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hanh véi quy trinh tdng hop nhidu thanh phin trong mot thiét bi, trong d6 nhidu
thanh phan dugc cing cho vao dé tién hanh dong thoi cac phan tmg. Quy trinh nay
dic biét phu hop dbi vai san xudt & quy mé cong nghiép, va m& ddi véi viee thém

céc thanh phén phu gia dé di€u chinh thém hiéu ning cia ché pham dugc diéu ché.
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Linh vuc ki thuit dwoc dé cip

Sang ché lién quan dén ché phdm phu dé tao thanh 16p phi bén, chéng vét bin
va chéng xuéc. Ché phidm phu nay bao gdm nhua polyuretan acrylat flo héa
(fluorinated polyuretan acrylate, FPUA) va nhwa polyuretan acrylat (PUA) c6 thé
déng rin véi chiéu xa tia cuc tim (UV). Sang ché con lién quan dén phuong phép
diéu ché ché phdm phu nay, va phuong phap tao thanh 16p phi ciia ché pham nay.
Tinh trang k¥ thuit ciia sang ché

Véi su phét trién nhanh ctia cong nghé son phi trong cong nghiép, c6 nhu ciu
ngdy cang ting d6i véi hiéu ning théa dang ciia 16p phi, chiang han nhu d6 bén, kha
nang chéng vét bn, chéng xudc, v.v., dac biét 1a véi cac 16p pha duge st dung trén
nén chit déo, kim loai, gd va thuy tinh. Thiét bj dién tir nhu dién thoai di dong, may
tinh ca nhan va cong nghiép, trg ly k¥ thuét sb, may anh, chét liéu boc xe 6 6, v.v.,
da duoc st dung rong rdi trong xa hoi hién dai. Bén canh viéc tdn hudng céac chic
ning ng dung cua thiét bi dién tir, nguoi ta mudn giir bé mit cua thiét bi dién tir
sach va chéng mai mon va triy xudc.

C6 nhiéu tai liéu va patent d& cap dén cac huéng nhim cai thién cac tinh chét
chéng vét bin, chéng bam bén hoic chéng diu van tay ciia cc 16p phi. Nhu duge
@& cap bai hdu hét cac tai liéu tham khao nay, cac dic trung ky nudc va ky du cua
bé mit 16p phu déng vai trd quan trong trong viéc ngin khéng cho vét ban, du van
tay va chit bam bin khic bam vao bé mit, va 1am cho nd d& duoc 1am sach bﬁng
cach lau chdi. Nhu vy, nhya flo héa va cac chit phu gia di va dang dugc st dung
rong rai trong cac ché phdm phui khac nhau dé giam ning lugng bé mat, va nho d6
ci thién hiéu ning chéng vét bin ciia 16p phu tao thanh. Vi du, do ning lugng bé
mit thip, perflopolyete (PFPE) d4 va dang dugc sir dung trong nhiéu qué trinh tong
hop nhwa véi vai trd 13 thanh phin quan trong. Ciing c6 bo cdo trong céc tai liéu
tham khao ring ning luong bé mat thip cta thanh phan nhwa gitip cai thién tic dung
san phing ciia bé mit 16p phi tao thanh.

Tuy nhién, c6 nhing thach thirc d6i vdi viéc st dung nhya flo héa trong ché
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phém phu, dic biét 1a d6i véi viée ung dung cac thanh phén PFPE trong ché phim
phit va c4c qué trinh téng hop nhwa lién quan. Céc hop chit gbc flo da biét 1a khong
tuong hop v6i hau hét cac loai nhwra, didu nay khién kho bao ché ché phdm pht bén
c¢6 cac hop chét gbc flo 13n nhya thong thudong khac. Hon nita, khi PFPE dugc sir
dung trong ché phim pht, vi nhiét d6 chuyén pha thiy tinh thip cia PFPE, bé mit
16p phi va nén pht tao thanh c6 xu huéng mém, va do d6 din dén hiéu ning chéng
xudc thép hon ciia 16p phit tao thanh. Mic di cic patent va tai liéu tham khao hién
c6 da dé cap viéc sit dung nhwa flo héa hosic PFPE dé cai thién cac tinh chit chdng
vét bén, chéng ddu van tay, cdm giac tron muot cua l6p phd hodc dé tao thanh 16p
phu ciing c6 kha nédng chéng mai mon, nén c¢6 thé phu dugc van bi gi6i han, va van
c6 nhitng giéi han cta céc tinh chét chéng vét bin va chéng xudc tao thanh. Noi
chung, céc tinh chit dat duoc theo tinh trang k¥ thuat ciia sang ché vin chua du thoa
dang khi xét cax tiéu chi cong nghiép dang phat trién nhanh.

Cong bb don qudc t& s6 WO 2015/038454 bdc 16 16p phu silicon chira flo dé
sir dung trén nén thiy tinh, trong d6 PFPE duoc thém vao ché phdm phut dé cai thién
hiéu ning boi tron va oxit silic dang keo dugc thém vao ché phdm dé cai thién hiéu
nang chdng xudc.

Cong bd don qudc t& s6 WO 2007/121110 bdc 16 16p phii dé sir dung trén nén
phil san, bao gébm thanh phan PFPE dé cung cdp cho nén phti san céc tinh chit chéng
nuée, ddu hodc vét ban. Tai liéu nay @ cp rang phan umg chi dién ra tai mot du
ctia mach phén tir cia PFPE.

Pon sang ché Hoa Ky sb US 2013/0084458 boc 16 ché phdm chét phi cimg
bao gbém uretan acrylat, hop chit polyete chira flo thir nhat c6 nhém phéan ung tia
ning lugng hoat dong théng qua lién két uretan tai ca hai du ciia mach phén tir chira
nhém PFPE, hop chit polyete chira flo thir hai c6 nhém phan ting tia ning lugng
hoat ddng thong qua lién két uretan tai mot ddu cia mach phén tir chtra nhém PFPE.
Mang phii cimg nay rat tot vé d6 trong sudt, chéng vét bin, boi tron, chiu dung mai,
chéng xudc va chdng mai mon, ciing nhu vé kha ning déap.

Pon sang ché Nhat Ban s6 JP 2009256597 boc 1o nhya uretan acrylat chira
nhém PFPE c6 kha niing truyén do trong sudt va tinh chit chéng bam ban rét t6t cho

mang da dong rin. San phdm phan (g ctia hop chit diol c6 cu tao perflopolyete va
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hop chét diisoxyanat thom, thu duogc bang cach tién hanh phan tmg cta hop chét co
nhom hydroxyl va 5 nhém (met) acryloyl hodc nhiéu hon, cac hop chét perflopolyete
6 céc uretan va 10 hodc nhom (met) acryloyl hodc nhiéu hon.

Don séng ché Hoa Ky s US 2011/118405 A1 m ta ché phém phui c6 thé déng
rin bang tia nang lugng hoat dong chira nhua c6 thé polyme héa theo co ché gdc tu do
(I) chira cu tao polyme (o) ciia monome chua bdo hoa c6 thé polyme theo co ché gbc
tu do va mach poly(perfloalkylen ete) (B), va c6 ciu tao nhwa trong d6 nhiéu cu tao
polyme () dugc lién két v6i nhau v6i mach poly (perfloalkylen ete) () gifta chung va
mdi cdu tao polyme (o) ¢6 nhom chua bio hoa c6 thé polyme héa theo co ché gbc tu
do tai mach phu ctia né; va chit khoi mao polyme héa (11).

