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(57) Sang ché dé cap dén mang dang phan 16p c6 dic tinh chin khi va d6 bén can tuyét
voi, tham chi sau khi xtr Iy dun qua nhiét khic nghiét hodc it bi suy giam dic tinh chan khi
va khé gay ra viéc bong 16p xen. Mang dang phan 16p nay bao gém 16p phu, 16p oxit kim
loai va 16p bao v¢, cung hodc khong cung voi 16p xen khac, duge can theo thir ty nay trén
it nhat mot bé mat cuia mang nén polyeste, trong d6 16p phu bao gom nhya chira nhém
oxazolin (A) va nhua polyuretan (B), trong d6 16p oxit kim loai bao gdm oxit hdn hop gém
co silic oxit va nhdm oxit, va trong do 16p bao v¢ bao gf)m nhya polyuretan (D), nhya
polyuretan (D) nay chira nhom metaxylylen v6i luong nam trong khoang tur 20 dén 33%
trong lugng va nhom silanol véi luong nam trong khoang tur 700 dén 1700 mg trén mdi kg
nhua cdu thanh nhwa polyuretan (D), dudi dang luong Si nguyén t6 c6 mit trong nhom
silanol.
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Linh vue k§ thuat dwoc dé cap

Sang ché dé cap dén mang dang phan 16p dugc sir dung trong linh vuc bao gobi
thuc phém, duoc phém, san phém cong nghiép va cac san phém tuong tu. Cu thé, sang
ché dé cap dén mang dang phén 16p bao gdm 16p phu, 16p oxit kim loai, va 16p bao vé,
trong d6 do bam dinh gitra cac 16p cua 16p oxit kim loai c6 thé dugc cai thién, va dic tinh
chén khi tuyét voi va tinh bam dinh (d6 bén cdn) c6 thé gitt dugc tham chi khi mang

dang phén 16p dugc cho qua bude xir ly tiét trung nhu bude xtr ly dun qué nhiét.

Tinh trang ky thuit cia sang ché

Vat liéu bao goi dugc st dung cho thuc phém, dugc phém, va cac san phém
tuong tu doi héi phai c6 dac diém ngin chin cac khi nhu oxy va nudc hoi, cu thé, dic
tinh chin khi, dé triét viéc oxy hoa protein, dAu va chét béo, gilt duge mui vi va do tuoi,
cling nhu duy tri hiéu qua cta dugc phém. Ngoai ra, cac vat liéu chén khi dugc st dung
cho cac thiét bi dién tir, cac linh kién dién tr, hodc cac dang tuong tu bao g(‘A)m pin mat
{roi va thiét b dién tir hiru co doi héi phai c6 dac tinh chin khi cao hon déc tinh chan khi
cua céac vat liéu bao goi dung cho thuc phim va céc dang tuong tu.

Théng thudng, trong cac Gmg dung trong thuc phim doi hoi phai ngan chin mot
s khi nhu nudc hoi va oxy, s& thuong su dung 16p can chin khi, trong d6 mang mong
kim loai lam bang nhdm hodc cac kim loai trong tw, va mang mong v co 1am bang oxit
vo co nhu silic oxit hodc nhdm oxit, dugc tao thanh trén bé mat clia mang nén lam béng
chit déo. Cu thé, 16p can chén khi, trong d6 mang méng lam bang vo co oxit nhu silic
oxit, nhém oxit, hodc hdn hop cta ching (nghia 1a, 16p oxit kim loai) dugc tao thanh
duoc sir dung rong rai vi 16p can chén khi nay 1a trong subt va c6 thé nhin thiy 18 cac
chét duoc dong géi bén trong.

Tuy nhién, do 16p can chén khi néu trén c6 xu huéng cuc bd hoa duéi nhi€t do
cao trong qué trinh tao thanh, do d6 c6 thé xay ra viéc lam hong chit nén, hoic phan huy,
khtr khi hodc cac hién tugng tuong tu cd thé xay ra trong phan c6 phan tir lugng thp

hodc phan chira chét phu gia nhu chét déo héa, ma c6 thé giy ra viéc tao thanh cic
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khuyét tat, 16 thing va cac dang tuong tu, do do6 1am giam déc tinh chén khi. Ngoai ra, co
mdt van dé 1a 16p oxit kim loai c6 thé bi nut trong cac qua trinh sau d6 bao gdm in, can
va tao thanh tui cta cac vt liéu bao goi, dan dén viéc xuét hién vét nut va su suy giam
déc tinh chén khi. Cu thé, trong qué trinh in, da biét réng dac tinh chan khi bi suy giam
do tac dung cua chét tao mau (bot mau) trong ché phém muc, va viéc hu hai 16p oxit kim
loai ciing tang 1én. Khi 16p oxit kim loai bi suy giam, s€ xay ra vAn d& trong cac ing
dung cta cac vat liéu bao goi nay trong thuc phém hoic céc linh vuc tuong tw ma can xur
ly dun qua nhiét, do viéc xt ly dun qua nhiét pha htty manh déc tinh chin khi va do bam
dinh giita cic 16p gilta mang mong v co va nhua tiép xtic v6i nod, dAn dén viéc ro i cac
chét bén trong.

C6 mot phuong phap khéc phuc cac nhugc diém nay cta lop can chan khi, trong
d6 mang méng vo co dugc tao thanh, do la cb ging tao ra mot 16p khac c6 déc tinh chan
khi trén mang méng vo co. Vi du, phuong phap can polyuretan chira nhém metaxylylen
trén mang mong v co da dugc bdc 19 (xem, vi du, Tai liéu sang ché 1). Béng phuong
phap nay, nhugc diém cua 16p oxit kim loai co thé dugc khac phuc mot cach dang ké va
dac tinh chén khi ¢6 thé dugc cai thién rat nhiéu.

Tuy nhién, néu tién hanh viéc x 1y nhiét ut khic nghiét nhw luge hode xu ly
dun qua nhiét, dac tinh chin va do bén céan s& bi suy giam. Mot vi du vé viéc dem lai kha
nang chiu viéc ludc hodc xit Iy dun qua nhiét cho 16p cén, la phuwong phap dugc dé xudt
trong d6 mang mong vo co duge phi polyme tan duogc trong nudc, 16p hop chét vo co,
va alkoxit kim loai hodc san phim thiy phén ctia chung dé tao thanh hon hop gdm céc
vét liéu vo co chua 16p hop chét vo co va polyme tan dugc trong nude trén mang mong
v co bing qué trinh sol-gel. Theo phuong phap nay, thu dugc dac diém tuyét voi thdm
chi sau khi xr Iy dun qué nhiét, nhung van c6 van dé 1a do do bén cta chat 16ng dugc su
dung trong 16p phu 1a thap, dic diém & doan dau va doan cudi cua 16p phu (vi du, trong
truong hop khi cudn mang dé phan phdi cong nghiép dugc tao ra, dac diém phan ngoai
cung va phan trong cung cua cudn) 1a khac nhau, dac diém nay thay d6i phu thudc vao
su khac biét khong dang ké cta nhiét do séy hodc xut Iy nhiét theo hudng chiéu rong cia

mang, va chat lugng thay doi nhieu phu thudc vao mdi truong vao thoi diém san xuat.
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Hon thé nita, do mang dugc phu bang qua trinh sol-gel c6 do dan hdi kém, mot van dé
cling dugc néu ra la khi mang bi udn hoidc va dap, rat d& xuét hién céc 16 nho va vét nit
va dic tinh chén khi c6 thé bi suy giam.

Trong hoan canh nhu vay, mong mudn cac cai tién dé cho phép 16p nhua s& dugc
tao thanh trén 16p oxit kim loai bing phuong phép phu khong c6 phan tmg sol-gel hodc
cac phan ting twong tu, nghia la, phuong phéap phi st dung nhya lam hop phan chinh va
dén mure két hop véi phan tng lién két ngang vao thoi diém phu. Do 16p can chin khi
duoc cai thién nhu vay, 16p can chén khi thu dugc bang cach phit mang mong vo co voi
16p nhyra chira 16p hop chét vo co 6 specific c& hat va ty 1€ kich thudc, va 16p can chén
khi thu dugc bang cach phu mang mong vo co bang nhya chén chira chit lién hop silan
duoc boc 10.

Mt khac, mot phuong phéap khac dé 1am giam su suy giam cua 16p can chén khi
trong d6 mang mong vo co dugc tao thanh, phuong phap dugc dé xuét trong d6 16p phu
gém c6 mot s6 nhua polyuretan trong nudc, nhua polyeste, hodc hén hop gém
polyuretan va polyeste dugc cung cAp giita mang nén polyeste va, vi du, 16p oxit kim
loai dugc tao thanh bing cach ling phti hoi (xem, vi dy, Tai li¢u sang ché 2). Tuy nhién,
trong cac 16p pht nay, c6 mot véAn dé 1a khong du dic tinh chan khi.

Céc tai lidu vé tinh trang k¥ thuat lién quan

Céc tai liéu sang ché
Tai lidu sang ché 1: Patent Nhat Ban sb 4524463
Tai liéu sang ché 2: JP-A-Hei-02-50837

Ban chét k§ thuat cia sang ché

Trong cac phuong phap néu trén, ca déc tinh chan khi véi oxy, nudc hoi, va cac
khi twong tu va viéc xu Iy dun qua nhiét tinh chiu khong dugc théa man, va trong didu
kién hién nay, khong thé gitt dugc dic tinh chan khi khi cho qua qua trinh in.

Céc tac gia sang ché da tién hanh cac nghién ctru k¥ ludng dé giai quyét cac vén
dé néu trén, va da phat hién ra rang trong mang dang phan 16p trong do it nhét mot 16p

phti dugc tao ra trén ca hai bé mt hogc mot bé mat ctia mang nén, néu 16p phu gém cd
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hdn hop gdm chét lién két ngang va nhya polyuretan (B) c6 nhém chire ma c6 thé phan
Ging v6i chat lién két ngang nay, mang dang phan 16p thu duoc bang cach tao thanh 16p
oxit kim loai trén 16p phu tao ra déc tinh chén khi tuyét voi va tinh bam dinh tuyét voi
ma c6 thé khong 1am bong 16p xen & trang thai binh thuong cling nhu thadm chi sau khi
4p dung xtr ly dun qua nhiét. Hon thé nira, cac tac gia sang ché da phat hién ra rang bang
cach cung cip 16p bao vé chura nhua polyuretan (D) trén 16p oxit kim loai, ¢ thé cai
thién hon nita dac tinh chén khi va triét sy suy giam dac tinh chan khi khi cho qua qua
trinh in. Sang ché dugc hoan thanh dua trén phat hién nay.

Mang chan khi theo séng ché ¢6 cac dic diém sau.

(1) Mang dang phan 16p bao gdm 16p phu, 16p oxit kim loai va 16p bao vé, cung
hodc khong cung voi 16p xen khac, duge can theo thir tu nay trén it nhat mot bé mit cua
mang nén polyeste, trong d6 16p phi bao gdm nhya chira nhém oxazolin (A) va nhya
polyuretan (B), trong d6 16p oxit kim loai bao gdm oxit hdn hop gdm co silic oxit va
nhém oxit, va trong do 16p bao vé bao gdm nhua polyuretan (D), nhua polyuretan (D)
nay chira nhém metaxylylen vdi lugng nam trong khoang tir 20 dén 33% trong lugng va
nhom silanol véi lwong nam trong khoang tir 700 dén 1700 mg trén mdi kg nhua cAu
thanh nhua polyuretan (D), dudi dang luong Si nguyén td c6 mat trong nhom silanol.

Mang dang phén 16p theo muc (1) néu trén, trong do 16p phu bao gdm nhua (C)
¢6 tri sb axit bang hodc 16n hon 30 mg KOH/g.

Mang dang phan 16p theo muc (1) hodc (2) néu trén, trong d6 16p phu bao gdm
nhya acrylic (E) c6 tri s6 axit bing hozc nho hon 10 mg KOH/g.

Mang dang phan 16p theo muc bét ky trong sé cac muc tir (1) dén (3) néu trén,
trong dé trong 16p phi, nhua polyuretan (B) c6 mat v6i lugng nam trong khoang tir 15
dén 60% trong lugng, va nhua chira nhém oxazolin (A) c¢6 mét voi lugng nam trong

khoang tir 30 dén 60% trong lugng.
Hiéu qua cia sang ché
Theo sang ché, & trang thai binh thuong cling nhu thdm chi sau khi ap dung xu

ly dun qua nhiét khéc nghiét, co thé tao ra mang dang phan 16p co6 thé c6 dac tinh chin
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khi tuyét voi (déc tinh chén chéng oxy va nuge hoi) va con c6 thé phat trién d6 bén can
cao (tinh bam dinh) ma khong lam bong 16p xen.

Ngoai ra, thdm chi khi mang dang phan 16p theo sang ché dugc cho qua qua
{rinh in, 16p oxit kim loai khong bj lam hong, va do d6 ddc tinh chan khi va chit lwong in
nhu cht luong kiéu déng co thé dat dugc cung mot lic. Hon thé nira, do mang dang
phén 16p theo sang ché ¢ thé dugc san xudt mot cach dé dang, no co hiéu qua kinh té
tuyét vo1i, va ngoai ra, ¢ do bén san xuét tuyét voi, nho do dé dang thu dugc dic diém
dong nhét.

Két qua 13, mang dang phan 16p theo sang ché hitu ich 1dam mang bao goi thuc
phém chiu duoc viée ludc va qua trinh xur Iy dun qua nhiét doi hoi déc tinh chén khi va

kha nang in dugc.

M6 ta chi tiét sang ché

Mang dang phén 16p theo sang ché bao gbém 16p phu, 16p oxit kim loai va 16p
bao v&, cung hozc khong cung vdi 16p xen khac, duge can theo thir ty nay trén it nhét
mot bé mat clia mang nén polyeste. Mang nén va cac lép duge can trén do s€ duge giai

thich duéi day theo thir tu.

Mang nén

Mang nén polyeste dugc st dung trong sang ché 1a mang nén chéat déo. Viduy, co
thé st dung mang thu dugc bang cach ép dun néng chdy chét déo, tury y kéo gian chat
déo theo hudng chiéu doc va/hodc hudng chiéu rong, va tiép theo, cho qua budc lam
nguoi va ¢b dinh nhiét. V& polyeste, tdt hon 1a st dung it nhit mot trong sd polyetylen
terephtalat, polybutylen terephtalat, va polyetylen-2,6-naphtalat khi xem xét tinh chiu
nhiét, dd 6n dinh kich thudc va do trong sudt. Polyetylen terephtalat hodc copolyme
duoc tao thanh bang cach copolyme héa polyetylen terephtalat va cac hop phan khic 1a
duoc ddc biét uu tién.

