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mot phin c6 ngudn gdc tir sinh hoc dé sir dung trong ché phim phu mét thanh phan dé
phti bé mit ngoai trdi ciia toa nha, thu dugc tir phan Gmg cta it nhét cac hop chit sau:

a. Hop chét polyisoxyanat ¢6 ham hrong cacbon gdc sinh hoc it nhét 13 20%, nhu
dugc xac dinh theo phuong phap A cua tidu chudn ASTM 6866-12: 2008,

b. Hop chét (meth)acrylat, khac v&i hop chit a, va chita nhém phan tmg c6 thé phan
ung vGi nhom isoxyanat, va

c. Polyol khong vong khéng c¢6 nhom (meth)acrylat, va khac véi cac hop chit a va
Sang ché ciing @& cap dén ché pham phil bao gdm uretan (meth)acrylat, quy trinh

didu ché, quy trinh héa cimg va chit nén dugc phu bing uretan (meth)acrylat hodc ché
phim phu.
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Linh vuc ky thuit dwoc dé cap

Sang ché dé cap dén uretan (meth)acrylat c6 thé héa cimg dudi biic xa va it nhit
mdt phin ¢6 ngudn gde sinh hoc dé sir dung trong ché phdm phii dé pht bé mit ngoai troi
cla toa nha, sang ché con d& cip dén cac ché phdm phu, phuong phap diéu ché, qua trinh
hoa cimg va viée sir dung ché phdm nay.

Tinh trang k§ thuit ciia sang ché

Linh vyc son phu dé pht bé mit ngoai trdi dang trai qua mot cude cach mang. Cac
16p phu ¢6 ngudn gde tir cac thanh phan héa thach ngay cang bi cong ching coi 13 khong
thé chip nhan duoc va céc nha 1ap phap con dang tranh luin. Ngudn gdc ciia xu hudng
nay 1a nang cao nhan thic vé tAm quan trong cua viéc bao ton trit lugng vat liéu hoa
thach va suy nghi lai v& nén kinh té trong didu kién c6 thé tai tao. Khong & dau trong
nganh son pht ma xu hudng nay lai phd bién hon trong linh vuc img dung ngoai trdi, noi
16p phu tiép xuc truc tiép véi moi truong tw nhién cang lam ting nhu cau st dung céc san
phdm xanh héa.

Song song v6i d6, 16p phi ding @ phi bé mit ngoai troi phai dap tmg cac thong sé
k¥ thuat khit khe vé kha ning chdng chiu thoi tiét va d bén co hoc, cac thong sb k§
thuét ma theo truyén théng khong lién quan dén vat lidu xanh.

Hién nay, nganh cong nghiép héa hoc di tao ra mot sd nd luc dé phat trién san
phim polyme xanh héa nhung khong san phdm nao trong sd ching c6 thé dap tmg cac
thong s6 ky thuét ciia 16p phu ding & ngoai troi.

Cong bd qubc t& s6 WO 2014/064097 A1 boc 16 chat lién két, mot phan cé ngudn
gdc tir cac thanh phan gbc sinh hoc, dé sir dung trong linh vuc k¥ thuat lam rin héa hoc.

Cong bd qudc té s6 WO 2011/098272 A2 boc 16 chét phan tan polyuretan, mét phin
¢6 ngudn gdc tir cac thanh phan gdc sinh hoc, dé sir dung trong 16p phu, chit két dinh,
chit bit kin, chat dan hdi, bot déo hoic cling.

Tuy nhién, loai ché phdm dugc 1iy 1am vi du trong don sang ché trén bao gém cac
lién két ete khong thich hop dé cung cip kha niang 6n dinh tia UV can thiét dé sir dung
ngoai troi.
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Biing sang ché s6 EP0760970 md ta nhwa c6 thé héa cimg dudi bire xa, mot phan ¢6
ngudn gbc tir cac thanh phan gbc sinh hoc, dé lam giam sy di chuyén giita cac 16p trong
hé théng chéng thim nhiéu mau. Tuy nhién, nhwa ndy khong c6 d cung vira di dé c6 thé
stt dung 1am 16p phu @& che pht bé mit & ngoai troi.

Do d6, trong linh vyc k¥ thudt nay van ton tai nhu cau vé& cac ché phdm phi it nhat
mot phﬁn gbc sinh hoc c6 cic dic tinh, va dic biét 1a kha ning chdng chiu thoi tiét va do
bén co hoc, phit hop dé phu céc bé mit ngoai troi.

Ban chit ky thuét cia sang ché

Do d6, muc dich cia sang ché 14 phat trién uretan (meth)acrylat c6 thé hoa cimg
duéi birc xa va it nhit mot phan c6 ngudn gdc sinh hoc khic phuc it nhat mét phan cac
vén d& han ché dé cap trén.

Trong khia canh thi nhét, sang ché d& cap dén uretan (meth)acrylat c6 thé hoa cimg
duéi blrc xa va it nhit mot phin c6 ngudn gde sinh hoc dé st dung trong ché phdm pha
dé phu bé mit ngoai trdi cua toa nha, thu dugce tir phan tng cua it nhét céac hop chét sau:

a. Hop chét polyisoxyanat ¢6 ham lwong carbon gdc sinh hoc it nhit 13 20%, t6t hon
it nhit 1a 50% nhu duogc xac dinh theo phwong phép A cua tiéu chudn ASTM D6866-12:
2008, va

b. Hop chét (meth)acrylat, khac v6i hop chat a, va chira nhém phéan tng c6 thé phan
ung v6i nhdm isoxyanat.

Trong khia canh thir hai, sang ché d& cap dén ché phdm phi dé phi bé mit ngoai
trdi cia toa nha bao gdm uretan (meth)acrylat theo bat ky phwong 4n nao cua khia canh
thit nhat.

Trong khia canh thi ba, sang ché dé cap dén quy trinh didu ché uretan (meth)acrylat
¢6 thé hoa cimg dudi bire xa va mot phan c6 gde sinh hoc sir dung trong ché phim phu dé
phii bé mit ngoai troi ciia toa nha, bao g0m budc phéan g véi it nhit cac hop chit sau:

a. Polyisoxyanat c¢6 ham lwong carbon gbc sinh hoc it nhit 14 50% nhu dwgc xac
dinh theo phuwong phap A cua tiéu chuin ATSTM D6866-12: 2008, va

b. Hop chit (meth)acrylat, khac v&i hop chit a, va chita nhém phan ng c6 thé phan
ung vGi nhom isoxyanat.

Trong khia canh tht tw, sang ché d& cip dén quy trinh héa cimg uretan
(meth)acrylat theo bt ky phuong 4n nio cua khia canh thi nhit hodc ché phdm phu theo
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bét ky phuong 4n nio cuia khia canh thit hai bao gdm budc cho uretan (meth)acrylat hoic
ché phém tiép xtic v6i mot hoic nhiéu d6i twong sau: chum dién tir hodc birc xa tia UV,

Trong khia canh thir nim, sang ché dé cap dén viéc sir dung uretan (meth)acrylat
theo bt ky phuong an nao cua khia canh thir nhét hodc viée st dung ché phém phu theo
bat ky phuong 4n nio ciia khia canh thir hai, dé pht bé mit ngoai troi.

Trong khia canh thtr sdu, sang ché @& cip dén chét nén dugc phi bing uretan
(meth)acrylat theo bat ky phwong 4n ndo cua khia canh thit nhit hoic ché phdm theo bét
ky phwong an nao cua khia canh thir hai.

Trong tai liéu ndy, “uretan (meth)acrylat” 1 hop chét chua it nhit mdt chirc uretan
(thudng 12 mdt s6) va it nhat mot chire (meth)acrylat (thuong 14 mot s6).

