminoetanol, 1-butoxymetyl-2-
dimetylaminoetanol, 1-(2-hydroxy-3-phenoxypropyl)-2-metylimidazol, 1-(2-hydroxy-3-
phenoxypropyl)-2-etyl-4-metylimidazol, 1-(2-hydroxy-3-butoxypropyl)-2-metylimidazol,
1-(2-hydroxy-3-butoxypropyl)-2-etyl-4-metylimidazol, 1-(2-hydroxy-3-phenoxypropyl)-
2-phenylimidazolin, 1-(2-hydroxy-3-butoxypropyl)-2-metylimidazolin, 2-

-14-



28259

(dimetylaminometyl)phenol, 2,4,6-tris(dimetylaminometyl)phenol, N-B-
hydroxyetylmorpholin, 2-dimetylaminoetanthiol, 2-mercaptopyridin, 2-
mercaptobenzimidazol, = 2-mercaptobenzothiazol, 4-mercaptopyridin, axit N,N-
dimetylaminobenzoic, N,N-dimetylglyxin, axit nicotinic, axit isonicotinic, hydrazit cta
axit picolinic, N,N-dimetylglyxin, hydrazit cla axit N,N-dimetylpropionic, hydrazit cua
axit nicotinic, va hydrazit cia axit isonicotinic, va cc amin trong tw. Cic amin ndy c6 thé
duoc sir dung két hop.

D4 cai thién hon nita do bén bao quan ctia ché phim nhuya epoxy theo sang ché,
hop chét hydrogen hoat tinh ¢6 hai hodc nhiéu nguyén tir hydro hoat tinh trong phan tt ¢6
thé dugc bd sung 1am thanh phén thi ba trong viéc tao ra chét ting tdc luu héa 4n.

Céc vi du vé hop chét hydrogen hoat tinh bao gdm cac phenol polyhydric nhu
bisphenol A, bisphenol F, bisphenol S, hydroquinon, catechol, resorxinol, pyrogallol, va
c4c nhya novolac phenol, cac rugu polyhydric nhu trimetylolpropan, céc axit cacboxylic
da bazo nhu axit adipic va axit phtalic, 1,2-dimercaptoetan, 2-mercaptoetanol, 1-
mercapto-3-phenoxy-2-propanol, axit mercaptoaxetic, axit antranilic, axit lactic, va cac
hop cht trong tu. Cac hop chit ndy c6 thé duoc st dung két hop.

Cac vi du v& hop chit isoxyanat dugc sir dung 1am chit xir Iy bé mit trong viéc
tao ra chit tang téc luu hoa 4n bao gbm cac hop chét isoxyanat don chirc nhur n-butyl
isoxyanat, isopropyl isoxyanat, phenyl isoxyanat, va benzyl isoxyanat, va cac hop chét
isoxyanat da chitc nhu hexametylen diisoxyanat, toluylen diisoxyanat, 1,5-naphtalen
diisoxyanat, diphenylmetan-4,4'-diisoxyanat, isophoron diisoxyanat, xylylen diisoxyanat,
p-phenylen diisoxyanat, 1,3,6-hexametylen triisoxyanat, va bixycloheptan triisoxyanat.
Céc hop chét nay c6 thé dugc str dung két hop.

Thay vi hop chét isoxyanat da chirc, hop chét chira nhém c6 déu isoxyanat thu
duoc boi phan tmg ciia hop chit isoxyanat da chitc véi hop chit hydrogen hoat tinh, ¢6
thé dugc st dung.

Cac vi du vé hop chét nay bao gdm san phim phan tmg cong chita nhom c6 dau
isoxyanat thu duoc bdi phan ting ctia toluylen diisoxyanat v6i trimetylolpropan, san phém
phan tmg cong chira nhém c6 diu isoxyanat thu dugc bdi phan tmg cia toluylen
diisoxyanat véi pentaerythritol, va cac hop chét twong tw. Cac hop chét nay c6 thé dugc
str dung két hop.