Patent Hoa Ky s6 US 8552083 B1 mb ta ché phim phu c6 thé déng rén béng
chiéu xa ¢6 chi sé khuc xa duéi 1,40 bao gdm (1) oligome perflopolyete c¢6 thé déng
rin c6 cong thic cu thé, (2) chat pha lodng, (3) chét khoi mao quang, va (4) chat tang
cudng bam dinh, trong d6 ché phdm co thé déng rin bang chiéu xa khong chira hop
chét chira cdc nhém —CF 3.

Patent Hoa Ky s6 US 6376572 B1 mo ta viéc st dung ché phim dé diéu ché
mang polyme theo phuong phap gdc tu do c6 chi sb khic xa dudi 1,400, ché pham
bao gom a) perflopolyete co cong thire cu thé, b) tir 0.1 dén 10% kl (% khdi lugng) 1a
perflopolyete ¢6 cong thire cu thé khac, c) tir 0 dén 30 % kI 1a céac hop chét duoc chon
tir c1) hop chét khong chia flo: (met)acrylic este hodc vinyl monome khong flo hoa;
hodc ¢2) hop chit chua flo: mono(met)acrylat perflopolyete hodc perfloalkyl mono
(met)acrylat, d) tir 0,01 dén 10% kI 12 chat khoi mao quang va/hodc chit khoi mao gbc
tu do. |

Tuy nhién v6i su phat trién ctia cong nghé son phu, ¢6 nhu ciu ngay cang ting
ddi v6i do bén, cac tinh chét chéng xudc va chdng vét ban cua 16p phu tao thanh.
Trong linh vyc ndy van con thach thirc khi 16p pht phai ¢é cac tinh chét dugc dé cap
trén day.

Ban chét ky thuit ciia sang ché

Sang ché d& xuét ché phidm nhya flo hoa ma khi déng rin, bén va co cac tinh

chit chéng vét ban va chdng xuéc. Ché phim nay bao gdm oligome dugc diéu ché tur

isoxyanat, diol hodc polyol, va monome cé it nhat mdt ndi d6i va it nhat mot nhém
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hydroxyl, va oligome khac dugc diéu ché tir isoxyanat, diol hogic polyol, diol hodc
polyol flo héa hodc perflopolyete chira it nhat hai nhém hydroxyl, va monome c6 it
nhat mot ndi d6i va it nhit mot nhém hydroxyl.
Qua trinh diéu ché ché phidm nhwa flo hoa nay dugc tién hanh trong quy trinh
tong hop nhiéu thanh phan trong chi mot thiét bi phan tng, trong d6 nhiéu thanh phin
duoc cho vao dé tién hanh dong thoi nhidu phan tng. Quy trinh ndy dic bi¢t phu hop
dé san xuét & quy mo cdng nghiép, va mé dbi véi viée bd sung cac thanh phin phu gia
dé diéu chinh thém hiéu nang cta ché pham dugc diéu ché.
Sang ché con dé xudt phuong phap dé tao thanh 16p ph 1én nén.
M0 ta vin tit cdc hinh vé

Cac muc dich, dic diém va wu diém trén day va khéc cia sang ché s& tré nén rd
rang hon ddi v6i ngudi ¢o trinh do trung binh trong linh vuc ky thuat cua sang ché
bang cach mé ta cac phuong 4n ctia né trong d6 tham khao cac, hinh v& di kém.

Céc hinh FIG. 1, 2, va 3 thé hién phd GPC thu dugc lan lugt theo cac vi du 1, 2,

va 3;
Céc hinh FIG. 4, 5, va 6 thé hién phd IR thu dugc 1an luot theo cac vi du 1, 2, va
3;
Céc hinh FIG. 7, 8, va 9 thé hién phd NMR thu dugc 14n luot theo cac vi du 1, 2,
va 3;
FIG. 10 thé hién su so sanh kha nang chéng muc gbc dau dbi véi cac nhya déng
rin bang tia cuc tim (nhwa UV) khac nhau.
MO ta chi tiét sang ché
Theo mdt khia canh ciia sang ché, ché phidm phu duge dé xuit. Ché phim phu
bao gdm it nhat hai oligome, trong d6 oligome thir nhét duoc didu ché tir isoxyanat,
diol hodc polyol, va monome c6 it nhit mot ndi ddi va it nhat mdt nhoém hydroxyl.
Oligome thtr hai dugc diéu ché tir isoxyanat, diol hoic polyol, diol hozc polyol flo hoa
hoic perflopolyete chira it nhit hai nhém hydroxyl, va monome c6 it nhat mot ndi doi
va it nhat mot nhom hydroxyl.
Cu thé 1, ché pham phu theo sang ché bao gdm:

oligome polyacrylat thi nhit c6 cdu truc (I) sau day
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oligome polyacrylat flo hoa thir hai c6 céu tric (II) sau diy

[ A [ )
B—U A/n3U F—U—-A—U7B

(IDn
trong do,

U thé hién cdu tric isoxyanat c6 it nhat hai nhém chic -N=C=0 trudc phan
ting; A thé hién céu tric diol hoic polyol trude phan tng; F thé hién chu tric diol hoic
polyol flo héa hodc ciu triic perflopolyete chira it nhat hai nhom hydroxyl truéc phan
ting, hodc hdn hop ctia ching; B thé hién cAu trac monome c6 it nhit mot ndi doi va it
nhét mot nhém hydroxyl truéc phan tmg, n;, ny, n; va n4 13 cc sd nguyén, tong cia n;
Va n, nim trong pham vi tir 0 dén 20, téng clia n; va ny ndm trong pham vi tu 1 dén
20. Can Iuu y ring cac cdu truc (I) va (I) khong nhét thiét phai dbi xang. ny, ny, n; va
n4 ctia cac cau tric (I) va (II) c6 thé doc 13p v6i nhau 13 sé nguyén bt ky trong pham
vi dinh nghia 14 tdng cua n; va n, ndm trong pham vi tir 0 dén 20, tong cla n; va n,
ndm trong pham vi tir 1 dén 20. Ti 1& khéi lugng giita cac oligome (I) va (II) trong ché
pham 1a tir 90:10 dén 10:90, wu tién hon 1a tir 70:30 dén 30:70.

Theo khia canh khac ctia sang ché, ché phim phu bao gdm cic oligome c6 cac

c4u tao (IIT) va (IV) sau day duoc d& xuét.
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trong do:

U thé hién c4u tric isoxyanat c6 it nhat hai nhém chirc -N=C=0 trudc phan tng;
U, thé hién trime cta cAu triic isoxyanat hai chirc trudce phan tng; A thé hién ciu tric
diol hodc polyol trudc phan ting; F thé hién cAu tric diol hodc polyol flo hoa hodc ciu
tric perflopolyete chira it nhit hai nhém hydroxyl truéc phan Gng; B thé hién ciu triic
monome cé it nhit mot ndi déi va it nhit mot nhém hydroxyl trudc phan ng, ns, ng,
n;, Ng,Ng va njo 1a cac ) nguyén, téng cua ns, Ng, va ny nam trong pham vi tir 0 dén 20,
tbng cta ng,ne va ny, ndm trong pham vi tir 0 dén 20. Ti 1& khéi luong gitta cac
oligome (IIT) va (IV) trong ché pham Ia tir 90:10 dén 10:90, wu tién hon la tir 70:30
dén 30:70.