Tét hon 13, “uretan (meth)acrylat” c6 mot sé chirc (meth)acrylat c6 ngudn gbc tir
céc san phdm este hoa cia polyol béo hodc thom véi axit (meth)acrylic cé chirc hydroxyl
trung binh du 14 khoang 1. TSt hon 13, cac san phidm este héa mot phin cia axit
(meth)acrylic véi tri-, tetra-, penta- hodc hexahydric polyol hoic hén hgp cua chiing.
Trong ngit canh nay, ciing c6 thé sir dung cac san phdm phan {mg clia cac polyol nay véi
etylen oxit vi/hodc propylen oxit hodc hdn hgp clia ching, hodc cic san phim phan tng
ctia cac polyol niy véi lacton hodc lactit ma bd sung vao cac polyol ndy trong phan tmg
m& vong. Cac polyol bién tinh hodc chua bién tinh ndy dugc este héa mot phan véi axit
acrylic, axit metacrylic hodic hdn hop ciia chiing cho dén khi dat dwgc chic hydroxyl du
mong muén. Theo mdt cach khac, cac san phém nay co thé thu dugc b%mg' cach chuyén
héa este cac polyol vdi este (meth)acrylic. Puoc hidu ddi véi nguoi 6 hidu biét trung
binh trong linh vue k§ thuat nay hiéu ring chuyén héa este cac polyol thuong kém hdn
hop cta céc thanh phan (meth)acrylat héa cé thé dwoc dic trung boi sd hydroxyl (IOH)
duge thé hién bing mgKOH/g. Cac hop chét polyacrylat héa nay thuong cé sé hydroxyl
(IOH) trong pham vi tir 15 dén 300 mg KOH/g. Céc phan tir wu tién trong danh muc ndy
la glyxerol diacrylat,  trimetylolpropan  diacrylat, pentaerytritol triacrylat,
ditrimetylolpropantriacrylat hodc dipentaerytritolpentaacrylat. Tét hon 13, cac san phim
este héa, nhu 14 polyol hoic axit (meth)acrylic c6 thé ¢6 ngudn gbc sinh hoc.

Uretan (meth)acrylat theo khia canh thir nhat ciia sang ché c6 thé héa cting dudi birc
xa. Diéu nay 12 do sy c6 mit cua chirc (meth)acrylat. Cac loai birc xa pht hop dé héa
cing uretan (meth)acrylat theo khia canh thur nhit 13 4nh sang tia UV va chum dién tt.
Budc séng cia anh sang tia UV duogc bao gdbm & giita 200 va 400 nm.

Ngudn 4nh sang tia UV thich hop thong thudng phét ra anh sang & bude song gifra
200 va 800 nm va phat ra it nhit mot s birc xa trong pham vi tir 200 dén 400 nm.
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Vi dy, ngudn 4anh sang tia UV c6 thé 1a dibt phat quang UV (UV-LED). UV-LED
thuong phat ra quang phd c6 budc séng manh trong khoang tir 365 dén 395 nm.

Ngudn bire xa ¢6 thé 1a dén Excimer ching han nhu dén tr IOT GmbH ¢ 172 nm.

Vi du nita cia ngudn 4nh sang tia UV thich hop 1a bong dén thuy ngan ap suit trung
binh.

Tét hon 13, uretan (meth)acrylat dé sir dung trong ché phdm phi mét thanh phan.

Theo sdng ché nay, ché phdm phit mot thanh phan 13 ché pham c6 thé hoa cimg ma khong
* ¢An bd sung cac hop chét khac. Vi du, ché pham c6 thé dwgc héa cimg bang cach sir dung
4nh sang tia UV hodc chim dién ttr. Qu4 trinh hoa cimg ché phim khong cn b6 sung céc
thanh phin khac ma cin duge bd sung riéng biét @8 c6 thé hoa cimg 16p phi. Diéu nay 1a
khac biét dbi voi ché phdm hai thanh phan.

Uretan (meth)acrylat theo khia canh thir nhat it nhit mot phin c6 nguén gdc sinh
hoc vi né thu duge tir hop chét polyisoxyanat c6 ham lwgng carbon gdc sinh hoc it nhit 1a
20%, tbt hon it nhat 1a 50%. Hon nira, trong mot sé phuong an, hop chat (meth)acrylat
cling ¢6 thé c6 ham lugng carbon gbc sinh hoc it nhat 13 20%. Uretan (meth)acrylat c6
thé thu duoc toan bd hodc mot phin tir cac hop chét gbe sinh hoc.

Thong thudng, uretan (meth)acrylat (chi) mét phan c6 ngudn gbc sinh hoc. Cu thé
13, uretan (meth)acrylat thudng thu dugce tir hop chit polyisoxyanat c6 ham lugng carbon
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gbc sinh hoc it nhit 12 20%, t6t hon it nhat 14 50%, va tir hop chét (meth)acrylat c6 ham

lwong carbon gbc sinh hoc 13 0%.

Ham luong carbon gde sinh hoc dugc x4c dinh bang phuong phap A cua tiu chuén
ASTM D6866-12: 2008. Phwong phap nay st dung phuwong phap carbon 14 hoat dong
trén mau uretan (meth)acrylat. Vi ti 1 ca cac déng vi carbon van ¢6 thé dugc x4c dinh
sau qud trinh san xuét, c6 thé phan biét giita carbon héa thach va carbon sinh hoc. Céc
san phAm gdc sinh hoc ¢6 thé bao gdm toan bd hoic mot phin nguyén liéu thd gdc sinh
hoc.

Uretan (meth)acrylat theo khia canh thir nhit it nhit mot phan c6 ngudn gbc sinh
hoc 12 wu diém vi:

- Giam thiéu viéc sir dung cc thanh phin hoéa thach (vi du c6 ngudn gdc tir dau,
than non hodc than), trit lwgng cua ching bi gigi han va chung dong gop, ¢ cubi vong doi
uretan(meth)acrylat, vao ham lugng carbon dioxit cta khi quyén, va
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- Céc hop chit isoxyanat ma thanh phan ciia né it nh4t mot phin c6 ngudn gde tir
sinh hoc ¢6 thé duoc san xuit theo hai bude thong qua qué trinh 1én men tinh bt hodc
ngd va ché bién sinh hoc trong khi cic isoxyanat héa thach phai thu duge tir qua trinh
téng hop tir dAu mo gdm bdn bude.

Uretan (meth)acrylat ciia khia canh thir nhét dé sir dung trong ché pham phu dé phu
b mit ngodi trdi, va cu thé hon 1a dé phu bé mit ngoai trdi cta toa nha. B& mit ngoii
troi duoc tiép xtic v6i thoi thiét va cu thé 12 birc xa mit troi, nhiét, lanh, mua, va cic va
cham co hoc. Uretan (meth)acrylat ctia khia canh thir nhit thich hop dé bao vé& bé mit
ngoai troi khoi thoi tiét trong thoi gian dai.

B2 mit ngoai troi thong thudng ¢6 thé duwgce phit bing uretan (meth)acrylat ctia khia
canh thir nhét 13 mit ngoai cua toa nha. Uretan (meth)acrylat ciia khia canh thit nhét dic
biét phu hop dé sir dung lam 16p boc ngoai, 16p phit bé mit hoic 16p ph.

