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(54) CHE PHAM TAO NHUA POLYURETAN VA NHUA POLYURETAN

(57) Sang ché dé cap dén ché pham tao nhya polyuretan c6 kha nang tao nhya polyuretan
v6i hinh dang dep va tinh chiu am/nhiét uu viét. Ché pham tao nhya polyuretan dugc tao ra
bang cach sir dung it nhat thanh phan polyete polyol (a) va thanh phan polyisoxyanat (b),
trong do, thanh phan polyete polyol (a) néu trén bao gdm polyete polyol (al) thu dugc
bang cach bd sung butylen oxit vao polyol c6 ba hoac nhiéu nhém hydroxyl. Sang ché
cling dé cap dén nhua polyuretan thu duoc bang cach luu hoa ché pham da néu.
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Linh vue ky thuét dwoc dé cap
Sang ché dé cap dén ché phdm tao nhua polyuretan va nhya polyuretan.
Tinh trang k§ thuit ciia sing ché

Thong thudng, ché phidm tao nhua polyuretan di biét 13 ché pham tao ra
nhua duogc st dung dung cho vat li¢u phu, vat li€u khong thdm nudc, vat lidu san,
chit bam dinh, v.v.. Ché phim tao nhwa polyuretan chira, vi du, thinh phén polyol va
thanh phan chita nhém polyisoxyanat, va nhwa polyuretan 13 san phim duoc luu hoa
duoc tao ra béng cach phu ché phém tao nhya polyuretan trén vat li¢u nén, vv., va
sau d6 lwu hoéa ché phdm théng qua phan tmg cta thanh phan polyol va thanh phin
chira nhom polyisoxyanat.

Déi véi cac loai ché phim tao nhua polyuretan, vi du, ché phdm st dung,
nhu thanh phan polyol, polyete polyol trong d6, propylen oxit dwoc bd sung vao
polyol, va chira polyete polyol va thanh phan chira nhém polyisoxyanat da biét (xem,
Tai liéu sang ché 1).

Tai li€u tinh trang k¥ thuat
Tai liéu sang ché

Tai lidu sang ché 1: JP-A-9-316154

Tuy nhién, trong truong hop, nhu trong tai lidu sang ché 1, polyete polyol
thu dugc bang cach bd sung propylen oxit vao polyol dugc sir dung 1am thanh phén
polyol, khi nhya polyuretan dugc tao ra bing phan ng giita thanh phan polyol va
thanh phan chira nhém polyisoxyanat, sy tao bot duoc quan sat thiy trong nhua
polyuretan thu duoc, va nhua polyuretan véi hinh dang dep cé thé khéng dat duoc.
Ngoai ra, tinh chiu 4m/nhiét & thoi diém tiép xuc cua nhya polyuretan dugc tao ra
v6i moi trudng d6 dm cé nhiét do cao c6 thé khong di.

Bin chit ky thuit cia sing ché

Dé giai quyét cac van d& nay, muc dich ctia sang ché 1a dé xudt ché phdm tao
nhua polyuretan cé kha ning tao nhya polyuretan v4i hinh dang dep va tinh chiu

am/nhiét wu viét. Ngoai ra, muc dich ctia sang ché 1a dé xuit nhua polyuretan véi
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hinh dang dep va tinh chiu &m/nhiét wu viét.

Pé giai quyét cac van d& néu trén, ché pham tao nhwa polyuretan theo séng
ché dugc tao ra biang cach st dung it nhat thanh phan polyete polyol (a) va thanh
phan polyisoxyanat (b), trong d6, thanh phéan polyete polyol (a) néu trén bao gdm
polyete polyol (al) thu dugc bang cach bd sung butylen oxit vao polyol ¢é ba hodc
nhiéu nhém hydroxyl.

Va polyol nay c¢6 ba hoic nhiéu hon cdc nhém hydroxyl 14 trimetylolpropan.

Theo céu phan nay, tai thdi diém phan tmg ctia nhém hydroxyl va nhém
isoxyanat dugc chira trong ché phdm tao nhwa polyuretan, nhém isoxyanat c6 thé bi
ngan can phan g véi nude c¢d mat trong khong khi, v.v., gy ra su tao bot. Ngoai ra,
chu phan ma ché phdm tao nhwa polyuretan chira nhém amino c6 thé ciing duoc sir
dung, va trong trudong hop nay, su tao bot ¢6 thé dwoc ngan khong xay ra nhu trén tai
thoi diém phan tng cta nhém hydroxyl, nhém amino va nhém isoxyanat. Nguoc lai,
hinh dang ctia nhya polyuretan 1a san phém duoc luu hoa duoc cai thién. Hon nita,
nhua polyuretan vu viét vé tinh chiu &m/nhiét.

Do d6, nhya polyuretan v&i hinh dang dep va tinh chiu 4m/nhiét wu viét c6
thé dugc tao ra.

Ly do tai sao sy tao bot bi ngédn chéan va ly do tai sao tinh chiu dm/nhiét 13 vu
viét dugc gia dinh nhu sau.

