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(Z1) bao gdm it nhat hop chat (P1) phan ng voi isoxyanat, va thanh phan (Z2) bao gdm it
nhat polyisoxyanat, trong d6 hop chat (P1) c6 thé thu duoc hodc di thu dugc bang phan
mg ciia it nhat mot polyepoxit véi hop chat (V1) duogc chon tir nhém bao gdm céc
polyeteamin va cac polyeterol. Sang ché con dé cdp dén cac polyuretan c6 thé thu duoc
hodc di thu dugc bang quy trinh nay.
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Linh vuc ki thuat dwoe dé cap

Sang ché @& cap dén quy trinh diéu ché polyuretan, bao gdm phan tmg ctia thinh
phin (Z1) bao gbdm it nh4t hop chét (P1) c6 tinh phan tng véi isoxyanat, va thanh phan
(Z2) bao gdm it nhit polyisoxyanat, trong d6 hop chat (P1) c6 thé thu dugc hodc di
thu dugc bing phan tng cta it nhit mot polyepoxit v6i hop chét (V1) dugc chon tir
nhom bao gdm cac polyeteamin va cic polyeterol. Sang ché con @& cap dén céc
polyuretan c¢6 thé thu dugc hodc di thu dugc bang quy trinh ndy, va viéc st dung
polyuretan theo sang ché dé phu duong 6ng, ding 1am “cac mdi ndi trong cac dng din
dau trong mé dau khi” hodc phii thiét bi dudi bién, vi du “céc cdy thong noel”, cho cac

khu vuc ngoai khoi, va dudi dang polyuretan ghép thuy tinh.
Tinh trang k§ thuit cia sang ché

Céc polyuretan dugc tng dung rong rai trong rat nhidu linh vic khéc nhau. Déi
véi céc linh vuc khac nhau nay, cac polyuretan dugc tao kiéu theo dic tinh ciia ching,

sao cho ching c6 céc déc tinh toi vu ve khia canh xt ly hoac ing dung.

Vi du, céc polyuretan dugc st dung cho céc 16p phu cua céc than duge tao hinh

ctia vat thé, bao gdm dé phu duong dng.

Trong qué trinh san xudt ddu khoang trén bién, cac mo diu khoang dugc dua 1én
tlr tir tir cac vi tri ¢6 do séu rt 16n. Dau khoang tir c4c vi tri san Xuét nay c6 nhiét do
16n hon 100°C (1én dén 150°C). Diu nay duoc bom qua cac duong ong tir vi tri san
xuét ngoai khoi vao d4t 1ién. Dé lam giam nhi€t hao hut cia dau, va do do, ngéan cho
céc loai sap két tia trong diu trong thoi gian ngimg san xuét, dudong dng thong thuong
dugc trang bi mot 16p phu polyuretan.

Két qua 13, & nhitng giéng dau sau hon va theo d6 nhiét d6 dau cao hon nita, cic
16p phu dudng dng gap phai ap luc nhiét cang cao. Ap luc nhiét dudi nuée nay cin do
6n dinh thuy phan cao hon ctia 16p phu.

WO 2005/056629 md ta quy trinh didu ché polyuretan duoc nap diy cac hat thiy
tinh rdng, dé lam giam luong nhiét hao hut trong duong dng din dau. Trong WO
2005/056629, wu tién s dung isoxyanat thom. Mot nhugc diém cta cic polyete
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polyuretan duwa trén isoxyanat thom 12 & chd lién két uretan theo cach khéc c6 thé bi

thily phan & nhiét d6 twong ddi cao.

Pé khéc phuc nhuoc diém nay, vi du, WO 2007/042411, WO 99/03922 va WO
2010/003788 da md ta cac 16p phu dua trén céc polyisoxyanurat. Céc 16p pht nay co
wu diém 1a ching c6 do 4n dinh nhiét cao hon. Tuy nhién, do 4n dinh vé mat thily phan
& nhiét dd cao chi tdt hon & mot mirc d6 han ché so véi cac polyuretan thong thuong.
Tuy nhién, cac hé théng nay c6 nhuge diém 14 chung phan tmg cuc nhanh, vi vy khi
thuc hién viéc nap vao céac thé tich 16n c6 thé vi mot chat kho khan. Tuong tu, day la
trudng hop ma cac polyisoxyanurat tuong di d& v do mirc do lién két ngang cao do

vong isoxyanurat tao ra.

WO 2011/161047 mb ta quy trinh trong d6 rugu polyhydric c6 d6 chirc twong dbi
cao va phan tir luong 16n dugc sit dung két hop véi nhwa epoxy. Nhuge diém cia quy
trinh nay 12 & chd céc rugu polyhydric ¢6 dd chirc twong dbi cao va phan tir lugng 16n
c6 d6 nhdt cao va khé diéu ché. Hon thé nita, cdc nguyén liéu néu trong WO

2011/161047 khong c6 d6 6n dinh thiy phan dd 14u thich hop & nhiét d6 yéu cau.

US 4,647,624 md ta cac phan tng cua polyeterol vdi polyepoxit, trong d6 cac
nguyén lidu ban dau khac duoc sir dung dé didu ché ruou polyhydric ctia polyme. Cac
ruou polyhydric ciia polyme thu dugc nay sau d6 dugc cho phan ing véi isoxyanat, va
tao ra cac x6p polyuretan ciing duge mo ta. Theo vi du 2 ctia US 4,647,624, san phdm
cong hop epoxy duge tao thanh. Tuy nhién, cac sb liéu tinh toan cho thiy ring khong
¢6 phan tig ctia cdc thanh phan nay dién ra trong cac didu kién dugc thé hién chi tiét
trong vi du 2 cua US 4,647,624; cac chit phan tng duoc sit dung chi duoc tron mot

cach don gian.

WO 2012/030339 mo ta mdt phwong phap ma tranh tao ra do 6n dinh thuy phan
ctia cac chit dan hdi polyuretan thuong thip trong thoi gian dai. Déi tugng duge mo ta
trong WO 2012/030339 1a vat lidu epoxit c6 tinh chit co hoc tét, ¢6 do 6n dinh thuy
phan & nhiét do 160°C. Cac nguyén liu tho hodc cac san pham phan tng duoc st
dung dé diéu ché nhua epoxy dan hdi 1a da bibt dbi v6i ngudi c6 trinh do trung binh
trong linh vyc k¥ thuat nay, va duge md ta, vi dy, trong EP 0 510 265. Nhuoc diém
cta quy trinh dugc néu trong WO 2012/030339 cling d4 15 rang ddi véi ngudi co trinh

do trung binh trong linh vyc k¥ thuat ndy. Viée xtr ly dbi véi cac vat lidu epoxit nay
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duoc thiy 1a kha kho khin, do cac vét liéu nay phai dwoc xir Iy va déng rin & cac nhiét
d6 twong ddi cao. Do viéc xir Iy nay thudong dién ra trong moé hogc ngoai khoi xa, rat
khé thue hién. Hon thé nita, cac vat liéu nay coé thoi gian thao khudn lau, ma dugc phat

hién thiy 12 khong kha thi vé mat kinh té khi 4p dung.
Ban chét ky thuat ciia sang ché

Mot muc dich ctia séng ché 1a d& xuét céc vat liéu c6 dd 6n dinh thuy phéan duogc
cai thién & nhiét dd cao. Mot muc dich khac cla sang ché 13 d& xuét cac vat liéu c6 do
&n dinh thily phan duoc ci thién & nhidt do cao va ddng thoi ¢6 tinh chét co hoc cao
dap tng yéu ciu trong nganh dau va khi. Mot muc dich khac ctia sdng ché 1a dé& xuét

cac 16p phu dugc tao ra tir cc vat liéu nay.

Muc dich néu trén cta sang ché dat dugc bang quy trinh diéu ché polyuretan, bao

gbm phan tmg ctia it nhat 1a cac thanh phan sau day:

(i) thanh phin (Z1) bao gbm it nhat hop chit (P1) ¢6 tinh phan tng véi

isoxyanat, va
(ii) thanh phan (Z2) bao gbm it nhét polyisoxyanat,

trong d6 hop chét (P1) c6 thé thu dwgc hogc da thu dugc bing phan tmg cia it nhit
mdt polyepoxit v6i hop chét (V1) duge chon tir nhém bao gbm cac polyeteamin va cic
polyeterol.
MO ta chi tiét sang ché

Quy trinh theo sang ché bao gom phan tng cia it nhit 1a thanh phén (Z1) va
thanh phan (Z2). Thanh phan (Z1) bao gdm it nhét mot hop chét (P1) ¢6 tinh phan ting
v6i isoxyanat, ¢6 thé thu dwoc hodc di thu duoc bing phan tmg cta it nhit mot
polyepoxit véi hop chit (V1) dugc chon tir nhém bao gbdm céc polyeteamin va cac

polyeterol. Thanh phan (Z2) bao gdm it nhét mét polyisoxyanat.

Theo sang ché, co thé st dung céc thanh phf?ln khéc, vi du céc hop chét khac c6
tinh phan (ng vdi isoxyanat, vi du cic rugu polyhydric, cac chit kéo dai mach hoic
céc chat phu gia. Do d6, theo phuong 4n khéc, sdng ché dé cap dén quy trinh diéu ché
polyuretan nhu dugc mé ta & trén, trong d6 it nhat mot trong cac thanh phin sau day

duoc st dung trong phan g ngoai cac thanh phan (i) va (ii):
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(iii) hop chét khéac c6 tinh phan ung vdi isoxyanat,
(iv) chit kéo dai mach,
(v) cac chét phu gia khéc.

Trong quy trinh theo sang ché, hop chét (P1) c6 tinh phén Ung v6i isoxyanat
dugc s dung, ma cé thé thu dugc hodc di thu dugc b%mg phan ung cua it nhit mot
polyepoxit véi hop chat (V1) duge chon tir nhém bao gbdm cac polyeteamin va cac
polyeterol. Nhur vay, hop chét (P1) ¢6 thé thu duoc hodc da thu dugc bang phan ung
clia it nhat mdt polyepoxit v6i polyeteamin hodc bang phan ung cla it nhéit mot
polyepoxit véi polyeterol. Theo séng ché, hop chét (P1) thu duogc dudi dang san phim
phan Gmg cua it nhit mot polyepoxit voi polyeteamin hodc dudi dang san phidm phan
ung cua it nhét mot polyepoxit voi polyeterol. Theo sang ché, c6 thé tach hop chét
(P1) truée khi nd duge st dung trong thanh phén (Z1).

D3 phat hién thdy rang, dang ngac nhién 1a, viéc sir dung san phim phan Gmg dwa
trén polyeteamin hodc polyeterol v6i polyepoxit lam thanh phan rugu polyhydric trong
ché pham polyuretan ¢ thé thu dugce do 6n dinh thity phan twong duong v6i cac chét
dan hoi epoxy tinh khiét duge mo ta trong WO 2012/030339, nhung vu diém xir 1y cta

polyuretan co thé van duoc tan dung.

Céc san phdm phéan tng cua polyeteamin hodc polyeterol va cac polyepoxit t6t
hon 14 ¢6 sb6 lugng nhém OH tinh toan theo ly thuyét nam trong khoang tir 0,5 mg
KOH/g dén 75 mg KOH/g, dugce tinh theo cong thirc sau:

%%’/—-56100—’? K?H

uong luon

OH = g Toe
(M +Mp)

voi:

OH: sb lwong nhém OH tinh toan theo ly thuyét ctia san phim phan Gng theo sang ché
tinh bing mg KOH/g

M,: khéi lugng cua polyeteamin, rugu polyhydric hoéc hdn hop cla ching tinh bang
g

Mg: khéi lwgng hdn hop ctia nhya epoxy hodc epoxit tinh bang g
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EW: dwong luong gam amino hodc duong luong gam OH cua polyeteamin hodc rugu
polyhydric hodc hdn hgp polyeteamin hodc hdn hop rugu polyhydric tinh bang
g/duong luong

Tét hon nita 13, cac san phim phan Ung theo sang ché c6 sb luong nhém OH tinh
toan theo ly thuyét nam trong khoang tir 5 mg KOH/g dén 65 mg KOH/g, t6t hon nita
a tir 10 mg KOH/g dén 55 mg KOH/g va t6t nhat la nim trong khoang tr 15 mg
KOH/g dén 50 mg KOH/g.

S4 liéu tinh toan va phan dinh nghia nay khong tinh dén sb lugng nhom OH bét
ky c¢6 mat trong nhya epoxy.

Theo phuong an khéc, sang ché dé cap dén quy trinh didu ché polyuretan nhu
duge mo ta & trén, trong d6 hop chét (P1) s6 luong nhém OH tinh toan theo 1y thuyét
nim trong khoang tir 0,5 mg KOH/g dén 75 mg KOH/g.

Céc san phdm phéan Gng (P1) theo sang ché c6 duong lugng gam epoxy nam

trong khoang tir 180 dén 5000 g/duong lugng, dugc tinh theo cong thirc sau:

_ (M, +My)
EEWP—(MB M
EEW EW

EEWP: duong lugng gam epoxy tinh toan theo ly thuyét clia san phim phan tng theo
sang ché tinh bang g/duong lugng

M,:  khéi lugng cta polyeteamin, rugu polyhydric hoéc hdn hop cua ching tinh
bing g

Mg:  khéi lwong cua hén hop nhya epoxy hodc epoxit tinh bang g

EW: duong lugng gam amino hodc duong luong gam OH cua polyeteamin, rugu
polyhydric hoéc hdn hop tinh bang g/duong lugng

EEW: duong lugng gam epoxy cua hén hop nhwa epoxy hodc epoxit tinh bang
g/duong luong

Theo phuong 4n khéc, sang ché @& cap dén quy trinh didu ché polyuretan nhu
dugc mod ta & trén, trong d6 hop chét (P1) c6 dwong lugng gam epoxy tinh toan theo ly

thuyét nam trong khoang tir 180 dén 5000 g/duong luong.
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Nhu da giai thich & trén, hop chat (P1) theo sang ché c6 thé thu dugc bang phan
ung cua it nhit mdt polyepoxit véi polyeteamin hodc bang phan ung cua it nhét mot

polyepoxit v6i polyeterol.

Theo sang ché, ty 1& gitta nhém NH hodc nhém OH so v6i nhém epoxy t6t hon 1a
nim trong khoang tir 1:1,5 dén 1:75, t&t hon nita 1a nAm trong khoang tir 1:2 dén 1:50,
dic biét tét hon 12 ndm trong khoang tr 1:2,5 dén 1:25 va t6t nhat 1a ndm trong khoang
tlr 1:3 dén 1:15.