Thuét ngit “16p boc ngoai”, “16p phit bé mit” va “1ép phi” c6 thé hoan ddi cho nhau
va d& cap t6i nguyén lidu duoc st dung cho mit ngoai clia toa nha dé chdng lai thoi tiét.
D6 13 nguyén lidu bao vé gin véi mit ngoai ciia twdng ciia nha hoic toa nha khic. Cung
v6i méi, né tao thanh tuyén phong thii du tién chdng lai cac yéu t6, quan trong nhat 13
néng, mua/tuyét, nhiét va lanh, do d6 tao ra mot méi trudng 6n dinh, thoai mai hon cho
bén trong. Nguyén lidu va cach boc ngoai cling c6 thé ning cao hogc 1am gidm gia tri vé
dep cta toa nha. C6 rit nhidu loai vat liéu khac nhau, gdm ca ty nhién va nhan tao, mdi
loai déu c6 nhitng wu didm va han ché riéng. Cac birc twong xay nhu viy khong yéu cau
16p boc ngoai, nhung bét ky birc tudng nio ciing c6 thé dugc boc ngoai. Tuy nhién, twong
6 khung bén trong, di biang gd, hoic dﬁm thép chit I, phai luén dugce boc ngoai.

Hop chét polyisoxyanat a khéng can phai 1a hop chit nguyén chit. C6 thé 1a hén
hop cua céc phén tir polyisoxyanat khac nhau, dic biét 1 trong trudng hop cic oligome
va polyme.

Hop chét polyisoxyanat a bao gdm trung binh it nhét 13 2, t5t hon 1a tir 2 &n 5, tt
hon nita 13 tir 3 dén 5, nhung tt hon nira 14 tir 3,5 dén 4,5 nhém isoxyanat trén phan ti.
Vi duy, trong trudng hop hop chat polyisoxyanat a bao gdm pentan diisoxyanat, s nhém
isoxyanat trung binh 1a 2. Hop chit polyisoxyanat a ¢6 thé 1a polyme, oligome hosic phan
tr monome cua polyisoxyanat. Tét hon 13, hop chét polyisoxyanat a 13 oligome cua
diisoxyanat. Oligome c6 thé bao gdm allophanat (R-NH-CO-NR-CO-O-R), biuret (R-
NH-CO-NR-CO-N-R), hodc nhém isoxyanat c¢6 cong thirc sau:
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, trong d6 R 12 chudi chit béo bao gdm nhém isoxyanat, thuong & vi tri
dAu cubi. Chudi chét béo tét hon 13 ¢6 tir 2 dén 8, t&t hon nita 1a tir 2 dén 6 nguyén tir
carbon.

Tét hon 13, oligome bao gdm trime. T4t hon nita 13, oligome bao gbém nhiéu hon
50% mol trime.

Hop chét polyisoxyanat a t6t hon 1a hop chit béo. T6t nhat 13, hop chit
polyisoxyanat a bao gém monome ho#c oligome cua C,-Csg, t6t hon 13 Cs-Cg diisoxyanat
béo, tét hon nita 12 Cs. Céac chudi tir 8 carbon tré xudng 13 hidu qua vi ching 1am cho
nhya c6 di do cimg va do bén dé sir dung trén cac bé mit ngoai troi.

Tét hon 13, hop chét polyisoxyanat a c¢6 ham lugng isoxyanat it nhét 13 15% khéi
luong.

Tét hon 13, hop chét polyisoxyanat a c¢6 ham lugng isoxyanat 16n nhat 12 75% khéi
lugng.

Trong mot phuwong an wu tién, hop chit polyisoxyanat a bao gdm trime isoxyanat
cia pentametylen diisoxyanat. Tét nhét 13, hop chét polyisoxyanat a 1a oligome cia
pentametylen diisoxyanat bao gdm trime, trong d6 hop chét polyisoxyanat a cé trung
binh tir 3 dn 5 hodc 3,5 dén 4,5 nhém isoxyanat trén phén tir. Hop chit nay c6 sin trén
thi truong dudi tén Desmodur® eco N 7300 tir nha san xuét Covestro Deutschland AG.

Vi du cta hop chét polyisoxyanat a phit hop d8 st dung trong khia canh thir nhat
bao gdm monome gdc penta- hoiic hexametylen diisoxyanat, oligome hodc polyme
isoxyanat. Oligome cuia pentametylen diisoxyanat co san trén thi truong dudi tén
Desmodur® eco N 7300 tir nha san xuit Covestro Deutschland AGas dugc d€ cap trén
hoidc dudi tén Tolonate ™ X FLO 100 tir Vencorex Chemicals hodc Vencorex Holding.
Monome 1,5-pentametylen diisoxyanat cé san trén thi trudng dudi tén STABiO™tir nha
san xuit Mitsui Chemicals.

Hbn hop cta cac hop chit polyisoxyanat c6 thé duoc st dung mién 1 it nhat mot
trong so chiing 1a hop chét polyisoxyanat a nhu dd xdc dinh trong tai liéu nay. Trong
truong hop d6, hon hop cla céc hgp chit polyisoxyanat tot hon 13 c6 ham lugng carbon
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gbc sinh hoc it nhit 12 20%, t6t hon it nht 1a 50%, nhu dugc x4c dinh theo phuong phap
A cla tiéu chuin ASTM D6866-12: 2008. Twong ty, trong trudng hop hdn hop céc hop
chit polyisoxyanat, tot hon it nhét 12 50% khdi lugng ctia ching bao gdm trong hop chit
polyisoxyanat gbc sinh hoc nhu da x4c dinh trong tai liéu nay.

Hop chit (meth)acrylat b, khac hop chit polyisoxyanat a chta nhém phan tng c6
kha niang phéan Gng v4i nhom isoxyanat. Hodc hop chit (meth)acrylat b don hodc nhidu
hop chét ndy ¢ thé duge st dung. Nhém phan tng c6 thé phan tng v6i nhém isoxyanat,
vi du c6 thé 1 nhém hydroxyl hogc nhém amino. Nhém phan Gng niy tt hon 12 nhém
hydroxyl.

Tét hon 14, hop chét (meth)acrylat b c6 mot hoic nhidu nhém hydroxy trong phan
ttr, va mot hodic nhidu nhém (meth)acryloyl trong phan ti.

Tét hon 13, hop chit (meth)acrylat b ¢6 chudi alkyl c¢6 tir 2 dén 4 nguyén tr carbon.

Tét hon 13, hop chét (meth)acrylat b c6 tir 1 dén 3 nhém cé thé phan Gng véi
isoxyanat, t6t hon 1a tir 1 ¢én 3 nhém hydroxyl.

Hop chét (meth)acrylat b c6 thé 132 mach vong hoic mach khong vong.

Hop chit acrylat, vi du bao gdm hop chét acrylat (b), thudng dugc wu tién hon cic
hop chit metacrylat vi kha ning phan tng cao hon cua chung.

Vi du cia céc hop chat khéng vong b 1a 2-hydroxyetyl (meth)acrylat, 2-hydroxyetyl
propyl (meth)acrylat, 4-hydroxybutyl (meth)acrylat, pentaerytritol tri (meth)acrylat,
dipentaerytritolpenta (meth)acrylat, trong s6 nhitng chat khac.

Vi du cta hop chit vong b 1a xyclohexandimetanol (meth)acrylat.

