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(57) Sang ché dé xuat quy trinh san xuét vat duc polyuretan, trong dé (a) polyisoxyanat
hiru co dugc tron voi (b) polyol bao gém polyesterol, (c) chat tao bot tuy v, (d) chat kéo
dai mach va/hodc chat lién két ngang, (©) chat xuc tac amin, (f) carbodiimit, (g) it nhat mot
thanh phan dugc chon tir nhom bao gom (i) este cia axit carboxylic don chirc, va (ii) este
clia axit carboxylic da chuc, va tiy ¥ (h) cac chat bd trg va/hodc cac chat phu gia khac, dé
tao thanh hdn hop phan tng, hdn hop duoc dwa vao khuodn va thue hién phan tmg dé tao
thanh vat dtc polyuretan.
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Linh vue ky thuat dwoe dé cap

Sang ché d xult quy trinh san xudt vit duc. polyuretan, trong do (a)
polyisoxyanat hitu co duge tron véi (b) polyol bao gdm polyesterol, (c) chit tao bot
tity ¥, (d) chit kéo dai mach va/hoic chit lién két ngang, () chit xtc tac amin, (f)
carbodiimit c6 cdng thitc chung Z-N=C=N-Z, trong d6 Z 1a gc hitu co va nguyén tir
nito ciia nhém carbodiimit -N=C=N- lién két v&i nguyén tr cacbon bic ba hoic
nguyén tir cacbon clia hé thom tai vi tri trén vong lién k& véi lién két C-N trong hé
thom mang gdc hitu co duoc lién két qua nguyén tir cacbon bac hai hodc bac ba vi hé
thom, (g) it nhit mot thanh phin dugc chon tir nhém bao gdm (i) este cua axit carbox-
ylic don chirc, va (ii) este ctia axit carboxylic da chirc, hiang sé phén ly (d4u tién) (pK)
ctia mdi axit ndm trong khoang 0,5 dén 5, va tuy ¥ (h) cac chit bd trg va/hodc céc chit
phu gia khéc, @& tao thanh hdn hop phan tng, hdn hop dugc dua vio khudn va thuc
hién phan ung dé tao thanh vat duc polyuretan, trong d6 polyesterol bao gbm
polyesterol (b1) thu dugc biang cach este héa axit dicarboxylic béo c¢6 2 dén 10 nguyén
tir cacbon va it nhit mét rugu chirc cao c¢6 5 dén 20 nguyén tir cacbon va tity y mot
rugu chirc cao ¢ 2 dén 4 nguyén tir cacbon trong d6 it nhit 20% theo trong lugng cua
rugu chirc cao 14 rugu chirc cao ¢6 5 nguyén tir cacbon hozc nhiéu hon, trén co sé tdng
lwong rugu chirc cao trong thanh phan (bl), va ty ¥ polyesterol (b2) thu dugc bing
céch este hoa axit dicarboxylic béo hoic thom c6 2 dén 10 nguyén tir cacbon va it nhét
mot rugu chirc cao ¢6 2 dén 4 nguyén tir cacbon va nhé hon 20% theo trong luong ciia
it nhdt mot rugu chicc cao ¢6 5 hodc nhiéu hon nguyén tr cacbon, trén co s& téng
lwong rugu chirc cao trong thanh phan (b2), va tily v polyesterol khac (b3) trong d6
thanh phan axit bao gdm it nhit mot axit dime. Sang ché con @& cép dén vat dic
polyuretan thu dugc bang quy trinh nay va viéc sir dung vét dic polyuretan nay lam dé
gidy, cu thé 13 gidy cao cb cho quin ddi ma thudng dugc bao quan trong nhidu nim

trudce khi st dung.
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Tinh trang k§ thuit ciia sang ché

Polyuretan polyeste dugc st dung, vi du, dudi dang chit dan hdi dang nén hodc
dang bot trong, vi du, cac ing dung gidy. Trong ban md ta ndy, polyuretan polyeste co
dic diém co hoc tét hon so véi polyuretan polyete. Ngoai ra, polyuretan PESOL c6
kha ning chéng phf“mg dugc cai thién khi ¢6 mit cda vat liéu hitu co nhu isooctan.
Kha ning chéng phdng nay 1a yéu ciu quan trong dé str dung gidy bao ho va khong thé
dugc dap ing néu st dung polyete polyuretan. Nhuge diém cia polyuretan polyeste 1a
chiing dé bi thiy phan dic biét trong moi trudng néng dm. Hién tuong thiy phan nay
khong chi dién ra trong qua trinh sir dung ma con trong qua trinh bao quan. Pidu nay
dic biét gay bat loi & ving ma thoi trang khong c6 vai trd quan trong va gidy cao ¢

thuong dugc luu trit trong vai ndm nhu giay cao c¢6 quan doi.

Polyuretan dya trén polyesterol thudng dugc san xuét bang cach sir dung
polyesterol thu dugc bing cach da tring ngung cdc axit C4-C6-dicarboxylic véi ru:(_ru‘
da chuc. Tuy nhién, céc polyuretan ndy cé nhugc diém 13 ching c6 do bén thiy phan
khong tot. D& cai thién do bén thuy phan cua polyuretan dua trén polyesterol, axit
C4-C6-dicarboxylic, vi du, dugc thay thé bing nhidu axit dicarboxylic ky nuéc. Vi
véy, US 2005124711 md ta polyuretan polyeste vi t& bao c6 ngudn gbc tir polyesterol
thu dugc tir axit béo dime. Tuy nhién, bién phap dugc boc 16 trong US 2005124711

khong din dén cai thién nhidu d6 bén thiy phan.

WO 2004/050735 md ta viéc sir dung polyesterol dya trén hdn hgp cua axit
orthophtalic va axit dicarboxylic ¢6 8-12 nguyén tir cacbon dé cai thién do bén thay

phan.

Nhuoc diém clia polyeste d ci thién d6 bén thity phan nay 1a vat liéu thd dugc
sir dung dét tién. Ngoai ra, dic tinh co hoc kém hon so v6i polyuretan dya trén
polyesterol ¢ dién thu dugc bing cach da trung ngung céac axit C4-C6-dicarboxyliac

v6i rugu da chirc.
US 20020120027 boc 16 quy trinh trong d6 cac este cua axit monobazo hoic

polybazo carboxylic dugc sir dung theo ty 1 duéi ty luong.héa hoc so v&i chét xuc tac

amin dugc ding dé cai thién d6 bén thay phan. Nhugc diém cta quy trinh nay la két
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qué cai thién dd bén thuty phan chi tdn tai trong thoi gian ngén (khoang 9 ngay & 70°C

va 95% d6 4m twong dbi).
Bin chit ky thuit ciia sing ché

Muc dich ctia sang ché @& xuét polyuretan dwa trén polyesterol va c6 dd bén
thily phan dugc cai thién va dic tinh co hoc tbt. Muc dich khéc cia sang ché d& xuét
vat dac polyuretan dap tng dugc céc tidu chuin trong thir nghiém thay phan khi st
dung SATRA TM344 (bdo quin & 70°C va 95% dd 4m tuong dbi) trong it nhat 28
ngay v6i dd bén kéo duy tri 16n hon 80% so véi gi4 tri ban dAu. Ngoai ra, muc dich
ctia sang ché 13 d& xuit vét ddc polyuretan thich hop 1am vat lidu 1am dé giay dé san

xuat giay cao cd cho quan doi.

Muc dich cua séng ché c6 thé dat duoc b%lng vét dic polyuretan ma c6 thé dugc
san xuét bang quy trinh, trong d6 (a) polyisoxyanat hitu co dugc tron véi (b) polyol
bao gdm polyesterol, (c) chét tao bot tiy ¥, (d) cht kéo dai mach va/hoic chit lién két
ngang, (e) chit xuc tac amin, (f) carbodiimit c6 cong thirc chung Z-N=C=N-Z, trong
d6 Z 1a gbc hitu co va nguyén tir nito ciia nhém carbodiimit -N=C=N- lién két v&i
nguyén tir cacbon bic ba hodc nguyén tir cacbon cia hé thom tai vi tri trén vong lién
ké véi lién két C-N trong hé thom mang gbc hitu co dugc lién két qua nguyén tir
cacbon bic hai hodc bac ba véi hé thom, (g) it nhit mot thanh phén dugc chon tir
nhém bao gbm (i) este cua axit carboxylic don chirc, va (ii) este clia axit carboxylic da
chire, hing s6 phan ly (d4u tién) (pK) ciia mdi axit ndm trong khoang 0,5 dén 5, va tiy
¥ (h) céc chét bd trg va/hodc cdc chit phy gia khéc, dé tao thanh hdn hop phén tng,
hén hop dugc dua vao khudn va thyc hién phan tng dé tao thanh vat dic polyuretan,
trong d6 polyesterol bao gdm polyesterol (bl) thu duqé bing cach este héa axit
dicarboxylic béo c6 2 dén 10 nguyén tir cacbon va it nhit mot ruou chirc cao ¢6 5 dén
20 nguyén tir cacbon va tury y mdt rugu chic cao c6 2 dén 4 nguyén tir cacbon trong
d6 it nhat 20% theo trong lwong ciia rugu chire cao 1a rugu chic cao ¢b 5 nguyén tr
cacbon hogc nhiéu hon, trén co s& tng lugng rugu chirc cao hon trong thanh phin
(bl), va tuy y polyesterol (b2) thu dugc bing cach este héa axit dicarboxylic béo hoic
thom c6 2 dén 10 nguyén tir cacbon va it nhit mot rugu chuc cao c6 2 dén 4 nguyén tir

cacbon va it hon 20% theo trong luong cua it nhit mot rugu chirc cao ¢ 5 hoic nhiéu
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nguyén tir cacbon, trén co s& tong lwong rugu chirc cao trong thanh phan (b2), va tiy y

polyesterol khéc (b3) trong d6 thanh phén axit bao gdm it nhit mot axit dime.
Mo ta chi tiét sang ché