Céc polyepoxit, cac polyeteamin va cac polyeterol thich hop la da biét @i véi
nguoi co trinh do trung binh trong linh vuc k¥ thuét nay. Viéc diéu ché san phdm phan
trng cua cac polyeteamin hodc cac polyeterol véi cac polyepoxit ¢6 thé dugc thuc hién
nhu d4 biét di v6i ngudi ¢6 trinh d§ trung binh trong linh vuc k¥ thuét nay. Viée didu
ché s& bao gdm tron polyepoxit hodc hdn hop polyepoxit véi polyeteamin, rugu
polyhydric hodc hdn hop cua cic polyeteamin va/hodc cac rugu polyhydric, va tuy y
b sung chét xtic tic. Phan tng ndy co thé bi anh huéng khi st dung céac polyeteamin &
nhiét o trong phong va khong st dung chét xac tac. Trong trudng hop st dung cic
polyeterol, chit xtc tac thich hop s& can cho phan ung. Phan (mg nay tdt hon 1a dugc
tién hanh ¢ nhiét do nam trong khoang tir 50°C dén 180°C, t6t hon nita 1a tir 80°C dén
150°C va tbt nhat 1 tir 90°C dén 130°C.

Polyepoxit dugc sit dung theo ngft canh cia sang ché ¢6 thé 13 hop chét mong
mudn bét ky. Céc polyepoxit nay bao gbm trung binh trén mot nhom epoxy, t6t hon 13
hai hodc nhiéu nhom epoxy. Polyepoxit thich hop d6i voi nguoi 6 trinh do trung binh
trong linh vuc biét ro tir tai lidu chuyén nganh, vi du tai liéu: Handbook of Epoxy

Resins (H. Lee, K. Neville, McGraw-Hill Book Company).

Trong nglt canh cua sing ché, cac hop chat epoxit duge sit dung co thé hoic
bio hoa hogc khong bdo hoa va béo, dang vong béo, thom hodc di vong, va ciing ¢6
thé c6 cac nhom hydroxyl. Cac hop chét nay con co thé bao gdm céc phan tir thé
khong gy ra bat ky phan tng phu khong mong muén nao trong cac didu kién tron va
phan Gng, vi du cac phan ttr thé alkyl hoic aryl, cac gdc ete va cac gbc tuwong tu. Tét
hon 14, cac hop chat epoxit nay 13 polyglyxidyl ete dua vao rugu polyhydric, t6t hon 12
ruou dihydric, cac rugu, cac phenol, cac san phdm hydro héa ctia cac phenol va/hodc

chia cac novolak nay (cac san pham phan Gng cta cic mono- hodc polyhydric phenol
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v6i cac aldehyt, dic biét 1a formaldehyt, véi su c6 mat cia cac chit xtc tac co tinh
axit). Duong lugng gam epoxy (EEW) cta cac hop chét epoxit nay t6t hon 1a nam
trong khoang tur 100 dén 2000, dic biét 12 nim trong khoang tir 170 dén 250. Puong
lugng gam epoxy cua mot chét dugc xé4c dinh bing luong chit (tinh theo gam) bao

gom 1 mol cla vong oxiran.

Céc polyhydric phenol hitu ich t6t hon 1 bao gdm cac hop chét sau: resorxinol,
hydroquinon, 2,2-bis(4-hydroxyphenyl)propan (bisphenol A), cac hdn hop chit dong
phan cta dihydroxydiphenylmetan (bisphenol F), tetrabromobisphenol A, 4,4’-
dihydroxy-diphenylxyclohexan, 4,4’-dihydroxy-3,3-dimetyldiphenylpropan, 4.4°-
dihydroxydiphenyl, 4,4’-dihydroxybenzophenol, bis(4-hydroxyphenyl)-1,1-etan, bis(4-
hydroxyphenyl)-1,1-isobutan, bis(4-hydroxyphenyl)metan, bis(4-hydroxyphenyl) ete,
bis(4-hydroxyphenyl) sulfon trong s6 nhitng chat khac, va ca cac san pham clo héa va

brom héa ctia cac hop chét néu trén; bisphenol A 1a duge wu tién déc biét.

Céc polyglyxidyl ete cta cac ruou polyhydric cling thich hop trong ngit canh
cta sang ché. Cac vi du vé céc rugu polyhydric nay bao gbm etylen glycol, dietylen
glycol, trietylen glycol, 1,2-propylen glycol, polyoxypropylen glycol (n =1 - 20), 1,3-
propylen glycol, 1,4-butylen glycol, pentan-1,5-diol, hexan-1,6-diol, hexan-1,2,6-triol,
glyxerol, trimetylolpropan, pentaerythritol, isosorbit va bis(4-hydroxyxyclohexyl)-2,2-
propan. Cling ¢o thé sit dung cac polyglyxidyl ete cia cic rugu polyhydric duoc

alkoxyl hoa.

Ngoai ra, cling ¢O thé st dung cac polyglyxidyl este cia cac axit
polycarboxylic, da thu dugc bang phan tmg cua epiclohydrin hodc cac hop chét epoxy
twong tu v4i axit béo, axit vong béo hodc axit polycarboxylic thom, nhu axit oxalic,
axit suxinic, axit adipic, axit glutaric, axit phtalic, axit terephtalic, axit
hexahydrophtalic, axit 2,6-naphtalendicarboxylic va axit linolenic dugc dime hoa. Cac

vi du 1a diglyxidyl adipat, diglyxidy! phtalat va diglyxidyl hexahydrophtalat.

Cac san phém thudc loai nay dugc ban boi cac nha san xuét khac nhau duéi tén
thuong mai Araldite®, D.E.R.®, Epilox® hoac Baxxores®. Pugc dic biét vu tién 1a
bisphenol A epoxit va bisphenol F epoxit va cac dan xuit ctia né, dic biét 1a cac
glyxidyl ete, vi du diglyxidyl ete bisphenol A, va cac hdn hop v6i di- hodc triepoxit

béo néu trén.
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Theo sang ché ciing c6 thé sit dung cac hdn hgp cuia céc polyepoxit khac nhau,

vi du cac hon hop cuia hai hay ba polyepoxit.

Theo sang ché, polyepoxit c6 thé dugc ding & dang tinh khiét hodc ¢ dang cua
thanh phan bao gdm polyepoxit va it nhit mot chat pha lodng. Cac chit pha lodng
thich hop duoc ngudi c6 trinh do trung binh trong linh vuc biét 13, vi du, cac dung moi
khong c6 tinh phan tmg nhu etyl axetat, hydrocacbon, cac chat pha lodng phan tmng
nhu di- hodc triepoxit mach théng, d6 nhot thép, cac chit déo hoéa nhu phtalat hodc
xitric este. Ngoai ra, cac chét pha lodng trong ngit canh ctia sang ché nay s& can dugc
hiéu theo nghia cc chit pha loang c6 tinh phan tmg d6 nhét thap, vi du monoglyxidyl
ete hodc diglyxidyl ete dua vao di- hodc triol mach ngén, vi du butan-1,4-diol, hexan-

1,6-diol, trimetylolpropan, xyclohexan-1,4-dimetanol hodc polyoxypropylen glycol.

Céc polyeteamin va cic quy trinh diéu ché chung ciing di dugc biét o béi
nguoi co trinh do trung binh trong linh vuc. Pugc wu tién st dung la cac polyeteamin
¢6 phan tir lugng nim trong khoang tir 500 dén 30000 g/mol. Cac nguyén liéu thudc
loai nay co san trén thi truong tr cadc nha san xuit khac nhau. Vi du bao gém
Jeffamin®-D  2000; Jeffamin®-D4000; Jeffamin®-T3000, Jeffamin®-T5000;
Polyeteamin D 2000; Polyeteamin T 5000; Poly A 27-2000; Poly A 37-5000,

Theo mot phuong 4n khac, sang ché dé cap dén quy trinh diéu ché polyuretan
nhu dugc md ta & trén, trong d6 hop chét (V1) 14 polyeteamin ¢ phén tit lugng nam

trong khoang tir 500 dén 30000 g/mol.

Tét hon 13, cac polyeteamin c6 phan tir lugng nim trong khoang tir 1000 dén
15000 g/mol, va t6t nhdt 1a c6 phan tir luong nim trong khoing tir 1500 dén
10000 g/mol.

Ciing nhu phén ti lugng, ciing c6 thé st dung duong lwrgng gam amino (AEW),
duoc biét béi ngudi ¢6 trinh d trung binh trong linh vire, khi mo ta cic polyeteamin.
Puong lugng gam nay c6 thé duge xac dinh bang cach chudn dd hoic bing cach tinh
toan. Cac polyeteamin nay duoc sir dung tdt hon 14 c6 duong lugng gam amino nam
trong khoang tir 80 dén 7500 g/duong lwong, t6t hon nita 1a nim trong khoang tir 150
dén 3750 g/duong lwong, va tt nhit 1a c6 duong lvong gam amino nim trong khoang

tir 250 dén 2500 g/duong luong.



31506

Theo sang ché ciing c6 thé st dung it nhit mot polyeterol.

Céc polyeterol tot hon 14 ¢6 phén tir lwong trung binh s6 nim trong khoang tir
500 dén 30000 g/mol, t6t hon 1a tir trén 500 g/mol dén dudi 12000 g/mol va dic biét 1a
tir 600 g/mol dén 8000 g/mol.

Ciing nhu phén tir lugng, cling ¢6 thé sir dung s6 lwong nhém OH, dugc biét boi
ngudi ¢ trinh d6 trung binh trong linh vue, & md ta cac polyeterol. S6 nhém nay c6
thé duge xac dinh bﬁng cach chuén d6 hoic béng cach tinh toan. Céc polyeterol dugc
sir dung t6t hon 13 ¢6 sb lugng nhém OH nam trong khoang tir 5 dén 650 mg KOH/g,
t6t hon nita 12 ndm trong khoang tir 10 dén 600 mg KOH/g va tét nhit 12 nim trong
khoang tir 15 dén 500 mg KOH/g.

Phén tir luong c6 thé duge xac dinh bing sic ky thdm gel hodc bang cach xac
dinh sd lwong nhém OH (hodc duong luong gam amino) ctia rugu polyhydric (hodc
polyeteamin) va sau d6 chuyén héa bang cach tinh. Cac phuong phép twong tng duge
mo ta trong DIN 16945.

Theo mdt phuong 4n khéc, sang ché dé cap dén quy trinh didu ché polyuretan
nhu duge md ta & trén, trong d6 hop chit (V1) 1a polyeterol ¢6 phan tir lwgng nim

trong khoang tir 500 dén 30000 g/mol.

Céc polyeterol duge didu ché bing cic quy trinh da biét, vi du bang cach
polyme hoa anion bang hydroxit kim loai kiém hodc cac alkoxit kim loai kiém lam
chit xtc tic va bd sung it nhat mot phén tir bat ddu bao gdm 2 dén 8 nguyén tir hydro
c6 tinh phan Gmg & dang lién két, hodc bang cach polyme dang cation v&i axit Lewis
nhu ang-ti-moan pentaclorua hodc bo florua eterat, hodc béng cac bazo, vi du kali
hydroxit, tr mdt hodc nhiéu alkylen oxit c6 2 dén 4 nguyén tir cacbon trong gbc
alkylen. Céac alkylen oxit thich hop, vi du, 1a 1,3-propylen oxit, 1,2- hodc 2,3-butylen
oxit va tot hon 1a etylen oxit va 1,2-propylen oxit. Ngoai ra, ciing ¢6 thé dugc st dung
tetrahydrofuran monome. Ngoai ra, cac chit xuc tac duge st dung ciing c¢6 thé 1a cac
hop chét xyanua da kim loai, dugc goi la chét xuc tic DMC. Céc alkylen oxit co thé
dugc dung riéng, theo phuong phép tiép nbi xen k& hodc duéi dang hdn hop. Pugc vu
tién sir dung 1a 1,2-propylen oxit va cdc hdn hop cua 1,2-propylen oxit va etylen oxit,

khi etylen oxit dugc sir dung véi lugng ndm trong khoang tir 1% dén 50%, va tdt hon
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nita 13 & dang ctia khéi c6 dau etylen oxit ("EO cap"), sao cho ruou polyhydric tao ra

¢ cac nhom dau OH bac mot dén mirc trén 70%.

Theo mdt phuong an duoc dic biét wu tién, cidc hdn hop clia cdc phan tir ban
diu duoc st dung, sao cho sb trung binh ctia nguyén tir hydro c6 tinh phan tng trong

céc phan tir ban du 12 ndm trong khoang tir 2 dén 6.

Céc phéan t& ban dAu hitu ich tbt hon 13 bao gém nude hodc cac rugu c6 tir 2 dén
8 nguyén tir hydro, nhu etylen glycol, propan-1,2- va -1,3-diol, dietylen glycol,
dipropylen glycol, butan-1,4-diol, glyxerol hodc trimetylolpropan, pentaerythritol, cac
rwou duong nhu sorbitol hodc cic dudng nhu sucroza, cac hop chit amin, vi du
etylendiamin, dietanolamin hodc toluendiamin, hodc céc hon hop ctia cac phan tir ban

dau.

Ruou polyhydric polyete duoc dic biét wu tién, tot hon 1a ruou polyhydric
polyoxypropylen-polyoxyetylen hodc rugu polyhydric polyoxypropylen, tét hon 14 c6
do chuc tir 1,5 dén 5,8, tét hon 12 c6 d9 chie tir 1,7 dén 5 va tot nhat 1a c6 do chirc tir
1,85 dén 4,5, va phan tir lugng trung binh s ¢6 1000 g/mol dén 12000 g/mol (hozc sb
lwong nhém OH nim trong khoang tir 7 &én 325 mg KOH/g), t6t hon 1a tir 1500 g/mol
dén 8000 g/mol (hodc sb lwong nhém OH nim trong khoang tir 12 dén 190 mg
KOH/g), dic biét 1a tir 2000 g/mol dén 6000 g/mol (hodc s6 lwong nhém OH nim
trong khoang tir 17 d&n 125 mg/KOH).

Polyisoxyanat dugc st dung c6 thé 1 diisoxyanat béo, vong béo, thom béo
va/hodc thom. Vi du riéng bao gém isoxyanat thom sau déy: tolylen 2,4-diisoxyanat,
cdc hon hop cua tolylen 2,4- va 2,6-diisoxyanat, diphenylmetan 4,4’-, 2.4’- va/hoic
2,2’-diisoxyanat (MDI), cdc hdn hop cua diphenylmetan 2,4’- va 4,4’-diisoxyanat,
diphenylmetan 4,4’- va/hodc 2,4-diisoxyanat, 1éng duoc bién ddi cia uretan,
carbodiimit hodc uretonimin, 4,4’-diisoxyanatodiphenyletan, cdc hdn hop ctia metan
diphenyl diisoxyanat dang monome va cic chét twong ddng polyxyclic cao clia metan
diphenyl diisoxyanat (polyme MDI), naphtylen 1,2- ho#c 1,5-diisoxyanat hoic tién
polyme cua céc isoxyanat nay va rugu polyhydric hoic isoxyanat va cac thanh phan c6

tinh phén ing isoxyanat.