Ciing c¢6 thé st dung epoxy (meth)acrylat thu dugc tir phan Ung cla axit
(meth)acrylic v6i epoxit, tirc 1a cac hop chit bao gdm it nhat mot nhém chire epoxit. Hop
chit epoxit ¢6 thé 14 monoepoxit vi du nhu 14 este glyxidyl. Hop chit epoxit c6 thé 1 hop
chét polyepoxit. C4c polyepoxit ndy thuong duge chon tir cac ete glyxidyl cua rugu thom
hodic rugu béo, polyol va tir xycloaliphatic polyepoxit. Cic epoxit uwu ti€n la ete
diglyxidyl ctia chét thom, chét béo va/hoic xycloaliphatic diol, nhw 14 ete diglyxidyl cta
bisphenol-A, ete diglyxidyl cua bisphenol-F, ete diglyxidyl cua poly(etylen oxit-co-
propylen oxit), ete diglyxidyl cta polypropylen oxit, ete diglyxidyl cua hexandiol, ete
diglyxidyl cua pentandiol, ete diglyxidyl cta butandiol. Vi dy, san pham phan mg cta
axit (meth)acrylic véi ete diglyxidyl cua bisphenol-A ¢6 thé dwgc st dung 1am hop chét
b, hoic Ebecryl® 113 tir Allnex, 13 san pham epoxy béo acrylat héa don chirc.
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Vi du cta cac hop chit b ¢6 sin trén thi truong 1a “HEA” ciing duge goi 13 “BHEA”
(2-hydroxyetyl acrylat, san xuit bdi Nippon Shokubai Co., Ltd.), "CHDMA"
(xyclohexandimetanol metanol monoacrylat, san xuit bdi Nippon Kasei Chemical Co.,
Ltd.), "PETIA" (hdn hop ctia pentaerytritol triacrylat va pentaerytritol tetraacrylat san
xut bdi Allnex) va cac chét turong tu.

Trong mdt s& phuong an, uretan (meth)acrylat ctia khia canh thir nhét thu duoc tir,
duy nhét, mdt hoic nhidu hgp chét polyisoxyanat a va mot hoic nhiéu hop chét
(meth)acrylat b. Trong cac phuong an nay, khong c6 monome nao khac ngoai mot hodc
nhidu hop chét polyisocyanat a v mot hodc nhiéu hop chit (meth)acrylat b trong thanh
phén ctia uretan (meth)acrylat.

Trong c4c phurong 4n khéc, uretan (meth)acrylat ctia khia canh thit nhét c6 thé thu
duoc tir, it nhit, mot hodic nhidu hop chét polyisoxyanat a va mdt hodc nhidu hop chit
(meth)acrylat b. Trdng cac phuong 4n nay, cac hop chit khac c6 thé tham gia vao sy hinh
thanh uretan (meth)acrylat. Vi du, mét hodc nhiéu hop chét polyisoxyanat, khac véi mot
hodc nhiéu hop chat polyisoxyanat a, c¢6 thé dwgc st dung dé thu dugc uretan
(meth)acrylat.

Trong khia canh thtr nhit ciia sang ché, uretan (meth)acrylat c6 thé héa cting dudi
birc xa va it nhat mét phan gbe sinh hoc dé sir dung trong ché phim phu dé phu bé mit
ngoai troi cua tda nha thu dwgc tir phan tmg cia it nhat cac hop chit sau: hop chét
polyisoxyanat a nhu dugc xac dinh trong tai liéu nay, va hop chit (meth)acrylat nhur duge
xéc dinh trong tai liéu nay. Trong mdt s phwong 4n, cac hop chat da dé cap con bao gébm
thém polyol ¢ khac v&i hop chét a va b. Trong cac phuong 4n khac nay, mét hodc nhiéu
polyol ¢, khic v&i hop chat (meth)acrylat b va hop chét polyisoxyanat a, ¢6 thé duoc st
dung dé thu uretan (meth)acrylat. Khi mot hodc nhiéu polyol ¢ duge sir dung, cic nhém
hydroxyl ctia chung tt hon chiém nhiéu nhat 13 30% mol ciia cdc nhém phén tmg ¢ kha
ning phan {mg v&i cac nhém isoxyanat trong trong td hop hop chét (meth)acrylat b va
mdt hodc nhidu polyol c.

Polyol ¢ 1a hop chit c6 hai hodc nhiéu nhém hydroxyl trong phan tir va khéng c6
nhom (meth)acrylat. Tt hon 13, polyol ¢ ¢6 tir hai dén bén nhém hydroxyl trong phan tt.

Polyol ¢ ¢6 thé bao gém polyol khéng vong nhu 13 etylen glycol, propylen glycol,
trimetylen glycol, tetrametylen glycol, 2-etyl-1,3-hexandiol,1,3-butandiol, 1,4-butandiol,
1,6-hexandiol, neopentyl glycol, dietylen glycol, trietylen glycol, dipropylen glycol,
polyoxy C 2-4 alkylen glycol (polyetylen glycol, polypropylen glycol,
polyoxytetrametylen glycol, ...), polyeste diol, polyete diol, diol va polycarbonat diol;
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glyxerol, 1, 1,1-tris (hydroxymetyl) propan, D - sorbitol, xylitol, D- mannitol, D-
mannitol, diglyxerin, polyglyxerin, trimetylol etan, trimetylol propan, pentaerytritol,
polyete polyol, polyeste polyol, polycarbonat polyol, acrylic polyol, epoxy polyol, polyol
dau tu nhién, silicon polyol, fluorin polyol, hexylen glycol, polyeste diol, polyete diol,
polycarbonat diol, polyol c6 ba hodc nhiéu nhém hydroxy trong phin tir nhuw 13
polyolefin polyol, va ruou thu dugc tir cic rugu khong vong nay bing phan tmg alkoxyl
hoéa. Tét hon 13, polyol khéng vong c6 thé dugc lya chon tir etylen glycol, propylen
glycol, trimetylen glycol, tetrametylen glycol, 1,3-butandiol, 1,4-butandiol, 1,6-
hexandiol, neopentyl glycol, dietylen glycol, trietylen glycol, dipropylen glycol, polyoxy
C,.4 alkylen glycol (polyetylen glycol, polypropylen glycol, polyoxytetrametylen glycol,
...), polyeste diol, polyete diol, diol va polycarbonat diol; glyxerol, 1, 1,1-tris
(hydroxymetyl) propan, diglyxerin, polyglyxerin, trimetylol etan, trimetylol propan,
pentaerytritol, polyete polyol, polyeste polyol, polycarbonat polyol, acrylic polyol, epoxy
polyol, polyol diu tw nhién, silicon polyol, fluorin polyol, hexylen glycol, polyeste diol,
polyete diol, polycarbonat diol, polyol c6 ba hodc nhidu nhém hydroxy trong phan tir nhw
12 polyolefin polyol, va ruou thu duge tir cdc ruou khong vong nay bing phan tmg
alkoxyl hoa.

Polyol ¢ c6 thé bao gébm polyol mach vong nhu 13 bisphenol A, bisphenol F,
bisphenol A hydro hda, bisphenol F hydro héa, xyclohexandiol, xyclohexandimetanol,
trixyclodexandimetanol, polyeste polyol c6 skeleton vong no, polyolefin polyol ¢
skeleton vong no, polyacrylic polyol cé skeleton vong no, polycarbonat polyol cé
skeleton vong no, ...) hodc va rugu thu dugc tir reou mach vong bang phan mg alkoxyl
héa. Polyol ¢ ciing c6 thé c6 gdc sinh hoc.

Vi du cta polyol ¢ ¢6 san trén thi trudong 13 “TCD rugu DM, atrixyclodexan, san
xuit boi Okusea Ltd.; "isosorbit" isosorbit dwogc san xuét boi Sakae Chemical Co.; PEG-
400, polyetylen glycol c6 khéi lwgng phan tir trung binh s6 12 400 san xuit vai Sanyo
Chemical Industries, Ltd., va cac chit tuong tu.

Trong cac phuong an, cac hop chit da d& cap con bao gdm thém polyamin d khac
v6i hop chét a, b, va ¢ néu co.