Mic di ché phdm theo sang ché duoc diéu ché bing quy trinh tdng hop nhidu
thanh phin trong chi mot thiét bi phan tmg, va hdn hop oligome thu dugc c6 thé dugc
str dung truc tiép trong co phi, trong mét sb trudong hop, cac oligome c6 thé dugc co
1ap va cung cip du6i dang thanh phdn tinh khiét, thanh phin nay c6 thé dugc thém
vao ché phdm phu v6i vai tro thanh phin nhua chinh hodc thanh phan phu gia.

ba phat hién ra réng méat do ndi déi cua cAu tao monome B co thé anh huong
dén céc tinh chét chéng vét ban va chéng xudc cua 16p phua tao thanh. Cu thé 13, vi dy,
s6 nhom chirc ndi d6i cua cAu tao monome B it nhét 14 1, wu tién hon 13 3 hoic 5, va
wu tién hon 12 5, dé dat dugc cac tinh chit chéng vét ban va chéng xudc thda dang cia
16p phu tao thanh.

Ciing da phat hién ra ring cic phan tir cing va mém c6 thé duge dua vao cac

6
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oligome theo sang ché trong qu4 trinh tdng hop. Néi chung, cac phan tr cing c6 thé
duoc thém vao dé ting d6 cting va do bén cia 16p phil tao thanh, cac phan tr mém co6
thé dugc thém vao dé tdng do déo va linh hoat cia mang phu, va do d6 tang kha nang

tw phuc hdi cia mang phi tao thanh. Khi duogc sit dung trong ban mo ta nay, thuat ngt
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“cing” c6 nghia 13 dic trung cua phéan tir, ma véi ddc trug nay, phan tir khong c6 xu

huéng cong hoidc udn khi tiép nhén luc, va trai lai, thuat ngit “mém” c6 nghia la dic
trung ctia phan tr ma véi dic trung ndy, phan tir 6 xu huéng udn cong khi tiép nhén
lyc. Chuyén gia trong linh vuc k¥ thuat ciia sang ché s& hiéu ring khong c6 gi6i han
15 rang gifta “cimg” va “mém”. Viéc dua mot phén ti vao cac oligome theo sang ché
din dén dic trung “cimg” hon, phén t&r dugc xem 13 “phan t& cing,” va nguoc lai.
Théng thuong, vi du, cac phan tir cimg thich hop dé st dung trong sang ché co thé
dugc chon tir cac polyol co gia tri nhiét do chuyén pha thuy tinh (Tg) twong dbi thip
hoic cic diol c6 ciu trac mach cacbon twong d6i dai; cic phan tir mém thich hop dé
sir dung trong sang ché c6 thé dugc chon tir cac polyol c6 Tg tuong dbi cao hodc cac
diol ¢6 ciu tric vong. Chuyén gia trong linh vyc k§ thuét cta sang ché co thé chon
cac phan tir thich hop bing céc xéc 1ap céc tiéu chudn cua gi tri Tg, do dai mach, v.v.,
theo timg doi héi thuc té.

Céu trac isoxyanat U thich hop cho sang ché dwoc chon tir, nhung khong chi
giéi han & nhém bao gdm 1,6-hexan diisoxyanat (HDI), isophoron diisoxyanat (IPDI),
4,4’-diphenyl-metan-diisoxyanat (MDI), 4,4’-dicyclohexylmetan diisoxyanat (HMDI),
xylylen diisoxyanat (XDI), tolylen-2,4-diisoxyanat (TDI), va hdn hop ciia ching;

CAu tric trime Uj thich hop cho sang ché dwgc chon tir, nhung khong chi giéi
han & céac trime cua 1,6-hexan diisoxyanat (HDI), isophoron diisoxyanat (IPDI), va
hdn hop ciia chiing.

- Céu tric diol hodc polyol A thich hop cho sang ché duge chon tir, nhung khong
chi gi6i han & nhom bao gdm céc glycol, etylen glycol, dietylen glycol, neopentyl
glycol, 1,6-hexandiol, cyclohexandimetanol, polyeste diol, polycarbonat diol,
polyether diol, PEG200, PEG400, PEG600, PPG1000, v.v., va hdn hop cla chiing.

CAu trac monome B thich hop cho sang ché dugc chon tir, nhung khong chi gi6i
han & nhom bao gébm 2-hydroxyetyl(met)acrylat, 2-hydroxypropyl(met)acrylat, 2-
hydroxybutyl(met)acrylat, 1-hydroxybutyl(met)acrylat,
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neopentylglycolmono(met)acrylat, 1,6-hexandiolmono(met)acrylat, polycarprolacton
polyol mono(met)acrylat, pentaerythritolpenta(met)acrylat,
dipentaerythritolpenta(met)acrylat va hdn hop ctia chiing.

Céu tric perflopolyete hitu dung trong sang ché 1a ciu tao polyete chira flo ¢6 it
nhét hai nhém hydroxyl tai mdi dau ctia mach phan tir ctia n6. C4u trac polyete chira
flo c6 thé & dang mach théng hozic mach nhénh, vi du, ¢6 cac clu trac --[CF,0]--, --
[CF,CF,0]--, --[CF,CF,CF,0]--, --[CF(CF;)CF,0]--, hodc twong tu. Nhom
perflopolyete ¢6 thé chira mot hodc nhiéu loai don vi perflopolyete. Cac don vi
flopolyete c6 thé dugc bd tri du6i dang nglu nhién hodic khéi khi c6 hai hodc nhiéu
don vi perflopolyete trong mach perflopolyete.

Cu thé 13, perflopolyete thich hop d& st dung trong sang ché duoc chon tir,
nhung khong chi gigi han &:

HO(CH,CH,0),CH,CF,0(CF,CF,0),(CF,0),CF,CH,(OCH,CH,),OH

HOCH,CF,0(CF,CF,0),(CF20),CF,CH,OH

HOH,C(CF;)FC(CF(CF;)CF,0),CF(CF;)CH,OH

HOH,C(CF;)CF(CF,CF,0),CF(CF;)CH,OH

HOH,CCF,(CF,CF,0),CF,CH,0H

HOH,CF,C(CF,CF,0CF,CF,CF,0),CF,CH,OH

HOH,CCH,CF,0(CF,CF,0),(CF,0),C¥F,CH,CH,OH

Trong d6 m, n, p, q 12 cac sé nguyén, m bang 1 dén 50, n bang 1 dén 50, p bang
tir 1 dén 5 va q bang tir 1 dén 5.

Piol hoic polyol flo héa thich hop cho sang ché duge chon tir, nhung khong chi
gi6i han & c4 diol c6 cdu tric OHCH,(CF,),CH,OH, trong d6 r bang tir 2 dén 10. Vi
du, chung dugc chon tir nhém bao gdm:

2,2,3,3-tetraflo-1,4-butandiol;

2,2,3,3,4,4,5,5-octaflo-1,6-hexandiol;

2,2,3,3,4,4,5,5,6,6,7,7-dodecaflo-1,8-octandiol;

2,2,3,3,4,4,5,5,6,6,7,7,8,8-tetradecaflo-1,9-nonandiol;
2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9-hexadecaflo-1,10-decandiol; va
1H,1H,12H,12H-perflo-1,12-dodecandiol.