Diisoxyanat béo duoc st dyng la diisoxyanat béo va/hodc vong béo thong

thuong, vi du ftri-, tetra-, penta-, hexa-, hepta- va/hodc octametylen diisoxyanat,
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2-metylpentametylen 1,5-diisoxyanat, 2-etylbutylen 1,4-diisoxyanat, l-isoxyanato-
3,3,5-trimetyl-5-isoxyanatometylxyclohexan (isophoron diisoxyanat, IPDI), 1,4-
va/hodc 1,3-bis(isoxyanatometyl)xyclohexan (HXDI), xyclohexan 1,4-diisoxyanat,
l-metyl-2,4- va/hodc -2,6-xyclohexan diisoxyanat, 4,4’-, 2,4’- va/hodc

2,2’-dixyclohexylmetan diisoxyanat hodc cac tién polyme clia cic isoxyanat ndy.

Pugc uu tién theo sang ché 1a st dung polyisoxyanat thom hogc tién polyme
cua polyisoxyanat thom. Theo m¢t phuong an khéc, sang ché do d6 d& cap dén quy
trinh diéu ché polyuretan nhu dwgc mo td & trén, trong d6 polyisoxyanat 13

polyisoxyanat thom.

Tién polyme ciia polyisoxyanat c6 thé thu dugc bang cach cho polyisoxyanat
néu trén du, vi du & nhiét d6 nam trong khoang tir 30 dén 150°C, tdt hon 12 & nhiét do
nim trong khoang tir 50 dén 120°C va tét nhat 12 & nhiét d6 khoang 80°C, phan tng
v6i ruou polyhydric dé tao ra tién polyme. Pugc uu tién sir dung 1a dé diéu ché tién
polyme theo sang ché, polyisoxyanat va rugu polyhydric thong thudng dua vao céc
polyeste, vi du bat ngudn tir axit adipic, hogc cic polyete, vi du bét ngudn tir etylen

oxit va/hodc propylen oxit. Pugc dic biét dugce uu tién st dung la céac polyeterol.

Ruogu polyhydric dugc ngudi cé trinh d9 trung binh trong linh vyc biét va dugc
md ta, vi du, trong tai liéu: "Kunststoffhandbuch, Band 7, Polyuretan", [Plastics
Handbook, Volume 7, Polyurethane] Carl Hanser Verlag, 3" edition 1993, chapter 3,1.
Rugu polyhydric duge st dung & ddy tét hon 1a cc hop chat polyme néu trén c¢6 sd
nguyén t hydro c6 tinh phan ung véi isoxyanat. Ruou polyhydric dugc st dung t6t

hon 1a céc polyeterol.

Tuy ¥ 13, bd sung chit kéo dai mach thong thuong hodc tac nhan lién két ngang
vao ruou polyhydric da néu dé diéu ché tién polyme isoxyanat. Cac chét thudc loai nay
duge biét cha yéu tir giai phap k¥ thuat da biét. Chat kéo dai mach dugc st dung tdt
hon Ia butan-1,4-diol, dipropylen glycol va/hodc tripropylen glycol. Uu tién lya chon
ty 18 giita polyisoxyanat hitu co v6i rugu polyhydric va chét kéo dai mach sao cho tién
polyme isoxyanat c6 ham lugng NCO nim trong khoang tir 2% dén 33,5%, tét hon 14
tir 10% dén 32%, 6t hon nita 12 ndm trong khoang tir 12% dén 30% va tot nhit 13 ham
lwong NCO nam trong khoang tir 15% dén 28%.
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Theo mdt phuong an duge déc biét wu tién cua sang ché, thanh phén isoxyanat
hoc tién polyme isoxyanat c6 ty 1€ giita 4,4°-MDI duoc bién dbi bing carbodiimit it
nhét béng 2,5% trong luong, tdt hon 14 it nhit 7,5% trong lugng va t5t nhét 13 it nhat
bang 12,5% trong lugng va khong qua 30% trong lugng. Ty 1¢ gitra 4,4°-MDI dugc
bién ddi bing carbodiimit & ddy dya vao isoxyanat dugc st dung trong thanh phan

isoxyanat hodc trong tién polyme isoxyanat.

Theo mot phuong an khéc, sing ché @ cap dén quy trinh didu ché polyuretan
nhu duge md ta & trén, trong d6 polyisoxyanat nay c6 ham lugng NCO nim trong

khoang tir 2% dén 33,5%.

Theo sang ché, polyisoxyanat ndy c6 thé dugc dung & dang tinh khiét hodc &
dang ctia thanh phén, vi du tién polyme isoxyanat. Theo mot phuong én khac, hdn hop
bao gom polyisoxyanat va it nhét mot dung mdi c6 thé dugc dung. Cac dung méi thich

hop dugc ngudi c6 trinh d6 trung binh trong linh vure k¥ thuat biét r5.

Theo sang ché, ciing c6 thé 13, ciing nhu hop chét (P1), cic hop chét khic c6

tinh phan tmg vé6i isoxyanat, vi du rugu polyhydric khéac, dugc st dung.

Vi dy, ciing c6 thé str dung céc polyeterol hodc polyesterol khac. Cac polyeterol

thich hop 1a céac polyeterol cu thé duoc néu trén.

Ruou polyhydric cta polyeste thich hop dwgc nguoi co trinh do trung binh
trong linh vuc biét 5. Ruou polyhydric ctia polyeste ¢6 thé duge didu ché, vi dy, tir
cac axit dicarboxylic hitu co c6 tir 2 dén 12 nguyén t& cacbon, t6t hon 14 axit
dicarboxylic béo co tir 4 dén 6 nguyén tit cacbon, va cac rugu polyhydric, t6t hon 1a
céc diol, ¢6 tir 2 dén 12 nguyén tir cacbon, t6t hon 1a tir 2 dén 6 nguyén tir cacbon. Vi
du vé céc axit dicarboxylic hitu ich bao gdm: axit suxinic, axit glutaric, axit adipic,
axit suberic, axit azelaic, axit sebacic, axit decandicarboxylic, axit maleic, axit
fumaric, axit phtalic, axit isophtalic va axit terephtalic. Axit dicarboxylic c6 thé duoc
dung riéng r& hodc trong hdn hop két hop véi nhau. Ngoai axit dicarboxylic ty do,
cling c6 thé st dung cac dan xult ctia axit dicarboxylic twong tmg, vi du cac
dicarboxylic este ciia cac rugu co tur 1 dén 4 nguyén t cacbon hodc cac anhydrit
dicarboxylic. Pugc uu tién st dung la cac hdn hop axit dicarboxylic cia axit suxinic,
axit glutaric va axit adipic theo ty 1€, vi duy, 20 dén 35:35 véi 50:20 dén 32 phi?m trong

luong, va dic biét 1a axit adipic. Cac vi du vé cac ruou di- va polyhydric, dac biét cac
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diol, 1a: etandiol, dietylen glycol, propan-1,2- hodc -1,3-diol, dipropylen glycol, butan-
1,4-diol,  pentan-1,5-diol,  hexan-1,6-diol,  decan-1,10-diol,  glyxerol  va

trimetylolpropan.

Puoc uu tién st dung 1a etandiol, dietylen glycol, butan-1,4-diol, pentan-1,5-
diol va hexan-1,6-diol. Ciing c6 thé dugc sir dung ruou polyhydric ctia polyeste duoc
tao thanh tir cac lacton, vi du e-caprolacton, hoéc axit hydroxycarboxylic, vi du axit o-

hydroxycaproic.

Ruou polyhydric ctia polyeste c6 thé dwoc diéu ché bang cach da ngung tu axit
polycarboxylic va/hodc cac dAn xuét hitu co, vi du thom, t6t hon 1a béo, va cac ruou
polyhydric & dang khong c6 chét xtic tac hoic t6t hon 14 c6 mat chit xdc tac este hoa,
thich hop 1a trong mdi truong khi tro, vi du nito, cacbon monoxit, heli, argon trong sd
nhitng chit khac, & nhiét do néng chay nim trong khoang tir 150 dén 250°C, t&t hon 1a
180 dén 220°C, tuy ¥ 1a dudi 4p suét giam, xudng dén s6 axit mong mudn, tot hon 14
duéi 10, tbt hon nita 1a nho hon 2. Theo mét phuong 4n dugc wu tién, vi hén hop este
hoa dwoc da ngung tu & nhitng nhiét do néu trén xudng dén sé axit nim trong khoang
tir 80 xudng 30, t6t hon 14 40 xudng 30, dudi 4p sut chuan va sau d6 dudi ap suét nho
hon 500 mbar (50kPa), t6t hon 1a tir 50 dén 150 mbar (5 dén 15 kPa). Cac chat xic tac
este hoa hitu ich bao gém, vi dy, chét xuc tac sét, cadmi, coban, chi, kém, ang-ti-moan,
magie, titan va thiéc & dang cuia kim loai, oxit kim loai hoac mubi kim loai. Tuy nhién,
sy da ngung tu ciing ¢6 thé duogc tién hanh trong pha léng véi sw c6 mit clia cac chat
pha lodng va/hodc chét cubn khi, vi du benzen, toluen, xylen hodc clobenzen, dé loai
b6 nudc ngung tu bang cach chung cit dong soi. Pé diéu ché rugu polyhydric cia
polyeste, axit polycarboxylic va/hodc cic din xudt hitu co va cac rugu polyhydric
dugc da ngung tu co 1gi theo ty 1€ s6 mol nam trong khoang tur 1:1 dén 1,8, t6t hon 1a
tlr 1:1,05 dén 1,2.

Ruou polyhydric cta polyeste dugc st dung t6t hon 1 ¢6 d6 chic tir 2 dén 4,
dic biét 1a tir 2 dén 3, va, vi du, phan tir lugng trung binh s6 nam trong khoang ttr 480
dén 3000 g/mol, t6t hon 14 tir 1000 dén 3000 g/mol.

Tét nhét 13, trong ngit canh cua sang ché, chi c6 cac thanh phan ruou polyhydric

khéc dugc st dung la cac polyeterol.
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Theo sang ché, ciing c6 thé sir dung cac thanh phan khac, vi du cac chit kéo dai
mach, tac nhan lién két ngang, cic chét phu tro va chét bd sung hodc cac chét phu gia,
vi du céc chét hoat dong bé mit, thu6c nhudm, chit mau, cac chét 6n dinh oxy hoa, cac
chét 6n dinh UV, chit khir nuée, cac chit xuc tac, cac phuong tién luu gilt 4n nhiét va
céc vi hat rdng, chit khir bot, cac chit dn dinh thiiy phan. Cac chat phu trg va céc chat
phu gia thich hop c¢6 thé dugc tim thiy, vi du, trong tai liéu: the Kunststoffhandbuch,
volume VII, dugc bién soan bdi Vieweg and Hochtlen, Carl Hanser Verlag, Munich

1966 (trang 103-113).

ChAt kéo dai mach va/hodc tac nhén lién két ngang duge st dung 1a cac chit co
phén tir lugng tét hon 12 nho hon 450 g/mol, t6t hon nita 12 tir 60 dén 400 g/mol, trong
d6 chat kéo dai mach c6 hai nguyén tir hydro c6 tinh phan g véi isoxyanat va tac
nhan lién két ngang c6 3 nguyén tir hydro c6 tinh phan tmg v6i isoxyanat. Cac tac
nhan nay tdt hon 1a duge st dung riéng hodc & dang cua cac hdn hop. Pugc vu tién st
dung 1a cac diol va/hodc céc triol ¢ phéan tir luong nho hon 400 g/mol, t6t hon 12 tir 60
dén 300 g/mol va dic biét 13 tir 60 dén 150 g/mol. Vi dy hitu ich bao gdm céc diol béo,
vong béo va/hodc thom béo co tir 2 dén 14 va tdt hon 12 2 dén 10 nguyén tir cacbon,
nhu etylen glycol, propan-1,3-diol, decan-1,10-diol, 1,2-, 13-, 1,4-
dihydroxyxyclohexan, dietylen glycol, dipropylen glycol va butan-1,4-diol, hexan-1,6-
diol va  bis(2-hydroxyetyl)hydroquinon, cac triol nhu 1,2,4-, 1,3,5-
trihydroxyxyclohexan, glyxerol va trimetylolpropan, va cac polyalkylen oxit phan tir
lwong thip chira cac nhém hydroxyl va dua vao etylen oxit va/hodc 1,2-propylen oxit
va céc diol va/hodc céc triol néu trén 1am c4c phén tir ban diu. Ngoai ra, chat kéo dai
mach dugc st dung cling c6 thé 13 cac amin thom, vi du dietyltoluendiamin, 3,3’-
diclo-4,4’-diaminodiphenylmetan, 3,5-diamino-4-cloisobutyl benzoat, 4-metyl-2,6-
bis(metylthio)-1,3-diaminobenzen, trimetylen glycol di-p-aminobenzoat. Chat kéo dai
mach dang amin thom thudc loai nay c6 thé mua duoc tir cac nha san xuét khéac nhau
va thuong duoc ngudi c6 trinh do trung binh trong linh vure nay biét 13 bang cac chit
viét tat khic nhau, vi du MOCA, MBOCA, MCDEA, DETA. Chat kéo dai mach dugc
st dung t&t hon 1a monoetylen glycol, butan-1,4-diol, dietylen glycol, glyxerol,

trimetylolpropan hozc cic hon hop clia né.
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Theo sang ché, quy trinh ndy duoc thuc hién sao cho, trong truong hop st dung
chét kéo dai mach dang amin, c6 phan Ung gifta chét kéo dai mach chiém wu thé voi
isoxyanat va chi mdt mic do nhd cua phan tGng, néu can, cia chit kéo dai mach véi
hop chéit (P1). Cac quy trinh thudc loai nay dugc ngudi c6 trinh do trung binh trong
linh vuc biét rd; vi du, viéc bd sung dugc xéac dinh cua chit kéo dai mach dang amin
¢6 thé duge tri hodn cho dén khoang tron. Céc quy trinh thudc loai ndy tat nhién ciing

6 thé thue hién véi chit kéo dai mach khac.

Theo mot phuong an dugc uu tién theo sang ché, ty 18 giira chét kéo dai mach
trong thanh phan (Z1) 13 nim trong khoang tir 0% dén 35% trong luong, t6t hon 1a
nam trong khoang tir 5% dén 30% trong luong va tot nhit 12 ndm trong khoang tir

7,5% dén 25% trong luong.

Ty y ciing c6 thé bd sung cic chét phu trg va cac chét phu gia. Vi du vé cac
chét nay bao gém cac chét hoat dong bé mit, thubc nhudm, chit mau, cac chit dn dinh
thlty phén, cac chét 6n dinh oxy hoa, cac chét 6n dinh UV, chét khir nuéce, cac chét xtc

tac, cac phuong tién lwu gitt 4n nhiét va cac vi hat rong.