V& mang nén, c6 thé st dung mang c6 do day mang bt ky tiry thudc vao muc

dich hodc ing dung mong muon khi xem xét dd bén co hoc, dd trong sudt va cac tinh
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chét tuong tu. Mic du do day mang cia mang nén khong bi giéi han cu thé, thuong
khuyén cdo la nam trong khoang tir 5 dén 100 pm, va mong muén 1a ndm trong khoang
tir 8 dén 60 pm trong truong hop st dung lam vét liéu bao gbi. Méc du do trong sudt clia
mang nén khong bi gidi han cu thé, mong mudn 13 mang nén c6 hé sb truyén sang bang
hoic 16n hon 50% trong truong hop st dung lam vat liéu bao géi, nghia la doi hoi phai
trong sudt.

Mang nén c6 thé 12 mang don 16p gém mot loai chat déo hoic mang da 16p thu
duoc bang cach can hai hodc nhiéu loai mang chit déo. Trong truong hop mang da 16p,
loai va sb lugng céc 16p, phuong phap can, va cac thong sb khac khong bi gidi han cu
thé, va c6 thé duoc lwa chon tiy y tir cic phuong phap d3 biét phu hop voi muc dich.

Mién 12 c6 thé dat duoc muc dich cla sang ché, mang nén c6 thé dugc cho qua
qua trinh xtr ly bé mit nhu xt 1y hién tugng phong dién, xir ly lam sach cac 16p ban dan,
xir Iy bing lira, hogc xit ly do nham bé mat, hodc cho qua xir Iy phu neo da biét, in, trang

tri, hodc cac xt ly tuwong tu.

Lop phu

Theo sang ché, 16p phu chira nhua chira nhom oxazolin (A) va nhua polyuretan
(B). Tt hon 1a 16p phu dugce tao thanh bang cach phu bang hdn hop nhya ding lam 16p
pht chira nhya chira nhom oxazolin (A) va nhua polyuretan (B) va tiép theo, kéo gian
theo it nhat mdt hudng. Do vy, co thé mong doi rﬁng dac tinh chén khi va tinh bam dinh
ctia 16p phu duge cai thign do luc ¢ két cia nhya polyuretan (B). Hon thé nita, nhom
axit carboxylic trong nhua polyuretan (B) va nhom oxazolin trong nhya chira nhom
oxazolin (A) tham gia phan Gng lién két ngang, nhor d6 déc tinh chan khi tuyét voi va do
bén can c6 thé gitt lai & trang thai binh thuong cling nhu khi 4p dung x Iy dun qua nhiét.
Pé dat duoc tac dung nay, t5t hon 1a 16p phu chira nhya chira nhém oxazolin (A) véi
luong nam trong khoang tir 30 dén 60% trong lugng, t6t hon nita 1a tir 35 dén 55% trong
lwong, va con tot hon nita 1a tir 40 dén 50% trong lugng. Hon thé nita, tot hon 1a 16p phu
chtra nhua polyuretan (B) v6i luong nam trong khoang tir 15 dén 60% trong luong, t6t

hon nita 13 tir 20 dén 55% trong lugng, con tdt hon nita 1a tir 25 dén 50% trong lugng, va
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dic biét tot hon 1a tir 30 dén 50% trong luong.
Tiép theo, cac hop phﬁn cAu thanh ctia hdn hop nhua dung 1am 16p phu, ma tao

thanh 16p phu, s& duge mo ta chi tiét.

Nhua chtra nhém oxazolin (A)

Hdn hop nhua ding lam 16p phi chira nhya chira nhém oxazolin (A). V& nhua
chira nhom oxazolin (A), vi duy, ¢6 thé dé cap dén polyme c6 nhém oxazolin thu duogc
bing cach copolyme hoa monome chua bao hoa polyme hoa dugc ¢6 nhom oxazolin,
néu cin xuét hién, cing véi monome chua bao hoa polyme hoa dugc khac bang cac
phuong phéap thong thuong da biét (vi du, polyme hoa dung dich, polyme héa nhil
tuong, hodc cac phuwong phap tuong tu).

Vi du v& monome chua bao hoa polyme hoa dugc c6 nhém oxazolin bao gdm
2-vinyl-2-oxazolin, 2-vinyl-4-metyl-2-oxazolin, 2-vinyl-5-metyl-2-oxazolin, 2-iso-
propenyl-2-oxazolin, 2-isopropenyl-4-metyl-2-oxazolin, 2-isopropenyl-5-etyl-2-
oxazolin, va cac chat twong tu. Cac chét nay c6 thé duoc st dung dudi dang riéng 1€
hoic st dung dudi dang két hop cuia hai hodc nhiéu chét.

Vi du vé& cac monome chua bao hoa polyme hoa dugc khac bao gdm nhém alkyl
C1-24 hoidc xycloalkyl este cua axit (met)acrylic nhu metyl (met)acrylat, etyl
(met)acrylat, propyl (met)acrylat, butyl (met)acrylat, 2-etylhexyl (met)acrylat,
xyclohexyl (met)acrylat, lauryl (met)acrylat, va isobornyl (met)acrylat; C2-8
hydroxyalkyl este cua axit (met)acrylic nhu 2-hydroxyetyl (met)acrylat va
hydroxypropyl (met)acrylat; cac hop chét vinyl thom nhu styren va vinyltoluen;
(met)acrylamit, dimetylaminopropyl (met)acrylamit, dimetylaminoetyl (met)acrylat, va
san phém cong cua glyxidyl (met)acrylat voi amin; polyetylen glycol (met)acrylat;
N-vinylpyrolidon, etylen, butadien, clopren, vinyl propionat, vinyl axetat, va
(met)acrylonitril, va cac chét tuong ty. Cac chét nay co thé duoc st dung dudi dang
riéng 1¢ hodc st dung duéi dang két hop clia hai hodc nhiéu chét.

Tét hon 13 nhua chira nhém oxazolin (A) dugc st dung trong sang ché 1a nhya

tan dugc trong nude trén quan diém cai thién dd twong thich vé6i cac nhua khac, kha
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nang tham wét, hiéu qua phan tmg lién két ngang, do trong sudt cua lép phi, va cac tinh
chét tuong tu. Pé 1am cho nhua chira nhém oxazolin (A) thanh nhua tan dugc trong
nuée, tot hon néu né chira monome ua nude nhu monome chua bdo hoa polyme hoa
duoc khac dugce néu trén.

Vi du v& monome ua nudc bao gdm 2-hydroxyetyl (met)acrylat, monome co
mach polyetylen glycol nhu metoxypolyetylen glycol (met)acrylat va cac hop chét
monoeste cua axit (met)acrylic va polyetylen glycol, 2-aminoetyl (met)acrylat va mudi
ctia nd, (met)acrylamit, N-metylol (met)acrylamit, N-(2-hydroxyetyl) (met)acrylamit,
(met)acrylonitril, natri styrensulfonat, va cac chét tuong tu. Trong sd cac chat nay,
monome c6 mach polyetylen glycol nhu metoxypolyetylen glycol (met)acrylat va cac
hop chét monoeste cua axit (met)acrylic va polyetylen glycol, ma c6 dd tan trong nudc
cao, la dugc uu tién. Tt hon 1a phéan tir lugng ctia mach polyetylen glycol dugc dua vao
nam trong khoang tir 150 dén 700, dc biét tot hon 1a nam trong khoang tir 150 dén 200
trén quan diém tinh chiu nudc, va tir 300 dén 700 trén quan diém do tuong thich véi
nhua khac va do trong subt cta 16p phu.

Trong copolyme gdm c6 monome chura bdo hoa polyme hoa dugc c6 nhom
oxazolin va monome chua bdo hoa polyme hoa dugc khac, ty 16 mol hon hop cia
monome chua bdo hoa polyme héa dugc ¢6 nhom oxazolin t6t hon 14 nim trong khoang
tir 30 dén 70 %mol, va tét hon nita la nam trong khoang tir 40 dén 65 %mol.

Tét hon 13 ham luong clia nhom oxazolin trong nhya chira nhoém oxazolin (A)
nam trong khoang tur 5,1 dén 9,0 mmol/g, va t6t hon nita 12 ndm trong khoang tir 6,0 dén
8,0 mmol/g. Thong thuong, vé viéc stt dung nhya chira nhom oxazolin (A) trong 16p
phu, cac vi du veé viéc st dung nhya chira khoang 5,0 mmol/g nhom oxazolin da dugc
thong béo, trong khi d6 nhya chira lugng tuong dbi 16n ctia nhom oxazolin dugce st dung
trong sang ché. Viéc str dung nhya chua lugng 16n nhoém oxazolin 1am cho no6 co6 thé tao
thanh cu trac lién két ngang trong 16p phu, va cung mot luc, giit lai nhom oxazolin
trong 16p pht, nho do6 ¢o thé duy tri dugc déc tinh ch#n khi va tinh bam dinh trong qua
trinh xt ly dun qué nhiét.

Tét hon 1 phén t& lugng trung binh theo s6 ctia nhua chira nhom oxazolin (A)
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nm trong khoang tir 20.000 dén 50.000, va ot hon nita la nim trong khoang tlr 25.000
dén 45.000 dé phat trién do dan hdi va luc cb két clia 16p phu. Néu phén tit lugng trung
binh theo sb nhoé hon 20.000, luc gin két khi tao thanh c4u trtc lién két ngang tang lén,
vi vay do dan hdi cia 16p phu trong qué trinh xir 1y dun qua nhiét khong thé dat dugc du,
va do do, can phai quan tim vé viée ting tai trong Umg suét tac dong l1én 16p oxit kim
loai. Mat khac, néu phan tir lugng trung binh theo s6 16n hon 50.000, luc cb két cta 16p

pht khong du, vi vay, tinh chiu nude co thé giam xuodng.

Nhua polyuretan (B)

Tét hon 12 tri s6 axit ctia nhya polyuretan (B) nam trong khoang tir 25 dén 50 mg
KOH/g. Néu tri sd axit thap hon khoang nay, s6 luong vi tri phan tmg vdi chét lién két
ngang giam xubng, va do do, déc tinh chén khi va do bén can bi suy giam khi dp dung xtr
1y dun qué nhiét. Néu tri sb axit cao hon khoang nay, s& khé thu dugc nhya polyuretan
(B) bén. Tét hon nita 1a tri sé axit ciia ham luong chét rin trong nhya nam trong khoang
tir 27 dén 45 mg KOH/g, con t6t hon nita 14 tr 30 dén 40 mg KOH/g, dac biét t5t hon 1a
ir 32 dén 40 mg KOH/g, va tbt nhét 1a tir 35 dén 40 mg KOH/g.

Thé phén tan chtra nhwa polyuretan (B) theo sang ché (duéi day dugc goi la thé
phén tan chira nhua polyuretan (B))co thé thu duoc bang cach phan tan nhya polyuretan
(B) (nhua polyuretan trong nudc) trong nuée. Nhua polyuretan (B) thu dugce bang cach
cho tién polyme c6 dAu tAn nhom isoxyanat phan ng vdi chat don mach. Tién polyme
c6 dau tAn nhom isoxyanat thu dugc bang cach cho hgp phan polyisoxyanat phan ung
v6i hop phan polyol.

Vi duy vé hop phan polyisoxyanat bao gdm tolylen diisoxyanat (2,4- hodc
2,6-tolylen diisoxyanat hoac hdn hop cua chung) (TDD), phenylen diisoxyanat (m-,
p-phenylen diisoxyanat hogc hdn hop ctia chung), 1,5-naphtalen diisoxyanat (NDI),
diphenylmetan diisoxyanat (4,4'-, 2,4'- hodc 2,2'-diphenylmetan diisoxyanat hodc hon
hop cta ching) (MDI), tetrametylxylylen diisoxyanat (1,3- hodc 1,4-tetrametylxylylen
diisoxyanat hodc hdn hop cua chung) (TMXDI), 1,6-hexametylen diisoxyanat (con

dugc goi 1a: hexametylen diisoxyanat) (HDI), xylylen diisoxyanat (XDI), xylylen
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diisoxyanat hydro héa (con dugc goi la: bis(isoxyanatometyl)xyclohexan) (H6XDI),
3-isoxyanatometyl-3,5,5-trimetylxyclohexyl isoxyanat (con dugc goi la: isophoron
diisoxyanat) (IPDI), metylenbis(xyclohexyl isoxyanat) (con duoc goi la:
bis(isoxyanatoxyclohexyl)metan) (4,4'-, 2,4 hoic 2,2'-metylenbis(xyclohexyl
isoxyanat), Trans cua ching, chét ddng phan Trans, Trans, chét déng phan Cis, Cis, chat
d6ng phan Cis, hodc hdn hop ctia chiing) (H12MDI), va cac chét tuong tu.

Céc polyisoxyanat nay co thé duoc sit dung dudi dang riéng lé hodc sir dung
dudi dang két hop cta hai hoic nhiéu chat. Trén quan dieém cai thi¢n ddc tinh chén khi,
t6t hon 1a stt dung polyisoxyanat béo chira aryl va polyisoxyanat vong no, va tbt hon nita
1a st dung polyisoxyanat vong no. Tét hon la sit dung polyisoxyanat chira xylylen
diisoxyanat.

Vi du vé xylylen diisoxyanat (XDI) bao gdm, duéi dang chét ddng phan chu tao
cia ching, 1,2-xylylen diisoxyanat (o-XDI), 1,3-xylylen diisoxyanat (m-XDI), va
1,4-xylylen diisoxyanat (p-XDI).

Cac xylylen diisoxyanat nay co thé dugc sit dung dudi dang riéng 1€ hodc su
dung duéi dang két hop clia hai hodc nhidu chét. Déi véi xylylen diisoxyanat, tot hon 1a
st dung 1,3-xylylen diisoxyanat va 1,4-xylylen diisoxyanat, va tot hon nita 1a st dung
1,3-xylylen diisoxyanat.

Bang cach dua vao nhom xylylen, dac biét 12 nhom 1,3-xylylen (nhom
metaxylylen), co thé phat trién duoc dac tinh chan khi cao. T4t hon 13 ham Iuong cla
nhém metaxylylen trong nhya polyuretan (B) nam trong khoang tir 25 dén 33% trong
lugng. Bing cach diéu chinh ham lugng cia nhom metaxylylen trong khoang néu trén,
su can bang giita dic tinh chén khi va do bén cta nhya polyuretan (B) c6 thé giit duoc
mot cach thich dang. T&t hon nita néu ham luong ctia nhém metaxylylen nam trong
khoang tr 27 dén 32% trong luong, t6t hon nfta 12 ndm trong khoang tir 29 dén 32%
trong lugng, ddc biét tbt hon nita 12 nim trong khoang tir 31 dén 32% trong lugng.

Hop phan polyol chira, dudi dang hop phan co ban, diol ¢6 2 dén 6 nguyén tur
cacbon, va polyol chira nhom carboxyl.

