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(54) MANG NHIEU LOP

(57) Sang ché dé cap dén mang nhiéu 16p ma ¢, khi dugc tao ra dudi dang mang nhiéu
16p can khi dugc trang bi 16p mang mong vo co, cac dédc tinh can khi tuyét voi do két dinh
gilra cac 16p tuong ung theo cac diéu kién thong thuong va ké ca sau khi duoc xur ly nong
am, c6 do két dinh tot ké ca khi trai qua qua trinh xtr Iy nhu in hodc dat méng, va dé dang
dugc san xuat v6i chi phi thap. Mang nhiéu 16p khac biét & chd 1a co: 10p boc trén it nhat
mot bé mit cia mang nén, 16p boc chura hop phan nhya cta 16p boc ma chira nhya co
nhom oxazolin lam thanh phan cdu tao; 16p mang mong vo co trén 16p boc; va 16p bao v¢
c6 nhya uretan va ¢ trén 16p mang mong v6 co, mang nhiéu 16p c6 d cimg bé mat nam
trong khoang tir 350N/mm? dén 700N/mm?2, va 16p bdo v¢ c6 d§ nham trung binh sb6 hoc
nam trong khoang tir 0,5nm dén 2,0nm trén 2-pm vudng.
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Linh vwc k§y thuit dwge dé cap

Sang ché dé cap toi mang nhidu 16p dung trong linh vyc bao goéi thuc
phim, thubc, san pham cong nghé va céc san pham khéc. Cu thé hon, sang ché @&
cép t6i mang nhiéu 16p ma c6 thé c6 cho thdy dugc hidu qué cin khi tdt, do két
dinh, hi€u qua in va chju néng am do viéc didu khién cac dac tinh héa hoc trén bé
mdt mang khi mang nay dugc lam nhw mang nhiéu 16p can khi co 16p mang

mong vo co.

Tinh trang ky thuit cia sang ché

Céc vt liéu bao gbi dung cho thuc phém, thube va cac san phém khac
cén phai c6 dic tinh can céc khi nhu oxy va hoi nuéc, nghia 13, hiéu qua can khi
dé ngan khong cho céac protein, va chit béo va diu bi oxy hoa, gilt dugc huong vi
va d tuoi, va duy tri duge cac hiéu qua cua thube. Cac vat liéu can khi dung
trong cac thiét bi dién t hodc cac bd phén dién t&, nhu cac tim pin mat troi va
cac EL hitu co, cin phéi ¢6 dugc hiéu qua can khi cao hon so véi cac vat liéu bao
g6i dung cho thuc phdm va cac san pham khéc.

N6i chung, khi str dung thuc phdm ma cin phai boc kin cic khi khéc
nhau, nhu hoi nuée va oxy, cho dén nay cac than nhidu 16p can khi da duoc st
dung ma c6 mang nén lam bang vat liéu chat déo, va mang méng kim loai hodc
mang moéng vd co trén bé mit cla mang nén, mang mong néu trude duoc lam
bﬁng, vi du, nhoém, hodc loai mang méng néu sau dugc 1am béng céac oxit vO co
nhu silic oxit hodc nhém oxit. Ngoai cac than nhiéu 16p nay, than nhidu 16p da
dugce st dung rong réi trong d6 mang méng oxit vo co dugc lam bang, vi dy, silic

oxit, nhdm oxit hodc hdn hop chira cac oxit nay (16p mang mong vo co) duoc tao
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ra do than nhiéu 16p 1a trong sudt dé cho phép kiém tra phin bén trong than nhiéu
16p.

Tuy nhién, c4c than nhidu 16p can khi nay c6 van dé 1a 16p mang méng
v0 co bi hu hai vé mit vat 1y do tai trong udn trong bude hau xt Iy than nhidu
16p, nhu in, budc tao 16p hodc tao tai, va trong bude luu thong/van chuyén than
nhiéu 16p khién cho than nhiu I6p bi suy giam vé hiéu qua can khi. Mot khi 16p
mang méng v co bi hu hai trong buée xtt 1y, lo ngai ring than nhiéu 16p bi hu
hai 16n vé hiéu qua can khi do phai trai qua budc xtt Iy néng 4m tiép theo nhu
vide xir 1y soi/chung cét. Hon nita, mang moéng trong d6 su két dinh gitra cac 16p
1a kém giita 16p tu hoi va nhya tiép xuc 16p nay trai qua su tach 16p do tai trong
udn. Do vy, cac van dé gap phai 12 mang bi suy giam vé hiéu qua can, va dd cin
chtra bén trong bi ro ri.

Dé khic phuc cac van dé ndy, da c¢6 phuong phap dé cai thién su suy
gidm clia c4c than nhiéu 16p can khi ma 16p mang méng vo co dugc tao ra trong
do, phuong phdp duéi day da dugc goi y: phuong phap dinh vi 16p boc lam bang
nhya polyuretan c¢6 nudc hodc nhua polyeste ma c6 thé c¢6 nhiéu loai, hoic hén
hop chtra polyuretan va polyeste (vi du, xem tai liéu sang ché 1) gifta mang nén
polyeste va 16p mang mong v co duge tao ra béi, vi du, két tia hoi. Hon thé
nita, bdo céo da dugc thuc hién v& cong nghé tao 16p cho 16p boc 1am bing
polyme hoa tan trong nuéc chita nhém oxazolin dé cai thién do khang nuéc cia
16p boc & diéu kién néng 4m (vi du, xem tai liéu sang ché 2). Viéc tao 16p cta 16p
boc gifta mang nén va mang mong vo co ¢ thé duoc thuc hién mot cach lién tuc
trong khi tao ra mang méng bang chit nén. Do d6, viéc tao 16p c6 thé dugc trong
doi s€ lam cho cho chi phi ha thép hon so véi viée tao 16p bao vé trén mang
mong vd co. Tuy nhién, trong két ciu nay, than nhiu 16p thu dugce ¢ hiéu qua

can khi khong dii do 16p boc nay khong c6 hiéu qua can khi khién cho chi 16p
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mang moéng vo co dong gép chu yéu vao hiéu qué can khi ctia than nhiéu 16p. Do
d6, két cdu nay c6 vén d@ 1a than nhiéu 16p c6 hiéu qua can khi khong du.

DPé khic phuc van dé nay, nd luc da dugc thuc hién trong d6 16p bao vé
¢6 hiéu qua cén khi dugc dit thém 1én mang méng vo co néu trén. Vi dy, da goiy
phuong phép boc phan trén cta mang vo co bing polyme hoa tan trong nudc,
hop chat v6 co dang 14 mong, va alcoxit kim loai hogc chét thity phén cua ching,
va sau d6 trén mang mong vo co sit dung phwong phép sol-gel dé tao ra phtc
chit vo co chira hop chét vo co dang 14 mdng, va polyme hoa tan trong nuéc.
Theo phuong phép nay, than nhiéu 16p thu duogc thé hién céc déc tinh tuyét voi
ké ca sau khi duogc xit Iy néng 4m. Tuy nhién, chit 16ng cép cho 16p pht c6 d6 6n
dinh thp nén gdy ra cac cac vin d& sau: than nhidu 16p bi thay ddi céc dic tinh
gift thoi diém bat ddu boc va thoi diém két thic vide boc nay (vi du, khi than
nhiéu 16p dugc 1am thanh mang cudn dé dugc luu thong trong cdng nghiép, than
nhiéu 16p bi thay ddi bén trong than gitra phan chu vi ngoai va phéan chu vi trong
cua cudn mang); mang bj thay dbi cac dic tinh theo chiéu rong ctia mang do hoi
c6 chénh léch vé nhiét do 1am khoé hodc xtt 1y nhiét cua mang theo chiéu rong; va
chit lvong cia cac mang nay bi thay d6i manh mé theo moi truong tai thoi diém
san Xuat cdc mang. Hon thé nita, mang nhan duoc bang cach boc theo phuong
phép sol-gel c6 d6 mém déo kém. Do d6, vén dé dugc chi ra la khi mang bi udn
hodc bi va cham, cac 16 kim hodc khuyét tat s& xuét hién mot cach dé dang nén
giam hi€u qua can khi ciia mang. Ngoai ra, mang dugc boc bang phuong phap
sol-gel ¢6 kha ning thdm w6t bé mit thép va nhd d6 ¢6 xu huéng tré thanh bé
mit phing va nhn, do d6 ndy sinh van dé trong d6 khong dat duoc du do két
dinh trén myc & thoi diém xt 1y in hogc trén 16p két dinh & thoi diém x 1y dat
méng. Dé giai quyét van dé nay, can phai c6 cac bién phép nhu thay ddi céac

thanh phan clia myc hogc chat két dinh dé c6 cu triic ma c6 kha nang két dinh
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hon v6i 16p sol-gel, kéo dai thoi gian 140 hoa sau khi tng dung, va tang d§ day
mang két dinh, do d6 phai chiu sy han ché vé nang suit & thoi diém xu ly hodc
tinh kinh té (chi phi).

Trong tinh huéng nay, trong phuong phéap boc khong st dung phuong
phép sol-gel hodc phuong phéap twong tu, nghia 13, trong phuong phap boc trong
d6é nhua chu yéu duoc st dung va tai thoi diém boc br?lng nhya, phan tng lién két
ngang dugc dién ra trong 16p boc, phan g nay duoc mong mudn ning cao kha
néng tao ra l6p nhya trén 16p mang méng vo co. Vi du vé céic than nhidu 16p céan
khi ¢6 dugc sy céi thién nay bao gdm c4c than nhidu 16p can khi trong d6 phan
trén clia mang mong vo co duge boc bing 16p nhua chira hop chét vo co dang 14
mong c6 ty 1€ co va c& hat cy thé; cac than nhiéu 16p can khi trong d6 phén trén
clia mang méng vo co duge boc bang nhwra ngin chira tac nhan lién két xilan; va
than nhiéu 16p trong d6 phan trén cia mang méng vd co dugc boc bing
polyuretan chta nhém m-xylylen (xem, vi dy, tai liéu sang ché 3).

Tuy nhién, trong diéu kién hién tai, mbi phuong phap néu trén déu khong
6 kha nang tao ra mang cén khi tuyét voi vé do 6n dinh san pham va kinh té khi
san xuit, ma van gitt dugc hiéu qua can va do két dinh k& ca khi di x Iy néng
4m khéc nghiét, va san pham con c6 hiéu qua véan chuyén va két dinh du véi muc
¢ thoi diém in va véi chat két dinh & thoi diém dét mong.

Cdc gidi phdp ky thudt da biét

Tai liéu sdng ché

Tai liéu sang ché 1: JP-A-02-50837

Tai liéu sang ché 2: Bang sang ché Nhat s6 5560708
Tai lidu sang ché 3: Bing sang ché Nhat s 4524463
Tai liu sdng ché 4: JP-A-11-179836

Cdc van dé duwoc sdng ché gidi quyét
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Cu thé 13, giai phép theo tai liéu sang ché 2 néu trén nhdm duy tri hidu
qua can chung hoi ctia mang nhiéu 16p; do d6, cac didu tra vé hiéu qua can khi
khong dugc thuc hién truée khi than nhiéu 16p dugc xir ly. Dbi véi giai phap néu
trong tai liu séng ché 3, viéc diéu tra duoc thuc hién vé su phu thudc nhiét do
ctia mirc d9 thdm thau oxy cua than nhiéu 16p. Mdi dic tinh trong cac dic tinh
nay thé hién tri sb tot. Tuy nhién, cac diéu tra vé& hiéu qua can khi hodc d6 két
dinh ctia mang nhiéu 16p sau khi xir 1y néng 4m khic nghiét, nhu chung hoi/s6i

lai khong dugce thuc hién.

Ban chit ky thuat ciia sang ché

Sang ché da duogc thyc hién dé khic phuc céc vn d& cua giai phap k¥
thuat da biét. Muc dich cia sang ché 1a dé xuét mang nhiéu 16p ma khi mang
dugc lam nhu mang nhiéu 16p can khi ¢6 16p mang mong vd co s€ cd cac uu
diém sau: & trang thai ma mang duoc gilt & trang thai binh thuong, va ké ca sau
khi mang dugc xir Iy néng dm, mang nhiéu 16p c¢6 hiéu qua can khi oxy va do két
dinh gifta cac 16p cla no 1a tuyét véi; co do két dinh t6t khi xr ly nhu khi viéc in
hodc dat mong duoc thuc hién; d& san xuét; va cling tuyét voi vé khia canh kinh
té.

Cdch thirc gidi quyét van dé

Céc tac gia sang ché da thiy ring: mang nhidu 16p duoc tao ra dé c6 ciu
truc trong d6 16p mang méng vo co dugc kep gitta 16p boc riéng va 16p bao vé
can riéng ma mdi 16p nay déu c6 ddo mém déo va d6 két dinh tuyét voi; va két chu
ndy cho phép nang cao hidu qua can khi ctia mang nhiéu 16p truée khi thuc hién
viée xit 1y, va cho phép duy tri hiéu qua can, va do két dinh ké ca sau khi mang
dugc cho xur Iy néng am khéc nghiét. Do dd, sang ché da duoc thue hién.

Do véy, cac khia canh hodc cdc phuong an cua sang ché dugc md ta duéi
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day.

