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Linh vue ky thuat dugc dé cap

Sang ché dé cap dén hop phan chét dinh nhay ap, 16p chét dinh nhay ap chira hop
phén chat dinh nhay ap va tam chat dinh nhay ap c6 16p chét dinh nhay ap.
Tinh trang ky thuit cia sang ché

La cac bang chat dinh nhay ap, cac bang trong sudt tot hon 1a da duoc st dung
boi vi dé dang nhin thay vi tri ¢ cdc budc xir 1y va ¢ cac thao tac chang han nhu bam dinh.
Nham muc dich thay doi thiét ké hoac nang cao thiét ké va tam nhin hoic nhiam muc dich

khac, cac bang chat dinh nhay ap dugc nhuém mau cling duoc sir dung.

Vidu, PTL | mé ta tim chét dinh nhay ap duoc nhuém mau trong d6 do day cua
tam chat dinh nhay ap dugc giam va c6 cac thudc tinh dat duoc thiét ké hoac su trang tri

cuia mit dinh hodc che dau khLlyét diém cta mat dinh vé&i thude tinh che giéu.
Danh muc tai liéu trich dan
Tai liéu sang ché
PTL 1: JP-A-2013-245298
Ban chit ky thuit cia sang ché
Van dé can duoc giai quyét boi sang ché

Tém chét dinh nhay ap dugc md ta trong PTL 1 dugc nhudm mau béng cach b
sung thudc nhudm vao 16p chét dinh nhay ap. Do do, tam chat dinh nhay ap duoc tao nén
dd duoc nhudm mau rdi, va tim chat dinh nhay ap khong thé duoc nhudm mau tai thoi

diém chang han nhu sau budc dinh cua tam.

Do dé, van dé cua sang ché la dé xuat hop phan chét dinh nhay ap ma co thé duoc
thay doi v& mau sic hoac duoc nhudm mau & thoi diém bat ky va 16p chét dinh nhay ap va
tam chat dinh nhay ap nho st dung hop phan chat dinh nhay ap.

Phuong tién giai quyét van dé
Céc nha sang ché da tién hanh cac cudc nghién ctru chuyén sau nham muc dich

cung cap hop phan chat dinh nhay ap va twong tu ma c6 thé dugc thay doi vé mau sac hodc

1
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dugc nhuém mau ¢ thoi diém bat ky. Két qua 1a, cac nha séng ché da nay ra y tuong su
dung thudc nhudom leuco ma dugc nhudm mau qua phan ng voi axit va chat tao quang
axit ma tao ra axit boi viéc chiéu xa bang tia niang luong tac dung két hop cho hop phan
chat dinh nhay 4p. Nghia 13, cac nha sdng ché da nhan thiy rang hop phan chét dinh nhay
ap chtra thudc nhudém leuco va chét tao quang axit co thé duoc thay ddi vé mau sic hoac
duoc nhudom mau & thoi diém bét ky bang cach chiéu xa bang tia nang lugng tac dung, va

vi vay sang ché da dugc hoan tat.

Theo phuong an, sang ché dé cap dén hop phan chét dinh nhay ap chira polyme

goc, thuoe nhudm leuco va chat tao quang axit.

Theo phuong 4n cua sang che, bude song hap thu cua thude nhudm leuco tot hon

14 thay doi vai pH.

Theo phuong an cua sang ché, hop phan chét dinh nhay ap tot hon la chira tur 0,1
dén 30 phan theo khoi lugng cua thuéc nhudm leuco trén 100 phan theo khoi lugng cua

polyme géc.

Theo phuong an cua sang ché, thudc nhudm leuco tét hon 1a it nhat mot thude

nhudém duoc lya chon tir nhém bao gom thudc nhudm phtalua va thuéc nhuém fluoran.

Theo phuong an cua sang ché, hop phan chét dinh nhay ap tot hon 1a chira tir 0,1
dén 30 phan theo khéi lwong chat tao quang axit trén 100 phén theo khoi lugng cua polyme

goc.

Theo phuong an cua sang ché, chat tao quang axit t6t hon 1a it nhat mot hop chat
duoc lua chon tr nhém bao g61n hop chét mudi sunfoni, hop chat mudi iodonium va N-
oxyimidosunfonat thom.

Theo phuong an cua sang ché, polyme géc tdt hon 1a chtra polyme acrylic.

Theo phuong an cua sang ché, hop phan chat dinh nhay 4p c6 thé thay doi vé mau

sdc boi viée chiéu xa bang tia nang lugng tac dung.

Theo phuong &n cua sang ché, hop phan chét dinh nhay ap c6 thé duoc nhudém

mau boi viéc chiéu xa bang tia nang lugng tac dung.

Theo phuong an, sang ché dé cap dén lop chat dinh nhay ap chtra hop phan chat
dinh nhay ap.
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Theo phuong an, sang ché dé cap dén tdm chat dinh nhay ap co 16p chat dinh nhay
ap.
Theo phuong an cua sang ché, tim chat dinh nhay &p c6 thé ¢6 16p hap thy UV

trén mot bé mat cua 16p chat dinh nhay ap.

Theo phuong an cua sang ché, 16p hap thy UV co thé 1a 16p chét dinh nhay ap
chira chat hap thu UV.

Theo phuong an cua sang ché, 16p chat dinh nhay 4p trong tdm chat dinh nhay ap

¢6 thé dugc tao nén trén vat liéu goc.
Hiéu qua cua sang ché

Hop phan chat dinh nhay ap theo phuong an cua sang ché co thé duoc thay doi
vé mau sic hodc dugc nhudm mau badi viée chiéu xa bé'mg tia nang luong tac dung. Theo
d0, 16p chét dinh nhay ap hodc tAm chat dinh nhay 4p nh sir dung hop phén chat dinh nhay
4p 6 thé duoc thay di vé mau sic hodc duge nhudm mau & thoi diém bt ky chang han

nhu sau khi bam dinh.
M6 ta vin tit cac hinh vé

Fig.1 1a hinh vé thé hién vi du vé phan tng oxy hoa-khu cua thudc nhudém leuco

theo mot phuong an cua sang ché.

Fig.2 1a vi du vé hinh v& mat cit ngang gian lugc cua 16p chét dinh nhay ap theo

mot phuong an cua sang ché.

Fig.3 1a vi dy v& hinh v& mat cit ngang gian lugc cta tim chat dinh nhay ap theo

mot phuong an cua sang cheé.

Fig.4 1a vi du vé hinh v& mit cit ngang gian luoc clia tAm chét dinh nhay ap theo

mot phuong an cua sang che.

Fig.5 1a vi du vé hinh v& mat cat ngang gian luoc cua tAm chat dinh nhay ap theo

mot phuong an cua sang ché.

Fig.6 1a vi du vé hinh v& mat ct ngang gian luogc cua tdm chat dinh nhay 4p theo

mot phuong an cua sang ché.

M@ té chi tiét sang ché
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Cac phuong 4n cua sang ché duoc giai thich chi tiét dudi day. Lién quan dén vén

dé nay, sang ché khong giéi han & cac phuong an duoc giai thich dudi day.
<Hop phan chét dinh nhay ap>

Hop phéan chat dinh nhay ap theo phuong 4n cia sang ché duoc dic trung bang

cach chtra polyme goc, thuée nhudm leuco va chat tao quang axit.

Theo 16p chit dinh nhay ap hodc tdm chét dinh nhay ap duoc thu nhan nho su
dung hop phén chét dinh nhay ap, axit duge tao ra tir chét tao quang axit boi viée chiéu xa
bang tia ning luong tac dung, va 16p chét dinh nhay 4p hoac tAm chét dinh nhay ap co thé
duoc thay doi vé mau sac hodac duoc nhudm mau qua phan ang cua axit va thuc nhudém
leuco. Nghia 13, 16p chat dinh nhay ap hodc tdm chat dinh nhay 4p dugc thu nhan nho su
dung hop phan chét dinh nhay 4p c6 thé dugc thay ddi vé mau séc hodc duge nhuém mau
boi viée chiéu xa béng tia nang luong tac dung va vi vay co thé duoc thay ddi vé mau sac

hoac dugc nhuém mau ¢ thot diém bat ky chéng han nhu sau khi bam dinh.

Trong ban mo ta, “A dén B chi bao khoang nghia la “A hodc 16n hon A va B hodc
thdp hon B”. Hon nita, trong ban md ta, “trong lugng” va “khéi lugng”, “% trong lugng”
va “% khoi luong” va “cac phan theo trong luong” va “phan theo khdi luong” déu dugce

coi 1a cac tur dong nghia.

Trong ban mo ta, “thay ddi vé mau sic” nghia 1a mau sic thay d6i sau khi chiéu
Xa béng tia nang luong tac dung va la khai niém ma bao gém réng mau séc bién mat boi
viéc chiéu xa bé‘mg tia nang lugng tac dung, ré‘mg mau sac hién ra boi viée chiéu xa béng
tia nang luong tac dung va rdng mau sic goc thay ddi thanh mau séic khac boi viée chiéu

xa bang tia nang luong tac dung.

Hon nira, trong ban mo6 ta, “nhudém mau’ nghia la mau sac hién ra sau khi chiéu
Xa bé“mg tia nang luong tac dung va la khai niém ma bao g61n réng mau sic hién ra boi viéc
chiéu xa bang tia ning luong tic dung va ring mau sac gbc thay doi thanh mau sac khac
boi viec chiéu xa bang tia nang lugng tac dung va khong bao gdm rang mau sac bién mat

boi viée chiéu xa bang tia nang luong tac dung.

Céc thanh phan ma hop phan chat dinh nhay ap chtra dugc giai thich chi tiét dudi
day.

(Polyme gbc)
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Trong hop phan chét dinh nhay 4p theo phuong én cua sang ché, polyme gde cau
thanh hop phan chat dinh nhay &p khong dugc gioi han cu thé, va polyme da biét duoc sir
dung cho chét dinh nhay 4p c6 thé dugc su dung. Céc vi du vé ching bao gdm polyme
acrylic, polyme dua trén cao su, polyme dua trén vinyl alkyl ete, polyme dua trén silicon,
polyme dua trén polieste, polyme dya trén poliamit, polyme dua trén uretan, fluoropolyme,
polyme dua trén epoxy va tuong tu. Trong s6 cac vi du, polyme acrylic va polyme dua trén
cao su thich hgp hon xét vé do két dinh. Hon nita, boi vi sy thay ddi vé hinh dang bén
ngoai sau khi su thay ddi vé mau sic hodc kha ning nhudom mau la dang chu y, nén polyme
acrylic voi do trong sudt cao thich hop hon. Loai cac polyme co thé duoc s dung mot

minh, hodc sy két hop ctia hai hodc nhiéu loai cua chung ¢6 thé duoc su dung.

Phuong an trong d6 polyme acrylic duoc chura 1a polyme gbc trong hop phéan chét
dinh nhay ap theo phuong an cua sang ché duoc giai thich chu yéu dudi day, nhung sang

ché khong gioi han & phuong an.

Hop phan chéat dinh nhay ap theo phuong an cua sang ché co thé chua polyme
acrylic la polyme gbe. Hop phan chéat dinh nhay ap thuong c6 thé 1a hop phan chat dinh
nhay &p acrylic chua polyme acrylic la thanh phan chinh. Hop phan chat dinh nhay ép

acrylic co do trong sudt tuyét voi.

Vi du, hop phan chét dinh nhay ap theo phuong an cta sang ché tot hon la chira,
nhu polyme gbc, polyme acrylic dugce bao gdm cac thanh phan monome chira este axit
(meth)acrylic alkyl c6 nhom alkyl tuyén tinh hodc dugce phén nhanh co 1 hodc lon hon va
20 hodc thap hon cac nguyén tir cacbon & dau cudi este theo phan tram cta 40 % trong

luong hoac 16n hon.

Este axit (meth)acrylic alkyl ¢c6 nhom alkyl co6 X hodc lon hon va Y hoac thap
hon cac nguyén tur cacbon ¢ dau cudi este thinh thoang duoc goi l1a “Este axit (met)acrylic
alkyl Cx.y” dudi day. Boi vi sy can bang cua cac dic tinh duoc gitr mot cach dé dang, nén
phan tram cua este axit (meth)acrylic alkyl Ci20 trong tat ca cac thanh phan monome cua
polyme acrylic theo khia canh thich hop hon nhiéu so v&i 50 % trong lugng, co thé 1a, vi
du, 55 % trong lugng hodc lon hon, co thé 1a 60 % trong luong hodc 16n hon va c6 thé 1a

70 % trong lugng hodc lon hon.

V6i ciing 1y do, phan tram cua este axit (meth)acrylic alkyl Ci.0 trong céc thanh

phén monome c¢6 thé 1a, vi du, 99,9 % trong lugng hoac thép hon, c6 thé 1a 99,5 % trong

N
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luong hodc thap hon va c6 thé 12 99 % trong luong hoac thdp hon. Phin trdm ctia este axit
(meth)acrylic alkyl Ci20 trong tAt ca cac thanh phan monome ctia polyme acrylic theo khia
canh khac co thé 1a, vi du, 98 % trong luong hodc thép hon, ¢6 thé 12 95 % trong lugng
hodc thap hon dé nang cao kha ning két dinh cua 16p chat dinh nhay ap, c6 thé 1a 85 %
trong lugng hoac thép hon (vi du, thép hon 80 % trong luong), co6 thé 1a 70 % trong lugng

hodc thip hon va co thé 1a 60 % trong lugng hodc thép hon.

Cac vi du cu thé khong gidi han vé este axit (meth)acrylic alkyl Ci-20 bao gém
methyl (meth)acrilat, etyl (meth)acrilat, propyl (meth)acrilat, isopropyl (meth)acrilat, n-
butyl (meth)acrilat, isobutyl (meth)acrilat, s-butyl (meth) acrilat, t-butyl (meth)acrilat,
pentyl (meth)acrilat, isopentyl (meth)acrilat, hexyl (meth)acrilat, heptyl (meth)acrilat,
octyl (meth)acrilat, 2-ethylhexyl (meth)acrilat, isooctyl (meth)acrilat, nonyl (meth)acrilat,
isononyl (meth)acrilat, decyl (meth)acrilat, isodecyl (meth)acrilat, undecyl (meth)acrilat,
dodecyl (meth)acrilat, tridecyl (meth)acrilat, tetradecyl (meth)acrilat, pentadecyl
(meth)acrilat, hexadecyl (meth)acrilat, heptadecyl (meth)acrilat, stearyl (meth)acrilat,

isostearyl (meth)acrilat, nonadecyl (meth)acrilat, eicosyl (meth)acrilat va tuong tu.

Trong sé cac vi du, it nhat este axit (meth)acrylic alkyl Ca.20 t6t hon 1a duge su
dung, va it nhét este axit (meth)acrylic alkyl C4-13 tot hon nira 1a duoc str dung. Vi du, mot
trong sb hodc ca hai trong ) n-butyl acrilat (BA) va 2-ethylhexyl acrilat (2EHA) tdt hon
la duoc chira nhu thanh phan monome, va chét dinh nhay 4p acrylic chira it nhat 2EHA cu
thé thich hop hon. Cac vi du khac vé este axit (meth)acrylic alkyl Ca-20 ma tét hon 1a ¢6 the
duoc su dung bao gém isononyl acrilat, n-butyl methacrilat (BMA), 2-ethylhexyl
methacrilat (2EHMA), isostearyl acrilat (iISTA) va tuong tu.

Theo mot s6 khia canh, cac thanh phan monome cau thanh polyme acrylic c6 thé
chura este axit (meth)acrylic alkyl Cs.15 theo phén tram ctia 40 % trong luong hodc 1én hon.
Phén tram cua este axit (meth)acrylic alkyl Ca.1s trong céc thanh phan monome ¢ thé 13,
vi du, 50 % trong luong hodc 1on hon, co6 thé 1a 60 % trong lugng hodc 16n hon va c6 thé
1a 65 % trong luong hodac 16n hon. Cac thanh phan monome c¢6 thé chira este axit
(meth)acrylic alkyl Ce.15 theo phéan trim cua bat ky trong s6 cac gioi han dudi ¢ trén hoac

16m hon.

Dé néng cao kha ning két dinh cua 16p chét dinh nhay 4p, phan tram cua este axit

(meth)acrylic alkyl Cs.15 trong cac thanh phan monome thuong thich hop 1a 99,5 % trong
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luong hoac thép hon, ¢é thé 14 95 % trong luong hodc thép hon, c6 thé 1a 85 % trong luong
hodc thap hon va ¢o thé 1a 75 % trong lugng hodc thap hon. Céc thanh phan monome co
thé chira este axit (meth)acrylic alkyl Ce.1s theo phan trim cua bat k¥ trong sb cac gidi han

trén ¢ trén hodc thap hon.

Céc thanh phan monome cau thanh polyme acrylic c6 thé chutra, ngoai este axit
(meth)acrylic alkyl, monome khac (monome ¢o thé polyme hoa dong trung hop) ma co thé
duoc polyme hoa dong trung hop voi este axit (meth)acrylic alkyl theo nhu cau. La
monome ¢6 thé polyme hoa dong tring hop, monome ¢6 nhom phan cuc (vi du, nhém
cacboxy, nhom hydroxyn, vong chira nguyén tir nito hodc twong tu) hodc monome trong
d6 nhiét do chuyén hoa thuy tinh cua polyme dé)ng nhat tuong ddi cao (vi du, 10°C hoic
cao hon) tét hon 1a co thé duoc s dung. Monome ¢6 nhom phan cuc co thé gop phan vao
viéc dua ra vi tri lién két chéo vai polyme acrylic hodc viéc nang cao luc két dinh cua chat
dinh nhay ap. Loai cac monome co thé polyme hoa dong tring hop mot minh hodc sy két

hop cta hai hodc nhiéu loai cua ching c6 thé duogc su dung.

Céc vi du cu thé khong giéi han vé monome c6 thé polyme héa ddng trang hop

bao gdm cac monome sau day.

Cac monome chra nhom cacboxy: vi du, axit acrylic, axit methacrylic,
cacboxyethyl acrilat, cacboxypentyl acrilat, axit itaconic, axit maleic, axit fumaric, axit

crotonic, axit isocrotonic va tuong tu.
Cé4c monome chira nhom axit anhydrit: vi du, anhydrit maleic va anhydrit itaconic.

Cac monome chira nhém hydroxyn: vi du, cac hydroxyalkyl (meth)acrilat chang
han nhu 2-hydroxyethyl (meth)acrilat, 2-hydroxypropyl (meth)acrilat, 2-hydroxybutyl
(meth)acrilat, 3-hydroxypropyl (meth)acrilat, 4-hydroxybutyl —(meth)acrilat, 6-
hydroxyhexyl (meth)acrilat, 8-hydroxyoctyl (meth)acrilat, 10-hydroxydecyl (meth)acrilat,
12-hydroxylauryl (meth)acrilat va (4-hydroxymethylcyclohexyl)methyl (meth)acrilat va

tuong tu.

Cac monome chra nhom axit photphoric hoac nhom axit sunfonic: vi du, axit
styren sunfonic, axit allyl sunfonic, natri vinylsulfonat, axit 2-(meth)acrylamit-2-
methylpropan sunfonic, axit (meth)acrylamit propan sunfonic, sulfopropyl (meth)acrilat,

axit (meth)acryloyloxynaphtalen sunfonic, 2-hydroxyethylacryloyl photphat va tuong tu.

7
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Cac monome chtra nhém epoxy: vi du, cac acrilat chira nhom epoxy chang han
nhu glycidyl (meth)acrilat va (meth)axit acrylic-2-ethylglycidyl ete, allyl glycidyl ete.

(meth)axit acrylic glycidyl ete va tuong tu.
Cac monome chtra nhom cyano: vi du, acrylonitrin, methacrylonitrin va tuong ty.

Céac monome chtra nhém izoxianat: vi du, 2-isocyanatoethyl (meth)acrilat va

tuong tu.

Cac monome chira nhom amit: vi du, (meth)acrylamit; cac N,N-dialkyl
(meth)acrylamit chaing han nhu N\N-dimethyl (meth)acrylamit, N,N-diethyl
(meth)acrylamit, N.N-dipropyl (meth)acrylamit, N,N-diisopropy! (meth)acrylamit, N,N-
di(n-butyl)  (meth)acrylamit va N,N-di(t-butyl) (meth)acrylamit; cac N-alkyl
(meth)acrylamit chang han nhu N-ethyl (meth)acrylamit, N-isopropyl (meth)acrylamit, N-
butyl (meth)acrylamit va N-n-butyl (meth)acrylamit; cac amit axit N-vinylcacboxylic
chang han nhu N-vinylacetamit; cdc monome c¢6 nhém hydroxyn va nhom amit, vi du, cac
N-hydroxyalkyl (meth)acrylamit chang han nhu N-(2-hydroxyethyl) (meth)acrylamit, N-
(2-hydroxypropyl) (meth)acrylamit, N-(I1-hydroxypropyl) (meth)acrylamit, ~N-(3-
hydroxypropyl)  (meth)acrylamit, ~ N-(2-hydroxybutyl) ~ (meth)acrylamit, ~ N-(3-
hydroxybutyl) (meth)acrylamit va N-(4-hydroxybutyl) (meth)acrylamit; cac monome co
nhom alkoxy va nhém amit, vi du, cac N-alkoxyalkyl (meth)acrylamit chang han nhu N-
methoxymethyl (meth)acrylamit, N-methoxyethyl (meth)acrylamit va N-butoxymethyl
(meth)acrylamit; va cdc monome khac chang han nhu N,N-dimethylaminopropyl

(meth)acrylamit va N-(meth)acryloylmocpholin.

Cac monome chita nhém amino: vi du, aminoethyl (meth)acrilat, N,N-

dimethylaminoethyl (meth)acrilat va t-butylaminoethyl (meth)acrilat.

Cac monome c6 nhém epoxy: vi du, glycidyl (meth)acrilat, methylglycidyl

(meth)acrilat va allyl glycidyl ete.