Néu cac vi hat réng duoc ding 1am cac chét phu gia, polyuretan tao ra ciing

duoc xem 12 polyuretan dang xdp thiy tinh.

Céc chit xtc tac duge st dung dé diéu ché than polyuretan c6 hinh dang t6t hon
1a c4c hop chét 1am ting tbc manh phan tmg cia cdc hop chét cua thanh phan Z1 ma
bao gdm nhém hydroxyl véi chit polyisoxyanat hitu co tiy ¥ duogc bién dbi (Z2). Vi
du vé chdt xuc tac nay bao gém cac amidin, nhu 2,3-dimetyl-3,4,5,6-
tetrahydropyrimidin, cac amin bac ba, nhu trietylamin, tributylamin,
dimetylbenzylamin, N-metyl-, N-etyl-, N-xyclohexylmorpholin, N,N,N',N'-
tetrametyletylendiamin, N,N,N',N'-tetrametylbutandiamin, N,N,N',N'-
tetrametylhexandiamin, pentametyldietylentriamin, tetrametyl diaminoetyl ete,
bis(dimetylaminopropyl)ure, dimetylpiperazin, 1,2-dimetylimidazol, 1-
azabixyclo[3.3.0]-octan va t6t hon 1a 1,4-diazabixyclo[2.2.2]octan, va cac hop chét
alkanolamin nhu trietanolamin, triisopropanolamin, N-metyl- va N-etyldietanolamin

va dimetyletanolamin.

Tuong tu, cac hop chét kim loai hitu co 13 hitu ich. Puoc wu tién sir dung 1 cac

hop chat kim loai hitu co goc thi€c, kém, bismut, titan, ziricon, mangan, sit, coban,
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ddng, nhdém. Vi du bao gdm céc hop chét thiéc hitu co, nhu cac mudi thiée (IT) cia cac
axit carboxylic hitu co, vi du thiéc (II) axetat, thiéc (1) octoat, thiéc (II) etylhexanoat
va thiéc (1) laurat, va cac mubi dialkyl thiéc (IV) ctia c4c axit carboxylic hitu co, vi du
dibutyl thiéc diaxetat, dibutyl thiéc dilaurat, dibutyl thiéc maleat va dioctyltin diaxetat,
va ca bismut carboxylat nhu bismut(III) neodecanoat, bismut 2-etylhexanoat va bismut
octoat, cac hop chéat titan, vi du (trietanolaminato)titan(IV) isopropoxit hodc
bis(trietanolaminato)titan(IV) diisopropoxit hodc cic hdn hop ctia cdc hop chét kim
loai khac nhau. Cac hop chét kim loai hitu co ¢6 thé duoc sir dung mdt minh hodc két
hop véi cac amin bazo manh. Pugce wu tién st dung la cac hop chit kim loai hitu co

duy nhét 1am chéit xtic tic cho phan tng cia Z1 va Z2.

Theo mot phuong an dugce uu tién theo sang ché, ty 18 gifta cac chit xtic tac
trong thanh phan (Z1) 14 ndm trong khoang tir 0,00001% trong lugng dén 5% trong
lwong, t&t hon 12 ndm trong khoang tir 0,0001% trong luong dén 2% trong luong va tot

nhét 14 nim trong khoang tir 0,0005% trong luong dén 1% trong luong.

Trong ngit canh cla sang ché nay, thuat ngit “c4c vi hat réng” dugc hiéu 1a cac
hat rOng hitu co va vb co. Cac hat rdng hitu co dugc st dung c6 thé, vi du, 1a c4c hat
nhua déo rdng, vi du 1a polyetylen, polypropylen, polyuretan, polystyren hodc céac hon
hop cua chiing. Cac hat rdng vo co ¢6 thé bao gbm, vi du, dit sét, nhom silicat, thity

tinh hoic cac hdn hgp clia né.

Céc hat rng nay c6 thé c6 chan khong hodc chan khdng mot phan bén trong
hodc dugc nap khong khi, cac khi tro, vi du nito, heli hodc argon, hodc cac khi phan

ung, vi du oxy.

Thong thuong, cac hat rdng hitu co hodc vo co c¢6 dudng kinh nim trong
khoang tir 1 dén 1000 pm, tot hon 1a tir 5 dén 200 pm. Thong thudng, cac hat rong hitu
co hodc vo co c6 khdi lugng thé tich ndm trong khoang tir 0,1 dén 0,5 g/cm’. Nhin
chung chung ¢6 d6 din nhiét nam trong khoang tir 0,03 dén 0,12 W/mK.

Céc vi hat réng dugc sir dung tét hon 14 cac vi hat thuy tinh rdng. Theo mot
phuong an dugce ddc biét vu tién, cdc vi hat thuy tinh rong nay c6 do bén nén thuy tinh
it nhét bang 20 bar (2000 kPa). Vi du, c4c vi hat thity tinh réng ndy dugc st dung c6
thé 1a 3M — Scotchlite® Glass Bubbles.
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Céc phuong tién luu gitt 4n nhiét dugc st dung co thé 13 cac chét va m& duge
bao nang va khong duoc bao nang co sy chuyén rén/1éng & trén 20°C, thong thuong la
sap. Céac chét nay c6 thé dwoc bao nang trong polyme. Trong qud trinh san xuét dau
thd, cac phuong tién luu gilt 4n nhiét hap phu nhiét tir dAu thd 4m va néng chay. Trong
truong hop ngung san xuét ngan, 16p cach nhiét lam lanh xudng tir tr tr bén ngoai,
trong truong hop lam day chat ua béo cua cac phuong tién luu gift 4n nhiét cling lanh
xudng, hoa ran va giai phong nhi¢t dugc hép phu nguoc lai dau tho. Cac giai phap
trong tu dugec md ta trong DE 10256550, WO 2004/003424, US 6,000,438, WO
2002/016733 hodic CN 101545565.

Ciing ¢c0 thé bd sung cac tac nhan tao xbp duoc biét 1a cac chét phu trg va cac
chit phu gia tir giai phap k¥ thuat d3 biét, vi du nude, pentan, xyclopentan v.v.. Tuy

nhién, vu tién 12 khong sir dung céc tac nhan tao x6p, dic biét 1a khong bo sung nudc.

Ngoai ra, ddc biét wu tién khi ham luong nude con du cua cac chét phan ng
duoc khir bang cach bd sung chit khir nude. Vi du chét khtr nude thich hop bao gbm
cac zeolit. Chat khir nudc duoc sir dung, vi du, véi lugng nam trong khoang tir 0,1%

dén 10% trong lugng, dua vao tbng khéi lugng cua thanh phan rugu polyhydric.

Hbn hop phan (mg polyuretan theo sang ché duoc tao ra bang cach cho thanh
phan (Z1) va thanh phan (Z2) phan ung v6i lugng sao cho ty 1& duong lugng cla cac
nhém NCO cia cac nhom isoxyanat voi tdng s6 nguyén tir hydro c6 tinh phan tng la
trong khoang cu thé. Nguoi co hiéu biét trong linh vuc st dung cum tir “chi s6”. Chi
sd nay phan anh ty 1é mol cta cac nhém NCO véi nguyén tir hydro c6 tinh phan ung.
Chi s6 100 trong ban mo ta nay tuong Ung voi ty 1€ bang 1:1. Trong trudong hop chi sd
16n hon 100, ¢6 du sb mol cua isoxyanat; trong truong hop chi s6 nho hon 100, c6 du
nguyén tir hydro c6 tinh phéan ung. Chi s nay tot hon 12 nam trong khoang tr 50 dén
2500, tét hon 12 nim trong khoang i 60 dén 350, tham chi t6t hon nita 1a ndm trong
khoang tlr 85 dén 130 va dic biét 1a ndm trong khoang tr 90 dén 115.

Theo dinh nghia trén, cdc nhém epoxy co mat trong hop chéat (V1) theo sang
ché khong dugc bao gbm trong viéc tinh toan chi sd nay.

Céc thanh phan ban dAu thong thuong dugce tron va duge phan ung & nhiét do
nim trong khoang tir 5°C dén 120°C, t6t hon la tir 10°C dén 80°C, t6t hon nita 1a tir
20°C dén 60°C.
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Theo khia canh khac, sang ché con cap dén viéc st dung hop chét (P1) co
thé thu dwoc hodc da thu dugc bang phan tng cua it nhét mot polyepoxit véi hop chét
(V1) dugc chon tir nhém bao gdm cac polyeteamin va cac polyeterol dé diéu ché

polyuretan.

Nhu dugc giai thich, quy trinh theo sang ché tao ra cac polyuretan c6 do 6n

dinh thiiy phan dic biét tt, dc biét 1a d6 én dinh thiy phan tot & nhiét do cao.

Theo mot phuong 4n khac, sang ché d& cap dén cac polyuretan nhu duge mo ta
& trén, trong d6 polyuretan 1a elastome dic. Céc polyuretan nay c6 thé duge st dung
trong nhiéu linh vuc k¥ thuat, vi du 1am sang trong khai thac md, banh va con lan, 16p

pht con lan v.v..

Theo khia canh khac, sang ché @ cap dén polyuretan c6 thé thu dugc hodc da

thu dugc bang quy trinh diéu ché polyuretan nhu dugc mo ta & trén.

Theo mot phwong 4n khac, sang ché @ cap dén polyuretan nhu dugc md ta &

trén, trong d6 polyuretan 1a polyuretan nén.

Céc polyuretan theo sang ché dic biét thich hop dé phu duong bng, cac mdi ndi

trong c4c dng dan dau trong cac mé dau khi va phu thiét bi dudi bien.

Néu nhu duge md ta & trén, khong st dung tac nhén tao xép, ma thu duoc dudi
dang san phim theo sang ché 1a céc polyuretan nén va khong c6 bot polyuretan. Cac
didu kién phan tng thich hop hodc cac quy trinh didu ché dé didu ché polyuretan hodc
céc 16p phi duge ngudi co trinh d6 trung binh trong linh vuc biét rd.

Céc thanh phan c6 thé dugc tron bing cic may ché bién tiéu chun. Theo mot
phuong an dugc vu tién, viéc tron dugc thuc hién bing mdy tao ap luc thép hoac may
tao ap luc cao. G day ddi véi cac phan c6 thé dugc phu dé tao ra hodc qua khudn duc
hodc bang phuong phap quay luén chuyén. Tuy nhién, vu tién 13 sir dung khudn duc.
Khudn ddc nay lién quan dén viéc rot hdn hgp phan Gmg vao khuodn bao gdm chi tiét
dugc phu, vi du dudng 6ng. Sau khi polyuretan dd dugc luu hoa, thao khuon ra. Vat
liéu nay c6 thé duoc st dung truc tiép. Theo mdt phuong an cu thé cua sang ché, phan

duoc pht sau d6 cho qua xtt ly bang nhiét.

Trong phuong phap duc quay, hdn hop phan tng dugc ap dung bang cach rét

n6 lén trén chi tiét quay, vi du bng duong 6ng. Trong ban mo ta nay, hdn hop phéan
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g thu duoc bing cac phuong phép tron thong thuong, vi du dau tron ap luc thip.
Theo mot phuwong an cu thé, viéc xa thai qua khudn dang khe. Téc o chuyén dong cta
d4u tron hodc 6ng nhin chung dugc didu chinh sao cho dat dugc 16p polyuretan c6 do
day mong muén véi toc do téng ra khong dbi. Cho muc dich nay, t5t hon 14 hdn hop
phan Gng nay bao gbm céc chét phu gia sol-gel thuén nghich, chit ndy ngan can hdn

hop phan tmg khong nho giot khoi chi tiét quay.

Theo cach khac, viéc phu co thé duoc thuc hién gidn tiép. Cho muc dich nay,
hdn hop phan tng ciia cac thanh phan dugc rét vao khudn va sau d6 duoc thao khuon.
Nhu vay, vat dic dugce tao ra sau d6 duge 4p dung vao chi tiét 6ng can duoc phu, vi du

bang cach ndi bang vit hoac lién két két dinh.

Po day cua 16p polyuretan t6t hon 1a tr 5 dén 200 mm, t6t hon 1a 10 dén
150 mm va dic biét 1a tir 20 dén 100 mm. Tay y la c6 thé ap dung mot hodc nhiéu 16p
khac, vi du 16p cach dién va/hodc 16p bén ngoai cua nhya déo nhiét, vao 16p

polyuretan. Tét hon 13, khong ap dung cac 16p khéc vao 16p polyuretan.

L6p phu polyuretan theo sang ché dac trung cho dic tinh co hoc tuyét voi, nhu
do gian dai khi nghién va do bén kéo, va do 4n dinh thity phan tuyét voi.

Chi tiét dugc phu, vi du chi tiét éng dan, vi du éng dan, co thé 1a chi tiét ong
dn khong dugc phi duge lam bang thép, nhung ciing ¢6 thé st dung céc chi tiét 6ng
din d3 c6 mdt hodc nhiéu 16p phu. Tét hon 13, trong ngit canh cla sang ché, chi tiét
éng dan dugc phu truc tiép bang hdn hop phan tmg polyuretan theo sang ché. Theo
cach khac, hdn hop phan tng polyuretan theo séng ché vi du ciing ¢6 thé duoc ap dung
vao chi tiét dng dan dugc phi epoxy hoac duoc phit polypropylen (hodc 1a dugc phu
polyetylen) dugc gin két dung hop kiéu phun bot. Chi tiét dng dan ndy tuy y cling c6
thé da dugce phu bang 16p polyuretan dAu tién bao gdm cac phuong tién luu gilt 4n
nhiét, ching han. Sau do, hdn hop phan tng polyuretan nay duoc luu hoa dé tao ra 16p

polyuretan, tily y v6i viée xtt ly bang nhiét, vi du béng burc xa hodc trong 10 sdy.

Céc chi tiét 6ng dan dugc phu polyuretan trong ngit canh cua sang ché s& dugc
hiéu c6 nghia khong chi 1a céc 1op phu dudng bng dugc phu thong thuong, ma ca cac
vung cua cac duong éng da duge han duge phu bang polyuretan, dugc goi la “cac mdi
nbi trong céc 6ng din dau trong cac mo dau khi”, va céac vat phim dugc phi bang

polyuretan lién quan dén dudng 6ng, nhu cac mébi nbi, chd nbi giéng khoan, “céc cay
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thong noel”, thiét bi thu gom dudng dng, bom va phao. Cac chi tiét duong 6ng ciing s&
bao gdm cac cap duoc phu bing polyuretan, tot hon 1a cap ngoai khoi. Ngoai ra, trong
ngit canh cua sang ché, chi tiét ng din dugc phu bing polyuretan con bao gém cac
dudng 6ng ma da duogc boc dé gia ¢b, nhu vat dé 1am cting chd udn hoic bd han ché
chd udn, trong trudmg hop nay vat dé 1am cémg chd ubn va bod han ché chd ubn twong
ng v6i 16p phit polyuretan. Tét hon 13, chi tiét éng din duoc phu bang polyuretan
theo sang ché dugc hidu c6 nghia 1 chi tiét éng dan ciia dudong éng ngoai khoi hodc
cap ngoai khoi. “Ngoai khoi” c6 nghia 1a cac vat phdm nay tiép xuc v6i nude bién
trong didu kién sir dung thong thuong. Tt hon 14, chi tiét dng din dugc phu bang
polyuretan theo sang ché 14 éng dugc phit bing polyuretan ctia duong 6ng ngoai khoi,
cac mbi ndi trong cac éng din dau trong mé dau khi ciia dwdng 6ng ngoai khoi hoic
“céy thong noel” cta duong dng ngoai khoi, dic biét 1a dudng éng ngoai khoi dé san

xuat dau tho.