(1) Mang nhiéu 16p, bao gdm mang nén, va 16p boc duge bé tri trén/bén
trén it nhat mot bé mat cua mang nén; 16p boc bao gdm hop phin nhwa danh cho
16p boc, bao gé)m, nhya ¢6 nhom oxazolin 1am thanh ph?m c4u tao; mang nhiéu
16p ¢6 16p mang méng v6 co trén/bén trén 16p boc, va con co 16p bao v€ ma co
nhya uretan trén/bén trén 16p mang méng vo co; 16p bao vé cla mang nhiéu 16p
c6 do cling bé mit ndm trong khoang tir 350N/mm? dén 700N/mm>; va 16p bao
vé ¢6 dd nhdm trung binh sé hoc nim trong khoang tir 0,5nm dén 2,0nm trén
2-um vuodng.

(2) Mang nhiéu 16p theo muc (1), trong d6 16p bao vé bao gébm thanh
phan thom hodc thom-béo.

(3) Mang nhiéu 16p theo muc (1) hodc (2), trong d6 16p bao vé bao gdbm
thanh phan diisoxyanat m-xylylen.

(4) Mang nhiéu 16p theo muc bat ky trong sb cac muc (1) dén (3), trong
d6 nhya chira nhém oxazolin trong hgp phan nhya ding lam 16p boc, chira lugng
nhém oxazolin nim trong khoang 5,1mmol/g dén 9,0mmol/ g.

(5) Mang nhiéu 16p theo muc bat ky trong s6 cac muc (1) dén (4), trong
do6 16p boc ¢6 trong d6 nhua acrylic ¢6 tri s axit 14 10 mgKOH/g hoic thip hon.

(6) Mang nhiéu 16p theo muc bAt ky trong s6 cac muc (1) dén (5), trong
d6 16p mang moéng vo co 12 16p oxit hdn hop chira silic oxit va nhém oxit.

Hiéu qua ctia sdng ché

Séng ché dé xuét mang nhiéu 16p ma khi mang nay dugc dung lam mang
nhiéu 16p can khi co 16p mang méng vo co thi c6 cac vu diém sau: chic chin
ring & trang thai ma mang dugc gilt & trang thai binh thudng, hoic ké ca sau khi
mang duoc cho xir Iy néng 4m khéc nghiét nhw xir Iy chung hoi, mang nhiéu 16p

thé hién hiéu qua can khi tuyét voi, va thé hién do bén 16p (dd két dinh) tét ma
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khong tao ra su tdch 16p bat ky. Ngoai ra, ngay ca trong bugc xtr Iy nhu in hoic
dat méng, mang nhiéu 16p theo sang ché c6 thé dam bao chét lugng san pham 6n
dinh bét ké vt liéu dugc lya chon va theo pham vi cac diéu kién san phém rong,
nén c6 thé tao ra mang can khi ma tuyét voi vé ca kha nang kinh té 14n do én

dinh san pham, va c6 cac dic tinh dong nhat.

MG ta chi tiét sang ché

Mang nhiéu 16p theo sang ché 1a mang moéng c6 mang nén déo; va 16p
boc, 16p mang moéng vo co, va 16p bao vé trén/bén trén it nhat mot bé mdt cla
mang nén ndy. Piu tién, mang nén déo s& dugc md ta. Tiép theo, 16p boc, 16p
mang méng vo6 co va cac 16p khac ma mdi 16p duoc dat mong trén/bén trén mang
nén nay s& duoc mo ta.

Mang nén

Vi du, mang nén dung trong séng ché (dudi day con dugc goi 1a “mang
nén”) 6 thé 13, vi du, mang duogc ché tao béng cach ép dun néng chay chit déo,
tuy y kéo mang ép dun theo chidu doc va/hodc theo chidu ngang cia mang nay,
va sau d6 lam ngudi va ¢d dinh mang bang nhiét. Cac vi du vé& chit déo bao gbm
include céc polyamit nhu duogc dai dién boi ni 16ng 4-6, ni 16ng 6, ni 16ng 6-6, va
ni 1léng 12; cdc polyeste nhu duge dai dién boi polyetylen terephtalat,
polybutylen terephtalat, polyetylen-2,6-naphtalat; céc polyolefin nhu dwoc dai
dién boi polyetylen, polypropylen, va polybuten; va thém clorua polyvinyl,
clorua polyvinyliden, rugu polyvinyl, polyamit thom nguyén khai, polyamitimit,
polyimit, polyeteimit, polysulfon, polystyren, va axit polylactic. Trong sé nay,
cac polyeste duge uu tién theo quan diém vé do khéng nhiét, do on dinh kich
thude va dd trong subt, va t6t nhat néu, polyetylen terephtalat, hodc copolyme

dugc ché tao bang cach dong tring hop polyetylen terephtalat va mét sb thanh
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phan khac.

Maing nén c6 thé 1a mang nén c6 d day mang bét ky theo d6 bén co hoc
mong mudn, do trong sudt va céc muc dich khac ciia mang, va nhu cau sir dung
mang. D§ day mang khong bi gidi han cu thé. Do day mang thuong dugce dé xuit
nim trong khoang tlr Spm dén 250um. Khi mang nén dugc st dung lam vt liéu
bao goi, 46 day dugc mong mubn nim trong khoang tir 10pm dén 60pm.

D9 trong subt cua mang nén khong bi giéi han cu thé. Khi mang nén duge
st dung lam vAt liéu bao géi ma can dén do trong sudt, mang dugc mong mudn
c6 h¢ sd truyén tia sang 1a 50% hoic nhidu hon.

Mang nén c6 thé 1a mang mot 16p 1am bang mot loai chét déo, hoic
mang nhiéu 16p trong d6 hai hoic nhiéu mang déo dugc dat mong 1én trén nhau.
Khi mang nén la mang nhiéu 16p, vi du, cac loai than nhiéu 16p, sb luong 16p
mong, va phuong phap tao 16p khong bi gidi han cu thé. Cac thong s6 nay c6 thé
duge chon theo ¥ mudn tir cac phuong phap d4 biét theo muc dich ctia mang.

Néu khong anh huong xdu dén muc dich ctia sang ché, mang nén c6 thé
duge dua xir Iy bé mit nhu xir ly phéng dién hoa, phong dién phat sang, xir Iy
béng Itra, hodc xir 1y tao nham bé mit. Hon nira, mang nén co thé duoc dua xtr ly
neo boc, in hogc trang tri ching han.

Lép boc

Lép boc theo sdng ché bao gdm nhwa c6 nhém oxazolin. Trong 16p boc
nay, dic biét dugc wu tién néu cac chit khong phéan ing ngoai cadc nhém oxazolin
clia ching la c6 mat. Cac nhdm oxazolin ¢6 4i luc cao véi mang mong vb co, nhu
oxit kim loai. Hon nita, khi 16p mang mong vo co dugc tao ra, cadc nhém phan
ung véi cac géc thiéu 0Xy cua oxit v0 co da tao ra, hodc hydroxit kim loai, khién
cho cdc nhom oxazolin thé hién d6 két dinh manh v6i 16p mang méng vd co.

Ngoai ra, cdc nhém oxazolin khong phan tmg c6 mit trong 16p boc phan tng véi



40803

mang nén va ¢6 dau cudi cla axit cacboxylic dugc tao ra do thity phan 16p boc,
khién cho cic nhém tao ra lién két ngang. Do vy, 16p boc c6 thé giir do khéng
nudc.

Bing c4ch lam cho céc gbc ctia nhém oxazolin khong phan tng va cac
gbe lién két ngang da phan tng cung ton tai trong 16p boc, 16p boc tré thanh
mang mong c6 ca d6 khang nuéc va do mém déo. Vi ly do nay, khi ti trong udn
hodc tai trong turong tu tac dong 1én 16p boc, strc cing 1én 16p mang moéng vo co
c6 thé duogc giam khién cho 16p nay c6 thé dugc han ché khong cho gidm vé hiéu
qua can khi.

Ngoai ra, 16p boc chi dugce lam béng nhua c¢6 nhém oxazolin c6 thé thé
hién do khang xtr ly néng 4m. Tuy nhién, khi 16p boc dugce dua xir ly néng 4m
khic nghiét & nhiét dd cao hon va lau hon, 16p mang méng vo co khong thé tranh
duoc bi hu hai do bién dang cta chinh 16p boc do 16p boc nay phan nao khong ¢6
dud lyc dinh két. Do do, theo sang ché, tét hon 1a 16p boc con ¢6 nhya acrylic dé
I6p boc ndy 6 thé dam bao du xur Iy nong 4m khéc nghiét hon. Tiép nbi do
khdng nuéc thi viéc cé ca nhua acrylic lam cai thién luc dinh két cua 16p boc
nay.

Khi nhya uretan, cu thé 13, nhya uretan ¢6 nhém cacboxylat con duoc
chtra trong hop phéan nhya lam 16p boc theo séng ché, 16p boc thu duoc c6 thé c6
duge d6 khang xt 1y néng 4m cao hon. N6i cach khac, khi nhém cacboxylic
trong nhya uretan dugc lam cho phan ting v6i nhém oxazolin, 16p boc trd thanh
16p ¢6 d6 mém déo cua nhua uretan ma van duoc lién két ngang mot phan. Do
do6, muc giam stc cang trong mang mong vo co ¢6 thé dat dugc & mirc cao hon.

Mic du mang nhidu 16p theo séng ché 13 than nhidu 16p c6 16p mang
mong vo co, vige tao 16p cua 16p boc cho phép 1ép mang moéng vo co duy tri hiéu

qua can khi va sy két dinh gitra céac 16p theo phuong 4n thuc hién néu trén ké ca

-10-
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sau khi mang nhiéu 16p duoc xit 1y néng 4m nhu chung hoi.

Céc thanh phan c4u thanh cta hop phan nhua 1am 16p boc, ma tao ra lop
boc s& duoc mo ta chi tiét duéi day.

Nhyea (A) c6 nhém oxazolin

L6p boc theo sang ché chaa nhya c6 nhom oxazolin. Vi dy, nhua c¢é
nhém oxazolin nay 1a polyme c6 nhém oxazolin ma dugc ché tao biang cach ddng
trung hop monome chua no polyme héa duge c6 nhém oxazolin va monome
chua no polyme hoa duoc khac tiy y bang phuong phap da biét trong linh vuc ky
thuat nay (vi du, polyme hoéa trong dung dich hoic polyme héa trong nhii twong).

Céc vi du vé monome chua no polyme héa dugce ¢ nhom oxazolin bao
g0m 2-vinyl-2-oxazolin, 2-vinyl-4-metyl-2-oxazolin, 2-vinyl-5-metyl-2-oxazolin,
2-isopropenyl-2-oxazolin, 2-isopropenyl-4-metyl-2-oxazolin, va
2-isopropenyl-5-etyl-2-oxazolin. C4c monome nay c6 thé duoc sir dung riéng 18
hodc két hop hai hodc nhiéu monome.

[0026]

Céc vi du vé monome chua no polyme héa dugc khéc bao gdm metyl
(meth)acrylat, etyl (meth)acrylat, propyl (meth)acrylat, butyl (meth)acrylat,
2-etylhexyl (meth)acrylat, xyclohexyl (meth)acrylat, lauryl (meth)acrylat,
isobornyl (meth)acrylat, va alkyl khac hoic cac xycloalkyl este cta axit
(meth)acrylic ma moi este ¢6 tir 1 dén 24 nguyen t cacbon; 2-hydroxyetyl
(meth)acrylat, hydroxypropyl (meth)acrylat, va cac hydroxyalkyl ester khéc ctia
axit (meth)acrylic ma mdi este c6 tir 2 dén 8 nguyeén tu cacbon; styren,
vinyltoluen, va cac hop chét vinyl thom khac; (meth)acrylamit,
dimetylaminopropyl(meth)acrylamit, dimetylaminoetyl (meth)acrylat, san phdm
cong bt ky cua glyxidyl (meth)acrylat va amin; polyetylen glycol (meth)acrylat;

va N-vinylpyrrolidon, etylen, butadien, cloruapren, vinyl propionat, vinyl acetat,
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va (meth)acrylonitril. Cac chét nay c6 thé duoc st dung riéng 1& hodc két hop hai
hodc nhiéu chét.

Xét trén quan diém vé nang cao kha ning tuong thich cia nhuwa nay véi
céc nhya khic va kha ning w6t va hiéu suét ctia phan g lién két ngang, nang
cao do trong subt cia 16p boc, va céac thong sb khac, tét hon néu nhua c¢6 nhom
oxazolin dung trong sang ché 1a nhua phén tan trong nuéc. Pé lam cho nhua c6
nhém oxazolin nay 1a nhua phén tan trong nude, t6t hon néu né duoc két hop véi
monome ua nudc, nhu monome chua no polyme héa duge khac, thanh céc
monome bt dau tir nhua.

Céc vi du vé monome wa nuéc bao gbm 2-hydroxyetyl (meth)acrylat,
metoxy polyetylen glycol (meth)acrylat, cdc monome, ma mdi monome cé chudi
polyetylen glycol, nhu hgp chit monoeste duoc 1am bang axit (meth)acrylic va
polyetylen glycol, 2-aminoetyl (meth)acrylat va cac mudi cua chung,
(meth)acrylamit, N-metylol(meth)acrylamit, N-(2-hydroxyetyl)(meth)acrylamit,
(meth)acrylonitril, va natri styrensunfonat. Ngoai c4c monome nay, monome
duoc wru tién 12 loai ¢6 chudi polyetylen glycol, nhu hop chit monoeste dugc 1am
bang axit (meth)acrylicva polyetylen glycol (t6t hon 1a trong lugng phan tir cia
chudi polyetylen glycol nap vao nim trong khoang tir 150 dén 700, va ndm trong
khoang tir 150 dén 200, cu thé 13, xét trén quan diém vé d6 khang nudc ciia mang
nhiéu 16p, hodc t6t hon 1a ndm trong khoang tir 300 dén 700 néu xét trén quan
diém vé kha nang tuong thich cia monome véi cac nhya khac, va do trong subt
cda 16p boc).