Cu thé, vit dtc polyuretan theo sang ché 1a thé dan hdi. Thé dan hdi nay bao
gdm thé dan hdi polyuretan nén, ciing ding dé chi nhua dic, va bot polyuretan dan
hdi, tét hon 13 bot polyuretan lidn khéi. Vi muc dich cia séng ché, thuat ngit bot
polyuretan dan hdi dung d& chi bot polyuretan theo DIN 7726 ma sau khi bién dang
ngén khoing 50% dd day theo DIN 53 577 khong c¢6 bién dang thira nhiéu hon 2% do
diy ban du cta ching sau 10 phut. Vi muc dich cta séng ché, bot polyuretan lién
khdi 1a bot polyuretan theo DIN 7726 c6 vung ngoai ma, do quy trinh tao hinh, co ty
trong cao hon 15i. Ty trong bot toan thé trung binh trén 15i va viing ngoai t6t hon 1a
nam trong khoang tir > 150 g/l dén 850 g/1, t6t hon 1a ndm trong khoang tir 180 g/l dén
750 g/1, tot hon nita 12 nim trong khoang tir 200 g/l dén 650 /1. TY trong cta thé dan
hdi polyuretan nén nim trong khoang tir > 850 g/l dén 1400 g/1, tt hon 1a ndm trong
khoang tir 900 dén 1300 g/l va cu thé 13 nim trong khoang tir 950 dén 1200 g/l.

Céc polyisoxyanat hitu co va/hodc dugc cai bién (a) dugce ding d& tao ra vét
dGc polyuretan theo séang ché bao gdm isoxyanat nhi chirc hodc da chitc béo,
xycloaliphatic va thom da biét dén trong linh vyc k§ thuat (cu tir a-1) va cling bao
gbm hdn hop bét ky cua chung. Vi dy 1a diisoxyanat diphenylmetan don thé (MDI), vi
du diphenylmetan 4,4’-diisoxyanat, diphenylmetan 2,4’-diisoxyanat, hdn hop cua
diisoxyanat diphenylmetan don thé va chit ddng déng cia diisoxyanat diphenylmetan
c6 nhiéu hon hai vong (MDI polyme), tetrametylen diisoxyanat, hexametylen
diisoxyanat (HDI), isophoron diisoxyanat (IPDI), tolylen 2,4- hodc 2,6-diisoxyanat
(TDI) hodc hdn hgp isoxyanat da néu.

Ut tién st dung 4,4'-MDI. 4,4'-MDI duoc ding tét hon 12 c¢6 thé bao gdm tir 0
dén 20% theo trong lugng 1a 2,4’-MDI va lugng nho, 1én dén khoang 10% theo trong
lugng, 1a polyisoxyanat dugc cai bién allophanat hoic uretonimin. Luong nho
polyphenylenpolymetylen polyisoxyanat (MDI polyme) ciing c6 thé dugc ding. Téng
lugng céc polyisoxyanat nhém chirc cao tdt hon 1a khong nén vugt qua 5% theo trong

luong isoxyanat da dung.



26062

Thanh phan polyisoxyanat (a) tdt hon 1a dugc dung & dang chét tién tring hop
polyisoxyanat. Chét tién tring hop polyisoxyanat thu dugc bing cach cho
polyisoxyanat (a-1) ctia loai dugc md té & trén, vi du & nhiét 6 nim trong khoang tir
30 dén 100°C, tét hon 1a & khoang 80°C, phan tng véi polyol (a-2), d& tao thanh chit
tién tring hop.

Polyol (a-2) dugc ngudi c6 hiéu biét trung binh biét dén va dwoc mé ta, vi dy,
trong "Kunststoffhandbuch", volume 7, Polyuretan, Carl Hanser Verlag, 3rd edition

1993, chapter 3.1. Uu tién st dung polyesterol dugc md ta trong b) 1am polyol (a-2).

Chét kéo dai mach hoic chét lién két ngang thong thuong tiy ¥ dugc bd sung
vao polyesterol di néu trén khi diéu ché chét tién tring hgp isoxyanat. C4c chét nay

dugc mo ta bén dudi trong (d).

Polyol (b) bao gdm polyesterol. Lam polyesterol, st dung dugc thuc hién tir
polyesterol c6 it nhit hai nguyén tir hydro c6 hoat tinh phan Gng véi nhém isoxyanat.
Polyesterol tt hon 12 c6 trong lwgng phén tir trung binh s 16n hon 450 g/mol, dic bidt
t6t hon 13 ndm trong khoang tir > 500 dén < 6000 g/mol va cu thé 1a nim trong khoang

tir 600 dén 3500 g/mol. Tét hon 1a thanh phén (b) chi chta polyestepolyol.

Polyol polyeste d& san xuét polyuretan gdc polyeste noi chung c6 thé duge didu
ché tir axit dicarboxylic hitu co vi dy axit hitu co ¢6 tr 2 dén 12 nguyén tir cacbon, tt
hon 13 axit dicarboxylic béo c6 tir 2 dén 10 nguyén tir cacbon va dic biét tt hon 1a tir
4 dné6 nguyén tir cacbon, va rugu polyhydric, t6t hon 1a diol, ¢6 tir 2 dén 12 nguyén

ttr cacbon, tot hon 1a tir 2 dén 6 nguyén tr cacbon.

Dé diéu ché polyol polyeste, axit hitu co, vi du thom va tét hon 13 béo,
polycarboxylic va/hodc din xut va rugu polyhydric c¢6 thé dugce da tring ngung khi
khong c6 mit chét xtc tac hodc tét hon 1a khi c6 mit ciia chit xuc tic este héa, thuin
lgi trong moi trudng khi tro, vi du nito, cacbon monoxit, heli, acgon v.v, néng chiy &
nhiét 6 nim trong khoang 150 dén 250°C, tét hon 1a ndm trong khoang tir 180 dén
220°C, tlly y trong 4p suét giam, dén sb axit mong mudn, t&t hon 13 nhé hon 10, dic
biét tot hon 12 nhé hon 2 va tham chi dwoc wu tién nita 1a nhé hon 1. Theo phuong é4n
duge wu tién, hon hop este hoa dugc da tring ngung & nhiét dd di néu trén dén sb axit

nim trong khoang tir 80 dén 30, t6t hon 12 ndm trong khdéng tir 40 dén 30, trong 4p
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sudt khong khi va tiép theo trong 4p sudt nho hon 500 mbar (50000 Pa), tdt hon la ndm
trong khoang tir 50 dén 150 mbar (5000 dén 15000 Pa). Céc chét xuc tac este hoa c6
thé 13, vi du, chét xuc tac sét, cadimi, coban, chi, kém, antimon, magie, titan va thiée &
dang kim loai, oxit kim loai hoic mudi kim loai. Tuy nhién, su da trung ngung ciing c6
thé dugc thuc hién trong pha léng khi c6 mit cia chit pha lodng va/hodc chit cubn
theo nhu benzen, toluen, xylen hozc clobenzen dé chung cét ddng sdi nudc ngung tu.
Dé diéu ché polyol polyeste, axit hitu co polycarboxylic ve‘(/hoéc dan xuét va ruou pol-
yhydric thuén lgi dugc da tring ngung theo ty 1& phan tir 1a 1:1-1,8, t6t .horn la
1:1,05-1,2.

Polyol polyeste thu dugc t6t hon 13 ¢6 nhém chirc ndm trong khoang tir 2 dén 4,
cu thé 1a ndm trong khoang 2 dén 3, va trong lugng phan it trung binh s6 ndm trong
khoang tir 480 dén 8000 gmol, t6t hon 13 nim trong khoang tir 700 dén 5000 g/mol va
cu thé 12 ndm trong khoang 1000 dén 3000 g/mol.

Polyesterol thich hgp khéc 13 polyesterol duoc cai bién polyme, tt hon 14
polyesterol ghép. Polyesterol nay la polyesterol polyme ma thuong c6 ham lugng cua
polyme déo nhiét t&t hon 13 nim trong khoang tir 5 dén 60% theo trong lugng, t6t hon
12 ndm trong khoang tir 10 dén 55% theo trong lugng, dic biét tét hon la nérﬁ trong
khoang tir 15 dén 50% theo trong luong va cu thé 1a nﬁm trong khoang tir 20 dén 40%,
theo trong luong. Cac polyesterol polyme nay dugc mo ta trong WO 05/098763 va
EP-A-250 351, vi du, va thuong duge didu ché bing cach polyme héa gbe tw do céc
monome olefin thich hop, vi du styren, acrylonitril, (met)acrylat, axit (met)acrylic
va/hodic acrylamit, trong polyesterol 1am gbc ghép. Cac mach bén thudong dugc tao
bing cach truyén cac gbe tr do tir mach polyme dang phat trién dén polyesterol hodc
polyeterol. Polyesterol polyme bao gdm, ngodi copolyme ghép, chu yéu 1a

homopolyme ctia c4c olefin phén tan trong polyesterol khong dbi.