Cac monome cé vong chira nguyén tu nito: vi du, N-vinyl-2-pyrrolidon, N-
methylvinylpyrrolidon, ~ N-vinylpyridin, ~N-vinylpiperidon, ~N-vinylpyrimidin, N-
vinylpiperazin, N-vinylpyrazin, N-vinylpyrrole, N-vinylimidazole, N-vinyloxazole, N-
(meth)acryloyl-2-pyrrolidon, N-(meth)acryloylpiperidin, N-(meth)acryloylpyrrolidin, N-

vinylmorpholin, N-vinyl-3-morpholinon, N-vinyl-2-caprolactam, N-vinyl-1,3-oxazin-2-
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one, N-vinyl-3,5-morpholinedion, N-vinylpyrazole, N-vinylisoxazole, N-vinylthiazole, N-
vinylisothiazole, N-vinylpyridazin va tuong tu (vi dy, cac lactam chang han nhu N-vinyl-

2-caprolactam).

Cac monome c6 khung succinimit: vi du, N-(meth)acryloyloxymetylen
succinimit,  N-(meth)acryloyl-6-oxyhexametylen  succinimit, ~ N-(meth)acryloyl-8-

oxyhexametylen succinimit va tuong tu.

Cac maleimit: vi du, N-cyclohexylmaleimit, N-isopropylmaleimit, N-

laurylmaleimit, N-phenylmaleimit va tuong tu.

Céac itaconimit: vi du, N-methylitaconimit, N-ethylitaconimit, N-butylitaconimit,
N-octylitaconimit, N-2-ethylhexylitaconimit, N-cyclohexylitaconimit, N-laurylitaconimit

va tuong tu.

Cac aminoalkyl (meth)acrilat: vi duy, aminoethyl (meth)acrilat, N,N-
dimethylaminoethyl ~ (meth)acrilat, ~ N,N-diethylaminoethyl ~ (meth)acrilat  va  t-

butylaminoethyl (meth)acrilat.

Céac monome chira nhom alkoxy: vi dy, cac alkoxyalkyl (meth)acrilat chang han
nhu  2-methoxyethyl (meth)acrilat, 3-methoxypropyl (meth)acrilat, 2-cthoxyethyl
(meth)acrilat, propoxyethyl (meth)acrilat, butoxyethyl (meth)acrilat va ethoxypropyl
(meth)acrilat; va cac alkoxy alkylene glycol (meth)acrilat (vi dy, cac alkoxy polyalkylen
glycol (meth)acrilat) ching han nhu methoxy etylen glycol (meth)acrilat, methoxy

polyetylen glycol (meth)acrilat va methoxy polypropylen glycol (meth)acrilat.

Cac monome chtra nhom alkoxysilyl: vi du, cac (meth)acrilat chira nhom
alkoxysilyl chang han nhu  3-(meth)acryloxypropyl  trimethoxysilan,  3-
(meth)acryloxypropyl triethoxysilan, 3-(meth)acryloxypropylmethyl dimethoxysilan va 3-
(meth)acryloxypropylmethyl diethoxysilan, cac hop chét vinyl chira nhom alkoxysilyl

chang han nhu vinyltrimethoxysilan va vinyltriethoxysilan va tuong tu.
Céac este vinyl: vi du, vinyl axetat, vinyl propionat va tuong tu.

Céc vinyl ete: vi du, cac vinyl alkyl ete chang han nhu methyl vinyl ete va

etylethyl vinyl ete.

Cac hop chat aromatic vinyl: vi dy, styren, a-methyl styren, vinyl toluen va tuong
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tu.
Céac olefin: vi du, etylen, butadien, isopren, isobutylen va tuong ty.

Cac este axit (meth)acrylic c6 nhom alicyclic hydrocacbon: vi du, cac
(meth)acrilat chira nhom alicyclic hydrocacbon chang han nhu cyclopentyl (meth)acrilat,
cyclohexyl (meth)acrilat, isobornyl (meth)acrilat, dicyclopentanyl (meth)acrilat va

adamantyl (meth)acrilat.

Cac este axit (meth)acrylic c¢6 nhom aromatic hydrocacbon: vi du, cac
(meth)acrilat chira nhém aromatic hydrocacbon chang han nhu phenyl (meth)acrilat,

phenoxyethyl (meth)acrilat va benzyl (meth)acrilat.

Céc chét khac bao gom cac (meth)acrilat chira vong hetero chang han nhu
tetrahydrofurfuryl (meth)acrilat, cac (meth)acrilat chira nguyén tu halogen chang han nhu
vinyl chlorua va cac (meth)acrilat chira nguyén tu flo, cac (meth)acrilat chra nguyén tu
silicon chang han nhu silicon (meth)acrilat, cac este axit (meth)acrylic dugc thu nhan tu

ruou din xudt hop chat tecpinen va tuong tu.

Khi monome c¢6 thé polyme hoa ddng trung hop nhu vay duoc su dung, lugng
duoc su dung khong dugc gidi han cu thé nhung thuong thich hop 14 0,01 % trong lugng
hoac 16n hon trong sd tat ca cac thanh phén monome. Dé thé hién cac hiéu qua cua viéc st
dung monome co thé polyme hoa dong trung hop nhiéu hon, lurong monome c6 thé polyme
hoa dong trung hop duge st dung co thé 14 0,1 % trong lugng hodc 16n hon trong s tat ca
cac thanh phém monome va ¢6 thé 12 0,5 % trong luong hodc 16n hon. Hon nita, dé gitr mot
cach dé dang hon su can bang cua cac dic tinh chat dinh nhay 4p, luong monome co thé
polyme hoa ddng trung hop dugc st dung thuong thich hop 1a 50 % trong luong hoac thap

hon trong s6 tit ca cac thanh phén monome va tot hon 1a 40 % trong lugng hoac thap hon.

Theo mot s6 khia canh, cac thanh phén monome céu thanh polyme acrylic ¢ thé
chtra monome c6 nguyén tu nito. Két qua la, luc két dinh cta chat dinh nhay ap c6 thé duoc
tang, va luc bong troc theo thoi gian tot hon 1a c6 thé duoc nang cao. Vi dy thich hop vé
monome ¢6 nguyén tir nito 1 monome c¢6 vong chira nguyén tu nito. La monome cO vong
chira nguyén tr nito, cdc monome néu trén la cac vi du va tuong tu co thé duoc sur dung,

va vi du la N-vinyl cyclic amit dugc biéu dién boi cong thirc chung (1) sau day.

[Chat hoa hoc 1]
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A
H,C=CHNCOR (1)

Theo cong thic chung (1), R' 1a nhdém hiu co hoa tri hai va cu thé 1a -(CH2)n-. N
la s6 duong tur 2 dén 7 (tdt hon 13, 2, 3 hodc 4). Cu thé, N-vinyl-2-pyrrolidon t6t hon 1a co

thé duoc ap dung. Vi du thich hop khac vé monome c6 nguyén tu nito 1a (meth)acrylamit.

Luong monome c6 nguyén tu nito (t6t hon 1a monome c6 vong chira nguyén tur
nito) dugc st dung khong dugc gioi han cu thé va co6 thé 13, vi du, 1 % trong lugng hoic
I6n hon, 3 % trong luong hodc 16n hon, 5 % trong luong hodc 16n hon hodc 7 % trong
luong hodc [én hon trong s tht ca cac thanh phan monome. Theo khia canh, lugng monome
¢6 nguyén tu nito dugc st dung co thé 1a 10 % trong lugng hodc 16n hon trong sb tat ca
cac thanh phan monome, ¢6 thé 1a 15 % trong luong hodc 1én hon va co thé 1a 20 % trong
luong hodc 16n hon. Hon nita, lugng monome ¢6 nguyén tur nito duge sir dung mot cach
thich hop, vi du, 1a 40 % trong lugng hodc thép hon trong sb tat ca cac thanh phén monome,
6 thé 1a 35 % trong lugng hoac thép hon, ¢6 thé 1a 30 % trong lugng hodc thép hon va co
thé 1a 25 % trong lugng hoac thép hon. Theo khia canh khac, lugng monome c6 nguyén tu
nito dugce su dung co thé 14, vi du, 20 % trong luong hodc thép hon trong sd tat ca cac thanh

han monome va c6 thé 1a 15 % trong lugng hodc thap hon.
p g g P

Theo moét sb khia canh, cac thanh phén monome cau thanh polyme acrylic co thé
chira monome chira nhém hydroxyn. Khi monome chtra nhom hydroxyn dugc su dung, luc
két dinh hogac muc lién két chéo (vi du, lién két chéo véi cht lién két chéo izoxianat) cia
chét dinh nhay &p tbt hon 1a ¢6 thé dugc diéu chinh. Khi monome chira nhém hydroxyn
duoc st dung, luong dugc su dung khong duoc gidi han cu thé, va luong c6 thé 1a, vi du,
0,01 % trong luong hodc 16n hon trong sb tt ca cac thanh phé”m monome, ¢o thé 14 0,1 %
trong luong hodc 16n hon, co thé 14 0,5 % trong luong hodc 1én hon va co thé la 1 % trong
luong hodc 16m hon, 5 % trong lugng hodc 16n hon hodc 10 % trong luong hodc 1én hon.
Hon nira, dé uc ché thudc tinh hép thu nudc cua 1op chét dinh nhay ap, theo mot s6 khia
canh, lugng monome chira nhom hydroxyn dugc sir dung mét cach thich hop la, vi du,
40 % trong luong hodc thip hon trong s6 tat ca cac thanh phén monome, ¢ thé 1a 30 %
trong luong hodc thap hon, ¢6 thé 1a 25 % trong lugng hodc thap hon va ¢6 thé 1a 20 %
trong luong hodc thap hon. Theo khia canh khac, luong monome chira nhom hydroxyn
duoc su dung co thé 1a, vi du, 15 % trong lwong hodc thép hon trong sb tit ca cac thanh
phin monome, c6 thé 1a 10 % trong lugng hodc thap hon va co thé 1a 5 % trong luong hodc
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thép hon.

Trong hop phén chat dinh nhay 4p theo phuong én cua sang ché, cac thanh phan
monome cua polyme acrylic co thé chtra nhung khong phai chuta bat ky trong sO cac
alkoxyalkyl (meth)acrilat hodc céc alkoxy polyalkylen glycol (meth)acrilat néu trén la cac
vi du. Theo khia canh cua k¥ thuat theo phuong an, phén tram cua alkoxyalkyl (meth)acrilat
trong céac thanh phan monome cua polyme acrylic thap hon 20 % trong lugng, va phan
tram cua alkoxy polyalkylen glycol (meth)acrilat thap hon 20 % trong lugng. Két qua 1a,
16p chit dinh nhay 4p c6 thé dugc tao nén mot cch dé dang thanh tim ma khong c6 van
dé vé dong dic hodc tuong tu. Bing cach ap dung hop phan monome, nong d6 ham luong
chat rin 1a hon hgp monome c6 thé duoc duy tri trong khoang nhat dinh, va polyme trong
luong phan tu cao mong mudn (vi du, trong luong phan tu trung binh trong luong (Mw)

vuot qua 30x10%, thuong Mw 1a 40x10* hoac l6n hon) t6t hon 1a o thé duoce polyme hoa.

Phéan tram cua alkoxyalkyl (meth)acrilat trong cac thanh phian monome t6t hon 1a
thap hon 10 % trong lugng, t6t hon nira 1a thap hon 3 % trong luong, t6t hon nira 1a thap
hon 1 % trong lugng, va theo khia canh thich hop cu thé hon, cac thanh phan monome vé
co ban khong chira alkoxyalkyl (meth)acrilat (lugng tur 0 dén 0,3 % trong luong). Tuong
tu nhu véy, phan tram cua alkoxy polyalkylen glycol (meth)acrilat trong cac thanh phan
monome tot hon la thép hon 10 % trong luong, tdt hon nira 1a thép hon 3 % trong luong,
t6t hon nira 1a thép hon 1 % trong luong, va theo khia canh thich hop cu thé hon, cac thanh
phdn monome vé co ban khong chtra alkoxy polyalkylen glycol (meth)acrilat (lugng tu 0

dén 0,3 % trong luong).

Hon nita, dé thé hién sy dong dic, tong phéan tram cta alkoxyalky!l (meth)acrilat
va alkoxy polyalkylen glycol (meth)acrilat trong cac thanh phan monome ctia polyme
acrylic theo khia canh uu tién duoc gioi han ¢ thap hon 20 % trong luong, Téng phan tram
ctia alkoxyalkyl (meth)acrilat va alkoxy polyalkylen glycol (meth)acrilat t6t hon nira la
thédp hon 10 % trong luong, tt hon nira 1a thap hon 3 % trong luong, cu thé 1a tt hon 1a
thdp hon 1 % trong lugng, va theo khia canh, céc thanh phan monome vé co ban khong
chua alkoxyalkyl (meth)acrilat hodc alkoxy polyalkylen glycol (meth)acrilat (lugng tu 0

dén 0,3 % trong luong).

Tuong tu nhu vay, cac thanh phan monome cta polyme acrylic theo phuong an

¢6 thé chtra nhung khong phai chira monome chira nhém alkoxy theo phan trim cua thap
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hon 20 % trong luong. Lugng monome chira nhom alkoxy trong cac thanh phan monome
t6t hon 1a thap hon 10 % trong luong, t6t hon nira 14 thap hon 3 % trong luong, t6t hon nita
la thip hon 1 % trong luong, va theo khia canh thich hop cu thé hon, cdc thanh phan
monome vé co ban khong chira monome chira nhom alkoxy (luong tir O dén 0,3 % trong

luong).

Theo mdt s6 khia canh, phéan trim cia monome chita nhom cacboxy trong cac
thanh phan monome cua polyme acrylic ¢6 thé 1a, vi du, 2 % trong luong hodc thap hon,
cHthéla 1 % trong luong hoac thép hon va ¢o6 thé 14 0,5 % trong lugng hodc thép hon (vi
du. thap hon 0,1 % trong luong). Monome chira nhom cacboxy vé co ban khong phai duoc
stt dung nhu thanh phan monome cua polyme acrylic. O day, viéc monome chira nhom
cacboxy vé co ban khong duoc st dung nghia la monome chira nhom cacboxy it nhat khong
duoc st dung theo chu dich. Polyme acrylic ¢6 hop phan nhu vay c6 kha nang c6 do tin
cdy chiu nudc cao va co thé c6 thudc tinh ngan ngra an mon kim loai cua mdt dinh chira

kim loai.

Theo khia canh uu tién, phan traim ctia monome hydrophilic trong cac thanh phan
monome cua polyme acrylic dugc gioi han. O day, “cac monome hydrophilic” trong ban
md ta nghia 1a cic monome chtra nhom cacboxy, cac monome chira nhom axit anhydrit,
cdc monome chtra nhom hydroxyn, cdc monome c6 nguyén tu nito (thong thuong, cac
monome chtta nhom amit chdng han nhu (meth)acryl amit va cac monome c6 vong chira
nguyén tu nito chang han nhu N-vinyl-2-pyrrolidon) va cac monome chira nhom alkoxy
(thong thuong, cac alkoxyalkyl (meth)acrilat va cac alkoxy polyalkylen glycol

(meth)acrilat).

Theo khia canh nay, phan trim ctia monome hydrophilic trong cac thanh phan
monome cta polyme acrylic tot hon 1a 32 % trong lugng hodc thdp hon, co thé 1a, vi du,
30 % trong luong hodc thép hon va co thé 1a 28 % trong lugng hodc thap hon. Mic du phén
tram khong dugc gioi han cu thé, nhung phan trim ctiia monome hydrophilic trong cac
thanh phan monome ctia polyme acrylic ¢6 thé 1a 1 % trong luong hodc 1én hon, ¢o theé 1a

10 % trong lugng hoac 16n hon va co thé 1a 20 % trong luong hoac 1on hon.

Theo mot sé khia canh, cac thanh phan monome cau thanh polyme acrylic ¢6 thé
chtra (meth)acrilat chira nhom alicyclic hydrocacbon. Két qua 14, luc két dinh ctia chat dinh

nhay 4p c6 thé dugc nang cao, va luc bong troc theo thoi gian co thé duoc nang cao. La
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nhém (meth)acrilat chira alicyclic hydrocacbon, cac thanh phin monome néu trén la cac vi
du va tuong tu c6 thé duge sir dung, va, vi du, cyclohexyl acrilat va isobornyl acrilat tot

hon 14 ¢o thé duge ap dung.

Khi (meth)acrilat chira nhém alicyclic hydrocacbon duge su dung, lugng dugc su
dung khong duoc gioi han cu thé va co thé 13, vi du, 1 % trong luong hodc 16n hon trong
s6 tat ca cac thanh phén monome, 3 % trong luong hodc lon hon hodc 5 % trong lugng
hodc 16n hon. Theo khia canh, luong (meth)acrilat chira nhém alicyclic hydrocacbon duoc
str dung co thé 14 10 % trong luong hodc 16n hon trong s tht ca cac thanh phan monome
va co thé 12 15 % trong luong hoac 16n hon. Gidi han trén cua luong (meth)acrilat chua
nhom alicyclic hydrocacbon dugc su dung thich hop xap xi 1a 40 % trong luong hodc thap
hon, c6 thé 13, vi du, 30 % trong luong hodc thép hon va c6 thé 14 25 % trong luong hodc
thép hon (vi duy, 15 % trong luong hoac thép hon, hon nita la 10 % trong luong hodc thép

hon).

Hop phan ctia cc thanh phan monome c4u thanh polyme acrylic co thé duoc xac
dinh theo cach thirc sao cho nhiét do chuyén hoa thuy tinh Tg dugce xac dinh boi phuong
trinh Fox dua vao hop phan cta cic thanh phan monome tr¢ thanh -75°C hodc cao hon va
10°C hodc thap hon. Theo mot s6 khia canh, xét vé kha ning két dinh, kha nang chéng va
dap v tuong tu, Tg thich hgp 1a 0°C hofc thép hon, tot hon 1a -10°C hogc thap hon va co
thé 14 -20°C hodc thap hon hodc -30°C hoac thap hon. Tg ¢6 thé 1a, vi dy, -60°C hodc cao
hon, ¢6 thé 1a -50°C hodc cao hon va -45°C hodac cao hon hodc -40°C hodc cao hon.

O day, nhu duoc thé hién dudi day, phuong trinh Fox 1a phuong trinh quan h¢ cia
Tg cua polyme ddng trung hop va cac nhiét do chuyén hoa thiy tinh Tgi cua cac polyme
dong nhat duoc thu nhan bang cach polyme hoa riéng cac monome céu thanh polyme dong

trung hop.
1/Tg =Z(Wi/Tgi)

Theo phuong trinh Fox, Tg biéu dién nhiét do chuyén hoa thiy tinh (don vi: K)
cua polyme dong trung hop. Wi biéu dién phan trong luong (phan tram polyme hoa dong
trung hop duwa vao trong lugng) cia monome i trong polyme ddng trung hop, va Tgi biéu
din nhiét d6 chuyén hoa thiy tinh (don vi: K) cta polyme ddng nhat cia monome i.

La nhiét dd chuyén hoa thiy tinh cua polyme ddng nhat duoc st dung dé tinh
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toan Tg, tri so dugc md ta trong tai liu da biet duge su dung. Vi du, doi voi cac monome
duoc liét ké duédi day, cac tri so sau ddy dugc str dung nhu cac nhiét do chuyén hoa thuy

tinh cua cac polyme dong nhat cua cac monome.

2-Ethylhexyl acrilat -70°C
n-Butyl acrilat -55°C
[sostearyl acrilat -18°C
Methyl methacrilat 105°C
Methyl acrilat 8°C
Cyclohexyl acrilat 15°C
N-Vinyl-2-pyrrolidon 54°C
2-Hydroxyethyl acrilat -15°C
4-Hydroxybutyl acrilat -40°C

Dicyclopentanyl methacrilat 175°C

[sobornyl acrilat 94°C
Axit acrylic 106°C
Axit methacrylic 228°C

La cac nhiét dd chuyén hoa thiy tinh cta cac polyme ddng nhat ciia cac monome
khac ngoai cic monome néu trén la cac vi du, cac tri s6 duoc mo ta trong “So6 tay polyme”
(Phién ban thir ba, cong ty John Wiley & Sons (John Wiley & Sons, Inc.),1989) duoc su

dung. Khi hai hodc nhiéu tri s0 dugc md ta trong tai li¢u nay, tri s6 cao nhat duoc st dung.

Khi cac nhiét do chuyén héa thuy tinh cua cac polyme ddng nhét ctia cac monome
cling khong duoc mod ta trong s6 tay polyme, cac tri s6 duoc thu nhan bdi phuong phap do

sau day dugc st dung (xem JP-A-2007-51271).

Cu thé 1a, dbi vai 10 phan trng dugc trang bi v6i nhiét ké, diia khudy, 6ng dan nito
va 6ng 1am mét hoi luu, 100 phén theo trong lugng cua monome, 0,2 cac phén theo trong

luong cua azobisisobutyronitrin va 200 phﬁn theo trong luong cla etyl axetat la dung moi
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polyme hoa duge dua vao va duoc khudy trong mot gio trong khi gui khi nito. Sau khi loai
bo oxy trong hé thong polyme hoa theo cach thire nay, nhiét do dugc tang t&1 63°C, va
phan ung dugc nang cao trong 10 gio. Tiép theo, sau khi lam mat t&i nhiét do phong, dung
dich polyme déng nhét ¢6 néng d6 ham luong chét ran 1a 33 % trong luong duoc thu nhén.
Tiép theo, dung dich polyme ddng nhat duoc dtic chay va dugc ap dung trén 16p 16t chéng
dinh va duoc lam kho, va mau thir c6 do day khoang 2 mm (tdim polyme dong nhat) vi vay
duoc san xuét. Mau thir dugc nhudm trong dia c6 dudng kinh 1a 7,9 mm, va dia duoc chén
gifia cac tim song song. Tinh nhét dan héi duge do nho sir dyng luu toc ké (ARES, duge
san xudt bai Rheometrics) trong khi ap dung Gmg suit cat cua tan s 1a 1 Hz & ché do cat
cua khodng nhiét do tir -70 dén 150°C 6 tde do lam nong la 5°C/phut, va nhigt do cao nhat

cua tand dugc st dung nhu Tg cua polyme ddng nhit.