Theo khia canh khac cta sang ché, cac phuong phap diéu ché ché phim phu
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theo sang ché dugc dé xuét.

Ché pham nhya theo sang ché noéi chung duge didu ché tir diol hogc polyol flo
hoa va/hodc perflopolyete c6 it nhat hai nhém hydroxyl tai cac ddu ciia mach phén t
ctia n6 (sau day goi 1 “hgp chit flo héa (F)”), isoxyanat (U) ¢6 it nh4t hai nhém chtc
isoxyanat (sau ddy goi la “isoxyanat (U)”), diol hodc polyol (A) ¢6 it nhat hai nhém
chte hydroxyl (sau day goi 1a “diol hodc polyol (A)”), va monome (B) c6 it nhit mot
nbi doi va it nhat mot nhom hydroxyl (sau diy goi 1a “monome (B)”). Qua trinh diéu
ché dugc tién hanh noi trong mot hé théng téng hop nhidu thanh phan trong chi mot
thiét bi phan tmg, trong do nhua polyuretan acrylat flo héa (FPUA) va nhua
polyuretan acrylat (PUA) dugc tao thanh dong thoi tir hop chét flo hoa (F), isoxyanat
(U), va diol hogc polyol (A), va sau d6 phan tmg thém véi monome (B) dé chin cubi
mach. Vi nhiéu phan tng cing dugc tién hanh trong mot hé théng nhidu thanh phéan
trong chi mot thiét bi phan g, phwong phéap nay dic biét thich hop dé san xuét & qui
md cong nghiép, va ciing linh hoat vé& viéc thém céc thanh phan phu gia dé diéu chinh
thém hiéu ning ctia ché pham duoc diéu ché.

Can luu y ring, do quy trinh téng hop nhidu thanh phin chi trong mét thiét bi
phén tmg, san phdm thu dugc thuong 13 hdn hop cac oligome, ¢6 thé dugc st dung dé
bao ché truc tiép ché pham phil. Nhu da d& cap trén ddy, ddy 14 vu diém cta quy trinh
theo sang ché vé mit san xuét va ung dung & quy md cong nghiép. Tuy nhién, trong
mdt sd kich ban, ciing ¢6 thé tach mot hodc nhiéu trong s cac oligome tir san phim
ctia quy trinh nay, dé cung cp né (chung) duéi dang (cac) thanh phan nhya tinh khiét
dé thém vao ché phdm phu. Coéng nghé tach cic oligome da duoc biét trong linh vuc
k¥ thuat ctia sang ché, do d6 s& khong dugc dé cap chi tiét trong ban md ta nay.

Cu thé 13, isoxyanat (U) phan tmg v6i hop chét flo héa (F) 1a diol hodc polyol
flo hoa dé tao thanh céu tric -U-F-U-.

U+F — -U-F-U-

Céu truc -U-F-U- thu duoc, ciing v6i isoxyanat -U- chwa phan tmg, phan tng
vé6i diol hodc polyol (A) dé tao thanh cac ciu tric—(U-A)ys-U-F-U-(A-U)yy- va —(U-
A)n1-U-(A-U)pp-;

-U-F-U-+A+-U-— —(U-A)ng-U-F-U-(A-U)n4-
-U- + A —-—(U-A)n1-U-(A-U)pp-
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Céac céu trac—U-A),3-U-F-U-(A-U)py- va —(U-A),1-U-(A-U)py- thu duge phan
mg thém v&i monome (B) dé 1an luot tao thanh ché pham B-(U-A)y3-U-F-U-(A-U),4-
B va B-(U-A),;-U-(A-U),»-B, dé chin cudi mach cua cac cu tric.
—(U-A)y3-U-F-U-(A-U)y- + B — B-(U-A),3-U-F-U-(A-U)4-B
~(U-A)1-U-(A-U)pp- + B — B-(U-A)y-U-(A-U)pp-B

Céc phén ting trén day co6 thé duge tién hanh theo cac bude dudi day:

a) diéu ché dung dich cia diol flo héa hoic perflopolyete chtra it nhat hai
nhom hydroxyl trong dung moi;

b) nhé giot dung dich ciia cong doan a) vao isoxyanat c6 it nhat hai nhém
chirc isoxyanat, duy tri nhiét d6 tir 50 dén 60°C trong thoi gian tir 1 dén 2 gid, vu tién
hon 1a & 60°C trong 2 gio;

c) thém diol c6 it nhit hai nhom chirc hydroxyl vao hén hop ciia cong doan
b), duy tri nhiét d6 tir 50 dén 60°C trong thoi gian tir 1 dén 2 gid, vu tién hon 13 &
60°C trong 2 gio, dé dan dén viéc kéo dai mach thich hop nho su tao thanh céc lién
két uretan gitta (U) va (A);

d) thém monome c6 it nhit mot ndi d6i va it nhat mot nhom hydroxyl vao
hén hop cuia cong doan c), duy tri nhiét do tir 80 dén 90°C trong thoi gian tir 1 dén 2
10, uu tién hon 1a ¢ 90°C trong 2 gio.

Bing cach chon cic isoxyanat c6 tinh chon loc phan ung khac nhau véi cac
nhom chic hydroxyl, hodc kiém soat cac diéu kién phéan Ung, chéng han nhu, vi du,
vén toc thém cac thanh phan phan Gng, nhiét do phan Gng, chit xuc tac va lugng chit
xtc tac, cach thém chit xuc tac, v.v., cac cdu tric (I) va (II) dugce didu ché theo sang
ché khong nhét thiét phai d6i xtng. Nhu d3 dinh nghia trén ddy, mdi nj, n,, n3 va ny
trong céac céu trac (I) va (II) co thé doc 14p voi nhau 14 sd nguyén bét ky trong pham vi
xac dinh 1a téng clia n; va n, nam trong pham vi tr 0 dén 20, téng clda n; va ny nam
trong pham vi tir 1 dén 20. Ti 1& giita cac oligome I va II trong ché pham la tir
100:0,01 dén 0:100.

D3 phat hién ra rang ti 18 gitta cac thanh phan phan tng c6 thé anh huéng dén
d6 ctmg va do bén ciia mang phu tao thanh, do d6 co thé ting céc tinh chét chdng vét
bén va chdng xuéc ciia mang phu tao thanh bang cach tinh chinh ti 1§ gitta cac thanh

phin phan tng. Vi du minh hoa bién phap diéu chinh ti 1¢ giita cac thanh phén, nhung
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khéng nham giéi han pham vi ciia sang ché, 1a hop chét flo hoa (F) dugc thém véi ti 16
khéi lugng dinh truéde, chz?mg han 2 %o khdi lugng, sau d6 cac thanh ph?m khac duoc
tron thém vao ché phdm theo ti 18 dinh truéce so véi luong hop chét flo hoa (F). Nguoi
¢o trinh d9 trung binh trong linh vyc k§ thuét cta sang ché co thé chon céc ti 18 tuong
d6i phit hop dé dat cac dic trung can thiét ctia ché phim ching han nhu chidu dai cta
mach polyme, phan tir lugng trung binh sd, sé don vi lap trong mach phén tir, v.v. Vi
du, bang cach chon cic ti 16 twong dbi thich hop cta cac thanh phan, phan t lugng
trung binh s6 va d6 dai mach cia cac oligome c6 thé dwoc thay dbi tir vai tram dén vai
ngan, ké ca bang cach thay doi ti 1& mol giita isoxyanat va diols hodc polyol, hodc loai
diols hodc polyols.