Theo phwong 4n dugc wu tién, acrylonitril, styren, tt hon 13 acrylonitril va
styren, dugc ding lam monome. Cic monome tuy y dugc trung hgp khi ¢6 mat cla
monome khéc, macrome, tirc 12 polyol c¢6 thé polyme héa gbe tu do, khong no, chét
lam chédm va c6 st dung chét khoi mao géc tu do, thuong 12 hgp chét azo hodc peroxit,

trong polyesterol hodc polyeterol 1am pha lién tyc. Quy trinh nay dugc mo ta, vi du,
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trong DE 111394, US 3304 273, US 3 383351, US3 523093, DE 1152536 va
DE 1152 537.

Trong polyme héa gbc tu do, cdc macrome dugc két hgp kém vao mach
copolyme. Vigc nay tao thanh cac copolyme khéi cé khdi polyeste va khéi
poly(acrylonitril-styren) & giao dién ctia pha lién tyc va pha phén tan hoat dong nhu
chét tuwong hop pha va khir két tu cia cac hat polyesterol polyme. Ty 1& cua céac
macrome thudng nim trong khodng tir 1 dén 20% theo trong lugng, trén co s téng

trong luong ciia monome dugc ding dé diéu ché polyol polyme.

Néu polyol polyme duge bao gdm, s& t6t hon 14 c6 mit véi cac polyesterol
khéc. Ty 1€ cua polyol polyme dic biét t6t hon 14 16n hon 5% theo trong luong, trén co
s& tdng trong lwong cta thanh phén (b). Cac polyesterol polyme c6 thé, vi dy, dugc
bao gdm & lrong nim trong khoang tir 7 dén 90% theo trong lwgng hodc nim trong
khoang tir 11 dén 80% theo trong lugng, trén co s& tong trong lugng cia thanh phin

(b).

Polyol (b) bao gdm it nhit mot polyesterol (b1) thu dugc bing cach este hoa
axit dicarboxylic béo c¢6 2 dén 10, nguyén tir cacbon va it nhit mot rugu chirc cao hon
c6 5 dén 20 nguyén tir cacbon va tlly ¥ mot rugu chirc cao hon c6 2 dén 4 nguyén ti
cacbon trong d6 it nhét 20% theo trong lugng, t6t hon 13 it nhit 30% theo trong lugng
va t8t hon nira 12 it nhat 40% theo trong lugng va dic biét hon 50% theo trong lugng
cia rugu chitc cao hon 1 rugu chirc cao hon ¢ 5 hoic nhiéu nguyén tr cacbon. Ngoai
polyesterol (b1) theo phwong 4n dwgc vu tién polyol (b) bao gdm polyesterol (b2) thu
dugc biang cich este hoa axit dicarboxylic béo hodc thom c6 2 dén 10 nguyén ti,
cacbon va it nhat mot rugu chirc cao hon c¢6 2 dén 4 nguyén tir cacbon va nhé hon
20% theo trong lugng, tot hon 1 nhd hon 10% theo trong lugng va tét hon nita 13 nhé
hon 5% theo trong luong 12 it nhit mdt rugu chirc cao hon c6 5 hozc nhiéu hon nguyén
tir cacbon, trén co s& tdng luong rugu chirc cao hon trong thanh phén (b2). Tét~ hon 1a
s6 nguyén tir cacbon chi tinh toén cho c4u triic c6 lugng céc nguyén tir cacbon lién két
16n nhét, tirc 14 s6 nguyén tir cacbon trong mach alkyl thing hodc phan nhanh. Piéu
nay c¢6 nghia 1 theo phwong 4n dwgc wu tién ndy sb nguyén tir cacbon thich hop trong
cdu triac duoc x4c dinh chi bang cach xem céc nguyén tit cacbon két ndi vai nhau theo

mach alkyl thing hozic phan nhéanh. Trong trudng hop céu tric ndy dugc ngit bing dj

-8
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nguyén tir nhu ciu trac ete, vi du nhu trong dietylen glycol, chi c4u tric cacbon 16n
nh4t ma cac nguyén tir cacbon két ndi v6i nhau trong trudng hop ndy 1a cu tric etylen

dugc xem c0 hai nguyén tir cacbon.

Céc axit dicarboxylic cé thé 13, vi du: axit sucxinic, axit glutaric, axit adipic,
axit suberic, axit azelaic, axit sebaxic, axit decandicarboxylic, axit maleic, axit
fumaric, axit phtalic, axit isophtalic va axit terephtalic. Cac axit dicarboxylic c6 thé
dugc dung riéng hoic két hop v6i nhau. Thay cho céc axit dicarboxylic tu do, cling s&
c6 thé dung din xuft axit dicarboxylic trong ung nhu cac este dicarboxylic cua ruou
c6 tir 1 dén 4 nguyén tir cacbon hodc anhidrit dicarboxylic. Uu tién st dung cac hén
hop axit dicarboxylic cua axit sucxinic, glutaric va adipic theo ty 1€ trong lugng 13, vi
dy, 20-35 : 35-50 : 20-32 va cu thé 13 axit adipic. Cac polyol polyeste tir lacton, vi du
g-caprolacton, hodc axit hydroxycarboxylic, vi du axit o-hydroxycaproic, cling c6 thé

duogc dung. V6i tinh toan & trén cic polyestepolyol ndy duge xem 13 axit.

Céac vi du vé rugu dihydric va polyhydric, cu thé 1a diol, 1a: etandiol, dietylen
glycol, 1,2- hodc 1,3-propandiol, dipropylen glycol, 1,4-butandiol, 1,5-pentandiol,
1,6-hexandiol, 1,10-decandiol, glyxerol va trimetylolpropan. Uu tién st dung etandiol,
dietylen glycol, 1,4-butandiol, 1,5-pentandiol, 1,6-hexandiol va neopentylglycol trong,
do 1,5-pentandiol, 1,6-hexandiol va neopentylglycol dugc xem 1a céc diol ¢6 5 nguyén

t&r cacbon hozc nhiéu hon.

Theo phuong an dugc wu tién cac polyol (b) con bao gdm polyol polyeste (b3)
trén co s¢ axit dime. Trong céc polyol polyeste (b3) thanh phin axit bao gbm axit
dime. Polyesterol (b3) thu dugc bang cach phan tmg axit dime, tuy y axit dicarboxylic
thom hogic béo c6 2 dén 15 nguyén tir cacbon va it nhit mot ruou chirc cao hon c6 2
dén 20 nguyén tir cacbon. Axit dicarboxylic va rugu dihydric hodc polyhydric tét hon

14 cdc hop chét da xac dinh & trén c6 thé dugc dung.

Thuét ngit axit béo dime d3 dugc biét dén trong linh vuc va dung dé chi san
phdm dime héa cta céc axit béo don hozic da bt bdo hoa va/hoic cac este clia ching.
Céc axit béo dime dugc wu tién 1a dime ctia C10 dén C30, t6t hon nita 1a C12 dén C24,
dic biét C14 dén C22, va dic biét mach alkyl C18. C4c axit béo dime thich hop bao
gdm san phidm dime hoa ciia axit oleic, axit linoleic, axit linolenic, axit palmitoleic, va

axit elaidic. C4c san phdm dime hoéa ciia hdn hop axit béo khong no thu dugc trong
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qué trinh thity phan chét béo va diu ty nhién, vi dy diu huéng duong, ddu dau nanh,
dau oliu, diu hat cai, diu hat bong va diu gd théng, ciing c6 thé dugc dung. Hydro
héa, vi du b%mg cach sir dung chét xuc tac niken, cac axit béo dime ciing c6 thé dugc

dung.

Ngoai cac axit béo dime, dime hoéa thuong din dén lwong axit béo oligomeric
thay d6i (dugc goi 1a "trime") va san phém du cla axit béo don thé (dugc goi la
"monome"), hogc céc este ciia chiing, c6 mit. Lwong monome c6 thé, vi du, dugc giam
bang cach chung cit. Cac axit béo dime thich hgp c6 ham lugng dicarboxylic (hodc
dime) 16n hon 60%, tét hon 1 16n hon 75%, t6t hon nita 14 ndm trong khoang tir 80
dén 96%, cu thé ndm trong khoang 85 dén 92%, va dic biét nim trong khoang 87 dén
89% theo trong luwong. Ham lugng trime thich hgp 1a nhé hon 40%, t&t hon 13 nim
trong khoang tir 2 dén 25%, t&t hon nita 14 nim trong khoang 5 d&n 15%, cu thé 1a nim
trong khoang 7 dén 13%, va dic biét ndm trong khoang 9 dén 11% theo trong lugng.
Ham lugng monome t&t hon 14 nhé hon 10%, tét hon nita 13 nim trong khoang tir 0,2
dén 5%, cu thé 1 ndm trong khoang 0,5 dén 3%, va dic biét ndm trong khoang 1 dén
2% theo trong lugng. Tt ca cac gia tri % theo trong lugng & trén trén co sé téng trong

lugng cua trime, dime va monome ¢ miit.

