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(54) CHE PHAM MUTC IN PHUN LAM KHO BDUGC BANG TIA CUC TiM

(57) Sang ché dé cap dén ché pham muyc in phun lam khé duoc bang tia cuc tim c6 thé kho
dugc bang cach chiéu anh sang cuc tim, ché phdm nay chira monome don chuc (A),
monome da chirc (B), chat khoti mao quang trung hop (C), va chat mau (D), trong d6 ché
pham c6 gia tri hydroxyl nim trong khoang 16n hon hodc bang 1 mg KOH/g va nho hon
hozc bang 100 mg KOH/g, va tao ra, bang cach in phun muc, 16p muyc (14) nam gitta bé
mit theo chu vi ngoai dang cong ctia 16p than lon hinh try (12) 1am bang vat liéu kim loai,
va 16p phu (16) 1am bang vat liéu phu chira nudc.
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Linh vuc k¥ thuat duge dé cap

Sang ché d& cép t6i ché phadm muc in phun 1am kho dugc bing tia cuc

tim.

Tinh trang ky thuat ciia sang ché

D3 biét k§ thuét tao ra anh trén bé mit theo chu vi ngoai cua than lon lam

bing vat lidu kim loai c6 dang hinh tru bang cach in phun muec.

Tai liéu sang ché 1 dé xuét k¥ thuat dé tao ra anh trén bé mit theo chu vi

ngoai cua than lon bang cach phun muc bang dau phun muec.
Tai liéu sang ché

Tai liéu sang ché 1: Cong bb don yéu cau cAp patent Nhat Ban s 2013-
169975.

Khi 16p myc duogc tao ra, béng cach in phun muyec, trén than lon béng
céch st dung ché pham muc in phun lam khé dugc bing tia cuc tim dugc lam
khé bang cach chiéu anh sang cuc tim, 16p pht lam bang vat lidu phi chira nudc

duoc tao ra trén 16p muc dé bao vé 16p myc trong mot 36 truong hop.

Ban chat k¥ thuit ciia sang ché

Muc dich cua sang ché 1a d& xuét ché phém muc in phun lam khé duoc
béng tia cuc tim, c6 kha ning tao ra 16p muc dac biét tdt vé dac tinh bam dinh
v6i 16p phii 1am bang vt ligu phi chira nuéc trén bé& mit theo chu vi ngoai cd

do cong.

Theo khia canh chinh, sang ché dé xuit ché phdm muc in phun lam kho
duoc bang tia cuc tim chita monome don chic (A), monome da chirc (B), chét
khoi mao quang trung hop (C) va chat mau (D) va duoc lam kho bang cach

chiéu 4nh sang cuc tim, trong d6 gié tri hydroxyl cia ché pham muc in phun
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Jam kh6 duoc bing tia cuc tim ndm trong khoang 16n hon hodc bing 1 mg
KOH/g va nhé hon hoic bing 100 mg KOH/g, va ché phim muc in phun lam
khé duoc bing tia cuc tim tao ra, bing cach in phun muc, 16p muc ndm gitra bé
mit theo chu vi ngoai dang cong cua 16p than lon 1am bang vat liéu kim loai

hinh tru va 16p phu lam béng vat liéu phu chira nude.

O day, it nhat mot trong sé monome don chitic (A) va monome da chirc

(B) la monome chutra hydroxyl.

Hon nita, ty 16 lugng tron ctia chat khoi mao quang tring hop (C) va chét
mau (D) théa man biéu thire: 0,5 < (chit khoi mao quang tring hop/chit mau) <

5,0.

Hon nita, chit khoi mao quang trang hop (C) 1a chit khoi mao quang

trung hop trén co sé axylphosphin-oxit.

Hon thé nita, ty 1é luong tron ctia monome don chiic (A) va monome da
chtrc (B) thoa méan biéu thirc: 2 < (monome don chire (A)/monome da chirc (B))

<20.

Hon nita, s6 nhém chtre trung binh ctia hop chét c6 thé polyme héa chira
monome don chirc (A) va monome da chirc (B) ndm trong khoang 1én hon hodc

bang 1,0 va nho hon hoic bang 1,4.

Hon thé nita, monome don chitc (A) chira monome don chitc ¢ nhiét do
chuyén hoa thiy tinh nhé hon 20°C, va ty 1& ham lugng ctia monome don chirc
c6 nhiét do chuyén héa thiy tinh nhé hon 20°C trong monome don chic (A)
nam trong khoang 1én hon hoic bing 50% trong lugng va nhé hon hoic bing

100% trong luong.