Theo sang ché, céc tac gia sang ché da thiét ké cac cdu tric mém va cimg cho
cac oligome PUA bang cach dua vao cac oligome 1an lugt cac phan tir mém va cimg

trong qua trinh tong hop, dé tao thanh cdu tao nhu dudi day:
B‘(U—A>7U ( A U) B
ny )
@

Céc oligome FPUA dugc bién ddi theo cach twong tu. Diol hodc polyol flo héa

hoic perflopolyete dé sir dung trong sang ché chira it nhét hai nhém hydroxyl tai cudi
mach ctia n6. Céc nhom hydroxyl ¢6 thé phan @ng véi isoxyanat, va do dé c6 thé cho
phép cac nhom héa hoc khac duge nhing vao ciu tric ny. Céu trac tao thanh duoc

thé hién duéi day.

( \ ( )
B U—A U U—A—U-=B

€1y
Bén canh cac ciu trac mach théng trén co s& cac dime nhu duoc thé hién trén
day, cac oligome ctia ché phdm phu theo sdng ché ciing c6 thé dugc diéu ché dudi
dang cdu tric phan nhéanh trén co s& cic trime, nhu dugc thé hién trong céc ciu tric

(IIT) va (IV) sau day.
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Theo sang ché, U; chi trime isoxyanat nhu trime HDI, trime IPDI, v.v.; cac
thanh phin khac, tic 1a A, B, U, va F ¢6 y nghia twong tu nhu dd mo ta trén day. Cac
co ché phan tmg ciing tuong tu nhu da mo ta trén day.

Pé thu dugc cac ciu truc trime trén day, phuong phéap diéu ché cac oligome c6
cAu trac phan nhanh trén co s& cac trime dugc dé xuét. Phuong phap bao gdm cac
cong doan:

a) trdn monome c6 it nhat mot nbi ddi va it nhat mot nhom hydroxyl véi
isoxyanat co it nhét hai nhém chuc isoxyanat, duy tri nhi¢t do tir 50 dén 60°C
trong thoi gian tir 1 dén 2 gid, wu tién hon 13 & 60°C trong 2 gid;

b) thém vao hdn hop ciia cong doan a) diol c6 it nhat hai nhém chire hydroxyl,

duy tri nhiét d6 tir 50 dén 60°C trong thoi gian tir 1 dén 2 gid, vu tién hon 1a
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¢ 60°C trong 2 gio;

c) diéu ché dung dich cua diol flo hoa hodc perflopolyete chita it nhat hai nhém
hydroxyl trong dung méi;

d) nhd giot dung dich ctia cong doan c) vao isoxyanat la trime cta diisoxyanat,
duy tri nhiét d¢ tir 50 dén 60°C trong thoi gian tir 1 dén 2 gio;

e) thém hdn hop clia cong doan b) vao hdn hop cta céng doan d), duy tri nhiét
do tir 80 dén 90°C trong thoi gian tir 1 dén 2 gio.

Ung dung oligome / ché phdm theo sang ché

Oligome flo hoa theo sang ché c¢6 thé duge thém vao cac ché phim phu dé cai
thién c4c tinh chét chdng vét ban, chbng xué6c, va tac dung san phing cia cac 16p phu
tao thanh nhd nang lugng bé mit thip cia no, mat do lién két ngang cao, va kha ning
cau tric cho viéc nhing cac phan doan cimg. Hon nita, oligome flo héa nay ciing c6
thé c6 ich cho viéc cai thién tinh déo va tinh chét ty phuc hdi cta 16p phu tao thanh,
trong d6 cac phan tr mém nhu diol hodc poly-diol dan hdi ton tai trong céu tric clia
cac oligome.

Céc oligome theo sang ché ¢ thé duoc sir dung nhu thanh phan nhya riéng biét,
hodc ciing v6i cac nhua va/hodic monome khac trong ché pham phii. Cac oligome theo
sang ché tuong hop véi hiu hét cac loai nhya khac. Do cac ndi doi chua bao hoa c6
trong ciu tric cia chung, c6 ¢ thé duoc dong rin véi tia cuc tim. Do dé cac oligome
va ché phim theo sang ché co thé dugc st dung rong rii trong nganh son phu.

Vi du thwe hién sang ché

Sang ché s& dugc minh hoa rd hon bang cach tham khao cac vi du sau dy. Cac
vi du nay nham minh hoa sang ché nhung khong dugc dién dich 13 gi6i han pham vi
ctia sang ché theo cach bit ky.

Nguyén li¢u

Perflopolyete (E-10H, Solvay), dipentaerythritol hexaacrylat (SR399,
Sartomer), pentaerythritol acrylat (SR444D, Sartomer), cyclohexandimetanol
(CHDM, CAS No. 105-08-8, Sigma-Aldrich), PEG600 (600PU, Clariant), di-
isoxyanat (HDI va IPDI, Wanhua)) va trime ctia HDI (HT100, Wanhua).

Phuong phép va thiét bi do

Phén tir luong trung binh sé (Mn) va phén ti lwong trung binh khéi (Mw) cia

13



43783

nhya dugc do bang phuong phap quang phd thdm théu gel (gel permeation
chromatography, GPC). GPC dugc tién hanh véi thiét bi do khébi luong polyme
thuong pham (tén thiét bi: Agilent 1200). Cac miu GPC duoc didu ché bing cach pha
lodng nhya flo héa véi tetrahydrofuran (THF) dén 0,1 % kl va cho qua b6 loc 0,5 pm.

Thu duge moi phd FtIR & d6 phan giai 4 cm™ bing cach st dung thiét bi

14/27

PerkinElmer Spectrum 100 FTIR véi hé théng ATR. Pham vi song — s6 duoc chon tir

4000 dén 450 cm™ va 32 14n quét duoc l4y trung binh dé giam nhidu.

Pé kiém nghiém NMR, miu dugc hoa tan trong hdn hop dung méi gdm CDCly
va DMSO, va dugc do biang phuong phap quang phd cong hudng tir hat nhan (Nuclear
Magnetic Resonance, NMR). Thu duoc dit liéu NMR trong hé théng NMR 400 MHz
sir dung dau do 5 mm & nhiét do phong. MAu duoc do bang thi nghiém 1D (1H, 13C)
va 2D (COSY, HMQC).

Vi du 1 - quy trinh téng hop

HDI (30,86g) va dibutyl thiéc dilaurat (0,3g) va BHT (0,3g) dugc cho vao binh
day tron bbn cb c6 1ip may khudy va bd ngung tu. Pertlopolyete diol (0,6g) dugc hoa
tan trong metyl isobutyl xeton (MiBK) va thém vao hh va dun néng dén 60 °C. Hon

hgp dugc dun & 60 °C trong 1 gid. Sau d6 cyclohexandimetanol (CHDM) (13,23g) |

dugc nhé giot vao hdn hgp trong vong mét gid & 60 °C va hdn hop duge dun & 60 °C
trong mot gid. Cubi clng, dipentaerythritol hexaacrylat (DPHA) (246g) dugc thém
vao timg giot trong vong 1 gio & 90 °C va hén hop duge dun & 90 °C trong 1 gid hodc
hon dén khi nhém NCO bién mét hoan toan.