-15-



28259

Hop chét c6 tinh axit duoc st dung lam chét xur ly bé mat trong vi€c tao ra chét
tang tdc luu héa 4n c6 thd & dang bét ky trong s6 dang khi, chit 16ng va cht rén, va c6 thé
13 axit hitu co va axit vo co bat ky.

Céc vi du vé hop chét c6 tinh axit bao gf?)m khi cacbon dioxit, khi axit sulfuro,
axit sulfuric, axit clohydric, axit oxalic, axit phosphoric, axit axetic, axit formic, axit
propionic, axit adipic, axit caproic, axit lactic, axit sucxinic, axit tartaric, axit sebaxic, axit
p-toluensulfonic, axit salixylic, axit boric, axit tanic, axit alginic, axit polyacrylic, axit
polymethacrylic, phenol, pyrogallol, cAc nhya phenol, cac nhya resorxin, va céc hop chét
tuong tu. Cac hop chét ndy c¢6 thé duogc st dung két hop.

Chét ting t5¢ Twu hoa &n c6 thé thu duoc bang cach trén amin, nhua epoxy, va,
néu mudn, hop chit hydrogen hoat tinh, cho phan tmg hdn hop & nhiét d6 nim trong
khodang tir nhiét d6 trong phong dén 200°C, va hod rin va nghién thanh bot san phim thu
duoc, hodc cho thuc hién phan tng dbi véi hdn hop trong dung mdi nhur metyl etyl keton,
dioxan hodc tetrahydrofuran, loai bd dung méi, va nghjén thanh bt thanh phén chét rén
thu duoc.

Ham luong ciia chét luu héa trong ché phdm nhua epoxy theo sang ché t6t hon 13
duoc didu chinh sao cho ty 18 cia nhém mercapto c6 trong chit luu héa véi nhém epoxy
¢6 trong ché phédm nhwa epoxy (ty 18 cta sb duong duong SH /s6 dwong dugng epoxy)
nim trong khoang tir 0,5 dén 1,2.

Ngoai ra, ham luong cua chit ting téc luu héa &n t6t hon 14 dugc didu chinh nim
trong khoadng tir 0,1 dén 10 phén theo trong lvong dua trén 100 phé.n theo trong luong cua
nhua epoxy.

San phdm c6 sin trén thi truong c6 thé dugc sir dung 1am chit tang tdc luu héa
&n. Céc vi du cta chung bao gém céc san pham c6 sin trén thi trudng nhu “Amicure PN-
23” (tén thuong mai, Ajinomoto Fine-Techno Co., Inc.), “Amicure PN-H” (t€n thuong
mai, Ajinomoto Fine-Techno Co., Inc.), “Amicure MY-24" (t€n thuong mai, Ajinomoto
Fine-Techno Co., Inc.), “Novacure HX-3742” (tén thwong mai, Asahi Kasei Corp.),
“Novacure HX-3721” (tén thuong mai, Asahi Kasei Corp.), va c4c san phim tuong tu.
Céc san phdm nay c6 thé duoc sir dung két hop.

Viéc két hop hop chét isoxyanat vio ché phim nhya epoxy theo séng ché c6 thé
céi thién luc dinh két ciia san phim duoc hru héa 1am suy gidm cac dic tinh luu héa cia

ché phim nhya epoxy.
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Céc vi du v& hop chét isoxyanat ndy bao gdm n-butyl isoxyanat, isopropyl
isoxyanat, 2-cloetyl isoxyanat, phenyl isoxyanat, p-clophenyl isoxyanat, benzyl isoxyanat,
hexametylen diisoxyanat, 2-etylphenyl isoxyanat, 2,6-dimetylphenyl isoxyanat, 2,4-toluen
diisoxyanat, 2,6-toluen diisoxyanat, 1,5-naphtalen diisoxyanat, diphenylmetan-4,4'-
diisoxyanat, tolidin diisoxyanat, isophoron diisoxyanat, xylylen diisoxyanat, p-phenylen
diisoxyanat, 1,3,6-hexametylen triisoxyanat, bixycloheptan triisoxyanat, va cac hop chét
tuong tu. Cac hop chit tuong tu ¢6 thé dugc st dung két hop.