Tét hon 1a trong copolyme dugc lam bang monome chua no polyme héa
dugc ¢6 nhdém oxazolin va monome chua no polyme hoa duogc khéc, ty 1€ hop
phén theo mol ciia monome chua no polyme hoéa dwge c6 nhém oxazolin nay

nim trong khoang tlr 30% dén 70% theo mol, t6t hon nita 13 ndm trong khoang tir
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40% dén 65% theo mol.

Tt hon 1a trong nhua c¢6 nhém oxazolin, lwgng nhém oxazolin nim
trong khoang tr 5,1mmol/g dén 9,0mmol/g, t6t hon nita 12 nim trong khoang tir
6,0mmol/g dén 8,0mmol/g. Trong cac gidi phdp da biét, ddi véi viec st dung
nhya ¢6 nhém oxazolin trong 16p boc, vi du dudi day da dugc bao cdo; vi du ma
trong d6 luong nhya c6 nhém oxazolin khoang 5,0mmol/g dugc sit dung (vi du,
xem tai liéu sang ché 4). Theo sang ché, tuy nhién, nhua c6 lrong nhém oxazolin
tuong dbi 16n dugc st dung. S¢ di nhu vay 1a do viée st dung nhya c6 luong
nhém oxazolin twong ddi 16n cho phép tao ra két ciu lién két ngang trong 16p boc
va dong thoi lam cho mot sé nhém oxazolin vin con lai trong 16p boc. Két qua
1a, diéu nay g6p phan vao viéc duy tri hiéu qua can khi ciia mang nhiéu 16p, va
cai thién d6 khang udn cua 16p nay khi mang dugc cho xtt Iy néng 4m. C4c nhya
chira nhém oxazolin nay c6 ban san véi tén “EPOCROS (nhan hiéu hang hoa da
déng ky)” do Nippon Shokubai America Industries, Inc cung cép.

Tét hon 14 ty 18 theo luong cta nhya ¢6 nhém oxazolin trong toan b cac
thanh phan nhua trong hop phan nhua ding 1am 16p boc nim trong khoang tir
20% dén 60% theo khéi lugng, tot hon nita 12 ndm trong khoang tir 25% dén 55%
theo khéi Iwgng, tham chi t8t hon nita 13 nim trong khoang tir 30% dén 50% theo
khoi lugng ctia toan bd nhya, ty 18 cia n6 1a 100% theo khéi luong. Néu ty 18
theo lugng ctia nhya ¢6 nhom oxazolin 13 thdp hon 20% theo khéi luong, do
khang nuée két dinh trén co s& nhém oxazolin c¢6 xu huéng khong duge thé hién
du. Dong thoi, néu ty 1¢ cao hon 60% theo khéi luong, ty 18 ciia cac nhém
oxazolin khong phan tng lai 16n khién cho 16p boc ¢6 luc dinh két khoéng du. Do
d6, mang nhiéu 16p bj giam d6 khéng nuéce theo cach bét loi.

Nhuea acrylic (B)

Nhua acrylic ¢6 thé duoc két hop vao trong hgp phan nhya dung lam 16p
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boc dé cai thién do khang nude va do khang dung méi cta 16p boc. Nhua acrylic
c6 thé 1a nhua acrylic ma dbi véi chung thi alkyl acrylat va/hoic alkyl metacrylat
(du6i ddy cdc monome nay c6 thé duoc goi chung la “alkyl (meth)acrylat™)
ma/dugc sit dung nhu mot hodc cic thanh phén chinh. Vi du cu thé cua nhua
acrylic 1a nhua phan tdn hoic hoa tan trong nudc thuong chia chaa alkyl
(meth)acrylat theo ty 1€ theo lwong ndm trong khoang tir 40% dén 95% theo mol,
va theo tity y chira thanh phan vinyl monome dong trung hop dugc ¢6 nhém chire
theo ty 1¢ theo lwong nim trong khoang tir 5% dén 60% theo mol. Khi ty 1€ theo
luong cua alkyl (meth)acrylat trong nhya acrylic dugc dit & 40% hozc nhiéu hon
theo mol, hop phén nhua trd nén tdt, cu thé 14, vé& kha nang son, va do bén va do
chéng tao khéi cuia mang son thu dugc. Pong thoi, khi ty 1€ theo luong cua alkyl
(meth)acrylat dugce dit & 95% hoac thdp hon theo mol va hop chat c6 nhém chire
cu thé dugc dua vao nhwa acrylic, vi du thanh phén c6 thé déng trung hop, dé c6
dugce ty 1€ 5% hodc nhiéu hon theo mol, nhua acrylic ¢6 thé da dang tr& thanh
nhya hoa tan hodc phan tan trong nudc va hon nira trang thai ndy c6 thé dugce tao
on dinh trong thoi gian dai dé din dén céc cai thién vé d0 két dinh gitra 16p boc
va mang nén, va do bén, d6 khéng nudc, do khang dung méi va cac thong sb
khéc cta 16p boc, cac dic tinh nay 1 trén co s6 phan g bén trong 16p boc. THt
hon 1a ty 1€ theo luong cua alkyl (meth)acrylat nim trong khoang tir 50% dén
90% theo mol, tdt hon nita 12 nim trong khoang tir 60% dén 85% theo mol.

Vi du, nhém alkyl trong alkyl (meth) acrylat 1a metyl, n-propyl,
isopropyl, n-butyl, isobutyl, 2-etylhexyl, lauryl, stearyl, hodc nh6m xyclohexyl.

Céc vi du v& nhém chirc trong vinyl monome dong trung hop dugce cé
nhém chirc bao gdm nhém cacboxyl, nhém axit anhydrit, nhém sunfonat hodc
cac mudi cla ching, nhém amit hodc nhém amit dugc alkylolat héa, nhdém amino

(cac vi du vé ching bao gdm c4c nhém amino da dugc the), nhém amino

-14-



40803

alkylolat héa hoic cac mudi cua ching, nhém hydroxyl, va nhém epoxy. Tét
nhét 14 c4c nhém carboxyl, axit anhydrit, va nhém epoxy. Chi mét, hodc hai hodc
Iﬁﬂ&JUOHgsécécnhénlch&cnaycéthécérnét

Céac vi du vé hop chét ¢6 nhém cacboxyl hodc nhom axit anhydrit, ma st
dung dugc nhu vinyl monome, bao gdm axit acrylic, axit metacrylic, axit
itaconic, va axit maleic; cac mudi kim loai kiém, c4c mudi kim loai kiém thd, va
céc mudi amoniac cia cic axit nay; va ké ca maleic anhydrit.

Cac vi du vé hop chit ¢6 nhém sunfonat hodc mubi cua ching, ma s
dung duoc nhu vinyl monome, bao gbém axit vinylsunfonic, axit styrensunfonic,
va mudi kim loai (nhu natri) va cac mubi amoniac ctia cc axit sunfonic nay.

Céc vi du vé hop chét c6 nhém amit hodc nhém amit dugc alkylolat hoa,
ma st dung duoc nhu vinyl monome, bao gdm acrylamit, metacrylamit,
N-metylmetacrylamit, metylolated acrylamit, metylolated metacrylamit, ureido
vinyl ete, B-ureidoisobutyl vinyl ete, va ureidoetyl acrylat.

Céac vi du vé hop chét c6 nhém amino, nhém amino dugc alkylolat hoa
hoic mudi cua ching, ma sir dung dugc nhu vinyl monome, bao gdm
dietylaminoetyl vinyl ete, 2-aminoetyl vinyl ete, 3-aminopropyl vinyl ete,
2-aminobutyl vinyl ete, dimetylaminoetyl metacrylat, va dimetylaminoetyl vinyl
ete; cdc hop chét nay, mdi hop chat duoc ché tao bang cach metylolat héa nhém
amino cua hop chét bit ky trong s6 cac hop chét nay; va cac hop chét nay, mbi
hop chét duoc ché tao bang cach 1am cho nhém amino bac bbén nhd hidu qua cua
alkyl halide, dimetyl sunfat hoic sunton, chéng han.

Céc vi du vé& hop chit c6 nhém hydroxyl, ma st dung dugc nhu vinyl
monome, bao gbm 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
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monoacrylat, polyetylen glycol monometacrylat, polypropylen  glycol
monoacrylat, va polypropylen glycol monometacrylat.

Céac vi du vé& hop chét c6 nhém epoxy, ma st dung dugc nhu vinyl
monome, bao gébm glyxidyl acrylat, va glyxidyl metacrylat.

Bén canh hgp chét ¢6 nhém chirc bét ky trong s& cac nhém chirc néu trén
nhu alkyl (meth)acrylat hodc vinyl monome, vi du, cdc nhém chitc sau cé thé
duge duoc két hop, cung v6i hop chét, thanh nhya acrylic trong nudec:
acrylonitril, hop chat styren bAt ky, butyl vinyl ete, monoalkyl hoic dialkyl este
bat ky cua axit maleic, monoalkyl hodc dialkyl este bit ky cua axit fumaric,
monoalkyl hodc dialkyl este bat ky cua axit itaconic, metyl vinyl keton, vinyl
clorua, vinyliden clorua, vinyl acetat, vinylpyridin, vinylpyrrolidon, hoic
vinyltrimetoxysilan.

Tét hon 14 nhya acrylic ¢6 nhém cacboxyl va c6 tri sd axit 1a
10mgKOH/g hoic thap hon. Tét hon, néu tri s axit 14 cao hon 8mgKOH/g, thim
chi con t6t hon nita néu la 5mgKOH/g hodc thap hon. Khi tri sd axit 1a
10mgKOH/g hodc thip hon, nhua nay ¢6 d6 khang nuée tuyét voi. Do vay, 16p
boc ¢6 thé c6 luc dinh két dugc ndng cao thdm chi ngay ca khi khong dugc lién
két ngang. Néu tri s axit cao hon 10mgKOH/g, 16p boc duoc lién két ngang dé
tao ra do bén duoc nang cao, song d6 mém déo bi ha thép khién cho stre cang dbi
v6i 16p mang mong vo co c¢b thé duoc tang theo cach bét loi khi mang nhiéu 16p
dugc cho xtr Iy chung hoi.

Trong hop phin nhya dung 1am 16p boc, ma c4u thanh 16p boc, tét hon 1a
ty 1¢ theo luong cta nhya acrylic trong toan by nhua (vi duy, téng thé nhua cé
nhom oxazolin, nhya acrylic, va nhua uretan sé dugc mo ta dudi day) trong hop
phin nim trong khoang tr 10% dén 60%, t6t hon nita 13 nim trong khoang tir

15% dén 55%, tham chi t&t hon nita 1a ndm trong khoang tir 20% dén 50% theo
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khoi luong cla toan b nhua, ty 1& cia né 1a 100% theo khdi lugng. Néu ty 1€
theo lugng cla nhya acrylic 14 thdp hon 10% theo khéi lwong, cac hidu quéa cai
thién can nudc va can dung moi khong thé duoc thé hién day du. Déng thoi, néu
ty 1& cao hon 60% theo khéi luong, 16p boc trd nén qua cing khién cho tai trong
cang 1én 16p mang méng vo co ¢6 xu hudéng ting 1én khi mang nhiéu 16p duge
cho xir 1y néng 4m.

Nhyea uretan (C)

TéthonléhqpphﬁnnhuacélﬂmnhldpbocchﬁanhuaIHMan.

Vi dy, nhua uretan 12 nhya hoa tan hodc nhua phén tan trong nude duge
ché tao bang cach 1am cho hop chit polyhydroxy (thanh phan polyol) va hop chit
polyisoxyanat phan Gng véi v6i nhau theo céch thong thuong. Tét hon, néu nhua
polyuretan ¢6 nudce 1a nhua chira nhém cacboxyl hoic mudi cua chung do nhua
nay dugc lam cho ¢6 4i luc cao, cu thé 13, véi moi truong nudce. Vi du, cac thanh
phan cdu thanh ndy ciia nhya uretan ¢6 thé dugc quy dinh boi phén tich cong
huéng tir nguyén ta.

Céc vi du vé hop chit polyhydroxy, 1a thanh phén c4u thanh cta nhya
uretan, bao gdm polyetylen glycol, polypropylen glycol, polyetylen/propylen
glycol, polytetrametylen glycol, hexametylen glycol, tetrametylen glycol,
L.5-pentandiol,  dietylen glycol, trietylen glycol, neopentyl  glycol,
polycaprolacton,  polyhexametylen  adipat, polyhexametylen  sebacat,
polytetrametylen  adipat,  polytetrametylen  sebacat, trimetylolpropan,
trimetyloletan, pentaerythritol, va glyxerin.

Hop chét polyisoxyanat, ma 1a thanh phin c4u thanh ciia nhua uretan,
bao goém toluylen diisoxyanat (2,4- hodc 2,6-tolylen diisoxyanat, hodc hén hop
chta ching) (TDI), diphenylmetan diisoxyanat (4,4'-, 2,4'- hodc
2,2'-diphenylmetan diisoxyanat, hodac hén hgp chira chung) (MDI), va céac
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diisoxyanat thom khac; xylylen diisoxyanat (XDI), va c4c diisoxyanat thom béo
khac; isophoron diisoxyanat (IPDI), 4,4-dixyclohexylmetan diisoxyanat,
1,3-bis(isoxyanatometyl)xyclohexan, va cac diisoxyanat vong béo Khéc;
1,6-hexametylen diisoxyanat (HDI), 2,2,4-trimetylhexametylen diisoxyanat, va
cac diisoxyanat béo khac; va cac polyisoxyanat khac thu dugc bang cach bd sung
mdt hozic nhiéu trong sé cac hop chét nay trude, vi du, trimetylolpropan.