Vi du, trong truong hop tao rpolyete polyol trong dé, propylen oxit dugc bd
sung vao polyol, polyete polyol c6, nhém metyl c6 ngudn gdc tir propylen oxit lam
chudi bén.

Mit khéc, trong trudng hop tao polyete polyol (al) trong do, butylen oxit
dugc bd sung vao polyol, polyete polyol cé thé c6, nhom etyl c6 ngudn gbc tir
butylen oxit lam chudi bén.

Nhém etyl ¢6 tinh ky nudc twong ddi cao hon so v&i nhém metyl va do tinh
ky nu6c nay cua chudi bén, polyete polyol (al) thu duoc bing cach bd sung butylen
oxit vao polyol tinh ky nuéc tré nén cao hon so véi polyete polyol thu dugc bing
céch bd sung propylen oxit.

Gia dinh rdng do ché phim tao nhwa polyuretan dugc tao ra bang céach sir
dung thanh phan polyete polyol (a) bao gdm nhu polyete polyol (al) c6 tinh ky nudec
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tuong dbi cao, su tao bot c6 thé bi ngan chdn nhu dugc md ta néu trén tai thoi diém
phan tmg ctia nhém hydroxyl hosc nhém amino véi nhém isoxyanat trong ché pham
nhua polyuretan. Ngoai ra, tinh ky nuéc ctia nhua polyuretan 14 san phdm duoc luu
héa ciing tré nén cao, tir d6 suy luan ring ngay ca khi nhua polyuretan duoc dit
trong mdi trudong dd 4m cao, nhiét d6 cao, nhua polyuretan c6 thé dugc gitt khong
cho nuéc xam nhdp vao bén trong nhya va nguoc lai, do 1a vu viét vé tinh chiu
am/nhiét.

Ngoai ra, wu tién néu trong ché phim tao nhya polyuretan néu trén ma ché
phdm bao gém thanh phin (A) bao gdm nhém hydro hoat dong va thanh phin (B)
chtta nhém polyisoxyanat, trong d6 mot trong hai thanh phan (A) néu trén chira
nhém hydro hoat dong va thanh phan (B) chira nhém polyisoxyanat duoc tao ra bang
cach st dung thanh phan polyete polyol (a) néu trén, va thanh phan (B) chtta nhém
polyisoxyanat duoc tao ra bing cach str dung it nhit thanh phan polyisoxyanat (b).

Theo cu phén nay, su tao bot cd thé duoc ngén chan nhiéu hon va ddng thoi,
tinh chiu 4m/nhiét c6 thé wu viét hon.

Theo ché phim tao nhwa polyuretan néu trén, wu tién néu thanh phén (A) bao
gdm nhém hydro hoat dong chira thanh phan polyete polyol (a) néu trén.

Theo ciu phan nay, tinh ky nuéc cia thanh phin (A) bao gdbm nhém hydro
hoat déng duoc ting 1én, dé su tao bot ¢6 thé dwoc ngin chin nhidu hon.

Ngoai ra, trong ché phdm tao nhua polyuretan, wu tién néu thanh phin (B)
chtra nhém polyisoxyanat bao gém chat tién tring hop uretan duoc tao ra bing cach
cho thanh phan polyete polyol (a) néu trén phan tng véi thanh phan polyisoxyanat
(b).

Theo cAu phin nay, tinh ky nudc coa thanh phdn (B) chita nhém
polyisoxyanat duoc ting 1én, dé tinh tuong thich giita thanh phin (A) bao gdm nhém
hydro hoat déng va thanh phan polyisoxyanat (b) c6 thé duoc nang cao hon. Nguoc
lai, su tao bot c6 thé duoc ngédn chdn nhiéu hon va déng thoi, tinh chiu Am/nhiét c6
thé wu viét hon.

Nhua polyuretan theo sang ché thu duoc bang cach lwu hoa ché phdm tao

nhya polyuretan.

M0 ta chi tiét sang ché
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Mot phuong 4n theo sang ché mé ta ché pham tao nhua polyuretan nhuw dudi
day.

Ché phdm tao nhua polyuretan ciia phwong 4n nay 1a ché phim tao nhua
polyuretan duoc tao ra bang cach sir dung it nhit thanh phin polyete polyol (a) va
thanh phan polyisoxyanat (b), trong d6 thanh phan polyete polyol (a) chira polyete
polyol (al) thu duoc bing cach bd sung butylen oxit vao polyol c6 ba hozc nhiéu
nhém hydroxyl.

Ché phdm tao nhua polyuretan néu trén dugc tao ra bang cach st dung it
nhét thanh phin polyete polyol (a) va thanh phan polyisoxyanat (b). Bang phan tng
gitta nhém hydroxyl va nhém isoxyanat trong ché phim tao nhwa polyuretan, ché
phim nhuya polyuretan duogc lwu héa va trd thanh nhua polyuretan. Ngoai ra, céu
phén, trong d6, ché phdm tao nhuwa polyuretan chita nhém amino c6 thé ciing duoc st
dung, va trong trudng hop nay, bing cich cho nhém hydroxyl phan tmg véi nhém
amino va nhém isoxyanat, ché phim tao nhua polyuretan dugc luu héa va tré thanh
nhya polyuretan. Trong phin mé ta theo sang ché, nhém thé c6 kha niang phan ung
v6i nhom isoxyanat 1a nhém hydro hoat ddng.