Polyamin 1 hop chat amin hitu co c6 2 hoic nhidu nhém amin. Vi du ctia polyamin
12 hydrazin, N, N-dimetylhydrazin, etylendiamin, 1, 3-diaminopropan, tetra- hodc
hexametylendiamin, dietylentriamin, phenylendiamin, 2,4- va 2,6-toluendiamin,
benzidin, o-clorobenzidin, 2,5-p- diclorophenylendiamin, 3,3'-dicloro-4,4'-diamino-
diphenylmetan, 4,4'-diaminodiphenylmetan, polyetediamin (polyetylen oxit amino-dau
cubi) va polyphenyl/polymetylenpolyamin thu dwgc bing cach ngung tu anilin véi
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formandehyt, amin c6 thé ddng tring hop Ebecryl® P115 va Ebecryl® P116 san xuét béi
Allnex.

T6t hon 14 ti 18 twong dwong ham lugng ctia nhom isoxyanat (co ngudn gde tir hop
chét a va tiy chon hop chét isoxyanat khac) so v6i ham lugng cuia nhom phan tmg 6 thé
phan tmg v&i nhom isoxyanat (c6 ngudn gdc tir hop chét b, ¢ hoic d) dugc st dung dé tao
thanh uretan (meth)acrylat 13 tir 0,9 dén 1,1, t6t hon 13 tir 0,95 dén 1,05, c6 thé t6t hon
nita 13 tir 0,99 dén 1,01.

Tét hon 13, uretan (meth)acrylat chira it hon 1% va tt hon nita 12 it hon 0,1% hop
chét (meth)acrylat b khong phan tmg.

Trong khia canh thi hai, sing ché d& cap dén ché phim phu dé phu bé mit ngoai
trdi cua toa nha bao gdm uretan (meth)acrylat theo bét ky phuong 4n ndo ciia khia canh
thtt nhat. Ché phdm cua khia canh thit hai thich hop d& bao vé bé mit ngoai trdi khoi thoi
tiét trong thoi gian dai.

Céc bd mit ngoai troi théng thudng ma cb thé duge phit bing ché pham cia khia
canh tht nhit 12 cic b& mit bén ngoai cua toa nha. Ché pham cua khia canh thir nhit dic
biét phit hop dé sir dung 1am 16p boc ngoai, 16p phu bé mit hogc 16p phu.

Trong cic phuong 4n, ché phim c6 thé bao gém chit khoi mao quang hoc. Budc
hoa cimg ché phadm co6 thé duoc thuc hién khi c6 hoic khéng c6 chéat khoi mao quang
hoc. Thong thudng, ché pham cua sang ché bao gbm it nhit mét chit khoi mao quang
hoc. Bt ky chét khoi mao quang hoc hodc hén hgp ctia né c6 thé tao thanh gdc tu do khi
tiép xtic véi bire xa déu c6 thé duge sir dung. Chét khoi mao quang hoc wu tién bao gém
IRGACURE™ 184; axyl phosphin oxit, vi du IRGACURE™ 819; benziketal nhu 1a
IRGACURE™ 651, ¢6 sin tir BASF; benzophenon nhu 1a ADDITOL® BP ¢6 sén tir
Allnex, IRGACURE™ 1173, va IRGACURE™ BP ¢6 sin tir BASF hoic chit khoi mao
quang hoc Speedcure tir Lambson Ltd.

Khi c6 chit khoi mio quang hoc, ham lugng chit khoi mao quang hoc trong ché
phdm ctia khia canh thir hai thuong tir 0,01 dén 10% khdi lugng, tét hon 1a tir 1 dén 8%
khéi lwong, tdt hon nira 1a tir 3 dén 5% khéi lwgng so v6i tong khéi lugng ctia ché pham

Ché phim thuong bao gdm chit @e ché. Vi du cta chét rc ché phi hop bao gom
nhung khong bi gidi han dbi véi chét we ché phenolic nhu 1 hydroquinon (HQ), metyl
hydroquinon (THQ), tert-butyl hydroquinon (TBHQ), di-tert-butyl hydroquinon
(DTBHQ), hydroquinon monometyl ete (MEHQ), 2,6-di-tert-butyl-4-metylphenol (BHT)
va chét twong tw. Chung ciing c¢6 thé bao gdm phosphin, nhu triphenylphosphin (TPP) va
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cac nguyén liéu khac nhu 13 tris-nonylphenylphosphit (TNPP), phenothiazin (PTZ), va
triphenyl antimony (TPS). Khi c6 chit trc ché, chat we ché tét hon 13 ¢c6 ham hrong 1én
dén 0,5% khdi lugng, cu thé 1a tir 0,0001 dén 0,2% khdi lugng, va tét hon 1 tir 0,01 dén
0,1% khéi lugng cta ché pham.

Chét 6n dinh quang hoc c6 thé dwgc phan loai 1a chit hip thu tia UV (UVAs), chit
khir hoat tinh (chét 1am ngudi), chat phan hay hydroperoxit, va chét bit gbc tw do dugc
biét dén nhu chit 6n dinh 4nh sang amin khéng tw do (HALS).

Trong cic phwong 4n, ché phim c6 thé bao gém thém chit hip thu tia UV va/hodc
chit 6n dinh 4nh sang amin khéng tu do. UVAs bao vé polyme bing cach hip thu birc xa
tia UV ¢6 tinh ph4 hiy, trong khi nguyén liéu HALS béo vé bang cach phan tmg véi cac
géc tu do ma c6 thé xuét hién sau khi lugng tir tia UV ning lugng cao pha v lién két héa
hoc trong polyme.

Vi du cia UVAs la benzotriazol nhu 1a Tinuvin® 328, Tinuvin® 1130, Tinuvin®
900, Tinuvin® 99-2, va Tinuvin® 384-2, triazin nhu 1a Tinuvin® 400, Tinuvin® 405,
Tinuvin® 460, Tinuvin® 477, va Tinuvin® 479, va benzophenon nhu 1a Tinuvin® 531.

Cac vi du cia HALS 1a Tinuvin®123, Tinuvin® 144, va Tinuvin® 292, 2,2.6,6-
tetrametylpiperidin va 2,6-di-tert-butylpiperidin.

Chét 4n dinh quang hoc, khi cé mit, c6 thé duge st dung theo ham lugng 1a tir 0,1
dén 5,0, tot hon 14 tir 0,5 dén 2,5% khéi lwong cta ché phim.

Trong cic phuong 4n, ché phim cua khia canh thtr hai c¢6 thé bao gdm thém cac
thanh ph?m bd sung nhu 13 chit hép thu 4nh sang nhu thudc nhudém hoidc chét tao mau,
chit Iwu bién, chét tao 4m, chit hoa déo, chét pha lodng khong phéan tng, va chit lam déo.
Khi ¢6 mit, cac thanh phan b6 sung niy c6 thé cong lai 1én dén 50% khédi lwong cta ché
pham.

Trong cac phwong 4n, ché phdm cua khia canh thir hai ¢6 thé bao gdm thém mdt
hoidc nhiéu chét pha loéng phan ng. Chit pha loéing phan tmg 14 cac hop chit chwa bao
hoa c6 thé hoéa climg dudi birc xa. Chiing ¢6 thé dwgc st dung dé 1am giam d6 nhét cua
ché phim.

Chét pha lodng phan tng bao gdm it nhit mot chit chua bdo hoa c6 thé hoa cimg
dudi blrc xa nhu 1a nhém alyl, nhém vinyl, hosc nhém (meth)acrylat. Chat pha loéing
phan Gng thudng 1a monome (meth)acrylat. Vi dy, ching dugc chon tir mono-, di-, tri- va
poly (meth)acrylat. Trong tai liéu nay, poly (meth)acrylat 13 hgp chédt c6 nhiéu hon 3
nhém (meth)acrylat phan tng.
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Tét hon 14 @6 nhét cua chit pha lodng phan ting duge st dung trong khoang tir 5
mPa.s dén 2 Pa.s & nhiét d6 25°C va tot nhét 1a <500 mPa.s.