Nhu duoc giai thich, viéc phii cac phin c¢6 thé dwoc tién hanh truc tiép hoic
gian tiép, va trong trudong hop phu gian tiép, polyuretan dugc didu ché riéng va sau d6
dugc ap dung vao chi tiét duge phu, bf?lng cac mbi ndi béng Vit, chéng han. Tét hon 13,
polyuretan dugc rét hodc duge phun truc tiép 1én trén bé mat cia vat lidu can dugc
phi. Nhin chung, cic bé mit cin dugc phit bao gdm cac kim loai, nhur thép, sit, dong
hodc nhém, hoic bing nhua déo, vi du nhua polypropylen hoic epoxy. Pé bam dinh
t6t hon, tiy v 12 ¢6 thé sir dung cac chét ting cudng bam dinh thong thudng, nhu cac
chit tang cudng bam dinh bén trong ma dugc cho thém vao cac thanh phan polyuretan,
céc chét tdng cuong bam dinh bén ngoai dugc ap dung truc tiép vao bé mit can duogc
phii, va/hodc cAc chét ting cudng bam dinh 1y hoc. Ciing c6 thé xir Iy trudc bé mit cin

dwogc phu, vi du bang cach xir Iy bang ngon lira hodc xir Iy bang plasma.

Do viy, theo khia canh khéc, sang ché con dé cdp dén viéc st dung polyuretan
c6 thé thu dugc hodc da thu dugc bang quy trinh diéu ché polyuretan nhu duge mo ta &
trén, hodc polyuretan nhu dwgc mé ta & trén, dé phu duong 6ng, 1am 16p pht dudong
dan, cac mbi ndi trong cac dng dan dau trong mé dau khi hodc cay thong noel cho cac

khu vue ngoai khoi.

Theo khia canh khac, sang ché con d& cap dén viéc st dung polyuretan c6 thé

thu dugc hodc da thu duoc bang quy trinh diéu ché polyuretan nhw duge mo ta & trén,
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ho#c polyuretan nhu dugc mo ta & trén, dudi dang polyuretan dang x6p thiy tinh.

Céc phwong an khic cuia sang ché c6 thé dugc suy ra tir cac diém yéu ciu bao
ho va cac vi du thuc hién. S& rd rang ring cic diu hidu ciia ddi tugng/quy trinh/sit
dung theo sang ché ma dugc @ cap ¢ trén va dugc giai thich dudi day co thé duogc st
dung khong chi trong su két hop cu thé dugc cu thé hoa ma con trong su két hop khac
ma khong vuot ra khoéi pham vi bdo hd cta sng ché. Vi dy, su két hop du hiéu duoc
wu tién v6i ddu hiéu duoc dic biét wu tién, hodc ddu hidu ma khong dugc dic trung béi
dAu hiéu bét ky khéc c6 du hiéu dugc dic biét wu tién, v.v., con ngu y bao gém ngay

ca khi su két hop nay khong dugc dé cap mdt cach cu thé.

Dugc dua ra ¢ day 1a cac phuong an minh hoa cua sang ché, ma cac phuong an
nay khong 1am han ché sang ché. Cu thé hon, sang ché con bao gébm cac phwong 4n ma
phat sinh tir c4c tai liéu tham chiéu phu thudc va do vay viéc két hop céac phuong an

dugc duara & day.

1. Quy trinh didu ché polyuretan, quy trinh nay bao gdm phan tng ciia it nhat

c4c thanh phan sau:

(i) thanh phin (Z1) bao gdm it nhat hop chit (P1) c6 tinh phan tng véi

isoxyanat, va
(ii) thanh phén (Z2) bao gdm it nhit polyisoxyanat,

trong d6 hop chit (P1) co thé thu dugc hozc da thu dugc bang phan tng cia it
nh4t mot polyepoxit v6i hop chét (V1) duge chon tir nhém bao gdm cac polyeteamin

va cac polyeterol.

2. Quy trinh diéu ché polyuretan theo phuong 4n 1, trong d6 it nhit mt trong
c4c thanh phén sau dugc sir dung trong phan (mg ngoai thanh phan (i) va (ii):

(iii) hop chét khac c6 tinh phan (mg véi isoxyanat,
(iv) chit kéo dai mach,
(v) cac chét phu gia khac.

3. Quy trinh didu ché polyuretan theo phuong 4n 1 hoic 2, trong d6 hop chit
(P1) ¢6 sb lwong nhém OH dugce tinh theo 1y thuyét nim trong khoang tir 0,5 mg
KOH/g dén 75 mg KOH/g.
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4. Quy trinh diéu ché polyuretan theo phuong 4n bét ky trong sb cac phuong
an tr 1 dén 3, trong d6 hop chét (P1) ¢6 duong lugng gam epoxy tinh theo Iy thuyét
nam trong khoang tir 180 dén 5000 g/duong lugng.

5. Quy trinh diéu ché polyuretan theo phwong 4n bét ky trong s6 cac phuong
4n tr 1 dén 4, trong d6 hop chat (V1) 13 polyeteamin c¢6 phén tir luong nim trong
khoang tir 500 dén 30000 g/mol.

6. Quy trinh didu ché polyuretan theo phwong an bat ky trong s6 cdc phuong
4n tir 1 dén 5, trong d6 hop chét (V1) 1a polyeterol c6 phén tir lugng nam trong khoang
tir 500 dén 30000 g/mol.

7. Quy trinh diéu ché polyuretan theo phuong én bét ky trong s6 cic phuong
4n tir 1 dén 6, trong d6 polyisoxyanat la polyisoxyanat thom.

8. Quy trinh diéu ché polyuretan theo phuong an bét ky trong s6 cic phuong
4n tir 1 dén 7, trong d6 polyisoxyanat nay c6 ham lugng NCO nam trong khoang tir
2% dén 33,5%.

9. Quy trinh didu ché polyuretan theo diém bét ky trong sé cac diém tir 1 dén
8, trong do chét xtic tac dugc st dung.

10. Quy trinh diéu ché polyuretan theo diém bét ky trong s& cac diém tir 1 dén
9, trong do ty 1€ gitra cac chét xuc tac trong thanh phan (Z1) 1a nam trong khoang tir
0,00001% trong luong dén 5% trong luong.

11. Polyuretan co thé thu dugc hodc da thu duge bang quy trinh theo diém bét
ky trong sé cac diém tir 1 dén 10.

12. Polyuretan theo diém 11, trong d6 polyuretan la polyuretan nén.

13. Polyuretan theo diém 11 hodc 12, trong d6 polyuretan 14 elastome duc.

14. St dung hop chét (P1) c6 thé thu dugc hodc da thu dugc bang phan (g cla
it nhat mot polyepoxit v6i hop chét (V1) dugc chon tir nhém bao gbm céc polyeteamin
va céc polyeterol dé diéu ché polyuretan.

15. St dung polyuretan co thé thu dugc hodc da thu dugc bang quy trinh theo

diém bét ky trong sé cac diém tir 1 dén 10, hodc bang polyuretan theo diém bat ky
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trong s cac diém tir 11 dén 13, dé phu duong 6ng, 1am cac moi trong cac bng dan dau

trong mo dau khi hoic phi thiét bi duéi bién cho cac khu vuc ngoai khoi.
16. Sir dung polyuretan c6 thé thu duge hodc da thu dugc bang quy trinh theo

diém bét ky trong sb cic diém tr 1 dén 10, hodc bang polyuretan theo diém bat ky

trong s cac didm tir 11 dén 13, dudi dang polyuretan ghép thiy tinh.

17. St dung polyuretan co thé thu dugc hodc da thu duge bing quy trinh theo
diém bét ky trong sb cic diém tr 1 dén 10, hodc bing polyuretan theo diém bat ky

trong sb cac didm tir 11 dén 13, trong cac tng dung k¥ thuét hodc cong nghiép.

Sang ché duoc minh hoa chi tiét dudi day br?lng cac vi du thuc hién sang ché,

ma khong lam gi6i han dbi twong cla séng ché.
Vi du thue hién sang ché
1. Nguyén liéu cip

Poly 1: Jeffamin® T-403 polyeteamin ¢ phan tir lugng khoang 440 g/mol,
AHEW bing 81 g/duong lugng tir nha cung cAp Huntsman.

Poly 2: Jeffamin® T-3000 polyeteamin c6 phén tir luong khoang
3000 g/mol va AHEW bang 530 g/duong luong tir nha cung cip Huntsman.

Poly 3: Jeffamin® T-5000 polyeteamin ¢ phan tir luong khoang 5000 g/mol
va AHEW bang 952 g/duong lwong tlr nha cung cAp Huntsman.

Poly 4: Polyeteamin D-2000 tr BASF ¢6 phan t lugng khoang 2000 g/mol
va AHEW bing 500 g/duong lugng tir nha cung cép Huntsman.

Poly 5: Jeffamin® D-4000 polyeteamin c6 phén tir luong khoang 4000 g/mol
va AHEW bang 1000 g/duong luong tir nha cung cép Huntsman.

Poly 6: Lupranol 2090 tir BASF Polyurethanes GmbH, rugu polyhydric ba
chtte ¢6 s luong nhém OH bang 28 mg KOH/g.

Poly 7: polyeterol dua vao sorbitol, propylen oxit va etylen oxit, c6 ham

lugng etylen oxit bang 10% trong luong va s6 lugng nhém OH bang 43 mg KOH/g.

Poly 8: Lupranol 1005/1 tir BASF Polyurethanes GmbH; polypropylen glycol
c¢6 phan tir lugng trung binh bang 4000 g/mol va s6 lugng nhém OH bing 28 mg
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KOH/g.

Poly 9: Polyeterol dya vao trimetylolpropan va propylen oxit, c6 sd luong
nhém OH bing 860 mg KOH/g.

Poly 10: Lupranol 1200 tir BASF Polyurethanes GmbH, polypropylen glycol
c6 phan t& lugng trung binh bang 450 g/mol va s6 lwong nhom OH bing 248 mg
KOH/g.

Poly 11: Lupranol 2010/1 tir BASF Polyurethanes GmbH, ¢6 s6 luong nhém
OH bang 45 mg KOH/g.

Epoxit 1: EPON™ Resin 828 tir nha cung cAp Momentive, nhya epoxy 2 chirc
ning dua vao bisphenol A va epiclohydrin, c6 EEW bang 185 g/duong lugng.

Epoxit 2: Araldite® GY 250 tr nha cung cAp Huntsman, nhya epoxy dwa vao
bisphenol A va epiclohydrin, c6 EEW bang 185 g/duong luong.

Epoxit 3: Epilox® 13-21 tir nha cung cap Leuna Harze, chét pha lodng phéan (g
epoxit dwa vao butan-1,4-diol va epiclohydrin, c6 EEW bang 132 g/duong lugng.

Epoxit 4: Epilox® 13-31 tir nha cung cAp Leuna Harze, chét pha lodng phéan (mg
epoxit dua vao trimetylolpropan va epiclohydrin va EEW bang 136 g/duong lugng.

Epoxit 5: Epilox® M 985 tir nha cung cip Leuna Harze, diglyxidyl ete dua vao
polyoxypropylen, c6 EEW bing 460 g/dwong luong.

Epoxit 6:IPOX® RD 19 tir nha cung chp ipox chemicals, polyoxypropylen
diglyxidyl ete c6 EEW bing 315 g/dwong luong.

Epoxit 7:TPOX® RD 21 tir nha cung chp ipox chemicals, poly(tetrametylen
oxit) diglyxidyl ete c6 EEW bang 420 g/duong luong.

Epoxit 8: Epilox® A 19-03 tir nha cung cip Leuna-Harze c6 khéi lugng duong
lugng epoxy bing 190 g/duong lugng.

DL: propylen cacbonat
DF:  chétkhir bot

ZP: 50% bdt nhdo zeolit trong ruou polyhydric ¢ sd lwong nhém OH
bang 80 mg KOH/g
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KV1: butan-1,4-diol

AV1:  2-amino-1-propanol ngudn thong qua Aldrich

Kat 1:  Lupragen N 201 tir BASF Polyurethanes GmbH

Kat2: Fomrez UL 28 tir nha cung cip Momentive

Kat3:  2,4,6-tris(dimetylaminometyl)phenol ngudn théng qua Aldrich
Kat4: K-Kat XK 604 tir nha cung cip King Industries

Kat5:  Anchor® 1040 tir nha cung cp Air-Products

Kat 6: Tyzor® TE tir nha cung cap Dorf Ketal

ISO1:  Lupranat MP 102 tir BASF Polyurethanes GmbH, c¢6 ham luong NCO
bang 23%

ISO2: Lupranat M 20 tir BASF Polyurethanes GmbH, ¢6 ham lugng NCO
bang 31,5%

ISO3:  Lupranat MM 103 tr BASF Polyurethanes GmbH, diphenylmetan
4,4°-diisoxyanat dugc bién ddi carbodiimit ¢6 ham luong NCO béng 29,5%

ISO4:  ISO 134/7 tir Polyurethanes GmbH c6 ham lugng NCO bing 26,2%

ISO5:  Hdn hop cua 30% ISO 1 va 70% ISO 2, c¢6 ham lugng NCO bang
28,9%

[SO6: hdn hop cta 50% ISO 1 va 50% ISO 3, c6 ham lugng NCO bang
26,2%

ISO7:  hén hop cua 70% ISO 1 va 30% ISO 2, ¢6 ham lugng NCO bing
25,5%

2. Phwong phép chung dé diéu ché san phim phan {mg tir c4c polyeteamin va

polyepoxit

Pé diéu ché san phdm phan tng tlr c4c polyeteamin va polyepoxit, binh 4 c¢b co
thiét bi khudy, duong vao nito va binh ngung ban dau duoc nap luong thich hop nhua
epoxy hozc hdn hgp epoxit, va sau d6 nap mot lugng thich hgp polyeteamin hodc hdn
hop polyeteamin. Hon hgp phén tng ndy dugc gia nhiét tir tir dén nhiét d6 125°C va

gitt ¢ nhiét do nay trong khoang thoi gian it nhit 12 3 gio. Sau d6, nguyén lidu nay
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duoc lam lanh xudng nhiét do nam trong khoang tir 60°C dén 80°C va gan chit. Cac
Bang 1a va 1b ligt ké mot sb vi du céc san phdm phan tmg theo sang ché.
Bang la
Bl B2 B3 B4 BS B6 B7 B8
Nhua Momentive 828 (88,1 78,7 78,7 64,9 64,9 481 52,6 357

Polyeteamin D 2000 |11,9 21,3 35,1 47,4
Jeffamin D-4000 21,3 35,1 51,9 64,3

EEWP (theo tinh

221 247 261 317 356 481 528 777
toan)

S6 lugng nhém OH
13,4 11,9 239 19,7 394 29,1 532 36,1
(theo tinh toan)

Do nhat & nhiét do

1,82 1,89 321 290 836 536 349 13,21
50°C [Pas]

Bang 1b

B9 Bi10 Bl1l1 B12 B13 Bl4 BI15 BIlé6
Araldite GY 250 64,36 4868 63,02 91,77 47,46

Epoxit 3 35,92

Epoxit 4 41,68

Epoxit 7 78,95
Polyeteamin D 2000 | 35,64

Jeffamin D-4000 52,54

Jeffamin T-5000 51,32 64,08 58,32 21,05
Jeffamin T-3000 36,98

Jeffamin T-403 8,23

EEWP (theo tinh 488 408 603
toén) 359 478 369 253 490

S6 lwong nhém OH
(theo tinh toan) 39 30 39 57 29 38 34 12
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3. Tht nghiém d6 6n dinh trong khi luu giit 4m

Viéc st dung epoxit cua bisphenol A va epiclohydrin cho cic tng dung ngoai
khoi duge md ta cu thé trong WO 2011/161047 va WO 2011/003529 1am chét bd sung
tiy y. Tuy nhién, chi c6 thé dugc st dung mot lugng nhd nhya epoxy trong cac hé
théng nay, vi nhua epoxy khong dugc dua vao khudn. Ngoai ra, viéc st dung nhya
epoxy & muc cao lam giam sy gidn trong khi bdo quan trong nuéc hodc hoi nudc va &
nhiét do cao. Polyuretan elastome binh thuong rit khong thich hop trong diéu kién hoi

am va am & nhiét do cao. Piéu nay dugc minh hoa bang vi du sau day.