Hop chét isoxyanat thuong duoc sir dung theo ty 16 ndm trong khoang tir 0,1 dén
20 phé.n theo trong luong dua trén 100 phén theo trong luong cua nhya epoxy.

(C) V& viéc str dung san phim phéan tmg ctia hop chit isoxyanat va hop chit c6 nhém
amin lam chét ting tdc lru hoa

& ché phdm nhua epoxy theo sang ché, sin phdm phan tmg cta hop chat
isoxyanat va hop chét c¢6 nhém amin c6 thé dugc st dung lam chét ting téc luu héa.

San phim phan tmg c¢6 thé thu dugc bing cach cho hop chét isoxyanat phan tmg
voi hop chét c6 nhém amin bac mét vi/hoic bac hai trong dung mdi hitu co nhu
diclometan.

Céc vi du v& hop chét isoxyanat bao gdm n-butyl isoxyanat, isopropyl isoxyanat,
2-cloetyl isoxyanat, phenyl isoxyanat, p-bromphenyl isoxyanat, m-clophenyl isoxyanat, o-
clophenyl isoxyanat, p-clophenyl isoxyanat, 2,5-diclophenyl isoxyanat, 3,4-diclophenyl
isoxyanat, 2,6-dimetylphenyl isoxyanat, o-flophenyl isoxyanat, p-flophenyl isoxyanat, m-
tolyl isoxyanat, p-tolyl isoxyanat, o-triflometylphenyl isoxyanat, m-triflometylphenyl
isoxyanat, benzyl isoxyanat, hexametylen diisoxyanat, 2,4-toluylen diisoxyanat, 2,6-
toluylen diisoxyanat, 1,5-naphtalen diisoxyanat, diphenylmetan-4,4'-diisoxyanat, 2,2-
dimetyldiphenylmetan-4,4'-diisoxyanat, tolidin diisoxyanat, isophoron diisoxyanat,
xylylen diisoxyanat, 1,3-bis(isocyanatometyl)xyclohexan, p-phenylen diisoxyanat, 1,3,6-
hexametylen  triisoxyanat,  bixycloheptan  triisoxyanat,  tris(3-isocyanato-4-
metylphenyl)isoxyanurat, tris(6-isocyanatohexyl)isoxyanurat, va cic hop chét twong tu.
Cac hop chét nay c6 thé dugc sir dung két hop.

Céc vi du vé hop chit c6 nhém amin bic mot v&/hodic bic hai bao gém
dimetylamin, dietylamin, di-n-propylamin, di-n-butylamin, di-n-hexylamin, di-n-
octylamin,  di-n-etanolamin,  dimetylaminopropylamin,  dietylaminopropylamin,

morpholin, piperidin, 2,6-dimetylpiperidin, 2,2,6,6-tetrametylpiperidin, ~piperazin,
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pyrolidine, benzylamin, N-metylbenzylamin, xyclohexylamin, metaxylylendiamin, 1,3-
bis(aminometyl)xyclohexan, isophorondiamin, N-aminoetylpiperazin, 2-metylimidazol,
2-etyl-4-metylimidazol, 2-undecylimidazol, 2-phenylimidazol, 1,1-dimetylhydrazin, va
cac hop chét. Cac hop chét nay c6 thé dugce sir dung két hop.

O ché phim nhua epoxy theo sang ché, chit ting tdc Iuvu héa chira san phim
phan tmg cta hop chét isoxyanat va hop chdt ¢6 nhém amin 1am thanh phin duoc sir
dung theo ty 16 nim trong khoang tir 1 dén 10 phén theo trong lwong dua trén 100 phin
theo trong luong ctia nhya epoXy.