Két qua GPC cho thiy phéan bb cta nhwa duqc didu ché, nhu dugc thé hién trén
FIG. 1. Phd IR cho thy c4c nhém chirc ctia nhya dwoc didu ché, nhu thé hién trén
FIG. 4; phd NMR cho thdy 'H va ">C ciia nhya duogc didu ché, nhu dugc thé hién trén
FIG. 7. N | |
Vi du 2 — quy trinh tng hop

HDI (50.37g) va dibutyl thiéc dilaurat (0,3g) va BHT (0,3g) dugc cho vao binh
day tron c6 bbn ¢b c6 lip may khudy Ve‘pbé ngung tu. Perflopolyete diol (0,6g) duoc
hoa tan trong metyl isobutyl xeton (MiBK) va dugce thém vao hdn hgp va dun nong
dén 60 °C. Hén hop dugc dun & 60 °C trong mot gid. Sau 6 PEG600 (79,89g) duoc

nhd giot vao hdn hop trong vong mot gior & 60 °C va hdn hop duge dun & 60 °C trong
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mdt gio. Cudi cling, pentaerythritol acrylat (PETA) (169,74g) dugc thém vao tirng giot
trong vong 1 gio & 90 °C va hdn hop duge dun ¢ 90 °C trong mdt gid hodic hon dén
khi nhém NCO hoan toan bién mét.

Két qua GPC cho théy su phan bd cia nhya duoge didu ché, nhu dugc thé hién
trén FIG. 2. Phé IR cho thdy cac nhom chuc cua nhwa duge didu ché, nhu duoc thé
hién trén FIG. 5; Phd NMR cho thdy 'H va °C cua nhua duge didu ché, nhu dugc thé
hién trén FIG. 8.

Vi du 3 — quy trinh tong hop

IPDI (9,14g) va dibutyl thiéc dilaurat (0,1g) va BHT (0,1g) duoc cho vao binh
day tron c6 bdn ¢b ¢b lip may khudy va bd ngung tu. Pentaerythritol acrylat (PETA)
(20,97g) duoc nhé giot vao hdn hop trong vong 1 gio & 60 °C va hdn hop duge dun &
60 °C trong mdt gio. Sau do perflopolyete diol (69.89g) dugc hoa tan trong metyl
isobutyl xeton (MiBK) va thém vao hdn hop va dun néng dén 80 °C. Hdn hop dugc
dun & 80 °C trong mdt gio dé tao thanh oligome tién flo héa.

Trime HDI trong BAc (90%) (88,65g) va dibutyl thiéc dilaurat (0,3g) va BHT
(0,3g) duge cho vao binh ddy tron c¢6 bdn cb co lip may khudy va bd ngung tu.
Oligome tién flo hoa (0,86g) duge thém vao hdn hop va dun néng dén 60 °C. Hon hop
dugc dun & 60 °C trong mot gio. Sau do pentaerythritol acrylat (PETA) (211,32g)
dugc nhé giot vao hdn hgp trong vong 1 gio & 80 °C va hdn hgp duge dun & 90 °C
trong mot gid hodc hon dén khi nhém NCO hoén toan bién mét.

Két qua GPC cho théy su phan bd cua nhya dugce didu ché, nhu dugc thé hién
trén FIG. 3. Phd IR cho thdy cdc nhom chirc ciia nhya duge didu ché, nhu dugc thé
hién trén FIG. 6; Phd NMR cho thiy 'H va BC ciia nhya duge didu ché, nhu duogc thé
hién trén FIG. 9.

Vi du 4 — tao thanh 16p phu

Céc mau cia ché phidm nhua dugce diéu ché theo vi du 1 duge dong rin riéng
biét va tron v&i nhura khac dé tao thanh cac mang phu.

Hai miu cta nhua duge diéu ché theo vi du 1 duge pha lodng v6i hdn hop dung
moi gdm metyl isobutyl xeton (MiBK) va butyl axetat (BAC), phun 1én nén PC/ABS,
va sau d6 dong ran 1an luot bing cich phoi duéi tia cuc tim va dun néng dén 120°C.

MAu cta nhya duge didu ché theo vi du 1 duoc tron véi nhya UV khac (EM2692

15

15/27



43783

ctia Eternal) theo ti 1& khoi luong 7:3, phun 1én nén PC/ABS, va sau d6 dong rin b%lng
cach phoi dudi tia cuc tim.

Két qua cho thdy ché phdm theo sang ché c6 kha niang duge déng ran hoic bang
cach phoi dudi tia cuc tim hodc dun néng & nhiét do khoang trén 120 °C. Co ché doéng
rin kép nao cho phép ché phdm theo sang ché tron véi cac loai nhua khac nhau, bao
g0m nhua cimg néng va nhua c6 thé déng rén bing tia cyc tim.

Vi du 5 — kiém nghiém goc tiép xuc 1ong

Céc kiém nghiém goc tiép xuc léng duoc tién hanh dbi véi nhya flo hoéa theo
sang ché. Goc tiép xuc diu va nude cuia bé mat mang phu duge do véi thiét bi thuong
pham c6 tén 1a Dataphysics OCA20/6.

Hai miu nhya tao 16p phu duge diéu ché dé so sanh. Mot 1a nhya UV thong
thuong (UX-8800WIBAC20, KAYAKU CHEMICAL(WUXI) CO.,LTD), va mdt la
ché phdm dugc didu ché theo vi dy 1. Ca hai mAu duge phu 1én cic nén PC/ABS va
dong ran bang cach phoi dudi tia cuc tim.

Gébc tiép xtic nuéc duge 1an lwot do trén mdt cua cic 16p phu doéng rin theo
phuong phap giot Sessile. Cac giot nhé dugc xac dinh 1a 3 pl/giot, va nhiét do do
khoang 20°C. Két qua kiém nghiém duogc thé hién trén bang 1 dudi day.

Goc tiép xuc n-Hexadecan dugc do tuwong tu véi phuong phap tuong tu. Cac giot
nh6 duge xac dinh 1a 2 pl/giot, va nhiét d6 do khoang 20°C. Két qua kiém nghiém
ciing duoe thé hién trén bang 1 dusi day.

Bang 1: géc ti€p xuc 16ng cua cdc mau dd dong ran
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Nhya Goc tiép xuc nude Goéc tiép xuc hexadecan
Nhya UV 64,4 <10
Nhua flo hoa 110,5 68,7

Vi du 6 — Kiém nghiém hiéu ning (;héng muc gbe dau va chdng xuée

Céc kiém nghiém hiéu nang chéng muc gbc diu duoc tién hanh dbi voi céac
polyme flo héa theo sang ché. |

Hai miu nhua tao 16p pha dugc diéu ché dé so sanh. Mot 1a nhua UV thong
thuong (UX-8800WIBAC20, KAYAKU CHEMICAL(WUXI) CO.,LTD), va mét la

ché phém dugc diéu ché theo vi du 1. Ca hai mau dugc pht 1én cac nén PC/ABS va
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doéng rén bang cach phoi duéi tia cuc tim.