Cho muc dich nay, cc cAu tir cia thanh phan rugu polyhydric (rugu polyhydric,
chét kéo dai mach, bdt nhio zeolit, chit khi bot, cac san phém phan tng theo séng ché
cua cac polyeteamin hodc rugu polyhydric va polyepoxit v.v.) dAu tién duoc tron bing
thiét bi SpeedmixerTM tir nha cung cip Hauschild & tdc do 800 vong/phiit trong 20 gidy
va & tdc d6 2000 vong/phit trong 40 gidy, va sau d6 dugce khir khi dudi ap sut giam.
Sau d6 bd sung mot luong thich hgp cla thanh phén isoxyanat da dugc khir khi vao
hén hop nay, hdén hop nay duogc tron trong thiét bi Speedmixer™ & toc do 2000
vong/phut trong 40 gidy. Hon hgp phan tng nay sau d6 dugc dua vao khuodn dic duge
gia nhiét &n 70°C d tao ra cdc mang tht nghiém c6 do day bang 2 mm. Sau 2 gio &
70°C, cac mang thr nghiém dugc thdo khuon va, sau d6 ching dugc bao quan trong
diéu kién moi tredng chuin trong 7 ngay, cac miu kéo cing duge rap - cét ra khoi cac
mang thit nghiém nay, va do bén kéo va dd gian dai dugc x4c dinh theo DIN 53504.
Mot phan khac cia miu kéo cing nay sau d6 dugc bao quan & nhiét do 130°C trong
hoi nuéce trong 5, 10 hodc 15 gio, va sau do do bén kéo va do gidn dai dugc xac dinh

theo DIN 53504.

Bang 2 dudi day thé hién thanh phin cta cic ché phim va céc két qua thir

nghiém.
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Béang 2
V1 V2 B17 B18 B19 V3

Poly 6 85,32

Epoxit 1 80,498 86,500
Nguyén liéu tir B9 80,498 86,500

Nguyén liéu tir B10 86,500

KV 13,00 17,000 17,000 11,000 11,000 11,000
7P 1,50 2,000 2,000 2,500 2,500 2,500
DL 5000 5,000

DF 0,500 0,500

Katl 0,18

Kat2 0,002 0,002  0,0005 0,0005 0,0005
I1SO 4 X X X X
ISO 5 X X

Céc chi sb 103 103 103 103 103 103
0 gio 130°C/hoi nude

Do bén kéo [MPa] 16 20 28 21 18  nm
Do gian dai [%)] 490 90 80 140 120 nm.
5 git 130°C/hoi nude

Do bén kéo [MPa] 10 52 33 28 22 n.m.
Do gidn dai [%] 390 5 50 150 130  nm.
10 gio 130°C/hoi nude

Do bén kéo [MPa] 6 24 36 28 22 nm.
Do gidn dai [%] 220 2 40 120 130  nm.
15 gio 130°C/hot nude

Do bén kéo [MPa] 4 23 37 27 25 n.m.
Do gian dai [%] 110 1 40 130 150 n.m.

n.m. khong thé do dugc vi nguyén liéu qua mém va khong thé thdo khudn duge
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Nhu ¢6 thé thr?'ly 16 rang tir cac vi du so sanh va céc vi du thuc hién sang ché,
polyuretan elastome binh thuong khong thé hién bét ky do bén cu thé ndo trong cac
didu kién 4m va & nhiét do cao. Viéc st dung ndéng do epoxit cao trong vi dy V2 thé
hién c4c nguyén li€u nay lam mét do gian dai dén muc do rét dang ké. Ngoai ra, khong
thé ¢c6 trong vi du V3 dé thu dugc nguyén liéu co thé duoc stt dung dé thit nghiém.
Nguyén ligu tir V3 la qua mém va khong thé do khuon dugce tham chi sau khi luu hoa
& 70°C trong 24 giod. Diéu nay rd rang rang ham lugng nhya epoxy cao khong thé sir
dung tryc tiép duoc trong hé thdng polyuretan. Vi du theo sang ché B17 — B19 cho
thdy rang cac nguyén liéu c6 céc ddc tinh m§ man trong didu kién 4m va 4m ma khong
lam giam su gifin nd bén dudi mac toi han. Ngoai ra, & rang tir cac vi dy thuc hién
sang ché rdng su bién d6i thich hgp cia cac tién polyme cta isoxyanat cho phép cac hé
théng theo sang ché dugc cai thién thém, hodc cac nguyén liéu ma khong thé dat duoc

bing nhya epoxy tinh khiét.
4. Céc thr nghiém — luu gitt trong diéu kién 4m

Cac hé théng duoc bdc 10 trong WO 2011/161047 ma c6 ham luong nhua
epoxy nam trong khoang tir 2% dén 15% trong lugng, dua vao thanh phin ruou
polyhydric, twong tu thé hién d6 6n dinh thiy phan kém trong diéu kién luu gilt 14u dai
trong nudc bién tdng hop (theo ASTM D1141-98 “Standard Practice for the
Perparation of Substitute Ocean Water”) & nhiét do cao. Dé tranh tac dong khong co
loi cua ham lwgng nhya epoxy cao trong cac ché pham, ngudi c6 hiéu biét trong linh
vue c6 thé dé xuit st dung nhya epoxy gdc cac polyeterol va epiclohydrin. Tuy nhién,
cac nguyeén liéu nay c6 cac ddc tinh khong ¢6 loi, cac dic tinh ndy dugc minh hoa

trong cac vi du dudi day.

Cho muc dich nay, cac chu tr coa thanh phdn rugu polyhydric (ruou
polyhydric, chét kéo dai mach, bot nhdo zeolit, chét khir bot, cac san phém phan Gng
theo séang ché clia cac polyeteamin hodc ruou polyhydric va epoxit v.v.) déu tién duge
tron bang thiét bi SpeedmixerTM tir nha cung cip Hauschild & tdc @6 800 vong/phit
trong 20 gidy va ¢ tbc d6 2000 vong/phut trong 40 gidy, va sau d6 dugc khtr khi dudi
ap sudt giam. Sau do, bd sung mot lugng thich hop thanh phan isoxyanat da dugc khu
khi vao hdn hop nay, hdn hop nay dugc tron trong thiét bi SpeedmixerTM & the do

2000 vong/phut trong 40 gidy. Hdn hop phan tng nay sau d6 duge dua vao khuon dtc
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dugc gia nhiét dén 70°C dé tao ra cac mang tht nghiém c6 do day béng 2 mm. Sau 2
gidr & 70°C, cac mang thir nghiém dugc thdo khudn va, sau dé ching dugc bao quan
trong diéu kién moi truong chuin trong 7 ngly, cac mau kéo cing dugc rap - cét ra
khoi cac mang thir nghiém nay, va do bén kéo va do gidn dai dugc xac dinh theo DIN
53504. Mot phan khéac cia cac mau kéo cing nay sau d6 duge bao quan trong nude
bién tdng hop trong binh dp luc & nhiét d6 120°C va, & cac khoang thoi gian cu thé,
cac mau kéo cing dugc tho ra, va do bén kéo va do gian dai dugc x4c dinh & trang
thai méi duge thao ra. Ngoai ra, dd bén kéo clia cac nguyén lidu nay dudng nhu duge
xac dinh ¢ trang thai kho. Cho muc dich nay, cic mau kéo cing, sau khi dugc léy ra
khéi nude bién tdng hop, duoc 1am kho & nhiét d6 40°C trong it nhat 16 gid va sau d6

duoc diéu hoa trong diéu kién moi trudng chuan trong 2 gid niva.

Cac Bang 4a va 4b dudi day dua ra thong tin v& cac két qua. Thanh phan 14 16
rang tir cic Bang 3a va 3b. Nhu c6 thé thdy tir cac thir nghiém V6 - V8, ham lugng
nhua epoxy cao dua vao cac polyeterol va epiclohydrin thé hién kha ning tuong thich
kém v6i hé polyuretan. Nhua epoxy di chuyén ra khoi polyuretan trong khoang thoi
gian 7 ngay luu gitt. Trong mot sb truong hop, hidu qua nay duge phat hién thiy sau
khi d& khuon. Trong khi do, B23 cho thdy rang viéc st dung céc nguyén ligu theo séng
ché cho phép mét lugng 16n epoxit khong thé twong thich ndy dugc dua vao trong hé
polyuretan. Céc thtr nghiém V4 va V5 cho thdy rang su két hop clia cdc nhua epoxy
trong hdn hop rugu polyhydric duge boc 1 trong giai phap ky thuat da biét khong tao
ra d6 6n dinh thuy phan thich hop & nhiét do cao. Cac nguyén liéu theo sang ché trong
céc vi du tir B20 dén 22 ¢6 do 6n dinh thiy phén rit t6t & nhiét do tuong dbi cao.

Béang 3a

V4

V5

Vé

V7

V8

V9

V10

Poly 6

82,498

Poly 7

73,000

65,000

Epoxit 2

15,000

15,000

82,498

Epoxit 5

82,498

Epoxit 6

82,498

Epoxit 7

82,498

Nguyén lidu
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trvi du B10
Nguyén li¢u
tr vi du B14
Nguyén liéu
tr vi du B15
Nguyén li¢u
trviduB16
KV 10,000 18,000 | 15,000 | 15,000 | 15,000 | 15,000 | 15,000
7P 1,500 1,500 2,500 2,500 2,500 2,500 | 2,500
DL
DF 0,500 0,500
Katl
Kat2 0,005 0,005 0,002 0,002 0,002 0,002 | 0,002
ISO 2 X X X X X
ISO 6 X X
Céc chi b 103 103 103 103 103 103 103
Bang 3b
B20 B21 B22 B23

Poly 6

Poly 7

Epoxit 2

Epoxit 5

Epoxit 6

Epoxit 7

Efg??lh@u 82,498
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Nguyén liéu

tir vi du B14 52498

Nguyén liéu

tl‘xgviy duB15 82,498

Nguyén liéu

tir vi du B16 82478

KV 15,000 | 15,000 | 15,000 | 15,000

7P 2,500 | 2,500 | 2,500 | 2,500

DL

DF

Katl

Kat2 0,002 | 0,002 | 0,002 | 0,002

ISO 2 X X X X

ISO 6

Céc chi sb 103 103 103 103

Bang 4a
v4 | V5 | v6e | V7 | V8 | V9 | V10
Chu giai C C A B A C C
Céc dic tinh co hoc
Do cing [Shore A] 85 94 | nd. | 91 | nd. | 97 90
Do cing [Shore D] n.d. 49 n.d. 31 n.d. 59 38
Do bén kéo [MPa] 12 | 23 | nd | 12 | nd | 22 | 13
Do gian dai [%] 170 | 170 | nd. | 90 | nd. | 90 80
Thuy phan trong 7 ngay (120°C)
Do bén kéo [MPa] o n.d. ) n.d. * )
(n.d.) | (n.d.) (6) (nd) | (8)
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A : 150 | 160 120 3 170
D0 gidn dai [%] n.d. n.d.
(n.d) | (nd.) (130) (n.d.) | (180)
Thuy phan trong 14 ngay (120°C)
. 9 18 2
Do bén kéo [MPa] n.d. nd. | nd F
(nd) | (n.d.) 3)
- . 170 | 170 100
D0 gian dai [%] n.d. nd. | nd. F
(n.d) | (n.d.) (120)
Thuy phan trong 28 ngay (120°C)
\ 5 10
Do bén kéo [MPa] n.d. F nd. | nd F
(n.d.) | (n.d.)
150 | 100
Do gidn dai [%] n.d. F nd. | nd F
(n.d.) | (n.d.)
Thuy phan trong 56 ngay (120°C)
D9 bén kéo [MPa] F nd. |F nd. |nd. |F
Do gidn dai [%] F F nd. |F nd. |nd. [|F
L
Bang 4b
| B20 B21 B22 B23
Chu giai C C C D
Céc dic tinh co hoc
Do cung [Shore A] 94 96 94 87
Do cting [Shore D] 45 62 50 n.d.
Do bén kéo [MPa] 15 26 20 9
b0 gidn dai [%] 70 60 60 80
Thuy phan trong 7 ngay (120°C)
. 12 26 16
Do bén kéo [MPa] n.d.
(19) (32) 27)
50 40 30
Do gidn dai [%] n.d.
(30) (40) (20)
Thuy phén trong 14 ngay (120°C)
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s 9 21 13
Do bén kéo [MPa] n.d.
(16) (27) (20)
_ ) 70 50 30
Do gian dai [%] n.d.
(30) (40) (20)
Thity phan trong 28 ngay (120°C)
. 6 16 11
P bén kéo [MPa] n.d.
(13) (20) (22)
. 70 50 40
D0 gidn dai [%] n.d.
(40) (40) (20)
Thuy phén trong 56 ngay (120°C)
5 4 11 9
Po bén kéo [MPa] n.d.
®) (15) (20)
100 90 30
Do gian dai [%] n.d.
(80) (70) (20)

0:

“gs g

Céc chu giai lién quan dén bang:

nhya epoxy khong tuong thich véi hé théng PU, sy di chuyén nhya dang ké (hdp

hoi) ra ngoai tAm thr nghiém, khong thé do dugc cac dac tinh co hoc.

nhua epoxy tuong thich v6i hé théng PU khong tét, sy di chuyén nhya dé dang

(hép hoi) ra ngoai tAm thir nghiém, ¢ thé do dugc dic tinh co hoc.
bén ngoai ddng déu, c6 thé thir nghiém toan bg tinh chét co hoc.

bén ngoai ddng déu, khong c6 su di chuyén cla san phim phén tmg IPOX RD 21
va Jeffamin T-5000 ra khoi nguyén ligu PU.

nguyén liéu bi phd hity do thuy phan — khong thé do dugc dac tinh co hoc

gia tri trong cac dau ngoac don mo ta gia tri cua déc tinh co hoc sau khi lam kho

& nhiét do 40°C trong it nhét 16 gio

n.d. khong do dugc déc tinh

5. Kha ning xut ly cta cac polyuretan

Ngoai ra, cac nguyén ligu theo sang ché c6 wu diém khac biét xét ve viéc xtt ly
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so voi hé théng epoxit dang elastome nhu dugc md ta, vi du, trong WO 2012/030339.
Cac nguyén liéu dugc md ta trong WO 2012/030339 duoc xit ly & nhiét do twong dbi
cao va duong nhu cin nhiét do dac cao. Vi cac nguyén liéu cho nganh coéng nghiép
dau va khi thudong duge 4p dung trong linh vuc nay (vi du 1am céc mdi trong cac dng
dan dau trong mo dau khi), didu nay rat khé dat dugc. Ngoai ra, cac nguyén liéu co
thoi gian thao khuén 1au, diéu nay lam cho cac hé théng tuong dbi dit do. Uu diém
cla cac nguyén li€u theo sang ché dugc giai thich thém trong cac vi du thuc hién sang
ché dudi day.