Hiéu qua dat dugc cta sang ché

Theo sang ché, ché pham muc in phun lam khé dugc bang tia cuc tim cé

kha nang tao ra 16p muc dic biét tét vé dic tinh bam dinh véi 16p phi lam bang
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vat liéu phu chira nudce trén bé mat theo chu vi ngoai c6 do cong.

MO ta vin tit cac hinh vé
Fig.1A va Fig.1B 1a céc hinh v& dang so d6 thé hién than lon dugc dua
vao in bang ché phim muc in phun 1am khé duoc bang tia cuc tim theo phuong

an minh hoa ctia sang ché.

MO ta chi tiét sang ché

Sau day, phuong 4n minh hoa cia sang ché séng ché s& duoc md ta chi
tiét c6 dua vao cac hinh v& kém theo. Fig.1A va Fig.1B 1a cac hinh v& dang so
dd thé hién than lon 1 dugc dua vao in bang ché phém muc in phun lam kho
duoc béang tia cuc tim theo phuong 4n minh hoa ctia sang ché. Fig.1A 14 hinh v&
dang so d6 thé hién hinh dang ngoai cua than lon 1 va Fig.1B 14 hinh vé& phéng
to thé hién mot phan tiét dién theo Fig.1A.

Nhu duge thé hién trén Fig. 1A va Fig.1B, than lon 1 ¢6 phan chtra 10 ¢6
dang hinh tru c6 dau kin va chi tiét nap 20 dé day kin 18 hd dugc tao ra & phan
trén ctia phan chira 10. Phan chtra 10 va chi tiét nip 20 duoc lam bang, vi du,

vat liéu kim loai, chdng han nhom.

Phdn chua 10 ¢6: 16p than lon 12 ¢6 thé nap diy céc chét chira; 16p muc
14 duoc phan 16p trén bé mit theo chu vi ngoai dang cong, 1a bé mit theo chu vi
ngoai cua 1&p than lon 12 ¢6 d cong, 16p muc 14 duoc tao ra bang cach in phun
muyc v6i ché phdm muyc in phun lam khé dugc béng tia cuc tim s& duoc mb ta
sau; va 1p pht 16 duoc phan 16p trén 16p muc 14 dé phil bé mat cta 16p muc
14. Cén luu ¥ rang gitta bé mit theo chu vi ngoai ctia 16p than lon 12 va 1ép
muc 14, 16p pha dudi co thé duoc tao ra nham muc dich, vi dy, cai thién dic

tinh bam dinh cta 16p than lon 12 va l6p muc 14, hodc dédc tinh tuong tu.

Lép muc 14 theo phuong an nay dugc tao ra bing cach phun ché phim

muc in phun lam khé duoc béing tia cuc tim, dugc 1am kho bang cach chiéu anh
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séng cuc tim, 1&€n 16p than lon 12 nhd mot may in phun, va sau do, dugc chiéu
bang 4nh sang cuc tim. Theo phuong 4n nay, ché phim muc in phun lam kho
duoc br?mg tia cuc tim dugc st dung dé tao ra 16p muc 14, va do do, c6 thé lam
khé ché pham muc trong khoang thoi gian ngén, khi so sanh véi, vi du, truong
hop st dung ché phém muc dang dung moi hodc ché phém muc chtra nudc. Hon
nita, c¢6 thé giam bét viée st dung cac dung méi hitu co trong cac ché pham

muc, nho dé gidm boét tac dong doi vdi moi truong.

Cén luu y rang ché phim muc in phun lam khé dugc bang tia cuc tim dé

tao ra 16p muc 14 s& duge mod ta chi tiét dudi day.

Hon nita, 16p pha 16 theo phuong 4n ndy duoc tao ra dé bao vé 16p muc
14, nh¢ d6 tao ra nudce bong cho bé mit cia 16p muc 14, hoac dac tinh tuong tu.
Hon nira, bing cach tao ra 16p phu 16, cé thé ngan khong cho chit khoi mao
quang trung hgp, monome hodc chét tuong tu chua phan tng con lai trong 16p
muc 14 thu dugc béng cach 1am kho ché phdm muc in phun lam khé dugc bang

tia cuc tim ti€p xuc truc tiép voi co thé con nguoi.