Diol ¢6 2 dén 6 nguyén ti cacbon 1a hop chét hiru co ¢6 hai nhém hydroxyl va
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¢6 2 dén 6 nguyén tir cacbon, va cu thé 13, vi du vé ching bao gbm alkandiol c6 2 dén 6
nguyén t cacbon (alkylenglycol ¢6 2 dén 6 nguyén t cacbon) nhu etylen glycol,
propylen glycol, 1,3-propandiol, 1,4-butylenglycol, 1,3-butylenglycol, 1,2- butylen-
glycol, 1,5-pentandiol, 1,6-hexandiol, neopentyl glycol, 3-metyl-1,5-pentandiol, hodc
1,3- hoic 1,4-xyclohexandiol; etediol ¢6 2 dén 6 nguyén tir cacbon nhu dietylen glycol,
trietylen glycol, hodc dipropylen glycol, va céc chét trong tu.

Céc diol c6 2 dén 6 nguyén tir cacbon nay ¢ thé duoc st dung dudi dang riéng
1¢ hodc st dung dudi dang két hop ctia hai hodc nhiéu chét.

Déi véi diol co 2 dén 6 nguyén tir cacbon, tdt hon 12 st dung alkandiol c6 2 dén
6 nguyén tir cacbon, tot hon nita 13, etylen glycol.

Vi du vé& nhom carboxy chira polyol bao gdm axit polyhydroxyalkanoic nhu axit
2,2-dimetylolaxetic, axit 2,2-dimetylollactic, axit 2,2-dimetylolpropionic (con dugc goi
la: axit dimetylolpropionic), axit 2,2-dimetylolbutanoic, axit 2.2-dimetylolbutyric, axit
2,2-dimetylolvaleric, va cac chét tuong tu. Tét hon 1a duge st dung axit 2,2- dimetylol-
propionic.

Hop phén polyol ¢6 thé chta, ngoai ra, dudi dang hop phan tly ¥, cac hop chat
polyol khéc (ngoai trir néu trén diol c6 2 dén 6 nguyén ti cacbon va polyol chia nhom
carboxyl).

Vi du vé cac hop chét polyol khac bao gbm céc polyol phéan tir lugng thap c6 ba
hodc nhiéu nhém chuc nhu trimetylolpropan hodc glyxerin, polyete polyol, polyeste
polyol, polycacbonat polyol, polycaprolacton polyol, polyolefin polyol, acryl polyol, va
cac chét tuong tu.

Céc hop chét polyol nay (ngoai trir diol ¢6 2 dén 6 nguyén tu cacbon va polyol
chira nhom carboxyl néu trén) ¢6 thé duoc st dung dudi dang riéng 1€ hogdc st dung dudi
dang két hop cta hai hodc nhiéu chat.

Nhu duge mo ta trén day, t6t hon 12 axit polyhydroxyalkanoic dugc tron sao cho
tri s6 axit cua ham luong chét rin trong nhya nam trong khoang tir 25 dén 50 mg
KOH/g.

Pé tong hop tién polyme ¢ dau tAn nhom isoxyanat, cac hop phan dugc mo ta
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trén day dugc trdn vai ty 1€ sao cho ty 1€ duong lugng (nhém isoxyanat/nhém hydro hoat
dong) ctia nhom isoxyanat so v6i nhém hydro hoat dong (nhom hydroxyl va nhom
amino) 16n hon 1, t5t hon 13 nam trong khoang tir 1,1 dén 10. Tiép theo, cac hop phan
dugc mo ta trén day duge cho phan Gmg véinhau bang phuong phéap polyme hoa da biét
nhu polyme hoéa khédi va polyme hoa dung dich, t5t hon 12 bang phuong phap polyme
héa dung dich ma theo phuong phép nay co thé mot cach diéu chinh mot cach dé dang
kha ning phan ung va do nhot.

Trong phwong phap polyme hoa, vi dy, cac hop phan dugc md ta trén day duge
tron trong moi trudng nito, va cho phan tmg voi nhau & nhiét do phan ung n3m trong
khoang tir 75 dén 85°C trong thoi gian ndm trong khoang tir 1 dén 20 gio.

TYongphuongphéppobnnehéadungdkm,vidu,céchqpphﬁnduqcrnétéuén
day duoc tron trong dung moi hitu co (dung moi) trong mdi trudng nito, va cho phan
g v&i nhau ¢ nhiét d§ phan Gng nam trong khoang tir 20 dén 80°C trong thoi gian nim
trong khoang tur 1 dén 20 gio.

Vi du vé dung mdi hitu co bao gbm cac dung mdi khong phan ung vdi nhoém
isoxyanat va c6 tinh ua nu6c cao, vi du, axeton, metyl etyl keton, etyl axetat,
tetrahydrofuran, axetonitril, va cac dung moi tuong tu.

Trong phuong phap polyme héa dugc md ta trén day, néu can, vi du, c6 thé bd
sungchétxﬁctécthJﬁnggécanﬂn,gécthéc,hoacgécchi

Khi, vi du, nhém anion c6 mat, t6t hon néu chit trung hoa dugc bd sung dé trung
héadétaothanhrnuéicﬁanhénlanknL

Vidu vé chét trung hoa bao g@)m bazo thuong duge st dung, vi du, bazo hitu co
(vi du, amin béc ba (trialkylamin c6 1 dén 4 nguyén tir cacbon nhu trimetylamin hodc
trietylamin, va alkanolamin nhu dimetyletanolamin, metyldietanolamin, trietanolamin,
va triisopropanolamin)), bazo vo co (amoniac, hydroxit kim loai kiém (lithi hydroxit,
natri hydroxit, kali hydroxit, v.v.), hydroxit kim loai kiém thd (hydroxit, canxi hydroxit,
Vv.v.), va cacbonat kim loai kiém (natri cacbonat, kali cacbonat, v.v.)). Cac bazo nay cé
thé duoc st dung dudi dang riéng 1& hodc stir dung dudi dang két hop ctia hai hodc nhiéu

chit.
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Chét trung hoa dugc bd sung voi ty 1€, cho mdi 1 duong lugng nhom anion, 0,4
duong luong hodc 16n hon, t6t hon 12 0,6 duong lugng hodc 16n hon, va vi du, 1,2 duong
luong hodc nhd hon, va tdt hon 12 1 duong lugng hodc nho hon.

Tién polyme dugc tao ra nhu vay co dAu tAn nhom isoxyanat la polyuretan tién
polyme c6 hai hodc nhiéu nhom isoxyanat ty do & dAu tan cing phan tir cta nd, va ham
lwgng nhoém isoxyanat (ham luong nhom isoxyanat vé mat ham lugng chét rin ngoai trir
dung mdi), vi du, bang 1,0% trong luong hodc 16n hon va 10% trong luong hodc nho
hon.

Tiép theo, trong phuwong phap nay, tién polyme c6 diu tAn nhom isoxyanat dugc
tao ra nhu dugc mo ta trén day dugc cho phan ing v6i chit don mach, vi dy, trong nudc,
do d6 tao ra thé phan tan chira nhua polyuretan (B).

Viduvé chét don mach bao gﬁ‘)m 4 4'-diphenylmetandiamin, tolylendiamin, 1,3-
hoic 1,4-xylylendiamin, hodc hon hop cta ching, 3-aminometyl-3,5,5- trimetylxyclo-
hexylamin (con dugc goi la: isophorondiamin), 4,4'- dixyclohexylmetandiamin, 1,3-va
1,4-bis(aminometyl)xyclohexan, etylendiamin, 1,6-hexametylendiamin, hydrazin (bao
gdm hydrat), 2-((2-aminoetyl)amino)etanol (con duoc goi 1a: N-(2-aminoetyl)etanol-
amin), va cac chét tuong tu.

Céc polyamin nay co thé duoc str dung dudi dang riéng 1€ hodc st dung dudi
dang két hop ctia hai hodc nhiéu chit. Pbi véi polyamin, tdt hon 13, rugu amino dugc st
dung.

DPé cho tién polyme co dau tan nhom isoxyanat phan ng voi chét don mach
trong nudc, vi du, trude tién, tién polyme c6 d4u tAn nhém isoxyanat dugc bb sung vao
nuGe dé phan tan tién polyme co dAu tAn nhom isoxyanat trong nudgc, va tiép theo, chat
don mach dugc bd sung vao do, do do kéo dai mach cua tién polyme ¢ dau tan nhom
isoxyanat bang chét don mach.

Dé phan tan tién polyme c6 dAu tAn nhom isoxyanat trong nuac, tién polyme co
dau tan nhom isoxyanat dugc bd sung vao nude trong khi khudy véi ty 1 100 dén 1.000
phan trong lugng nudc so voi 100 phﬁn trong luong cua tién polyme co dau tan nhom

isoxyanat.
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Tiép theo, chit don mach dugc bd sung nho giot vao nudce trong do tién polyme
6 diu tin nhom isoxyanat dugc phén tan trong khi khudy sao cho ty 1¢ duong luong
(nhém hydro hoat dong/nhom isoxyanat) cia nhoém hydro hoat dong (amino nhoém va
nhém hydroxyl) cua chit don mach so v&i nhom isoxyanat cua tién polyme cd dau tan
nhém isoxyanat, vi du, nam trong khoang tir 0,6 dén 1,2.

Chét don mach dugc cho phan ng bang cach bd sung nho giot, va sau khi bd
sung nho giot xong, phan ing két thuc trong khi tron tiép, vi du, & nhiét do binh thuong.
Thoi gian phan tng cho dén khi két thic phan tng, vi du, 0,1 git hodc lon hon, va vi du,
10 gio hodc nhé hon.

Thé phéan tan duoc tao ra chira nhua polyuretan (B) co ndng d6 ham luong chat
rén, vi du, béng 10% trong lugng hodc 16n hon, 6t hon 1a 15% trong luong hodc 16n
hon, t6t hon nita 14 20% trong lugng hodc 16n hon, va vi du, 60% trong luong hodc nho
hon, tot hon 12 50% trong lugng hodc nhé hon, t&t hon nita 1a 45% trong lugng hoac nhé

hon.

Nhua (C) c6 tri s6 axit bang hoic 16n hon 30 mg KOH/g

L&p phu néu trén co thé chira nhua (C) c0 tri s6 axit bing hogc 16n hon 30 mg
KOH/g dé cai thién mat do lién két ngang ctia 16p phu. Do lién két ngang mot phan cta
nhoém axit carboxylic va nhom oxazolin trong nhua, luc b két cua 16p phu tang lén, nho
d6 tinh chiu nudc co thé dugc cai thién hon. V& hdn hop nhua, vi du, nhya polyeste,
nhua olefin, hodc cac nhya tuong tu c6 thé dua ra. Néu xem xét tinh bam dinh vao chét
nén va do dan hdi, nhua polyeste dugc uu tién hon. Tri sb axit ctia nhya tdt hon 12 nim
trong khoang tir 30 dén 80 mg KOH/g, t6t hon nita 1a tr 40 dén 75 mg KOH/g, va con tbt
hon nita la tir 50 dén 70 mg KOH/g. Néu tri s axit nhé hon 30 mg KOH/g, c6 thé khong
thu duge téc dung cai thién luc ¢b két do lién két ngang. Mat khac, néu tri sb axit 16n hon
80 mg KOH/g, lién két ngang dugc tao ra qua nhiéu, va do d6 do dan hdi cta 16p phu cd
thé giam xubng, va co thé phai ting Umg suét tac dong 1én 16p oxit kim loai trong qua

trinh x®r Iy dun qua nhiét.
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Nhua acrylic (E)

Lép phu néu trén co thé chira nhua acrylic (E) dé cai thién tinh chiu nudc cua
16p phu. V& nhya acrylic, nhua acrylic chua alkyl acrylat va/hodc alkyl metacrylat (dudi
day doi khi duoc goi chung la "alkyl (met)acrylat") lam hop phan chinh dugc sir dung.
V& nhua acrylic, cu thé 13, co thé dé cap dén nhuya tan duogc trong nude hodc phén tan
dugc trong nude chira hop phan alkyl (met)acrylat thuong voi luong nam trong khoang
tir tir 40 dén 95 %mol va hop phan vinyl monome c6 thé copolyme héa dugc va ¢ nhom
chtrc thuong voi lugng nam trong khoang tir 5 dén 60 %mol. Bang cach cho ham lugng
ctia alkyl (met)acrylat trong nhua acrylic bing 40 Yemol hodc 16n hon, kha nang phu, do
bén va dic tinh chéng ctia phu mang duoc cdi thién dang ké. Ngoai ra, bang cach cho
ham lugng cta alkyl (met)acrylat trong nhyua acrylic bang 95 %mol hodc nhé hon va
bang cach dua hop chit c¢6 nhém chirc di dinh trong nhya acrylic lam hop phan
copolyme hoéa vao vdi luong 5 %mol hodc 16n hon, do hoa tan trong nudc hodc do phan
tan trong nugc cia nhya ¢ thé dat duoc mot cach d& dang, va trang thai dat dugc co thé
dn dinh trong thoi gian dai. Két qua 13, d0 bam dinh gitta 16p phu va mang nén co thé
dugoc cai thién, va do bén, tinh chiju nudc, tinh chiu hoa cht hoge cac tinh chét tuong tu
cia 16p phu co thé duoc cai thién do phan tng trong 16p phu. Tét hon 1a ham lugng cua
alkyl (met)acrylat nam trong khoang tir 50 dén 90 %mol, va tét hon nita 1a 60 dén 85%.

Vi du vé& nhom alkyl trong alkyl (met)acrylat bao gdbm nhém metyl, nhém
n-propyl, nhom isopropyl, nhom n-butyl, nhém isobutyl, nhom 2-etylhexyl, nhom
lauryl, nhom stearyl, nhém xyclohexyl, va cac nhom tuong tu.

Vi du vé& nhém chtc trong vinyl monome c6 thé copolyme hoa duge va ¢6 nhom
chirc bao gdm nhém carboxyl, nhém axit anhydrit, nhom axit sulfonic hodc mudi cua
ching, nhém amit, nhom amit alkylolat hoa, nhém amino (bao gdm nhém amino da
thé), nhom amino alkylolat héa hodc mudi ctia chung, nhém hydroxyl, nhém epoxy, va
cac nhom tuong tu. Cu thé, nhom carboxyl, nhom axit anhydrit, va nhom epoxy la duoc
vu tién. Cac nhém chirc nay co thé dugc st dung dudi dang riéng 1€ hodc st dung dudi
dang két hgp cia hai hodc nhiéu chét.

Vi du vé cac hop chét, ma c6 the duge st dung lam vinyl monome, ¢6 nhém
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carboxyl hodc axit anhydrit bao gdm axit acrylic, axit metacrylic, axit itaconic, axit
maleic, va mudi kim loai kiém cta ching, mubi kim loai kiém thd, va mudi amoni, va
con bao gdm ca maleic anhydrit.

Vi du vé céc hop chit, ma c6 thé duogc st dung lam vinyl monome, ¢6 axit
sulfonic hoic mudi ctia chung bao gdm axit vinylsulfonic, axit styrenulfonic, mudi kim
loai (mudi natri, v.v.) cua céc axit sulfonic nay, mudi amoni cua céc axit sulfonic nay, va
cac chét twong tu.