Ut tién néu ché phim tao nhwa polyuretan 1a ché phim tao nhua polyuretan
khong tao bot. Nhua polyuretan khong tao bot nhu dugc sir dung & day c6 nghia la
nhya polyuretan trong d6, mat d6 (g/cm?) cta nhua polyuretan 13 san phdm duge luu
hoa (mang phu 13 dang rén) ndm trong khoang tir 90 dén 100% so v&i mat do (g/cm?)
ctia ché phdm tao nhua polyuretan (dang 1dng) cé trong lwong xac dinh, nghia 13,
nhya polyuretan trong do, gidm phén trim mat do sau khi luu hoa tir mat dd trudc
khi luu hoa khoang 10% hogc it hon.

Mat d6 duoc do nhu sau.

Cu thé, trong phép do mat d6 (g/ecm?) cia ché phim tao nhua polyuretan,
mat d6 ctia mdi thanh phin dugc chira trong ché pham tao nhua polyuretan duogc do
dudi méi trudong khoang 25°C theo JIS K0061 (phuong phép ty trong ké), va mat o
1a tri 86 1y thuyét duoc tinh dua trén mat do thu duoc cia mdi thanh phﬁn va ty 1€
tron ctia cac thanh phan tuong mg.

Ngoai ra, mat do (g/cm?, 25°C) cua nhua polyuretan dugc do dudi méi

truong khoang 25°C theo JIS K6911.
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Thanh phan polyete polyol (a) chira polyete polyol (al) thu dugc bang cach
b6 sung butylen oxit vao polyol ¢6 ba hoic nhidu nhém hydroxyl.

Polyol ¢6 ba hozc nhidu nhém hydroxyl, v.v.., ¢6 ba hodc nhiéu chirc ning,
bao gdm triol nhu glyxerin va trimetylolpropan, va tetraol nhu pentaerythritol,
sorbitan va mannitan, va con bao gdém, vi du, polyol c¢6 sdu nhém hydroxyl, nhu
sorbitol, va polyol c6 tdm nhém hydroxyl, nhu sucroza. Trong s6 nay, uu tién néu
polyol 1 polyete polyol c6 tir ba d&én tdm nhém hydroxyl, va theo quan diém cta
phan tng wu viét véi polyisoxyanat, dwoc uu tién nita néu polyol 1a polyol cé ba
nhém hydroxyl (triol), va wu tién néu triol 14 trimetylolpropan.

Thanh phan polyete polyol (a) chira polyete polyol (al) thu dugc bang cach
b6 sung butylen oxit vao polyol néu trén. Vi vy, tinh ky nudc ciia thanh phin
polyete polyol (a) tr& nén tuong d6i cao, dé su tao bot néu trén c¢6 thé bi ngan chin
khi nhém hydroxyl dugc phan tmg véi nhém isoxyanat trong ché pham tao nhwa
polyuretan. Ngoai ra, tinh ky nuéc ctia nhua polyuretan 14 san phdm duoc luu héa
cling tr& nén twong ddi cao. Két qua 13, ngay ca khi nhwa polyuretan duge tiép xuc
v6i mdi trudong d6 4m cao, nhiét d6 cao, nudc x4m nhép vao bén trong nhua co6 thé bi
ngén chan.

Do d6, nhua polyuretan ¢6 hinh dang dep va tinh chiu 4m/nhiét vu viét c6
thé duoc tao ra.

Trong mbi lién hé nay, theo sang ché, alkylen oxit khic ngoai trir butylen
oxit, nhu etylen oxit hodc propylen oxit, c6 thé mot phan (10 % trong luong hodc it
hon dya trén toan b alkylen oxit bao gdbm butylen oxit) dugc bd sung vao polyol co
ba hoidc nhiéu nhém hydroxyl.

Trong thanh phan polyete polyol (a), mién 13 hiéu qua theo sang ché khong
bi suy giam, polyete polyol thu dwgc bing cach bd sung alkylen oxit khac hon
butylen oxit, nhu etylen oxit hodic propylen oxit, vao polyol c6 thé chira ba hodc
nhiéu nhém hydroxyl.

Thanh phin polyisoxyanat (b) bao gdm hdn hgp polyisoxyanat thong thudng
da biét.

Cu thé, thanh phan polyisoxyanat (b) bao gdm, vi dy, aliphatic polyisoxyanat

nhu tetrametylen diisoxyanat, dodecametylen diisoxyanat, hexametylen diisoxyanat,
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2,2 4-trimetylhexametylen diisoxyanat, 2.4,4-trimetylhexametylen diisoxyanat,
lysine diisoxyanat, 2-metylpentane-1,5-diisoxyanat va 3-metylpentane-1,5-
diisoxyanat.