Theo phuong an duge wu tién ham lugng axit dime trong polyesterol (b3), trén
co s¢ tdng lwong diaxit trong polyol (b3) it nhét 1a 20% theo trong lugng, t6t hon nita
14 ndm trong khoang tir 30 &&n 90% theo trong lugng va cu thé 1a ndm trong khoang 40
dén 80% theo trong luong. Polyesterol (b3) trén co s& axit dime c6 ban trén thivtruf(‘mg

vi du v6i nhén hi¢u Priplast® tir Corda International Plc.

Trong lugng phén tit ctia polyesterol (b3) tét hon 14 nim trong khoang tir 450
dén 6000 g/mol, t&t hon nita 1a ndm trong khoéng 1000 dén 3000 g / mol va tét nhét 13
nim trong khoang 1500 dén 2500 g/mol. Tét hon nita 14 polyesterol (b3) c6 gia tri hy-
droxyl nidm trong khoang tir 10 dén 100, t6t hon nita 1a nim trong khoang 30 dén 80,
cu thé 13 ndm trong khoang 40 dén 70, va dic biét nim trong khoang 50 dén 60 mg
KOH/g. Ngoai ra, polyesterol (b3) tdt hon 13 c6 gia tri axit nhd hon 2, tét hon nita 13
nh6 hon 1,7, cu thé 13 nhé hon 1,3, va dic biét nhé hon 1,0.

Ngoai cc polyesterol, polyol khac c¢6 trong luong phin tir trung binh sé 16n

hon 500 g/mol, vi du polyeterol, ciing c6 thé dugc dung 13 polyol (b), tuy nhién, theo
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phuong an duge uu tién chi polyesterol dugc dung 1a polyol (b). Theo phuong an dugc
ru tién hon vé co ban chi polyesterol (b1) va (b2) va tuy y (b3) dugc dung 14 thanh
phin (b). Néu céac polyol polyeste ghép a4 mot phan cta polyol (b) chi polyol mang
dugc xem xét danh gid ligu polyol ghép dugc xem 1a mdt trong cic polyol (b1), (b2)
hoiic (b3). '

Tét hon 1a ham lugng polyesterol (b1) ndm trong khoang 15 dén 60% theo
trong lugng, dwgc vu tién hon 13 nim trong khoang 20 dén 50% theo trong lugng, ham
lugng polyesterol (b2) nim trong khoang 20 dén 80% theo trong lugng, dugc vu tién
hon 13 nim trong khoang 35 dén 70% theo trong lugng va ham lugng polyesterol (b3)
nam trong khoang 5 dén 20% theo trong lugng, duoc wu tién hon 13 nim trong khoang
10 d&én 15% theo trong lugng, trén co sé tong trong lugng polyesterol (bl), (b2) va
(b3).

Ngoai ra, cic chit tao bot c) ¢6 trong quy trinh san xuét vat dac dang bot
polyuretan. Céc chét tao bot ¢) ndy c6 thé bao gbm nuc’rc: Ngoai nuéc, cic hop chit
hoat dong héa hoc vahoidc vat ly da biét thuong c6 thé dugc ding thém l1a chit tao bot
c). V6i muc dich ciia sang ché, cac chét tao bot héa hoc 1a hgp chit phan Ung véi
isoxyanat dé tao thanh san phém khi, vi du nuéc hoic axit formic. Céac chét tao bot vit
1y 14 hop chét dugc hoa tan hogc tao nhii héa dugc trong vét liéu khéi dong dé san xuét
polyuretan va bay hoi trong diéu kién tao thanh polyuretan. Cac chét nay 13, vi du,
hydrocacbon, hydrocacbon halogen héa va cac hgp chét khéc, vi du alkan duoc perflo
héa, vi du perflohexan, cic cloflocacbon va ete, este, xeton, axetal hodc hdn hop cua
ching, vi dy hydrocacbon béo (xyclo) c6 tir 4 dén 8 nguyén tr cacbon, hoic
hydrocacbon flo héa nhu Solkane® 365 mfc tir Solvay Fluorides LLC. Theo phuong
an dugc wu tién, hdn hop chira it nhit mot trong cac chét tao bot va nudc duogc dung la
chit tao bot va cu thé 1a nuéc duge ding 13 chit tao bot dé. Néu nuéc khong duoc

diing 12 chét tao bot, wu tién sir dung loai trir cac chit tao bot vat ly.

Ham lugng nuéc, theo phuong 4n duge wu tién, nim trong khoang tir 0,1 dén
2% theo trong luong, t6t hon 12 nim trong khoang tir 0,2 dén 1,5% theo trong lugng,
dic biét tot hon 12 ndm trong khoang tir 0,3 dén 1,2% theo trong lugng, trén co s& tong

trong lugng céc thanh phan a) dén h).

-11-



26062

Theo phwong 4n dugc wu tién khac, cic vi ciu réng chira chét tao bot vat ly
dugc thém 13 chét tao bot bd sung vao phan img cia thanh phén a) dén h). Vi ciu rong

cling c6 thé dugc ding két hop vai chét tao bot da néu trén.

Vi cau réng thudong bao gdm vo 14 polyme déo nhiét va duoc nap ddy trong 16
chit 16ng, soi thip trén co s& cac alkan. Sy san xuét cac vi cAu rdng nay dugc md ta, vi
dy, trong US 3 615 972. Vi ciu rdng thuong c6 dudng kinh nim trong khoang tir 5 dén
50 um. Céc vi du vé vi ciu rdng thich hop thu dwgc & nhan hiéu Expancell® tir Akzo
Nobel.

Céc vi cdu rdng thudong dugc bd sung v6i lugng nam trong khoang tir 0,5 dén

5% theo trong luong, trén co sé téng trong lwong cta thanh phin b), ¢) va d).

Cac chét kéo dai mach va/hodc chét lién két ngang d), st dung chit c6 tr(_)ng‘
lugng phan tir t&t hon 1 nhé hon 450 g/mol, diic biét tét hon 1a ndm trong khoang tir
60 dén 400 g/mol, v6i chit kéo dai mach c¢6 2 nguyén tir hydro c6 hoat tinh phan @ng
v6i isoxyanat va chit lién két ngang c6 3 nguyén tir hydro c6 hoat tinh phén Ung vai
isoxyanat. C4c chit nay t6t hon 14 c6 thé dwoc dung riéng 1¢ hodc & dang hdn hop. Uu
tién st dung cac diol va/hoic triol ¢6 trong lwrong phan tir dudi 400, dic biét tbt hon 1a
nim trong khoang tir 60 dén 300 va cu thé 13 nim trong khoang tir 60 dén 150. Céc
kha nang 13, vi dy, diol béo, xycloaliphatic vi/hodc araliphatic c6 tir 2 dén 14, t5t hon
1a tir 2 dén 10, nguyén tir cacbon, vi du etylen glycol, 1,3-propandiol, 1,10-decandiol,
1,2-, 1,3-, 1,4-dihydroxyxyclohexan, dietylen glycol, dipropylen glyéol va
1,4-butandiol, 1,6-hexandiol va bis(2-hydroxyetyl)hydroquinon, triol, nhu 1,2,4-,
1,3,5-trihydroxyxyclohexan, glyxerol va trimetylolpropan va oxit polyalkylen chira
hydroxyl trong lwong phan tir thip trén co sé etylen oxit va/hodc 1,2-propylen oxit va
diol d3 néu trén va/hoic triol 13 phan tir chit mdi. Cyu thé 13 wu tién su dung
monoetylen glycol, 1,4-butandiol, dietylen glycol, glyxerol hodc cic hdn hgp cua
ching 13 chit kéo dai mach (d).