Lép phu 16 theo phuong 4n nay dugc tao ra bang cach phi mot vat lidu
pht chira nude 1én 16p muc 14 va siy né. Can luu y rang vat liéu pha chira nudce

dé tao ra 16p phu 16 s& dugc mo ta chi tiét dudi day.

Lép than lon 12 ¢6, theo phuwong 4n nay, vi du, dang hinh tru c6 dau kin
trong d6 phan trén theo hinh v& hé dé dugce nap diy cac chit chira. Cac chat
chira khong bi gidi han cu thé, nhung cé thé 13, vi dy, céc dd uéng duoc dai dién
bing cac dd udng c6 con, ching han bia va cic nudc ngot, ching han nudc ép
hoa qua. Hon nita, 16p than lon 12 khong bi gidi han cu thé mién 1a c6 thé nap
dé“ly céc chét chira; vi du, c6 thé sir dung cac vat liéu, chéng han lon nhoém, lon
thép, hodc lon sét tiy. Can luu ¥ ring dé lam 16p than lon 12, chi tiét c6 dang
hinh tru ¢ thé duoc str dung mién 14 chi tiét nay duoc lam bang céc kim loai,

chéng han nhom, thép hoic sét tdy c6 dang hinh tru.
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Ché pham muee in phun lam khé dwoce bang tia cuec tim
Sau d6, ché phdm muc in phun 1am khé duoc bing tia cuc tim theo

phuong

an minh hoa cuia séang ché s€ dugc mo ta.

Ché phdm muc dung dé tao ra 16p muc 14 theo phuong an nay l1a ché
phim muc in phun lam khé duoc bing tia cuc tim dugc lam kho bang cach
chiéu 4nh séng cuc tim. Can luu y ring trong phan mé ta tiép theo, ché phidm
muc in phun lam khé duoc béng tia cuc tim s€ duoc goi tat 1a ché phérn muc

trong mot sd trudong hop.

Ché phdm muc theo phuong an nay co, dé lam cic hop chét c6 thé
polyme hdéa, monome don chirc (A) va monome da chirc (B). Hon nita, ché
phdm muc in phun lam khé duoc béng tia cyuc tim theo phwong 4n nay c6 chat

khoi mao quang tring hop (C) va chat mau (D).

Hon nita, ché phdm muc theo phuong 4n nay cé gia tri hydroxyl nam
trong khoang 16n hon hodc bang 1 mg KOH/g va nho hon hozc bing 100 mg
KOH/g.

Gid tri hydroxyl ciia ché pham muyc

Theo phuong an nay, gia tri hydroxyl cua ché pham muc 13 lugng (mg)
ctia kali hydroxit cin thiét & axetyl h6a nhom hydroxyl chtra theo mdi gam ché
pham muc bdi axetic anhydrit va trung hoa axit axetic dugc tao ra bdi sy axetyl

hoa.

Gia tri hydroxyl cta ché phdm muc cé thé thu dugc bang tinh toén theo
phuong phap dugc quy dinh theo tiéu chuén JIS K 0070. Hon nita, ¢ thé thu
duoc tri sb 1y thuyét cua gia tri hydroxyl ctia ché pham muc béng tinh toan dua
trén ché pham hdn hop cta hop chat chira hydroxyl (monome chtra hydroxyl)

theo moi gam ché pham muc.
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Cu thé 13, ddi v6i phuong phap thu duoc gia tri hydroxyl tir ché phim hdn
hop ctia hop chét chira hydroxyl theo mdi gam ché phadm muec, cong thirc (1) sau

day c6 thé duogc dé xuét.
gia tri hydroxyl [mg KOH/g] = (Ma x ap + Mg x 0 +...) x 56000 ... (1)

O day, theo cong thtrc (1), Mx biéu thi luong chét cua hop chét chira
hydroxyl (X) theo mdi gam ché phdm muc va ox biéu thi s6 luong clia cdc nhém

hydroxyl c¢6 trong mdi phén tir ctia hop chét chtra hydroxyl (X).

Nhu di mé ta trén day, gié tri hydroxyl ctia ché pham muc theo phuong
4n ndy nam trong khoang 16n hon hoic bang 1 mg KOH/g va nhé hon hoic
bing 100 mg KOH/g, t6t hon 1a nim trong khoang 1én hon hoic biang 1 mg
KOH/g va nhé hon hodc bing 60 mg KOH/g, va t5t hon nita 14 nidm trong
khoéang 16n hon hoic bang 5 mg KOH/g va nhd hon hodc bang 30 mg KOH/g.