Ché phém nhua epoxy theo sang ché ¢6 thé chira, néu mubn, chét don, chét pha
lodng, dung méi, chit tao do déo, chét gén két, chat chéng oxy hoa, chit diéu khién tréng
thai chdy nhu axit silixic, magié silicat hodc bari sulfat, chét tao tinh din nhiét nhu nhém
oxit, chét truyén tinh dan nhu bac hoiic cacbon, va chét tao mau nhw chit nhudém mau
hoic thubc nhudm.

San phim dugc hru héa thu duogc tir ché phm nhwa epoxy theo sang ché wu viét
vé kha ning chéng thiy phan, d6 bén nhiét, kha ning chdng 4m, va cac loai twong tu, va
do d6 ché phdm nhura epoxy c6 thé duoc sir dung thich hop 1am thanh phén cho chét dinh
két hodc chit bit kin.

Phuong phap tao ra ché phdm nhua epoxy theo sang ché khéng bi gi6i han cu thé
va né c6 thé thu dugc bing cach can cac thanh phan twong tmg dugc mo ta & trén theo cac
luong dinh trude, tron béng cach khqu cac thanh phﬁn, va sau do6 trdn hodc nhao chay ra
béng cach st dung méy nhao trdn kiéu lan, may nhao trdn, may €p dun, hodc céc loai
tuong tu.

Phwong phép luu héa cta ché phim nhwa epoxy theo sang ché khong bi gi6i han
cu thé, va thiét bi luu hoa nhu 10 Iuu héa kin hoic 16 him c6 kha ning lwu héa lién tuc co
thé duoc dung. Ngoai ra, khong c6 giéi han cu thé dbi voi ngudn nhiét, va phuong phép
tudn hoan khong khi néng, 1am néng bing tia hdng ngoai, lam néng bang tin sd cao hoic
c4c phuong phap twong tu c6 thé duoc ding, Nhiét d luu héa va thoi gian luu héa c6 thé
dugc dat thich hop.

Vi du thye hién sang ché

Séang ché s& dugc m ta chi tiét hon cé de cap dén cac vi du va céc vi du so sanh,

nhung sang ché khong nén duoc hiéu 12 bi gi6i han & cc vi du ny.
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Vidul
Diéu ché 1,1'-(dithio-bisetandiyl)-bis[3,4,6-tris(2-mercaptoetyl)glycoluril]

Cho vao binh thét ¢d 30mL duoc trang bi nhiét k& 3,18¢ (10,0mmol) 1,3,4,6-
tetrakis(2-hydroxyetyl)glycoluril, va 11,75g (99,4mmol) thionyl clorua dugc bd sung timg
giot cling véi khudy & nhiét do trong phong.

Sau khi hoan thanh viéc bd sung timg giot, hdn hop duoc khudy trong diéu kién
héi Iuu trong thoi gian 2 gid, duoc 1am ngudi xudng nhiét d6 10°C, va 10mL nudc duoc
bd sung vao d6. Sau do, 3,65g (48,0mmol) thioure dugce bd sung vio hdn hop, tiép theo 1a
khudy trong diéu kién hdi Iuu trong thoi gian 12 gio.

Sau khi hoan thanh phan tmg, hdn hop phan tmg (dung dich phan tmg) dugc lam
ngudi xudng nhiét do 25°C, va 4,00g (48,0mmol) dung dich natri hydroxit chira nuéc
48% duoc bd sung timg giot vao d6 trong moi trudng khi nito, tiép theo 1a khudy & nhiét
do 70°C trong thoi gian 9 gid.

Sau khi hoan thanh phan tmg, hn hop phan tmg dugc 1am ngudi xudng nhiét do
20°C, 3,50g (35,0mmol) axit clohydric ddm dac dugc bd sung vao do, sau d6 10mL
clorofom dugc bd sung vao do, tiép theo 14 khudy trong thoi gian 30 phut, va dugc dua
vao loc hit lan thir nhat.