Trong cic phuwong an, ¢ du chét pha lodng phan tng trong ché pham phu dé& lam
giam d6 nhét cta né dudi 50 Pa.s, t6t hon 13 duéi 40 Pa.s, tét hon nita 13 dudi 30 Pa.s.
Tét hon 13, chét pha lodng phan tmg dugc sir dung ¢ khéi lwong phén tir trung binh sb
(Mn) trong pham vi trung binh 13 tir 100 dén 1000 Da, t6t hon 13 200 dén 800 Da va tét
nhét 13 200 dén 500 Da. Thong thudng, khdi lrong phén tir trung binh khéi (Mw) 16n
nhét 13 1000 Da.

Vi du vé monome (meth)acrylat thich hop 13 alkyl (meth)acrylat dugc thé hién bing
cong thurc CH2=C(R1)COOCZH22+1, trong do R'1a nguyén tir hydro hodc nhém metyl, va
z 14 s6 nguyén tir 1 dén 13, trong 6 C,Hy,4y ¢ thé c6 cAu tric mach thing hodc clu tric
mach nhanh. Cac vi du thich hop cua chit pha lodng phan tng thich hgp e bao gdm
nhung khong bi gigi han véi: alyl (meth)acrylat, benzyl (meth)acrylat, butoxyetyl
(meth)acrylat, butandiol di(meth)acrylat, butoxytrietylen glycol mono (meth)acrylat, t-
butylaminoetyl (meth)acrylat, 3-cloro-2-hydroxypropyl (meth)acrylat, 2-xyanoetyl
(meth)acrylat, xyclohexyl (meth)acrylat, 2, 3-dibromopropyl (meth)acrylat,
dixyclopentenyl (meth)acrylat, N, N-dietylaminoetyl (meth)acrylat, N, N-
dimetylaminoetyl (meth)acrylat, 2-etoxyetyl (meth)acrylat, 2-(2-etoxyetoxy) etyl
(meth)acrylat, 2-etylhexyl (meth)acrylat, glyxerol (meth)acrylat, glyxidyl (meth)acrylat,
heptadexafluorodexyl (meth)acrylat, 2-hydroxyetyl (meth)acrylat, 2-hydroxy-3-
(meth)acryloyloxypropyltrimetylamoni clorit, 2-hydroxypropyl (meth)acrylat, [gamma] -
(meth)acryloxypropyltrimetoxysilan, 2-metoxyetyl (meth)acrylat, metoxydietylen glycol
(meth)acrylat, metoxytrietylen glycol (meth)acrylat, metoxytetractylen glycol
(meth)acrylat, metoxydipropylen glycol (meth)acrylat,  metoxylat xyclodexatrien
(meth)acrylat, morpholin (meth)acrylat, nonylphenoxypolyetylen glycol (meth)acrylat,
nonylphenoxypolypropylen glycol (meth)acrylat, octafluoropentyl (meth)acrylat,
phenoxyhydroxypropyl (meth)acrylat, phenoxyetyl (meth)acrylat, phenoxydietylen
glycol (meth)acrylat, phenoxytetraetylen glycol (meth)acrylat, phenoxyhexaetylen glycol
(meth)acrylat, phenoxy (meth)acrylat, polypropylen glycol (meth)acrylat, natri 2-sulfonat
etoxy (meth)acrylat, tetrafluoropropyl (meth)acrylat, tetrahydrofurfuryl (meth)acrylat,
trifluoroetyl (meth)acrylat, hexafluoroisopropyl acrylat, vinyl axetat, N-vinyl
caprolactam, N-vinylpyrrolidon, dizyclopentadienyl (meth)acrylat, va
isobornyl(meth)acrylat (IBO(M)A). Tuy nhién, t6t hon 13 cdc monome c6 it nhét 2, tot
hon nita 12 it nhat 3 nhém chirc ¢6 thé polyme héa nhur 1a nhém (meth)acryloyl. Vi du cua
hop chét poly- chwa bdo hoa tir danh sich nay la trimetylolpropan tri-(meth)acrylat
(TMPT(M)A),1,6-hexandiol di(meth)acrylat (HDD(M)A), glyxerol tri-(meth)acrylat,
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pentaerytritol  tri,  tetra-(meth)acrylat,  pentaerytritol  tetra-(meth)acrylat,  di-
trimetylolpropan tetra-(meth)acrylat, di-pentaerytritol hexa-(meth)acrylat va cac chét
twong dwong duge (poly) etoxy hoa va/hodc (poly) propoxy héa cia chung, cling nhu hdn
hop cla chiing. Cic dang acrylat héa ndy dwgc uu tién hon cic dang metacrylat hoa.
Puoc vu tién nhét 13 di- va/hoic tri-acrylat. Tét hon 13, monome ciing ¢ thé c6 nguén
gbc sinh hoc.

Cu thé t6t hon 1a IBO(MM)A, HDD(M)A, vi TMPT(M)A. Cac hop chit nhu
IBOM)A ciing c6 thé 13 cac hop chét mot phan gde sinh hoc, theo d6 lam ting ham
lwong gbc sinh hoc ctia san phdm di phan tng.

Céc chét pha lodng phan ting e tt hon 13 dugc bao gdm trong pham vi tir 0,01 dén
90% khéi lugng, cu thé 1a tir 0,5 dén 75% khéi luong, cu thé hon nita 14 tir 10 dén 60%
khdi lwong ctia ché pham.

Trong khia canh thir ba, sang ché dé cap dén quy trinh didu ché uretan (meth)acrylat
c6 thé hoa cimg dudi bl xa va it nhat mot phan gde sinh hoc dé st dung trong ché pham
phit dé phit b mit ngoai trdi ciia toa nha, bao gdm bude phan tmg it nhét cdc hop chit
sau vgi nhau:

a. Polyisoxyanat ¢6 ham lugng carbon gdc sinh hoc it nhét 12 20%, t6t hon it nhét 13
50%, nhu dugc xac dinh theo phwong phap A cia tiéu chuin ASTM D6866-12: 2008, va

b. Hop chit (meth)acrylat, khac véi hop chit a, va chira nhém phéan tmg c6 thé phan
ung v6i nhom isoxyanat.

Uretan (meth)acrylat c6 thé dwgc xac dinh trong bét ky phuong 4n nio cia khia
canh thtr nhét. Bit ky d4u hiéu k§ thuat ndo ciia khia canh thit ba ciing ¢6 thé duoc mé ta
tuwong Gng trong khia canh th nhit.

Phan tng 5t hon 12 dwoc thyc hién & nhiét d tir 30 d&én 90°C.

Tuy chon, phan tng co thé duoc thuc hién khi c6 mit chét xuc tac. Vi du cta chét
xuc tac thich hgp 1a coban napthenat, kém napthenat, chi 2-etylhexanoat, chit pha lodng
dibutyltin, thiéc 2-etylhexanoat, trietylamin, bismut neodexanoat va 1,4-diazabixyclo
[2,2,2] octan.

Tuy chon, phan tmg c6 thé dwgc thyc hién khi c¢6 mit chit 6n dinh.
Vi du ciia cac chét xuc tac va chét dn dinh thich hop dugc bién ddi véi ngudi c6

trinh d§ hiéu biét trung binh trong linh vuc k¥ thudt nay, vi du nhw duoc mé ta trong
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“Polyuretan Kunststoff-Handbuch 7 boi Becker, .W.; Braun, D .; Oertel, G., tai ban lin
thir 3, Carl Hanser Verlag, 1993.

Phan tng c6 thé duge thuc hién khi c6 hodc khong c6 dung moéi. Tét hon 13 duge
thuc hién khi khong c6 dung moi.

Trong céc phuong 4n, cac hop chat da d& cap con bao gdbm thém polyol ¢ khéac véi
hop chét a va b. Polyol ¢ nhu duge xéc dinh trong khia canh thir nhit ctia sang ché.