Tri s& SP cua polyme acrylic theo phuong an khong dugc gisi han cu thé nhung
t6t hon 1a 23,0 (MJ/m?®)"2 hodc thép hon. Tri s SP tot hon nita 1a 21,0 (MJ/m?)""* hoac thap
hon (vi du, 20,0 (MJ/m*)"? hodc thAp hon). Gi6i han dudi cta tri s6 SP khong dugc gioi
han cu thé va, vi du, xap xi 1a 10,0 (MJ/m?*)" hogc 16n hon, thich hop xp xi 1a 15,0
(MJ/m*)"? hoac 16n hon, t6t hon 1 18,0 (MJ/m*)"”? hodc 16n hon.

O day, tri s6 SP ctia polyme acrylic co thé dugc tinh toan boi phuong phép tinh
toan Fedors [xem “Khoa hoc va Ky thuat polyme (POLYMER ENG. & SCIL.)”, tap 14, sO
2 (1974), cac trang tur 148 dén 154], cu thé 1a theo phuong trinh sau day:

Tri s6 SP & = (ZAe/ZAv)'?

(theo phuong trinh, Ae la ndng lugng héa hoi Ac ctia mdi nguyén tor hogc moi
nhom nguyén tir ¢ 25°C, va Av la khéi luong mol ciia mdi nguyén tir hodc moi nhom
nguyén tu & cung nhiét do). Polyme acrylic ¢6 tri s& SP c6 thé duoc thu nhan bang cach
xac dinh mot cach thich hop hop phan monome dya vao kién thic k¥ thuat chung cua

ngudi cé trinh dd chuyén mén trong linh vuc ky thuat da biét.

Hop phan chat dinh nhay 4p chira c4c thanh phan monome c6 hop phan néu trén
dudi dang cua san pham duge polyme hoa, céc than phan khong dugc polyme hoa (cu thé
1a, dudi dang trong do cac nhom chirc nang co thé polyme héa chua duoc phan tng) hoac
hdn hop cua ching. Hop phan chat dinh nhay ap co thé dudi bat ky trong so cac dang khac

nhau ciia hop phan chét dinh nhay p dwoc phan tan nude duéi dang trong do chat dinh
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nhay ap (hop phan chat dinh nhay 4p) dugc phan tan trong nudc, hop phéan chét dinh nhay
ap loai dung mdi dudi dang chura chét dinh nhay ap trong dung moi htru co, hop phan chat
dinh nhay ap c6 thé hoa cung duoc boi tia nang luong tac dung duoc chuan bi theo cach
thirc sao cho chéat dinh nhay 4p dugc tao nén bang cach hoa cliimg bang tia ning lugng tac
dung chang han nhu céc tia cuc tim va bure xa, hop phan chat dinh nhay ap loai nong chay
ma duoc 4p dung ¢ trang thai nong chdy va tao nén chét dinh nhay ap khi dugc lam mat
t&1 nhiét dd xung quanh phong va tuong tu. Hop phéan chat dinh nhay ap theo phuong an
uu tién la hop phan chat dinh nhay ap loai dung méi hodc hop phan chat dinh nhay ap
khong c6 dung moi. Cac hop phan chat dinh nhay ap khong ¢6 dung mdi bao g6m hop
phan chat dinh nhay ap ¢6 thé hoa cung duoc boi tia nang luong tac dung va hop phan chat

dinh nhay ap loai nong chay.

Déi véi viee polyme hoa, chét khoi mao polyme hoa nhiét thuong duoc st dung
hodc da biét hodc chit khoi mao polyme hoa gbe quang c6 thé duoc str dung iy thudce vao
phuong phép polyme hoa, dang polyme hoa va tuong tu. Loai cua cac chat khoi mao
polyme héa nhu vady mot minh hodc su két hop thich hop cua hai hoac nhiéu loai cua ching

c6 thé duoc s dung.

Chat khoi mao polyme hoa nhiét khong dugc gidi han cu thé, nhung vi du, chat
khoi mao polyme hoa dua trén azo, chét khoi mao dya trén peroxyt, chat khoi mao dya
trén oxy hoa khu ma la sy két hop cuia peroxyt va chét khu, chat khoi mao dua trén etan

duoc thay thé hodc tuong tu co thé duoc sur dung.

Cac vi du cu thé hon vé ching bao gém: cc chét khoi mao dua trén azo chémg
han nhu 2,2°-azobisisobutyronitrin (AIBN), 2,2’-azobis(2-methylpropionamidin) disunfat,
2,2°-azobis(2-amidinopropan) dihydrochlorua, 2,2°-azobis[2-(5-methyl-2-imidazolin-2-
yl)propan] dihydrochlorua, 2,2’-azobis(N,N’-dimetylenisobutylamidin) va 2,2 -azobis[N-
(2-cacboxyethyl)-2-methylpropionamidin] hydrat; céc pesunfat ching han nhu kali
pesunfat va amoni pesunfat; cac chét khoi mao dua trén peroxyt ching han nhu benzoyl
peroxyt, t-butylhydroperoxyt va hydrogen peroxyt; cac chat khoi mao dua trén etan dugc
thay thé chang han nhu etan dugc thay thé phenyl; cac chat khoi mao dya trén oxy hoa khu
chang han nhu sy két hop ctia pesunfat va natri hydro sulfit va su két hop cua peroxyt va
natri ascorbat; va tuong tu: mac du chat khoi mao khong giéi han ¢ céac vi du. Polyme hoa

nhiét t6t hon 1a ¢6 thé duoc tién hanh, vi dy, ¢ nhiét do quanh 20 dén 100°C (thong thuong
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tir 40 dén 80°C).

Chéat khoi mao polyme hoa gbc quang khong duoc gii han cu thé, nhung cac vi
du vé chung bao gdbm 1-[4-(2-hydroxyethoxy)-phenyl]-2-hydroxy-2-methyl-1-propan-1-
one, 1-hydroxy-cyclohexyl-phenyl-xeton, benzophenon, 2,2-dimethoxy-1,2-
diphenylethan-1-one, 2.4,6-trimethylbenzoyl-diphenyl-photphin oxit, 2.,4,6-
trimethylbenzoyl-phenylethoxy-photphin oxit, 2-benzyl-2-dimethylamino-1-(4-
morpholinophenyl)-butanone-1,2-hydroxy-2-methyl-1-phenyl-propan-1-one, 2-methyl-1-
(4-methylthiophenyl)-2-morpholinopropan-1-one, benzoin methyl ete, benzoin etyl ete,
benzoin isobutyl ete, benzoin isopropyl ete, bis(2,4,6-trimethylbenzoyl)-phenylphotphin
oxit, 2-hydroxy-2-methyl-[4-(1-methylvinyl)phenyl]propanol oligome, 2-hydroxy-2-
methyl-1-phenyl-1-propanone, isopropyl thioxanthone, methyl o-benzoylbenzoat, [4-
(methylphenylthio)phenyl]phenyl metan, 2,4-diethyl thioxanthone, 2-chloro thioxanthone,
etylanthraquinon, mudi amoni benzen, mudi amoni thioxanthone, bis(2,6-
dimethylbenzoyl)-2,4.4-trimethyl-pentylphotphin oxit, 2,4,6-trimethyl benzophenon, 4-
methyl benzophenon, 4,4’-bisdiethylamino benzophenon, 1,4-dibenzoylbenzen, 10-butyl-
2-chloroacrydone, 2,2’—bis(o-chlorophenyl)—4,5,4’,5’—tetrakis(3,4,5-trimethoxyphenyl)—
1.2°-biimidazole, 2,2’-bis(o-chlorophenyl)-4,5.4’,5 -tetraphenyl-1,2"- biimidazole, 2-
benzoylnaphtalen, 4-benzoylbiphenyl, 4-benzoyldiphenylete, acrilatd benzophenon,
bis(n5-2,4-cyclopentadien—l—yl)—bis[2,6—diﬂu0ro-3-(1H—pyrrol-l-yl)—phenyl] titanium, o-
methylbenzoylbenzoat, etyl p-dimethylaminobenzoat, isoamy! etyl p-
dimethylaminobenzoat, amin bac ba hoat dong, cac chat khoi mao polyme hoa quang hoc
dua trén arbazole-phenone, cac chat khoi mao polyme héa quang hoc dua trén acridin, cac
chét chi chi polyme héa quang hoc dua trén triazin, cac chét khoi mao polyme hoa quang
hoc dua trén benzoyl va tuong ty. Loai cua chung hodc sy két hop cua hai hodc nhiéu loai

cua ching dugc su dung.

Luong chat khoi mao polyme hoa nhiét hoac chét khoi mao polyme hoa gde
quang dugc str dung co thé 1a luong chung dé str dung theo phuong phap polyme hoa, dang
polyme hoa va tuong tu va khong duogc gidi han cu thé. Vi du, xap xi 0,001 dén 5 phan
theo khdi lwong (thong thuong, xap xi 0,01 dén 2 phan theo khéi luong, vi du, xap xi 0,01
dén 1 phan theo khdi lugng) cua chit khoi mao polyme hoa c6 thé duoc sir dung dua vao

100 phan theo khéi lwong ciia monome dugc polyme hoa.
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D6i véi viée polyme hoa, chét chuyén déi chudi da biét thong thuong (ma co thé
cling dugc biét dén 1a chat diéu chinh trong lugng phan tr hodc chét diéu chinh muc polyme
hoa) c6 thé duoc sir dung theo nhu cau. La chét chuyén d6i chudi, cac mecaptan chang han
nhu n-dodecyl mecaptan, t-dodecyl mecaptan, axit thioglycolic va a-thioglycerol ¢o thé
duoc su dung. Theo cach khac, chat chuyén doi chudi ma khong chira nguyén tir luu huynh

bat ky (chat chuyén doi chudi khong dya trén luu huynh) ciing ¢6 thé dugce su dung.

Céc vi du cu thé vé chit chuyén do6i chudi khong dya trén luu huynh bao gom:
cac anilin chang han nhu N,N-dimetylanilin va N,N-dietylanilin; cac pectinenoid chang
han nhu a-pinen va terpinolen; cac styren chéng han nhu a-methyl styren va chét nhi tring
o-methyl styren; cac hop chét c6 nhom benzylidenyl chang han nhu dibenzylideneaceton,
cac ruou cinnamyl va cac cinnamyl andehyt; cac hydroquinon chang han nhu hydroquinon
va naphthohydroquinon; cac quinon chang han nhu benzoquinon va naphthoquinon; cac
olefin chéng han nhu 2,3-dimethyl-2-buten va 1,5-cyclooctadien; cac rugu chéng han nhu
phenol, ruou benzyl va ruogu allyl; cac benzyl hydro chang han nhu diphenyl benzen va

triphenyl benzen; va tuong tu.

Loai cac chit chuyén d6i chudi mot minh hodc su két hop cua hai hodc nhiéu loai
cua ching co thé duoc sir dung. Khi chét chuyén ddi chudi duogc st dung, luong dugce su
dung co thé, vi du, xép xi quanh 0,01 dén 1 phén theo khoi luong dua vao 100 phé‘m theo
khéi luong cua céc thanh phan monome. Ky thuét theo phuong an tSt hon 1a ¢o thé duoc

tién hanh ciing 1a khia canh trong d6 chit chuyén doi chudi khong duge str dung.

Trong luong phén tu clia polyme acrylic dugc thu nhén bang cach ung dung mot
cach thich hop cdc phuong phap polyme hoa khong duoc gigi han cu thé va c6 the dugc
xac dinh trong khoang thich hop theo cac thudc tinh dugc yéu cau. Trong lwong phéan tu
trung binh trong lugng (Mw) cua polyme acrylic noi chung xép xi la 10x10* hodc 16n hon
(vi du, 20x10* hodc 16n hon) va thich hop 1a nhidu hon 30x10* dé dat duoc ca lyc két dinh
va luc dinh véi su can bé“mg tot. Polyme acrylic theo khia canh tdt hon 1a co6 Mw 1a 40x10*
hodc 16n hon (thudng xap xi 50x10* hodc 16n hon, vi dy, xap xi 55x10* hodc 16n hon) dé
thu nhén do tin cay bam dinh tuyét voi cling trong méi trudng nhiét d cao. Theo khia canh
uu tién cua ky thuét theo phuong an, sy dong dac co thé duoc e ché do thiét ké cua hop
phan monome, va vi vay polyme c6 trong lugng phén tur cao trong khoang c6 thé duoc thu

nhan voi ning suat cao bang cach xéc dinh nong d6 ham lugng chat ran thich hop. Gidi
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han trén cia Mw cua polyme acrylic noi chung co thé xap xi 1a 500x10* hodc thép hon (vi

du, xap xi 150x10* hodc thap hon). Mw c6 thé xép xi 75x10* hoac thap hon.

Mw ¢ day nghia la tri s6 dugc chuyeén ddi dua vao polystyren chuan dugc thu
nhén boi sac khi tham gel (gel permeation chromatography, viét tit 1a GPC). La may GPC,
vi du, tén may “HLC-8320GPC” (cot: TSKgelGMH-H(S), dugc san xudt boi tap doan
Tosoh (Tosoh Corporation)) co thé duoc sir dung. Diéu twong tu ap dung t6i cac vi du néu
trén. Mw c6 thé 1a Mw ctia polyme acrylic hodc trong hop phan chéat dinh nhay ap hodc &

16p chét dinh nhay ap.

Hop phan chat dinh nhay ap theo mét s6 phuong an c6 thé 1a hop phéan chét dinh
nhay ap co thé hoa ciing duge boi tia ndng luong tac dung. Cac vi du vé tia nang luong tac
dung ¢ day bao gdm cac anh sang ching han nhu céc tia cuc tim, dnh sang thdy duoc va
cac tia héng ngoai, buc xa chéng han nhu céc tia o, cac tia B, cac tia y, chum electron,
chum notron va céc tia X va tuong tu, va tia nang lugng tac dung ¢ thé 1a tia nang luong
c6 nang lugng ma co thé gay ra cac phan ung hoa hoc chang han nhu phan Gmg polyme

hoa, phan tmg lién két chéo va sy phan hity cua chat khoi méo.

Lién quan dén hop phan chét dinh nhay ap theo phuong an cua sang ché, thoi
diém hoa ciing cua hop phan chét dinh nhay ap c6 thé hoa cing dugc boi tia nang luong
tac dung va thot diém thay ddi mau sic hoac kha ning nhudém mau t6t hon 14 ¢6 thé duge
quy dinh khac nhau sao cho hop phan chét dinh nhay ap co6 thé duoc thay doi vé mau sac
hodc dugc nhudém mau ¢ thoi diém bat ky. Nghia la, cac loai cua cic thanh phén t6t hon 1a
duoc lya chon theo cach thuc sao cho thoi diém cua phan ung hoa hoc chéng han nhu phan
img polyme hoa va phan ung lién két chéo ctia hop phan chét dinh nhay 4p co thé hoa clng
duoc boi tia nang luong tac dung va su phan huy cua chit khoi mao khong chong lan thoi
diém phan img cta chét tao quang axit hodc chét tao nén quang duoc mo ta dudi day va su
thay ddi mau sic hoac kha nang nhudm mau cua thudc nhuom leuco. No6i cach khac, hop
phan t6t hon 1a duoc thiét ké theo cach thirc sao cho tia nang luong ma gy ra phan ung
hoa hoc chang han nhu phan tung polyme héa, phan ung lién két chéo va su phan hay cua
chat khoi mao c6 budce song khac voi phan (mg than that cua tia ndng lugng ma trong do

chat tao quang axit hodc chat tao nén quang dugc moé ta dudi day phan ung.

Vi du thich hop vé hop phan chét dinh nhay ap c6 thé hoa cimg dugc boi tia nang
lugng tic dung 1a hop phan chat dinh nhay ap ¢6 thé hoa clig dugc boi anh anh. Hop phan
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chét dinh nhay ap co thé hoa cirng duoc boi anh anh c6 uwu diém boi vi tham chi 16p chét
dinh nhay ap day co thé dugc tao nén mot cach dé dang. Cu thé, hop phan chat dinh nhay

ap co thé hoa clmg dugce boi tia cuc tim thich hgp hon,

Hop phan chéat dinh nhay ap c6 thé hoa cung duoc bdi anh anh thuong chua it
nhat phan cua cac thanh phan monome cua hop phén (ma co thé 1a mot hodc mot vai trong
s6 cac loai monome hodc ¢ thé 1a mot phan cia luong) dudi dang polyme. Phuong phép
polyme hoa dé tao nén polyme khong duge gidi han cu thé, va phuong phép polyme hoa
da biét thong thuong c6 thé dugc Gmg dung mot céch thich hop. Céc vi du ma cd the duoc
st dung mot cach thich hop bao gém: polyme hoa nhiét (thuong duogc tién hanh dudi su
¢6 mat cua chat khoi mao polyme hoa nhiét) chang han nhu polyme hoa dung dich, polyme
hoa nhi tuong va polyme hoa khoi; su polyme hoa quang hoc duoc tién hanh boi viée
chiéu xa bang anh sang chang han nhu céc tia cuc tim (thuong duoc tién hanh dudi sy 6
mat cua chéat khoi mao polyme hoa gbe quang); polyme hoa do buc xa giy ra duoc tién
hanh boi viée chiéu xa bang buc xa chang han nhu céc tia  va cac tia y; va tuong tu. Cu

thé, su polyme héa quang hoc thich hop hon.

Hop phén chat dinh nhay ap c6 thé hoa cimg duoc bai anh anh theo phuong an
wu tién chtra mot phan polyme cua céac thanh phan monome. Mot phan polyme nhu vay
thuong 13 hdn hop cta polyme dugc ddn ra tir cac thinh phin monome va cic monome
khong dugc phan tmg va tdt hon 1a dudi dang cuia nudc ngot (chat 1ong nhon). Mot phan
polyme ¢ dang nhu vy thinh thoang dugc goi 1a “monome nudc ngot” hoac don gian la
“nude ngot”. Phuong phap polyme hoa dé polyme hoa mot phéan cac thanh phan monome
khong dugc gidi han cu thé, va cac phuong phap polyme héa néu trén co thé duoc lua chon
va duoc su dung mot cach thich hop. Xét vé hiéu qua va sy thuan loi, phuong phap polyme
hoa quang hoc tdt hon 14 c6 thé dugce ung dung. Theo sy polyme hoa quang hoc, ty 1€
chuyén d6i polyme hoa cua céac thanh phin monome (chuyén d6i monome) c6 thé dugc
diéu chinh mot cach dé dang boi cac diéu kién polyme hoa chéng han nhu su buc xa cua

anh sang (lugng anh sang).

Ty 1é chuyén d6i polyme hoa cia hdn hop monome trong mét phan polyme khong
duoc giol han cy thé. Ty 1€ chuyén doi polyme hoa co thé, vi du, xép xi 70 % trong luong
hoac thép hon va tdt hon la Xép xi 60 % trong luong hoac thép hon. Xét vé viée dé dang

chuan bi, tng dung va tuong tu cua hop phan chat dinh nhay 4p chira mot phan polyme, ty
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1& chuyén doi polyme hoa thich hop thuong xap xi la 50 % trong lugng hodc thap hon va
t6t hon 1a xép xi 40 % trong luong hoac thép hon (vi du, xép X1 35 % trong luong hodc
thép hon). Gidi han dudi cua ty 18 chuyén d6i polyme hoa khong duoc gidi han cu thé
nhung thuong xap xi 1 % trong lugng hodc 16n hon va thich hop thuong xap xi 1a 5 %

trong luong hoac 16n hon.

Hop phan chat dinh nhay ap chira mot phan polyme cua céc thanh phan monome
¢6 thé duoc thu nhan, vi du, bf?mg cach polyme héa mot phén hon hop monome chira toan
bo luong cac thanh phén monome duoc su dung dé chuén bi hop phén chat dinh nhay ap
boi phuong phap polyme héa thich hop (vi du, phuong phap polyme hoéa quang hoc). Hon
nita, hop phan chat dinh nhay 4p chira mot phan polyme cta cac thanh phan monome cé
thé 1a hdn hop ctia mot phan polyme hodc polyme hoan toan cua hon hop monome chua
mot phén cua cac thanh phé”m monome duoc su dung dé chuan bi hop phﬁn chat dinh nhay
ap va cac thanh phan monome con lai hodc mot phan polyme cua chung. Trong ban mo ta,

“polyme hoan toan” nghia la ty 1€ chuyén doi polyme hoa vuot qua 95 % trong lugng.
(Thuéc nhudm leuco)

Hop phan chat dinh nhay ap theo phuong an cta sang ché chra thude nhuom
leuco. Trong ban mo ta, thudc nhudm leuco nghia 1a thudc nhuém hiru co ma thay doi
ngugc vé tong mau kém theo oxy hoa khir. Budc song hép thu ctia né co thé thay doi véi
pH. Cu thé hon 14, thudc nhudém leuco dé cap dén thudc nhudém duoce giam ma hién ra mau
sdc béng cach tao nén thudc nhudém qua viéc bd sung electron hodc vi¢c loal bo electron
va ¢6 mot, hai hodc nhiéu nguyén tu hydro. Thudc nhudm leuco la thuée nhuom ma khong
mau hodc cd mau nhat trong moi truong trung tinh hodc kiém va duoc nhudm mau boi vi
vong lacton dugc m¢ nhu duoc thé hién trén Fig.1 khi dugc phan (mg voi chét co tinh axit
hodc chét electron thu héi. Bang cach lya chon thudc nhudom leuco ma vé co ban khong
mau hodc c6 mau nhat trude khi loai bo electron, su thay doi vé kha nang nhudm mau co

thé dugce quan sat mot cach dang ké.