DPé dua nhém cacboxyl hoic mubi cua chung vao nhua uretan, nén st
dung, 1am thanh phén polyol (hop chit polyhydroxy), vi du, hop chét polyol ¢6
nhom cacboxyl nhu axit dimetylolpropionic hodc axit dietylolbutanoic, dua hop
chit nay vao trong thanh phan c6 thé ddng tring hop, va sau d6 trung hoa hé nay
béng tdc nhan tao mubi. Céc vi du cu thé vé tac nhan tao mubi bao gém amoniac,
trimetylamin, trietylamin, triisopropylamin, tri-n-propylamin, tri-n-butylamin, va
cac trialkylamin khéac; N-metylmorpholin, N-etylmorpholin, va cac alkyl
morpholin  khac; va N-dimetyletanolamin, N-dietyletanolamin, va cac
N-dialkylalkanolamin khac. Cac hop chét nay c6 thé dugc st dung riéng 1¢é hodc
két hop hai hosic nhiéu hop chét.

Tét hon 13 nhwa uretan ¢6 nhém cacboxyl va ¢6 tri sd axit nim trong
khoang tir 10mgKOH/g dén 40mgKOH/g. Nhua nay lam cho nhém oxazolin néu
trén phan Gng v6i nhém cacboxyl khién cho 16p boc ¢6 thé gilt duge do mém déo
ma van dugc lién két ngang mot phan dé c¢6 dugc kha nang tuong thich gitta viéc
tiép tuc cai thién luc két dinh, va giam sirc cang cua mang méng vo co. Tét hon
nita 1a trj s6 axit nam trong khoang tir 15mgKOH/g dén 35mgKOH/g, tham chi
t6t hon nita 1a ndm trong khoang tir 20mgKOH/g dén 30mgKOH/ g.

Trong hop phan nhya cdu thanh 16p boc khi 16p boc chira nhya uretan,
t6t hon 1a ty 16 theo lwong ctia nhya uretan trong toan bo nhwa (vi du, téng thé

nhya ¢6 nhom oxazolin, nhua acrylic, va nhya uretan, s& dugc mo ta chi tiét dudi
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day) trong hop phin nhua nim trong khoang tir 10% dén 60%, tét hon nita 13
nam trong khoang tir 15% dén 55%, tham chi t6t hon nita 14 nim trong khoang tir
20% dén 50% theo khi lugng ctia toan bd nhua, ty 1é clia n6 14 100% theo khdi
luong. Bing cach két hop nhua uretan vao trong hop phan theo ty 16 trong
khoang nay, 16p boc ¢6 thé dugc trong doi cai thién dugce do khang nudc .

Trong hop phin nhua dung lam 16p boc, tét hon, néu ty 1€ cta luong
nhém cacboxyl [mmol] véi lwong nhém oxazolin [mmol] trong hop phan 12 20%
hogc thap hon theo mmol, t5t hon nita 13 15% hodc thap hon theo mmol. Néu
luong nhom cacboxyl nhiéu hon 20% theo mmol, phan tng lién két ngang dién
tién qua murc khi 16p boc dugc tao ra. Do d6, lwong nhém oxazolin twong ddi 16n
bi tiéu thu mot cach bét loi. Do vay, 16p boc bi giam d6 két dinh véi 16p mang
mong vo co va gidm do mém déo cia 16p boc khién cho mang nhiéu 16p c6 thé bi
hu hai mdt cach bét loi vé hiéu qua can khi va d6 két dinh sau khi dwa di xt Iy
néng am.

Theo sang ché, t6t hon, néu ham lwong chét dinh 16p boc duoc dit nim
trong khoang tir 0,010g/m” dén 0,200g/m”. Trudng hop nay cho phép kiém soat
16p boc mot cach déu dan khién cho 16p mang méng vd co c6 thé duogc duge két
tu mot cach chit ché trén d6. Hon nita, 16p boc ndy c6 luc két dinh dugc nang
cao dé ting cuong do két dinh giita hai 16p bét ky trong sb 16p mang méng vd
co-16p boc-mang nén, khién cho 16p boc ciing c6 thé c6 do khéng nudc duoc
nang cao. Tét hon, néu ham lugng chét dinh 16p boc 1a 0,015g/m2 hoic nhiéu
hon, t6t hon nita 1a O,OZOg/m2 hoidc nhiéu hon, thdm chi con t&t hon nita néu
0,025g/m” hodic nhiéu hon, va tét hon, néu 14 0,190g/m> hodc thép hon, tét hon
nita 1a 0,180g/m2 hoac thép hon, thdm chi con tét hon nita néu 0,17Og/m2 hoac
thép hon. Néu ham lwong chét dinh cta 16p boc nhiéu hon 0,200g/m?, phén bén

trong ctia 16p boc c6 lyc dinh két khong du, va hon nita 16p boc con ¢6 dd bang
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phéng bi giam khién cho céc khuyét tat nay sinh trong 16p mang méng vo co. Do
d6, mang nhiéu 16p khong thé thé hién mot cach dAy da hiéu qua can khi trudce va
sau khi dua di xtt Iy néng 4m. Hon thé nita, bén canh viéc gidm hiéu qua can khi
c4c chi phi san xuAt bi ting 1én din dén nhuoc diém vé kinh té. Déng thoi, néu do
ddy mang cta 16p boc la thap hon 0,010g/m?, mang nhidu 16p khong thé c6 di
hiéu qua can khi va khong thé ¢ duoc su két dinh gitra cac 16p mot cach bat 1oi.

Néu khong anh huéng x4u dén giai phép theo sang ché, thi theo tuy y céc
phu gia v6 co va hitu co da biét khac c6 thé duoc két hop vao trong hop phan
nhya ding 1am 16p boc, vi du vé cac chét phu gia bao g@)m tac nhan khu tinh
dién, chat bdi tron, va tdc nhan chéng tao khéi.

Phuong phép tao ra 16p boc khong bi gidi han cu thé, va co thé 1a
phuong phép da biét trong linh vuc ky thuat nay, vi du, phwong phéap boc. Ngoai
cac phuong phép boc, phuong phap duogc wu tién la phuong phap boc ngoai
tuyén hoic phwong phép boc truc tuyén. Vi du, néu thuc hién phuong phéap boc
truc tuyén trong quy trinh san xuit mang nén, cac didu kién xtt ly nhiét va siy
khé trong 16p boc phu thude vao do day cta 16p boc thanh pham, va cac diéu
kién gia cong. Tét hon 13, ngay sau khi boc, chi tiét gia cong duoc dua theo chidu
vudng géc v6i chidu boc, dén bude kéo, va chi tiét gia cong duoc sy kho trong
ving lam néng trude hogc ving kéo & bude kéo. Trong trudong hop nay, t6t hon
la nhiét d6 thuong duge dit ndm trong khoang tir 50°C dén 250°C.

Lép mang méng vé co

Mang nhiéu 16p theo sang ché c6 16p mang mong vo co trén/bén trén 16p
boc.

Lp mang méng vo co 1a mang méng bao gdém oxit kim loai hodc vé co.
Vit liu tao ra 16p mang moéng vo co khong bi gii han cu thé véi didu kién 1a vat

liéu d6 c6 the dugc 1am thanh mang méng. Xét trén quan diém vé hicu qué can
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khi, t6t hon, néu vat liéu nay la oxit v co, nhu silic oxit (silica), nhdm oxit
(alumina), hodc hon hop chira silic oxit va nhom oxit. Tt nhat néu vat liéu nay la
oxit hon hop ctia silic oxit va nhdm oxit do oxit cho phép dem lai cho 16p mang
méng su twong thich giita 46 mém déo va ty trong. bPéi véi ty 1€ tron gitta silic
oxit va nhom oxit trong oxit hdn hop nay, t6t hon 1a ty 1& kim loai theo khéi
lugng ctia Al ndm trong khoang tir 20% dén 70%. Néu ham lugng Al 13 thap hon
20%, 16p mang mong vo co ¢6 thé bi giam hiéu qué can hoi nuéc. Pong thoi, néu
ham Iwong Al nhiéu hon 70%, 16p mang méng v co c6 xu hudng cimg lai, khién
cho mang bi gy ¢ budc xitr Iy th cdp, nhu in hodc dat mong, c6 hi¢u qua can bi
gidm theo cach bét loi. Trong ban m6 ta nay, silic oxit dugc goi chung cho silic
oxit ma c6 thé c6 nhidu loai, nhu SiO hodc SiO,, hoic hén hop bét ky cta cac
oxit nay, va nhdm oxit dugc goi chung cho nhém oxit ma cé thé ¢6 nhidu loai,
nhu AlO hoic Al,O;, hogdc hén hop bat ky ctia cac oxit nay.

D¢ day mang ciia 16p mang méng vd co nim trong khoang tir 1nm dén
100nm, tot hon 14 tir 5nm dén 50nm. Néu dd day mang cla 16p mang mong vo co
nho hon 1nm, 16p khong thé d& dang c6 dugc hiéu qué can khi vira y. Pong thoi,
néu do day mang duge dit & 16n hon 100nm cin duge 1am qua 16n, hiéu tng
néng cao hiéu qua can khi twong Gng véi do day khong dat duoc din dén cac
nhuoc diém trai nguoc xét trén quan diém vé& d6 khang uén va cac chi phi san
Xuét.

Phuong phép tao ra 16p mang mong vo co khdng bi gii han cu thé.
Phuong phap két tia hoi da biét c6 thé duogc str dung mot céach thich hop, vi du
vé cac phuong phap nay bao gém cac phuong phép két tia hoi vat ly (phuong
phap PVD) nhu két tia hoi trong chéan khong, cac phwong phap ma ion va thdi,
va phuong phap két tia hoi hoa hoc (phuong phap CVD). Duéi day, phuong

phép tao ra 16p mang méng v co, tao ra mang méng trén co s silic oxit/nhdm
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oxit dugc md ta lam vi du. Vi du, néu st dung phuong phéap két taa hoi trong
chan khong, tdt hon néu st dung, hon hop chira SiO, va Al,Os, hodc hdn hop
chira SiO, va Al lam nguyén liéu két tia hoi, ching han. Péi voi nguyén lidu két
tia hoi, cdc hat thuong duoc st dung. D@)ng thoi, c& cla céc hat riéng 1é duge
mong mudn 13 ¢ ma khong cho phép thay ddi 4p suét tai thoi didm két tia hoi.
Tét hon 14 ¢& hat nim trong khoang tr Imm dén 5mm. Vi du, dé lam noéng cac
hat nay, cac cach duéi ddy co thé duogc thuc hién: 1am nong béng dién trd, lam
néng cam tng cao tan, lam néng bang chim dién tir hogic 1am néng bang laze.
Déi voi khi phéan Umg, oxy, nito, hydro, argon, khi cacbon dioxit, hoic hoi nuéc
c6 thé duoc dwa vao trong hé thdng phan tmg. Viéc két tua hoi bing cach sir
dung bb sung ozon, hd trg ion hodc mot sb cac khac cling ¢o thé duogc thuc hién.
Hon thé nita, cic didu kién tao mang c6 thé c6 thay dbi bat ky, vi du, dd nghiéng
duge tao ra cho than can dugc két tia hoi (mang nhiéu 16p cén duge cép dé két
tua hoi), hodc than nay dugc 1am néng hodc 1am ngudi. Ngoai ra, trong truong
hop st dung phuong phap thdi hodc phuong phap CVD, thay ddi c6 thé duge
thuc hién, vi du, nguyén liéu két tua hoi, khi phan tng, tao nghiéng than can
duoc két taa hoi, va/hodc lam nong/lam ngudi.

Lép bao vé

Theo séng ché, mang nhiéu 16p ¢6 16p bao vé trén/bén trén 16p mang
mong vd co. Lép mang mong vo co duge dat mong trén/bén trén mang déo
khong hoan toan 1a 16p kin, va c¢6 céc goc 18i cuc nhd nhin bing kinh hién vi.
Bing cach pht 1én trén man méng v6 co hop phin nhya cu thé dung cho 16p bao
V€, s€ dugc mo ta dudi day, nhim tao ra 16p bdo v¢, nhya trong thanh phén nhua
dung 1am 16p bao vé chiém chd cac gbe 16i ctia man méng vo co dé tao ra hidu
ang c6 loi nhdm 6n dinh hiéu qua can khi ctia mang nhiéu 16p. Ngoai ra, nho sit

dung vat liéu c6 hiéu qua can khi trong 16p bao vé niy, mang nhiéu 16p con cé
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hiéu qua can khi dwgc ci thién mot cach dang ké.

Theo séng ché, t6t hon 14 16p bao vé cua mang nhiéu 16p c6 do cimg bé
m3t nam trong khoang tir 350N/mm? dén 700N/mm?. Didu nay cho phép mang
nhiéu 16p 6 d cting can thiét trong viéc thé hién luc két dinh, va con d& duy tri
hiéu qua ctia mang ké ca sau khi xtt ly chung cét. Tét hon, néu do ctrng bé mat 1a
375N/mm?® hoidc hon, tdt hon nita 1a 400N/mm? hodc hon, thim chi t6t hon nita 12
420N/mm’ hodc hon, 8t hon 1a 675N/mm> hoac the‘ip hon, t6t hon nita Ia
650N/mm” hogc thép hon, tham chi tét hon nita 1a 625N/mm? hoic thip hon. Khi
d6 ctng bé mit cua 16p bao vé cla mang nhiéu 16p 16n hon 700N/mm?, bé mat
nay 1a qué cting, va chét két dinh khong lan téa & thoi diém in hodc dat mong, do
d6 giam do két dinh. Mt khac, khi d6 cing bé mit thip hon 350N/mm> Iuc dinh
két ctia 16p bao vé yéu, do d6 tang lo ngai rang su bao vé cia 16p mang mong vo
co c6 thé khong du, va thém lo ngai réng chit mau trong muc c6 thé bi chim nén
1am ndng thém hiéu qua van chuyén muc (vé bén ngoai cua ban in).