But c6 muc géc diu ¢6 mau khac nhau dugc sir dung dé viét va vé 1én bé mit
clia cac 16p phii d3 dong rin. Anh duoc chup dé cho thiy cam quan khéc nhau ctia cac
loai muc dugc viét 1én cac 16p phii cting nhu dugc thé hién trén (a) va (b) caa FIG. 10.
Di thiy ring muc viét 1én 16p phu cting ctia nhya UV thong thudng lan ra va thé hién
nhu cac dudong déu déu, va muc viét 1én 16p pht da déng ran ciia ché phim dugc didu
ché theo vi du 1 it lan ra, va thay vao d6, thu lai thanh céc hat 1éng nhé, diéu nay cho
thdy bé mit phi sau c6 khé ning chdng mure gde ddu rit manh. Muc gée diu viét 1én
16p phit d3 déng rin dugc tao thanh v6i ché phdm theo vi du 1 d& dang bi x6a sach va
hau nhu khéng dé lai vét ban (khong thé hién trén hinh).

Hiéu ning chdng xudc cia cac 16p phti duge kiém nghiém bing cach cao cac
16p pht 500 14n vé6i bui nhui thép véi tai 1Kg. Khi kiém nghiém, 16p phu da déng rin
duoc tao thanh vé6i ché pham duoc didu ché theo vi du 1 van thé hién kha ning chéng
muc géc dau rét tét va khong c¢6 diu xude nao duge nhan ra, nhu duge thé hién trén

phén (c) cua FIG. 10.
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YEU CAU BAO HO

1. Ché phim phi bao gbm:

(a) oligome polyacrylat c¢6 ciu truc (I) sau day

[ \ [ )
B—{U—AJ—U—{-A—U}—B

(b) oligome polyacrylat flo héa c6 cu trac (II) sau day

[ \ [ \
B U A U F U A U B
\ /
! /i M an

trong do,
U thé hién céu triic isoxyanat c6 it nhit hai nhom chirc -N=C=0 truéc phan
ung; A thé hién c4u triic ruou hai chic (diol) hodc rugu da chirc (polyol) trudce
phan ung; F thé hién thé hién cu trac diol hoic polyol clo héa, hodc cAu tric
perflopolyete chira it nhat hai nhém hydroxyl truéc phan tmg, hodc hén hop
cua chung; B thé hién cAu tric monome c¢6 it nhat mot ndi d6i va it nhét mot
nhom hydroxyl truée phén ing; ny, ny, n3 va ng 1a céc s6 nguyeén, téng cldan; va
n, nim trong pham vi tir 0 dén 20, téng clia n3 va ny ndm trong pham vi tir 1 dén
20,
trong d6 ti 16 khdi luong gitra cc oligome (I) va (IT) 14 tir 90:10 dén 10:90.
2. Ché phim phu theo diém 1, trong d6 ti 1& khdi lwong giita cac oligome (I) va (II)
1a tir 70:30 dén 30:70.
3. Ché phdm pht bao gdm cac oligome (III) va (IV) sau day
B

PEE

|
A

\1/
/A>(U7(A\

){ U)L
B n6 n B

7

(IIT)
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>(U17(

A A

){/ \U)A
B n IlloB

9
av)

trong do,
U thé hién c4u triic isoxyanat c6 it nhat hai nhém chitc -N=C=0 truéc phén ng;
U, thé hién trime cta cAu tric isoxyanat hai chtrc trudc phan tng; A thé hién ciu
tric diol hodc polyol trude phan tng; F thé hién cdu triic diol hoic polyol flo hoa,
hoic ciu tric perflopolyete chtra it nhat hai nhém hydroxyl truée phéan tng, hoac
hdn hop cua ching; B thé hién ciu tric monome c6 it nhit mot ndi doi va it nhét
mot nhém hydroxyl trude phan tng; ns, ng, n7, ng,ny va nyo 1a cac sd nguyén, téng
cua ns, ng, va ny nam trong pham vi tir 0 dén 20, téng cua ng,ng va njo nam trong
pham vi tir 0 dén 20,
trong do ti 1& khdi luong giita cac oligome (III) va (IV) 1a tir 90:10 dén 10:90.

4.  Ché phdm phu theo diém 3, trong d6 ti 1¢ khéi lugng gitra cac oligome (III) va
(IV) 1a tir 70:30 dén 30:70.

5. Ché phdm phu theo diém bit ky trong sb cac diém tr 1 dén 4, trong d6 U c6
ngudn gbc tir cdu tric diisoxyanat dugc chon tir nhém bao gdm 1,6-hexan
diisoxyanat, isophoron diisoxyanat, 4,4’-diphenyl-metan-diisoxyanat, 4,4’-
dicyclohexylmetan diisoxyanat, xylylen diisoxyanat, tolylen-2,4-diisoxyanat, va
hdn hop cuia chung.

6. Ché pham phu theo diém 3, 4, trong d6 U; ¢6 ngudn gbe tir trime cua ciu tric

diisoxyanat dugc chon tir cac trime cia 1,6-hexan diisoxyanat, isophoron
diisoxyanat, va hdn hop ciia ching.
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Ché phim phu theo diém bt ky trong s6 cac diém tir 1 dén 4, trong d6 A ¢6
ngudn gbc tir cu tric diol hodc cu truc polyol dugc chon tir nhém bao gdbm
glycol, etylen glycol, dietylen glycol, neopentyl glycol, 1,6-Hexandiol,
cyclohexandimetanol, polyeste diol, polycarbonat diol, polyete diol, PEG200,
PEG400, PEG600, PPG1000, va hén hop cda chiing.

Ché phdm ph theo diém bat ky trong sb cac diém tir 1 dén 4, trong d6 B c6
ngudn gdc tir cu truc hydroxyl (met)acrylat chira it nhdt mot nhom
(met)acryloyl va mot nhém hydroxyl, duoc chon tir nhém bao gém 2-
hydroxyetyl(met)acrylat, 2-hydroxypropyl(met)acrylat, 2-
hydroxybutyl(met)acrylat, 1-hydroxybutyl(met)acrylat,
neopentylglycolmono(met)acrylat, 1,6-hexandiolmono(met)acrylat,
polycarprolacton polyol mono(met)acrylat, pentaerythritolpenta(met)acrylat,
dipentaerythfitolpenta(met)acrylat, va hdn hop cia ching.

Ché phdm pht theo diém bt ky trong sb cac diém tir 1 dén 4, trong d6 F duoc
chon tir nhém bao gbém:

2,2,3,3-tetraflo-1,4-butandiol;

2,2,3,3,4,4,5,5-octaflo-1,6-hexandiol; |
2,2,3,3,4,4,5,5,6,6,7,7-dodecaflo-1,8-octandiol;
2,2,3,3,4,4,5,5,6,6,7,7,8,8-tetradecaflo-1,9-nonandiol;
2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9-hexadecaflo-1,10-decandiol; va
1H,1H,12H,12H-Perflo-1,12-dodecandiol.