Theo phuong an, thudc nhudm leuco duoc nhudm mau boi axit dugc tao ra bang
cach chiéu xa chit tao quang axit dugc md ta duoi day bang tia nang lugng tac dung.
Theo phuong an, thudc nhudém leuco c6 thé duoc nhudm mau khi vong lacton

duoc mé va sau do co thé lam méat mau sic khi vong lacton duoc dong qua phan ung voi

chit nén. Chat nén c6 thé duoc tao ra cling bang cach chiu xa chat tao nén quang dugc
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md ta dudi day bang tia nang lugng tac dung.

Céac vi du vé thubc nhudém leuco theo phuong én bao gdém cac hop chat leuco
chang han nhu cac thudc nhudm phtalua (dya trén indolinophtalua, dua trén triphenylmetan
phtalua hoac tuong tu), cac thudc nhudém fluoran, cac thudc nhuém triphenylmetan, cac

thuoc nhudm phenothiazin, cac thuéc nhu¢m auramin va cac thudc nhudm spiropyran.

Xét vé thude tinh hién ra mau sac tuyét voi, thudc nhuom leuco cu thé 1a tdt hon
1a it nhat mot thudc nhuém leuco duogc lya chon tir nhom bao g61n thudc nhuom phtalua

va thudc nhudém fluoran.
Cac vi du cu thé vé thuoc nhudm leuco bao gom céac hop chat sau day.

2’-Anilino-6’-(N,N-dipentan-1-ylamino)-3’-methyl-3H-spiro[isobenzofuran-
1,9°-xanthen]-3-one, 2-anilino-3-methyl-6-dibutylaminofluoran, 2-anilino-3-methyl-6-
dipentylaminofluoran, 2-anilino-3-methyl-6-[ethyl(4-methylphenyl)amino]fluoran, 3,3-
bis(p-dimethylaminophenyl)-phtalua, 3,3-bis(p-dimethylaminophenyl)-6-
dimethylaminophtalua  (tén  khac: tinh thé mau tim lacton), 3,3-bis(p-
dimethylaminophenyl)-6-diethylaminophtalua, 3,3-bis(p-dimethylaminophenyl)-6-
chlorophtalua, 3,3-bis(p-dibutylaminophenyl)phtalua, 3-cyclohexylamino-6-chlorofluoran,
3-dimethylamino-5,7-dimethylfluoran, 3-(N-methyl-N-isobutyl)-6-methyl-7-
anilinofluoran,  3-(N-ethyl-N-isoamyl)-6-methyl-7-anilinofluoran,  3-diethylamino-7-
chlorofluoran, 3-diethylamino-7-methylfluoran, 3-diethylamino-7,8-benzfluoran, 3-
diethylamino-6-methyl-7-chlorofluoran, 3-(N-p-tolyl-N-ethylamino)-6-methyl-7-
anilinofluoran, 3-pyrrolidino-6-methyl-7-anilinofluoran, 2-{N-(3’-
trifluoromethylphenyl)amino } -6-diethylaminofluoran, 2-{3,6-bis(diethylamino)-9-(o-
chloroanilino)xanthyl benzoat lactam} 3-diethylamino-6-methyl-7-(m-
trichloromethylanilino)fluoran, 3-diethylamino-7-(o-chloroanilino)fluoran, 3-
dibutylamino-7-(o-chloroanilino)fluoran, 3-(N-methyl-N-amylamino)-6-methyl-7-
anilinofluoran, 3-(N-methyl-N-cyclohexylamino)-6-methyl-7-anilinofluoran, 3-
diethylamino-6-methyl-7-anilinofluoran, 3-diethylamino-6-methyl-7-(2°,4’-
dimethylanilino)fluoran, 3-(N,N-diethylamino)-5-methyl-7-(N,N-dibenzylamino)fluoran,
benzoyl leuco metylen blue, 6’-chloro-8’-methoxy-benzoindolino-spiropyran, 6’-bromo-
3’-methoxy-benzoindolino-spiropyran, ~ 3-(2’-hydroxy-4’-dimethylaminophenyl)-3-(2’-
methoxy-5"-chlorophenyl)phtalua, 3-(2’-hydroxy-4’-dimethylaminophenyl)-3-(2’-
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methoxy-5"-nitrophenyl)phtalua, 3-(2’-hydroxy-4’-diethylaminophenyl)-3-(2’-methoxy-
5’-methylphenyl)phtalua, 3-(2’-methoxy-4’-dimethylaminophenyl)-3-(2’-hydroxy-4’-
chloro-5’-methylphenyl)phtalua, 3-morpholino-7-(N-propyl-
trifluoromethylanilino)fluoran, 3-pyrrolidino-7-trifluoromethylanilinofluoran, 3-
diethylamino-5-chloro-7-(N-benzyl-trifluoromethylanilino)fluoran, 3-pyrrolidino-7-(di-p-
chlorophenyl)methylaminofluoran, 3-diethylamino-5-chloro-7-(o-
phenylethylamino)fluoran, 3-(N-ethyl-p-toluidino)-7-(a-phenylethylamino)fluoran,  3-
diethylamino-7-(o-methoxycarbonylphenylamino)fluoran, 3-diethylamino-5-methyl-7-
(a-phenylethylamino)fluoran, 3-diethylamino-7-piperidinofluoran, 2-chloro-3-(N-
methyltoluidino)-7-(p-n-butylanilino)fluoran, 3-(N-methyl-N-isopropylamino)-6-methyl-
7-anilinofluoran, 3-dibutylamino-6-methyl-7-anilinofluoran, 3,6-
bis(dimethylamino)florenspiro(9,3)-6’-dimethylaminophtalua, 3-(N-benzyl-N-
cyclohexylamino)-5,6-benzo-7-a-naphthylamino-4’-bromofluoran, 3-diethylamino-6-
chloro-7-anilinofluoran, 3-{N-ethyl-N-(2-ethoxypropyl)amino}-6-methyl-7-
anilinofluoran,  3-{N-ethyl-N-tetrahydrofurfurylamino}-6-methyl-7-anilinofluoran,  3-
diethylamino-6-methyl-7-mesithidino-4’,5’-benzofluoran, 3-(p-dimethylaminophenyl)-3-
{1,1-bis(p-dimethylaminophenyl)ethylen-2-yl} phtalua, 3-(p-dimethylaminophenyl)-3-
{1,1-bis(p-dimethylaminophenyl)ethylen-2-yl}-6-dimethylaminophtalua, 3-(p-
dimethylaminophenyl)-3-(1-p-dimethylaminophenyl-1-phenylethylen-2-yl)phtalua, 3-(p-
dimethylaminophenyl)-3-(1-p-dimethylaminophenyl- 1-p-chlorophenylethylen-2-yl)-6-

dimethylaminophtalua, 3-(4’-dimethylamino-2’-methoxy)-3-(17-p-dimethylaminophenyl-
1”-p-chlorophenyl-1,3"-butadien-4"-yl)benzophtalua, 3-(4’-dimethylamino-2’-
benzyloxy)-3-(17-p-dimethylaminophenyl-17”-phenyl-1 > 3”-butadien-4"-yl)benzophtalua,
3-dimethylamino-6-dimethylamino-floren-9-spiro-3’(6’-dimethylamino)phtalua, 6-
(diethylamino)-2-[(3-trifluoromethyl)anilino]xanthene-9-spiro-3’-phtalua, 3,3-bis{2-(p-
dimethylaminophenyl)-2-(p-methoxyphenyl)ethenyl}-4,5,6,7-tetrachlorophtalua, 3-
bis{1,1-bis(4-pyrrolidinophenyl)ethylen-2-yl}-5,6-dichloro-4,7-dibromophtalua, bis(p-
dimethylaminostyryl)-1-naphtalen sunfonyl metan va bis(p-dimethylaminostyryl)-1-p-

tolylsunfonyl metan.

La thudc nhuém leuco theo phuong an, chi mot loai ¢o thé duoc str dung, hodc

hai hodc nhiéu loai ¢ thé dugc tron va dugc su dung.
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Theo cac phuong an cua sang ché, luong thude nhudm leuco t6t hon 1a tir 0,01
dén 30 phan theo khéi luong trén 100 phan theo khéi lugng cua polyme gde, tot hon nira
la tr 0,1 dén 30 phéan theo khdi lugng, t&t hon nira 1a tir 0,1 dén 20 phan theo khoi lugng,
t&t hon nita 1a tir 1 dén 10 phan theo khéi luong. Trong khodng, sy thay d6i mau sic hodc

kha nang nhuém mau boi thudc nhuom leuco co thé dugc quan sat mot cach dang ké.
(Chét tao quang axit)

Hop phan chét dinh nhay ap theo phuong an cua sang ché chura chat tao quang
axit. Trong ban mo ta, chét tao quang axit 1a hop chit ma co thé tao ra axit (i6n duong
(cation)) boi viéc chiéu xa béng tia ning lugng tac dung ma khong gidi han ¢ anh sang
chang han nhu céc tia cuc tim, anh sdng thay duoc va cac tia hdng ngoai va cling co thé la
burc xa chang han nhu cac tia a, céc tia B, cac tia y, chum electron, chum notron va cac tia
X hodc tuong tu. Bot vi chét tao quang axit tao ra axit chi sau khi chiéu xa béng tia nang
lugng tac dung, nén lop chat dinh nhay ap hoac tAm chat dinh nhay ap dugc thu nhan nho
su dung hop phén chit dinh nhay ap co thé duoc thay déi vé mau sac hoac duge nhudm

mau o thoi diém bat ky khi chét tao quang axit dugc sir dung cung vai thudc nhuom leuco.

Chét tao quang axit khong dugc gidi han cu thé mién la chét tao quang axit 1a hop
chat ma c6 thé tao ra axit (i6n duong (cation)) boi viée chiéu xa bang tia nang luong tac
dung, va céc vi du vé ching bao g61n hop chat mudi sunfoni, hop chat mudi iodonium, N-
oxyimidosunfonat thom, hop chét este axit sunfonic, chat din xuét S-triazin dugc thay thé

alomethyl va tuong tu.

Xét vé kha nang tuong thich tuyét voi voi cac thanh phan con lai cua hop phan
chét dinh nhay ap theo sang ché, chét tao quang axit cu thé 1a tot hon la it nhat mot hop
chét duoc lua chon tir nhém bao gdm hop chat mudi sunfoni, hop chat mudi iodonium va

N-oxyimidosunfonat thom.

Céc vi du cu thé vé hop chit mudi sunfoni bao gbm cac mudi cua i6n duong ching
han nhu dimethyl phenacyl sunfoni, dimethyl benzyl sunfoni, dimethyl-4-hydroxyphenyl
sunfoni, dimethyl-4-hydroxynaphthyl sunfoni, dimethyl-4,7-dihydroxynaphthyl sunfoni,
dimethyl-4,8-dihydroxynaphthy!l sunfoni, triphenyl sunfoni, p-tolyldiphenyl sunfoni, p-
tert-butylphenyldiphenyl sunfoni va diphenyl-4-phenylthiophenyl sunfoni va anion chang
han nhu chlorua, bromua, p-toluensulfonat, trifluorometansulfonat, tetrafluoroborat,

tetrakis pentafluorophenyl borat, tetrakis pentafluorophenyl galat, hexafluorophosphat,
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hexafluoroarsenat, hexafluoroantimonat va nonafluorobutansulfonat.

Céc vi du vé hop chat mudi iodonium bao gdm cac mudi cua ion duong chang
han nhu diphenyl iodonium, bis(p-chlorophenyl)iodonium, ditolyl iodonium, bis(p-tert-
butylphenyl)iodonium, p-isopropylphenyl-p-methylphenyl iodonium, bis(m-
nitrophenyl)iodonium,  p-tert-butylphenylphenyl iodonium, p-methoxyphenylphenyl
iodonium, bis(p-methoxyphenyl)iodonium, p-octyloxyphenylphenyl iodonium va p-
phenoxyphenylphenyl iodonium va anion chang han nhu chlorua, bromua, p-
toluensulfonat, trifluorometansulfonat, tetrafluoroborat, tetrakis pentafluorophenyl borat,
tetrakis pentafluorophenyl galat, hexafluorophosphat, hexafluoroarsenat,

hexafluoroantimonat va nonafluorobutansulfonat.

Cac i du vé N—oxyimidosunfonat thom bao  gom  N-
(trifluoromethylsunfonyloxy)succinimit, N-(trifluoromethylsunfonyloxy)phthalimit, N-
(trifluoromethylsunfonyloxy)diphenylmaleimit, N-
(trifluoromethylsunfonyloxy)bicyclohept-5-ene-2,3-dicacboxyimit, N-

(trifluoromethylsunfonyloxy)naphthylimit va tuong tu.

Cac vi du vé hop chit este axit sunfonic bao goém benzointosylat, o-
methylolbenzointosylat, o-nitrobenzyl p-toluensulfonat, p-nitrobenzyl-9,10-
diethoxyanthracene-2-sulfonat va twong tu. Cac vi du cu thé vé& chat dan xuét S-triazin
duoc thay thé alomethyl bao gom 2,4,6-tris(trichloromethyl)-S-triazin, 2-methyl-4,6-
bis(trichloromethyl)-S-triazin, 2-phenyl-4,6-bis(trichloromethyl)-S-triazin, 2-methyl-4,6-

bis(tribromomethyl)-S-triazin va twong tu.

Theo cac phuong an cta sang ché, luong chét tao quang axit tdt hon 1a tir 0,001
dén 30 phan theo khéi lugng trén 100 phan theo khéi lwong cua polyme gbe, tot hon nita
latu 0,01 dén 25 phén theo khoi luong, tdt hon nira 1a tur 0,1 dén 30 phﬁn theo khdi luong,
tdt hon nita 1a tir 0,1 dén 20 phan theo khéi luong. Trong khodng, axit co thé duoc tao ra
mot cach htru hiéu bdi viée chiéu xa bé“mg tia nang lugng tac dung, va su thay ddi mau sic

hodc kha nang nhuo¢m mau co thé duoc quan sat mot cach déng keé.
(Chét tao nén quang)
Hop phén chéat dinh nhay 4p theo phuong an cua sang ché ¢o thé chira chat tao

nén quang. Chat tao nén quang la hop chat ma co thé tao ra chat nén (anion) bdi viée chiéu
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xa béng tia nang lugng tac dung ma khong gidi han ¢ anh sang che‘ing han nhu cac tia cuc
tim, 4nh sang thdy duoc va cac tia hdng ngoai va cling ¢6 thé 1a blrc xa ching han nhu cac
tia o, cac tia P, céc tia y, chim electron, chum notron va cac tia X hodc tuong tu. Boi vi
chét tao nén quang tao ra chat nén chi sau khi chiéu xa bang tia nang luong tac dung, nén
thudc nhudm leuco co thé duge giam ¢ thoi diém bat ky sau khi kha ndng nhudém mau cua

thudc nhudm leuco, va kha nang nhuém mau co6 thé dugc loai bo.

Khi hop phan chat dinh nhay 4p theo phuong an cia sang ché chira chét tao nén
quang, su két hop cua chét tao quang axit va chét tao nén quang t6t hon 1a duoc xac dinh
theo cach thirc sao cho chét tao nén quang khong tao ra chét nén ¢ cung thoi diém voi chat
tao quang axit tao ra axit boi viéc chiéu xa béng tia nang luong tac dung. Nghia la, chét tao
nén quang t6t hon la duoc thiét ké theo cach thue sao cho chat nén duoc tao ra boi tia ndng
luong tac dung ma thudc loai khéc vGi tia nang lugng tac dung duoc yéu cau cho viéc tao

ra axit tir chat tao quang axit.

Chét tao nén quang khong dugc gii han cu thé mién 12 chét tao nén quang la hop
chAt ma co thé tao ra chéat nén (anion) boi viée chiéu xa bang tia ning lugng tac dung, va
cac vi du vé chiing bao gdm céc phirc chat kim loai chuyén tiép, cac hop chat ¢6 cau tric
benzyl cacbamat, cac hop chit ¢ cau triic nitrobenzen duoc thay thé ortho, cc oxim, cac
chat dan xudt imidazole, cac hop chat dva trén benzoin, cac hop chat c6 nhéom amin thom
duoc N-formyl hoa, cac hop chit ¢6 nhom amin thom dugc N-acyl héa, cac hop chét co
nhom alkooxybenzyl cacbamat, cac hop chat co 1,4-dihydropyridin skeleton, cac este oxim,

cac muoi ion amoni bac bon va tuong tu.

Luong chit tao nén quang theo phuong én t4t hon 1a tir 0,001 dén 30 phan theo
khéi lugng trén 100 phan theo khéi luong cua polyme gbe, tot hon nira 1a tir 0,01 dén 25
phén theo khéi luong, t&t hon nira 1a tir 0,1 dén 20 phan theo khéi lugng. Trong khoang,
chét nén ¢o6 thé duoc tao ra mot cach hitu hiéu bai viée chiéu xa béng tia nang lugng tac

dung, va mau sdc cua tam chat dinh nhay ap duoc nhud¢m mau co6 thé duoc loai bo.
(Chét nang cao luc chéng dinh)

Hop phén chat dinh nhay ap theo phuong an cua sang ché 6 thé chira chét nang
cao luc chéng dinh. La chat nang cao luc chbng dinh, vat liéu ma c6 thé thé hién churc nang
nang cao luc chéng dinh ctia thm chét dinh nhay 4p t mat dinh sau khi dinh bé mat (bé
mat chat dinh nhay ap) cua 16p chat dinh nhay ap dugc tao nén tir hop phéan chét dinh nhay
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ap téi mat dinh co thé duoc lya chon va duge st dung mot cach thich hop. La chét nang
cao luc chéng dinh, vi du, chét ghép ndi silan da biét co thé duoc st dung. Chét nang cao
luc chong dinh tdt hon 1a duge chua trong hop phan chat dinh nhay ap (va do d6 ¢ 16p chat
dinh nhay ap) ¢ trang thai tu do. Chét nang cao luc chéng dinh thuong t6t hon 1a khong
duoc lién két hoa hoc vai cac thanh phan con lai ma cé thé duoc chua trong hop phén chat
dinh nhay ap (va do d6 o lop chét dinh nhay ap). Chét nang cao luc chong dinh dugc chira
trong hop phén chét dinh nhay ap & trang thai nhu vay c6 thé gop phan mot cach hitu hiéu

vao viéc nang cao luc chong dinh.

Chét ghép ndi silan thuong 1a hop chit ma chira nhom chire niang X va nhom chuc
nang Y trong mot phan tir va trong d6 nhom chtrc nang X la nhom alkoxysilyl. Nhom
alkoxysilyl 1a nhom chtrc ndng ma c¢ it nhat mot nhom alkoxy trén nguyén tur silicon. Khi
chit ghép ndi silan dugc cAp toi bé mat cua 16p chat dinh nhay &p sau khi bam dinh vao
mat dinh, nhom alkoxy dugc thuy phan, va vi vdy nhom silanol duoc tao ra va nhom
hydroxyn trén bé mat cua mit dinh dugce phan Gng. Két qua 1a, luc chdng dinh cta tam
chét dinh nhay ap tir mat dinh c6 thé duoc nang cao. Qua sy thuy phan, nhom alkoxysilyl
tao ra nhom silanol, ma phan Gng vé1 nhom hydroxyn trén bé mat cua mat dinh. Do do,

nhom alkoxysilyl 1a chat tién mui vi cia nhom ma phan Gmg véi nhom hydroxyn.

Nhom alkoxy cau thanh nhém alkoxysilyl thuong la nhom methoxy hodc nhom
ethoxy. N6i chung, nhom methoxy, ma ¢ thudc tinh hydrolytic cao hon, thich hop hon.
Nhom alkoxysilyl c6 thé 1a nhom trialkoxysilyl va ¢6 thé la nhom dialkoxysilyl. D& nang
cao hiéu qua nang cao luc chéng dinh, theo mdt sb khia canh, chét ghép ndi silan c6 nhom

trialkoxysilyl tot hon 1a ¢6 thé duoc st dung.

Nhom chuc nang Y co thé 1a, vi du, nhém epoxy, nhom amino, nhom izoxianat
(ma co thé tao nén isocyanurat), nhom acetoacetyl, nhom (meth)acryloyl, nhom mercapto,
nhom vinyl, nhém alkyl dugc halogen hoa hodc tuong tu. Cac vi du vé chét ghép ndi silan
¢6 nhom chire nang Y nhu vay bao gdm: cac chét ghép ndi silan chira nhom epoxy chang
han nhu 3-glycidoxypropyltrimethoxysilan, — 3-glycidoxypropyltriethoxysilan,  3-
glycidoxypropylmethyldimethoxysilan va 2-(3.,4-epoxycyclohexyl)ethyltrimethoxysilan;
cac chat ghép nbi silan chira nhém amino chang han nhu 3-aminopropyltrimethoxysilan,
N-(2-aminoethyl) 3-aminopropyltrimethoxysilan va N-(2-aminoethyl) 3-

aminopropylmethyldimethoxysilan; cac chat ghép ndi silan chira nhom izoxianat chang
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han nhu 3-isocyanatopropyltriethoxysilan va tris(trimethoxysilylpropyl)isocyanurat; cac
chat ghép néi silan chira nhom acetoacetyl chang han nhu nhom trimethoxysilan chira
acetoacetyl; nhom (cac chat ghép ndi silan chia meth)acryloyl chiang han nhu 3-
methacryloxypropyltrimethoxysilan, ~ 3-methacryloxypropyltriethoxysilan va  3-
acryloxypropyltrimethoxysilan; cac chat ghép néi silan chita nhom vinyl chang han nhu
vinyltrimethoxysilan va vinyltriethoxysilan; cac chat ghép nodi silan chira nhom mercapto
chang han nhu 3-methacryloxypropylmethyldimethoxysilan va 3-
methacryloxypropyltrimethoxysilan; cac chat ghép ndi silan chia nhom alkyl duoc
halogen hoa ching han nhu 3-chloropropyltrimethoxysilan; va tuong tu. Trong s6 cac vi
du, cac chat ghép néi silan chua nhém epoxy ching han nhu cac
glycidoxypropyltrialkoxysilan  (vi du, 3-glycidoxypropyltrimethoxysilan hodc 3-
glycidoxypropyltriethoxysilan) thich hgp hon.