Thanh phdn polyisoxyanat (b) ciing bao gdm, vi du, alixyclic polyisoxyanat
nhu isophoron diisoxyanat, xylylen diisoxyanat dugc hydro hoéa, 4.,4'-
dicyclohexylmetan diisoxyanat, 1,4-xyclohexan diisoxyanat, metylxyclohexylen
diisoxyanat va 1,3-bis(isoxyanatometyl)xyclohexan.

Ngoai ra, thanh phin polyisoxyanat (b) ciing bao gdm, vi du, polyisoxyanat
thom c¢é vong thom trong phén t&, nhu tolylen diisoxyanat, 2,2'-diphenylmetan
diisoxyanat, 2,4'-diphenylmetan diisoxyanat, 4,4'-diphenylmetan diisoxyanat (MDI),
polymetylen polyphenyl polyisoxyanat (polymeic MDI), 4,4'-dibenzyl diisoxyanat,
1,5-naphthylen diisoxyanat, xylylen diisoxyanat, 1,3-phenylen diisoxyanat, 1,4-
phenylen diisoxyanat, dialkyldiphenylmetan diisoxyanat, tetraalkyldiphenylmetan
diisoxyanat va o, o0, 0-tetrametylxylylen diisoxyanat.

Hon nifa, 14 thanh phin polyisoxyanat (b), hdn hop polyisoxyanat dugc bién
ddi nhur dang cacbodiimit, dang isoxyanurat, dang biuret va dang san phém cong cua
mdi hén hop duoc mé ta néu trén cé thé cling duoc sir dung.

U tién néu thanh phén polyisoxyanat (b) la polyisoxyanat thom vi phén (mg
cao hon cua nd vé6i thanh phan polyete polyol (a), va polymetylen polyphenyl
polyisoxyanat la dugc uvu ti€n hon.

Ham luong thanh phan polyete polyol (a) t6t hon 12 nim trong khoang tir 30
dén 90 phan trong lwong, t&t hon nita 13 nim trong khoang tir 40 dén 80 phan trong
luong, trén 100 phin trong luong cta ché phim tao ra nhya uretan. Ham luong
polyete polyol (al) thu dugc bing cach bd sung butylen oxit vao polyol t5t hon 1a
nim trong khoang tir 1 d&n 90 phan trong luong, t6t hon nita 12 ndm trong khoang tir
10 dn 80 phan trong lugng, trén 100 phan trong luong cta ché pham tao ra nhua
uretan. Ham luong thanh phan polyisoxyanat (b) t6t hon 14 ndm trong khoang tir 10
dén 70 phan trong luwong, t6t hon nita 1a nim trong khoang tir 20 dén 60 phan trong
luong, trén 100 phén trong luong cua ché phém tao ra nhyua uretan.

Ché phdm tao nhwa polyuretan c6 thé chwa, vi du, polyeste polyol,
polybutadien polyol, polyol dua trén dau thdu dau, hodc polyamin, ngoai thanh phan
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polyete polyol (a) va thanh phan isoxyanat (b). Hon nita, ché phim c6 thé chia chét
phu gia thong thuong duoc str dung trong ché phim tao nhua polyuretan, nhu chat
lam déo, chét nhudm, tac nhan khir bot va chat xtic tac luu héa.

Ché pham tao nhua polyuretan cé thé duoc tao ra béng cach trdn theo
phuong phap thong thuong da biét. Cu thé, ché phdm c6 thé dugc tao ra, vi du, bing
cach tron cac thanh phan cong thirc twong tmg véi viée tron bang tay hodc bang cach
sir dung thiét bi tron thong thuong.

Ngoai ra, uu tién néu ché phdm tao nhwa polyuretan chtra thanh phin (A)
chtta nhém hydro hoat déng c6 nhém hydroxyl va thanh phan (B) chta nhém
polyisoxyanat. [t nhdt mot trong hai thanh phan (A) chtta nhém hydro hoat déng va
thanh phan (B) chita nhém polyisoxyanat dugc tao ra bang cach sir dung thanh phin
polyete polyol (a), va thanh phin (B) chira nhém polyisoxyanat dwoc tao ra bang
cach st dung it nhét thanh phan polyisoxyanat (b).

Theo c4u phin nay, su tao bot c¢6 thé dugc ngan chin nhidu hon va ddng thoi,
tinh chiu 4m/nhiét c6 thé wu viét hon.

Trong ché phdm tao nhwa polyuretan, thanh phén (A) chita nhém hydro hoat
dong t&t hon 14 chira thanh phin polyete polyol (a).

Theo cAu phan nay, thanh phan (A) chtta nhém hydro hoat dong c6 thé chia,
vi du, diu thiu diu hoic din xuit cua nd, polybutadien polyol, polyisopren polyol,
polyeste polyol, polytetrametylen glycol, amin polyol hodc polyamin, ngoai thanh
phén polyete polyol (a).

Theo c4u phan nay, tinh ky nuéc cla thanh phan (A) chita nhém hydro hoat
dong 1a tang 1én, dé su tao bot c6 thé dugc ngén chan nhiéu hon.