Céc nguyén liéu theo sang ché duoc tao ra nhu sau: cdc ciu tir ctia thanh phin
ruou polyhydric (rugu polyhydric, chit kéo dai mach, bdt nhio zeolit, chit khir bot,
céc san phim phan tmg theo séng ché cua cac polyeteamin hodc ruou polyhydric va
epoxit v.v.) dau tién duge tron bang thiét bi SpeedmixerTM tir nha cung cip Hauschild
& tde do 800 vong/phit trong 20 gidy va & tbc d6 2000 vong/phut trong 40 gidy, va sau
d6 duge khir khi dudi 4p sudt giam. Hon hop ruou polyhydric cta vi dy B25 sau do
duoc gia nhiét dén nhiét d6 50°C. Trong truong hop cia vi du B24, hoat dong duoc
thuc hién & nhiét do trong phong. Sau d6 bd sung mot luong thich hop thanh phin
isoxyanat da dugc khir khi vao hdn hop ndy & nhiét do 25°C (B24 va B25) va tron
trong thiét bi SpeedmixerTM & tbe d6 2000 vong/phit trong 40 gidy. Nguyén liéu nay
sau d6 dugc dua vao khudn cé duong kinh 5x5x1 cm da duge bado quan & nhiét do
trong phong va duoc luu gitt ¢ nhiét d6 trong phong. Sau 5 phut ¢ nhiét do trong
phong, tién hanh kiém tra ting phtt xem 13 nguyén liéu nay da du do cung dé co thé
do duoc bang dung cu do Shore A trén thi truong hay khong. O thoi diém ma tai d6 c6
thé do duogc dd cing Shore A, nguyén liéu ndy duge thdo khudn va sau d6 chimg minh

duoc d6 cimg tang dan theo thoi gian.

Viéc san xuét elastome gbc epoxit duge tao ra twong tu véi quy trinh duge mod
ta trong WO 2012/030339. Cho muc dich nay, cac tién polyme epoxit duge gia nhiét
dén nhiét d6 50°C va duoc khir khi. Sau do, bd sung tac nhan lién Kkét ngang amin va
chét xtc tac 2,4,6-tris(dimetylaminometyl)phenol vé&i luong thich hop va duge tron
bang thiét bi Speedmixer tir nha cung cip Hauschild & tdc do 800 vong/phut trong 30
gidy va sau d6 ¢ 2300 vong/phtt trong 60 gidy va dugc rét vao khuoén c6 duong kinh

5x5x1 cm ma da dugce xt ly trude béng nhiét dn 100°C, va duoc bao quan ¢ 100°C
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trong khoang gia nhiét. Sau 10 phit & nhiét do 100°C, tién hanh kiém tra timg phut
xem la nguyén liéu nay da du do cing dé c6 thé do dugc bang dung cu do Shore A trén
thi truong hay khong. O thoi diém ma tai d6 c6 thé do duoc dd cimg Shore A, nguyén

liéu nay dugc thio khuodn va sau d6 ching minh dugc do cing ting dan theo thoi gian.

Bang 5 dudi diy dua ra thong tin dudi dang thanh phén cta cic hé thong va

tang dan d6 cting theo thoi gian.

Béang 5
B24 V11 B25 V12

I;tgggen liéu tur vi 80,500 100

Nguyén liéu tir vi

duB10 85,493 100
KV 17,000 12,000

7P 2,000 2,000

DL 5,000

DF 0,500 0,500

Kat2 0,002

AVl 10,5 7,9
Kat3 2,0 3,2
Kat4 0,007

ISO 6 100

ISO 7 : 100

Céc chi s6 103 - 103 -
Thoi gian [phut] Do cing [Shore A]

5 48

7 40 54

9 48 60

11 52 65
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13 54 35 73 20
15 56 38 78 28
16 40 33
17 61 84

18 42 40
19 67 89

20 46 92 47
21 73

22 52 51
24 84

25 55 59
30 94 67 69

Céc vi du thuc hién sang ché rd rang cho thdy rang cac nguyén liéu theo sang
ché tao nén d6 ctmg nhanh hon nhiéu, nén thao khudén nhanh hon va do vay san luong
cao hon. Ngoai ra, cac nguyén liéu theo sang ché duong nhu 1a ¢6 thé luu héa & nhiét
d6 khuon thap. Pay 1a uu diém vi nhiét do khudn dbc cao khong dé dat dugc trong qua

trinh x@ ly trong mo dAu khi va dugc phét hién 1a kho vé& mit cong nghé.
6. Tht nghiém d6 6n dinh thiy phan

Ciing nhu thoi gian thdo khuodn ngin, cac nguyén liéu theo sang ché c6 d 6n
dinh thuy phan co thé so sanh dugc v6i nhua elastome epoxy da dugc biét trong tai

liéu chuyén nganh. Piéu nay dugc minh hoa trong céc vi du duéi day.

Cho muc dich ndy, céc chu ti cla thanh phin rugu polyhydric (ruou
polyhydric, chit kéo dai mach, bot nhdo zeolit, chit khir bot, cac san pham phan tng
theo sang ché 1 cac polyeteamin hodc rugu polyhydric va polyepoxit v.v.) dau tién
duogc tron béng thiét bi SpeedmixerTM tr nha cung cép Hauschild & tbc d6 800
vong/phut trong 20 gidy va & tdc d6 2000 vong/phut trong 40 gidy, va sau d6 duoc khu
khi du6i 4p suit giam. Sau d6 bd sung mot lugng thich hop thanh phan isoxyanat da
duoc khir khi vao hdn hop nay, hdn hgp nay dugc tron trong thiét bi SpeedmixerTM 4}
tbc @6 2000 vong/phit trong 40 gidy. Hon hop phéan tng nay sau d6 duogc dua vao

khudn duc da duoc gia nhiét dén 70°C dé tao ra cac mang thir nghiém c6 do day bing
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2 mm. Sau 2 gi¢ & 70°C, cac mang thit nghiém dugc thdo khuon va, sau d6 chiung
duoc bao quéan trong diéu kién méi truong chuén trong 7 ngay, cac mau kéo cing duoc
rip - cit ra khoi c4c mang thir nghiém nay, va do bén kéo va do gidn dai dugc xéc dinh
theo DIN 53504. M6t phan khac cia cic mau kéo cing ndy sau d6 dugc bao quan
trong nudc bién tdng hop trong binh 4p luc & nhiét dd 150°C va, & cac khoang thoi
gian cu thé, cac mau kéo cang dugc thao ra, va do bén kéo va do giadn dai dugc xac

dinh 6 trang thai méi dugce théo ra.

Viéc san xuét cac elastome gdc epoxit duge tao ra twong tw véi quy trinh dugc
mo ta trong WO 2012/030339. Cho muyc dich nay, cac tién polyme epoxit dugc gia
nhiét dén nhiét do 50°C va dwoc khir khi. Sau d6, bd sung tac nhan lién két ngang
amin va chit xuc tac 2,4,6-tris(dimetylaminometyl)phenol véi luong thich hop va
duoc trén bang thiét bi Speedmixer tir nha cung cap Hauschild & tbc do 800 vong/phiit
trong 30 gidy va sau d6 & tc d6 2300 vong/phut trong 60 gidy. Hon hop phan tng nay
sau do dugc dua vao khudn duc da dugc gia nhiét dén nhiét do 100°C dé tao ra cac
mang thtr nghiém cé d¢ day bang 2 mm. Sau 2 gid & 100°C, cdc mang thr nghiém
duge thao khuén va, sau khi duoc bao quan trong didu kién moi truong chuan trong 7
ngdy, cac mau kéo cing duge rap - cit ra khoi cac mang thir nghiém nay, va do bén
kéo va do gidn dai dugc xéc dinh theo DIN 53504. Mot phén khac ciia cac mau kéo
cang nay sau d6 dugc bao quan trong nudc bién tong hop trong binh 4p luc & nhiét do
150°C va, ¢ cac khodng thoi gian cu thé, cac miu kéo cang dugc thio ra, va do bén

kéo va do gian dai dugc xac dinh & trang thai méi dugc théo ra.

Bang 6 du6i ddy dua ra thong tin vé cac két qua. Nhu rd rang tir cac vi du thuc
hién sang ché, cac nguyén liéu theo sdng ché, ciing nhu d 6n dinh my méan trong didu
kién 4m va am, cling thé hién d6 bén kéo tdt hon nhiéu so véi cac elastome dua vao
nhua epoxy ma dugc mo ta trong gidi phép k¥ thuat da biét, c6 d6 dn dinh c6 thé so

sanh duogc trong dicu kién am va am.
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Bang 6

B26 V13
Nguyén liéu tir vi du B10 76,665 100
KV 16,190
7P 1,905
DL 4,762
DF 0,476
Kat2 0,002
AV1 7,9
Kat3 1,6
ISO 2 100 -
Céc chi sb 103 -
Dic tinh co hoc
D6 bén kéo [MPa] 25 8
b gian dai [%] 90 90
Thay phan trong 7 ngay (150°C)
D6 bén kéo [MPa] 9 2
Do gian dai [%] 150 100
Thuy phén trong 14 ngay (150°C)
Do bén kéo [MPa] 7 2
Do gidn dai [%] 220 90
Thiy phéan trong 28 ngay (150°C)
D6 bén kéo [MPa] 7 2
b6 gidn dai [%] 220 90
Thuy phén trong 56 ngay (150°C)
D6 bén kéo [MPa] 7 2
Do gian dai [%] 220 90

Thiy phéan trong 98 ngay (150°C)
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Do bén kéo [MPa] 7 2
Do gian dai [%)] 200 110

Vi du thuc hién sang ché

Ciing nhu c4c san pham phéan tmg 13 c4c polyeteamin va epoxit, cling c6 thé st
dung cac san pham phan tmg 14 rwgu polyhydric va epoxit. Diéu nay dugc giai thich

trong cac vi du sau day:
Vi du B27:

Trong binh bdn ¢ dung tich 1L 1ip thiét bj khudy, bo cam bién nhiét, thiét b
ngung hdi luu, cai chin va thiét bi gia nhiét bang bé dau, 80 g Epoxit 8 (Epilox A 19-
03, Leuna-Harze, duong lugng gam epoxy EEW = 190) va 410,2 g Poly 8 (Lupranol
1005/1) duoc can 1én. Hon hop nay duge lam d6ng nhat va dugc gia nhiét dén 110°C
trong khi 1am sach bang N2 va khudy. D& dat dén nhiét do nay, bd sung 2,0 g Kat 5
lam cht xdc tac, 14y mAu ra dé xac dinh EEW va gia nhiét hdn hop phan g mot cach
cAn than dén 130°C. Xéc dinh EEW bang 1013 g/duong luong. Sau mot gid ¢ nhiét do
phén tng (130 - 135°C) ciing dugc xac dinh, EEW bang 2304 g/duong lugng (theo
tinh toan: 2270 g/dwong lwong). Hon hop phéan tmg dugc @& nguoi xudng va gan chit
vao chai thiy tinh ¢ nhiét do khoang 70°C. Thu dugc chét 16ng nh6t mau vang nhat
hoi vAn duc ¢6 cac chi s sau day:

EEW: 2606 g/duong lugng (do duoc)

S luong nhém OH: 24 mg KOH/g (theo tinh toan)

Do nhét: 18,5 Pas (6 22°C)

ViduB28:

Trong binh bén ¢b dung tich 1L lip thiét bi khudy, bo cam bién nhiét, thiét b
ngung hoi Iuu, cai chin va thiét bi gia nhiét biang bé dau, 200 g Epoxit 8 (Epilox A 19-
03, Leuna-Harze, duong luong gam epoxy EEW = 190) va 410,2 g Poly 8 (Lupranol
1005/1) dugc can 1én. Hon hop nay duge lam dbng nhét va duge gia nhiét dén 110°C
trong khi lam sach bing N2 va khudy. Dé dat dén nhiét do nay, bd sung 2,4 g Kat 5
lam chét xuc tac, 14y miu ra dé xac dinh EEW va gia nhiét hdn hop phéan g mot cach
cAn than dén 130°C. Po dugc EEW bang 580. Sau mot gior & nhiét d phan ing (130 -
135°C), ciing do dugc EEW bang 773 (theo tinh toan: 720 g/duong luong). Hon hop
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phan tmg dugc dé ngudi xudng va gan chét vao chai thiy tinh & nhiét d§ khoang 70°C.