Vi du vé cac hop chét, ma c6 thé dugc st dung lam vinyl monome, ¢6 nhom
amit hodc nhom amit alkylolat hoa bao gdm acrylamit, metacrylamit, N-metylmetacryl-
amit, metylolated acrylamit, metacrylamit metylolat hoa, ureido vinyl ete, B-ureidoiso-
butyl vinyl ete, ureidoetyl acrylat, va céc chét tuong tu.

Vi du vé cac hop chit, ma c6 thé duoc st dung lam vinyl monome, c6 nhom
amino, nhém amino alkylolat hoéa hoac mudi cia chung bao gdm dietylaminoetyl vinyl
ete, 2-aminoetyl vinyl ete, 3-aminopropyl vinyl ete, 2-aminobutyl vinyl ete, dimetyl-
aminoetyl metacrylat, dimetylaminoetyl vinyl ete, cac chat nay thu duoc bang cach
metylolat hoa cac nhom amino nay, hodc cac hop chit dugc tao bac bén bang alkyl
halogenua, dimetyl sulfat, sulton, va cac chét tuong tu.

Vi du vé cac hop chit, ma c6 thé dugc st dung lam vinyl monome, c6 nhém
hydroxyl bao gbém B-hydroxyetyl acrylat, B-hydroxyetyl metacrylat, B-hydroxypropyl
acrylat, B-hydroxypropyl metacrylat, B-hydroxy vinyl ete, 5-hydroxypentyl vinyl ete,
6-hydroxyhexyl vinyl ete, polyetylen glycol monoacrylat, polyetylen glycol mono-
metacrylat, polypropylen glycol monoacrylat, polypropylen glycol monometacrylat, va
cac chat tuong tu.

Vi du vé cac hop chit, ma ¢ thé duoc st dung lam vinyl monome, c6 nhom
epoxy bao gom glyxidyl acrylat, glyxidyl metacrylat, va cac chét tuong tu.

Trong nhua acrylic trong nudc, ngoai alkyl (met)acrylat va hop chét c6 nhém
chtrc néu trén & dang vinyl monome, ¢ thé sur dung két hop vi du, acrylonitril, styren,
butyl vinyl ete, mono- hodc di-alkyleste cua axit maleic, mono- hoic di-alkyleste cua

axit fumaric, mono- hodc di-alkyleste cta axit itaconic, metyl vinyl keton, vinyl clorua,
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vinyliden clorua, vinyl axetat, vinyl pyridin, vinyl pyrolidon, viny! trimetoxysilan, hodc
cac chét tuong tu.

Tt hon néu tri sd axit ciia nhua acrylic 1a 10 mg KOH/g hogc nho hon, t6t hon
nita 1a 8 mg KOH/g hodc nhé hon, va con tdt hon nita 1a 5 mg KOH/g hodc nhé hon. Néu
tri sb axit 1a 10 mg KOH/g hodc nho hon, ban than nhua c6 tinh chiu nudc tuyét voi, va
luc cb két cna 16p phu c6 thé nho d6 dugc cai thién ma khong can lién két ngang. Néu tri
s6 axit 16n hon 10 mg KOH/g, do bén cua 16p phi dugce cai thién bang lién két ngang,
nhung do dan hdi ctia 16p phu ¢ thé b giam, khién lam tang tmg sudt tac dong 1én 16p
oxit kim loai trong qué trinh xir Iy dun qué nhigt.

Khi 16p phu chira cac nhya khac néu trén, t4t hon néu ham luong cta cac nhua
khac nay trong 100% trong lugng cua toan bd cac hop phan nhua nam trong khoang tir 5
dén 40% trong lugng, t6t hon nita 1a 10 dén 35% trong luong, con tbt hon nita 12 15 dén
30% trong lugng, ddc biét tdt hon 12 15 dén 25% trong luong, va t6t nhat 1a 15 dén 20%
trong luong.

Hon hop nhya dung lam 16p phu ¢6 thé chua, néu can, mot s6 chat phu gia vo co
hodc hitu co da biét nhu chét chéng tinh dién, chit boi tron, va chit chong bit tic trong
khoang ma khong 1am hong sang ché.

Mic du lugng pht ctia hdn hgp nhya ding lam 16p pht khong bi gié1 han cu thé,
tét hon néu lugng phit nam trong khoang tir 0,015 dén 0,500 g/m? & trang thai kho, va vé
mit thuc té, t5t hon nita 12 ndm trong khoang tir 0,020 dén 0,300 g/m?, con tdt hon nira 1a
nam trong khoang tir 0,025 dén 0,300 g/m?, va dac biét t5t hon 14 ndm trong khoang tir
0,050 dén 0,300 g/m”. Néu lugng phi nho hon 0,015 g/m?, ¢4 the kho dat duoc di tinh
bam dinh, dic tinh chén khi, va tao thanh 16p phu, va néu no6 16n hon 0,500 g/m?, s& c6
xu huéng bét lgi v& mit gia thanh.

Phuong phap dugc vu ti€n dé tao thanh 16p phu, c6 thé dé cap dén phuong phéap
phu truc tuyén. Vi du, trong phuong phap phu truc tuyén duoc tién hanh & budc tao ra
mang nén, didu kién sdy va xt Iy nhiét vao thoi diém pht thay d6i phu thudc vao do day
16p phu va didu kién cua thiét bi. Tuy nhién, t6t hon néu mang nén dugc nap vao ¢ bude

kéo gian theo huéng vudng goc ngay sau khi phu va say kho trong ving lam néng so bo
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ho#ic ving kéo gidn trong budc kéo gidn, va trong truong hop nay, thuong mong mudn

d3t nhiét do ndm trong khoang tir 50 dén 250°C.

L&p oxit kim loai

Trong mang dang phén 16p theo sang ché, 16p oxit kim loai duoc bé tri phia trén
16p phu. Tt quan diém dat duoc ca do dan hoi va mat do ctia 16p mang mong, 16p oxit
kim loai 1a mang mong lam bang hon hop oxit gbm silic oxit va nhom oxit. Trong hdn
hop oxit nay, 8t hon néu silic oxit va nhom oxit dugc tron vai ty 1€ tron sao cho ham
luong Al nam trong khoang tir 20 dén 70% theo ham luong trong luong kim loai. Néu
ham Iuong Al nhd hon 20%, dic tinh chan c6 thé bi suy giam. Mat khac, néu ham lugng
Al 16n hon 70%, 16p oxit kim loai ¢6 xu hudng rén hon va mang c6 thé bi v& trong qué
trinh gia cong thir cép nhu in va can din dén sy suy giam dac tinh chin. Thuat ngft “silic
oxit” nhu duoc sir dung ¢ day chi mot trong s& cac thanh phan silic oxit khac nhau batky
nhu SiO va SiO» hodc hdn hop cta chung, va thuat ngtt “nhdm oxit” chi mot trong sb cac
loai nhdm oxit nhu A1O va Al,O3 hodc hdn hop ctia chung.

Do day cua 16p oxit kim loai thuong nam trong khoéang tir 1 dén 100 nm, va t6t
hon 1a tir 5 dén 50 nm. Néu do day 16p oxit kim loai nh6 hon 1 nm, c6 thé khong dat
duoc déc tinh chan khi chép nhan dugc. Mit khac, néu d6 day ting 1én dén 16n hon 100
nm, khong thé thu duoc tac dung cai thién dac tinh chan khi do ting d0 day va co thé bat
lgi vé& mat tinh chiu uén va gia thanh.

Phuong phap tao 16p oxit kim loai khong bi gioi han cu thé va phuong phap két
tua tr pha hoi da biét nhu phuong phap két tua vat 1y tir pha hoi (phuong phiap PVD), vi
du, phuong phéap két tha tir pha hoi trong chan khong, phuong phap phtn xa va phuong
phép ma ion, hodc phuong phap két ttia hoa hoc tir pha hoi (phuong phap CVD) ¢6 thé
duoc st dung mot cach thich hop. Dudi day, phuong phép tao 16p oxit kim loai dugc mo
ta lay mang mong trén co s¢ silic oxit-nhom oxit 1am vi du. Vi dy, trong truong hop ¢ do
phuong phap két tia tir pha hoi trong chan khong dugc su dung, hdn hop gom SiO; va
Al O3, hon hop gém SiO; va Al hoac cac hdn hop tuong tu duge st dung tdt hon 1a 1am

nguyén liéu ban déu cho viéc két tua tir pha hoi. D&i voi nguyén liéu ban dau cho viée
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két tua tir pha hoi, nhin chung cac hat dugc st dung. Trong truong hgp nay, mong mudn
]a mdi hat c6 kich thudc sao cho khong thé gay ra sy thay ddi vé ap suét trong qua trinh
két tia tir pha hoi va ¢ hat dugc uu tién cia mdi hat 14 ndm trong khoang tir 1 mm dén
5 mm. Dé tién hanh gia nhiét, co thé st dung phuong thirc gia nhiét nhu gia nhiét dién
trd, gia nhiét cam Ung cao tan, gia nhiét béng chum tia dién tr hodc gia nhiét laze. Hon
thé nira, phuong phap ling pht phan tng ciing ¢ thé duoc st dung, trong do khi oxy,
khi nito, khi hydro, khi argon, khi cacbon dioxit, hoi nudc hodc cac khi tuong tu cd thé
duoc dua vao lam khi phan tmg, va phuong phap ling phti phan Gmg nay c6 thé duoc két
hop bang cich bd sung ozon hodc trg gitip cia ion. Hon nita, cac diéu kién tao mang c6
thé thay dbi thich hop; vi du, d0 nghiéng c6 thé duge ap dung cho vét ligu s€ duge két tia
(c6 nghia 12 mang dang phén 16p s& dugc két tua) va vat liéu s& dugc két tha co thé dugc
gia nhiét hogc dugc lam mat. Trong truong hop str dung phuong phip phin xa hodc
phuong phap CVD, vit ligu két tha, khi phan ing, 40 nghiéng dugc ap dung cho vét liéu
s& duoc két tia, viéc gia nhiét/lam mat vat liéu s€ duoc két ttia va cac yéu td tuong tu

cling co thé dugc thay dbi nhu néu trén day.

Lép bao vé

Mang dang phan 16p theo sang ché c6 16p bao vé, & trén 16p oxit kim loai, dugc
tao thanh tir hon hop nhya lam 16p bao vé dugce mo ta chi tiét dudi day.

L6p oxit kim loai khong phai 1a mang kin hoan toan, ma c6 nhiing phan bi 16i,
¢6 16 thung trén do. Béng cach phu hdn hop nhya dac hiéu lam 16p bao vé dugc mo ta
dudi day 1én 16p oxit kim loai dé tao thanh 16p bao vé, nhya ¢6 mat trong hdn hop nhya
lam 16p bao vé s& thdm vao phén bi 16i cia 16p oxit kim loai, va két qua 1a, dic tinh chan
khi ¢6 thé duoc lam bn dinh. Hon thé nita, bang cach phu 16p oxit kim loai bang 16p bao
vé, khong chi c6 thé bao vé 16p oxit kim loai khoi b cha xat va bién dang trong qué trinh
in ma con bao vé 16p oxit kim loai khéi byt mau trong muc, do d6 duy tri dugc dac tinh
chan mot cach 4n dinh. Ngoai ra, cling béng cach st dung vat liéu c6 dac tinh chan khi
lam 16p bao v¢, tinh nang ch#n khi cia mang dang phan 16p cd thé dugc cai thién mot

cach dang ké.
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Lép bao vé nay chira nhya polyuretan (D). Ham lugng cua nhoém metaxylylen
trong nhya polyuretan (D) nam trong khoang tir 20 dén 33% trong lugng, va luong
nhoém silanol ndm trong khoang tir 700 dén 1700 mg trén mdi kg nhua cAu thanh nhya
polyuretan (D) dudi dang lugng Singuyén t5 c6 mat trong nhom silanol. Khi ham luong
ctia nhom metaxylylen 1a 20% trong luong hodc 16n hon, dic tinh chin khi tuyét voi co
thé gitt dugc, va khi lugng nhém silanol ndm trong khoang tir 700 dén 1700 mg trén mdi
kg nhua cAu thanh nhua polyuretan (D) dudi dang luong Si nguyén t& c¢6 mit trong
nhém silanol, 16p bao vé cé tinh chiu nudc, dd dan hdi, va tinh bam dinh vao 16p oxit
kim loai 12 mang méng vo co, va do do co thé giam mg suét tac dong lén 16p oxit kim
loai trong qua trinh xr Iy dun qué nhiét, nho do, c6 thé triét tidu sy suy giam cia 16p oxit
kim loai. Tt hon nita néu ham lugng ciia nhom metaxylylen nam trong khoang tir 23
dén 32% trong luong, t6t hon nita 12 ndm trong khoang tir 25 dén 32% trong lugng, dic
biét tot hon nita la nam trong khoang tir 28 dén 32% trong luong.

Tiép theo, cac hop phan cAu thanh cua hdn hop nhya dung lam 16p bao vé tao

thanh 16p bao vé s& dwge md ta chi tiét.

Nhua polyuretan (D)

Thé phan tan chira nhua polyuretan (D) nay theo sang ché (dudi day duoc goi la
thé phan tan chua nhya polyuretan (D)) co thé thu duoc bang cach phan tin nhya
polyuretan (nhwa polyuretan trong nudce) trong nudc. Nhya polyuretan thu duoc bang
cach cho tién polyme co dAu tan nhom isoxyanat phan ung vdi chét don mach.

Tién polyme ¢ diu tan nhom isoxyanat thu dugc bang cach cho hop phan
polyisoxyanat phan ting v6i hop phr;”m polyol.

Hop phan polyisoxyanat nay chua, du6i dang hop phén co ban, xylylen
diisoxyanat. Vi du v& xylylen diisoxyanat (XDI) bao gdm, dudi dang chét dong phan
cAu tao cua chiing, 1,2-xylylen diisoxyanat (0-XDI), 1,3-xylylen diisoxyanat (m-XDI),
va 1,4-xylylen diisoxyanat (p-XDI).

Céac xylylen diisoxyanat nay co thé duogc sir dung dudi dang riéng 1€ hodc su

dung du¢i dang két hop ctia hai hodc nhidu chit. Ddi voi xylylen diisoxyanat, tbt hon la
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st dung 1,3-xylylen diisoxyanat hodc 1,4-xylylen diisoxyanat, va tot hon nita 1 s dung
1,3-xylylen diisoxyanat.

Bang cach chaa nhom xylylen, dac biét 14 nhém 1,3-xylylen (nhom
metaxylylen), ¢ thé phat trién dugc dic tinh chén khi cao. Ham lugng ctia nhom
metaxylylen trong nhya polyuretan (D) nam trong khoang tir 20 dén 33% trong lugng
nhu duge md ta trén day, va bang cach didu chinh ham luong ctia nhom metaxylylen
trong khoang néu trén, su can bang gitta ddc tinh chén khi va do bén ctia nhya polyuretan
(D) nay ¢co thé gitt dugc mot cach thoa dang.