Theo séng ché, t6t hon 1a 16p bao v¢ c6 dd nham trung binh sb6 hoc nim
trong khoang tr 0,50nm dén 2,0nm trén géc nhin khoang 2-um vudng. Pidu nay
cho phép do két dinh dugc ning cao bdi bdi hi€u Gng neo cia viée tao ra su
khong déu bé mit cuc nho nhin bang kinh hién vi trong khi duy tri sy bang phing
ctia 16p bao vé. Tt hon, néu do nham trung binh sb hoc 13 0,60nm hoic hon, tt
hon nita 12 0,70nm hodc hon, thim chi t6t hon nita 1a 0,80nm hodc hon, tét hon 1a
1,9nm hodc nhd hon, tdt hon nita 1a 1,8nm hoic nhé hon, thim chi t6t hon nita 1a
1,7nm hodc nhé hon. Khi d§ nhdm trung binh s hoc 16n hon 2,0nm, bé mit 13
qué nham, va sy bang phing cia 16p bdo vé cling bi gidm nén tao ra sy khong
déu hoic cac khuyét tat trong vé bén ngoai ctia 16p boc, do d6 ¢ thé dan dén 1am
gidm kha nang 6n dinh in. Mt khac, khi 6 nham trung binh sé hoc nhé hon

0,5nm, bé mit 14 qua nhin, va khong dat dugc hiéu ing neo, do d6 ting lo ngai
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réng do két dinh hodc hi¢u qua van chuyén muc & thoi diém in ¢6 thé bi giam.

Theo sang ché, ham lugng chit dinh 16p bao vé duge chon nim trong
khoang t6t hon 1a tir 0,15 g/m* dén 0,60g/m” d& thiét lap do ctmg bé miit va do
nhdm trung binh sb hoc cua 16p bao vé nim trong khoang dinh trude néu trén.
Piéu nay cho phép d6 két dinh dugc néng cao bdi hiéu tng neo trong khi gidm su
khéng déu cia 16p boc hodc céc khuyét tat nho su bang phing. Hon nita, 16p bao
vé ndy ¢6 luc két dinh duoc ning cao nham nang cao d két dinh gitta [6p mang
mong vo co va 1ép bao vé, khién cho mang nhiéu 16p c6 thé c6 do khéng nuéce
dugc nang cao. Tét hon, néu ham luong chét dinh 16p bao vé la O,l7g/m2 hoic
nhiéu hon, t6t hon nita 1a O,2Og/m2 hoic nhiéu hon, thdm chi con tét hon nita néu
0,23 g/m2 hodc nhiéu hon, va tét hon, néu 14 0,57 g/m2 hodc thép hon, t&t hon nita
la (),54g/m2 hoic thép hon, tham chi con t6t hon nita néu 0,51 g/m2 hoac thép hon.
Néu ham luong chit dinh 16p bao vé nhiéu hon 0,600g/m2, mang nhiéu 16p ¢o
hi€u qua can khi dugc ning cao nhung do cung bé mat bi gidm, va ph?m bén
trong cua 16p bao vé lai khdng c6 du luc két dinh, do d6 tang lo ngai rang do két
dinh c6 thé bi giam. Ngoai ra, d nhdm trung binh s6 hoc cia 16p bao vé tang,
khién cho vé bén ngoai cua 16p boc khong déu hoac co khuyét tat. Do d6, sau khi
dua di xr Iy néng 4m, mang nhidu 16p khong thé thé hién dy du hiéu qué can
khi ciing nhu @ két dinh. Pdng thoi, néu do day mang cia 16p bao vé 1a thip
hon 0,15g/m* mang nhidu 16p khong thé c¢6 dugc hiéu qua can khi thich hgp
cling nhu su két dinh giita cac 16p theo cach bt 1oi.

Theo sang ché, nhya uretan dugc st dung 1am 16p bao vé. Do sy ¢6 mit
cta cac gdc lién két uretan c6 tinh phén cyuc, nhya uretan ¢6 do két dinh tbt véi
16p oxit kim loai, va nhya nay lan téa d& dang cac gdc thiéu hut. Ngoai ra, do ¢6
cac phan két tinh c6 luc dinh két cao nho lién két hydro gitta cac lién két uretan

voi nhau, dat dugce hiéu qua can khi 6n dinh. Hon thé nita, do cac phan vo dinh
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hinh ¢6 d¢ linh hoat cao cling ¢6 mit, do cing bé mit c6 thé duoc dit ndm trong
khoang dinh true néu trén bang cach didu khién ty 1é gitta phan v6 dinh hinh va
céc phan két tinh. Péi véi nhua uretan, nhwa uretan phén tin duge trong nuéc cé
tinh phan cuc cao va c6 kha nang thdm wét tbt véi 16p oxit kim loai dwgc wu tién.
Ngoai ra, dbi véi loai nhya luu héa, nhua phan g nhiét duge wu tién xét trén
quan diém san xuét.

Nhyea uretan (D)

Nhua uretan (D) thu duge bing cach 1am cho thanh phén polyisoxyanat
(E), s& dugc mo ta chi tiét dudi day, phan Gng véi thanh phan polyol (F), s& dugc
md ta chi tiét duéi day theo cach thong thuong. Hon thé nita, hdn hop thu duoc
c6 thé duoc cho phén tng véi hop chit co trong lwgng phan tir thip c¢6 hai hoic
nhiéu nguyén tir hydro chii dong, nhu thanh phén diol (vi du, 1,6-hexandiol) hodc
hop chét diamin (vi dy, hexametylendiamin), nhu chat kéo dai chudi. Theo cich
nay, chudi ciing c¢6 thé duogc kéo dai.

Thanh phdn polyisoxyanat (E)

Céc vi du vé thanh phén polyisoxyanat (E), ma st dung dwogc khi tong
hop nhua uretan (D), bao gém céc polyisoxyanat thom, céc polyisoxyanat vong
béo, va cac polyisoxyanat béo. Hop chét diisoxyanat thuong duoc dung lam hop
chit polyisoxyanat.

Vi du v& cac diisoxyanat thom bao gdm tolylen diisoxyanat (2,4- ho#c
2,6-tolylen diisoxyanat, hodc hdn hgp chira chiing) (TDI), phenylen diisoxyanat
(m- hodc p-phenylen diisoxyanat, hodc hén hop chua ching),
4.4'-diphenyldiisoxyanat, 1,5-naphthalen diisoxyanat (NDI), diphenylmetan
diisoxyanat (4,4'-, 2,4"-, hodc 2,2'-diphenylmetan diisoxyanat, hoic hén hop bét
ky cta chung) (MDI), 4,4'-toluidin diisoxyanat (TODI), va 4,4'-diphenyl ete

diisoxyanat. Vi du vé céc diisoxyanat thom béo bao gdm xylylen diisoxyanat
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(1,3- hodc 1,4-xylylen diisoxyanat, hoic hdén hop chira ching) (XDI),
tetrametylxylylen diisoxyanat (1,3- hodc 1,4-tetrametylxylylen diisoxyanat, hoic
hén hgp chira ching) (TMXDI), va o,n'-diisoxyanat-1,4-dietylbenzen.

[0063]

Vi du vé cac diisoxyanat vong béo bao gdm 1,3-xyclopenten diisoxyanat,
xyclohexan diisoxyanat (1,4-xyclohexan diisoxyanat, va 1,3-xyclohexan
diisoxyanat), 3-isoxyanatometyl-3.5.5-trimetylxyclohexyl isoxyanat (isophoron
diisoxyanat, IPDI), metylenbis(xyclohexyl isoxyanat) (4,4'-, 2.4'- hoac
2,2'-metylenbis(xyclohexyl isoxyanat)) (MDI duogc hydro hoa), metylxyclohexan
diisoxyanat (metyl-2,4-xyclohexan diisoxyanat, va metyl-2,6-xyclohexan
diisoxyanat), va bis(isoxyanatometyl)xyclohexan (1,3- hodc
1,4-bis(isoxyanatometyl)xyclohexan hodc hdn hop chira chung) (XDI dugc
hydro hoa).

[0064]

Vi du vé& cac diisoxyanat béo bao gdm trimetylen diisoxyanat,
1.2-propylen diisoxyanat, butylen diisoxyanat (tetrametylen diisoxyanat,
1,2-butylen diisoxyanat, 2,3-butylen diisoxyanat, 1,3-butylen diisoxyanat),
hexametylen  diisoxyanat,  pentametylen  diisoxyanat, 2,4,4-  hoic
2,2 4-trimetylhexametylen diisoxyanat, va 2,6-diisoxyanatometyl cafeat.

Thanh phan polyol (G)

D6i voi thanh phan polyol (cy thé 13, thanh phin diol), thinh phin bét k
sir dung dugce dugc Iya chon trong ving tir cac glycol ¢6 trong lugng phan tir
thdp dén cac vung c6 trong lugng phén tir cao; tuy nhién, xét trén quan diém vé
hiéu qua can khi va do linh hoat ciia cdc phan vo dinh hinh, thanh phin bét ky
trong sb cac thanh phan duéi déy dugc st dung: cac alkylen glycol (nhu etylen

glycol, propylen glycol, trimetylen glycol, 1,3-butandiol, 1,4-butandiol,
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pentandiol, hexandiol, neopentyl glycol, heptandiol, octandiol, va cac C,.
alkylen glycol mach thang hoic mach nhanh khac); va cac C,.4 (poly)oxy alkylen
glycol (nhu dietylen glycol, trietylen glycol, tetraetylen glycol, va dipropylen
glycol), va cac glycol khic c6 trong lwgng phén tir thip. Thanh phin glycol dugc
vu tién 1a thanh phan C,g polyol [vi du, Co alkylen glycol (cu thé 13, etylen
glycol, 1,2- hodc 1,3-propylen glycol, 1,4-butandiol, 1,6-hexandiol, hodc
3-metyl-1,5-pentandiol)], di- hodc trioxy C,.; alkylen glycol (nhu dietylen glycol,
trietylen glycol, hodc dipropylen glycol). Thanh phan diol dugc vu tién dic biét
1a Cygalkylen glycol (cu thé 1a Cy.¢ alkylen glycol).

Cac thanh phén diol c6 thé dugc sir dung riéng 1& hoic két hop hai hoiic
nhiéu monome. Néu phat sinh nhu cAu, thanh phan diol c6 trong luong phan tir
thap c6 thé dwoc su dung cung nhau, cdc vi du vé chiing bao gdm cac diol thom
(nhu bisphenol A, bishydroxyetyl terephtalat, catechin, resoxinol, hydroquinon,
va 1,3- hodc 1,4-xylylendiol; va hon hop chira chiing); va cac diol vong béo (nhu
bisphenol A hydro héa, xylylendiol, xyclohexandiol, va xyclohexandimetanol).
Hon thé nita, néu phat sinh nhu cau, thanh phén polyol c6 cé ba hoic nhiéu chic
hon ¢c6 thé dugc st dung cung nhau, cac vi du vé ching bao gém glyxerin,
trimetyloletan, —trimetylolpropan, polyestepolyol, polycacbonatpolyol, va
polyetepolyol. Tét hon 1a cac thanh phan polyol ndy chia it nhét 13 thanh phin
Cygpolyol (dac biét 1a, C,¢alkylen glycol). Ty 1¢ cia thanh phan Cy4 polyol (cu
thé 13, C,.6 alkylen glycol) trong c4c thanh phan polyol ¢6 thé dugc chon nim
trong khoang tir 50% dén 100% theo khi lugng, va thong thuong, t5t hon 14 ty
1& clia n6 nam trong khoang tir 70% theo khdi lugng dén 100% theo khéi luong,
téthon_n&a]é.nénntrong_khoéng'dr8096theo khéi lwong dén 100% theo khéi
luong, tham chi t6t hon nita 1a nim trong khoang tir 90% theo khdi luong dén

100% theo khéi luong.
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Theo sang ché, xét trén quan diém vé ning cao hidu qui can khi bang
céch tao ra cac phan két tinh bt ngudn tir cac lién két uretan, tdt hon néu sir dung
nhua uretan chira thanh ph?ln diisoxyanat thom béo hodc thom lam thanh phén
c4u thanh chinh. Ngoai cac thanh phan diisoxyanat nay, tét nhit néu nhua uretan
chtra thanh phan m-xylylen diisoxyanat. Viéc st dung nhua nay cho phép hiéu
ting xép chdng giita cac nhan thom cua chung ting cuong luc két dinh cia céc
lién két uretan hon nira. Do véy, mang nhiéu 16p c6 duge hicu qua can khi tét. Ty
1¢ cla diisoxyanat thom hodc thom béo hodc cic diisoxyanat nay trong nhua
uretan dugc dit nam trong khoang 30% theo mol hodc hon (30% dén 100% theo
mol) trong 100% theo mol ctia thanh phan polyisoxyanat (E). Téng ty 18 clia cac
diisoxyanat thom hodc thom béo t6t hon 13 nim trong khoang tir 40% dén 100%
theo mol, t6t hon nira 4 nim trong khoang tir 50% dén 100% theo mol, thAm chi
tot hon nita 12 nim trong khoang tir 60% dén 100% theo mol. Tét hon, néu céc
nhya nay la loai “TAKELAC (nhén hiéu hang héa da ding ky)” c6 ban sin tir
Mitsui Chemicals, Inc. Néu tong ty 18 ciia cac diisoxyanat thom hoéc thom béo 1a
thép hon 30% theo mol, mang nhidu 16p khong thé ¢6 dugc hiéu qua can khi tét.