Néu céc chét kéo dai mach, chit lién két ngang hodc hén hgp ctia ching duoc
ding, chiing thuan lgi dugc st dung v6i lugng nim trong khoang tir 1 dén 60% theo
trong lugng, tot hon 13 ndm trong khoang tir 1,5 dén 50% theo trong lugng va cu thé 1a
nim trong khoang tir 2 dén 40% theo trong luong, trén co s& trong luong cuia thanh
phan b) va d).
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Céc chit xiic tic d& tao ra bot polyuretan, wu tién st dung hop chit ting manh
phan tng ctia polyol (b) va tily y chét kéo dai mach va chét lién két ngang (d) véi
polyisoxyanat hitu co, tlly y dugc cai bién (a). Cac chét nay bao gdm chét xuc tac
amin. C6 thé ké ra, vi du, cac amidin nhu 2,3-dimetyl-3,4,5',6-tetrahydropyrimidin,
amin bac ba nhu trietylamin, tributylamin, dimetylbenzylamin, N-metylmorpholin,
N-etylmorpholin, N-xyclohexylmorpholin, N,N,N',N'-tetrametyletylendiamin,
N,N,N',N'-tetrametylbutanediamin, N,N,N',N'-tetrametylhexanediamin,
pentametyldietylentriamin, bis(dimetylaminetyl) ete, bis(dimetylaminpropyl)ure,
dimetylpiperazin, 1,2-dimetylimidazol, 1-azabixyclo[3.3.0]octan va t&t hon 1a
1,4-diazabixyclo[2.2.2]octan va hgp chit alkanolamin nhu trietanolamin,
triisopropanolamin, N-metyldietanolamin va N-etyldietanolamin va
dimetyletanolamin. Uu tién sir dung trietylamin, tributylamin, dimetylbenzylamin,
N-metylmorpholin, N-etylmorpholin, N-xyclohexylmorpholin, N,N,N',N'-
tetrametyletylendiamin, N,N,N',N'-tetrametylbutandiamin, N,N,N',N'-
tetrametylhexandiamin, pentametyldietylentriamin, bis(dimetylaminetyl) ete,
bis(dimetylaminpropyl)ure, dimetylpiperazin, 1,2-dimetylimidazol, 1-
azabixyclo[3.3.0]octan, 1,4-diazabixyclo[2.2.2]octan, 1,8-diazabixyclo[5.4.0Jundec-7-
en (DBU) va hdn hop ctia chiing 13 chét xtc tac amin. Cu thé 13, 1,4-

diazabixyclo[2.2.2]octan dugc ding 14 chét xdc tdc amin.

Ngoai céc chit xtic tic amin, ciing s& c6 thé dung hop chét ¢6 hoat tinh xtc téc,
khéc nhu hop chit kim loai hitu co, t6t hon 13 hop chit thiéc hitu co nhu muéi thiée
(I) ctia axit carboxylic hitu co, vi du mudi thiéc (IT) axetat, thiéc (II) octoat, thiéc )
ethylhexanoat va thiéc (II) laurat, va dialkyltin(IV) cia axit carboxylic hitu co, vi du
dibutyltin diaxetat, dibutyltin dilaurat, dibutyltin maleat va dioctyltin diaxetat, va cling
carboxyl hoa bismut nhu bismut(IIl) neodecanoat, bismut 2-etylhexanoat va bismut
octanoat, hogc hdn hop ciia chiing 13 chét xuc tac. Uu tién sir dung loai trir chit xuc tac

amin.

Ul tién str dung nim trong khoéng tir 0,001 dén 5% theo trong lugng, cu thé 13
nam trong khoang tir 0,05 dén 2% theo trong lugng, 1a chét xdc tac hoic hdn hop chét

XUc téc, trén co s& trong lugng cia thanh phin b).
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Carbodiimit (g), sir dung hop chit c6 cong thirc chung Z-N=C=N-Z, troﬁg de Z
1a gbc hitu co va nguyén tir nito ciia nhém carbodiimit -N=C=N- hozc dwoc lién két
v0Oi nguyén tir cacbon béac ba hodc nguyén tir cacbon ctia hé thom ma & céc vi tri vong
ctia h¢ thom lién k& véi lién két C-N d& gbc dugc lién két qua nguyén tir cacbon béc
hai ho#c bac ba v&i hé thom. Cac vi du vé géc Z thich hgp 1a nhém tert-butyl, nhém

isopropyl va nhém aryl dugc thé bing nhém 16n.

D3 thdy hidu qua st dung nhém phenyl dugc thé bang céc phén tir thé & vi tri 2
va 6 12 nhom 16n, trong d6 cac phan tir thé 14n luot 12 nhém 16n nhu nhém tert-butyl

hoic t&t hon 12 nhém isopropyl.
Theo phuong 4n dugc wu tién, hop chit c6 cong thirc chung (1),
R2 R1 R1 R2
R3 N=C=N R3
R2 R1 R1 R2

[1]
trong d6 R1 1a nhém isopropyl hodc isobutyl hodc hdn hgp ciia chiing va méi R2 dén
R3 1a nguyén tir hydro hogc gbc hitu co, dugc ding 13 carbodiimit bi 4n ngit khong

gian (b). Theo cong thirc 1, R2 t&t hon 12 nguyén tir hydro.

Theo coéng thirc 1, R3 t6t hon 1a nguyén t& hydro hoic gbc 1-metyl-
1-phenyletyl, gbc phenoxy hoic gbc tert-butyl.

R1 theo cong thirc 1 dic biét tdt hon 1a gbc isopropyl.

Theo phuong 4n duge wu tién, hgp chit c6 cong thie chung (2),

R1 R1 R1 R1
— F|<2 Flzz __
[
R1 —
\ / [TN==NT7\ /H
R2 R2 R2 R2 R1 R
R1 R1 R2
R3 R2 R2 n
N=——N —R1
R2 R?
R1 -
R3
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[2]

trong d6 cac gbc R1 dong nhit hoic khac nhau va mdi gbc 1a gbe hitu co, tdt hon 1a

nguyén tr hydro,

céc gbc R2 ddng nhét hoic khac nhau va mdi gbc 1a gbc alkyl, t6t hon 1a nhém metyl,

va

cac gbc R3 ddng nhit hodc khac nhau va mdi gbc 1a nguyén tir hydro, gdc alkyl hogic
dugc chon tr nhém bao gébm gbc -NCO, -NHCONHR®, -NHCONR‘R® vi
-NHCOORS, trong d6 R* va R’ ddng nhét hodc khic nhau va mdi gbc 1a gbe alkyl,
xycloalkyl hoic aralkyl va R® 1a R* hodc gdc alkoxypolyoxalkylen va n 1a sé nguyén tir
0 den 10,

dugc dung 1a carbodiimit bi an ngit khéng gian (b).

Céc polyisoxyanat dugc cai bién uretonimin hodc carbodiimit cdng nghi¢p, thu
duoc, vi dy, v&i nhan hiéu Lupranat® MM103, v6i muc dich sang ché, khong dugc bao

gbm giita cac hop chét duoc mé ta trén c6 cong thirc chung Z-N=C=N-Z.

Céac carbodiimit dwgc dung, vi du, dé cai thién dic didm thuy phan. Cac
carbodiimit d3 biét va c6 ban trén thi trudong v6i nhan hiéu Elastostab HO1 hoic
Stabaxol 1.

Céc este cuia axit carboxylic don hodc da chirc duge dung 1a thanh phén (g). Es-
te cla axit carboxylic monobazo (i), va/hodc este cila axit carboxylic polybazo (ii) bao
gbm it nhit mot este cua axit carboxylic monobazo (i), vi/hodc este cla axit carbox-
ylic polybazo (ii) axit. Cac gié tri pK, nhu dugc xac dinh ¢ dung dich chira nuéc tai
25°C, ctia hing sb phan ly (du tién) cua axit carboxylic ndy thuong nim trong khoang
tir 0,5 dén 5, t6t hon 12 ndm trong khoang tir 0,5 dén 4 va tt hon nita 1a nim trong
khoang tr 1 dén 3. Céc vi du vé thanh phin axit thich hop bao gdm  axit
alkylmonocarboxylic nhu axit formic, axit alkylpolycarboxylic, nhu axit oxalic, axit
malonic, axit maleic, axit fumaric va axit xitric, axit arylmonocarboxylic nhu axit [al-
pha]-naphthoic va axit arylpolycarboxylic, nhur chit déng phan va din xuit duge thé
alkyl cua axit phtalic, axit trimellitic, va axit pyromellitic, chit ddng phan cua axit
naphtalen-dicarboxylic, va céc este vong ddi cia axit [alpha]-hydroxycarboxylic nhu

axit mandelic hodc axit lactic. C4c axit alkylpolycarboxylic C2-C4 no tét hon 1a duge

-15-



26062

dung; axit oxalic dic biét dugc wu tién. Céac vi du vé thanh phén ruou thich hop bao
gdm monool va polyol béo nhu metanol, etanol, propanol, iso-propanol, etylen glycol,
1,2- va 1,3-propandiol, chét déng phén cua butanol, 2-buten-1,4-diol, 2-butyn-1,4-diol,
neopentyl glycol, glyxerol, trimetylolpropan va pentaerythritol. Cac vi du vé rugu aryl
thich hop bao gdm phenol va din xudt thé ciia n6, naphthol va din xuét thé alkyl cta
nd, hydroquinon, resorcinol, trihydroxybenzen, va tt ca cac polyol polyete va polyete
este d néu trong (d) chét kéo dai mach va/hodc chit lién két ngang. Cac monool béo
dugc vu tién, dic biét 12 metanol, etanol, n- hodc i-propanol, hoic n-, i- hojc tert.-

butanol. Pugc wu tién nhat 13 cac este axit oxalic nhu dietyloxalat.