Ngoaira, hop phan polyisoxyanat c6 thé chira cac polyisoxyanat khac, néu can.

Vi du vé cac polyisoxyanat khac bao gdm tolylen diisoxyanat (2,4- hodc
2,6-tolylen diisoxyanat hodc hdn hop cua ching) (TDI), phenylen diisoxyanat (m-,
p-phenylen diisoxyanat hodc hdn hop ctia chung), 1,5-naphtalen diisoxyanat (NDI),
diphenylmetan diisoxyanat (4,4, 2,4'- hogc 2,2'-diphenylmetan diisoxyanat hoic hon
hop cta ching) (MDI), tetrametylxylylen diisoxyanat (1,3- hodc 1,4-tetrametylxylylen
diisoxyanat hodc hdn hop cta chung) (TMXDI), 1,6-hexametylen diisoxyanat (con
duoc goi 1a: hexametylen diisoxyanat) (HDI), xylylen diisoxyanat hydro hoéa (con dugc
goi la: bis(isoxyanatometyl) xyclohexan) (H6XDI), 3-isoxyanatometyl-3,5,5- trimetyl-
xyclohexyl isoxyanat (con dugc goi la: isophoron diisoxyanat) (IPDI), metylenbis-
(xyclohexyl isoxyanat) (con dugc goi la: bis(isoxyanatoxyclohexyl)metan) (4,4'-, 2,4'-
hodc 2,2'-metylenbis(xyclohexyl isoxyanat), Trans cua chung, chit ddng phéan Trans,
Trans, chit dong phan Cis, Cis, chit ddng phan Cis, hodc hoén hop cta ching)
(H12MDI), va cac chit tuong tu.

Céc polyisoxyanat khdc nay ¢0 thé duoc st dung dudi dang riéng 1€ hodc su
dung dudi dang két hop cta hai hodc nhidu chét. Tét hon 1a sir dung céac polyisoxyanat
béo chtra aryl va polyisoxyanat vong no, va tbt hon nita 1 st dung polyisoxyanat vong
no.

Hop phé‘ln polyol chira, dudi dang hop phan co ban, diol ¢6 2 dén 6 nguyén tur
cacbon, va polyol chira nhom carboxyl.

Diol ¢6 2 dén 6 nguyén tir cacbon 1a hop chét hitu co ¢6 hai nhom hydroxyl va
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¢6 2 dén 6 nguyén ti cacbon, va cu thé 13, vi du vé chiing bao gbm alkandiol ¢6 2 dén 6
nguyén ti cacbon (alkylenglycol ¢6 2 dén 6 nguyén t cacbon) nhu etylen glycol,
propylen glycol, 1,3-propandiol, 1,4-butylenglycol, 1,3-butylenglycol, 1,2-butylen-
glycol, 1,5-pentandiol, 1,6-hexandiol, neopentyl glycol, 3-metyl-1,5-pentandiol, hoac
1,3- hodc 1,4-xyclohexandiol; etediol ¢6 2 dén 6 nguyén tir cacbon nhu dietylen glycol,
trietylen glycol, hodc dipropylen glycol, va cac chét tuong tu.

Céc diol ¢c6 2 dén 6 nguyén tir cacbon nay c6 thé dugc st dung dudi dang riéng
1¢ ho#c st dung dudi dang két hop cua hai hodc nhidu chét.

Péi vai diol c6 2 dén 6 nguyén tir cacbon, tdt hon 1a st dung alkandiol ¢6 2 dén
6 nguyén tir cacbon, tdt hon nita 13, etylen glycol.

Vi du vé& nhom carboxy chira polyol bao gbm axit polyhydroxyalkanoic nhu axit
2.2-dimetylolaxetic, axit 2,2-dimetylollactic, axit 2,2-dimetylolpropionic (con dugc goi
la: axit dimetylolpropionic), axit 2,2-dimetylolbutanoic, axit 2,2-dimetylolbutyric, axit
2,2-dimetylolvaleric, va cac chit twong tu. Tét hon 13 dugc su dung axit 2,2-
dimetylolpropionic.

Hop phan polyol ¢6 thé chira, ngoai ra, dudi dang hop phﬁn tuy y, cac hop chét
polyol khac (ngoai trir néu trén diol c6 2 dén 6 nguyén tir cacbon va polyol chra nhém
carboxyl).

Vi du vé cic hop chét polyol khéc bao gbm céc polyol phéan tir luong thap c6 ba
hodc nhidu nhém chirc nhu trimetylolpropan hodc glyxerin, polyete polyol, polyeste
polyol, polycacbonat polyol, polycaprolacton polyol, polyolefin polyol, acryl polyol, va
c4c chét tuong tu.

Céc hop chét polyol nay (ngoai trir diol c6 2 dén 6 nguyén ti cacbon va polyol
chira nhom carboxyl néu trén) ¢ thé duoc sir dung dudi dang riéng 1¢ hodc sur dung dudi
dang két hop ctia hai hoge nhiéu chét.

Axit polyhydroxyalkanoic duoc tron nhu vay, tri sd axit cua ham lugng chét ran
trong nhua tét hon 1a 5 dén 40 mg KOH/g, t6t hon nita 1a 10 dén 30 mg KOH/g, va con
t6t hon nita 12 15 dén 25 mg KOH/g.

Dé tong hop tién polyme co dAu tAn nhom isoxyanat, cac hop phan dugc mo ta
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trén day dugc tron voi ty 1€ sao cho ty 16 duong lugng (nhém isoxyanat/nhom hydro hoat
dong) ctia nhom isoxyanat so v6i nhém hydro hoat dong (nhom hydroxyl va nhém
amino) 16n hon 1, tdt hon 12 ndm trong khoang tir 1,1 dén 10. Tiép theo, cac hgp phé”ln
dwoc md ta trén diy dugc cho phan img v6i nhau bang phuong phap polyme hoa da biét
nhu polyme hoéa khdi va polyme hoa dung dich, t6t hon 12 bing phuong phap polyme
héa dung dich ma theo phuong phap nay c6 thé mot cach didu chinh mot cach dé dang
kha ning phan tng va do nhdt.

Trong phuong phap polyme hoa, vi du, cac hop phan dugc md ta trén day duge
trdn trong mdi truong nito, va cho phan img v6i nhau & nhiét do phan Ung nam trong
khoang tir 75 dén 85°C trong thdi gian nam trong khoang tir 1 dén 20 gio.

Trong phuong phap polyme hoa dung dich, vi du, cac hgp phan dugc md ta trén
day duge trdn trong dung mdi hitu co (dung moi) trong moi trudng nito, va cho phéan
ng v6i nhau ¢ nhiét do phan ing nam trong khoang tir 20 dén 80°C trong thoi gian nam
trong khoang tur 1 dén 20 gio.

Vi du vé& dung mdi hiru co bao gdm cac dung moi khong phan ung v6i nhom
isoxyanat va c6 tinh wa nudc cao, Vi du, axeton, metyl etyl keton, etyl axetat,
tetrahydrofuran, axetonitril, va cic dung moi tuong tur.

Trong phuong phap polyme hoa dugc md ta trén day, néu can, vi du, c6 thé bd
sung chét xuc tac phan Gng gbc amin, gbe thiéc, hodc gdc chi.

Khi, vi du, nhém anion ¢6 mat, tbt hon néu chét trung hoa dugc bd sung dé trung
hoa dé tao thanh mudi ciia nhom anion.

Vidu vé chét trung hoa bao gém bazo thuong duge st dung, vi du, bazo hitu co
(vi du, amin bac ba (trialkylamin co6 1 dén 4 nguyén tir cacbon nhu trimetylamin hoac
trietylamin, va alkanolamin nhu dimetyletanolamin, metyldietanolamin, trietanolamin,
va triisopropanolamin)), bazo v6 co (amoniac, hydroxit kim loai kiém (lithi hydroxit,
natri hydroxit, kali hydroxit, v.v.), hydroxit kim loai kiém thd (hydroxit, canxi hydroxit,
v.v.), va cacbonat kim loai kiém (natri cacbonat, kali cacbonat, v.v.)). Céac bazo nay ¢
thé dugc st dung dudi dang riéng 1€ hodc st dung dudi dang két hop cta hai hodc nhiéu

chit.
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Chét trung hoa dugc bd sung véi ty 1€, cho mdi 1 duong lugng nhém anion, 0,4
duong lugng hodc 16n hon, t&t hon 12 0,6 duong lwong hodc 16n hon, va vi duy, 1,2 duong
luong hodc nhd hon, va tdt hon 12 1 duong lugng hodc nho hon.

Tién polyme dugc tao ra nhu vay c6 dAu tAn nhom isoxyanat la polyuretan tién
polyme c6 hai hodc nhiéu nhém isoxyanat tu do & dau tan cung phan tr cia nd, va ham
lwong nhom isoxyanat (ham lwong nhom isoxyanat vé& mat ham lugng chét ran ngoai trir
dung moi), vi du, béng 1,0% trong luong hodc 16n hon va 10% trong luong hodc nho
hon.

Tiép theo, trong phuong phép nay, tién polyme c6 d4u tAn nhom isoxyanat dugc
tao ra nhur dugc mo ta trén day duoc cho phan Gng voi chét don mach, vi dy, trong nudéc,
do d6 tao ra thé phan tan chtra nhua polyuretan (D).

Chét don mach chira, hop chét alkoxysilyl c6 nhém amino lam hop phan chinh.

Vi du v& hop chét alkoxysilyl c6 nhom amino bao gébm N-B(aminoetyl)y-
aminopropyltrimetoxysilan (con dugc goi la: N-2-(aminoetyl)-3- aminopropyltri-
metoxysilan), N-B(aminoetyl)y-aminopropyltrietoxysilan (con dugc goi la: N-2-
(aminoetyl)-3-aminopropyltrietoxysilan), N-B(aminoetyl)y-aminopropylmetyldi-
metoxysilan (con dugc goi la: N-2-(aminoetyl)- 3-aminopropylmetyldimetoxysilan),
N-B(aminoetyl)y-aminopropylmetyldietoxysilan (con dugc goi la: N-2-(aminoetyl)-
3-aminopropylmetyldietoxysilan), va cac chét tuong tu.

Cac hop chét alkoxysilyl c6 nhom amino nay co thé dugc st dung dudi dang
riéng 1 hodc sir dung dudi dang két hop cta hai hogc nhiéu cht.

Chét don mach co thé chua, v6i lugng khong lam hong tac dung tuyét voi cua
sang ché, cac polyamin khac (polyamin ngoai trir hop chét alkoxysilyl c6 nhém amino)
dudi dang hop phan tiy y.

Vi du vé cac polyamin khac bao gdm 4,4'-diphenylmetandiamin, 1,3- hodc
1,4-xylylendiamin hodc hdn hop cua ching, 3-aminometyl-3,5,5- trimetylxyclo-
hexylamin (con dugc goi la: isophorondiamin), 4,4'- dixyclohexylmetandiamin, 1,3- va
1,4-bis(aminometyl)xyclohexan va hoén hgp cta ching, etylendiamin, 1,6-hexa-

metylendiamin, hydrazin (bao gbm hydrat), 2-((2- aminoetyl)amino)etanol (con duoc
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goi la: N-(2-aminoetyl)etanolamin), 2-((2- aminoetyl)amino)-1-metylpropanol (con
duoc goi 1a: N-(2- aminoetyl)isopropanolamin), va cac chét tuong tu.

Céc polyamin khac nay c6 thé duoc st dung dudi dang riéng 1€ hodc sir dung
dudi dang két hop cla hai hoac nhidu chét. Péi voi polyamin khac, tdt hon 13, rugu
amino dugc st dung.

Tét hon néu chat don mach gém c6 hop chét alkoxysilyl ¢6 nhém amino, va
rugu amino.

Tbt hon 13 luong tron cua alkoxysilyl hop chit c6 nhém amino nim trong
khodng tir 700 dén 1700 mg, tt hon nita 1a 900 dén 1500 mg, va con t5t hon nita 1a 1100
dén 1300 mg lam Si ham lugng so v6i 1 kg cua ham lugng chét ran trong nhya.

Pé cho tién polyme c6 dAu tAn nhom isoxyanat phan tng voi chit don mach
trong nudce, vi duy, trudc tién, tién polyme c6 d4u tAn nhom isoxyanat dugc bd sung vao
nuGe dé phan tan tién polyme c6 dAu tan nhom isoxyanat trong nuGce, va tiép theo, chét
doén mach duoc bd sung vao do, do do kéo dai mach cua tién polyme ¢o d4u tan nhom
isoxyanat béng chit don mach.

Dé phan tan tién polyme c6 d4u tAn nhom isoxyanat trong nudc, tién polyme c6
d4u tan nhom isoxyanat duoc bd sung vao nude trong khi khudy vai ty 1€ 100 dén 1.000
phan trong lugng nude so véi 100 phan trong lugng clia tién polyme ¢ dau tan nhom
isoxyanat.

Tiép theo, chit d6n mach dugc bd sung nhé giot vao nude trong do tién polyme
¢6 dau tin nhom isoxyanat dugc phén tan trong khi khudy sao cho ty 1& duong lugng
(nhém hydro hoat dong/nhém isoxyanat) cua nhom hydro hoat dong (amino nhém va
nhom hydroxyl) cua chit don mach so v6i nhom isoxyanat cta tién polyme c6 dau tan
nhém isoxyanat, vi du, nam trong khoang tir 0,6 dén 1,2.

Chét don mach dugc cho phan tng béng cach bd sung nhd giot, va sau khi bd
sung nho giot xong, phan Gmng két thuc trong khi trdn tiép, vi du, & nhiét dd binh thuong.
Thoi gian phan ng cho dén khi két thuc phéan ung, vi du, 0,1 gi® hodc 16n hon, va vi du,
10 gio hodc nho hon.

Trong phuong phap nay, neu can, dung méi hitu co va nude c6 thé dugc loai bo,
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va tiép theo, nudc co thé bd sung dé diéu chinh ndng dd ham lugng chit rén.

Thé phén tan dugc tao ra chira nhya polyuretan (D) c6 ndng do ham lugng chét
ran, vi du, bf?mg 10% trong lugng hodc 16n hon, tdt hon 13 15% trong lugng hodc 16n
hon, tét hon nita 1a 20% trong luong hodc 16n hon, va vi du, 60% trong luong hodc nho
hon, tt hon 13 50% trong lugng hodc nho hon, tdt hon nira 1a 45% trong lugng hodc nho
hon.