Khi polyol tiy chon ¢ duge st dung trong phan tng, quy trinh ¢6 thé duoc thuc
hién, vi du, theo mot trong cac cach sau:

- Hop chét polyisoxyanat a, hop chit (meth)acrylat b, va polyol ¢ ¢6 thé dugc phan
g dong thoi; hodc

- Hop chét polyisoxyanat a va hop chit (meth)acrylat b ¢6 thé duoc phan tng trudc
nhét theo cdch ma c6 du nhom isoxyanat so v6i cac nhom c6 kha ning phan ing voi cac
nhém isoxyanat, sau d6, san pham phan tng thu dugc dugc phéan tng vdi polyol c;

- Hop chét polyisoxyanat a va polyol ¢ trude nhit dwgc phan tng v6i nhau theo
cach ma c6 du nhom isoxyanat so véi cac nhom cé kha ning phdn ing v6i cdc nhém
isoxyanat, sau d6, sin pham phan Ung thu dugc dugc phén Ung v&i hop chit
(meth)acrylat b.

Trong khia canh tht tw, sang ché & cap dén quy trinh hoa ctng uretan
(meth)acrylat theo bit ky phuong 4n nio cua khia canh thir nhit hoic ché phim theo bat
ky phuong an nao cua khia canh thir hai bao g0m viéc tiép xtc uretan (meth)acrylat hogc
ché phim v6i mot hodc nhidu chum dién tir hodc birc xa tia UV.

Trong cac phuong an ma birc xa tia UV dugce sir dung, ngudn anh sang tia UV nhu
duogc néu ra trong khia canh thir nhét c6 thé duoc sit dung.

Thong thudng, ché phdm dugc cung cép 1én chét nén trude khi héa cimg. Chét nén
thudng 13 bé mit ngoai trdi nhu 13 tudng ngoai cia toa nha hodc b& mat duoc chi dinh dé
phu trong ngoai cla toa nha. Chét nén tét hon 13 duge cung cAp vai 16p nén trude khi ché
phim duogc cung cép trén d6. Lép nén vi du c6 thé 1 chit phan tan polyuretan acylat c6
thé chin tia UV (UV-PUD). Tét hon 13, chit nén hodc 16p nén trén chét nén duge cha
trude khi ché pham dugc cung cAp 1én trén do.

Trong khia canh thr ndm, sang ché d& cap dén viéc sir dung uretan (meth)acrylat
theo bat ky phuong an nao ctia khia canh thi nhét hodc viée sit dung ché pham theo bét
ky phuong an nao cia khia canh thir hai dé& phii bé mit ngodi troi.
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Trong cac phwong 4n, viéc sir dung c6 thé ding dé tao thanh 16p phii ngoai cing
trén bé mit ngoai troi. Lp phii ngoai cliing, ¢6 nghia 13 16p phit ma khéng dwgc che pha
boi 16p phu khac nira.

Trong khia canh thir sau, sang ché d& cip dén chat nén dugc phu biang uretan
(meth)acrylat theo bat ky phwong 4n ndo cia khia canh thir nhat hodc ché phdm theo bit
ky phuong 4n nao cia khia canh thir hai. Vi du dién hinh cua chit nén 13 chit nén dugc
chi dinh dé phu twdng ngoai ciia toa nha hoiic chét nén tao thanh tudng ngoai cia tda nha.

Mo ta chi tiét sang ché

Sang ché s& dugc mo ta chi tiét qua cac vi du khong gidi han va chi nham muc dich
minh hoa. Trir khi dugce d€ cap khac di, cac phan duge d€ cép trong cac vi du la cac phﬁn
khoi lugng.

Vi du 1: Didu ché uretan metacrylat sinh hoc

Nhua uretan metacrylat mét phan gdc sinh hoc theo mét phuong 4n cia khia canh
thir nhat ctia sang ché duoc diéu ché sir dung cac nguyén liéu sau:

Nguyén liéu tho S6 luong (g)
Desmodur® eco N 7300 1000
Hydroxyetyl acrylat 333,7
Hydroxypropyl acrylat 166,1
Dibutyltin laurat 0,8
2-etyl-1,3-hexandiol 69,7
Hexandiol diacrylat 386

Desmodur® eco N 7300 tir Covestro Deutschland, Leverkusen, Germany
Hexandiol diacrylat tir Allnex, Frankfurt, Germany

Isoxyanat (Desmodur® eco N 7300) cung véi toluen hydroxy butyl hda xtc tac va
bn dinh bd sung dwgc nap vao trong binh phan tmg thuy tinh 3 lit v6i binh ngung héi lru
¢6 cénh khudy va nhiét k& va duoc gia nhiét dén 60°C bing bé dau. Sau do,
hydroxypropyl acrylat dwgc bo sung tir tir bing bom dinh hugng trong khi khudy tron.
Trong khi bd sung hydroxypropyl acrylat, nhiét d6 duge giit & mtrc khong 16n hon 65°C.
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Khi tAt ca hydroxypropyl acrylat dugc bd sung, nhiét d6 duogc ting lén 65°C va
hydroxyetyl acrylat lai dugc bd sung chim duéi didu kién khudy tron va nhiét do duoc
gift cao nhit & 70°C. Khi tat ca hydroxyetyl acrylat dugce bd sung va ham lugng NCO 14
dn dinh (kiém tra bang chuan d6 ngugc, sit dung dibutylamin) 2-etyl-1,3-hexandiol dugc
bd sung va nhiét d6 dugc giit & 80°C cho dén khi két thic phan tng.

Vi du 2: Diéu ché ché phidm phi tir uretan metacrylat cia vi du 1

San phim thu duoc trong vi du 1 duge pha lodng bing HDDA (hexandiol diacrylat)
va dugc 1am tréng. Do nhét cta san phim 14 160.000 mPas & 23°C. Pugc pha loang tiép
bing 12,5 g HDDA dé giam d¢ nhét xudng 28.600 mPas & 23°C.

Nhua thu duge 1a chit 1ong trong sudt c6 mau cia 41 APHA va chira it hon 100
ppm HEA va HPA du.

Ché phim trung gian nay chira 80% nhua uretan acrylat, nhua ndy c6 ham luong
carbon sinh hoc 1a khoang 44%.

Sau d6, ché phim nay duoc ciu tao thanh 16p phi nhu dwge néu ra trong bang sau
day:

Téam phu pbw
Vidul 70 |
HDDA 30
Irgacure 1173/TPO 8/2 4
Tinuvin 292 2
Tinuvin 400 1
Additol XL 6526 1

Vi du 3: Phu 16p xi ming soi chita ché phdm ctia vi du 2

Lép xi ming soi dugc phu bing cach xit 4m bing 120 g/m” 16p 16t UV-PUD. Ché
phim cua 16p 16t duge thé hién trong bang sau:

Lép lot UV-PUD pbw
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UCECOAT 7630 100
Chét tao mau 3
BYK 346 0,5
BYK 1770 0,3
Irgacure 1173/TPO 8/2 1,5
Additol VXW 6360 X
Tafigel PU 64 1/1 nuéc X

UCECOAT 7630 thu dugc tir Allnex.

Sau d6, 16p 16t duoc siy & 60°C va duge héa cimg bing UV & 6 m/phut bing ngudn
UV Ga + Hg 80W. Khi dugc hoa cing, 16p 16t duge cha trude khi stir dung 16p phu cua vi
du 2.

30 g/m” 16p pha ctia vi du 2 dwgc sir dung trén 16p 16t bang may son 16t ¢6 con lin.
Sau d6, dugc héa cling & toe do 6 m/phit bing ngudn sang UV Ga + Hg 80W, tiép theo
14 bang ngudn sang Hg 120W. Két qua thu duge 16p phu trong day khoang 30 pm.