La chat ghép noi silan, chat ghép ndi silan c6 nhom chirc nang Y ma phdn tmg
v&i nhom chire nang y dugc chua ¢ 16p chat dinh nhay ap c6 thé duoc su dung. Xét vé kha
ning phan Ung ¢ nhi¢t do thong thuong, su két hop ctia nhom cacboxy nhu nhém chire
nang y va chét ghép ndi silan ¢6 nhom epoxy nhu nhom chirc nang Y duoc su dung. Cac
vi du v& cac su két hop khac bao gom su két hop cua nhom amino va nhom epoxy, su két
hop cua nhom hydroxyn va nhom epoxy, su két hop cia nhém cacboxy va nhom amino,
sy két hop clia nhom izoxianat va nhom amino, sy két hop cua nhom sulfo va nhém amino
va tuong tu. Theo mot s6 khia canh, dé duy tri chét nang cao luc chdng dinh ¢ trang thai
tw do trong hop phan chét dinh nhay 4p va vi vay dé chuyén d6i mot cach dé dang chat
nang cao luc chdng dinh véi bé mat, hop phan chéat dinh nhay 4p khong phai c6 nhom chirc
nang y (vi du, nhom cacboxy) ma phan img v6i nhom chirc nang Y (vi du, nhom epoxy)

cua chat ghép noi silan.

Trong lugng phén tir (trong luong cong thirc hoa hoc) cua chat ghép ndi silan
khong duge gi6i han cu thé va c6 thé 1a, vi du, quanh 120 dén 1000, N6i chung, xét vé su
da dang diéu khién giai doan co thé gia cong lai va viée chuyén doi toi bé mat chét dinh
nhay 4p, chat ghép ndi silan co trong luong phan tir 1a 180 hodc 16n hon, 200 hodc lon hon
hodc 220 hodc 16n hon néi chung thich hop hon. Vi cing cac 1y do, chét ghép ndi silan
¢6 trong lwong phan tir 1a 800 hodc thip hon, 600 hodc thap hon, 400 hodc thap hon hoac
300 hoac thép hon thich hop hon. Theo mot s6 khia canh, chat ghép ndi silan co trong
lugng phén tu la 200 hoac lon hon va 300 hoéc thép hon t6t hon 13 ¢6 thé duoc su dung.
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La tri s6 cua trong luong phan tir cuia chat ghép ndi silan, tri sd dugc tinh todn dua vao
cong thirc cau tao clia chat ghép noi silan duge st dung. Theo cach khac, tri sO chinh thire

cua nha san xuat ciing c6 thé duge su dung.

Lwong chat nang cao luc chdng dinh (vi du, chat ghép ndi silan) duoc chira trong
hop phén chat dinh nhay 4p theo phuong an cua sang ché c6 thé duoc xac dinh theo cach
thtre sao cho cac hiéu qua su dung dugc mong mudn c6 thé duoc thu nhén, va lugng khong
dugc gidi han cu thé. Luong chat nang cao luc chéng dinh c6 thé 13, vi du, 0,005 phén theo
khéi luong hodc 16m hon trén 100 phan theo khéi lugng ctia polyme gbc duoc chira trong
hop phan chat dinh nhay 4p. Ham lugng chét nang cao luc chdng dinh trén 100 phan theo
khéi luong ctia polyme goc thuong thich hop 1a 0,05 phan theo khéi luong hodc 1én hon
va ¢6 thé 1a 0,10 phén theo khoi lugng hoac 16n hon, 0,20 phén theo khoi luong hoac 16n
hon hodc 0,30 phn theo khéi lugng hodc 16n hon. Khi ham lugng chat nang cao luc chong

dinh dugc tang, hiéu qua nang cao luc chéng dinh ¢6 thé duoc thé hién.

Lién quan dén chit nang cao luc chdng dinh, tuy thudc vao loai str dung, khi giai
doan duoc yéu cu cho dén khi luc chéng dinh duogc nang cao voi thoi gian ¢ nhiét do
phong qua ngin, cac van dé co thé phat sinh béi vi giai doan co thé gia cong lai tré nén qua
ngén, dan t&i viéc quan ly bude phirc tap. Tur diém do, theo mot sb khia canh, ham luong
chat nang cao luc chdng dinh cta hop phan chéat dinh nhay ap trén 100 phén theo khoi
luong cua polyme géc c6 thé la, vi du, phﬁn theo khoi luong hodc thip hon, co thé 1a 3
phén theo khéi luong hodc thap hon, c6 thé 14 1 phén theo khéi luong hodc thap hon va c6
thé 14 0,7 phan theo khéi luong hoidc thép hon (vi dy, 0,5 phan theo khéi luong hodc thap

hon).
(Chét lién két chéo)

Hop phan chat dinh nhay 4p theo phuong an cua sang ché ¢o thé chua chat lién
két chéo theo nhu cau chu yéu nham muc dich lién két chéo o 16p chat dinh nhay 4p hodc
lién két chéo gitta 16p chét dinh nhay ap va bé mat lién sat. Loai chat lién két chéo khong
duoc giol han cu thé, va loai co thé duoc lua chon tir cic chét lién két chéo da biét thong
thuong, vi dy, tuy thudc vao thanh phan ctia hop phan chat dinh nhay ép, theo cach thuc
sao cho chit lién két chéo thé hién chirc ning lién két chéo thich hop ¢ 1op chét dinh nhay
ap.

Céc vi du v& chét lién két chéo ma c6 thé dugc sir dung bao gdm chat lién két
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chéo dua trén izoxianat, chét lién két chéo dua trén epoxy, chat lién két chéo dua trén
oxazolin, chit lién két chéo dua trén aziridin, chét lién két chéo dua trén cacbodiimit, chét
lién két chéo dua trén melamin, chét lién két chéo dua trén urea, chét lién két chéo dua trén
alkoxit kim loai, chat lién két chéo dua trén chelat kim loai, chit lién két chéo dua trén
mudi kim loai, chét lién két chéo dua trén hydrazin, chét lién két chéo dua trén amin va
twong tu. Mot minh loai cua chung hodc su két hop cua hai hoac nhiéu loai cua ching co

thé duoc str dung.

La chét lién két chéo dua trén izoxianat, hop chét polyfunctional izoxianat co hai
hoac nhiéu nhom chirc nang co thé dugc sir dung. Cac vi du vé chiung bao gé‘)m: cac
aromatic izoxianat chang han nhu tolylene diizoxianat, xylene diizoxianat, polymetylen
polyphenyl  diizoxianat, tris(p-isocyanatophenyl)thiophosphat ~ va diphenylmetan
diizoxianat; cac alicyclic izoxianat chang han nhu isophorone diizoxianat; cic aliphatic
izoxianat chang han nhu hexametylen diizoxianat; va twong tu. Cac vi du vé c4c san pham
thuong mai bao gdm cac san pham cong izoxianat chang han nhu san pham cong chét tam
phan trimethylolpropan/tolylene diizoxianat (dugc san xudt boi tap doan Tosoh (Tosoh
Corporation)), tén san phém “Coronate L”), san phém cong chit tam phan
trimethylolpropan/hexametylen diizoxianat (dugc san xudt boi tap doan Tosoh, tén san
phém “Coronate HL”) va isocyanurat cua hexametylen diizoxianat (dugc san xuat boi tap

doan Tosoh), tén san phém “Coronate HX”) va tuong tu.

La chét lién két chéo dua trén epoxy, chét lién két chéo c6 hai hoac nhiéu nhom
epoxy trong mot phan tir ¢6 thé duoc str dung ma khong c6 gidi han cu thé. Chéat lién két
chéo dua trén epoxy co ba dén nim nhém epoxy trong mot phan tir thich hop hon. Céc vi
du cu thé vé chét lién két chéo dua trén epoxy bao g&n N,N,N’ N’-tetraglycidyl-m-
xylenediamin, 1,3-bis(N,N-diglycidylaminomethyl)cyclohexan, 1,6-hexanediol diglycidyl
ete, polyetylenglycol diglycidyl ete, polyglycerol polyglycidyl ete va tuong tu. Cac san
pham thuong mai ctia chét lién két chéo dua trén epoxy bao gdm cic tén san pham
“TETRAD-X" va “TETRAD-C” duoc san xuat boi cong ty Hoa chat khi Mitsubishi
(Mitsubishi Gas Chemical Company, Inc.), tén san pham “Epiclon CR-5L” dugc san Xuét
boi tap doan DIC (DIC Corporation), tén san phéim “Denacol EX-512" dugc san xuét boi
tap doan Nagase ChemteX (Nagase ChemteX Corporation), tén san phém “TEPIC-G”
duoc san xuit boi cong ty TNHH Coéng nghiép hoa chat Nissan (Nissan Chemical

Industries, Ltd.) va tuong tu.
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La chét lién két chéo dua trén oxazolin, chat lién két chéo c6 mot hodc nhicu

nhém oxazolin trong mot phan tir co thé duoc sir dung ma khong c6 gi6i han cu thé.

Céac vi du vé chat lién két chéo duya trén aziridin bao gdm trimethylolpropan tris[3-
(1-aziridinyl)propionat], trimethylolpropan tris[3-(1 -(2-methyl)aziridinylpropionat)] va

tuong tu.

La chat lién két chéo dua trén cacbodiimit, trong luong hop chat phan tir thap
hodc trong lugng hop chét phan tir cao c¢6 hai hodc nhiéu nhém cacbodiimit c6 thé duge st

dung.

Theo mot s6 khia canh, peroxyt co thé dugc s dung nhu chat lién két chéo.
Peroxyt di(2-ethylhexyl)peroxydicacbonat, di(4-t-butylcyclohexyl)peroxydicacbonat, di-
sec-butylperoxydicacbonat, t-butylperoxyneodecanoate, t-hexylperoxypivalat, t-butyl
peroxypivalat, dilauroyl peroxyt, di-n-octanoyl peroxyt, 1,1,3,3-tetramethylbutyl
peroxyisobutyrat, dibenzoyl peroxyt hodc tuong tu. Trong sd cac peroxyt, di(4-t-
butylcyclohexyl)peroxydicacbonat, dilauroyl peroxyt, dibenzoyl peroxyt va tuong tu lacac

peroxyt ma co6 hi¢u qua phan tmg lién két chéo dic biét tuyét voi.

Khi peroxyt dugc st dung nhu chét khoi mao polyme hoa, peroxyt con lai ma
chua duoc str dung cho phan ung polyme hoa ¢ thé duoc sir dung trong phan tng lién két
chéo. Trong trudong hop ndy, lugng peroxyt con lai dugc xéac dinh, va khi phan tram cla
peroxyt thap hon luong dinh trude, peroxyt dugc bd sung dé dat duoc lugng dinh trude
theo nhu cau. Luong peroxyt co thé duoc xac dinh boi phuong phap duge mo ta trong sang

ché Nhat Ban s6 4971517.

Ham luong chét lién két chéo (téng luong khi hai hoac nhiéu loai cua chat lién
két chéo duoc chira) khong duge gisi han cu thé. Dé dat duoc chat dinh nhay 4p ma thé
hién cac dic tinh chét dinh nhay ap ching han nhu luc két dinh va luc dinh véi s cén bang
¢6¢, ham luong chat lién két chéo thich hop thuong xép xi 1a 5 phan theo khdi lugng hodc
thdp hon dua vao 100 phan theo khéi luong clia polyme gbe dugc chira trong hop phan
chit dinh nhay ap, tot hon la xap xi 0,001 dén 5 phén theo khoi luong, tot hon nira 1a xap
xi 0,001 dén 4 phan theo khéi luong, tot hon nita 1a xap xi 0,001 dén 3 phan theo khoi

luong.

Theo cach khac, hop phan chéat dinh nhay 4p ma khong chira chat lién két chéo
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néu trén ching o the duoc st dung. 1hi hop phan chat dinh nhay 4p c6 thé hoa cimg duge
boi anh anh duogc su dung nhu hop phan chét dinh nhay 4ap theo phuong an cua sing ché,
hop phan chét dinh nhay 4p c6 thé 1a hop phan ma vé co ban khong chura chat lién két chéo
chang han nhu chét lién két chéo dua trén izoxianat. O day, viéc hop phan chét dinh nhay
ap vé co ban khong chua chét lién két chéo (thong thuong, chét lién két chéo dua trén
izoxianat) nghia la luong chét lién két chéo dua vao 100 phé‘m theo khoi luong cua polyme

gbe thip hon 0,05 phan theo khéi luong (vi du, thap hon 0,01 phén theo khdi luong).

Dé néng cao mot cach hiru hi¢u hon phan img lién két chéo, chét xiic tac lién két
chéo ¢o thé duoc su dung. Cac vi du vé chat xuc tac lién két chéo bao g6m cac chat xuc
tac lién két chéo dua trén kim loai chang han nhu tetra-n-butyl titanat, tetraisopropyl titanat,
sat Nacem (1), butyltin oxit va dioctyltin dilaurat va twong tu. Cu thé, chét xuc tac lién két

chéo dua trén thiée chang han nhu dioctyltin dilaurat thich hgp hon.

Luong cht xuc tac lién két chéo duoc st dung khong duge gioi han cu thé. Luong
chat xuc tac lién két chéo duge su dung dua vao 100 phén theo khéi luong cua polyme géc
trong hop phan chét dinh nhay 4p c6 thé, vi du, xp xi 0,0001 phn theo khdi lugng hodc
16n hon va 1 phan theo khéi luong hodc thip hon, ¢6 thé 1a 0,001 phan theo khoi luong
hodc 16n hon va 0,1 phan theo khéi lugng hodc thap hon va co thé 14 0,005 phan theo khoi

lugng hodc 16n hon va 0,5 phén theo khéi lugng hoac thép hon.

P6i v6i hop phan chét dinh nhay ép (va do d6 ddi voi 16p chét dinh nhay ap),
monome nhiéu chtic nang c6 thé dugc s dung theo nhu cau. Monome nhiéu chirc nang c6
thé gop phén vao muc dich diéu chinh luc két dinh hodc nham muc dich khac khi duoc su
dung thay vi chét lién két chéo néu trén hodc két hop voi chét lién két chéo. Vi du, monome
nhiéu chirc ning tot hon 1a c6 thé duge str dung & 16p chat dinh nhay ap dugc tao nén tur

hop phan chat dinh nhay &p co thé hoa cing duge boi anh anh.

Cac vi du vé monome nhiéu chirc ning bao gom etylen glycol di(meth)acrilat,
propylen glycol di(meth)acrilat, polyetylen glycol di(meth)acrilat, polypropylen glycol
di(meth)acrilat, neopentyl glycol di(meth)acrilat, pentaerythritol di(meth)acrilat,
pentaerythritol  tri(meth)acrilat, dipentaerythritol —hexa(meth)acrilat, etylen glycol
di(meth)acrilat, 1,6-hexanediol di(meth)acrilat, 1,12-dodecanediol di(meth)acrilat,
trimethylolpropan tri(meth)acrilat, tetramethylolmetan tri(meth)acrilat, allyl (meth)acrilat,

vinyl (meth)acrilat, divinylbenzen, epoxy acrilat, polyeste acrilat, uretan acrilat, butyldiol
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(meth)acrilat, hexyldiol di(meth)acrilat va tuong tu.

Trong s cac vi du, trimethylolpropan tri(meth)acrilat, 1,6-hexanediol
di(meth)acrilat va dipentaerythritol hexa(meth)acrilat t6t hon 1a ¢6 thé duoc sir dung. Loai
cac monome nhiéu chirc nang mot minh hoac sy két hop cua hai hodc nhiéu loai cua ching

¢o thé dugce st dung.

Luong monome nhiéu chire nang duoc st dung khéc vadi trong luong phén tu, s6
lugng cac nhom chie ndng va tuong tu nhung thuong thich hop trong khoang quanh 0,01
phém theo khdi luong dén 3,0 phén theo khdi luong dua vao 100 phén theo khdi luong cua
polyme gbc. Theo mot sb khia canh, lwrong monome nhiéu chirc niang duoc su dung dua
vao 100 phan theo khéi luong cua polyme gbc ¢co thé 1a, vi du, 0,02 phan theo khéi luong
hoac 16n hon, co thé 1a 0,1 phén theo khoi lugng hoac 16n hon va co thé 12 0,5 phén theo
khdi luong hodc 16n hon, 1,0 phin theo khdi lugng hogc 16n hon hoge 2,0 phan theo khoi
lugng hodc 16n hon. Khi lvong monome nhiéu chirc ning duoc str dung tang, luc két dinh

cao hon ¢6 xu hudng dugc thu nhan.

Mit khéc, dé tranh khoi viée suy giam vé dd két dinh gitta 16p chat dinh nhay ap
va 10p lién sat do viéc nang cao qua murc cua luc két dinh, luong monome nhiéu chirc ning
duoc su dung dua vao 100 phan theo khéi luong cua polyme gbc co the 1a, vi duy, 10 phan
theo khéi lugng hodc thdp hon, ¢6 thé 1a 5,0 phan theo khéi lugng hodc thap hon va c6 thé

1a 3,0 phan theo khéi luong hodc thap hon.
(Oligome acrylic)

Hop phan chét dinh nhay 4p theo phuong én ciia sang ché (va do d6 16p chét dinh
nhay ap) co thé chira oligome acrylic dé nang cao luc két dinh hodc dé nang cao do két

dinh véi bé mat lidn sat 16p chat dinh nhay ap (ma co thé 14, vi du, bé mat ciia vat liéu goc

hoac tuong tu).

La oligome acrylic, polyme c6 Tg cao hon Tg cta polyme acrylic tot hon la duoc
st dung.
Tg cua oligome acrylic khong dugc gidi han cu thé va co thé 1a, vi du, khoang

20°C hodc cao hon va 300°C hodc thép hon. Tg co thé 1a, vi du, khoang 30°C hoic cao
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hon, c6 thé 1a khoang 40°C hodc cao hon, ¢ thé 1a khoang 60°C hodc cao hon va c6 thé la -

khoang 80°C hodc cao hon hodc khoang 100°C hodc cao hon. Khi Tg cua oligome acrylic
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tr& nén cao hon, hiéu qua nang cao luc két dinh noi chung ¢6 xu huong tré nén cao hon.

Xét vé thudc tinh neo téi vat licu géc, thudc tinh hép thu tac dong hoac tuong ty,
Tg cuia oligome acrylic ¢6 thé 13, vi du, khoang 250°C hoac thdp hon va c6 thé 1a khoang
200°C hodc thap hon, khoang 180°C hogc thap hon hodc khoang 150°C hodc thép hon.
Gidng véi Tg cua polyme acrylic twong ing voi hop phan cuia cac thanh phén monome, Tg

cua oligome acrylic 1a tri s6 duoc tinh toan dua vao phuong trinh Fox.

Mw cuia oligome acrylic thuong co thé 1a khoang 1000 hogc 16n hon va thap hon
khoang 30000, t6t hon 1a khoang 1500 hodc 16n hon va thap hon khoang 10000, t6t hon
ntta 1a khoang 2000 hodc 16n hon va thap hon khoang 5000. Khi Mw trong khoang, hi¢u
qua nang cao kha ning két dinh hodc do két dinh voi bé mat lién sat tot hon nia 14 duge

thé hién.

Mw cua oligome acrylic co thé duge do boi sac khi tham gel (GPC) va dugc xac
dinh 1a tr1 s6 duogc chuyén ddi dua vao polystyren chuin. Cu thé 1a, Mw duoc do nho su
dung HPLC8020 dugc san xudt boi tap doan Tosoh nho st dung hai cot TSKgelGMH-
H(20) nho su dung dung moi tetrahydrofuran theo diéu kién cta van tbe dong chay la

khoang 0,5 mL/phut.

Céc thanh phan monome cdu thanh oligome acrylic ¢6 thé 1a cdc monome
(meth)acrilat bao g6m: cac este axit (meth)acrylic alkyl Ci20 néu trén; cac (meth)acrilat
chira nhom alicyclic hydrocacbon néu trén; cac (meth)acrilat chua nhém aromatic
hydrocacbon néu trén; cac (meth)acrilat dugc thu nhén tir rugu dan xuat hop chat pectinen;
va tuong tu. Mot minh loai cua ching hodc sy két hop cta hai hoac nhiéu loai cta ching

co thé dugce str dung.

Dé nang cao do két dinh, oligome acrylic t6t hon la chra, 1a don vi monome,
monome acrylic co ciu trac tuong doi cong kénh ma thuong nhu sau: alkyl (meth)acrilat
trong d6 nhom alkyl co cAu trac duge phan nhanh, ching han nhu isobutyl (meth)acrilat va
t-butyl (meth)acrilat; (meth)acrilat chira nhém alicyclic hydrocacbon hodc (meth)acrilat

chtra nhém aromatic hydrocacbon; hodc tuong tu.

Khi céc tia cuc tim duoc st dung cho viéc téng hop cta oligome acrylic hodc viéc
san xudt cia 16p chat dinh nhay 4p, boi vi viéc polyme hoa khong duoc e ché mot cach

dé dang, nén monome c6 nhom hydrocacbon dugc bao hoa & dau cudi este thich hop hon,
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va vi du, alkyl (meth)acrilat trong d6 nhom alkyl co cdu tric dugc phén nhanh va
(meth)acrilat dugc bdo hoa chira nhém alicyclic hydrocacbon t6t hon 1a co thé duoc su

dung.

Phéan tram ctia monome (meth)acrilat trong tAt ca cac thanh phan monome céu
thanh oligome acrylic thuong nhiéu hon 50 % trong luong, t6t hon 1a 60 % trong lugng
hoéc 16n hon, t6t hon nira 1a 70 % trong lugng hodc 16n hon (vi du, 80 % trong lugng hoac

16n hon, tdt hon nira 1a 90 % trong lugng hodc 16n hon).