Khi gia tri hydroxyl cua ché phdm muc nho hon 1 mg KOH/g, c6 kha
ning 1a khoéng c¢6 du dic tinh bam dinh cta 16p muc 14 vao 16p than lon 12.
Hon nita, khi gia tri hydroxyl ctia ché pham muc nho hon 1 mg KOH/g, ¢ kha
ning 13, khi vat liéu phu dé tao ra 16p pht 16 dugce phti 1én 16p muc 14 sau khi
16p muc 14 dugce tao ra trén 16p than lon 12, vat liéu phu bi loai bo, hoédc khong

¢ du dac tinh bam dinh cta 16p muc 14 vao 16p phu 16.

Mt khac, khi gia tri hydroxyl ctia ché phdm muc 16n hon 100 mg
KOH/g, c6 kha nang la dac tinh chiu nudc cia 16p muc 14 bi suy giam.

G day, néi chung, ché phdm muc lam kho duoc bang tia cuc tim c6 ty 18
co ngot theo thé tich 16n khi duge 1am kho so v6i dung méi hodc ché pham muc
chira nudc. Do d6, phu thudc vao dac tinh cua ché phém muc lam kho duoc
bang tia cuc tim, ¢6 kha ning la khong cé du dic tinh bam dinh vao 16p than lon
12. Cu thé 13, 16p than lon 12 c¢6 dang hinh tru va bé mit theo chu vi ngoai cia

nd, ma 16p muc 14 dugc tao ra trén do, c6 do cong. Vi vay, cac tac dung xuat
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hién boi trang thai co ngdt theo thé tich ciia ché phdm muc c6 xu huéng gia
ting so voi truong hop trong d6 bé mit ma 16p muc 14 duoc tao ra trén d6 1a

mit phing.

Tréi lai, theo phuong 4n nay, bang cach thiét 1ap gia tri hydroxyl cta ché
phdm muc nim trong khoang 1én hon hodc bang 1 mg KOH/g va nhd hon hoic
bang 100 mg KOH/g, c6 thé cai thién dic tinh bam dinh cua 16p muc 14 dbi véi

bé mit theo chu vi ngoai cta 16p than lon 12 ¢6 d6 cong.

Hon nita, theo phuong an nay, bing cach thiét 1ap gia tri hydroxyl cta
ché phdm muc ndm trong khoang 16n hon hoic bing 1 mg KOH/g va nho hon
hozc bang 100 mg KOH/g, c6 thé cai thién dic tinh thidm uét caa vt lidu phi
chtta nudc dbi véi 16p muc 14 khi so sanh véi trudng hop trong d6 gia tri
hydroxyl nim ngoai khoang néu trén. Vi vy, trang thai loai bo ctia vat liéu phu
khi véat liéu phu chtra nudc dugc phu Ién 16p muc 14 dugc ngan chan, va cé thé

cai thién déc tinh bam dinh gitta 16p muc 14 va 16p phu 16.

Hop chdt cé thé polyme héa

Nhu d3 m6 ta trén day, ché phdm muc theo phuong an nay co, dé lam cac
hop chét c¢6 thé polyme héa, monome don chirc (A) va monome da chuc (B). O
day, hop chat c6 thé polyme héa 1 hop chit chira nhém chirc ¢é thé polyme hoa
gbc c6 kha niang phan tng khi duge chiéu bing anh sang cuc tim. Mic du céc
chi tiét s& duoc mé ta sau, khac véi monome don chirc (A) va monome da chirc
(B), ché phdm muc theo phuong an nay c6 thé c6, dé 1am cac hop chét cé thé
polyme hoéa, acrylat oligome. Can luu y rang trong phin mé ta theo phuong 4n
nay, c6 mot sb trudng hop trong d6 nhém chirc ¢6 thé polyme hoa gbe c6 kha
ning phan tng khi duoc chiéu bing anh sang cuc tim dugc goi tit 1a nhom

churc.

Trong ché phim muc theo phuong 4n nay, tt hon 14, ham luong cia hop

chét ¢ thé polyme héa trong téng trong lugng cta ché phim muc nim trong
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khoang 16n hon hodc bing 20% trong lugng va nhd hon hoic bang 95% trong

luong.

Mmonome don chirc

Nhu d3 mo ta trén day, ché pham muc theo phuong an nay ¢, dé lam

hop chét c6 thé polyme héa, monome don chirc (A). O day, monome don chirc

(A) la monome c6 s6 lugng clia cac nhéom chirc bang 1.