Thu duoc chit 16ng trong, mau vang nhat va hoi nhét c6 cac chi sé sau day:
EEW: 825 g/duong lugng (do dugrc)
S6 luong nhém OH: 19 mg KOH/g (theo tinh toan)
D0 nhat: 3,7 Pas (& 22°C)
Vidu B29

Trong binh phan tng trong phong thi nghiém dung tich 3L, dugc lip thiét bi
khudy MIG 3 cip do, bd cam bién nhiét, thiét bi ngung hdi luu, thiét bi gia nhiét bang
dau, 1600,5 g bisphenol A diglyxidyl ete (Epilox A 19-03, Leuna-Harze, duong luong
gam epoxy EEW = 190) va 381,2 g Poly10 (Lupranol 1200, BASF, OHZ 248) dugc
can 1én. Hén hop nay dwoc 1am dong nhét va dugc gia nhiét dén 110°C trong khi lam
sach béng N2 va khudy. Dé dat dén nhiét d6 nay, bd sung 6,0 g phirc chit BF;-amin
(Anchor 1040, Air-Products) 1am chét xuc tac, 14y miu ra dé xac dinh EEW va gia
nhiét hén hop phan tng mdt cach cin than dén 130°C. Pa do dugc EEW béng 218,9
(7,31% EpO). Thoi diém téa nhiét duoc tinh bang cach giam gia nhiét bing diu va
nhiét d6 phan tmg duoc giit trong khoang tir 130 dén 135°C. Sau mét gio & nhiét do
phan tmg, ciing do dugc EEW bang 287,4 (5,58% EpO). Sau 1 gi® nita, EEW bing
295,5 (5,41% EpO). Hon hop phan tng dwoc dé ngudi xudng va gan chét & nhiét do

khoang 70°C. Thu duogc chét 10ng trong, mau vang nhat va nhét c¢6 cac chi sd sau day:
EEW: 296 g/duong lugng (do dugrc)
S6 lugng nhém OH: 67,3 mg KOH/g
Do nhét: 36 Pas (6 22°C)
Vidu B30

Trong binh phan tng trong phong thi nghiém dung tich 3L, dugc lip thiét b
khudy MIG 3 cdp do, bd cam bién nhiét, thiét bi ngung hdi luu, thiét bi gia nhiét bang
dau, 872,0 g bisphenol A diglyxidyl ete (Epilox A 19-03, Leuna-Harze, dwong lugng
gam epoxy EEW = 190) va 1143,0 g Poly 11 (Lupranol 2010/1, BASF, OHZ 45) duoc
can 1én. Hon hop nay dwoc lam dong nhét va dugc gia nhiét dén 110°C trong khi 1am
sach bang N2 va khudy. Dé dat dén nhiét d6 nay, bd sung 6,16 g phirc chit BF;-amin
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(Anchor 1040, Air-Products) 1am chét xuc tac, 14y miu ra dé xac dinh EEW va gia
nhiét hdn hop phan tng mot cach cin than dén 130°C. Pa do dugc EEW bing 428,6
(3,37% EpO). Thoi diém téa nhiét dwoc tinh bang cach giam gia nhiét bang dau va
nhiét d6 phan tng duoc giit trong khoang tir 130 dén 135°C. Sau mot gio & nhiét do
phéan tng, ciing do dwoc EEW bang 466.,6 (3,43% EpO). Sau 2 gid nita, EEW bang
546,2 (2,93% EpO). Hén hop phéan tmg duge dé nguoi Xuéng va gan chit & nhiét do
khoang 70°C. Thu dugc chat 16ng trong, mau vang hoi dé nhat va hoi nhét ¢6 céc chi

sd sau day:
EEW: 548 g/duong lugng (do dugrc)
Do nhét: 17,7 Pas (& 22°C)
S6 lugng nhém OH: 36,6 mg KOH/g
ViduB 31

Trong binh phan ung trong phong thi nghiém dung tich 3L, dugc lap thiét bi
khudy MIG 3 cdp dd, bd cam bién nhiét, thiét bj ngung hi luu, thiét bi gia nhiét bing
dau, 670,4 g bisphenol A diglyxidyl ete (Epilox A 19-03, Leuna-Harze, duong lugng
gam epoxy EEW = 190) va 1410,3 g Poly6 (Lupranol 2090, BASF, OHZ 28) dugc can
1én. Hon hop nay dugc lam d6ng nhit va dugc gia nhiét dén 110°C trong khi 1am sach
bing N2 va khudy. Dé dat dén nhiét do nay, bd sung 6,3 g phirc chit BF;-amin
(Anchor 1040, Air-Products) lam chat xtc tac, ldy mau ra dé xac dinh EEW va gia
nhiét hdn hop phan tng mot cach cAn than dén 130°C. Pa do dwgc EEW bang 573
(2,79% EpO). Thoi diém toa nhiét dugc tinh bing cich giam gia nhiét bang dau va
nhiét d6 phan ung dugc gilt trong khoang tir 130 va 135°C. Sau mdt gio ¢ nhiét do
phan tng, cling do dugc EEW bang 632 (2,53% EpO). Sau thoi gian phéan tmg 1,5 gid
nita, EEW bang 884 (1,81% EpO). Hon hop phén tng dugc dé ngudi xubng va gan
chit & nhiét do khoang 70°C. Thu dugc chét 16ng trong, mau vang nhat va rat nhét co

céc chi sb sau day:
EEW: 941 g/duong lugng (do duogc)
Do nhot: 268 Pas (6 22°C)

Sé lwong nhém OH: 29,4 mg KOH/g
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Ciling c6 thé st dung cdc san pham phan Ung theo sang ché dua vao ruou

polyhydric va epoxit 1am nguyén liéu thd dé diéu ché polyuretan theo sang ché.

Cho muc dich nay, cic ciu tir ctia thanh phin ruou polyhydric (rugu
polyhydric, cht kéo dai mach, bot nhdo zeolit, chat khir bot, cic san phim phan tng
theo sang ché ciia rrgu polyhydric va polyepoxit v.v.) du tién dugc tron bang thiét bi
Speedmixer™ tir nha cung cip Hauschild & tdc d6 800 vong/phiit trong 20 gidy va &
tbc @6 2000 vong/phit trong 40 gidy, va sau d6 dugc khir khi dudi 4p sudt giam va
duoc gia nhiét &én 50°C. Sau d6, bd sung mot lugng thich hop thanh phan isoxyanat
da duge khir khi (50°C) vao hén hop nay, dugce tron trong thiét bi SpeedmixerTM & toe
d6 2000 vong/phut trong 40 gidy. Hdn hop phan g nay sau d6 dugc dua vao khudn
dtc dugc gia nhiét dén 50°C dé tao ra cac mang thir nghiém c6 do day bang 2 mm.
Sau khi dtc, nhiét do tang 1én dén 80°C va cac nguyén li€u dugce luu gitt & nhiét do
nay trong 2 gio. Sau d6, cdc mang thir nghiém dugc thdo khudn va, sau d6 ching duoc
bao quan trong didu kién méi truong chuan trong 7 ngay, cic mau kéo cing dwgc rap -
cit ra khoi cac mang thir nghiém nay, va do bén kéo va d6 gian dai dugc xac dinh theo
DIN 53504. Mot phan khac cua cac miu kéo cing ndy sau d6 dugc bao quan & nhiét
d6 130°C trong hoi nudc trong 5, 10 hodc 15 gid, va sau d6 d6 bén kéo va do gidn dai

dugc xac dinh theo DIN 53504,

Bang 7

B32 B33 B34
Poly 9 5,000
Nguyén liéu tir vi du B27 81,000
Nguyén liéu tir vi du B28 76,000
Nguyén li€u tir vi du B30 81,000
KV 15,000 15,000 15,000
7P 3,500 3,500 3,500
DF 0,500 0,500 0,500
Kat2 0,001 0,001
Kat6 0,003
ISO 4 X X X
Cac chi s6 103 103 103
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0 gio ¢ nhiét do 130°C/hoi nude

D6 bén kéo [MPa] 7 18 23
Do gidn dai [%)] 70 80 140
5 gid ¢ nhiét do 130°C/hoi nude

D6 bén kéo [MPa] 12 30 35
Do gidn dai [%)] 80 80 80
10 gid & nhiét d6 130°C/hoi nude

D6 bén kéo [MPa] 15 23 40
Do gidn dai [%)] 100 80 80
15 gitr & nhiét do 130°C/hoi nuée

Do bén kéo [MPa] 17 35 39
Do gidn dai [%)] 120 70 80

Vi du lién quan dén giai phap k§ thuat da biét (cac thr nghiém V14-V16 va
B35)

Péi véi cac thir nghiém V14 — V16 & B35, binh bén ¢b dung tich 500mL duoc
1ap thiét bi khudy, duong vio nito va binh ngung ban dau duoc nap mot luong thich
hop rugu polyhydric 6 cing véi epoxit 2, da dugc tron ddng nhat & nhiét do trong
phong. Sau khi cac thanh phan da dugc tron ddng nhat, 14y mau ra dé xac dinh d nhot
ctia hdn hop ¢ nhiét 46 23°C. Sau do, nhiét do ting 1€n dén 60°C trong céc thir nghiém
V14 & V15 va giit ¢ nhi¢t 40 nay trong 3 gio, tuwong tu theo cach dugc mo ta trong US
4,647,624 Vi du 2. Sau 3 gid, hdn hop nay duge dé nguoi xuéng va do nhot duogce xac
dinh mot 1an nita. Quy trinh ndy twong ty v6i quy trinh duoc néu trong V16 & B35,
ngoai trir stt dung nhiét o 130°C @ tdng hop va, trong trudng hop caa B35, dat dén
nhiét dd 100°C, bd sung Kat 5 vao hén hop nay. Sau 3 gio & nhiét dd 130°C, céac
nguyén liéu tir V16 & B35 dugce 1am lanh xudng va d6 nhét ciia hdn hop duoc xac

dinh mdt 14n nita & nhiét do 23°C.
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Bang 8
V14 V15 V16 B35

Poly 6 285,00 g 180,00 g 180,00 g 179,25 g
Epoxit 2 15,00 g 120,00 g 120,00 g 120,00 g
Kat 5 0,75 ¢
Do nhét & nhiét do
23°C sau khi tron 1290 2670 2670 2650
[mPas]
D0 nha6t & nhiét do
23°C sau 3 gio / 1300 2580
60°C [mPas]
Do nhét & nhiét do
23°C sau 3 gio / 2560 6760
130°C [mPas]

Nhu c6 thé théy tir vi du so sanh V14 — V16, khong c6 su thay d6i vé do nhét
cta hdn hop vi khong dién ra phan ng dang ké giita rugu polyhydric va polyepoxit.
Trong trudng hop cua B35, quan sét thiy sy ting khac biét vé do nhét. Pidu nay co
nghia 13, trong vi du dugc md ta trong patent Hoa Ky s6 4,647,624, khong c6 cAu trac
nao theo sang ché dugc tao ra; thay vao d6, van c6 hdn hop ctia ruou polyhydric va
polyepoxit, twong tu theo cach dugc md ta trong vi du so sanh V4 & V5. Céc nguyén
liéu dugc mo ta trong V4 & V5 phan 4nh tinh trang k¥ thuét clia sang ché va thé hién
cac dac tinh thuy phén kém trong thoi gian dai.

Ngoai ra, tr¢ nén rd rang tr vi du V14 — V16 va B35 ma chét xuc tac thich hop

can dé diéu ché san pham phan tmg theo sang ché tir cac polyeterol va polyepoxit.
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YEU CAU BAO HOQ

1. Quy trinh didu ché polyuretan, quy trinh nay bao gdm phan ting ciia it nhit cac

thanh phan sau:
(i) thanh phan (Z1) bao gdm it nhit hop chit (P1) phan ting véi isoxyanat, va
(ii) thanh phén (Z2) bao gdm it nhét polyisoxyanat,

trong d6 hop chét (P1) thu duoc bang phan tmg ciia mdt polyepoxit v&i hop chat

(V1) duoc chon tir nhom bao gém céc polyeteamin va cac polyeterol,

trong do ty 1€ gilta cac nhom polyeteamin NH hodc cac nhém polyeterol OH véi

c4c nhom polyepoxit epoxy 12 nim trong khoang tir 1:1,5 dén 1:75, va

trong d6 polyepoxit bao gdm it nhat mot polyepoxit c6 duwong lugng epoxy nim

trong khoang tir 100 dén 250.

2. Quy trinh didu ché polyuretan theo diém 1, trong d6 it nhat mot trong cac thanh

phin sau duoc sir dung trong phan (mg ngoai cc thanh phan (i) va (ii):
(iii) hop chat khac phan tmg véi isoxyanat,
(iv) chit kéo dai mach,
(v) céc chat phu gia khéc.

3. Quy trinh didu ché polyuretan theo diém 1, trong d6 hop chat (P1) c6 s6 lugng
nhém OH duoc tinh theo 1y thuyét ndm trong khoang tir 0,5 mg KOH/g dén 75 mg
KOH/g.

4. Quy trinh diéu ché polyuretan theo diém 1, trong d6 hop chét (P1) c6 dwong
luong gam epoxy tinh theo ly thuyét nim trong khoang tir 180 dén 5000 g/dwong

luong.

5. Quy trinh diéu ché polyuretan theo diém 1, trong d6 hop chit (V1) Ia
polyeteamin c6 phén tir lwong nam trong khoang tir 500 dén 30000 g/mol.

6.  Quy trinh diéu ché polyuretan theo diém 1, trong d6 hop chit (V1) 1a polyeterol
¢6 phan tir lugng ndm trong khoang tir 500 dén 30000 g/mol.

7. Quy trinh didu ché polyuretan theo diém 1, trong d6 polyisoxyanat la

polyisoxyanat thom.
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8. Quy trinh didu ché polyuretan theo diém 1, trong d6 polyisoxyanat ndy c6 ham

lwong NCO ni3m trong khoang tir 2% dén 33,5%.
9. Quy trinh diéu ché polyuretan theo diém 1, trong d6 chét xuc tac dugc st dung.

10. Quy trinh didu ché polyuretan theo diém 9, trong d6 ty 1& ctia cac chit xuc tac
trong thanh phan (Z1) 13 ndm trong khoang tir 0,00001% trong lurong dén 5% trong
luong.

11. Polyuretan thu duoc bing quy trinh theo diém 1 .

12. Polyuretan theo diém 11, trong d6 polyuretan 12 polyuretan nén.

13. Polyuretan theo diém 11, trong d6 polyuretan 14 elastome dic.

14. San phdm phan tng cta hop chéat (P1) phan @ng véi isoxyanat va thanh phén
(Z2) it nhét bao gdm polyisoxyanat, trong d6 hop chét (P1) thu dwgc bang cach cho
polyepoxit phan tng v6i hgp chit (V1) dugc chon tir nhém bao gdm cac polyeteamin
va cac polyeterol, trong dé polyepoxit bao gdm it nhat mot polyepoxit c6 dwong lwong
epoxy nam trong khoang tir 100 dén 250, va ty 1¢ giita cc nhém polyeteamin NH hoic
cac nhom polyeterol OH véi cac nhom polyepoxit epoxy la nim trong khoang tir 1:1,5
dén 1:75.
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