B loc thu duge duge bd sung 10mL clorofom, va hdn hop dugc khudy trong
thoi gian 30 phut va duge dua vao loc hut 1An thi hai. Phin loc thu dugce boi sw loc hut 1an
thir nhét va phén loc thu duoc béi sy loc hat 14n thtr hai duoc dit cing nhau, 16p chira
nudc dugce loai bd. Lop hitu co con lai cia phén loc duge rira 5 14n voi SmL nude, va sau
d6 16p chira nude duge loai bo.

Chét hitu co thu duoc sau d6 duge cb dic trong diéu kién ap suft gidm & nhiét do
80°C d& thu dwoc 3,25g san phdm dau mau vang (sin phdm tho).

San phim thd duoc tinh ché bdi sic ky cot (dung méi rira gidi hip: clorofom) dé
thu dugce 0,26g san phdm diu mau vang nhat (san phim dugc tinh ché) (ning suét: 7%).

Dit liéu phd 'H-NMR ciia san phdm duoc tinh ché 1a nhu sau:

'H-NMR (CDCl) 8: 5,50-5,56 (m, 4H), 3,80-3,88 (m, 2H), 3,69-3,78 (m, 6H), 3,47-3,56
(m, 2H), 3,31-3,41 (m, 6H), 2,99-3,09 (m, 2H), 2,81-2,93 (m, 8H), 2,67-2,77 (m, 6H),
1,44-1,52 (m, 6H).

Dit liéu phd IR cta san phim duoc tinh ché thu dugc nhu duge thé hién trong
bidu dd duoc thé hién trong Fig. 1.
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Tir dit liéu phé ndy, san pham dugc tinh ché thu duoc duogc xéc dinh 13 hop chét
glycoluril.

Ngoai ra, 1a két qua viéc phéan tich HPLC cta san phdm thd, d4 x4c dinh duoc
ring san phdm thé c6 chita 1,3,4,6-tetrakis(2-mercaptoetyl)glycoluril 1& thanh phén chinh
va 8% trong luong 1a 1,1'-(dithio-bisetandiyl)-bis[3,4,6-tris(2-mercaptoetyl)glycoluril].

Vi du tham chiéu 1
Diéu ché 1,3,4,6-tetrakis(2-mercaptoetyl)glycoluril

San phim thé thu dugc trong Vi du 1 duge tinh ché bai sic ky cot (dung mdi rira
giai:  clorofom/metanol = 10:1) d8 thu dugc 2,90g 1,3,4,6-tetrakis(2-
mercaptoetyl)glycoluril 1 c4c tinh thé mau tring (diém néng chay: tir 75,3 dén 77,8°C).
Vidu?2

Ché phim nhua epoxy duoc didu ché bang cach tron 100 phén theo trong luong
nhua epoxy (“4ER 828" duogc san xuét béi Mitsubishi Chemical Corp.) véi 56 phén theo
trong luong 1,3,4,6-tetrakis(2-mercaptoetyl)glycoluril chira 1,1'-(dithio-bisetandiyl)-
bis[3,4,6-tris(2-mercaptoetyl)glycoluril] ctia san pham tho thu dugc trong vi du 1, nhu 1a
chit hwu héa.

Ché phim nhua epoxy nay dugc dé yén & nhiét do trong phong dé do thoi gian
trdi qua tir e didu ché ché phim nhya epoxy dén thoi diém ma sy ling dong tinh thé clia
1,3,4,6-tetrakis(2-mercaptoetyl)glycoluril duoc x4c nhin. Sy x4c nhan ling dong tinh thé
duoc thue hién bang mét thuong,

Két qua do thu duogc dugc thé hién trong bang 1.

Vidusosanh 1

Ché phédm nhua epoxy dugc diéu ché theo cach twong tw nhur vi du 2 bing cach
trén 100 phan theo trong lugng ctia nhya epoxy va 56 phén theo trong lugng cla 1,3,4,6-
tetrakis(2-mercaptoetyl)glycoluril thu duoc trong vi du tham chiéu 1, nhu 14 chét luu héa.