Tét hon 14 nhya uretan ¢6 nhém cacboxylat (nhom cacboxyl) xét trén
quan diém vé& nang cao ai luc 16p bao vé véi 16p mang méng vo co. Pé két hop
carboxylat (mubi) vao trong nhua uretan, cac thanh phan duéi diy duoc khuyén
céo dua vao trong nhya nay, vi du, nhu thanh phan polyol: hop chit polyol cé
nhom cacboxylat, nhu axit dimetylolpropionic hodc axit dimetylolbutanoic, thanh
phan c6 thé ddng tring hop. Hon nita, khi nhya uretan chita nhém carboxylat
duge tong hop va cudi cing hé thdng phan tmg dugc trung hoa véi tac nhan tao
mudi, nhua uretan cta san phén phén tdn dugce trong nude cod thé duoc tao ra.
Cac vi du cu thé vé& tic nhan tao mudi bao g@)m amoniac, trimetylamin,

trietylamin, triisopropylamin, tri-n-propylamin, tri-n-butylamin, va céc

-28-



40803

trialkylamin ~ khdc; ~ N-metylmorpholin, ~ N-etylmorpholin, va  c4c
N-alkylmorpholin khéac; va N-dimetyletanolamin, N-dietyletanolamin, va céc
N-dialkylalkanolamin khéc. Céc hop chit nay c6 thé duoc st dung riéng 1¢ hodc
két hop hai hoic nhiéu hop chét nay.

Cadc ddc tinh cia nhwa uretan

Tét hon 1a trj sb axit ctia nhya uretan nim trong khodng tir 10mgKOH/g
dén 60mgKOH/ g, tot hon nita 13 nim trong khoang tir 15mgKOH/g dén
55mgKOH/g, thAm chi t6t hon nita 1a nim trong khoéang tir 20mgKOH/g dén
50mgKOH/g. Khi tri sb axit cia nhua uretan 13 tri s& bét ky nim trong céc
khoang nay, nhya c6 do 6n dinh léng dugc nang cao khi dugc lam thanh chét
l6ng phan tan duogc trong nude. Hon nita, 16p bao vé thanh phém ¢6 thé dugc tich
tu mot cach déu dan 1én trén 16p oxit kim loai, ma c6 dd phan cuc cao, khién cho
vé bén ngoai cua 16p boc trd nén tdt.

Tét hon, néu nhiét do chuyén hoa thuy tinh (Tg) cia nhua uretan theo
sang ché 1a 100°C hoic cao hon, tdt hon nita 1a 110°C hoic cao hon, thim chi tbt
hon nira 1a 120°C hodc cao hon. Khi Tg dugc dit & 100°C hoic cao hon, do cing
bé mit cta mang c6 thé duoc didu chinh d& dang nim trong khoang dinh trudc
néu trén.

Khi ¢6 nhu cau, nhya uretan theo sang ché c6 thé dugc pha tron véi cac
loai chat két dinh khac nhau ndm trong khodng ma khong 1am giam hiéu qua cén
khi. Vi du vé cac chit két dinh bao gdm tac nhan lién két xilan, hop chét vo vo
phén 16p, chat 6n dinh (chét chdng oxy héa, cht én dinh nhiét, chit hép thu tia
tit ngoai, hodc cdc chét tuong tu khac), chét lam déo, tAc nhan khir tinh dién, chét
boi tron, tic nhan chéng tao khdi, chit tao mau, chit don, va tac nhan két tinh.

Cu thé, tic nhén lién két xilan c6 hiéu qua trong viéc nang cao do két

dinh ctia nhua polyuretan can khi véi 16p oxit kim loai. Céc vi du vé tic nhén lién
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két xilan bao gdm céc hop chét alcoxysilan thity phan dugc nhu cac alcoxysilan
chira halogen (2-cloetyltrimetoxysilan, 2-cloétyltriet0xysi1an,
3-clopropyltrimetoxysilan, 3-clopropyltrietoxysilan, va cdc

cloCy 4alkyltriC;_4alcoxysilan khac), cac alcoxysilan c¢6 nhém epoxy
[2-glyxidyloxyetyltrimetoxysilan, 2-glyxidyloxyetyltrietoxysilan,
3-glyxidyloxypropyltrimetoxysilan, 3-glyxidyloxypropyltrietoxysilan, va cac
alcoxysilan glyxidyloxyC,_salkyltriC;_4 khac,
3-glyxidyloxypropylmetyldimetoxysilan, 3-glyxidyloxypropylmetyldietoxysilan,
va cac glyxidyloxyC,.4alkyldiC,.4alcoxysilan,
2-(3,4-epoxyxyclohexyl)etyltrimetoxysilan,
2-(3,4-epoxyxyclohexyl)etyltrietoxysilan,
3-(3,4-epoxyxyclohexyl)propyltrimetoxysilan, va céac
(epoxyxycloalkyl)C,.4alkyltriC,_4alcoxysilan], cdc alcoxysilan c6 nhém amino
[2-aminoetyltrimetoxysilan, 3-aminopropyltrimetoxysilan,
3-aminopropyltrietoxysilan, va cac aminoC,.4alkyltriC;_salcoxysilan khac,
3-aminopropylmetyldimetoxysilan, 3-aminopropylmetyldietoxysilan, va céc
aminodiC,_4alkyldiC;_jalcoxysilan khac,
2-[N-(2-aminoetyl)amino]etyltrimetoxysilan,
3-[N-(2-aminoetyl)amino]propyltrimetoxysilan,
3-[N-(2-aminoetyl)amino]propyltrietoxysilan, va cic

(2-aminoC, 4alkyl)aminoC,_4alkyltriC;_4alcoxysilan khéc,
3-[N-(2-aminoetyl)amino]propylmetyldimetoxysilan,
3-[N-(2-aminoetyl)amino]propylmetyldietoxysilan, va cac
(aminoC2_4alkyl)aminodiC2_4alkyldiC1_4alcoxysilan], cac alcoxysilan ¢6 nhom
mercapto (2-mercaptoetyltrimetoxysilan, 3-mercaptopropyltrimetoxysilan,

3-mercaptopropyltrietoxysilan, va cac mercaptoC,.4alkyltriC;_4alcoxysilan khéc,
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3-mercaptopropylmetyldimetoxysilan, 3-mercaptopropylmetyldietoxysilan, va
cac mercaptodiC,_4alkyldiC_4alcoxysilan), cac alcoxysilan ¢6 nhém vinyl
(vinyltrimetoxysilan, vinyltrietoxysilan, va cac vinyltriC_4alcoxysilan khac), va
cac alcoxysilan c6 nhém lién két etylenic chua no
[2-(meth)acryloxyetyltrimetoxysilan, 2-(meth)acryloxyetyltrietoxysilan,
3-(meth)acryloxypropyltrimetoxysilan, 3-(meth)acryloxypropyltrietoxysilan, va
cac (meth)acryloxyC2_4alkyltriC1_4alcoxysi1an,
3-(meth)acryloxypropylmetyldimetoxysilan,
3-(meth)acryloxypropylmetyldietoxysilan, va céc
(meth)acryloxydiC,.4alkyldiC,_salcoxysilan khéc). C4c tac nhan lién két xilan nay
c6 thé duoc sir dung riéng 1é hoic két hop hai hodc nhidu tac nhan nay.

Ty 1& clia tac nhan lién két xilan 13 30 phan theo trong lvong hodc nhé
hon (vi dy, nim trong khoang tir 0,1 dn 30 phan theo trong lugng), t6t hon 1a
nam trong khoang tir 0,5 dén 20 phan theo trong lugng, tham chi t&t hon nita 1a
nam trong khoang tir 1 dén 10 phan theo trong lugng so v6i 100 phan theo trong
luong ctia nhya polyuretan.

Khi 16p bao vé dugc lam bang hop phan nhua danh cho 16p bao vé, chit
16ng boc (chat léng pht) duogc 1am biang nhua polyuretan, nuéc trao ddi ion, va
dung dich hiru co hoa tan trong nuéc c6 thé duoc tach va duge phu 1én trén mang
nén, tiép theo la séy kho. béi véi dung dich hitu co hoa tan trong nuéc, co thé sir
dung mot dung dich hodc dung dich pha tron dugc chon tir rwou nhu etanol va
rugu isopropyl (IPA), xeton nhu axeton va xeton metyl etyl, va c4c chét tuong tu
khéc. Xét trén quan diém vé xir Iy mang boc va mui thom, IPA dugc wu tién.

Phuong phap boc v6i hop phan nhya danh cho 16p bao v¢ khong bi gisi
han cu thé mién Ia 16p duoc tao ra béng cach boc bé mit mang. Vi du, phuong

phép boc thong thuong nhu boc 16m, boc bang con lin ngugc, boc bang thanh
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phdi, hodc boc bang khudn c6 thé duoc chip nhan. Xét trén quan diém vé nang
suit va do dn dinh phu, viéc boc béng thanh phoi va boc 16m 1a thich hop dé st
dung.

Trong viéc tao ra 16p bao vé, tdt hon 1a viéc lam néng va séy kho duoc
thyc hién sau khi hop phin nhya dénh cho 16p bao vé dugc boc. Tét hon 1, nhiét
d6 say kho & thoi diém nay nim trong khoang tir 110°C dén 210°C, tét hon nita
la nim trong khoang tir 115°C dén 205°C, tham chi t5t hon nita 13 nim trong
khoang tr 120°C dén 200°C. Khi nhiét do6 sdy kho thdp hon 110°C, sé& khong du
séy kho hogc khong du dinh két do nhi€t dugc sinh ra trong 16p bao vé, ting lo
ngai réng do cing bé mit ¢6 thé nim ngoai khoang dinh truéc. Didu ndy c6 thé
lam tdng lo ngai ring d6 két dinh va kha nang chiu nude cla 16p bao vé khi viéc
xtr Iy chung hoi dugc thuc hién c6 thé bi gidm di. Mat khéc, khi nhiét do séy kho
cao hon 210°C, su dinh két cia 16p bao vé duge tién hanh qué nhiéu, lam tang lo
ngai ring mang nay c6 thé tré nén qué ctng, hodc nhua c6 thé bi chay ra trd nén
bing phang, khién cho khong thé dat duoc sy khong déu ciia bé mit. Ngoai ra,
qué nhiéu nhiét ¢6 thé duoc phii 1én mang ma chinh 14 nén, 1am ting lo ngai ring
mang nay c6 thé bi gion hodc kha nang xir 1y ¢6 thé tré nén trAm trong do co ngét.
Do do, bén canh viéc séy kho, c6 hi¢u qua khi ap dung viéc xir Iy nhiét bd sung
(vi dy, nim trong khoang tr 150°C dén 190°C) theo quan diém cho phép sdy kho
ctia 16p bao vé duoc tién hanh.

Nhu néu trén, mang nhiéu 16p theo sang ché 12 mang nhidu 16p can khi
(than nhiéu 16p) ma tuyét voi vé higu qua cn khi oxy va do két dinh cua 16p
trung gian ¢ trang thai binh thuong va sau khi dua di xtt Iy néng am, c6 do két
dinh t6t khi xtt ly nhu viée in hodc dat mong dugc thuc hién, dé dang san Xuét, va
cling nhu tuyét voi vé mit kinh té.

Cdc I6p khac
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Trong mang nhiéu 16p can khi bao gbém 16p mang mong vo co trong d6
mang nhiéu 16p theo sang ché duoc st dung, cac 16p khac nhau ma mang nhiéu
16p can khi da biét c6 thé duoc dat thy y bén canh mang nén, 16p boc, 16p mang
mong vO co va 16p bao vé néu trén.

Néu ding mang nhiéu 16p can khi bao gdém 16p mang moéng vo co lam
vat liéu bao goi, t6t hon néu tao ra 16p nhua kin nhiét dugc goi 13 16p bit kin. Lop
nhya kin nhiét thuong duogc dat trén 16p mang méng vo co. Tuy nhién, 16p nhua
nay c6 thé duge dit & phia ngodi ctia mang nén (bé mit cla mang nhiéu 16p ma
dbi dién véi bé mdt tao ra 16p boc cla nd). Lép nhya kin nhiét thuong duge tao
ra nho' phuong phép tao 16p ép dun hodc phuong phép tao 16p kho. Polyme déo
nhi¢t ma tao ra 16p nhya kin nhiét 1a nhya déo nhiét nét ky voi diéu kién 1a nhua
nay c6 da do két dinh bit kin. Céc vi du vé& nhua nay bao gém cac nhua
polyetylen nhu HDPE, LDPE, va LLDPE, nhua polypropylen, etylen-vinyl
axetat copolyme, copolymer ngau nhién etylen-o-olefin, va nhua ionome.