Vé phuong phép dua nhom silanol vao 16p bao vé, cling da biét phwong phap
trong do chét lién hop silan hodc cac chét tuong tu dugc bd sung sau d6. Tuy nhién,
trong phuong phéap nay, co thé 1am tang viéc gia cong phirc tap va khong do duge chinh
xac luong cn bd sung. Mit khéc, khi nhom silanol c6 mat trude trong khung cua thé
phan tan polyuretan, s€ co uu didm 13 c6 thé tranh dugc viéc gia cong phuc tap va do
khong chinh x4c néu trén.

Khi lwong nhém silanol c6 mét trong nhya polyuretan (D) nho6 hon 700 mg trén
mdi kg nhya cAu thanh nhya polyuretan (D) duéi dang lwong Si nguyén t6 co6 mit trong
nhém silanol, ciu tric lién két ngang co thé dugc tao thanh khong dd, va ban than nhya
c6 thé bi suy giam khi ap dung xtr 1y dun qua nhiét, 1am thodi bién tinh bam dinh va dic
tinh chén khi sau khi xit Iy dun qué nhiét.

Khi lwgng nhom silanol 16n hon 1700 mg trén mdi kg nhua c4u thanh nhya
polyuretan (D) dudi dang lugng Si nguyén td co6 mat trong nhom silanol, chu trac lién
két ngang ting 1én qua muc, vi vay, do dan hdi cua 16p bao vé ¢o thé bi hong, va su suy
giam cua 16p oxit kim loai va giam tinh chiu udn co thé xay ra trong qua trinh xir ly dun
qua nhiét. Ngoaira, do lugng nhom silanol khong phan Gng tdng 1én, tinh chiu nudc clia
16p bao vé bi suy yéu, va do d6 ban than nhua c6 thé bi hong khi 4p dung xtt 1y dun qua
nhiét.

Trong trudong hop khi 16p bao vé dugc tao thanh tir hdn hop nhya lam 16p bao
vé, dung dich phu (chét long phu) gém c6 nhua polyuretan néu trén, nudc trao ddi ion,
va dung mdi hitu co tan dugc trong nudce co thé dugc diéu ché, phi va sdy. Vé dung moi
hitu co tan dugc trong nude, cac dung moi duge lua chon tr rugu nhu etanol hodc ruou

isopropylic (IPA), keton nhu axeton hodc metyl etyl keton, va cac chét tuong tu c6 thé
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duoc st dung dudi dang riéng 1é hodc sir dung dudi dang két hop ctia hai hodc nhiéu
chét. Trén quan diém gia cong phi mang va mui, tdt hon 1a st dung IPA.

Phuong phap phti hdn hgp nhua ding lam 16p bao vé khong bi gidi han cu thé
mién sao nd la phuwong phap phu bé mat mang dé tao thanh 16p. Vi du, phuong phap phu
thong thuong bao gdm phuong phéap phi khéc 16m, phuong phép phi truc ddo, phuong
phap phu thanh day, phu bang dia va cac phuong phap tuong tu c6 thé dugc sir dung.

Maic du lugng phu cua hdn hop nhya dung lam 16p bao vé khong bi gidi han cu
thé, t6t hon néu né nam trong khoang tir 0,05 dén 1,0 g/m? & trang thai kho, va vé mit
thuc té, t6t hon nita 12 ndm trong khoéang tir 0,10 dén 0,50 g/m>. Néu n6 nhé hon 0,05
o/mZ, c6 thé khé dat dugc di tinh bam dinh, déc tinh chan khi, va tic dung bao vé, va néu
n6 bang dén 16n hon 1,0 g/m?, s& c6 xu hudng bét lgi vé mat gia thanh.

Khi 16p bio vé duge tao thanh, tdt hon néu sau khi phii bang hon hop nhya lam
16p bao Ve, tién hanh dun néng va sdy. T6t hon 1a nhiét do sdy nam trong khoang tir 110
dén 200°C, tt hon nira 13 tir 130 dén 200°C, va con tét hon nita 1a tir 170 dén 200°C.
Néu nhiét do séy nhd hon 100°C, viéc séy 16p bao vé co thé khong du, hoac khong tao ra
lien két ngang ctia 16p bao vé, nho d6 tinh bam dinh ¢ trang thai binh thudng va tinh chiu
nuéce cua 16p bao vé khi cho qua xir Iy dun qua nhiét bi giam xubng. Mit khac, néu nhiét
do séy 16n hon 200°C, mang c6 thé bi lam néng qua muc va do do ¢o thé bi gion hodc co,
Jam cho kha ning gia cong giam. Ngoai bude sdy, cac budce xir Iy nhiét bd sung (vi du, &
nhiét do ndm trong khoang tir 150 dén 200°C) 1a hitu hi¢u dé thic day viéc tao lién két
ngang cua l6p béo ve.

Cac lop khac

Mang dang phan 16p theo sang ché co thé duoc tao ra voi mot sb loai 16p khac
bao gdm mang dang phan 16p c6 dac tinh chén khi da biét, néu can, ngoai mang nén, 16p
ph, 16p oxit kim loai va 16p bao v€ néu trén.

Vi dy, khi mang dang phan 16p theo sang ché duoc str dung lam vt liéu bao goi,
¢t hon néu n6 bao gdm 16p nhya han nhiét duge, goi 1a chét bit kin. Lép nhya han nhiét
duge thudng dugce tao ra trén phia 16p oxit kim loai, nhung cling co thé dugc tao ra trén

bé mat ngoai cing ciia mang nén (trén bé mat dbi dién voi bé mat trén d6 16p phu duge
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tao thanh). Viéc tao thanh 16p nhya han nhiét dugc co thé thuong duogc tién hanh béng
phuong phép phan 16p ép dun hodc phuong phap phan 16p kho. Polyme déo nhiét dé tao
thanh 16p nhua han nhiét dugc ¢6 thé 1a polyme batky c6 thé dat duoc du dic tinh bam
dinh bit kin, va co thé st dung nhya polyetylen nhu HDPE, LDPE va LLDPE, nhua
polypropylen, etylen-vinyl axetat copolyme, copolyme etylen-a-olefin ngau nhién,
nhua ionome, va cac chét tuong tu.

Ngoai ra, trong mang dang phan 16p theo sang ché, it nhit mot 16p cua 16p in va
16p nén chét déo khac va/hodc 16p nén gidy c6 thé 1a dugc can gitta 16p oxit kim loai
hodc mang nén va 16p nhya han nhiét duge, hodc trén mat ngoai cua chung.

V& muc in dé tao thanh 16p in, tot hon 13 s dung nhya géc nudce hodc nhya géc
dung mdi chira muc in. Vi du vé nhua duge sir dung lam muc in bao gE‘)m nhua acrylic,
nhya gbc uretan, nhya gdc polyeste, nhya gbc vinyl clorua, nhyra vinyl axetat copolyme,
va hdn hop cta chiung. Muc in ¢6 thé chua chét phu gia da biét nhu chét chéng tinh dién,
chét chin sang, chét hép thu tia cuc tim, chét déo hoa, chét béi trom, chit don, chét tao
mau, chit 6n dinh, chét 1am tron, chit khir bot, chét tao lién két ngang, chét chéng tac
nghén va chét chéng oxi hoa. Phwong phép in dé tao thanh 16p in khong bi gidi han cu
thé, va c6 thé sir dung cac phuong phép in da biét nhu phuong phap in 6p-xét, phuong
phap in khuon 16m va phuong phap in ludi. Dé 1am khd dung mdi sau khi in, ¢6 thé st
dung céac phuong phap sdy da biét nhu sdy khong khi nong, sdy truc nong va sdy hong
ngoai.

Vi du v& chit nén bang chét déo va chét nén gidy khac duoc uu tién st dung bao
gdm gidy, nhya polyeste, nhua polyamit, nhwa phan huy sinh hoc, va céac chit twong tu
trén quan diém tao ra dang dugc cén c6 du do cing va do bén. Mang kéo gian nhu mang
polyeste gidn hai truc hodc mang nylon gian hai truc 1a dugc uu tién dé tao ra mang co
do bén co hoc tuyét voi.

Cu thé, khi mang dang phan 16p theo sang ché dugc st dung lam vat liéu bao
201, t6t hon néu mang nylon dugc dat vao gitta 16p oxit kim loai va 16p nhya han nhiét
duoc dé cai thién dac tinh co hoc nhu déc tinh rd va do bén xuyén cit. Loai nylon dugc

st dung trong truong hgp nay, thuong dwoc dé cap la nylon 6, nylon 66,
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metaxylenadipamit va cac chét twong ty. DY day ciia mang nylon thuong nim trong
khoang tir 10 dén 30 wm, va tét hon la nam trong khoang tir 15 dén 25 pm. Néu do day
ctia mang nylon nho hon 10 pm, do bén c6 thé s& khong du. Mit khac, néu dd day cua
mang nylon 16n hon 30 pm, mang nylon bi ciing va c6 thé khong thich hgp dé gia cong.
Pé 1am mang nylon, t5t hon 12 st dung mang gidn hai truc c6 ty 1¢ gién theo mdi huéng
doc va ngang thuong 1a 2 1an hodc 16n hon, va ty 1¢ gian duogc uu tién hon nam trong
khoang tir 2,5 dén 4 1an.

Mang dang phén 16p theo sang ché nhu dugc mo ta trén ddy co dic tinh chén khi
tuyét voi sau khi xtr Iy dun qua nhiét, gia tang tinh bam dinh cua 16p xen, va do bén can
tuyét voi. Ngoai ra, thdm chi khi mang dang phén 16p theo sang ché dugc cho qua qua
trinh in, 16p oxit kim loai khong bi 1am hong, va do do dac tinh chén khi va chit lugng in
nhu chit luong kiéu ddng c6 thé dat dugc cing mot lic.

Don sang ché nay hudng quyén uu tién tir don sang ché Nhat Ban sb
2015-033746 ndp ngay 24 thang 2 nam 2015. Toan bo ndi dung ctia ban mo ta cua don
sang ché Nhat Ban sb 2015-033746 ndp ngay 24 thang 2 nam 2015 dugc két hop vao

don sang ché nay dé tham khao.

Vi du thwe hién sang ché
Sau day, sang ché sé¢ dugc md ta chi tiét hon c6 dua vao céc vi du va vi du so

sanh, nhung pham vi ctia sang ché khong chi gidi han & céac vi du nay. Trur khi ¢6 quy

N
A0

dinh khac, thuét nglt “%” c6 nghia 1a “% trong lugng” va thuét ngir “phan” c6 nghia la
“phéan trong luong.”

Céac phuong phap danh gia duge sir dung trong sang ché nhu sau.
San xuét 16p can A dé déanh gid

Trong 16p can thu duoc trong mdi vi du va vi du so sanh, viéc in dugc tién hanh
trén 16p oxit kim loai st dung muc FINE STAR (nhin hiéu da dang ky) R641AT trang
(dugc san xuét bai Toyo Ink Co., Ltd.) lam myc bang may in khic 1dm. Mang nylon
("N1100" dugc san xuét bai Toyobo Co., Ltd.) c6 do day 15 pm dugc céan trén 16p in thu

duoc bing cach st dung keo dinh tay dugc hai hop phan gdc uretan (thu dugc bang cach
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tron “TAKELAC (nhén hiéu da dang ky) A525S” véi “TAKENATE (nhén hiéu di dang
ky) A50” dugc san xuét bai Mitsui Chemicals Inc. Theo ty 1& 13,5:1 (ty 1€ khéi luong))
bang phuong phap céan kho. Tiép theo, mang polypropylen chua gién ("P1147" dugc san
xuit boi Toyobo Co., Ltd.) c6 do day 70 pm dugc can trén mang nylon bang cach su
dung cung loai keo dinh tdy dugc hai hop phan gbc uretan néu trén bing phuong phap
can kho va 130 hoa ¢ 40°C trong 4 ngay &é thu duoc 16p can chén khi dé danh gia (dudi
day, co thé goi 12 "16p can A"). Mbi 16p keo dinh dugc tao thanh bang keo dinh sira duoc

hai hgp phan gbc uretan c6 do day sau khi sdy vao khoang 4 pm.

Phuong phap danh gia kha nang tham oxy

Theo phuong phap cam bién dién phan trong JIS-K7126-2 (Phu luc A), mdi 16p
can A duoc tao ra nhu trén duoc do kha nang thdm oxy & trang thai binh thuong trong
méi truong c6 nhiét do 23°C va do dm twong ddi 65% bang cach sir dung thiét bi do kha
nang thim oxy (“OX-TRAN 2/207, dugc san xuat bdi MOCON, Inc.). Viéc do kha nang
thiAm oxy dugc tién hanh theo hudng trong d6 oxy tham tir phia 16p nhya han nhiét dugc
tur phia mang nén cua lop can.

Mit khac, mdi 16p can A dugc tao ra nhu trén dugc cho qua xt ly dun qua nhiét
dé chira nudc néng diéu ap co nhiét do 130°C trong 30 phut va tiép theo, sdy & 40°C
trong 24 gio. Péi voi 16p can thu dugc sau khi xu Iy dun qua nhiét, cing do kha nang

thAm oxy (sau khi xt ly dun qué nhiét) theo cach nhu trén.

Phuong phap déanh gia do bén can

MBOi 16p can A dugc tao ra nhu trén dugc cit thanh miéng thtt nghiém co chiéu
rong 15 mm va chidu dai 200 mm, va do bén céan (& trang théi binh thuong) cia miéng
thir nghiém dugc do & diéu kién nhiét do 23°C va do 4m tuong ddi 65% bang cach sur
dung may thtt nghiém vét li¢u thong thuong Tensilon (“TENSILON UMT-II-500
model” dugc san xuat boi Toyo Baldwin Corporation). Chu y rang do bén can dugc do
vao thoi diém bong céc 16p véi goc bong 90 d6 véi van tdc kéo cing duogc diéu chinh

dén 200 mm/phut va nude duoc dua lén gitra 16p oxit kim loai (16p mang dang phén 16p)
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va 16p mang nylon cua mdi mang dang phan 16p thu dugc trong céc vi du va vi du so
sénh.

Mt khéc, 16p can A dugc tao ra nhu trén dugc cho qua xir ly dun qué nhiét dé
chtra nuéc néng didu ap c6 nhiét do 130°C trong 30 phit va ngay sau do, c4t 16p cén thu
duoc sau khi xir Iy dun qua nhiét theo cach nhu trén thu dugc miéng thir nghiém. D bén

can (sau khi xtr ly dun qua nhiét) cia miéng thtt nghiém dugc do theo cach nhu trén.

Diéu ché cac vat liéu duogc s dung dé tao thanh 16p phu
Nhua chtra nhom oxazolin (A-1)

D& lam nhil twong chira nhya chira nhém oxazolin (A-1), diéu ché EPOCROS
(nhan hiéu da dang ky) WS 300 dugc san xuét béi Nippon Shokubai Co., Ltd., 1a nhii
tuong chira nhém oxazolin chira acrylat 10% trong lugng c6 ban trén thi trudng. Luong
nhom oxazolin trong nhua la 7,7 mmol/g, va phan tir lugng trung binh theo s do dugc

bing GPC 1a 40.000.