Sau d9, thoi gian dén khi su léng dong tinh thé dwoc x4c nhan trong ché phém
nhwra epoxy thu dugc dugc do theo cach gidng nhu trong vi du 2.

Két qua do thu dugc duge thé hién trong bang 1.
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Bang 1
Vidu Vi du so sdnh
2 1
1,3,4,6-tetrakis(2-
Chét u héa mercaptoetyl)glycoluril chira 1,1'- 1,3,4,6-tetrakis(2-
(dithio-bisetandiyl)-bis[3,4,6-tris(2- mercaptoetyl)glycoluril
mercaptoetyl)glycoluril]
Thoi gian tir lic

diéu ché ché

pham dén luc xac

, 168 hodc 16n hon 6
nhan su lang
dong tinh thé
(gi0)

D3 nhin thdy ring ché phim nhua epoxy chia 1,3,4,6-tetrakis(2-
mercaptoetyl)glycoluril chira 1,1'-(dithio-bisetandiyl)-bis[3,4,6-tris(2-
mercaptoetyl)glycoluril] nhu 14 chét luu héa, dugc kim ham trong viée ling dong tinh thé
1,3,4,6-tetrakis(2-mercaptoetyl)glycoluril, so véi ché phadm nhua epoxy chita 1,3,4,6-
tetrakis(2-mercaptoetyl)glycoluril, 1am chét luu héa, khi dé yén & nhiét d6 trong phong.
Vidu3

Ché phim nhya epoxy dugc didu ché bing cach trén 100 phan theo trong lugng
ctia nhya epoxy (“ER 828” dugc san xudt béi Mitsubishi Chemical Corp.) véi 56 phan
theo trong lwong cua 1,3,4,6-tetrakis(2-mercaptoetyl)glycoluril ~chiral,1’-(dithio-
bisetandiyl)-bis[3,4,6-tris(2-mercaptoetyl)glycoluril] cuia san phim thd thu dugc trong Vi
du 1, 1am chét luvu héa, va 3 phin theo trong lwong cta chit rin chit ting téc luu héa an
sén phdm cong amin kiéu phan tan rfn (“Amicure PN-23” dugc san xuét béi Ajinomoto
Fine-Techno Co., Ltd.), am chét ting tdc uu héa.

Ché phim nhua epoxy nay dugc 1am néng & tbc d6 tang nhiét d6 10°C/phut tir
30°C dén 270°C @& Iuu hoa, rdi sau d6 san phdm dugc hru héa thu duoe dwoce 1am ngudi &

tdc do giam nhiét d -50°C/phit tir 270°C xudng 10°C, va sau d6 n6 duge lam néng & toe
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d6 ting nhiét d6 10°C/phut tir 10°C dén 100°C, nhd d6 nhiét d6 chuyén héa thiy tinh (Tg)
ctia san phim duoc luu héa dugce do. "

Phép do nhiét do chuyén hoa thiy tinh duge thuc hién béng cach st dung nhiét
luong ké quét vi sai (“EXSTAR 60007 dugc san xuit béi SII Nano Technology Inc.).

Két qua do thu dugc dugce thé hién trong bang 2.
Vi du so sanh 2

Ché phim nhya epoxy dugc diéu ché theo cach gibng nhu trong Vi du 3 ngoai
trir str dung 107 phan theo trong luong cta 1,3,5-tris(3-mercaptobutyryloxyetyl)-1,3,5-
triazine-2,4,6(1H,3H,5H)-trion (“Karenz MT NR1” dugc san xuét bdi Showa Denko K.
K., sau ddy dugc goi 1 hop chét thiol (1)) thay vi 56 phan theo trong lugng cua 1,3,4,6-
tetrakis(2-mercaptoetyl)glycoluril chtra 1,1'-(dithio-bisetandiyl)-bis[3,4,6-tris(2-
mercaptoetyl)glycoluril], 1am chét lwu héa, va nhiét do chuyén héa thiy tinh cta san
phém duoc Iwu héa ctia ché phim nhua epoxy nay dugc do.

Két qua do thu dugc duoc thé hién trong bang 2.