Theo khia canh uu tién, oligome acrylic c6 hop phan monome vé co ban bao gdm
mot, hai hodc nhiéu loai cia monome (meth)acrilat. Khi cac thanh phén monome chtra
(meth)acrilat chira nhém alicyclic hydrocacbon va este axit (meth)acrylic alkyl C).20, ty 1€
trong luong cua chung khong duge gidi han cu thé va c6 thé, vi du, trong khodng tir 10/90
dén 90/10, trong khoang tir 20/80 dén 80/20, trong khoang tir 70/30 dén 30/70 hodc tuong

fu.

La cac thanh phan monome cau thanh oligome acrylic, monome chira nhom chtrc
nang co thé duoc str dung theo nhu cau ngoai monome (meth)acrilat néu trén. Cac vi du vé
monome chira nhém chtrc nang bao gom: cic monome ¢ vong hetero chira nguyén tur nito
chang han nhu N-vinyl-2-pyrrolidon va N-acryloylmocpholin; cac monome chua nhom
amino ching han nhu N,N-dimethylaminoethyl (meth)acrilat; cic monome chura nhom
amit chang han nhu N,N-diethyl (meth)acrylamit; cdc monome chira nhom cacboxy chang
han nhu AA va MAA; va cdc monome chtra nhom hydroxyn chang han nhu 2-hydroxyethyl
(meth)acrilat. Loai cdc monome chira nhom chirc nang mot minh hoac su két hop cua hai

hoac nhiéu loai cua chung c6 thé dugc sur dung.

Khi monome chtra nhém chirc nang duoc su dung, phan tram ctia monome chira
nhom chtrc nang trong tAt ca cac thanh phan monome cau thanh oligome acrylic ¢6 thé 1,
vi du, 1 % trong lugng hodc 16n hon, 2 % trong luong hodc 16n hon hoac 3 % trong luong
hodc 16n hon va c6 thé 14, vi du, 15 % trong luong hoac thdp hon, 10 % trong luong hodc
thép hon hodc 7 % trong lugng hodc thép hon.

Cac vi du thich hop vé oligome acrylic bao gdm céc polyme dong nhit chang han
nhu dicyclopentanyl methacrilat (DCPMA), cyclohexyl methacrilat (CHMA), isobornyl

methacrilat (IBXMA), isobornyl acrilat (IBXA), dicyclopentanyl acrilat (DCPA), 1-
adamantyl methacrilat (ADMA) va l-adamantyl acrilat (ADA) cting nhu polyme dong
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trung hop cua DCPMA va MMA, polyme ddng trung hop cia DCPMA va IBXMA, polyme
dong trung hop ciia ADA va methyl methacrilat (MMA), polyme déng trung hop cua
CHMA va isobutyl methacrilat (IBMA), polyme ddng trung hop cuia CHMA va IBXMA,
polyme dong tring hop cia CHMA va acryloylmocpholin (ACMO), polyme dong trung
hop cua CHMA va diethyl acrylamit (DEAA), polyme dong trung hop cuia CHMA va AA

va tuong tu.

Oligome acrylic co thé duoc tao nén bang cach polyme hoa cac thanh phan
monome. Phuong phap polyme héa va dang polyme hoa khong dugc gidi han cu thé, va
phuong phap polyme hoa da biét thong thuong (vi du, polyme hoéa dung dich, polyme hoa
nht twong, polyme hoa khéi, polyme hoa quang hoc, polyme hoa do birc xa gay ra hodc
tuong tu) ¢6 thé duge tmg dung dudi dang thich hop. Loai chat khoi mao polyme hoa (vi
du, chat khoi mao polyme hoa dua trén azo) ma co thé duoc st dung theo nhu cau noi
chung nhu duge mo ta theo cac vi du cho vige tong hop ctia polyme acrylic, va lugng chat
khoi mao polyme hoa va luong chat chuyén d6i chudi (vi du, mecaptan) ma mdt cach tiy
chon duoc st dung duoc xac dinh mét cach thich hop dua vao kién thuc ky thudt chung dé

dat duogc trong lugng phan tu mong mudn va vi vay khong dugc giai thich chi tiét.

Khi hop phén chat dinh nhay ap chira oligome acrylic, ham lugng cua no co thé
la, vi du, 0,01 phén theo khoi luong hodc 16n hon dya vao 100 phﬁn theo khoi luong cua
polyme goc, co thé 1a 0,05 phan theo khéi luong hodc 16n hon dé thu nhén hiéu qua cao
hon va c6 thé 14 0,1 phan theo khdi lugng hodc 16n hon hoac 0,2 phan theo khéi luong hoic

16n hon.

Xét vé tinh twong thich véi polyme gdc hodc twong tw, ham luong oligome acrylic
thuong thich hop 1a thép hon 50 phan theo khdi luong, tot hon 1a thap hon 30 phan theo
khéi luong, tot hon nira 1a 25 phan theo khéi luong hodc thédp hon va co thé 1a 10 phan theo
khéi luong hoac thép hon, 5 phén theo khdi lugng hoac thép hon hoac 1 phﬁm theo khdi

luong hoac thap hon.
(Céc thanh phén khac)

Nim trong khoang trong do cac hiéu qua cua sang ché khong duge ngin ngua,
hop phén chat dinh nhay 4p theo phuong an cua sang ché c6 thé chua cac phu gia chung
trong linh vuc vé céc hop phén chét dinh nhay ap, chéng han nhu nhua dinh (vi du, dua
trén colophan, dua trén dau mo, dua trén pectinen, cac nhua dua trén phenolic va xeton va
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tuong tu), bo diéu khién dd nhét (vi du, chat lam dac), chét 1am déu mau, chat hoa déo,
chéat dém, chat nhuom mau chéng han nhu chat nhuom mau va thudc nhudm, chét 6n dinh,
chét bao quan va chét chéng lao héa, 1a cac thanh phan tiy chon khac theo nhu cau. Cac
phu gia da biét thong thuomg co thé dugc stir dung bai cac phuong phép chung, va cac phu

gia khong ddc trung cu thé cho sang ché va vi vay khong duoc giai thich chi tiét.

Ky thudt theo phuong an ¢o thé thé hién luc dinh tuyét voi ma khong st dung
nhua dinh néu trén, va vi vy ham luong nhya dinh cua hop phﬁn chat dinh nhay ap co thé,
vi du, thép hon 10 phan theo khéi lugng dua vao 100 phan theo khdi lugng cua polyme
gbe, con thap hon S phan theo khéi lugng. Ham lugng nhua dinh co thé thap hon 1 phan
theo khdi luong (vi du, thap hon 0,5 phan theo khéi lugng) va co thé thap hon 0,1 phan
theo khéi lugng (0 phin theo khéi luong hodc 16n hon va thap hon 0,1 phin theo khoi

luong), va hop phan chét dinh nhay 4p c6 thé 1a hop phan ma khong chtra nhya dinh.

Pé nang cao do trong subdt, ddi voi hop phan chat dinh nhay ap theo phuong an
cua sang ché, luong cac thanh phén khac ngoai polyme géc trong hop pHén chét dinh nhay
ap tot hon 1a dugc giéi han. Theo k¥ thuat theo phuong an, luong c4c thanh phan khéc
ngoai polyme gbc trong hop phén chét dinh nhay ap noi chung xap xi 30 % trong luong
hodc thap hon, thich hop xap xi 15 % trong lugng hodc thap hon va t6t hon 1a xap xi 12 %
trong luong hoac thép hon (vi du, xép xi 10 % trong luong hoac thép hon). Lugng cac
thanh phan khac ngoai polyme gbe trong hop phan chat dinh nhay ap theo phuong an c6
thé Xép xi 5 % trong luong hoac thép hon, ¢o thé xép xi 3 % trong luong hoac thép hon va
c6 thé xap xi 1,5 % trong lugng hodc thap hon (vi du, xap xi 1 % trong lugng hoac thap
hon). Hop phan trong d6 lugng cac thanh phan khac ngoai polyme géc dugc gidi han theo
cach thirc nay tot hon 1a co thé dugc ap dung ti hop phan chét dinh nhay ap theo phuong
an.
<Lop chat dinh nhay ap>

Lép chét dinh nhay 4p theo phuong an cua sang ché duoc tao nén tir hop phan
chét dinh nhay ap. Trén Fig.2, hinh v& mat cat ngang gian lugc cua vi du vé céu tric clia
16p chét dinh nhay ap theo phuong an cua sang ché dugce minh hoa.

L6p chét dinh nhay ap c6 thé 1a 16p duoc hoa ctmg ctia hop phéan chét dinh nhay
ap. Nghia la, 16p chat dinh nhay ap co thé duoc tao nén bang cach b tri (vi du, ap dung)
hop phin chat dinh nhay 4p trén bé mat thich hop va sau do tién hanh mét cach thich hop
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viée xur ly hoa cirng. Khi hai hoac nhiéu loai xtr Iy hoa ctimg (1am kho, lién két chéo, polyme
hoa va tuong tu) duoc tién hanh, cac viée xu 1y c6 thé duge tién hanh dong thoi hodc theo

nhiéu giai doan.

Dbi véi hop phan chat dinh nhay 4p nho st dung mot phan polyme (nudc ngot
polyme) cua cac thanh phan monome, phan ng polyme hoa ddng trung hop cudi cung
thuong dugc tién hanh nhu viéc xur 1y hoa cing. Nghia la, polyme hoan toan dugc tao nén
bang cach con trai qua mot phan polyme t&i phan img polyme héa ddng trang hop. Vi du,
chiéu xa quang hoc dugc tién hanh cho hop phan chat dinh nhay ap c6 thé hoa cimg duoc
boi anh anh. Theo nhu cau, viéc xtr 1y hoa cing chang han nhu lién két chéo va lam kho
¢6 thé duoc tién hanh. Vi du, trong truong hop hop phan chét dinh nhay ap co thé hoa cing
dwoc boi dnh 4nh ma can duoce 1am khé (vi du, trong truong hop hop phan chét dinh nhay
ap ¢o thé hoa cung duge bsi anh anh trong do mot phan polyme cua cac thanh phan
monome dugc hoa tan trong dung moi hitu co), hop phén duoc hoa clirng dugc boi anh anh

sau khi lam kho.

Dbi v6i hop phan chit dinh nhay 4p nhd st dung polyme hoan toan, viée xu ly
chang han nhu lam kho (lam kho bang cach lam nong) va lién két chéo thuong duge tién
hanh nhu viéc xu Iy hoa ciing theo nhu cau. Trong truong hop hop phan chét dinh nhay ap
loai dung mdi ma da thu nhén thudc tinh hoa cing duoc bdi anh anh (thudc tinh lién két
chéo quang hoc) do viéc bd sung clia monome nhiéu chtrc nang, hop phan dugc hoa cing
duoc boi anh anh sau khi lam kho. O day, sau khi 1am kho hop phan ¢6 thé 1a sau khi dinh
tAm chat dinh nhay ap dugc mé ta dudi day duoc thu nhan qua viée lam kho té1 mét dinh.
Tém chét dinh nhay ap dugc mo ta dudi day co thé duoc su dung theo khia canh trong do
tdm duoc dinh vao mit dinh boi phuong phap bao gdm hoa cing dugc boi anh anh sau khi

dinh vao mat dinh.

L&p chat dinh nhay ap c6 chu tric da 16p cua hai hodc nhiéu 16p co thé duoc san
xuat bang cach dinh cac 16p chat dinh nhay 4p ma dugc tao nén trudc cung nhau. Theo
céch khic, hop phan chat dinh nhay ép c6 thé dugc ap dung trén 16p chat dinh nhay ap thi
nhat ma duoc tao nén trude, va hop phan chat dinh nhay 4p c6 thé duoc hoa cliing dé tao
nén 16p chat dinh nhay 4p tht hai. Khi 16p chét dinh nhay ap cua tam chat dinh nhay &p
duoc mo ta dudi ddy ma duge st dung dudi dang bam dinh cua vi¢c hoa ciung dugc boi

anh 4nh sau khi dinh vao mat dinh c6 céu trac da 16p, 16p chét dinh nhay 4p ma dugc hoa
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cimg dugc boi anh anh co thé 1a mot phén cua cac 10p (vi du, mot trong s6 cac 16p) hoac

tat ca cac 1op dugc bao gbm trong cau tric da 16p.

Hop phan chét dinh nhay ap co thé duoc ap dung, vi du, nho s dung may phu
thuong duoc su dung chang han nhu may phu cudn dng dong, may phi cudn ngugc, may
pht lan cham, may pht cudn nhiing, méy phu thanh, may phu dao va may phun son. Trong
truong hop tam chét dinh nhay ap c6 vat liéu gbe duge mo ta dudi day, nhu phuong phap
dé bd tri 16p chat dinh nhay &p trén vét lidu gbe, phuong phap truc tiép dé bo tri truc tiép
hop phén chat dinh nhay ap trén vat licu géc dé tao nén 16p chét dinh nhay 4p co thé duoc
str dung, va phuong phap chuyén doi dé chuyén dbi 16p chéat dinh nhay 4p dugc tao nén

trén bé mat chong dinh trén vat liéu gde cling co the duoc st dung.

Do day cua lop chat dinh nhay 4p khong duge gidi han cy thé va co thé, vi du,
quanh 3 wm dén 2000 pum. Xét vé do két dinh sat v6i mat dinh chang han nhu thude tinh
buée sau, theo mot sé khia canh, do day ciia 16p chét dinh nhay ap c6 thé 1a, vi dy, 5 pm
hoac 16n hon, thich hop la 10 pm hodc 16n hon va t5t hon 1a 20 um hodc 16n hon, tdt hon
nira 1a 30 um hodc l6n hon. Do day cua 16p chét dinh nhay ap c6 thé 1a 50 pm hodc l6n
hon, ¢6 thé vugt qua 50 pm, ¢6 thé 1a 70 um hogc 16n hon, c6 thé 1a 100 um hogc 16n hon

va ¢6 thé 1a 120 pm hodc 16n hon.

Dé ngan ngura sy xuit hién cua chat dinh con lai do 15 két dinh cua 16p chat dinh
nhay 4p, theo mot sb khia canh, do day ciia 16p chat dinh nhay 4p c6 thé 13, vi du, 1000 pum
hodic thép hon, ¢6 thé 1a 700 um hodc thap hon, c6 thé 1a 500 wm hodc thap hon va ¢6 thé
la 300 um hodc thap hon, 200 um hodc thap hon hodc 170 pum hodc thap hon. Ky thuét
theo khia canh t6t hon 1 ¢ thé duoc tién hanh cting dud1 dang cua tam chét dinh nhay ap
duoc mo ta dudi day trong do do day cua l6p chét dinh nhay 4p la 130 um hoéc thap hon,
90 um hoac thap hon hodc 60 um hodc thap hon (vi dy, 40 um hoac thdp hon). Trong tam
chét dinh nhay ap duoc mo ta dudi day co 16p chat dinh nhay ap c6 cau triic da 16p cua hai
hoac nhiéu 16p, do day cua lop chét dinh nhay ap nghia la d¢ day tu bé mat chat dinh nhay
ap ma duge dinh vao mat dinh toi bé mat déi dién bé mét chat dinh nhay ap.

<Tém chat dinh nhay ap>

Tém chét dinh nhay 4p theo phuong 4n cua sang ché c6 16p chat dinh nhay ap.

T4m chit dinh nhay ap theo phuong 4n c6 thé 1a thm chat dinh nhay ap ¢6 vat liéu goc dudi
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dang co lop chat dinh nhay ap trén mot bé mat hodc ca hai bé mat cua taim vat liéu géc (gia
dd) va ciing c6 thé 1a tam chét dinh nhay ap khong c6 vt li¢u gbc dudi dang trong do 16p
chat dinh nhay ap duogc gitr trén tdm chdng dinh hodc dudi dang khac. Khai niém vé tim
chat dinh nhay ap & day c6 thé bao gom cac tAm chat dinh nhay 4p ma duoc goi la bang

chat dinh nhay 4p, nhan chat dinh nhay 4p, mang chét dinh nhay 4p va tuong tu.

Lép chét dinh nhay 4p thuong duge tao nén lién tuc nhung gidi han ¢ dang, va,
vi du, 16p chat dinh nhay ap c6 thé dugc tao nén theo mau thong thuong hodc ngau nhién
cua cac chim, cac soc hodc twong tu. TAm chat dinh nhay 4p theo phuong an co thé 1a cudn
va c6 thé 1a tim. Theo cach khac, tim chat dinh nhay ap dudi dang con duoc xur 1y trong

bat ky trong s6 cac hinh dang khac nhau cting ¢6 thé duge su dung.
(Lop hép thu UV)

Tém chat dinh nhay 4p theo phuong an cua sang ché co thé dudi dang co 16p hap
thu UV trén mot bé mat cta I6p chét dinh nhay ap. Trén Fig.3, hinh v& mat cit ngang gian
lugc cua vi du vé cau tric cla tdm chét dinh nhay ap theo phuong an cta sang ché ma co
16p hép thu UV trén mat bé mat cua 16p chat dinh nhay 4p duge minh hoa. Tam chat dinh
nhay 4p | dugc minh hoa trén Fig.3 ¢6 16p cht dinh nhay p 21 va 16p hap thu UV 31
duoc bd tri trén mot bé mat cua 16p chét dinh nhay ap. Lop hép thu UV 31 chua chét hép

thu UV ching han nhu polyme hap thu UV.

Tuy thudc vao loai, photooxidant hoac chét tao nén quang dugc chua trong tam
chét dinh nhay ap co thé tao ra axit hodc chat nén bai cac tia cuc tim dugc bao g@)m trong
anh sang mat troi va gay ra su thay ddi vé mau sac hoac kha ndng nhuém mau cua tam.
Trong truong hop nay, co van dé boi vi sy thay doi mau sac hodc kha nang nhudm mau cua
tAm chét dinh nhay ap & thoi diém bat ky boi viée chiéu xa bang tia nang luong tac dung
tro' nén kho khan. Bé ngan nglra vén dé nhu vay, 16p hap thuy UV t6t hon 1a duoc bb tri nhu

bién phap chong anh sang tu nhién.

Nghia 14, bing cach bé tri 16p hap thu UV ¢ phia cta 16p chat dinh nhay ap ma
duoc chiéu xa bang anh sang mit troi, céc tia cuc tim duoc bao gom trong anh sang mat
troi ¢o thé duoe ngan ngira khoi dén duoc 16p chat dinh nhay ap, va két qua la, su thay doi
mau sac hoac kha nang nhuém mau cua 16p chét dinh nhay ap do chiéu xa bang anh sang
mat trod co thé duoc ngan ngira. Ngoai ra khi 16p hap thu UV duoc bé tri, tim chat dinh
nhay ap co thé duoc thay ddi vé mau sic hoac duoc nhuém mau béng cach lya chon tia
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ning luong tac dung ma khong duoc hép thu boi 16p hap thu UV va chiéu xa bang tia ning

luong tac dung ¢ thoi diém thich hop.

Trong truong hop trong do nang lugng dé kich hoat chét tao quang axit va chat
tao nén quang duoc hap thy boi 16p hap thy UV khi thay ddi mau sac hodc kha ning nhu¢m
mau duoc gay ra bang cach chiéu xa bang tia nang luong tac dung sau khi dinh 16p hép thy
UV vao 10p chét dinh nhay 4p, tia ndng lugng tac dung tot hon 1a duge ap dung téi tam
chét dinh nhay ap tur bé mat déi dién bé mat véi lop hép thu UV sao cho cac tia cyc tim la

ning lugng kich hoat khong duoc hap thu béi 16p hép thu UV.

Polyme hép thu UV dugc st dung nhu chét hép thu UV tdt hon 14 co thé duoc lua
chon tur cac polyme chira don vi céu truc ¢o thude tinh hép thu UV. Cac vi du vé ching bao
gém:  cac chiat dan xudt 2-hydroxybenzophenon bao gobm  2-hydroxy-4-
methoxybenzophenon, 2-hydroxy-4-octoxybenzophenon, 2-hydroxy-4-
dodecyloxybenzophenon, 2-hydroxy-4-methoxy-5-sulfobenzophenon, 2,4-
dihydroxybenzophenon, 2,2’-dihydroxy-4,4’-dimethoxybenzophenon, bis(2-methoxy-4-
hydroxy-5-benzoylphenyl)metan, 2-hydroxy-4-acryloyloxybenzophenon, 2-hydroxy-4-
methacryloyloxybenzophenon, 2-hydroxy-4-(2-acryloyloxy)ethoxybenzophenon, — 2-
hydroxy-4-(2-methacryloyloxy)ethoxybenzophenon, 2-hydroxy-4-(2-methyl-2-
acryloyloxy)ethoxybenzophenon va tuong ty; cac chét din xut 2-hydroxybenzotriazol bao
gom 2-(2’-hydroxy-5"-methylphenyl)benzotriazol, 2-(2’-hydroxy-5’-t-
butylphenyl)benzotriazol, 2-(2’-hydroxy-5’-3",5’-di-t-butylphenyl)benzotriazol, 2-(2’-
hydroxy-3’-t-butyl-5’-methylphenyl)-5-chlorobenzotriazol, 2-(2’-hydroxy-3’-5"-di-t-
amylphenyl)benzotriazol, 2-{2’-hydroxy-3’-(37,4",57,6 -tetrahydrophthalimitmethyl-5’-
methylphenyl}benzotriazol, 2,2-metylen bis{4-(1,1,3,3-tetramethylbutyl)-6-(2H-
benzotriazol-2-yl)phenol}, 2-{2’-hydroxy-5’-(methacryloyloxy)phenyl}benzotriazol, 2-
[2°-hydroxy-5’-(acryloyloxy)phenyl]benzotriazol, 2-[2"-hydroxy-3’-t-butyl-5"-
(methacryloyloxy)phenyl]benzotriazol, 2-[2’-hydroxy-3’-methyl-5’-
(acryloyloxy)phenyl]benzotriazol, 2-{2’-hydroxy-5’-(methacryloyloxypropyl)phenyl}-5-
chlorobenzotriazol, 2-[2’-hydroxy-5’-(methacryloyloxyethyl)phenyl]benzotriazol, 2-[2’-

hydroxy-5’-(acryloyloxyethyl)phenyl]benzotriazol, 2-[2’-hydroxy-3’-t-butyl-5’-
(methacryloyloxyethyl)phenyl]benzotriazol, 2-[2’-hydroxy-3’-methyl-5’-
(acryloyloxyethyl)phenyl]benzotriazol, 2-[2’-hydroxy-5’-
(methacryloyloxypropyl)phenyl]-5-chlorobenzotriazol, 2-[2-hydroxy-5’-
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(acryloyloxybutyl)phenyl]-5-methylbenzotriazol, [2-hydroxy-3-t-butyl-5-
(acryloyloxyethoxycarbonylethyl)phenyl]benzotriazol va tuwong tu; va cac chit dan xuat
axit salicylic chang han nhu phenyl salicylat, p-t-butylphenyl salicylat va p-octylphenyl

salicylat: mdc du polyme hap thu UV khong gigi han & cac vi du.