Ché phdm phu theo diém bat ky trong s6 cac diém tir 1 dén 4, trong d6 F duoc
chon tir nhém bao gom:
HO(CH,CH,0),CH,CF,0(CF,CF,0),(CF,0),CF,CH,(OCH,CH,),OH
HOCH,CF,0(CF,CF,0),(CF20),CF,CH,OH
HOH,C(CF;)FC(CF(CF,)CF,0),CF(CF;)CH,OH
HOH,C(CF;)CF(CF,CF,0),CF(CF3)CH,OH
HOH,CCF,(CF,CF,0),CF,CH,0H
HOH,CF,C(CF,CF,0CF,CF,CF,0),CF,CH,0H
HOH,CCH,CF,0(CF,CF,0),,(CF,0),CF,CH,CH,OH

trong d6 m bang tir 1 dén 50, n bang tir 1 dén 50, p bang tir 1 dén 5, q bang tir 1
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dén 5.

11. Phuong phép diéu ché ché phim phu theo diém bt ky trong sb cac diém 1, 2 va
tir 5 dén 10, bao gém cac cong doan:

a) diéu ché dung dich cta diol hodc polyol flo hoa, perflopolyete chira it nhit
hai nhom hydroxyl, hodc hdn hgp ciia chung trong dung mdi;

b) nhé giot dung dich clia cong doan a) vao isoxyanat cé it nhit hai nhom chirc
isoxyanat, duy tri nhiét d6 tir 50 dén 60°C trong tir 1 dén 2 gid;

¢) thém diol hodc polyol vao hdn hgp ctia cong doan b) duy tri nhiét do tir 50
dén 60°C trong thoi gian tir 1 dén 2 gio;

d) thém monome c6 it nhit mot ndi dbi va it nhat mot nhom hydroxyl vao hdn
hop clia cong doan c), duy tri nhiét do tir 80 dén 90°C trong thoi gian tir 1
dén 2 gio.

12. Phuong phap diéu ché ché phdm phu theo diém bét ky trong sb cac diém 3, 4 va
5 dén 10, bao gdm cac cong doan:

a) tron monome cé it nhit mot ndi d6i va it nhit mét nhém hydroxyl véi
isoxyanat c6 it nhit hai nhém chirc isoxyanat, duy tri nhiét do tur 50 dén
60°C trong thoi gian tir 1 dén 2 gio;

b) thém vao hdn hgp hdn hop cua cong doan a) diol hoic polyol, duy tri nhiét
do tir 50 dén 60°C trong thoi gian tir 1 dén 2 gio;

¢) diéu ché dung dich caa diol hodc polyol flo hoa, perflopolyete chira it nhat
hai nhém hydroxyl, hozic hdn hop ctia ching trong dung moi;

d) nho giot dung dich ctia cong doan c) vao isoxyanat la trime cla diisoxyanat,
duy tri nhiét d6 tir 50 dén 60°C trong thoi gian tir 1 dén 2 gid;

e) thém hdn hgp cla cong doan b) vao hdn hop ctia cong doan d), duy tri nhiét
do tir 80 dén 90°C trong thoi gian tir 1 dén 2 gio.

13. Phwong phép tao thanh mang phu 1én nén, bao gdm phu ché phdm phu theo diém
bét ky trong sb cac diém tir 1 dén 8 1én nén va sau d6 dong ran ché phim phi

trén nén.

21



22127

43783

FIG. 1

<
4
L 9
©
©
£
o
c
>
E.
AT
© £
X
A
o
o
1
L 9
o
oy
T T 4.
T T T T T T o
o o o o o o
S © © < N

Buonyy yuiq Budny 1oyy oq ueyd

FIG. 2

M%M
3.9 4.4

Log (Khéi iwgng mol)

<
N

Buonyy yuiq Buon| 19yy oq ueyd

i/6



Phan bd khéi lwong binh thwong

100

80

60

40

20

43783

FIG. 3

L

24

29 3.4 - 3.9
Log (Khéi lwong mol)

26

4.4

23/27



43783
Fig 4

100

Vidul

90 -+

80

70
60

50

40

30

20

450

H H

950 1450 1950 2450 2950 3450 3950

¥ H

FIG. 5

Vidu2

100
90
80

70

60

50
40

30

20

450

H K H H H

950 1450 1950 2450 2950 3450 3950

3/t

24127



43783 25/27

FIG. 6
Vidu3
B WY A0S
b
i
450 950 1450 1950 2450 2950 3450 3950

A%



43783 26/27
fig.T

I e A e L K M
B P WY ; e T R R N
L N R R R G S TN
SR g seen :§§\& Y ESEE STEAS S AT
At PRIV Ve N L R N SO N
TR SR o IR0 SN S
RN e ST RN R
SESh W E BN ST SNINEE L R
SEESTL L e o TV e I vy ¥R
S R S Ut N SR A R AN
NIRRT S g REIEC T v A N VN &
PN ETRNRSIIETR ARG I R EEETY S ale GRS Ry
SRR NI ot N P oabe PRSI
RIS B RS L O SENEI  SARNG
RN SR 1Y Hueh areaAr Uro RE e Ak S
P 2 AR : NIRAAR
SR e T aldny PRI S ﬁ%‘ TR Ly
gl e i FalE RORAIEPEREV A S SSINE
AN SRR N RS SN A
RPN I CERT NN e
RS JN & £33 T SRR
i*}w:f\\;‘»“’{ PRI I ‘g FREY R o R
BRI VL RN SR PN SR Ty
SRR ETCT TR TN LN
RN L W RN g e 1 N LR
3 CoRa RS RN \A’\t‘.\g‘%@ RGN
~ 5. o RRER P O
el BORAG: C ERSNIIRN 5
e e e
'\g»: R R T e
S8 RN S T
sendd AFNNY g
Y I AR

T8 U

2\;»’33? r Rt

N D e AT

bR SRR,
5

m{g&amxmsmm T

f‘,\,
E

Wty

AN RO TR N
O, R AR

Y

i PR NEY
N ks S ST (TN
; S N
B " AR A T
Mk ¢ EON [ PRSPPI SRS
X AR e e\"&:\\w VIR 21 «\ﬁ\
2 PRRAENS IFRFMOSS SRy N L tis R
g RN RO A S
3‘;7 RIS M A At
SO DODRTI TP I % 5
S : N

,,
o
‘;
Gt

£
Bgid BT L ki
o : \\ﬁﬁx Aty ‘&?(g 3
by PRI

RR A RN N
3 i O Y ERNEE

% S

3 FN \ o
i) S P e e Ry e Py I ST I A L A A R oo
LV S B ans S8 MR L0 R s R A B R G R L B SRR o U8 s B Chapicnl SHR G

FIG. 8

AN S 5 ARRCE IS S AR

5,

Tl
PleenTE

RN 5
<

o

>

LN AR,
SN AT, :
PRy RN

L SN
DAY
&
&
o St
AR ARl T Ll
Wi 7L IR % e

3o 0

DT

7 B,

o 2
3352

&

E2 AR MRS Y




2727

43783

FIG. 9

CUMEYS vl

¥
o

s}

AR 2o

MRy A

e 5

gt

2 e

7
FRET

N

&

Caak)
S

N SASAN

ca
L G

CE R NIV L S

FIG. 10

i

(c) Nhya UV flohda b

N

cao bang bui nhui thép

v

AR

MWM@\,W%

(b) Nhya UV flo hoa

TS

fis

i

(a) Nhya UV

Clo