Nhua polyuretan (B-1)

Binh phan ing bbn ¢b duoc lip may khudy, binh ngung Dimroth, bng cap nito,
dng sdy silicagel, va nhiét ké dugc nap 138,99 phan trong luong metaxylylen
diisoxyanat, 24,22 phén trong lugng 4.4'-metylenbis(xyclohexyl isoxyanat), 27,16 phan
trong lugng etylen glycol, 20,92 phén trong lugng axit dimetylolpropionic, va 138,98
phan trong lugng axeton lam dung moéi, cac thanh phan nay dugc khudy trong mdi
truong nito & 55°C, va da xac nhan dugc rang dung dich phan img dat dén duong lugng
amin da dinh. Sau khi ha nhiét d cuia dung dich phan Ung nay Xuéng 35°C, 15,46 phén
trong lugng trietylamin dugc bd sung vao dung dich phin Umg dé thu dugc dung dich
polyuretan tién polyme. Tiép theo, 841,20 phan trong lugng nudc duge bd sung vao
binh phan tmng dugc lap bd phan phdi don c6 kha nang khudy véi tdc do cao, nhiét do cla
nuée duge didu chinh dén 15°C, tiép theo, bd sung dung dich polyuretan tién polyme
vao trong khi khudy va tron voi tbc d6 2.000 phut™! dé cho dung dich polyuretan tién

polyme dugc phéan tan trong nudc, va dung dich amin trong nudc thu dugc bang cach
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tron 23,24 phan trong lugng 2-[(2-aminoetyl)amino]etanol va bd sung 92,97 phan trong
lugng nude vao dé gy ra phan tng kéo dai mach. Tiép theo, axeton va mot phan nudc
duoc loai bd dudi ap sudt giam dé tao ra nhua polyuretan (B-1) chira thé phan tan chta
ham luong chit rin 1a 25% trong luong va c6 ¢ hat trung binh 12 70 nm. Nhya
polyuretan (B-1) thu dugc co tri sb axit (dua trén cong thirc) 1a 35 mg KOH/g, ham

luong nhém metaxylylen (dua trén cong thuc) la 31% trong lugng.

Nhua polyuretan (B-2)

Binh phan tng bbn ¢b dugc lip may khudy, binh ngung Dimroth, dng cép nito,
éng sdy silicagel, va nhiét ké dugc nap 136,17 phan trong lugng metaxylylen
diisoxyanat, 23,73 phan trong lugng 4,4'-metylenbis(xyclohexyl isoxyanat), 23,78 phan
trong lugng etylen glycol, 23,91 phan trong lugng axit dimetylolpropionic, va 126,71
phan trong lugng axeton lam dung moi, cac thanh phan nay dugc khudy trong mdi
trudng nito & 55°C, va da xac nhén dugc rang dung dich phan tung dat dén duong lugng
amin d3 dinh. Sau khi ha nhiét 49 ctia dung dich phan ting nay xuéng 35°C, 17,67 phﬁn
trong luong trietylamin dugc bd sung vao dung dich phan tng dé thu duogc dung dich
polyuretan tién polyme. Tiép theo, 809,55 phan trong lugng nude duoc bd sung vao
binh phan Gng dugc 1ap bd phan phéi don c6 kha ning khudy véi tde d6 cao, nhiét do clia
nuée duge didu chinh dén 15°C, tiép theo, bd sung dung dich polyuretan tién polyme
vao trong khi khudy va tron véi tdc dd 2.000 phuat! dé cho dung dich polyuretan tién
polyme dugc phéan tan trong nuéce, va dung dich amin trong nudc thu dugc bing cich
tron 24,73 phan trong lugng 2-[(2-aminoetyl)amino]etanol va bd sung 98,94 phan trong
lugng nudc vao dé gay ra phan tng kéo dai mach. Tiép theo, axeton va mot phan nuéc
duoc loai bd dudi ap sudt giam dé tao ra nhua polyuretan (B-2) chira thé phén tan chua
ham lugng chét ran 1a 25% trong lugng va c6 c& hat trung binh 1a 120 nm. Nhua
polyuretan (B-2) thu dugc c6 tri sd axit (dua trén cong thire) 1a 40 mg KOH/g, ham

lugng nhom metaxylylen (dua trén cong thire) 1a 30% trong lugng.

Nhua polyuretan (B-3)
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Binh phan ung bén cd duge lap may khudy, binh ngung Dimroth, bng cép nito,
bng sdy silicagel, va nhiét ké dugc nap 141,91 phan trong luong metaxylylen
diisoxyanat, 24,73 phan trong lugng 4.4'-metylenbis(xyclohexyl isoxyanat), 28,37 ph?m
trong lugng etylen glycol, 2,15 phan trong luong trimetylolpropan, 16,73 phan trong
lwong axit dimetylolpropionic, va 121,84 phan trong lwgng metyl etyl keton 1am dung
mdi, cac thanh phan nay duoc khudy trong mdi truong nito & 70°C, va da xac nhan dugc
rang dung dich phéan Ung dat dén duong lugng amin da dinh. Sau khi ha nhiét do cua
dung dich phan ung nay xubng 35°C, 12,37 phan trong luong trietylamin duoc bd sung
vao dung dich phan ung dé thu dugc dung dich polyuretan tién polyme. Tiép theo,
800,65 phan trong luong nudc dugc bd sung vao binh phan g dugc 1ap bo phan phdi
don c6 kha nang khuéy v6i toe do cao, nhiét do ciia nude dugc didu chinh dén 15°C, tiép
theo, bd sung dung dich polyuretan tién polyme vao trong khi khudy va tron véi tbc do
2.000 phut! dé cho dung dich polyuretan tién polyme dugc phan tan trong nudc, va
dung dich amin trong nuéc thu duoc bing cach tron 23,73 phén trong luong
2-[(2-aminoetyl)amino]etanol va bd sung 94,92 phan trong lugng nudc vao dé gay ra
phan tng kéo dai mach. Tiép theo, metyl etyl keton va mot phan nudc duoc loai bo dudi
ap suat giam dé tao ra nhya polyuretan (B-3) chira thé phan tdn chira ham lugng chit rin
14 25% trong lwgng va co ¢ hat trung binh 1a 70 nm. Nhua polyuretan (B-3) thu dugc co
trj s6 axit (dua trén cong thirc) 1a 28 mg KOH/g, ham lugng nhom metaxylylen (dya trén

cong thuc) 1a 31% trong lugng.

Nhua polyuretan (B-4)

Binh phan ung bén cb duoc lip may khudy, binh ngung Dimroth, ng cép nito,
éng sdy silicagel, va nhiét ké duoc nap 111,92 phan trong luong metaxylylen
diisoxyanat, 19,50 phan trong lugng 4.4'-metylenbis(xyclohexyl isoxyanat), 11,25 phan
trong lugng etylen glycol, 2,03 phan trong lugng trimetylolpropan, 54,36 phén trong
luong polypropylen glycol ¢ phan tir lugng trung binh theo sb 12 400, 18,53 phan trong
luong axit dimetylolpropionic, va 113,92 phan trong luong metyl etyl keton lam dung

moi, cac thanh phan nay dugc khudy trong mdi trudng nito & 70°C, va da xac nhén dugc

-34-



38639

rr?mg dung dich phan tng dat dén duong luong amin di dinh. Sau khi ha nhiét d0 cua
dung dich phan Ung nay xubng 35°C, 13,70 phan trong lugng trietylamin dugc bd sung
vao dung dich phéan Ung dé thu duoc dung dich polyuretan tién polyme. Tiép theo,
793,96 phan trong lugng nudce dugce bd sung vao binh phan tng dugc lap bo phan phdi
don o6 kha nang khudy voi tc dd cao, nhiét do ciia nude dugc diéu chinh dén 15°C, tiép
theo, bd sung dung dich polyuretan tién polyme vao trong khi khudy va tron véi toc do
2.000 phut'! dé cho dung dich polyuretan tién polyme dugc phén tan trong nudc, va
dung dich amin trong nuéc thu dugc bang cach tron 18,72 phan trong lugng
2-[(2-aminoetyl)amino]etanol va b6 sung 74,86 ph??m trong lugng nudc vao dé gay ra
phan tmg kéo dai mach. Tiép theo, metyl etyl keton va mot phan nuéc duoc loai bo dudi
ap suét giam dé tao ra nhua polyuretan (B-4) chia thé phan tan chtra ham luong chit ran
14 25% trong lugng va c6 c& hat trung binh la 50 nm. Nhua polyuretan (B-4) thu dugc c6
tri s6 axit (dua trén cong thirc) 1a 31 mg KOH/g, ham lugng nhom metaxylylen (dua trén

cdng thuc) 1a 25% trong luong.

Nhua polyuretan (B-5)

Pé 1am thé phan tin chta nhya polyuretan (B-5), diéu ché TAKELAC (nhan
hiéu da ding ky) W605 dugc san xuét bai Mitsui Chemicals Inc., 12 thé phén tan la nhya
polyeste uretan 30% trong lugng c6 ban trén thi truong. Nhua polyuretan (B-5) nay co
tri s& axit (dua trén cong thic) la 25 mg KOH/g va ham luong nhom metaxylylen (dua

trén cong thic) 1a 0% trong luong.

Nhua (C-1) ¢6 tri s6 axit bang hodc 16n hon 30 mg KOH/g

Pé 1am nhii tuong chtra nhya (C) ¢6 tri s6 axit bang hogc 16n hon 30 mg KOH/g,
didu ché PLAS COAT (nhan hiéu da dang ky) Z-730 dugc san xuét boi Goo Chemical
Co.,Ltd., 1a nhii tvong chira nhya polyeste 25% trong lugng ¢6 ban trén thi truong. Nhua

nay co tri sb axit 1a 50 mg KOH/g.

Nhua acrylic (E-1)
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Pé 1am nhil twong chira nhya acrylic (E), diéu ché MOVINYL (nhan hi¢u da
dang ky) 7980 dugc san xuat béi Nippon Synthetic Chemical Industry Co., Ltd., 1a nhii
tuong chira acrylic este copolyme c6 ban trén thi truomg. Nhya nay ¢ tri s6 axit 1a 4 mg
KOH/g. Ham lugng cua alkyl (met)acrylat trong nhua 12 40 %mol hoéc 16n hon.

Didu ché cac vat liéu dugc su dung dé tao thanh 16p bao vé
Polyme héa nhya polyuretan (D-1)

Binh phan tng bén cd dugc lip may khudy, binh ngung Dimroth, bng cép nito,
6ng sdy silicagel, va nhiét ké dugc nap 143,95 phén trong luong metaxylylen
diisoxyanat, 25,09 phan trong lugng 4.4'-metylenbis(xyclohexyl isoxyanat), 28,61 phan
trong luong etylen glycol, 5,50 phﬁn trong lugng trimetylolpropan, 12,37 phan trong
lugng axit dimetylolpropionic, va 120,97 phan trong lugng metyl etyl keton lam dung
mbi, cac thanh phan nay dugc khudy trong mdi truong nito & 70°C, va da xac nhédn dugc
réng dung dich phan Gng dat dén duong luong amin di dinh. Sau khi ha nhiét do cua
dung dich phan Ung nay xubng 35°C, 9,14 phan trong lugng trietylamin dugc bd sung
vao dung dich phan ung dé thu dugc dung dich polyuretan tién polyme. Tiép theo,
794,97 phan trong lugng nudc duge bd sung vao binh phan tng dugc 1ap bo phan phdi
don c6 kha nang khqu v6i toe do cao, nhiét do ciia nude dugc didu chinh dén 15°C, tiép
theo, bd sung dung dich polyuretan tién polyme vao trong khi khudy va tron vdi toc do
2.000 phut! dé cho dung dich polyuretan tidn polyme dugc phan tén trong nudc, dung
dich amin trong nuéc thu dugc bang cach tron 22,96 phan trong lugng 2-[(2-aminoetyl)-
amino|etanol va bd sung 91,84 phan trong lugng nudc vao va tiép theo, dung dich amin
trong nudc thu dugc bang cach tron 2,38 phan trong luong N-2-(aminoetyl)-
3-aminopropyltrimetoxysilan (t€n thuong mai: KBM-603, duoc san xut bgi Shin-Etsu
Chemical Co., Ltd.) va 9,50 phan trong luong nude duoc bd sung vao dé gay ra phan
g kéo dai mach. Tiép theo, metyl etyl keton va mot phén nudc duogc loai bo dudi ap
sudt giam dé tao ra nhyra polyuretan (D-1) chira thé phan tan chira ham luong chét ran 1a
25% trong lugng va co6 cd hat trung binh 12 70 nm. Nhua polyuretan (D-1) thu dugc co
ham lugng Si (dva trén cong thire) la 1.200 mg/kg, ham luong nhoém metaxylylen (dua

trén cong thuc) 1a 32% trong luong.
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Polyme héa nhya polyuretan (D-2)

Binh phéan ung bén cb duge lap méy khudy, binh ngung Dimroth, dng cép nito,
éng sdy silicagel, va nhiét ké dugc nap 144,69 phan trong lugng metaxylylen
diisoxyanat, 25,21 phan trong luong 4,4'-metylenbis(xyclohexyl isoxyanat), 28,76 phan
trong lugng etylen glycol, 5,53 phan trong luong trimetylolpropan, 12,43 phan trong
lugng axit dimetylolpropionic, va 121,59 phan trong lugng metyl etyl keton lam dung
mdi, cac thanh phan nay dugc khudy trong mdi truong nito & 70°C, va da xac nhan dugc
rang dung dich phan tng dat dén duong lugng amin da dinh. Sau khi ha nhiét do cua
dung dich phan Ung nay xubng 35°C, 9,19 phan trong luong trietylamin dugc bd sung
vao dung dich phan Ung dé thu dugc dung dich polyuretan tién polyme. Tiép theo,
799,00 phén trong lugng nudc dugc bd sung vao binh phan ing dugc 1ip bo phan phdi
don c6 kha nang khuéy voi toc do cao, nhiét do ciia nude dugc didu chinh dén 15°C, tiép
theo, bd sung dung dich polyuretan tién polyme vao trong khi khudy va tron véi tbc do
2.000 phut! dé cho dung dich polyuretan tién polyme dugc phan tan trong nuéc, va
dung dich amin trong nudc thu dugc bing cach tron 24,19 phan trong lugng
2-[(2-aminoetyl)amino]etanol va bd sung 96,78 phén trong lugng nudc vao dé gay ra
phan tng kéo dai mach. Tiép theo, metyl etyl keton va mot phﬁn nuée duge loai bé dudi
ap sut giam dé tao ra nhura polyuretan (D-2) chira thé phan tan chira ham lugng chét ran
14 25% trong lugng va ¢ ¢d hat trung binh 14 70 nm. Nhya polyuretan (D-2) thu dugc ¢6
ham luong Si (dua trén cong thue) 1a 0 mg/kg, ham lugng nhom metaxylylen (dua trén

cong thic) 12 32% trong lugng.