Polyme hép thu UV t6t hon 1a c6 budc song hap thu 16n nhat trong khoang tir 300
dén 400 nm.

Polyme hap thy UV t6t hon la polyme dong trung hop ma 1a san pham phan tmg
ctia hon hop cia monome vinyl hap thu UV va mét hoac nhiéu monome viny! tuong thich
c6 thé polyme ddng trung hop, va monome vinyl hap thu UV & day chaa don vi ciu trac

¢6 thudc tinh hép thu UV néu trén.

Céc vi du vé monome vinyl c6 thé polyme ddng trung hop bao gdm axit acrylic,
cac axit alkyl acrylic (axit methacrylic hodc tuwong tu), cac este hodc cac amit dugc dan ra
tr axit acrylic (vi du, acrylamit, methacrylamit, n-butylacrylamit, t-butylacrylamit,
diacetone acrylamit, methyl acrilat, etyl acrilat, n-propyl acrilat, n-butyl acrilat, t-butyl
acrilat, isobutyl acrilat, 2-ethylhexyl acrilat, n-octyl acrilat, lauryl acrilat, 2-ethoxyethyl
acrilat, 2-methoxyethyl acrilat, methyl methacrilat, etyl methacrilat, n-butyl methacrilat, b-
hydroxyl methacrilat va tuong tu), cac este vinyl (vi du, vinyl axetat, vinyl propionat, vinyl
laurate va tuong tu), acrylonitrin, methacryloylnitrin, cac hop chét aromatic vinyl (vi du,
styren va cac chat dan xuat cua chiing, vi du, vinyltoluen, divinylbenzen, vinyl acetophenon,
sulfostyren va tuong tu), axit iraconic, axit citraconic, axit crotonic, vinyliden chlorua, cac
vinyl alkyl ete (vi dy, vinylethylete va tuong tu), axit maleic, N-vinyl-2-pyrrolidon, N-
vinylpyridin, cac este ctiia 2- hodc 4-vinylpyridin va twong tu va axit sunfonic chua
monome (vi du, acrylamit-2,2’-axit dimethylpropansunfonic, 2-sulfoethyl methacrilat, 3-

sulfopropyl methacrilat va tuong tu).

Trong s cac monome, cic este cua axit acrylic, cac este cua axit methacrylic va

cac hop chat aromatic vinyl thich hop hon.

Cac vi du cu thé thich hop vé monome ddng trung hop bao gbdm: butyl acrilat; 2-
ethylhexyl acrilat; 2-ethoxyethyl acrilat; 2-methoxyethyl acrilat; axit acrylic; axit
methacrylic; acrylamit; 2-hydroxyethyl acrilat; vinyl axetat; styren; N-vinyl-2-pyrrolidon;
2-sulfoethyl methacrilat va cac mudi kim loai cua chung; va 2-acrylamit-2-

methylpropanaxit sunfonic va cdc muoi kim loai ctia chiing.
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(L&p chat dinh nhay 4p chira chét hap thu UV)

Tém chat dinh nhay 4p theo phuong én cua sang ché c6 the dudi dang c6 16p chat
dinh nhay ap chtra chat hap thu UV (cling dugc goi 1a “Lop chat dinh nhay 4p chura chat
hép thu UV” hoac “Lép chét dinh nhay ap hép thu UV” dudi day) trén mot bé mit cua 16p
chat dinh nhay ap. Trén Fig.4, hinh v& mat cat ngang gian lugc cta vi du vé cu trac cua
tAm chat dinh nhay 4p theo phuong 4n clia sang ché ma c6 16p chét dinh nhay ap chua chat
hép thu UV trén mot bé mat cua 16p chat dinh nhay 4p duoc minh hoa. T&m chéit dinh nhay
ap 2 duoc minh hoa trén Fig.4 c6 16p chét dinh nhay ap 21 va 16p chét dinh nhay ap chua
chat hép thu UV 41 duoc bd tri trén mot bé mat cua 1op chat dinh nhay ap 21. K ét qua la,
bién phap chong anh sang tu nhién tuong tu voi bién phap chéng anh sang tu nhién cua

16p hap thy UV c6 thé dugc thuc hién.

La chat hap thu UV duoc chua & 16p chat dinh nhay 4p 41, cac chét hap thu UV
ndy giéng voi chét hap thu UV & trén c6 thé duoc su dung. Lép chét dinh nhay 4p 41 chta
chat hip thu UV co thé chra thanh phan twong tu v6i cac thanh phan cua 16p chét dinh

nhay ap theo phuong 4n cua sang ché néu trén.
(Vat liéu goc)

Tam chat dinh nhay 4p theo mot s6 phuong 4n co thé duéi dang clia tam chat dinh
nhay 4p c6 vat liéu gbe bao gdm vat ligu gde duoc dinh vao bé mét sau cua 16p chét dinh
nhay ap. Trén Fig.5, hinh vé¢ mat cat ngang gian lugc cua vi du vé cdu truc cua tam chét
dinh nhay 4p theo phuong an cua sang ché trong do 16p chat dinh nhay 4p dugc tao nén
trén mot bé mat cua vat liéu géc duoc minh hoa. Tém chat dinh nhay ap 3 dugc minh hoa
trén Fig.5 co vat licu gbe 51 valop chat dinh nhay 4p 21 dugc tao nén trén mot bé mat cuia

vat li¢u goc.

La tim chét dinh nhay ap theo phuong an khéc, hinh vé mat cit ngang gian lugc
cua vi du vé céu tric trong do6 cac 1op chét dinh nhay 4p dugc tao nén trén ca hai bé mat
cua vat liéu géc 51 dugc minh hoa trén Fig.6. TAm chit dinh nhay ap 4 dugc minh hoa trén
Fig.6 co vat ligu gbe 51 valép chét dinh nhay 4p thi nhat 21 va 16p chét dinh nhay ap thir

hai 22 duoc tao nén trén ca hai bé mat cua vat licu goc.

Vat liéu cua vat li¢u géc khong duoc gioi han cu thé va co thé duoc lua chon mot

cach thich hop tuy thudc vao muc dich str dung va dang thire st dung cua tam chat dinh
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nhay ap va tuong tu. Céac vi du khong gidi han vé vat liéu goc ma c6 thé duoc sir dung bao
gom: cac mang nhya bao gom cac mang polyolefin chira polyolefin 1a thanh phan chinh
chang han nhu polypropylen va polyme dong trung hop etylen-propylen, cac mang
polyeste chtra polyeste la thanh phan chinh ching han nhu polyetylen terephthalat va
polybutylen terephthalat, cac mang polyvinyl chlorua chira polyvinyl chlorua 14 thanh phan
chinh va tuong tu; cac tAm xé)p duoc lam tu bot chéng han nhu bot polyuretan, bot
polyetylen va bot polychloropren; cac vai dét don hodc duge trén va cac vai khong dét cua
cac chat dang soi1 (ma co thé 1a cac soi tu nhién chéng han nhu diy gai hoac bong, cac so1
tong hop chang han nhu polyeste va vinylon, cac soi ban tong hop chang han nhu axetat
va tuong tu); cac gidy chang han nhu gidy Nhat, pidy tot, gidy goi hang loai day va gidy
kép; cac 14 kim loai chang han nhu 14 nhom va 14 dong; va tuong tu. Vat li¢u gbe ¢b thé 1a
vat licu géc b cau tric téng hop cua cac vat li¢u. Cac vidu vé vat liéu géc 6 cau trac té)ng
hgp nhu vay bao g61n vat liéu géc ¢6 cAu truc nhiéu 16p cua 14 kim loai va mang nhua, tam

nhua duogc gia c6 voi cac soi vo co chang han nhu cac vai thuy tinh va twong tu.

La vat liéu goc cua tdm chét dinh nhay 4p theo phuong an cia sang ché, mang
(cting dugc goi la mang d& dudi day) t&t hon 1a ¢6 thé duoc str dung. Mang dd co thé 1a
mang nhiéu 16 rdng nhu mang bot, vai khong dét hodc twong tu, co thé 1a mang khong
nhiéu 16 rong va cé thé 1a mang co cAu trac nhiéu 16p cta 16p nhiéu 16 rong va lép khong

nhiéu 16 rong.

Theo mdt sd khia canh, 1a mang d&, mang d& bao gém mang nhya ma c6 kha
nang duy tri mot cach doc lap hinh dang (tu d& hoac doc lap) nhu mang géc tdt hon 1a co
thé dugc str dung. “Mang nhuya” & day nghia la mang nhuya ma c6 céu truc khong nhiéu 16
rdng va vé co ban thuong khong chira cac bot khi (khong co 16 rong). Do do, mang nhua
1a khéi niém duoc phan biét véi cidc mang bot va cac vai khong dét. Mang nhua o thé ¢o
céu truc 1ép don va co thé ¢o cdu tric da 16p c6 hai hodc nhiéu 1ép (vi du, céu triic ¢6 ba
16p).

La vat liéu nhua cdu thanh mang nhua, vi du, cac nhua bao gé)m polyeste,
polyolefin, polycycloolefin duoc dan ra tr monome c¢6 cau tric vong aliphatic chang han
nhu cdu truc norbornene, cdc polyamit (cac PA) chang han nhu nylon 6, nylon 66 va mot
phan aromatic polyamit, polyimit (PI), polyamit-imit (PAI), polyete ete xeton (PEEK),
polyete sulfon (PES), polyphenylen sunfua (PPS), polycacbonat (PC), polyuretan (PU),
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polyme dong trung hop etylen-vinyl axetat (EVA), polystyren, polyvinyl chlorua,
polyvinyliden chlorua, cac nhya fluoro chang han nhu polytetfaﬂuoroetylen (PTFE), cac
nhua acrylic chang han nhu polymethyl methacrilat, cac polyme duya trén xenluloza ching
han nhu diacetyl xenluloza va triacetyl xenluloza, cac polyme dua trén vinyl butyral, cac
polyme dua trén arylat, cdc polyme dua trén polyoxymetylen, cac polyme dua trén epoxy

va tuong ty ¢6 thé duge str dung.

Mang nhua c6 thé dugc tao nén nho sur dung vat li¢u nhya chtra loai cac nhua nhu
vay mot minh va c6 thé dugc tao nén nho st dung vat liéu nhua duoc thu nhan bang cach
tron 1an hai hodc nhiéu loai cua ching. Mang nhua c6 thé khong duoc kéo dai hodc duoc

kéo dai (vi du, duoc kéo dai don truc hodc duogc kéo dai theo hai truc).

Cac vi du thich hop vé vat liéu nhua céu thanh mang nhua bao gém nhua dua trén
polyeste, nhua PPS va nhua dya trén polyolefin. O day, nhya dua trén polyeste dé cap dén
nhua chira polyeste theo phém tram vuot qua 50 % trong luong. Tuong tu nhu vay, nhua
PPS dé cap dén nhua chtra PPS theo phén tram vuot qua 50 % trong luong, va nhya dua

trén polyolefin dé cap dén nhua chira polyolefin theo phan tram vugt quéa 50 % trong luong.

La nhua dua trén polyeste, nhya dua trén polyeste chira polyeste duoc thu nhan
bai su da trung ngung cua axit dicacboxylic va diol la thanh phan chinh thuong duoc st
dung. Cac vi du cu thé vé nhya dua trén polyeste bao gém polyetylen terephthalat (PET),
polybutylen terephthalat (PBT), polyetylen naphthalat (PEN), polybutylen naphthalat va

tuong tu.

La nhua polyolefin, loai polyolefin mot minh hoéc su két hop cua hai hoac nhiéu
loai cua polyolefin co thé duogc str dung. Polyolefin co thé 1a, vi du, polyme ddng nhat cua
a-olefin, polyme dong tring hop cua hai hodc nhiéu loai ctia o-olefin, polyme dong trung

hop ctia mdt, hai hoac nhiéu loai cua a-olefin va monome vinyl khéac hodc tuong tu.

Céc vi du cu thé vé chung bao gom polyetylen (PE), polypropylen (PP), poly-1-
buten, poly-4-methyl-1-penten, cac polyme dong trung hop etylen-propylen chang han nhu
nhua etylen propylen (EPR), cac polyme ddng trung hop etylen-propylen-buten, cic
polyme dong triung hop etylen-buten, cac polyme ddng trung hop ruou etylen-vinyl, cac
polyme dong trung hop etylen-ethyl acrilat va tuong tu. Ca polyolefin mat do thap (low-
density, viét tat 1a LD) va polyolefin mét d6 cao (high-density, viét tat 1a HD) c6 thé dugc
su dung.
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Céc vi du vé mang nhua polyolefin bao gém mang polypropylen (CPP) khong
duoc kéo dai, mang polypropylen (OPP) dugc kéo dai theo hai truc, mang polyetylen mat
do thép (low-density polyethylene, viét tat la LDPE), mang polyetylen mat do thip tuyén
tinh (linear low-density polyethylene, viét tat la LLDPE), mang polyetylen mat d¢ trung
binh (medium-density polyethylene, viét tat 1a MDPE), mang polyetylen mat do cao (high-
density polyethylene, viét tat la HDPE), mang polyetylen (polyethylene, viét tit la PE)
duoc thu nhan bé‘mg cach tron 1an hai hoic nhiéu loai cua polyetylen (PE), mang tron lan
PP/PE duoc thu nhan bang cach tron lan polypropylen (PP) va polyetylen (PE) va tuong

tu.

Cac vi du cu thé vé mang nhya ma tét hon 1 ¢6 thé duoc st dung nhu vat liéu
gbc bao gdm mang PET, mang PEN, mang PPS, mang PEEK, mang CPP va mang OPP.
Céc vi du thich hop xét vé do bén bao gbm mang PET, mang PEN, mang PPS va mang
PEEK. Vi du thich hop xét vé tinh kha dung dé dang, tinh on dinh kich thude, cac thudce

tinh quang va tuong tu 1a mang PET.

Pbi vai mang nhua, phu gia da biét chéng han nhu chit 6n dinh anh sang, chét
chéng oxy hoa, chat chéng tinh dién, chat nhuém mau (thuéc nhudm, chat nhuém mau
hodc tuong tu), chat dém, chét phu gia trugt va chét chéng tao khdi co thé dugc tron lan
theo nhu cau. Luong phu gia dugc tron 1an khéng dugc gidi han cu thé va co thé duoc xac

dinh mot cach thich hop tuy thudc vao viéc str dung tam chét dinh nhay ap va tuong tu.

Phuong phap dé san xuét mang nhua khong duoc gisi han cu thé. Vi du, phuong
phap chung da biét thong thuong dé tao nén mang nhya chang han nhu duc ép dun, dic
ph@)ng, duc khuon cht T va viée tao hinh cudn can lang co thé duoc ing dung mot cach

thich hop.

Vat liéu géc vé co ban c6 thé duoc bao g6m mang nhyua nhu vay. Theo cach khac,
vat lidu gbc o thé 1a vat licu gbe chira 16p bd sung ngoai mang nhua. Cac vi du vé 16p bd
sung bao gom 16p diéu chinh thudc tinh tuy chon (vi du, 16p chéng phan chiéu), 16p in hodc
16p mong dé cung cap hinh dang bén ngoai mong mudn t6i vat liéu gbc hodc tam chat dinh
nhay ap, 16p chdng tinh dién, 16p son 16t va 1op xur 1y bé mat chang han nhu 16p chong

dinh. Vat liéu gbc ¢o thé 1a chi tiét tiy chon duge mo ta dudi day.
b6 day cua vat licu gé)c khong duoc gioi han cu thé va co thé duoc lua chon tuy
thudc vao muc dich sur dung va dang thtrc sir dung cua tdm chat dinh nhay 4p va tuong tu.
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Do day cta vat lidu gbe co thé 1, vi du, 1000 um hodc thép hon, ¢6 thé 1a 500 um hodc
thap hon, c6 thé 1a 100 um hodc thdp hon, c6 thé 1a 70 um hodc thép hon, ¢6 thé 1a 50 um
hodc thap hon, co thé 1 25 wm hodc thap hon, ¢6 thé 1a 10 wm hodc thap hon va c6 thé 1a
S um hodc thap hon. Khi do day cua vt li¢u gbc tro nén thap hon, ¢6 xu huéng hudng t6i
viéc nang cao tinh linh hoat cua tdm chat dinh nhay 4p va thudc tinh tuan theo hinh dang

bé mat cua mat dinh.

Xét vé kha nang xir ly, kha nang gia cong va tuong tu, do day cua vat licu gbe co
thé 14, vi du, 2 wm hodc 16n hon va ¢ thé 16n hon 5 um hodc 1én hon 10 pm. Theo mot s6
khia canh, do day cua vat licu géc 6 thé 1a, vi du, 20 um hoac 16n hon, ¢ thé 1a 35 Lm

hodc 16n hon va c6 thé 1a 55 um hodc 16n hon.

Bé mat cua vat liéu goc ma dugc dinh vao 16p chét dinh nhay 4p c6 thé duogc trai
qua viéc xu ly bé mat da biét thong thuong chdng han nhu xur Iy phong dién vang quang,
xir Iy plasma, xtr Iy bue xa tia cuc tim, xu Iy phong dién vang quang, xur 1y plasma, xu 1y
blrc xa tia cuc tim, xu 1y axit, xu ly kiém, tmg dung ctia chét phu lot, xu 1y kiém, ing dung
cua chét phu 16t (son 16t) va xu ly chong tinh dién theo nhu cau. Viéc xur ly bé mat nhu vay
¢6 thé 14 viée xu 1y dé nang cao do két dinh chat ch& gitia vt liéu gbe va 16p chat dinh
nhay ap, cu thé 1a thuoc tinh neo cta 1ép chat dinh nhay ap vai vat liéu gbe. Hop phém cua
son 16t khong dugc gidt han cu thé va co thé duoc lua chon mot cach thich hop tur cac son
16t da biét. P9 day cua 16p son 16t khdng duge gidi han cu thé nhung thuong thich hop la

quanh 0,01 pm dén 1 pm va tot hon la quanh 0,1 pm dén 1 um.

Bé mit (ciing duoc goi la bé mat sau dudi ddy) cla vat li¢u géc ma ddi dién voi
bé mat ma duoc dinh vao 16p chit dinh nhay ap c6 thé dugc trai qua viée xir Iy bé mdt da
biét thong thudng chang han nhu xir Iy chdng dinh, xir Iy dé nang cao df két dinh hodc do
két dinh nhay ap va xu ly chémg tinh dién theo nhu cau. Vi duy, khi bé mat sau cua vat liéu
géc duoc trai qua viéc xu ly bé mat voi chat xur ly chéng dinh, luc cudn lai cua tam chat
dinh nhay ap ¢ trang thai duoc cudn theo cudn co thé duoc giam. La chat xur Iy chong dinh,
chit x 1§ chéng dinh dua trén silicon, chat xt 1y chdng dinh dua trén alkyl chudi dai, chat
xtr 1y chong dinh dua trén olefin, chét xur ly chong dinh dya trén flo, chat xu 1y chong dinh

dya trén axit amin béo, molypden sunfua, bét silica hodc tuong tu co thé duoc str dung.

(Lop 16t chong dinh)
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Trong tam chat dinh nhay 4p theo phuong an, 16p chat dinh nhay ap hoic 1op chat
dinh nhay ap chua chat hap thy UV ¢6 thé duoc bao vé vai 16p 16t chong dinh (16p phan

tach hodac mang chéng dinh) cho dén khi str dung.

Giéy chéng dinh thuong dugc su dung hodc tuong tu cod thé duoc su dung nhu
16p 16t chéng dinh, va 1¢p 16t chdng dinh khong dugc gii han cy thé. Vi dy, tuy nhién, vat
litu gbe co 16p duge xur 1y chong dinh, vat ligu gc bam dinh thép dugc bao gom
fluoropolyme, vat li¢u gbc bam dinh thap duoc bao gém polyme khong phén cuc hoac

tuong ty co thé duoc st dung.

Cac vi du vé vt liéu goc c6 16p duoc xtr Iy chong dinh bao gom mang nhya, giay
hodc twong tu ma da duge xu Iy bé mat vai chat xur 1y chong dinh dua trén silicon, dua trén

alkyl chudi dai, dua trén flo hodc molypden sunfua.

Céc vi du vé fluoropolyme trong vét li¢u gbe bam dinh thdp duoc bao gom
fluoropolyme bao gom polytetrafiuoroetylen, polychiorotrifluoroetylen, polyvinyl florua,
polyvinyliden florua, polyme dong trung hop tetrafluoroetylen-hexafluoropropylen,

polyme dong tring hop chlorofluoroetylen-vinyliden florua va tuong tu.

Céc vi du vé polyme khong phan cuc trong vat liéu gbc bam dinh thdp duoc bao
gom polyme khéng phén cuc bao gdbm nhya dya trén olefin (vi du, polyetylen,
polypropylen va tuong ty) va tuong tu. Lop 16t chdng dinh co thé duoc tao nén boi phuong
phap thuong dugc sir dung hodc da biét. Do day cua 16p 16t chdng dinh va twong tu khong

duoc gidi han cu thé.