Theo phuong 4n duge wu tién hop chét (g) bao gbm (gl) it nhit mot este cta
axit carboxylic monobazo (i), va/hodc este cia axit carboxylic polybazo (ii) axit c6
hing s phan ly (du tién) (pK) nam trong khoang 0,5 dén 4, t6t hon 14 nim trong
khoang 1 dén 3, nhu dugc boc 10 & trén, va (g2) mot este vong. Tét hon 12 este vong o
5 @én 8, t6t hon nira 12 5 hoic 6 nguyén tir trong ciu tric vong va c6 thé mang céac
phan tir thé nhu nhém béo hodc c6 thé khong thé. Céc vi du vé este vong nay la san
phim este hoa vong cia axit 4-hydroxy butanoic (y-bufyrolacton), axit 5-hydroxy
pentanoic va axit 6-hydroxyhexanoic. Ngoai ra cic cacbonat vong nhu etylen
cacbonat, 1,2 propylen cacbonat ho#c 1,3 propylen cacbonat c6 thé dugc ung dung lam
este vong (g2).. Dugc wu tién nhét 1am vong este (g2) la y-butyrolacton hodc 1,2
propylen cacbonat. TSt hon 13 ty 18 trong luong gitta hop chit (gl) va hop chét (g2) 1a
1:15dén 15 v6i 1, tot hon nita 1a 1 : 10 dén 10 : 1. TSt hon 1a hop chét (g) duoc ding
véi lugng ndm trong khoéang tir 0,01 dén 10% theo trong luwong, tdt hon nita 12 nim
trong khoang 0,05 dén 5% theo trong luong, trén co s& téng trong luong céc hop chét
(a) dén (h).

Céc chét bd trg va/hodc chét phu gia (h) ciing c6 thé tiy y dugc thém vao hdn
hop phéan tng d& tao ra bot polyuretan. D& cap dén vi du 1a cdc chit 1am nha khuon,
chét» don, thudce nhudm, chit mau, chit ttc ché thiy phén, chit khir mui va c:hélt~ khang

nam va’/hodc kim vi khuan.

Céc chat 1am nhé khuon thich hop, dé cép dén vi du la: san phadm phan Gng cta
cic este axit béo vdi polyisoxyanat, mudi cia polysiloxan chira nhom amin va axit

béo, mudi cia axit carboxylic béo (xyclo) no hodc khéng no c6 it nhat 8 nguyén tr
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cacbon va amin bac ba va ciing, cu thé 13, chit 1am nha khudn bén trong nhu cac este
carboxylic va/hoic carboxamit dugce diéu ché bing cach este hoa hodc amit hoa hdn
hop clia axit montanic va it nhit mdt axit carboxylic béo c6 it nhat 10 nguyén tu
cacbon bing it nhit alkanolamin nhj chirc, polyol va/hodc polyamin c6 trong lu'c_mg‘
phan tr nim trong khoang tir 60 dén 400 g/mol, nhu dugc bdc 10, vi du, trong
EP 153 639, hdn hop cua amin hitu co, mudi kim loai cua axit stearic va axit mono-
carboxylic va/hodc dicarboxylic hitu co hodc anhidrit cia ching, nhu dugce bdc 10, vi
du, trong DE-A-3 607 447, hoic hdn hop clia hop chét imino, mubi kim loai cua axit
carboxylic va tuy y axit carboxylic, nhu dugc bdc 19, vi du, trong US 4 764 537. Cac
hdn hop phan ting theo sang ché t6t hon 1 khong bao gdm chit 1am nha khudn khéc
bét ky. |

V6i cac muc dich cta sang ché, chit don, cu thé 13 chit don ting cudng, 1a chit
don vd co va hitu co thong thudng, vat lidu ting cudng, chét gia trong, chét phu, v.v,
thuc chit da biét. Cac vi du cu thé 1a: chit don v6 co nhu khoang chira silic, vi du
silicat dang tAm nhu antigorit, bentonit, serpentin, hocblen, amphibol, chrysotil va da
talc, oxit kim loai nhu cao lanh, nhdm oxit, titan oxit, kém oxit va sit oxit, mubi kim
loai nhu d4 phin va barit, va chit mau v6 co nhu cadimi sulfua, kém sulfua va cling
nhu thiy tinh, v.v. Uu tién sir dung cao lanh (sét tring), nhom silicat va cc két taa
ddng thoi cia bari sulfat va nhom silicat. Cac chit don hitu co c6 thé 1a, vi du: mudi
than, melamin, rosin, nhya xyclopentadienyl va polyme ghép va ciing nhu sgi
xenluloza, sgi polyamit, sgi polyacrylonitril, sgi polyuretan va sgi polyeste trén co s&

cac este dicarboxylic thom va/hodc béo va cu thé 1a s¢i cacbon.

Céc chét don vo co va hitu co c6 thé dugc dung riéng ré& hodc dang hdn hop va
thuén loi dugc thém vao hdn hgp phan ting véi lugng nim trong khoang tir 0,5 dén
50% theo trong luong, t6t hon 13 nim trong khoang tir 1 dén 40% theo trong lugng,

trén co s trong lugng cia thanh phén a) dén (h).

Céc chét &rc ché thily phén, s& c6 thé ding chit e ché thity phéan thong thuong
nhu epoxit va oxazolidin.

Trong quy trinh theo sang ché, cac thanh phin khoi dong (a) dén (h) duge tron
v6i nhau ¢ lugng sao cho ty 1€ twrong duong ciia nhém NCO cua polyisoxyanat (a) véi

tong cc nguyén tir hydro c6 hoat tinh ctia thanh phan (b), (c) va (d) ndm trong khoang
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tir 1:0,8 dén 1 : 1,25, tt hon 1 ndm trong khoang tir 1 : 0,9 dén 1 : 1,15. Trong ban
md ta nay, ty 1& 1 : 1 twong ng véi chi sd isoxyanat 100. Vi muc dich cta sang ché,
chi s isoxyanat 13 ty 18 hé sb ty lugng cta cic nhém isoxyanat v&i nhom c6 hoat tinh

phén Ung véi isoxyanat, nhan véi 100.

Pé san xuét cac nhya polyuretan duc theo sang ché, cac thanh phin cta hé nhya
polyuretan dtc dugce tron, tbt hon 1a & nhiét do nam trong khoang tir 30 dén 90°C, dac
biét tot hon 12 ndm trong khoang tir 40 dén 80°C, tét hon nita 12 nim trong khoang tir
45 dén 70°C va cu thé 1a niim trong khoang tir 50 dén 60°C. H3n hop sau d6 duge luu
hoéa, t6t hon 1a trong khuon, dé c6 nhya polyuretan duc. Nhi¢t dd khudn thudng nam
trong khoang tir 0 dén 130°C, t6t hon 12 ndm trong khoang tir 60 dén 120°C va dic biét
t6t hon 12 ndm trong khoang tir 80 dén 110°C. Viéc tron cac thanh phan thudng trong
may 4p suat thap. Cac nhua polyuretan dac da hd c6 thé con chiu xi 1y nhi¢t & nhiét do
tang, vi du nim trong khoang tir 50 dén 120°C, t6t hon 12 nim trong khoang tir 60 dén
110°C va cu thé 1a nim trong khoang tir 80 dén 100°C, trong thoi gian thudng nim
trong khoang tir 10 dén 24 tiéng sau khi loai bd khoi khudn dé cai thién thém dic diém
co hoc. Trong ban md ta ndy, hdn hgp phin tmg dé tao ra nhya polyuretan dic gén
nhur khéng bao gdm chét tao bot (c). "Gan nhu khong bao gdm chét tao bot" ¢6 nghia
1a khdng c6 chét tao bot phu dugc thém vao. Tuy nhién, polyol c6 thé, do phurong phép
san xuét nd, bao gém cac lugng nhd nude, vi du. Céc hgp chit ¢6 nhém c6 hoat tinh
phan tmg véi isoxyanat t5t hon 13 bao gdbm chit 1am khd, vi du zeolit, dé loai trix dang

tich tu ctia nude trong thanh phin va vi vy tao bot ctia polyuretan.

Nhya polyuretan dic theo sang ché tét hon 13 dugc ding lam céc thiét bi ky
thudt trong cac ing dung dung trong cdng nghi€p hodc néng nghiép nhu truc 1an hoic

con lin hodc 1am thiét bi k¥ thuat trong khai mé, vi du sang.

Céc vit dac bot polyuretan theo sang ché tét hon 1a dugce san xuét bang quy
trinh mot 14n bang cach st dung k§ thuét ap sut thip hodc 4p suét cao trong khudn gia
nhiét thuén 1oi, khép kin. Khuon thudng bao gf‘)m kim loai, vi du nhém hoic thép. Cac
k¥ thudt gia cong dugc mo ta, vi du, bdi Piechota va Rohr trong "Integralschaumstoff™,
Carl-Hanser-Verlag, Munich, Vienna, 1975, hodc trong "Kunststoff-handbuch", vol-
ume 7, Polyuretan, 3rd edition, 1993, chapter 7.
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Céc thanh phin khéi dong (a) @én (h) cho muc dich nay tt hon 1a dugc tron &
nhiét 6 ndm trong khoang tir 15 dén 90°C, diic biét tét hon 14 nim trong khoang tir 25
dén 55°C, va hén hop phan tng dwoc dua vao khu6n, tlly ¥ trong siéu 4p suit. Viéc
trdn co thé dugc thuc hién co hoc bing may khudy hoic vit khudy hodc & 4p suét cao
theo quy trinh phun dong nguoc. Nhiét ¢ dic thuan lgi nim trong khoang tir 20 dén
160°C, t6t hon 1a ndm trong khoang tir 30 dén 120°C, dic biét t6t hon 1a nim trong
khoang tir 30 dén 60°C. Theo muyc dich ctia sang ché, hdn hop cta cac thanh phén a)
dén h) & chuyén héa phan tng it hon 90%, trén co s& nhom isoxyanat, dung d& chi hdn
hgp phan tng. Theo phuong an dugce wu ti€n cac hop ch_ét dugc tron so bd ¢ dang
thanh phan isoxyanat chira isoxyanat (a) va thanh phan polyol chtra polyol (b), néu c6
mit chit tao bot (c), chét kéo dai mach va/hodc chit lién két ngang (d), chét xuc téc (e)
va carbodiimit (f). Hop chét (g) va hop chit (h) ¢6 thé dugc thém vao thanh phin
isoxyanat hogc thanh phan polyol. Theo phwong an dugc wu tién thanh phén isdxyanat
bao gdbm hop chét (g) trong khi thanh phin polyol bao gdm hop chét (h). P& san xuit
polyuretan polyeste theo sang ché hop chit polyol va hop chit isoxyanat dugc tron va

duoc xir Iy nhu ké hoach & trén.