Hon thé nira, trong mang nhiéu 16p can khi bao gbm 16p mang mong vo
co, mdt hodc nhiu 16p in, va mdt hodc nhiu chit nén chit déo va/hoic cac chit
nén gidy khac c6 thé dugc dat mong, thanh dang 16p, vao gitta 16p mang méng
v0 co hodc mang nén, va 16p nhya kin nhiét, hodc 1én phia bén ngoai ctia mang
nay. |

Tét hon, néu muc in dé tao ra 16p in 1a myc in chira nhua trén co sé dung
mdi hodc trén co s& nude. Cac vi du vé nhya ding trong muc in bao gdm nhua
acrylic, nhya trén co s uretan, nhya trén co sé polyeste, nhua trén co s& vinyl
clorua, va nhua vinyl axetat copolyme; va hdn hop chtra hai hodc nhiéu loai nhua
nay. Muyc in ¢6 thé chira cic chit phu gia d3 biét, nhu tic nhan khir tinh dién, cac
tac nhan can anh sang, chét hép thu tia cuc tim, chat déo hoa, chét boi tron, chat

don, chét tao mau, chit én dinh, chit boi tron, tic nhan chéng tao bot, tac nhan
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lién két ngang, tic nhan chéng tao khdi, va chét chéng oxi hoa. Phuong phép in
dé tao 16p cho 16p in khong bi gidi han cu thé, va phuong phap da biét c6 thé
duoc sir dung, cac vi du vé cac phwong phap nay bao gdm phuong phép in opset,
phuong phép in 16m, va phuong phap in ludi. Bude sdy kho dung mdi sau khi in
c6 thé 1a phwong phap sdy kho da biét nhu sdy kho bang gié néng, sdy kho bang
con ldn néng, hoac sdy kho bang tia hdng ngoai.

Péi vé6i cac chat nén déo hodc chét nén giéy khéac, vi du, t5t hon néu céac
chét nén sau ddy duoc st dung @8 dem do clmg va do bén thich hop cho than
nhiéu 16p: gidy, nhua polyeste, nhya polyamit, va nhy thodi bién sinh hoc. Dé san
xuét mang mong c6 dd bén co hoc tuyét voi, tot hon néu st dung mang kéo, nhu
mang polyeste kéo hai truc hodc mang nylon kéo hai truc.

Cu thé 13, néu dung mang nhiéu 16p can khi bao gbm 16p mang méng vo
co lam vét lidu bao goi, tbt hon néu tao 16p cho mang nylon vao giita 16p mang
mong vO co va 16p nhua kin nhiét dé cai thién cac dic tinh co hoc cia mang nhu
d6 khang duc 156 va d6 bén xuyén. Vi dy, cac loai nylon thudong co thé 1a nylon 6,
nylon 66, hodc m-xylylenadipamit. D§ day cia mang nylon nam trong khoang tir
10pm dén 30um, t6t hon 1a tir 15um dén 25um. Néu mang nylon méng hon
10pm, mang co thé c6 do bén thip theo cach bt loi. Ddng thoi, néu do day 16n
hon 30um, mang lai cing qua va do mém déo khong thich hop dé gia cong. Tét
hon, néu mang nylon 12 mang kéo hai truc ma ty s6 kéo theo mbi chidu trong sb
chiéu doc va chiéu ngang thuong 1a 2 hodc 16n hon, t6t hon 12 nim trong khoang
tir 2,5 dén 4.

Sang ché con bao gém mang nhiéu 16p theo cac phuong an khéc, ngoai
16p boc va 16p mang moéng vo co, mdi phuong 4n nay c6 mot hodc nhiéu 16p
khac nhau nhu néu trén.

Vi du thuc hién sdng ché
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Dudi day, sang ché s& duoc mo ta cu thé hon thong qua cac vi du thuc
hién cua né. Tuy nhién, sang ché khong bi gi¢i han boi cac vi du thye hién nay.
Cac vi du co thé duoc thuc hién & trang thai c6 ap dung cac bién thé thich hop
v6i didu kién 1a céc dang bién thé ¢6 thé phu hop véi dbi tugng cua sdng ché, ma
da dugc néu trén hodc s& duge mo ta sau. Cac dang bién thé nay, mdi dang déu
nam trong pham vi bao hd cla sang ché. Trir khi c6 quy dinh khéc, sd chi dan “%”
va thuat ngit “céc phan” 14n luot bidu thi “% theo khdi luong” va “phan theo khéi
luong”.

Céac phuong phap danh gid va cac phuong phap do tinh chét vat Iy duoc
dung trong mdi vi du thuc hién va céc vi du so sanh la nhu sau:

(1) Sén xudt than nhiéu I6p dé danh gid

Nho phuong phap tao 16p khd, mang polypropylen chua kéo (“P11477,
do Toyobo Co., Ltd. san xuét) 1a 16p nhua kin nhiét, ma c6 do day 70um, dugc
lien két 1én trén phia bé mit cia 16p bao vé (phia bé mit cia 16p hoi ling dong
khi 16p bao vé khong c6 mit) cia mdi mang trong sd cac mang nhiéu 16p dugc
ché tao trong mdi vi du trong sb cac vi du thuc hién nay va céc vi du so sanh qua
chét két dinh luu hoa duoc hai thanh phan chét 1ong trén co s& uretan (trong do
san phdm “TAKELAC (nhan hiéu hang héa dd dang ky) A5258” do Mitsui
Chemicals, Inc. san xudt va san phim “TAKENATE (nhan hiéu hang héa da
ding ky) A50” cta cung nha san xuét) dugc tron v6i nhau theo ty 1€ (theo khéi
lwong) 1a 13,5 : 1). Hon hop thu duge dugc 1do héa & 40°C trong 4 ngay. Do 4o,
trong mdi vi dy, cdc than nhiéu 16p can khi dat mong dé danh gia (dudi day con
dugc goi 13 “cac than nhidu 16p”) duge san xudt. D day cta 16p két dinh duge
lam bing chét két dinh luu héa duoc hai thanh phan chét 16ng trén co s& uretan
duge didu chinh dé mot trong s hai loai ndy nim trong khoang tlr 2pm dén Sum

bing céach thay d6i ndng d6 sau khi chit két dinh duoc sdy kh.

-35-



40803

(2) Phuwong phdp ddanh gid mirc do thém thdu oxy

Theo phuong phap cam bién dién phan trong JIS-K7126-2 (Phu luc A),
thiét bi do mirc d6 tham thiu oxy (“OX-TRAN 2/20”, do MOCON Inc. sén xuét)
duoc ding dé do mirc do thAm thiu oxy ctia mdt bd phan 12 mang nhiédu 16p khéc
duoc ché tao trong mdi vi du thuc hién, & trang thai thong thudong cua mang,
trong khi quyén c6 nhiét do 23°C, va do 4m tuwong ddi 65%. Viéc do mirc do
thAm thiu oxy dugc thuc hién theo chiéu trong d6 oxy thdm thAu vao mang tir
phia mang nén ctia n6, ma trén d6 khong c6 16p boc/1ép bao vé dugce dat mong,
dén phia 16p boc/16p bao vé cua no.

Mot cach riéng biét, mot than trong s6 cac than nhiéu 16p duoc san xuét
trong mdi vi du & muyc (1) duge dwa di xir Iy nong 4m dé gift than nhiéu 16p trong
nuéc noéng & nhiét dd 130°C trong 30 phut, va sau do sdy kho & 40°C trong 1
ngay (24 giv). Dbi voi than nhidu 16p thu duge da xt 1y nong am, mic dd thim
théu oxy cua than dugc do (sau khi than dugc chung hoi) theo cach tuong tu nhu
néu trén day.

(3) Phuong phdp danh gid do bén I6p mong

Mot trong sd cac than nhiéu 16p dugc san xuét trong mdi vi du & muc (1)
dugc dua di xtt ly nong 4m dé giir than nhiéu 16p trong nudc néng & nhiét do
130°C trong 30 phut, va dugc cit & trang thai chua kho thanh céc mau thir
nghiém cé chiéu rong 15mm va chiéu dai 200mm. May kiém tra vat liéu da ning
Tensilon (kiéu “TENSILON, UMT-II-500”, do Toyo Baldwin Co., Ltd. sén xuét)
duoc ding dé do do bén 16p méng cuia than (sau khi mau duge chung hoi) theo
céo didu kién voi nhiét do 23°C va do 4m twong dbi 65%. Do bén 16p méng duge
xéc dinh nhu d6 bén ciia mAu thir khi miu nay duoc dua di xt 1y béc & toe do
boc 200mm/phut va goc boc 1a 90 do.

(4) Phuong phdp do do nhdm trung binh 6 hoc ciia 16p bdo vé
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Viéc do d6 nham trung binh s6 hoc cta 16p bao vé duge thyuc hién béng
cach st dung kinh hién vi diu do quét (SPM - Scanning Probe Microscope)
(“SPM9700” do Shimadzu Corporation san xuét) (gia do: OMCL-AC200TS do
Olympus Corporation cung cip dugc str dung, ché d6 quan sat: ché d6 pha). Chi
tiét hon, khong thu dugc anh SPM trong goéc nhin 2-um vudng trén bé mit 16p
boc. Trén hinh anh thu dugce, higu chinh do nghiéng, 1a chirc néng cua phin mém
gén lién véi, duogc st dung dé thuc hién hiéu chinh d6 nghiéng theo chiéu X,
chiéu Y, va chiéu Z, va sau do, tri s6 6 nham trung binh s6 hoc dugc tinh toan.

(5) Phurong phdp do do ciing bé mdt cuia I6p bdo vé

Viéc do do cing bé mit cla 16p bao vé dugce thyc hién bﬁﬁg cach su
dung thiét bi thu nghién siéu do cing té vi dong luc (“DUH-211" do Shimadzu
Corporation san xuét). Chi tiét hon, thiét bi khia hinh tam gia kiéu kim cuong
(loai Berkovich) c6 goc gifta cac dinh 1a 115° duge st dung trén bé mit 16p bao
vé ctia bo phan don gian cia mang nhiéu 16p dugc ¢b dinh va dugc giit trén tim
thay tinh vo1 chét két dinh, dé thuc hién thir nghiém do do cing bang thir nghiém
chét tai-khong chét tai, do cing Martens thu dugc dugc xem la tri ) cing bé
miit. Céc didu kién thir nghiém 12 v6i luc thir 0,1mN, tée dd chat tai 0,02mN/giay,
va thoi gian gilt 2 gidy.

(6) Phuwong phdp danh gid kha ndng on dinh in clia mang

Lép in day 2 pum duoc dat mong trén bo phan don gian clia mang nhiéu
16p dugc tao ra bang céach st dung myc trén co s¢ dung moi (“LIOALPHA (nhan
hiéu hang héa da dang ky) R641 tring” do Toyo Ink Co., Ltd. san xuét). Lép in
dugc tao ra dugce cao 5 1an bang cach sir dung gié bong. Lic nay, cac 16p in trong
d6 muc khong bi bong ra duge danh gi 12 ¢ do két dinh bing O; cac 16p in
trong d6 myc khong bi bong ra mot phf?ln duoc danh gid 1a c6 do két dinh bé‘mg A;

va céc 16p in trong d6 muc trén toan b bé mit duoc danh gid 1a c6 do két dinh
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béng x. Ngoai ra, ddi véi hiéu qua van chuyén muc, viéc in nira tong dugc thuc
hién & d6 dam dac 60% béng cach st dung muc néu trén, vi€c quan sat bé mat
cua 16p in dugc thuc hién bang cach sit dung kinh hién vi quang hoc véi do
phong dai x50 1an. Lic nay, cac 16p in trong d6 muc dugce lién két theo hinh dang
mang duoc danh gia 1a c6 hiéu qua van chuyén bang O; cac 16p in trong d6 muc
khong duge lién két mot phan dugc danh gid 1a ¢6 hiéu qua van chuyén bang A;
va cac 16p in trong d6 muc khong dugc lién két hoan toan va c¢6 hinh dang chdm
duge danh gid 1a ¢6 hiéu qua vin chuyén bang x.

(7) Phwrong phdp do ham lwong chdt dinh ciia I6p bdo vé

Trong mdi vi du trong s6 cac vi du thuc hién nay va cac vi du so séanh,
mang nhidu 16p duge san xuét & giai doan khi 16p bao vé duoc dat mong 1én trén
mang nén duge ding lam mau. Tir mAu nay, mu thit ¢& 100mm x 100mm dwoc
cit. Lép bao vé duge quét sach bang 1-metoxy-2-propanol hoic dimetylformamit.
Tu dd chénh léch khdi luong trude va sau khi quét hét, ham lugng chit dinh
dugc tinh.

(8) Luong nhém oxazolin trong nhya cé nhoém oxazolin

Nhua chita nhom oxazolin dugc lam kho lanh, va sau do6 phé "H-NMR
ctia nhua duoc tinh, bang cach st dung thiét bi phan tich cong huéng tir nguyén
tr NMR) GEMINI-200, do Varian Inc. san xult dé thu dugc cudng dd cia pic
hip thu c6 ngudn gdc tir nhém oxazolin, va cudng do cua mdi pic trong sd cac
pic hip thu c6 ngudn gbc tir cac monome khéc. Tl cdc cudng d pic ndy, luong
nhém oxazolin (mmol/g) dugc tinh.

(9) Phwrong phdp xdc dinh thanh phan isoxyanat trong nhya uretan

Miu duoc siy kho & ap suét thép, va phd 'H-NMR cia mau duge do,
bing cach st dung thiét bj phan tich cong hudng tir nguyén ti (NMR)

GEMINI-200, do Varian Inc. san xut). Tir ty 1¢ tich hop gifta cac cudng do pic
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twong tng ¢6 ngudn gde tir cac thanh phan isoxyanat riéng 1& ctia mau, ty 1€ theo
mol gitra cic thanh phan isoxyanat dugc x4c dinh.