Chu tric hoa hoc ctia hop chét thiol (1) dugc thé hién béi cong thirc héa hoc (X).

SH

;O
O N 0 (X)

P P
O/\/NTN\/\OJI\)\
0]

Viduso sénh 3

Ché phim nhya epoxy dugc diéu ché theo céch giéng nhu trong vi du 3 ngoai trir
st dung 75 phén theo trong luong cia trimetylolpropan tris(3-mercaptopropionat)
(“TMMP” duoc san xuét bdi SC Organic Chemical Co., Ltd., sau ddy duoc goi 1a hop
chit thiol (2))thay vi 56 phin theo trong lwong cla 1,3,4,6-tetrakis(2-
mercaptoetyl)glycoluril chira 1,1'-(dithio-bisetandiyl)-bis[3,4,6-tris(2-
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mercaptoetyl)glycoluril], 1dm chit Iwu héa, va nhiét d6 chuyén héa thiy tinh ctia sin
pham dugc luu hda clia ché phdm nhya epoxy nay dugc do.

Két qua do thu dugc dugc thé hién trong bang 2.

Céu tric héa hoc ctia hop chét thiol (2) dugc thé hién boi cong thire hoa hoe (XI).

~N
TR 0

Vidu Vi du so sanh

3 2 3

) 1,3,4,6-tetrakis(2-mercaptoetyl)glycoluril i ,

Chat Ivu ) (_ _ P _ i )g 7 Hop chat | Hop chat
chira 1,1'-(dithio-bisetandiyl)-bis[3,4,6-

hoa thiol (1) thiol (2)
tris(2-mercaptoetyl)glycoluril ]

Tg cta san
phém dugc 97 36 32
Iuu héa (°C)

D3 nhan thdy ring san phim dwoc luu héa ciia ché pham nhya epoxy chira, lam
chét hwu héa, 1,3,4,6-tetrakis(2-mercaptoetyl)glycoluril chtra 1,1'-(dithio-bisetandiyl)-
bis[3,4,6-tris(2-mercaptoetyl)glycoluril] c6 nhiét do chuyén héa thity tinh cao va wu viét
v& d6 bén nhiét, so v6i san phdm duoc luu héa cia ché phdm nhua epoxy chira, 1am chét
Iwu héa, hop chit thiol (1) hosc hop chét thiol (2).

Viduy 4

Ché phim nhwa epoxy duoc diéu ché trong vi du 3 dugc pht Ién tAm nhém dugce
xir Iy phun (A5052P, 100 x 25 x 1,6mm, duoc san xudt boi TP Giken Co., Ltd.) va dugc
luu hda trong céc diu kién nhiét d6 80°C/60 phut dé tao ra mAu thir nghi€ém.
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D& voi mAu thir nghiém, d6 bén gén két kéo truot ngay sau khi tao ra, va d6 bén
gin két kéo truot sau khi 1dm néng va 1am 4m & nhiét d6 khong dbi va budng kiém tra do
dm trong cac diéu kién nhiét d6 85°C/85% RH/1.000 gi¢r dugc do theo JIS K 6850.

Céc két qua thir nghiém thu duoc dugc thé hién trong bang 3.
Cécvidusosanh4vas

V6i mdi ché phim nhua epoxy dugc didu ché theo cac vi du so sanh 2 va 3, miu
thir nghiém duoc tao ra theo cach giéng nhu trong vi du 4, va cac do bén gén két kéo truot
duoc do.

Céc két qua thtr nghi€m thu duoc duge thé hién trong bang 3.