Trong ché phdm muc theo phuong 4n nay, theo quan diém diéu chinh do
nhét ctia ché phém muc, dac tinh lam kho hodc do bén cla 16p muc 14 hodc céac
vat liéu khac, ham lugng cia monome don chirc (A) trong tong trong luong cia
ché pham muc tét hon 1a ndm trong khoang 16n hon hozc bang 40% trong lwong
va nho hon hodc bang 80% trong luong, va tét hon nita 13, ndm trong khoang

16n hon hodc bang 50% trong lwong va nhd hon hodc bang 70% trong luong.

Khi ham lugng cia monome don chtic (A) nhd hon 40% trong lugng
trong ché phrflm muc, khé ¢6 thé didu chinh d nhét cia ché phém muc sao cho
ndm bén trong khoang mong mubn. Mit khac, khi ham lugng ctia monome don
chtic (A) trong ché phdm muc vuot qua 80% trong lugng, c6 kha néﬁg la khong

c6 du dac tinh lam kho hoac do bén cua 16p muc 14.

Céc vi du cu thé v& monome don chire (A) duoc dung cho ché phim muc
theo phuong an nay cd: stearyl acrylat; acryloyl morpholin; tridexyl acrylat;
lauryl acrylat; N, N-dimetylacrylamit; dexyl acrylat; phenoxyetyl acrylat;
isodexyl acrylat; isobornyl acrylat; dixyclopentanyl acrylat; dixyclopentenyl
acrylat; isooctyl acrylat; octyl acrylat; dixyclopentenyl oxyetyl acrylat;
xyclohexyl acrylat; N-vinylcaprolactam; isoamyl acrylat; EO (etylen oxit)-dugc
cai bién 2-etylhexyl acrylat; neopentyl glycol acrylat benzoat; N-vinyl-2-
pyrrolidon; N-vinylimidazol; tetrahydrofurfuryl acrylat; metoxy dipropylen
glycol acrylat; (2-metyl-2-etyl-1,3-dioxolan-4-yl) metyl acrylat;
trimetylolpropan formal acrylat vong; etoxy-dietylenglycol acrylat; 2-(2’-
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vinyloxyetoxy) etyl acrylat; 2-hydroxyetoxyetyl acrylat; 2-hydroxybutyl acrylat;
2-hydroxypropyl acrylat; 2-hydroxyetyl acrylat; 4-hydroxybutyl acrylat;
hydroxy (caprolacton-dugc cai bién) 2-etyl acrylat; 2-hydroxy-3-phenoxypropyl
acrylat; 2-etylhexyl-diglycol acrylat; 2-acryloyloxy etyl hexahydro phtalat; 2-
acryloyloxy etyl phtalat; 2-acryloyloxy etyl-2-hydroxyetyl phtalat; polypropylen
glycol monoacrylat; va 1,4-xyclohexan dimetanol monoacrylat. Trong sé nay,
lauryl acrylat, phenoxyetyl acrylat, isobornyl acrylat, metoxy dipropylen glycol
acrylat, trimetylolpropan formal acrylat vong, etoxy-dietylenglycol acrylat, 2-
hydroxybutyl acrylat, 2-hydroxypropyl acrylat, 2-hydroxyetyl acrylat, 4-
hydroxybutyl acrylat, hydroxy (caprolacton-dugc cai bién) 2-etyl acrylat, 2-
hydroxy-3-phenoxypropyl acrylat, va 2-(2’-vinyloxyetoxy) etyl acrylat dugc uu
tién. Can luu y rdng mét trong s6 cac monome don chirc (A) ndy c6 thé dugc st
dung don 18, hodc hai hay nhiéu hon trong s6 chung c6 thé duge st dung két

hop.

Trong ché phidm muc theo phuong 4n nay, theo quan diém tao ra dic tinh
dan hdi cho 1ép muc 14, tét hon 14, monome don chirc (A) chira monome don

chire ¢6 nhiét d6 chuyén héa thay tinh nhé hon 20°C (Tg < 20°C).

Hon nfta, t5t hon 13, ham lugng cia monome don chirc c6 nhiét do
chuyén hoéa thily tinh nhé hon 20°C, trong tbng trong luong ctia monome don
chtc (A), ndm trong khoang 1én hon hoic béng 50% trong luong va nhd hon
hodc bang 100% trong lugng. Trong tong trong lugng ciia monome don chic
(A), khi ham lugng cua monome don chirc c6 nhiét do chuyén héa thuy tinh nho
hon 20°C nhé hon 50% trong luong, c6 kha nang l1a ddc tinh bam dinh gitta 16p
muc 14 va lép phu 16 bi suy gidm.