Trong ché phdm tao nhuya polyuretan, thanh phan (B) chita nhém
polyisoxyanat t&t hon 1a chira chét tién tring hop uretan duoc tao ra bing phan tmg
gitta thanh phan polyete polyol (a) va thanh phan polyisoxyanat (b).

Trong cAu phan nay, thanh phéan (A) chira nhém hydro hoat dong c6 thé dugc
tao ra, vi du, bang cach sir dung thanh phin polyete polyol (a) nhu dugc mé ta néu
trén hodc ¢ thé duoc tao ra ma khong sir dung thanh phén polyete polyol (a). Trong
truong hop tao ra thanh phin (A) chira nhém hydro hoat dong bing cach st dung
thanh phan polyete polyol (a), thanh phin (A) chtta nhém hydro hoat dong c¢6 thé 14 -
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mot ciu phén, vi du, chira thém, nhu duge mé ta néu trén, diu thiu diu hodc din
xuit cta nd, polybutadien polyol, polyisopren -polyol, polyeste polyol,
polytetrametylen glycol, amin polyol, polyamin, wv., ngodi ra cic thanh phan
polyete polyol (a). Trong trudng hop thanh phan (A) chira nhém hydro hoat déng
khong chira thanh phan polyete polyol (a), thanh phin (A) chtra nhém hydro hoat
dong la cAu phﬁn, vi dy, chira, nhu dugc mé ta néu trén, dau thiu dau hodc dan xuét
cua nd, polybutadien polyol, polyisopren polyol, polyeste polyol, polytetrametylen
glycol, amin polyol, polyamin, v.v.. Hon nita, thanh phan (B) chta nhém
polyisoxyanat c6 thé 1a mot cAu phan chira thanh phéan polyisoxyanat (b) ngoai chit
tién tring hop uretan duoc mé ta néu trén.

Theo cAu phin nay, tinh ky nuéc ctia thanh phin (B) chita nhém
polyisoxyanat dugc ting 1én, dé tinh twong thich gitta thanh phan (A) chtta nhém
hydro hoat dong va thanh phan polyisoxyanat (b) c6 thé dwgc ning cao hon. Két qua
13, sy tao bot c6 thé duge ngin chin nhidu hon va ddng thoi, tinh chiu 4m/nhiét c6
thé wu viét hon.

P6i voi ty 16 pha tron cua thanh phin (A) chira nhém hydro hoat dong va
thanh phin (B) chita nhém polyisoxyanat, nhém isoxyanat t6t hon 13 nim trong
khoang tir 1,0 dén 1,2 mol trén 1,0 mol ctia nhém hydro hoat dong trong thanh phin
(A) chtta nhém hydro hoat dong. Khi nhdm isoxyanat 1a 1,0 mol hoac trén 1,0 mol
cuia nhom hydro hoat dong, diéu ndy la thuln loi khi luu héa hong, tinh chiu nu6e
giam hoic giam d6 bén ciia nhura polyuretan c¢é thé bi ngin chin. Ngoai ra, khi nhém
isoxyanat 1a 1,2 mol hodc it hon, sy tao bot cua nhya polyuretan do phan g ctia
nhom isoxyanat du véi nudc trong khong khi 1a bi ngdn chan mdt cach thuén loi.

Trong trudng hop ché phdm tao nhua polyuretan chita, nhu dwoc mé ta néu
trén, thanh phan (A) chira nhém hydro hoat dong va thanh phan (B) chira nhém
polyisoxyanat, mdi thianh phan (A) chira nhém hydro hoat dong va thanh phan (B)
chira nhém polyisoxyanat c6 thé duoc tao ra boi phuong phép thong thudng da biét.

ft nhat mot trong hai thanh phén (A) chita nhém hydro hoat dong va thanh
phan (B) chira nhém polyisoxyanat c6 thé chira chat xtc tac thong thuong d ting
tbc do phan tmg ctia thanh phan (A) chtta nhém hydro hoat déng véi thanh phan (B)

chra nhdm polyisoxyanat.
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Mot phuong 4n theo sang ché mé ta nhwa polyuretan duéi day.

Nhua polyuretan ciia phwong 4n nay thu dwoc bing cach luu héa ché pham
tao nhya polyuretan dugc md ta néu trén.

Nhua polyuretan ¢ thé dugc tao ra boi phuong phéap thong thuong. Cu thé,
vi du, ché phdm tao nhya polyuretan chira thanh phin (A) chtta nhém hydro hoat
d6ng va thanh phan (B) chira nhém polyisoxyanat, trong do, it nhit mot trong hai
thanh phin (A) chita nhém hydro hoat dong va thanh phén (B) chtta nhém
polyisoxyanat duoc tao ra bing cach st dung thanh phén polyete polyol (a) va thanh
phan (B) chira nhém polyisoxyanat dugc tao ra bing cach sir dung it nhét thanh phin
polyisoxyanat (b), dugc phu trén bé mit cua vét liéu nén duoc tao ra tlr bé tong, kim
loai nhu thép, cadc nhya khic nhau, sgi nhu soi khong dét, thuy tinh, vv., va duge
phan mg v6i nhém hydro hoat dong va nhém isoxyanat, do d6, nhya polyuretan 1a
san phém dugc Iuu hdéa mang tuong ty duoc tao ra trén vat liu nén, c6 thé dugce tao
ra.