Polyme hoa nhua polyuretan (D-3)

Binh phan tng bén cd duoc lip may khudy, binh ngung Dimroth, dng cap nito,
éng sdy silicagel, va nhiét ké dugc nap 5,12 phan trong luong 1,3-bis(isoxyanat-
metyl)xyclohexan, 6,11 phén trong lugng trietylen glycol, 162,75 phén trong lugng
polytetrametylen ete glycol c6 phan t&r lugng trung binh theo sb 1a 2.000, 8,19 phan

trong lugng axit dimetylolpropionic, va 102,15 phan trong luong metyl etyl keton lam
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dung moi, cac thanh phan nay dugc khudy trong méi trudng nito & 70°C, va da xac nhan
dugc rang dung dich phan ung dat dén duong lugng amin d& dinh. Sau khi ha nhiét do
ctia dung dich phan ung nay xudng 35°C, 6,18 phan trong lugng trietylamin dugc bd
sung vao dung dich phan ng dé thu duoc dung dich polyuretan tién polyme. Tiép theo,
783,15 phén trong lugng nudc dugc bd sung vao binh phan tng dugc 1ap bo phan phdi
don c6 kha nang khqu v6i toe do cao, nhiét dd ctia nude duge diéu chinh dén 15°C, tiép
theo, bd sung dung dich polyuretan tién polyme vao trong khi khudy va tron véi tbc dd
2.000 phut! dé cho dung dich polyuretan tién polyme duoc phén tdn trong nudc, dung
dich amin trong nuéc thu dugc bang cach tron 7,49 phan trong lugng
2-[(2-aminoetyl)amino]etanol va bd sung 29,97 ph?m trong lugng nudc vao va tiép theo,
dung dich amin trong nudc thu dugc bing cach tron 4,16 phan trong luong
N-2-(aminoetyl)-3-aminopropyltrimetoxysilan (tén thuong mai: KBM-603, dugc san
xudt bai Shin-Etsu Chemical Co., Ltd.) va 16,63 phﬁn trong lugng nudc duge bd sung
vao dé gay ra phan tng kéo dai mach. Tiép theo, metyl etyl keton va mot phan nuéc
duoc loai bd dudi ap suit giam dé tao ra nhya polyuretan (D-3) chira thé phén tan chta
ham Iuong chét rén 1a 25% trong lugng va cé c& hat trung binh 12 60 nm. Nhya
polyuretan (D-3) thu duge ¢6 ham luong Si (dua trén cong thirc) la 2100 mg/kg, ham

lugng nhom metaxylylen (dya trén cong thiee) 1a 0% trong lugng.

Polyme héa nhua polyuretan (D-4)

Binh phan ing bbn cb duoc lip may khudy, binh ngung Dimroth, bng cp nito,
éng sdy silicagel, va nhigt ké dugc nap 112,93 phan trong luong metaxylylen
* diisoxyanat, 58,81 ph'?m trong luong 4,4'-metylenbis(xyclohexyl isoxyanat), 27,19 phan
trong luong etylen glycol, 5,22 phan trong luong trimetylolpropan, 12,38 phan trong
luong axit dimetylolpropionic, va 121,52 phan trong luong metyl etyl keton lam dung
moi, cac thanh ph?m nay dugc khuéy trong moi trudng nito & 70°C, va da xac nhan dugc
rang dung dich phan ung dat dén duong lugng amin da dinh. Sau khi ha nhiét d§ cua
dung dich phan ing nay xubng 35°C, 9,15 phf?m trong lugng trietylamin dugc bd sung

vao dung dich phan Gng dé thu duogc dung dich polyuretan tién polyme. Tiép theo,
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797,80 phan trong lugng nudc dugce bd sung vao binh phan tng dugc lap bo phan phdi
don c6 kha nang khudy véi tdc d6 cao, nhiét dd cua nudc duge didu chinh dén 15°C, tiép
theo, bd sung dung dich polyuretan tién polyme vao trong khi khudy va tron véi tbc do
2.000 phut! dé cho dung dich polyuretan tién polyme dugc phan tan trong nudce, dung
dich amin trong nu6c thu dugc bang cach tron 21,94 phan trong luong
2-[(2-aminoetyl)amino]etanol va bd sung 87,77 phén trong lugng nudc vao va tiép theo,
dung dich amin trong nudc thu duoc béng cach tron 2,38 phi?m trong lugng
N-2-(aminoetyl)-3-aminopropyltrimetoxysilan (tén thuong mai: KBM-603, dugc san
xuét boi Shin-Etsu Chemical Co., Ltd.) va 9,50 phﬁn trong lugng nudc dugc bd sung
vao dé gay ra phan tng kéo dai mach. Tiép theo, metyl etyl keton va mot phan nuéc
duoc loai bo dudi ap suét giam dé tao ra nhua polyuretan (D-4) chira thé phéan tan chira
ham lugng chit rén 12 25% trong lugng va cé c& hat trung binh 1a 60 nm. Nhya
polyuretan (D-4) thu dugce c6 ham luong Si (dua trén cong thic) la 1200 mg/kg, ham

luvgng nhom metaxylylen (dya trén cong thirc) 14 25% trong luong.

Vidul
(1) Diéu ché dung dich phu 1 dugc st dung lam 16p phu

Céc vat liéu phu sau dugc tron vdi nhau dé diéu ché dung dich phu 1. Ty 1€ trong
lugng theo ham luong chét rén cta nhua polyuretan (B), nhya chira nhém oxazolin (A)

va nhuya polyeste (C) dugc thé hién trong Bang 1.

Nudc 31,80% trong lugng
Isopropanol 25,00% trong lugng
Nhya chtra nhém oxazolin (A-1) 24,00% trong lugng
Nhua polyuretan (B-1) 16,00% trong lugng
Nhua polyeste (C-1) 3,20% trong luong

(2) Piéu ché dung dich phu 2 dugc st dung lam 16p pht bao vé
Céc vat liéu phu sau dugc tron vdi nhau dé didu ché dung dich phu 2. Ty 1€ trong

luong theo ham lugng chét rén cta nhua polyuretan (D) nay dugc thé hién trong Bang 1.
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Nudce 46,00% trong lugng
Isopropanol 30,00% trong lugng
Nhya polyuretan (D-1) 24,00% trong luong

(3) San xuét mang nén polyeste va phi béng dung dich phu 1 (can 16p phu)

Nhuya polyetylen terephtalat c6 do nhét thuc 0,62 dl/g (30°C,
phenol/tetracloetan = 60/40) dugc cho qua budc két tinh so b, tiép theo, cho qua budc
sdy chinh, ép dun ¢ 280°C bang cach st dung may ép dun khudn chit T, va lam ngudi
nhanh va héa ran trén tréng cO nhiét do bé mat 1a 40°C dé thu duoc tAm vo dinh hinh.
Tiép theo, cho tAm thu dugc qua bude kéo gian 4,0 1an & 100°C theo hudng chiéu doc
giita truc 1am néng va truc lam nguoi. Tiép theo, dua dung dich phu 1 [én mot bé mit cia
mang kéo don tryc thu duge bang phwong phap phu can phun. Mang kéo gian don truc
dugc dua vao khung trong khi dugc séy kho, lam néng so bd & 100°C, cho qua budc kéo
gian 4,0 1in theo chiéu ngang & 120°C, va cho qua budc xtt Iy nhiét & 225°C trong Khi
tién hanh néi 16ng 6% theo chiéu ngang dé thu duge mang dang phan 16p ¢6 16p phu

0,100 g/m? dugc tao thanh trén mang polyeste dugc kéo gidn hai truc cd 36 day 12 pm.

(4) Tao thanh 16p oxit kim loai

Trén mot bé mit trén do 16p phu dugc tao thanh ctia mang thu dugc & bude (3)
néu trén, 16p oxit hdn hop gdm ¢ silic oxit va nhom oxit dugc tao thanh dudi dang 16p
oxit kim loai bang phuong phap ling phu hoi chum dién tur. Pé lam ngudn ling phti hoi,
hat SiO; (0 tinh khiét: 99,9%) va hat ALOs (9 tinh Kkhiét: 99,9%) c6 ¢& hat nam trong
khoang tr 3 mm dén 5 mm dugc su dung. Ché pham hon hop ctia 16p oxit hdn hop 12
Si02/ALOs (ty 1€ khéi luong) = 60/40. Trong mang dugc tao ra nhu vay (nghia la, mang
chtra 16p oxit kim loai / 16p phu), 46 day 16p oxit kim loai (16p oxit hdn hop Si02/ALO3)

1a 13 nm. Theo cach nay, thu dugc mang ling phu hoi gdm 16p phu va 16p oxit kim loai.

(5) Phit mang ling phit hoi bing dung dich phu 2 (can 16p bao vé)

Dung dich phu 2 dugc dua lén 16p oxit kim loai cua mang lang pht hoi thu dugc

-40-



38639

& budc (4) néu trén bang phuong phap ph truc khic 16m va sdy & 180°C dé thu duoc 16p
bao vé. Luong phu sau khi sdy 1a 0,350 g/m?* (kho).

Theo cach nay, thu dugc mang dang phén 16p gdm 16p phu / 16p oxit kim loai /
16p bao vé trén mang nén. Pbi v6i mang dang phén 16p thu dugce, kha nang thAm oxy va

d6 bén can dugc danh gia nhu duge mo ta trén day. Két qua duge thé hién trong Bang 2.

Céc Vi du 2 dén 10, cac Vi du so sanh 1 dén 3

Cac mang dang phéan 16p dugc tao ra theo cach tuong tu nhu trong Vi du 1,
ngoai trir trong bude diéu ché dung dich phu dé tao thanh 16p phu, ching loai nhya chura
nhom oxazolin (A), nhua polyuretan (B), nhua polyeste trong nuéde (C) va nhua acrylic
(E) dugc thay dbi nhu trong Bang 1, va cac vat liéu tuong tmg dugc thay dbi sao cho ty
1¢ trong lugng theo ham lugng chit rén giéng véi ty 16 khéi luong duge thé hién trong
Bang 1 (ty 1€ giita isopropanol vdi tbng lugng dung dich phu dugc dat la 25,00% trong
lwong nhu trong Vi du 1), va trong budc didu ché dung dich phu dé tao thanh 16p bao vé,
ching loai nhya polyuretan (D) dugc thay ddi nhu trong Bang 1. Kha néng thAm oxy va
d6 bén can ctia mang dang phén 16p thu dugc nhu trén dugc danh gia. Két qua dugc thé

hién trong Bang 2.
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Chi sb danh gia
Kha nang thdm oxy D6 bén céan
[ml/m?.ngay.MPa] [N/15mm)]
Trang thai  Saukhixuly | Trangthai ~ Sau khi xtr ly
binh thudng dun qué nhiét | binh thuong  dun qua nhiét
Vidu 1 0,9 1,0 4,0 3,2
Vidu2 1,0 1,3 4,2 3,5
Vidu3 1,0 1,0 4,1 3,3
Vidu 4 1,1 1,1 4.4 3,5
Vidu5 0,3 0,3 42 3,5
Vidu 6 1,2 1,2 4,0 3,5
Vidu7 2,5 2,5 4,0 3.3
Vidu 8 2,2 3,0 4,0 3,0
Vidu9 3,0 4,0 4,0 3,0
Vidu 10 2,5 2,5 4,0 3,0
Vidu so sanh 1 1,0 50,0 4,0 0,5
Vi du so sanh 2 1,0 2,0 4,0 1,5
Vi du so sénh 3 3,0 5,0 4,0 1,0
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YEU CAU BAO HOQ

1. Mang dang phan 16p bao gbm 16p phu, 16p oxit kim loai va 16p bao vé, cung hodc
khong cuing véi 1op xen khac, dugc can theo th{r tu nay trén it nhAt mot bé mit cia mang
nén polyeste,

trong do 16p phu bao gdém nhya chira nhom oxazolin (A) va nhua polyuretan
B),

trong d6 ham lugng ciia nhom oxazolin trong nhua chita nhém oxazolin (A)
nim trong khoang tir 5,1 dén 9,0 mmol/g,

trong do tri sb axit cua nhua polyuretan (B) nam trong khoang tir 25 dén 50 mg
KOH/g,

trong d6 nhua polyuretan (B) thu dugc bang cach cho tién polyme c6 dau tan
nhom isoxyanat phan ung voi chit don mach,

trong do chat don mach bao gém 4,4'-diphenylmetandiamin, tolylendiamin,
1,3- hoic 1,4-xylylendiamin, hodc hon hop cta ching, 3-aminometyl-3,5,5-trimetyl-
xyclohexylamin (con dugc goi la: isophorondiamin), 4,4'-dixyclohexylmetandiamin,
1,3- va 1,4-bis(aminometyl)xyclohexan, etylendiamin, 1,6-hexametylendiamin,
hydrazin, hydrazin hydrat, hodc 2-((2-aminoetyl)amino)etanol,

trong do tién polyme c6 dAu tin nhom isoxyanat thu dugc bang cach cho hop
phan polyisoxyanat phan (mg v6i hop phan polyol chira diol c6 2 dén 6 nguyén tir
cacbon, va polyol chtra nhém carboxyl,

trong do6 16p oxit kim loai bao gbm oxit hdn hop gdm ¢ silic oxit va nhom oxit,
va

trong d6 16p bao vé bao gdm nhya polyuretan (D) chtra nhém metaxylylen voi
lwong nam trong khoang tir 20 dén 33% trong lwong va nhom silanol v6i lugng nim
trong khoang tir 700 dén 1700 mg trén mdi kg nhya cAu thanh nhua polyuretan (D), dudi
dang lugng Si nguyén td c6 mat trong nhom silanol,

trong d6 nhua polyuretan (D) thu dugc bang cach cho tién polyme 6 dau tan
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nhom isoxyanat phan ung voi chéat don mach chira hop chét alkoxysilyl ¢c6 nhém amino,
trong d6 tién polyme ¢ d4u tAn nhém isoxyanat thu dugc bang cach cho hop

phan polyisoxyanat phan mg v6i hop phan polyol chira diol c6 2 dén 6 nguyén tu

cacbon, va polyol chira nhém carboxyl.

2. Mang dang phén 16p theo diém 1, trong do6 16p phu bao gbm nhua (C) c0 tri s axit

bang hodc 16n hon 30 mg KOH/g.

3. Mang dang phén 16p theo diém 1 hodc 2, trong d6 16p phu bao gdm nhya acrylic (E)

¢6 tri sb axit bang hodc nho hon 10 mg KOH/g.

4. Mang dang phéan 16p theo diém bat ky trong sb cac diém tir 1 dén 3, trong do trong 16p

phu, nhwa polyuretan (B) c6 mat vdi lugng nam trong khoang tir 15 dén 60% trong

lugng, va nhya chira nhom oxazolin (A) co mat v6i lwong ndm trong khoang tir 30 dén

60% trong lugng.
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