Céac vi du cu thé v& monome don chirc ¢6 nhiét do chuyén hoa thay tinh
nho hon 20°C coé: stearyl acrylat; tridexyl acrylat; lauryl acrylat; phenoxyetyl
acrylat; isodexyl acrylat; xyclohexyl acrylat; tetrahydrofurfuryl acrylat; metoxy

dipropylen glycol acrylat; etoxy-dietylenglycol acrylat; 2-hydroxyetoxyetyl
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acrylat; 2-hydroxybutyl acrylat; 2-hydroxypropyl acrylat; 2-hydroxyetyl acrylat;
4-hydroxybutyl acrylat; va hydroxy (caprolacton-dugc cai bién) 2-etyl acrylat.
Trong sb nay, phenoxyetyl acrylat, tetrahydrofurfuryl acrylat, metoxy
dipropylen glycol acrylat, etoxy-dietylenglycol acrylat, 4-hydroxybutyl acrylat,
va hydroxy (caprolacton-dugc cai bién) 2-etyl acrylat duoc uu tién. Can luu y
rang mot trong s6 cac monome don chirc nay c6 nhiét dd chuyén hoa thay tinh
nhé hon 20°C c6 thé duge st dung don 18, hodc hai hay nhiéu hon trong sb

chiing ¢6 thé dugc str dung két hop.

Monome da chirc

Nhu d& md ta trén day, ché phdm muc theo phuong an nay c6, dé lam
hop chét c6 thé polyme héa, monome da chic (B). O day, monome da chtrc (B)

1a monome c¢6 so0 luong cua cac nhém chirc 16n hon hoac bang 2.

Trong ché phdm muc theo phuong 4n nay, theo quan diém d6 bén cua 16p
muc 14 hodc trang thai co ngét theo thé tich khi lam kho ché phdm muc hoic
cac thanh phan khac, ham lugng clia monome da chirc (B) trong tdng trong
luong cua ché phdm muc t6t hon 1 ndm trong khoang 16n hon hodc bang 5%

trong lwong va nhod hon hodc bang 50% trong lugng.

Khi ham lwong ctia monome da chirc (B) trong ché pham muc nhé hon
5% trong luong, c6 kha nang la khéng c6 du do bén cua 16p muc 14. Mat khac,
khi ham luong cta monome da chirc (B) trong ché phidm muc vuot qué 50%
trong lugng, c6 kha nang la ty 1€ co ngot theo thé tich khi lam khé ché phdm
muec tang, vi thé 1am giam dic tinh bam dinh vao 16p than lon 12 hodc 1ép phu

16.

Céc vi du cu thé vé& cac monome da chic (B) dugc dung cho ché phim
muc theo phuong an nay cé: 1,10-decandiol diacrylat; 2-metyl-1,8-octandiol
diacrylat; 2-butyl-2-etyl-1,3-propandiol diacrylat; 1,9-nonandiol diacrylat; 1,7-
heptandiol diacrylat; 1,6-hexandiol diaérylat; 1,4-butandiol  diacrylat;
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polytetrametylen glycol diacrylat; 3-metyl-1,5-pentandiol diacrylat; neopentyl
glycol diacrylat; hydroxypivalat neopentyl glycol diacrylat; tetraetylen glycol
diacrylat; tetrapropylen glycol diacrylat; trietylen glycol diacrylat; tripropylen
glycol diacrylat; dietylen glycol diacrylat; dipropylen glycol diacrylat;
trimetylolpropan  triacrylat;  trimetylolpropan  triacrylat  etoxyl hoa;
trimetylolpropan triacrylat propoxyl hoa; glyxerin triacrylat etoxyl hoa;
pentaerythritol triacrylat; pentaerythritol tetraacrylat; pentaerythritol tetraacrylat
etoxyl hoa; diglyxerol tetraacrylat etoxyl hoa; ditrimetylolpropan tetraacrylat;
dipentaerythritol pentaacrylat; dipentaerythritol hexaacrylat; va 2-hydroxy-3-
acryloyloxypropyl metacrylat. Trong s6 nay, 1,6-hexandiol diacrylat, 1,9-
nonandiol diacrylat, trietylen glycol diacrylat, tetraetylen glycol diacrylat,
dipropylen glycol diacrylat, tripropylen glycol diacrylat, dipentaerythritol
hexaacrylat, trimetylolpropan triacrylat, va pentaerythritol triacrylat dugc uu
tién. Can luu y ring mot trong s& cac monome da chirc (B) nay c6 thé dugc sir
dung don 1é, hodc hai hay nhiéu hon trong s6 ching cé thé dugc sir dung két

hop.