Vi du 4: Tiép xtic 16p phu ctia vi du 3 v6i dén Xenon

Lép phu cua vi du 3 duge trai qua kidm tra thoi tiét (bao gbém xit nuéc) theo EN
ISO 16474-2, phuong phép A, chu ky 1, trong téng thoi gian kiém tra 13 4000 gio. Sau
500, 1000, 1500, 1877, 2504, 3505 va 4000 gio kiém tra xenon duoc hoan thanh, 16p phu
dugc phan tich quang hoc. Cho d8n 3505 gio kiém tra, khong c6 16i ¢6 thé nhin thdy bang
mét c6 thé quan sat duge. Lép phit vAn nguyén ven. Duy nhit & 4000 gidr kiém tra co thé
quan sat dugc mot s6 161, mic du khong & murc cia 16p phi nhung & mirc clia mit trung
gian gitra 16p 16t va chit nén. Cu thé 13, diém phan tach gifta xi mang s¢i va 16p 16t ¢6 thé
nhin thdy. DPiéu nay chitng minh khé ning chéng chiu thoi tiét tuyét voi cia 16p phu theo
phuong 4n nay cua sang ché.

Vi du 5: Tiép xuc 16p phu ctia vi du 3 véi kiém tra QUV-B 313 bing cich ngung tu
& 55°C.

Lép phu cua vi du 3 duoc tiép xuc véi kiém tra QUV-B 313 trong ba thang bing
cach ngung ty & 55°C va khong ¢6 18i c6 thé nhin thiy bing mét c6 thé dugc quan sét.
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Vi du 6: Do ludng cac dac tinh quang hoc va kha ning chdng ban cta ché phim phu

ctia vi du 2 dudi didu kién hoa cimg bang tia UV

Mang u6t 24 um va mang w6t 60 pm cua ché phdm phu cta vi du 2 dugce tao thanh
trén gidy Leneta trang riéng biét, sau d6 dugc hoa cimg bing tia UV & téc dd 6 m/phiit
bing ngudn UV Ga 80W va ngudn UV Hg. Khong c6 hién tugng 6 vang dang ké nao
duge quan sat vao cudi qua trinh héa cting. Déi véi 16p phut thu duge tir mang w6t 24pm,

d6 bong & 60° va 85° duoc do va kiém tra vét ban duoc thuc hién b%mg cach dé 16p phu

tiép xuc trong 24 gid véi chit ban. Két qua dugc tom tit trong bang sau:

Do bong 60° 94,1
85° 100,4
Kiém tra vét ban | Mu tat 3
24h
Caphe 5
2% Eosin/nudc 2
Metylen xanh 2
1% idt/mude 2

Céc gi4 tri d6 bong 1a cac gia tri t6t cho tim phu.

Phim vi diém vét bin tir 1 (t&) dén 5 (t6t).
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YEU CAUBAO HQ
1. Uretan (meth)acrylat c6 thé hoa cimg dudi buc xa va it nhit mot phin c6 ngudn

gbc sinh hoc dé st dung trong ché phidm phu dé pht bé mit ngoai troi cia tda nha, thu
duge tir phan tmg ctia it nhit cac hop chit sau:

a. hop chét polyisoxyanat c6 ham lugng carbon gbc sinh hoc it nhét 13 20%, nhu
duoc xac dinh bang phwong phap A cla tidu chuén ASTM D6866-12: 2008;

b. hop chét (meth)acrylat, khac v6i hop chét a, va chira nhém phan tng c6 thé phan
ung voi cac nhom isoxyanat; va

c. polyol khong vong khong c6 nhém (meth)acrylat, va khac véi cac hop chét a va

2. Uretan (meth)acrylat theo diém 1, trong d6 ché pham phu 1a ché phdm phu mét
thanh phan.

3. Uretan (meth)acrylat theo diém 1, trong d6 hop chét a bao gdm it nhit 2 nhém
isoxyanat.

4. Uretan (meth)acrylat theo mét trong cac diém tir diém 1 dén 3, trong d6 hop chat
- polyisoxyanat bao gdm oligome cua diisoxyanat.

5. Uretan (meth)acrylat theo diém 4, trong d6 oligome 12 trime.

6. Uretan (meth)acrylat theo mét trong cac diém tir diém 1 dén 3, trong d6 hop chét
polyisoxyanat 12 hop chat béo.

7. Uretan (meth)acrylat theo diém 6, trong d6 hop chét polyisoxyanat 13 monome
hoac oligome cua diisoxyanat béo C, — Cs.

8. Uretan (meth)acrylat theo mdt trong cac diém tir didm 1 dén 3, trong d6 hop chat
polyisoxyanat c6 ham luong isoxyanat it nhét 13 15% khéi lugng.

9. Uretan (meth)acrylat theo mdt trong cac diém tir diém 1 dén 3, trong d6 polyol
khéng vong dugce chon tir nhém bao gdm etylen glycol, propylen glycol, tetrametylen
glycol, 2-etyl-1,3-hexandiol,1,3-butandiol, neopentyl glycol, dietylen glycol, trietylen
glycol, polycacbonat diol, D- sorbitol, xylitol, D- mannitol, polyglyxerin, trimetylol etan,
trimetylol propan, pentaerytritol, polyete polyol, polyeste polyol, polycacbonat polyol,
acrylic polyol, polyol dau tu nhién, silicon polyol, fluorin polyol, hexylen glycol, va
polyolefin polyol.
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10. Ché phdm pha @& phi bé mit ngodi trdi cua tda nha bao gém uretan
(meth)acrylat theo mét trong céc diém tir diém 1 dén 9.

11. Ché phim pht theo diém 10, 13 ché phidm phi mdt thanh phan.
12. Ché phim theo diém 10, bao gdm chét pha losng phan g,

13. Ché phim theo mot trong céc diém tir diém 10 dén 12, bao gdm chét hép thy tia
UV vi/hoic chit 6n dinh 4nh sing amin khéng tu do.

14. Ché phAm theo mét trong céc diém tir diém 10 dén 12, bao gém mdt hodc nhiéu
chét phu gia dugc chon tir nhém bao gém chét luu bién, chit khoi mao quang hoc, chét
trc ché, chit hdp thu anh sang, chit tao 4m, chit héa déo, chét pha losng khong phan tng,
va chét lam déo.

15. Quy trinh didu ché uretan (meth)acrylat c6 thé héa cimg duéi bl xa va it nhét
mot phan c6 ngudn gbc sinh hoc d sir dung trong 16p phu dé phu bé mit ngoai troi cla
tda nha, bao gdm budc phan tng it nhat cac hop chat sau v6i nhau:

a. polyisoxyanat c6 ham lugng carbon gbc sinh hoc it nhit 13 20%, nhu dugc xac
dinh theo phwong phap A cua tiéu chuan ASTM D6866-12: 2008;

b. hop chit (meth)acrylat, khac v6i hop chit a, va chita nhém phan tmg c6 kha ning
phan Gng véi nhoém isoxyanat; va

c. polyol khong vong khong c6 nhém (meth)acrylat, va khac véi cac hgp chét a va

16. Quy trinh héa cing uretan (meth)acrylat theo mét trong cac diém tir diém 1 dén
9 hodc ché pham theo mét trong cac diém tir diém 10 dén 14 bao gdm budc d uretan
(meth)acrylat hodc ché phém tiép xtc véi mot hodc nhiéu chum dién tir hodc birc xa tia
UV.

17. Chét nén duoc phu bing uretan (meth)acrylat theo mot trong céc diém tir diém 1
dén 9 hodc duge phi bang ché phim theo mét trong cac diém tir diém 10 dén 14.
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