Luong hén hop phan ting dua vao khubn dugce chon sao cho vat dic thu duogc,
cu thé 12 bot lién khéi, c6 ty trong tét hon 12 ndm trong khoang tir 150 g/l dén 850 g/1,
t6t hon nita 13 nim trong khoang tir 180 g/l dén 750 g/l daflc biét t&t hon 13 nim trong
khoang tir 200 g/l dén 700 g/l va cu thé 12 ndm trong khoang tir 200 dén 650 g/l. Do
nén dé tao ra bot polyuretan lién khéi theo sang ché nim trong khoang tir 1,1 dén 8,5,

t6t hon 14 ndm trong khoang tir 1,6 dén 7,0.

Vit dtc bot polyuretan theo sang ché t6t hon 1 dwoc ding 1am dé giay va dic
biét tot hon 14 1am @ gitta, vi du cho gidy xudng phd, gidy thé thao, xing dan va tng.
Ngoai ra, bot polyuretan theo sang ché c6 thé dwoc ding & trong xe, vi du & 6 t6 lam
banh 14i, gbi d& ddu hoic tay nim cin s hodc 1am chd twa canh tay ghé. Céc Ung dung
c6 thé khac 1a chd twa céanh tay trén ghé hodc lam yén xe motd. Nhua polyuretan dic
c6 thé duge ding, vi du, 1am dé ngoai gidy hodic 1am ndt bit. Cu thé 1a, vat dbc
polyuretan theo sang ché dugc ding 1am dé gidy, cu thé 14 cho gidy bao hQ hodc giay
cao ¢ cho quan doi. bé gidy nay co thé 1a dé dang nén hoic dé dang bot, cu thé 1a bot

polyuretan lién khéi. Ngac nhién 1a vét dic polyuretan theo sang ché, dic biét bot
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polyuretan theo sang ché qua thir nghiém thaty phan bing cach sir dung SATRA

TM344 (bdo quan & 70°C va 95% d¢ 4m twong ddi) trong it nhét 28 ngay véi su luu

@0 bén kéo cang nhiéu hon 80% gia tri ban diu dugc do theo DIN 53504 va duy tri

mai mon thip. Viée nay twong Urng v4i thoi han st dung trong khi héu binh thudng ¢

hoi 4m thép va 20°C it nhét 1a khoang 8 ndm va trong khi hau nhiét d6i c6 hoi 4m cao

va 30°C la khoang 4 ndm.

Sang ché dugc minh hoa bén duéi véi su hd trg clia cac vi du:
Céc vat liéu khaoi dong dugce dung:

Polyol 1: Polyol polyeste trén co s& axit adipic, monoetylen glycol (MEG) va
1,4-butandiol (BD) (ty 1¢ trong lugng MEG : BD = 2:1) ¢6 s6 OH 14 56 mg
KOH/g

Polyol 2: Polyesterol trén co s axit adipic, monoetylen glycol, dietylen glycol

va trimetylolpropan va c6 s OH 13 60 mg KOH/g va nhém chirc 1a 2,65

Polyol 3: Polyol polyeste trén co s& axit adipic, 1,4-butandiol va 1,5 pentan diol
(PD) (ty 1€ trong lugng BD : PD = 1:1,2) ¢6 s6 OH 1a 70 mg KOH/g

Polyol 4: Polyol polyeste trén co s& axit adipic, 1,4-butandiol va
neopentylglycol (NPG) (ty 1& trong lugng BD : NPG = 1:1,7 ¢6 s6 OH 1a
56 mg KOH/g

Polyol 5: Polyesterol gdc axit dime, trén co s& axit adipic va axit dime, s6 OH 1a
56 mg KOH/g dugc ban vgi nhan hi€u Priplast® 3192 tir Corda Interna-

tional Plc.

Polyol 6: Polyesterol gdc axit dime trén co s& axit dime, axit adipic, monoetylen
glycol va butandiol (ty 1€ trong lugng BD : MEG : axit dime =1 : 1,4 :
4,9) s6 OH 1a 56 mg KOH/g,

Xtc tac 1: Trietylendiamin d3 bén 33% duoc hoa tan trong monoetylen glycol
Xdc tac 2: Trietylendiamin dugc phong bé bing axit
Chét lién két ngang: s6 OH 270 mg KOH/g, nhém chirc = 3

KV: Monoetylen glycol
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Chét 1am 8n dinh 1: Chét 1am 8n dinh té bao Dabco DC 193 tir Air Products
HS:Elastostab HO1® tir BASF Polyuretans GmbH

ISO: Chét tién triing hop trén co s& 4,4’-MDI, MDI dugc cai bién carbodiimit,
polyol 1 va polyol 2, c6 ham lugng NCO cua 18% theo trong lugng chira 7% theo

trong lugng y-butyrolacton va 1% theo trong lugng dietyloxalat

Céc ché phim cho céc vi du so sanh va cac vi du theo sang ché dugc tao ra theo
cac bang bén dudi. Gia cong vat dic polyuretan dang bot dugc thyuc hién trén thiét bi

ap suét thdp EMB F20, vdi nhiét d6 caa hdn hop polyol va isoxyanat 1a khoang 45°C.

Ty 1& trén didu kién t6i wu ciia thanh phan polyol va isoxyanat (ISO dugc ding
lam isoxyanat cho tit ca cac vi du va vi du so sanh) dugc xac dinh bing phuong phép
thir nghiém do tham, 13 tinh trang k§ thuat trong cong nghiép giay. Sau khi ty 1€ tron
diéu kién t6i wu dugc xéc dinh, hdn hop tuwong ing duge dua vao khudn dé san xuét

céc tAm thir nghiém.

Céc vat liéu dugc thir trong didu kién tiéu chudn vé nhiét d6 va do 4m trong it
nhét 2 ngay trude khi biéu thi dic trung co hoc duge thuc hién. Trong ban mé ta nay,
d0 bén kéo cing dugc do theo DIN 53504. D& x4c dinh dic didm thiy phan, cac mau
thir nghiém d3 san xuét theo DIN 53504 (SATRA TM344) duoc luu trit & 70°C va
95% d6 4m khong khi twong dbi va d6 bén kéo cing ciia miu duge do sau 21, 28 va 35
ngay ldo hoéa vi thuy phan (ZF 21d HL; ZF 28 d HL va ZF35 d HL). Mai mon duoc do
theo DIN53516. |

Cong thirc dé giira

Cl C2 Vidul [C3 Vidu 2
Polyol 1 84,83 163,62 [56,12 42,42 3742
Polyol 3 - 21,21 18,71 42,42 3742
Polyol 5 - - 10 - 10
KV 8,88 8,88 8,88 8,88 8,88
Xiic téc 1 1 1 1 1 1
Chit lién két ngang 2,49 2,49 2,49 2,49 2,49
HS 2 2 2 2 2
Chat hoat dong bé mat | 0,4 0,4 0,4 0,4 0,4
nudc 0,4 0,4 0,4 0,4 0,4
Pac tinh co hoc

Ty trong (g/cm’) 0,50 0,50 0,50 0,50 0,50
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Do cing (Tru A) 52 51 51 50 49
P56 bén kéo cing|5,6 5,4 5,7 5,8 6,1
(N/mm?)
Su luu do bén kéo cing | - 109 118 107 111
sau 21 ngay thdy phéan
(% gi4 trji ban dau)
Su lru dd bén kéo cing | 14 63 126 84 110
sau 28 ngay thay phéan
(% gid tri ban du)