Bang 3
Vidu | Vidusosanh
4 4 5
., Ngay sau khi tao ra 11,3 13,1 | 15,1
D3 bén gan két kéo ,
Sau khi 1am néng va lam am
treot (N/mm?) 11 3,5 | 03
(85°C/85% RH/1.000 gio)

D3 nhan thiy ring san phim duoc Iwu héa clia ché phim nhya epoxy containing,

lam chét luru hoa, 1,3,4,6-tetrakis(2-mercaptoetyl)glycoluril chira 1,1'-(dithio-bisetandiyl)-

bis[3,4,6-tris(2-mercaptoetyl)glycoluril] thé hién d6 bén gin két kéo truot sau khi lam

néng va lam am khéng bi thay dbi tir do bén gén két kéo truot ngay sau khi tao ra (trudc

khi 1dm néng va lam 4m) va do d6, wu viét vé kha ning chdng 4m, so véi c4c san phim

duoc hru héa ciia ché phim nhuyra epoxy chira, 1am chit lwu hoéa, hop chét thiol (1) hodc
hop chét thiol (2).

Mic du sang ché da duoc mé ta chi tiét va c6 d& cap dén cac phuong 4n cu thé
ctia chiing, sang ché 14 hién nhién ddi v6i cac ngudi 6 hiéu biét trung binh trong linh vuc
ma cac thay ddi va cai bién khac nhau c6 thé dugc thuc hién ma khong xa roi khoi pham
vi clia sang ché.

Pon niy dua trén don yéu cu cip patent Nhat Ban duoc ndp ngay 12, thang Ba,
nam 2015 (Pon patent Nhat Ban s0. 2015-048959), va toan bd ndi dung clia né duge két

hop vao ban md ta nay bang cach vién dan.

-24-



28259

Kha néng tmg dung trong cong nghi€p

Ché phadm nhua epoxy chira hop chit mercaptoetylglycoluril kiéu oligome va
hop chit mercaptoetylglycoluril kiéu monome 1am céc chat luu héa duge kim ham trong
viéc 1am ling dong ctia hop chit mercaptoetylglycoluril kiéu monome va wu viét vé tinh
bn dinh d& gift trang th4i 16ng ddng déu so v&i ché phim nhua epoxy chi chira hop chét
mercaptoetylglycoluril kiéu monome, do d6 né c6 thé dwoc str dung mét cach thich hop

cho céc img dung nhu két dinh, bit kin, boc, dtic, d6 khudn, son, va phu.
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YEU CAUBAO HQ
1. Hop chét mercaptoetylglycoluril c6 cong thire hoa hoc (I):

H SH HS SH

S O N

O=<NIN>=O O=<NIN>=O o
N N

HS S—S§ SH

2. Chét hru héa ding cho nhya epoxy chita hop chit mercaptoetylglycoluril c6 cong thirc
hoa hoc (II), va it nhét 13 hop chét mercaptoetylglycoluril theo diém 1 nhu la oligome c6
cong thtrc hod hoc (III):

HS SH

-

N N
o=(NIN>= (o)
AN

HS SH

o=.(NIN>=o ()

3. Chét lwu héa ding cho nhya epoxy theo diém 2, trong d6 ty 16 ham luong cia oligome
c6 cong thirc ho hoc (TIT) so véi ham lugng ctia hop chit mercaptoetylglycoluril c6 cong

thirc hod hoc (I) ndm trong khoang tir 1 d&n 20% trong luong.
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4. Ché phim nhua epoxy chira chit Iuu héa dung cho nhua epoxy theo diém 2 hoic diém
3.

5. Ché phim nhua epoxy theo diém 4, trong d6 ché phim nay chira chét ting tdc luu hoa
14 amin.

6. Ché phim nhua epoxy theo diém 4, trong d6 ché phdm nay chira chét ting tdc luu hoa
14 san phdm phan mg ctia amin va nhua €poxy.

7. Ché pham nhua epoxy theo diém 4, trong d6 ché phdm nay chira chét ting tdc luu hoa
1 san phim phan g ctia hop chit isoxyanat va hop chét c6 nhém amin.

8. Chét dinh két chira thanh phan 1a ché phim nhya epoxy theo diém bét ky trong sb cac
diém tir 4 dén 7.

~ 9. Chét bit kin chira thanh phén 13 ché pham nhua epoxy theo diém bét ky trong sb cac
diém tir 4 dén 7.
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