Theo ky thuét theo phuong 4n, tri s6 do duc cua tim chat dinh nhay ap thich hop
xép xi 1la 10% hoac thép hon va co thé Xép x1 5% hoac thép hon (vi du, xép xi 3% hodc
thép hon). Tri s6 do duc t5t hon 1a 1,0% hoic thép hon. Tam chét dinh nhay ap c6 do trong
subt cao nhu vay thich hop hon bai vi su thay doi vé hinh dang bén ngoai sau khi su thay
d6i vé mau sic hodc kha ning nhudm mau theo sang ché 1a dang chu y. Tri s6 do duc cia
tdm chét dinh nhay ap ¢6 thé thip hon 1,0%, c6 thé thip hon 0,7% va c6 thé 1a 0,5% hodc
thap hon (vi du, tir O dén 0,5%). Céc trj s6 do duc lién quan dén tim chét dinh nhay 4p tot
hon 1a ¢6 thé duoc 4p dung t6i tri s6 d6 duc ciia 16p chat dinh nhay ap theo ky thudt theo

phuong an.

“Tri s6 do duc” ¢ day nghia 1a ti 1§ cua anh sang duge truyén khuéch tan 101 tong
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anh sang dugc truyén khi anh sang thay duoc duoc ap dung t6i d6i tuong do. Tri 50 do duc
cling dugc goi la tr1 ) do ban. Tri s6 do duc co thé duoc biéu dién boi phuong trinh sau

day.
Th [%] = Td/Tt x 100

Theo phuong trinh, Th 1a tri s6 d6 duc [%], va Td 1a hé s6 truyén sang dugc phan
tan. Tt 1a tong hé ) truyén sang. Tri s6 do duc c6 thé duoc do theo phuwong phap duge mo
ta theo cac vi du duoc mo ta dudi day. Tri s6 do duc co thé duoc diéu chinh, vi du, bé‘mg

cach lya chon hop phan, do day hodc tuong tu cta lop chét dinh nhay ap.

KV thuat theo phuong an t6t hon 1 ¢6 thé duoc st dung, vi dy, cho viéc ing dung
cho céc phan dién tir, ing dung cho cac phan quang, tmg dung cho cac vat liéu xay dung

va tuong tu.
Vi du thyue hién sang ché

Cac phuong én cia sang ché dugc giai thich chi tiét hon dudi day nho su dung

cac vi du.
[San xuét cac hop phan chat dinh nhay ép]
(Hop phan chat dinh nhay ap A1)

Vi 10 phan tng dugce trang bi 6ng lam mat, 6ng dan nito, nhiét ké va diia khuay,
95 phén theo trong lugng cua n-butylacrilat (BA) va S phan theo trong luong cla axit
acrylic (AA) la cac thanh phan monome va 122 phan theo trong luong cla etyl axetat la
dung moi polyme hoa di duoc nap, va 0,2 phan theo trong lugng cua 2,2°-
azobisisobutyronitrin (AIBN) da dugc b sung 1a chit khoi mao polyme hoa nhiét. Dung
dich chita polyme acrylic 1 ¢6 Mw 1a 600000 d& dugc thu nhan qua viéc polyme hoa dung
dich trong bau khi quyén nito.

Véi dung dich duge thu nhéan o trén, trén 100 phé‘m theo trong lugng cua thanh
phan  polyme, 1 phin theo trong lugng cua  6-(diethylamino)-2-[(3-
trifluoromethyl)anilino]xanthene-9-spiro-3’-phtalua la thudc nhudm leuco, 0,1 phan theo
trong luong cua dung dich propylen carbonat chira 50% cac hoat chét chira triarylsunfoni
hexafluorophosphat la thanh phén chinh (tén san pham: CPI-100P, dugc san xuat boi cong

ty TNHH San-Apro (San-Apro Ltd.)) la chét tao quang axit va 0,05 phan theo trong luong
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dua vao ham luong chat rdn cua chat lién két chéo dua trén epoxy (1,3-bis(N,N-
diglycidylaminomethyl)cyclohexan, tén san phdm: TETRAD C, dugc san xuét boi cong ty
Hoa chat khi Mitsubishi) da duoc bd sung va duge tron déu, va hop phan chét dinh nhay

ap Al vi vay da duoc chuén bi.
(Hop phan chat dinh nhay ap A2)

Hop phan chat dinh nhay 4p A2 da duoc chuan bi theo cach thuc giéng nhu trong
viéc chudn bi cua hop phan chat dinh nhay 4p A1 ngoai trur rang luong chét tao quang axit
duoc st dung 1a 1 phan theo trong lugng trén 100 phan theo trong lugng cua thanh phan

polyme.
(Hop phan chat dinh nhay 4p A3)

Hop phan chat dinh nhay ap A3 da duoc chuén bi theo cach thirc giéng nhu trong
viéc chudn bi cua hop phan chét dinh nhay 4p Al ngoai trix rang luong chét tao quang axit
duoc st dung 1a 5 phan theo trong lugng trén 100 phan theo trong lugng cua thanh phan

polyme.
(Hop phan chat dinh nhay 4p A4)

Hop phan chat dinh nhay ap A4 da dugc chuén bi theo cach thirc giéng nhu trong
viéc chuan bi cua hop phan chét dinh nhay 4p A1 ngoai trir rang luong chét tao quang axit
duoc st dung 1a 10 phan theo trong lugng trén 100 phan theo trong luong cta thanh phan

polyme.
(Hop phan chat dinh nhay 4p AS)

Hop phan chét dinh nhay 4p A5 da dugc chuén bi theo cach thire gidng nhu trong
viéc chuén bi cua hop phan chét dinh nhay 4p A1 ngoai trur rang lugng thude nhudm leuco
duoc st dung 1a 10 phan theo trong lugng trén 100 phan theo trong luong cua thanh phan

polyme va lugng chét tao quang axit dugc su dung la 20 phé‘m theo trong luong.
(Hop phan chat dinh nhay ap A6)

Hop phén chat dinh nhay 4p A6 da duoc chuin bi theo cach thue giéng nhu trong
viéc chudn bj cua hop phan chét dinh nhay ap A1 ngoai trt rang loai chat tao quang axit 1a
triphenylsunfoni-nonafluorobutan-1-sulfonat (tén san phém: ADEKA ARKLS SP-056,
duoc san xuit boi tap doan ADEKA (ADEKA Corporation)) va lugng dugc str dung 1a |
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phén theo trong luong.
(Hop phan chat dinh nhay 4p A7)

Hop phén chét dinh nhay ap A7 da dugc chuan bi theo cach thuc gidng nhur trong
viéc chuén bi ctia hop phan chét dinh nhay 4p A6 ngoai tr rang luong chét tao quang axit

duoc su dung la 5 phan theo trong lugng.
(Hop phén chat dinh nhay ap A8)
Hop phan chat dinh nhay ap A8 da duoc chuén bi theo cach thirc gidng nhu trong

viéc chuan bi cua hop phan chéat dinh nhay 4p A1 ngoai trir ring chét tao quang axit da

khong dugc st dung.
(Hop phan chat dinh nhay ap A9)

Hop phan chét dinh nhay ap A9 da dugc chuin bj theo cach thire giong nhu trong
viée chuan bi cua hop phﬁn chat dinh nhay 4p A2 ngoai trur ré'lng thudc nhudm leuco da
khong dugce su dung.
<San xuét cac tim chat dinh nhay ap>

(Vidul)

Hop phan chat dinh nhay ap A1 da dugc ap dung téi mang chong dinh R1 (cong
ty nhya Mitsubishi (Mitsubishi Plastics, Inc.) MRF#38) ¢6 do day la 38 um trong do6 mot
bé mat ctia mang polyeste la bé mat chdng dinh va duge lam khd ¢ 135°C trong hai phut,
va 16p chét dinh nhay 4p B1 c6 do day la 50 pm vi vay da dugce tao nén. Mang chéng dinh
R2 (cong ty nhua Mitsubishi MRE#38) ¢6 do day 1a 38 um trong d6 mot bé mat ciia mang
polyeste la bé mat chong dinh da duge dinh vao 16p chat dinh nhay ap B1, va tam chét dinh
nhay ap theo vi du | trong d6 mang R2, 16p chét dinh nhay 4p B1 va mang chdng dinh R1

da dugc phan 16p theo thu tu nay vi vay da dugc thu nhén.
(Vidu2)

TAm chét dinh nhay ap theo vi du 2 da dugc san xuét theo cach thiic gidng nhu ¢
vi du 1 ngoai trur rang hop phan chét dinh nhay 4p A2 da dugc s dung thay vi hop phan
chit dinh nhay ap A 1.

(Vidu 3)
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Tam chat dinh nhay ap theo vi du 3 da duoc san xudt theo cach thuc giéng nhu o
vi du 1 ngoai trir rng hoprphﬁn chét dinh nhay ap A3 da dugc su dung thay vi hop phan
chat dinh nhay 4p A1

(Vidu 4)

T&m chat dinh nhay ap theo vi du 4 da duoc san xuét theo cach thuc gidng nhu &
vi du | ngoai tru rang hop phan chét dinh nhay 4p A4 da dugc s dung thay vi hop phan
chat dinh nhay ap Al.

(Vidu )

Tam chét dinh nhay 4p theo vi du 5 da duoc san xuét theo cach thirc giong nhu &
vi du 1 ngoai trir rang hop phan chét dinh nhay 4p A5 da dugc s dung thay vi hop phan
chat dinh nhay ap A1.

(Vidu 6)

TAm chét dinh nhay ap theo vi du 6 da duoc san xudt theo cach thirc giong nhu &
vi du | ngoai trir rang hop phan chét dinh nhay ap A6 da dugc su dung thay vi hop phan
chat dinh nhay ap Al.

(Vidu7)

Tam chét dinh nhay ap theo vi du 7 da duoc san xuét theo cach thirc gidng nhu &
vi du 1 ngoai trir ring hop phan chét dinh nhay ap A7 da dugc su dung thay vi hop phén
chat dinh nhay ap A1.

(Vidu 8)

Mang chdng dinh R2 cua tdm chat dinh nhay 4p dugc san xuat & vi du 2 da duoc
loai bo, va 100 um cua bang chat dinh nhay 4p c6 chiic nang hép thu UV (tap doan Nitto
Denko (Nitto Denko Corporation), tén san phém: CS9934U) da duoc dinh. TAm chét dinh

nhay ap theo vi du 8 co 16p hép thu UV vi vay da dugc san XUAL.
(Vidu so sanh 1)

Tam chét dinh nhay ap theo vi du so sanh 1 da dugc san xudt theo cach thirc giéng
nhu ¢ vi du | ngoai trir rang hop phan chét dinh nhay ap A8 da dugc su dung thay vi hop
phén chat dinh nhay ap Al.
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(Vi du so sanh 2)

Té&m chat dinh nhay ap theo vi du so sanh 2 da dugc san xuét theo cach thire giéng
nhu ¢ vi du 1 ngoai trur rang hop phan chét dinh nhay 4p A9 da duoc sir dung thay vi hop
phan chat dinh nhay ap A1.

<Po cac luc dinh nhay ap>
(Céc luc dinh nhay ap trude khi chiéu xa UV)

Cac luc dinh nhay ap (ban dau) trude khi chiéu xa UV cua cac tam chét dinh nhay
ap cua cac vi du tu 1 dén 7 va cac vi du so sanh 1 va 2 duoc san xudt & trén da duoc do.

Céac luc dinh nhay ap da duoc do boi cac thu tuc sau day.

Dau tién, mdi tm chét dinh nhay ap da dugc cit thanh cac doan cé do rong la 20
mm va do dai 1a 10 cm, va mang chéng dinh da dwoc loai bo. Sau do, tim chat dinh nhay
ap cua vi du da dugc dinh vao kinh tdm xanh lam c6 d6 day 1a 1,2 mm bang cach ap dung
4p suAt nguoc va ép hai lan véi con lan 2 kg. Luc dé xé ¢ goc béc 1a 180 do va toc do boc
1a 300 mm/phut da duoc do nho str dung may kiém tra do cang (AUTOGRAPH AGS-X,
duoc san xuét boi tdp doan Shimadzu (Shimadzu Corporation)) 1a luc dinh nhay ap (N/20

mm). Céc két qua duoc thé hién ¢ bang 1.
(Céac lyc dinh nhay ap sau khi chiéu xa UV)

Céc luc dinh nhay ap (sau khi kich hoat) sau khi chiéu xa UV cta cac tdm chét
dinh nhay ap cua cac vi du tur | dén 7 va céac vi du so sanh 1 va 2 da duge do. Céc luc dinh
nhay ap sau khi chiéu xa UV da dugc do bai cac thao tac gidng nhu cac thao tic néu trén
ngoai trir ring UV (khoang budc song: tr 200 dén 400 nm) da dugc ap dung sau khi dinh

t4m chat dinh nhay ap vao kinh tim xanh lam c6 d¢ day 1a 1,2 mm véi 4p suat.

Di voi viée chiéu xa UV, anh sang da duoc ap dung trong moi truong la 23°C,
50% RH qua tam kinh kiém. Cu thé hon la, cac tia cuc tim cua luong anh sang tich Ity la
2000 mJ/cm? da duoc ap dung nho str dung den thuy ngén cao ap (300 mW/cm?), va vi vay
6-(diethylamino)-2-[(3-trifluoromethyl)anilino]xanthene-9-spiro-3’-phtalua  va mudi
triarylsunfoni-PF6 duogc chua trong tdm chét dinh nhay ap theo mdi vi du da dugc phan

ung. Cac két qua duoc thé hién ¢ bang 1.

<Thtr nghiém céc dac tinh quang>
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Theo thir nghiém nay, khd nang nhudm mau cua cac tam chat dinh nhay ap boi
viéc chiéu xa UV di dugc danh gia vi viée thay doi vé hé s truyén qua kha nang nhudm

mau.

Nho st dung may quang phd U4100 duogc san xudt boi tap doan Cong nghé cao
Hitachi (Hitachi High-Technologies Corporation), tong cac hé so truyén anh sang & 380
dén 780 nm cua cac tam chét dinh nhay 4p cta cic vi du tr 1 dén 7 va cac vi du so sanh 1
va 2 ma da dugc dinh vao cac kinh tdm xanh lam co do day 1a 1,2 mm da duge do véi do
cao 1a 5 nm. Phép do da duogc thuc hién truge khi xu ly UV va sau khi xu Iy UV (Khoang
budc song UV: tur 200 dén 400 nm), va “cac su thay ddi (%) vé hé ) truyén” ma la cac tri
s6 trong d6 viéc thay doi v& hé s6 truyén qua xur ly UV 1a cao nhat da dugc xac dinh. Céc

két qua duoc thé hién & bang 1.
<Thur nghiém kha ning chiu thoi tiét>

Theo thir nghiém nay, cac kha nang chiu thoi tiét véi anh sang tuong ng véi cac
tia cuc tim trong anh sang tu nhién do su c6 mat hodc sy véng mat cua lop hép thu UV da

duoc danh gia.

Nho su dung may do thoi tiét super xenon SX75 dugc san xuat boi cong ty TNHH
Thiét bi kiém tra Suga (Suga Test Instruments Co., Ltd.), anh sang voi daurala 120 W ¢
dai budc song tr 300 dén 400 nm (twong ng v&i céc tia cuc tim trong anh sang tu nhien)
da duoc ap dung toi1 cac tdm chat dinh nhay 4p ma da duoc thu nhén ¢ vi du 2 va vi du 8
va da duoc dinh vao cac kinh tAm xanh lam c6 do day 1a 1,2 mm nh¢ su dung den super
xenon trong maot gio. Anh sang da duogc ap dung toi vi du 8, ma co 16p hép thu UV, tu phia
ctia 16p hap thu UV. “Céc sy thay ddi (%) vé hé so truyén” sau do da dugc do theo cach

thirc gidng nhu cach thic néu trén, va cac két qua duoc thé hién & bang 2.
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[Bang 2]
Bang 2
‘ , Vidu2 Vidu 8

Hop phan chat dinh nhay ap A2 A2
Polyme goc
(Cac phan theo|Polyme acrylic 1 100 100
trong lugng)
Thube  nhudm| ¢ pyiehylamino)-2-[(3-
leuco o o

, 3 trifluoromethyl)anilino|xanthene- | 1 1
(Cac phan theo . )

) , 9-spiro-3’-phtalua

trong luong)
Chat tao - quang|opy 1g0p | 1
axit
(?ac }?han theo SP-056 0 0
trong luong)
'Chat lién két cheo
cpoxy
(Cic phin theo TETRAD C 0,05 0,05
trong lugng)
Su c6 mat hodc su vang mat cua 1ép hap thy UV Vang mat |Co mat
Thay doi (%) vé hé sd truyén sau khi chiéu xa SXel 1 57 7
gio -

Cac h¢ s6 truyén cla céac tAm chat dinh nhay ap theo cac vi du fur 1 dén 7, ma
duoc chua thuéc nhudém leuco va chét tao quang oxy hoa, dugc thay doi boi viée chiéu xa
UV. Do d6, cac tam chét dinh nhay &p cua sang ché chaa thude nhudm leuco va chat tao
quang oxy hoa co thé dugc thay ddi vé mau sac hodac duoc nhuém mau & thoi diém bat ky
bot viée chiéu xa bang tia nang luong tic dung.

Mt khac, cac hé s truyén clia cac tdm chat dinh nhay ap theo cac vi du so sanh
I va 2, ma da khong chira bat ky thudc nhudm leuco nao hoac bét ky chat tao quang oxy
hoa nao, kho duge thay doi boi viée chiéu xa UV.

Lién quan dén van dé nay, cac luc dinh nhay ap cua céac tam chét dinh nhay 4p
theo cac vidu tur 1 dén 7 va céc vi du so sanh 1 va 2 khong thay ddi boi viée chiéu xa UV.

Hon nira, su thay doi vé hé s6 truyén cua tAm chat dinh nhay ap theo vi du 8, ma
da co 16p hap thu UV trén 1op chét dinh nhay 4p chira thubc nhudm leuco va chét tao quang
oxy hoa, da dugc giam nhu dugc so voi su thay doi vé hé $6 truyén cla tdm chat dinh nhay
ap theo vi du 2, ma da khong c6 16p hip thu UV bat ky, va kha nang chiu thoi tiét cua
chung duoc nang cao.

Mic du cac phuong an vu tién cua sang ché da duoc gidi thich ¢ trén, nhung sang
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ché khong giéi han & cac phuong an néu trén, va cac su thay d6i va cac su thay thé khac
nhau c6 thé dugc bo sung vao cac phuong én néu trén nam trong pham vi ma khong tréch
khoi pham vi cua sang ché.

Sang ché dua vao don sang ché Nhat Ban duoc nop vao ngay 15 thang 03 ndm
2019 (don séng ché s 2019-048841) va don sang ché Nhat Ban dugc nop vao ngay 09
thang 03 ndm 2020 (don sang ché s6 2020-039643), va cac ndi dung clia ching dugc két
hop trong sang ché nham vién dan.
Danh muc cac s6 chi dan

I, 2.3 va 4. Tam chat dinh nhay ap

21 va 22. Lop chét dinh nhay ap

31. L6p hap thy UV

41. Lép chat dinh nhay ap chira chat hap thu UV

51. Vit liéu goc
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YEU CAU BAO HQ
1. Hop phan chét dinh nhay ap chtra polyme gbe, thubc nhudém leuco va chat tao quang
axit.
2. Hop phan chét dinh nhay ap theo diém 1, trong d6 budc song hép thu cta thudc nhudom
leuco thay doi voi pH.
3. Hop phan chét dinh nhay 4p theo diém 1 hodc 2 ma chura tir 0,1 dén 30 phan theo khoi
lugng cua thuéc nhudm leuco trén 100 phan theo khéi lugng ctia polyme goc.
4. Hop phén chat dinh nhay 4p theo diém bét ky trong s& cac diém tir 1 dén 3, trong d6
thuéc nhudém leuco 1a it nhéat mot thudc nhudém duoc lua chon tor nhém bao gém thude
nhudm phtalua va thudc nhudém fluoran.
5. Hop phan chat dinh nhay 4p theo diém bat ky trong s6 cac diém tir 1 dén 4 ma chira tir
0,1 dén 30 phan theo khdi lugng chét tao quang axit trén 100 phan theo khéi luong cla
polyme gbe.
6. Hop phan chét dinh nhay ap theo diém bat ky trong s6 cac diém tir 1 dén S, trong do chat
tao quang axit la it nhat mot hop chat duoc lya chon tir nhom bao gém hop chéit mudi
sunfoni, hop chat mudi iodonium va N-oxyimidosunfonat thom.
7. Hop phén chét dinh nhay 4p theo diém bat ky trong s6 cac diém tir 1 dén 6, trong do
polyme gbe chira polyme acrylic.
8. Hop phan chat dinh nhay ap theo diém bat ky trong sb cac diém tur 1 dén 7 ma thay doi
vé& mau sac béi viée chiéu xa bang tia ning luong tac dung.
9. Hop phan chat dinh nhay ép theo diém bat ky trong s6 cac diém tir 1 dén 7 ma duoc
nhudm mau boi viée chiéu xa béng tia ndng luong tac dung.
10. Lop chat dinh nhay ap chua hop phén chét dinh nhay 4p theo diém bat ky trong 5O cac
diém tr 1 dén 9.
11. TAm chat dinh nhay 4p c6 16p chét dinh nhay 4p theo diém 10,
12. Tém chét dinh nhay 4p theo diém 11 ¢6 16p hdp thu UV trén mot bé mat ciia 16p chat
dinh nhay ap.
13. TAm chét dinh nhay ap theo diém 12, trong do 16p hép thu UV 1a 16p chat dinh nhay ap
chira chat hap thu UV.

14. Tam chat dinh nhay ap theo diém bat ky trong s6 cac diém tr 11 dén 13, trong d6 16p
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chét dinh nhay ap dugc tao nén trén vat li¢u géc.
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