Ngoai ra, vi du, thanh phan (A) chita nhém hydro hoat dong ma chira thanh |
phén polyete polyol (a) va thanh phin (B) chita nhém isoxyanat, trong do, chira
thanh phﬁn polyisoxyanat (b) duoc tron va dugc phu trén bé mit cua vat lidu nén néu
trén, va thanh phén polyete polyol (a) va thanh phan polyisoxyanat (b) 1a dugc phan
ung, do dd, nhya polyuretan 1a san phidm duoc lvu héa mang twong tu duge tao ra
trén vat liéu nén, co6 thé duoc tao ra.

Ngoai ra, vi dy, thanh phan (A) chitra nhém hydro hoat dong ma chira thanh
phan polyete polyol (a) va thanh phan (B) chtta nhém polyisoxyanat, trong d6, chira
chit tién tring hop uretan thu dwogc bing cach phan Ung gifta thanh phan polyete
polyol (a) véi thanh phan polyisoxyanat (b) dugc tron va dugc phu trén bé mit cua
vat liéu nén néu trén, va thanh phan polyete polyol (a) va nhém isoxyanat cua chat -
tién tring hop uretan 1a duoc phan tng, do do, nhya polyuretan 1a san phdm duogc
luu héa mang tuong tw dugc tao ra trén vat liéu nén, c6 thé duoc tao ra.

Hon nita, vi du, thanh phan (A) chita nhém hydro hoat dong ma khong chira
thanh phén polyete polyol (a) va thanh phan (B) chita nhém polyisoxyanat, trong do,
chira chit tién trang hop uretan thu dugc bang cach phan ung giita thanh phan

polyete polyol (a) véi thanh phin polyisoxyanat (b) duge tron va duge phu trén bé
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mit clia vat liéu nén néu trén, va nhém hydroxyl cta thanh phan (A) chita nhém
ﬁydro hoat dong va nhém isoxyanat ciia chét tién tring hop uretan la dugc phén tmg,
do dd, nhua polyuretan 1a san phém dugc luu héa mang tuong tu dugce tao ra trén vat
lidu nén, c6 thé ciing duoc tao ra.

Nhu duge mé ta néu trén, nhya polyuretan bao gém, vi dy, nhya polyuretan
thu dugc bang cach luu héa ché pham tao nhua polyuretan chita thanh phan (A) chira
nhom hydro hoat dong ma chita nhém hydroxyl va thanh phan (B) chtta nhém
polyisoxyanat, trong do, it nhét mét trong hai thanh phin (A) chirta nhém hydro hoat
dong va thanh phan (B) chira nhém polyisoxyanat dugc tao ra bing cach st dung -
thanh phan polyete polyol (a) va thanh phén (B) chira nhém polyisoxyanat dugc tao
ra bang cach str dung it nhit thanh phén polyisoxyanat (b).

Ngoai ra, nhya polyuretan bao gbm, vi du, nhua polyuretan thu dugc béng
cach luu hoéa ché phdm tao nhwa polyuretan trong dé, thanh phin (A) chita nhém
hydro hoat dong duogc tao ra bang céach sir dung thanh phan polyete polyol (a) va
thanh phan (B) chtta nhém polyisoxyanat dugc tao ra bang cach str dung thanh phé”ui
polyisoxyanat (b).

Hon nita, nhya polyuretan bao gém, vi du, nhya polyuretan thu dugc béng
cach luu héa ché phdm tao nhua polyuretan trong do, thanh phin (B) chira nhém
polyisoxyanat chira chét tién trung hop uretan dugc tao ra bing phan Ung gifta thanh
phn polyete polyol (a) véi thinh phan polyisoxyanat (b).

Miic dit ché phim tao nhua polyuretan va nhya polyuretan trong cac phuong
4n nhu dugc minh hoa néu trén, sang ché khong giéi han dén ché phdm tao nhua
polyuretan va nhya polyuretan dugc minh hoa néu trén.

Thong thuong, cidc phuong an khac nhau duge st dung cho ché phidm tao
nhya polyuretan va nhua polyuretan c6 thé duoc st dung mién 14 hiéu qua theo séng

ché khéng bi suy giam.
Vi du thye hién sang ché

Mic di sang ché duoc mé ta chi tiét hon dudi diy bing cach vién din dén
céc vi du, ma khong lam gi6i han sang ché.
Chi tiét cac nguyén li€u dé tao ra ché phém tao nhya polyuretan va nhua

polyuretan la dugc mo ta.
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(a) Thanh phén polyete polyol

(al-1) Polyete polyol thu dugc bing cich bd sung 5 mol cua butylen oxit
vao trimetylol propan (tri s6 hydroxyl trung binh: 341 mgKOH/g, mat do (25°C):
1,00 g/cm?)