Trong ché pham muc theo phuong 4n nay, theo quan diém tao ra gia tri
hydroxyl, tot hon 14, it nhét mét trong s monome don chirc (A) va monome da
chirc (B) 1a monome chtra hydroxyl. Cu thé 13, t5t hon 14, it nhit mot trong sd
monome don chirc (A) va monome da chirc (B) c6 hop chét dugc biéu dién bang

cong thuc:
CH,CR;COO(R,0),H

trong d6 R, 1a hydro hodc nhom metyl, R, 1a nhom alkylen c6 tir 2 t6i 6

cacbon, va n 12 mot sé nguyén nim trong khoang tir 1 t6i 4,
va/hodic hop chét c6 cong thie:

CH,CR,CO0C,H;0(CO(CH,);0),H
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trong d6 R, 1 hydro hodc nhém metyl, va n 13 mot sé nguyén ndm trong

khoang tr 1 té1 3.

Cén luu ¥ ring mdt trong sb cac monome chira hydroxyl nay c6 thé duoc
stt dung don 1&, hodc hai hay nhiéu hon trong s6 chiing c6 thé duogc sir dung két

hop.

Trong ché phim muc theo phuong 4n nay, theo quan diém dic tinh bam
dinh va dic tinh dan hdi cta 16p muc 14, tét hon 13, ty 18 lugng trén cia
monome don chic (A) va monome da chic (B) (monome don chuc
(A)/monome da chic (B)) thoa min mdi twong quan 2 < (monome don chirc

(A)/monome da churc (B)) < 20.

Khi ty 1& lugng tron cua monome don chirc (A) va monome da chutrc (B)
nho hon 2, ¢6 xu hudng la mat do 1ién két ngang cua 16p muc 14 dugc gia ting
va dic tinh bam dinh cuia 16p muc 14 bi suy giam. Mat khac, khi ty 1€ lugng tron
cua monome don chic (A) va monome da chtrc (B) vuot qué 20, ¢ kha nang la

khéng c6 da d6 bén cta 16p muc 14.

Acrylat oligome

Theo quan diém cai thién d6 bén cua 16p muc 14, ché phém muc theo
phuong 4n nay c6 thé ¢ acrylat oligome lam hop chat ¢ thé polyme héa. O
day, acrylat oligome la mot oligome chtra mot hodc nhiéu nhém acryloyloxy va

tét hon 12 ¢6 tir 2 téi 6 nhém chire.

Khi ché phdm muc c6 acrylat oligome 1am hop chét c¢6 thé polyme hoa,
ham luong cta acrylat oligome, vi du, trong tong trong luwong cua hop chat cé
thé polyme hoa, nim trong khoang 16n hon hozc bang 1% trong lugng va nhé

hon hoac béng 10% trong luong.
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Cac vi du cu thé vé acrylat oligome c6: amino acrylat oligome; uretan
acrylat oligome; epoxy acrylat oligome; silicon acrylat oligome; este acrylat

oligome; va butadien acrylat oligome, nhung khong cé giéi han cu thé.

Trong ché phim muc theo phuong 4n nay, tot hon 14, sé nhém chie trung
binh cua hop chét c6 thé polyme hoa nhu néu trén ndm trong khoang 16n hon
hodc bing 1,0 va nhd hon hodc bang 1,4. O ddy, sé nhém chirc trung binh cta
hop chét co thé polyme héa cd thé thu dugc bing cach tinh toan (téng sb céac
nhém chire ctia hop chét ¢6 thé polyme hoa trong ché phdm muc/téng lugng
hop chit c6 thé polyme hoa trong ché pham muc), va biéu thi s lugng cac

nhém chire d6i voi mbi phén tir cia hop chét c6 thé polyme hoa.

Khi s6 nhém chic trung binh cta hop chét co thé polyme héa vuot qua
1,4 trong ché phdm muc, vi mat do lién két ngang cta 16p muc 14 dugc gia

tang, c6 kha néng la dac tinh bam dinh cta 16p muc 14 giam.