Trong mdi vi du trong sb cac vi du thuc hién nay, va cac vi du so sanh,
vat liéu riéng biét dung trong 16p boc va 16p bao vé clia mang duogc chuén bi nhu
sau:

Chuén bi vat liéu riéng biét ding dé tao ra l6p boc hodc lop bao vé

Nhuea (A) c6 nhom oxazolin

DP6i véi nhua c6 nhém oxazolin, acrylat chira nhém oxazolin hoa tan
trong nudc ¢ ban sin dugc chuén bi (“EPOCROS (nhan hiéu hang héa di ding
ky) WS-300”, do Nippon Shokubai Co., Ltd. san xut; lugng chét rin: 10%).
Luong nhom oxazolin trong nhya nay 1a 7,7mmol/g.

Nhua acrylic (B)

Déi v6i nhwa acrylic, nhii tuong acrylat copolyme c¢é ban sdn c¢6 néng do
1a 25% theo khéi luong duge chudn bi (“MOVINYL (nhin hiéu hing héa da
dang ky) 79807, do Nichigo-Movinyl Co. Ltd. san xuét). Nhua acrylic (B) ¢6 tri
s axit (tri sb ly thuyét) 1a 4mgKOH/g.

Nhya uretan (C)

D6i voi nhya uretan, su phén tdn nhya uretan polyeste ¢6 ban san duoc
chudn bi (“TAKELAC (nhin hiéu hang hoa di ding ky) W605”, do Mitsui
Chemicals, Inc. san xuAt: luong chét ran: 30%). Nhua uretan nay cé tri sb axit 12
25mgKOH/g, va nhiét do chuyén hoa thuy tinh (Tg) 12 100°C, dugc do bing
DSC. Ty ¢ cia cac diisoxyanat béo thom hodc thom la 55% theo mol cia tbng
thé cac thanh phan polyisoxyanat ciia né, ty 1¢ duge do béi 'H-NMR.

Nhua uretan (D1)

D4i v6i nhya uretan, sy phan tan nhya uretan chta nhém m-xylylen ¢

béan sin duge chuin bi (‘TAKELAC (nhén hiéu hang hoa da dang ky) WPB341>,
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do Mitsui Chemicals, Inc. san xudt; luong chét ran: 30%). Nhua nay uretan c6 tri
s axit 1a 25 mgKOH/g, va nhiét d6 chuyén héa thuy tinh (Tg) 14 130°C, duoc do
bang DSC. Ty 1¢ clia cac diisoxyanat béo thom hodc thom ciia nhua nay 13 85%
theo mol trong tong thé cac thanh phin polyisoxyanat cia no, ty 18 duge do boi
"H-NMR.

Nhuya uretan (D2)

DP4i voi nhua uretan, su phéan tdn nhya uretan polycacbonat cé ban san
dugc chuidn bi (“TAKELAC (nhan hidu hang hoa di ding ky) WS4000”, do
Mitsui Chemicals, Inc. san xuit: lwong chit rin: 30%). Nhua uretan nay c6 nhiét
d6 chuyén hoa thuy tinh (Tg) 1a 130°C, dugc do bang DSC.

Nhya uretan (D3)

D&i v6i nhua uretan, su phan tdn nhya uretan polyeste c6 ban san dugc
chudn bi (“TAKELAC (nhin hiéu hang hoa da ding ky) WS4022”, do Mitsui
Chemicals, Inc. san xuit; luong chét rén: 30%). Nhya uretan nay c6 nhiét do
chuyén héa thuy tinh (Tg) 12 110°C, duoc do bang DSC.

Tdc nhdn lién két xilan (G)

P&i v6i tac nhan lién két xilan, “(nhan hiéu hang hoa di ding ky)
KBM603”; lugng chat ran: 30%) ¢6 ban sin do Shin-Etsu Chemical Co., Ltd. san
xuét duge chudn bi.

Nhyea vinyl alcohol can khi (H)

Déi v6i nhua trén co so vinyl alcohol c6 hiéu qua can khi, nhya vinyl
hoa tan trong nudc ¢6 ban san (“Nichigo G-Polyme (nhan hidu hang héa d3 ding
ky) OKS-8049”, do Nippon Synthetic Chemical Industry Co., Ltd. sin xuit; dang
bdt) dugc hoa tan trong nudc dé chun bi dung dich trong nude cia nhya nay cé
lwong chét rin 1a 5%.

Dung dich I6p bdo vé can khi (1)
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Dung dich dugc tao ra bang cach thiy phan tetractoxysilan b%lng
0,02mol/L axit clohydric dugc bd sung vao trong dung dich ¢6 nudc 5% theo
trong lugng ctia nhya polyvinyl alcohol (PVA) ¢6 d xa phong hoa 1a 99% va do
polyme héa 1a 2400 dé dat dugc ty 1& SiO2/PVA = 60/40 theo ty 1& vé trong
luong, lam dung dich 16p bao vé can khi (I).

Vidul

(1) Diéu ché chat long boc 1 diing trong I6p boc

Vit liéu riéng biét, mdi vt liéu c6 ty 1€ tron duge mo ta dudi day duogc
tron v6i nhau dé tao ra cht 16ng boc (hop phan nhya ding lam 16p boc). Trong
chét léng boc thanh phém, ty 1€ theo khéi luong gitra nhua ¢6 nhom oxazolin
(A), nhya acrylic (B) va nhua uretan (C), ty 1€ nay 1a ty 18 vé cac luong chét rén
¢6 trong chit 1éng, nhu dugc thé hién trong Bang 1.

Nuéc: 54,40%,

Isopropanol: 25,00%,

Nhua chira nhom oxazolin (A): 15,00%,

Nhua acrylic (B): 3,60%, va

Nhua uretan (C): 2,00%.

(2) Diéu ché chdt long boc 2 dimg trong viéc boc I6p bdo vé

Céac tac nhan boc duge md ta dudi ddy duoc trdn véi voi nhau dé tao ra
chét 1éng boc 2. T 1¢ theo khdi luong ctia nhyra uretan (D1), ty 18 nay 1a ty 16 vé
lwong chit rin trong chat 1ong boc, nhu duoc thé hién trong Bang 1,

Nudc: 58,33%,

Isopropanol: 30,00%, va

Nhua uretan (D1): 11,67%.

(3) San xudt mang nén polyeste, va boc bang chat Iong boc 1 (Ddt mong

lop boc)
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Nhua polyetylen terephtalat c6 c¢6 d6 nhét noi tai 1a 0,62 dl/g (& 30°C;
phenol/tetrachloroetan = 60/40) dugc két tinh so bd, va sau d6 1lam khod thudong
xuyeén. Thiét bi ép dun c¢6 khudn hinh chit T dugc dung dé ép dun nhua & 280°C,
va sau d6 1am lanh nhanh va hoa rén nhya di ép din trén tréng c¢6 nhiét do bé
mit 14 40°C dé tao ra tm vo dinh hinh. Tiép theo, tAm thu dugc dugce kéo gitra
con lan néng va con ldn ngudi & 100°C va ty sb kéo 1a 4,0 theo chidu doc ciia
tAm. Mot bé mat ctia mang kéo don truc thu duoc duoc boc béng chét long boc 1
nho phuong phdp boc dung thanh rét. Trong khi 1am kho, mang dugce dua vao
trong khung cing, -dugc 1am néng sin & 100°C, va kéo & 120°C va ty sb kéo 1a
4,0 theo chiéu ngang. Trong khi gian khodng 6% theo chiéu ngang, mang duoc
lam néng nhiét & 225°C dé tao ra mang nhiéu 16p ma trén do6 16p boc c6 ham
lwong chat dinh 0,020 g/m* duoc tao 1én trén mang polyeste kéo hai truc thu duoc
c6 do day12pum.

(4) Tao ra (két tia hoi) I6p mang méng vé co

Tiép theo, ding phwong phép két tia hoi chum dién tu, 16p oxit vO co
phttc duogc lam bing silic dioxit va nhdm oxit dugc tao ra, nhu 16p mang mong
vO co, 1én trén 16p boc bé mat cia mang nhiéu 16p duoc ché tao trong muc (2).
Ngudn két taa hoi duge ding 1a SiO, (do tinh khiét: 99,9%) va Al,O; (d6 tinh
khiét: 99,9%) & dang céc hat c6 c& ndm trong khodng tir 3mm dén 5mm. Hop
phan cta 16p oxit hdn hop 1a nhu sau: Si0,/ALO; (ty 1& theo khéi luong) =
60/40. Do day mang cla 16p mang méng vo co (16p oxit hon hgp Si0,/AL0;) 1a
13nm.

(5) Boc bing chdt long boc 2 lén trén mang két tia hoi (dét mong l6p
bao vé)

Phén trén cta 16p mang moéng vo co ciia mang két tia hoi duge ché tao

trong muc (4) dwgc boc bang chét 16ng boc 2 bang phuong phap boc bang thanh
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phdi, va chi tiét gia cong nay duge siy kho & 200°C trong 15 gidy dé tao ra 16p
bao vé&. Lugng boc ciia 16p nay sau khi sdy kho 1a 0,210g/m2 (sdy khd).

Nhu duge mo ta trén ddy, mdi mang nhiéu 16p dwoc san xuét trong do
16p boc/16p oxit kim loai/lép bao vé duge tao ra trén mang nén. Ddi voi mang
nhiéu 16p thu dugc, mirc do thim thau oxy va do bén 16p mdng, va hiéu qua in
dugc danh gid nhu duge mo ta trén day. Céc két qua duogc thé hién trong Bang 1.

Cdc vi du tir 2 dén 7 va Cde vi du so sénh tir 1 dén 6

Trong mdi vi du trong s6 céc Vi du tir 2 &n 7 va cac Vi du so sanh tir 1
dén 6, mdi mang nhiéu 16p duoc san xuét theo cach tuong ty nhu trong Vi du 1
ngoai trir réng: khi chudn bi chét long boc dé tao ra 16p bao v€, ham lugng pha
tron, ham luong chit dinh va loai nhya dugc thay ddi nhu duoc thé hién trong
Béang 1. Mirc d6 thim thau oxy va do bén 16p modng, va hiéu qud in cda ching

dugc danh gia. Cac két qua dugc thé hién trong Bang 1.
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Kha nang ap dung cong nghiép

Gidi phap theo sang ché cho phép tao ra mang nhidu 16p cén khi c6 16p mang
méng vd co, ma tuyét voi vé hidu qua can khi va ddng thoi tuyét voi vé do két dinh
bat ké do day clia chit két dinh va con c6 dit do két dinh va hidu qué vén chuyén dén
muc & thoi diém in, di nhién 13 & trang thdi ma mang dugc gilt ¢ trang thai binh
thuong, va ké ca sau khi mang dwoc cho xir ly néng 4m. Mang nhiéu 16p can khi nay
¢6 cac uvu diém 1a dé san xuét, tuyét voi vé kinh té va do 6n dinh san phém, va c6 duoc
céc dic tinh ddng déu mot cach dé dang. Ngoai ra, do mang nhiéu 16p can khi nay c6
d0 két dinh tuyét voi, nén do day cua chit két dinh c6 thé dugc giam di, do d6, gép
phan 16n vao su an toan va vé sinh & thoi diém xu Iy va vé su kinh té (chi phi). Do
vdy, mang nhiéu 16p can khi nay c6 thé st dung rong rai khong chi dbi v6i viéc bao
g6i thue pham dé xir Iy néng 4m, ma con dé bao g6i cac loai thyc phim, thudc, san
phdm cong nghé va cac san phim khéc, va dung cho céc vat dung cong nghiép nhu
cac tAm pin mat troi, giéy dién ttr, cac chi tiét EL hitu co, cac chi tiét ban dan, va cac

san pham khéc.
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YEU CAU BAO HO

1. Mang nhiéu 16p bao gdm mang nén va 16p boc duoc bé tri trén/bén trén it nhat mot
bé mat cia mang nén; 16p boc nay bao gébm hop phin nhua dung lam 16p boc, bao
gdm, nhya c¢6 nhém oxazolin 1am thanh phin cAu tao; mang nhiéu 16p ¢6 16p mang
mong v6 co trén/bén trén 16p boc, va con ¢ 16p bao vé ma cb nhya uretan trén/bén
trén 16p mang méng vo co, trong d6 nhiét dd chuyén hoa thuy tinh (Tg) cia nhua
uretan 12 100°C hodc cao hon; 16p bao vé cia mang nhiéu 16p ¢6 do cing bé mit nim
trong khodng tir 350N/mm?* dén 700N/mm?; va 16p bao vé c¢6 46 nham trung binh s6

hoc nam trong khoang tir 0,5nm dén 2,0nm trén 2- pm vuong.

2. Mang nhiéu 16p theo diém 1, trong d6 nhua uretan c6 trong 16p bao vé bao gém

thanh phan thom hoic thom-béo.

3. Mang nhiéu 16p theo diém 1 hoic 2, trong d6 nhya uretan c6 trong 16p bao vé bao

gdm thanh phén m-xylylen.
4. Mang nhiéu 16p theo didm bAt ky trong sb cac diém 1 dén 3, trong dé nhua chira
nhém oxazolin trong hop phan nhua dung lam 16p boc, chira lwong nhém oxazolin

nam trong khoang 5,1mmol/g dén 9,0mmol/g.

5. Mang nhiéu 16p theo diém bAt ky trong sb cac diém 1 dén 4, trong dé 16p boc co

trong d6 nhyra acrylic ¢6 tri sb axit 1a 10mgKOH/g hoac thép hon.

6. Mang nhiéu 16p theo diém bt ky trong s& cac diém 1 dén 5, trong do6 16p mang

mong vo co 12 16p oxit hdn hop chira silic oxit va nhom oxit.
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