(al-2) Polyete polyol thu dugc bing cach bd sung 7 mol cla butylen oxit
vao trimetylol propan (tri s6 hydroxyl trung binh: 264 mgKOH/g, mat do (25°C):
1,00 g/cm?)

(al-3) Polyete polyol thu duoc bing cach bd sung 9 mol cla butylen oxit '
vao trimetylol propan (tri s6 hydroxyl trung binh: 215 mgKOH/g, mat d6 (25°C):
1,00 g/cm?)

(al-4) Polyete polyol thu dugc bang cach bd sung 7,6 mol cua butylen oxit
vao glyxerin (tri s& hydroxyl trung binh: 264 mgKOH/g, mat d6 (25°C): 1,00 g/cm?)
(a") Polyete Polyol

(al'-1) Polyete polyol thu duoc bang cach bd sung 8,7 mol cia propylen oxit
vao trimetylol propan (tri s6 hydroxyl trung binh: 264 mgKOH/g, mét do (25°C):
1,00 g/cm?)

(al'-2) Polyete polyol thu duoc béng cach bd sung 9,4 mol ciia propylen oxit
vao glyxerin (tri 6 hydroxyl trung binh: 264 mgKOH/g, mat do (25°C): 1,00 g/em®)

Tri s6 hydroxyl trung binh dwgc xac dinh theo JIS K1557-1 (Phuong phap
A).

(b) Thanh phin polyisoxyanat

(b-1) Cacbodiimit-dugc bién dbi diphenylmetan diisoxyanat-chira MDI dang
long (tén thwong hiéu: Lupranate MM-103, duoc tao ra bsi BASF INOAC
Polyuretans Ltd., mat do (25°C): 1,22 g/cm®, nhom isoxyanat tu do chira: 29,5 %
trong luong)

(b-2) Polyphenyl polymetylen polyisoxyanat (t€n thuong hi¢u: Millionate
MR-100, duge tao ra boi Nippon Polyuretan Industry Co., Ltd., mat d6 (25°C): 1,24
g/cm?, nhom isoxyanat tu do chira: 31,0 % trong lugng)

(b-3) Diphenylmetan diisoxyanat (tén thwong hiéu: Lupranate MI, dugc tao
ra bdi BASF INOAC Polyuretans Ltd., mat do (25°C): 1,21 g/cm?, nhém isoxyanat
tu do chira: 33,6 % trong luong)
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(c) Chét tién tring hop uretan duoc gidi han boi nhém isoxyanat thu dugc bing
phuong phép tao ra nhu sau

Trong binh 4 ¢ duoc trang bi voi may khudy, bo ngung hoi luu, nhiét ké va
5ng thdi nito, 15 phan trong lugng cua (al-2) va 85 phan trong lugng cta (b-1) duge
bd sung va dugc phan tmg & 90°C trong 1 gitr dé thu dugc chét tién tring hop uretan
(mat do (25°C): 1,19 g/cm?, nhém isoxyanat tu do chira: 22,1 % trong lugng).

Mat d6 cua mdi thanh phan dugc do theo JIS K 0061 (phuong phép ty trong
ké) dudi moi trudng khoang 25°C.

(Vidu1l dn3 va5dén7 vavidusosanh 1,2 va 4))

Thanh phan polyete polyol (a) hodc (a') 14 thanh phan (A) chira nhém hydro
hoat dong va thanh phén polyisoxyanat (b) hodc chat tién tring hop uretan (c) la
thanh phan (B) chira nhém polyisoxyanat dugc tron theo lwong pha tron dugc thé
hién trong bang 1 dé tao ra ché phim tao nhwa polyuretan chita c6 chira hai chit 1ong.
Luong pha tron cia thanh phin (A) chira nhém hydro hoat dong va thanh phan (B)
chira nhém polyisoxyanat duoc thiét 1ap dé ty 18 mol (ty 16 NCO/OH) ctia thanh phan
(B) chtra nhém polyisoxyanat dén nhém hydro hoat dong ctia thanh phan (A) chira
nhém hydro hoat déng 1a 1,05. Trong ché phim tao nhua polyuretan néu trén, 0,003
phén trong lugng ciia cht xdc tic 1am ting tdc d6 suw luu hoéa (tén thuong hidu:
NEOSTANN U-600, chtra bitmut: 20 % trong luong, dugc tao ra bai Nitto Kasei Co.,
Ltd., mat do (25°C): 1,13 g/cm?) dugc tiép tuc pha trén trén 100 phén trong luong
ctia tong thanh phan (a) chita nhém hydro hoat dong va thanh phéan (B) chtta nhém
polyisoxyanat va con duoc trdn, va hdn hop duoc phu trén kinh lam bang vat liéu
nén dé c6 d6 day 16p mang khoang 2 mm va sau d6 dugc luu héa & 30°C va 65% RH

trong 3 ngay dé tao ra mang phii nhwa polyuretan.
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<Panh gid mang phu cua nhua polyuretan>

Mang pht ctia mdi nhua polyuretan duge dénh gia bang phuong phép sau
day. Cac muc danh gia hinh dang, tinh chiu 4m/nhiét va phan trim nudc hap thy la
duoc mé ta dudi day. Két qua dénh gia duoc thé hién trong bang 1.