Cong thirc dé ngoai

C4 Cs Cé6 Vidu3

Polyol 1 90 60 45 40
Polyol 4 - - 45 40
Polyol 6 - 30 - 10
KV 4.5 4,5 4,5 4,5
Xuc tac 1 1,5 1,5 L5 1,5
Chét lién két ngang 1 1 1 1
HS 2 2 2 2
Chét déo héa 3 3 3 3
Nudc 0,05 0,05 0,05 0,05
Pac tinh co hoc
Ty trong (g/cm’) 1,0 1,0 1,0 1,0
Do ciing (try A) 64 63 63 64
Mai mon (mm°) 52 54 47 87
Mai mon sau 21 ngay thily phin (mm®) | 57 94 61 90
Mai mon sau 28 ngay thily phan (mm®) | 113 188 81 100
Mai mon sau 35 ngdy thiy phan (mm’) | 283 313 187 137
P bén kéo cing (N/mm") 14,2 132 13,7 [129
Su Ivu do bén kéo cing sau 21 ngly | 91 88 110 109
thity phan (% gi4 tri ban diu)
Su lvu do bén kéo cing sau 28 ngiy | 71 58 |82 115
thily phén (% gi4 tri ban dau)
Su luvu do bén kéo ciang sau 35 ngiy | 37 20 56 94
thiy phan (% gié tri ban diu)
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Cong thure ty trong don
C7 Vidu4

Polyol 1 91,05 56,15
Polyol 4 - 25
Polyol 6 - 10
MKV 5 5
Xic tac 1 0,9 0,9
Xuc tac 2 0,3 0,3
HS 2 2
Niax L5305 0,3 0,3
Nudc 0,35 0,35
Pic tinh co hoc
Ty trong (g/cm’) 0,6 0,63
D0 cing (tru A) 44 46
Mai mon (mm”) 242 50
Mai mon sau 21 ngay thay phan | 450 1120
(mm’)
Mai mon sau 28 ngay thdy phéan | 569 194
(mm’)
Mai mon sau 35 ngay thdy phéan | biphd hay |313
(mm’)
P bén kéo cing (N/mm®) 6,8 6,3
Su Iuu d§ bén kéo cing sau 21 ngay | 79 110
thiy phan (% gi4 tri ban diu)
Su luu d6 bén kéo cing sau 28 ngiy | 40 102
thily phin (% gi4 tri ban diu)
Su Ivu dd bén kéo cing sau 35 ngdy | bj pha huy | 86
thity phén (% gié tri ban dau)

C6 thé thiy rang vat dic polyuretan polyeste theo sang ché thé hién 1o héa vi
thity phan vuot trdi. Dic biét khi axit dime dugc tng dung thém kha ning chéng thuy
phin con ting. Ngugc lai, axit dime dugc dung ma khong c6 polyol (bl) kha ning

chéng thily phan khéng thé tang.
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YEU CAU BAO HO
1. Quy trinh san xut vét dic polyuretan, trong do:
a) polyisoxyanat hitu co dugc trén véi:
b) polyol bao gdm polyesterol,
c) chét tao bot tuy ¥,
d) chét kéo dai mach va/hodc chit lién két ngang,
e) chét xdc tac amin,

f) carbodiimit c¢6 cdng thirc chung Z-N=C=N-Z, trong d6 Z 13 gbc hiru co va
nguyén tir nito ciia nhoém carbodiimit -N=C=N- lién két v&i nguyén tir cacbon
bac ba hodc nguyén tir cacbon ctia h¢ thom ma tai cac vi tri trén vong lién ké
véi lién két C-N trong hé thom mang gbc hitu co lién két qua nguyén tir cacbon

bac hai hoac bac ba véi hé thom,

2) it nhat mot thanh phin dwoc chon tir nhém bao gdm (i) este cua axit carboxylic
don chirc, va (ii) este cla axit carboxylic da chirc, hing s6 phan ly (dau tién)

(pK) ctia mdi axit nim trong khoang 0,5 dén 5, va ty y
h) cac chit bd trg va/hodc cac chit phu gia khac,

dé tao thanh hén hop phan tmg, hdn hop duoc dua vao khubn va thuc hién phan ng
dé tao thanh vat dac polyuretan, trong d6 tong trong lugng cia cic polyesterol (bl),
(b2) va (b3) bao gdm:

15 dén 60% trong luong 1a polyesterol (bl) thu dugc bing cach este héa axit
dicarboxylic béo c6 2 dén 10 nguyén tir cacbon va it nhét fn@t ruou chirc cao ¢6 5 dén
20 nguyén ti cacbon va tity y mdt rugu chirc cao ¢ 2 dén 4 nguyén tir cacbon trong
d6 it nhat 20% theo trong lugng cia rugu chirc cao hon 1a rugu chirc cao ¢6 5 hoic
nhidu nguyén tir cacbon, trén co s& téng lwong rugu chic cao trong thanh phan (b1),

va

20 dén 80% theo trong lugng 1a polyesterol (b2) thu duge bing cach este hoa axit
dicarboxylic béo hoic thom ¢6 2 dén 10 nguyén tir cacbon va it nhit mot rugu chirc

cao hon c6 2 dén 4 nguyén tir cacbon va nhé hon 20% theo trong lugng it nhit 13 mot
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ruou chirc cao hon ¢6 5 hodc nhi€u nguyén tir cacbon, trén co s& tong lugng rugu chirc

cao hon trong thanh phin (b2), va

5 dén 20% theo trong lugng 1a polyesterol khéac (b3) trong d6 thanh phin axit bao gdm

it nhat mot axit dime.

2. Quy trinh theo diém 1, trong d6 hop chit c6 cong thirc chung (1),
R2 R1 R1 R2
RS‘QN_—_N—Q\ R3
R2 R1 R1 R2
[1]
trong d6 R1 14 nhém isopropyl ho#c isobutyl va mdi R2 va R3 1a nguyén tu' hydro

hoic gdc hitu co, duge dung lam carbodiimit (f).

3. Quy trinh theo diém 1, trong d6 hop chit c6 cdng thirc chung (2),

R1 R1 R1 R1
__ Flez ||a2 __
[
R1 S—
\ /TN==NT7\ /]
R2 R2 R2 R2 R1 R1
R1 R1 R2
R3 R2 R2 n
N=——N R1
R2 R?
RT
R3

[2]
trong d6 cac gbc R1 giéng nhau hodc khac nhau va mdi gbc 1a gbc hiru co, t6t hon 1a
nguyén tir hydro,
céc gbe R2 gibng nhau hodc khac nhau va mdi gbc 1a gbc alkyl, tbt hon 1a nhom metyl,
va
cac gbc R3 gidng nhau hoic khac nhau va mdi gbc 1a nguyén tir hydro, gbc alkyl hodc
dugc chon tir nhém bao gdbm cic gbc -NCO, -NHCONHR®, -NHCONR'R® va
-NHCOOR®, ma R* va R’ gidng nhau hoic khic nhau va mdi gbe 1a gbc alkyl
xycloalkyl hogc aralkyl va R® 1a R* hoic gbe alkoxypolyoxalkylen, va
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n 12 s§ nguyén ndm trong khoang tir 0 dén 10,
dugc dung lam carbodiimit (f).

4. Quy trinh theo diém bt ky trong s6 cac diém txr 1 dén 3, trong d6 carbodiimit c6

cac nhom phan ing vai isoxyanat.

5. Quy trinh theo diém bét ky trong s6 cac didm tr 1 dén 4, trong d6 carbodiimit ¢

cac nhom polyete thu dugc bing cach polyme hda alkylen oxit.

6. Quy trinh theo diém bét ky trong s& cac diém tr 1 dén 5, trong d6 ham lu'(_)‘ng‘
carbodiimit (f) ndm trong khoang 0,1 dén 5 phén trong lugng, tinh theo tong trong

lugng cac hop chét (b) dén (g).

7. Quy trinh theo diém bt ky trong s6 cac didm tir 1 dén 6, trong d6 este cua axit car-
boxylic don chirc (i), va/hodc este clia axit carboxylic da chic (ii) bao gdm (g1) it nhét
mdt este cla axit carboxylic don chuc (i), va/hoic este cua axit carboxylic da churc (ii)
axit ¢6 hing sé phan ly (dAu tién) (pK) nim trong khoang tir 0,5 dén 4 va (g2) mot este

vong.

8. Quy trinh theo diém 7, trong d6 ty 1& giita hop chét (gl) va hop chit (g2) ndm trong
khoang tir 1 : 15 dén 15 véi 1. |

9. Quy trinh theo diém bét ky trong s cac diém tir 1 dén 8, trong d6 tbng ham lugng
hop chét (g), tinh theo tdng trong lugng céc hop chét (a) dén (h) nim trong khoang
0,01 dén 10% theo trong lugng.

10. Quy trinh theo diém bét ky trong s6 cac diém tir 1 dén 9, trong d6 polyesterol bao
gbm polyesterol (b3) va trong d6 polyesterol (b3) thu dwgc bing cach cho axit dime,
tuy y diaxit thom hodc béo c6 2 dén 15 nguyén tir cacbon phén g véi it nhat mot

ruou chirc cao ¢6 2 dén 20 nguyén tir cacbon..

11. Quy trinh theo diém 10, trong d6 axit dime thu dugc bang cach dime héa axit béo

khong no.

12. Quy trinh theo diém 10 hogc 11, trong d6 ham luong cuia axit dime, tinh theo téng
lugng axit dime va axit thom hodc béo trong polyesterol cé tir 2 dén 20 nguyén tr
cacbon (b3) 1a it nhit 10% theo mol.
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13. Vit duc polyuretan thu dugc bing quy trinh theo diém bt ky trong sb céac diém tur
1 dén 12.

14. Vit duc polyuretan theo diém 13, trong d6 vat dac nay 1a dé giay.
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