-Hinh dang

Thu duoc mang phu duoc quan sat bing mat, va su ¢6 hodc khong c6 su tao
bot d3 dugc xac nhan. Su cd hodc khong c6 su tao bot dugc danh giad bang ty 18
(phén tram, %) mat d6 (g/cm?, 25°C) clia mang phu (san phidm dugc luu héa), gia
dinh ring mat do (tri s§ Iy thuyét) ctia ché pham tao nhua polyuretan dugc xé4c dinh
tir ty 18 tron cta thanh phan (A) chira nhém hydro hoat dong va thanh phan (B) chta
polyisoxyanat dua trén mat do (g/cm®) ciia mdi thanh phan dugc mo ta néu trén 1a
100%. Ty 1& 16n hon chimg t6 rang su tao bot it.

Trong mdi lién hé nay, mat do cia mang phu duge do theo JIS K6911.

- Tinh chiu 4m/nhiét

Do cting cot D va tri s6 dién trd sudt thé tich cia mdi mang pht thu duoc
duoc do (ban dAu). Thir nghiém tinh chiu Am/nhiét dwoc thuc hién bang mang phi
con lai dé dung yén dudi mdi trudong khoang 121°C, 100% RH va 2 atméfe trong 90
gio, va do cimg cot D va tri s6 dién trd sudt thé tich sau khi duoc do thir nghiém.

DO cling cot D dugce do theo JIS K6253 bang cach str dung méy thir do cling
(ASKER Type D manufactured by Kobunshi Keiki Co., Ltd.). Tri s§ dién tro suit
thé tich dugc do theo JIS K6911.

Viéc giam nho hon trong d6 cimg c6t D chimg té ring mang phu wu viét hon
vé tinh chiu Am/nhiét. Viéc giam nho hon trong tri s6 dién trd suat thé tich ciing
chung to réng mang phu uu viét hon v& tinh chiu 4m/nhiét.

- Phén trdm nuéc hip thu

Ba mAu thir nghiém (3 cm x 1.5 cm) duoc cit ra tir mdi mang phu thu duoc,
va trong lwong mdi mau thir nghiém dugc do. Sau d6, ba miu thir nghiém thu dwoc
tir mbi mang phii dugc nhing vao nude chung cit & 20°C trong 24 gid va sau khi
loai bd nude tir bé mat, trong lwong mdi mAu thir nghiém duge do. Phan trim trong

luong tang dugc tinh trén ba mau thir nghiém, va tri s6 trung binh ctia n6 dugc xéac
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dinh 14 phan trim nudc hap thu clia mdi mang phu.

Phén trim nu6c hip thu nhé hon chimg té rang tinh ky nuéc ciia mdi mang
pht thu dwoc cao hon va mang phti uu viét hon vé tinh chiu &m/nhiét.
Hiéu qua dat dugc ciia sang ché

Ché phdm tao nhwa polyuretan theo sang ché c6 thé tao nhya polyuretan véi
hinh dang dep va tinh chiu am/nhiét wu viét. Ngoai ra, nhua polyuretan theo sang
ché c6 hinh dang dep va tinh chiu Am/nhiét wu viét.
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Yéu ciu bio hd
1. Ché phdm tao nhya polyuretan dugc tao ra bing cach sir dung it nhat thanh phan
polyete polyol (a) va thanh phan polyisoxyanat (b), trong d6

thanh phdn polyete polyol (a) néu trén bao gdm polyete polyol (al) thu duoc

bang cach bd sung butylen oxit vao polyol c6 ba hoic nhiéu nhém hydroxyl, va
polyol néu trén c¢6 ba hodc nhiéu nhém hydroxyl 1a trimetylolpropan.
2. Ché pham tao nhua polyuretan theo diém 1, trong do:

ché phim bao gdm thanh phan (A) bao gdm nhém hydro hoat dong va thanh
phén (B) chira nhém polyisoxyanat,

mét trong hai thanh phin (A) néu trén va thanh phan (B) dugc tao ra bang
cach st dung thanh phan polyete polyol (a) néu trén, va

thanh phan (B) néu trén dugce tao ra bang cach sir dung it nhit thanh phan
polyisoxyanat (b).

3. Ché phim tao nhua polyuretan theo diém 2, trong d6 thanh phan (A) néu trén bao
gdm nhém hydro hoat dong chita thanh phén polyete polyol (a) néu trén.

4. Ché pham tao nhua polyuretan theo didm 2 hoic 3, trong d6 thanh phan (B) néu |
trén bao gdm nhém polyisoxyanat bao gdm chét tién tring hop uretan duoc gidi han
boi nhom isoxyanat dugc tao ra bang cach cho thanh phin polyete polyol (a) néu

trén phan tng v6i thanh phan polyisoxyanat (b).

5. Nhua polyuretan thu duoc bing cach luu héa ché pham tao nhwa polyuretan dwoc

md ta theo diém bét ky trong s6 cac diém tir 1 dén 4.
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