Chat khoi mao quang trimg hop

Pé lam chit khoi mao quang tring hop (C) diing cho ché pham muc theo
phuong 4an nay, vi du, hop chit trén co s& a-aminoketon, hop chét trén co s6
benzophenon, hop chit trén co s& axetophenon, hop chdt trén co s&
thioxanthon, hop chét trén co sé axylphosphin-oxit, va cac hop chét khéc c6 thé
dugc tao ra. Trong s nay, theo quan diém déc tinh 1am khé cta ché phidm muc,
t8t hon 14, chat khoi mao quang trang hop (C) ¢6 bude séng hap thu chong cang
nhidu cang t6t v6i bude séng cua anh sang cuc tim ma ché phdm muc dugc
chidu khi duoc 1am khé. Vi du, khi 4nh sang cuc tim v6i bude song chinh nam
trong khoang tir 360 nm t&i 425 nm duge sir dung, tot hon 1a st dung hop chit

trén co s& axylphosphin-oxit dé 1am chit khoi mao quang tring hop (C).

Céc vi du cu thé v& chét khoi mao quang trang hop (C) c6: 2,2-dimetoxy-
1,2-diphenyletan-1-on; 1 -hydroxy—xyclohexyl-phenyl-keton; 2-hydroxy-2-
metyl-1-phenylpropan-1-on; benzophenon; 1-[4-(2-hydroxyetoxy)-phenyl]-2-
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hydroxy-2-metyl-1-propan-1-on; 2-hydroxy-1-{4-[4-(2-hydroxy-2-metyl
propionyl)-benzyl]-phenyl}-2-metyl-propan-1-on; phenyl glyoxylic axit metyl
este; 2-metyl-1-[4-(metylthio)phenyl]-2-morpholinopropan-1-on; 2-benzyl-2-
dimetylamino-1-(4-morpholinophenyl)-butanon;  2-dimetylamino-2-(4-metyl-
benzyl)-1-(4-morpholin-4-yl-phenyl)-butan-1-on;  bis(2,4,6-trimetylbenzoyl)-
phenylphosphin oxit; bis(2,6-dimetoxybenzoyl)-2,4,4-trimetyl-pentylphosphin
oxit; 2,4,6-trimetylbenzoyl-diphenyl-phosphin oxit; 1,2-octanedion; 1-[4-
(phenylthio)-2-(O-benzoyl oxim)]; 2,4-dietyl thioxanthon; 2-isopropyl
thioxanthon; va 2-clorothioxanthon. Trong sb nay, theo quan diém dic tinh 1am
khoé cua ché phdm muc, 2,4,6-trimetylbenzoyl-diphenyl-phosphin oxit va
bis(2,4,6-trimetylbenzoyl)-phenylphosphin oxit dugc uu tién. Can luu y ring
mdt trong cac chat khoi mao quang tring hop (C) nay c6 thé duogc sir dung don

1¢, hodc hai hay nhiéu hon trong s6 ching c6 thé duge sir dung két hop.

Chdt mau

Pé lam chit mau (D) dung cho ché phdm muc theo phwong 4n nay, vi du,
céc chit nhudm, céc chit tao mau hodc cac thanh phén khac c6 thé duoc tao ra;
tuy nhién, theo quan didm chiu duoc thoi tiét caa 16p muc 14, tdt hon 1 st dung

cac chat tao mau.

Trong ché phdm muc, ham lugng cia chit mau (D) c6 thé, vi du, trong
tbng trong lugng cia ché phim muc, ndm trong khoang 1én hon hozc béng 1%
trong luong va nhé hon hozc bang 10% trong luong. Can luu y rang mot trong
s6 cac chit mau (D) c6 thé dugc st dung don 1&, hodc hai hay nhiéu hon trong

s6 ching c6 thé dugc str dung két hop.

Céc vi du cu thé vé chat mau (D) cé:

C. I. Chét tao mau Vang 1, 2, 3, 4, 5,6, 7, 9, 10, 12, 13, 14, 15, 16, 17,
24, 32,34, 35, 36, 37, 41, 42, 43, 49, 53, 55, 60, 61, 62, 63, 65, 73,74, 75, 77,
81, 83, 87, 93, 94, 95, 97, 98, 99, 100, 101, 104, 105, 106, 108, 109, 110, 111,
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113, 114, 116, 117, 119, 120, 123, 124, 126, 127, 128, 129, 130, 133, 138, 139,
150, 151, 152, 153, 154, 155, 165, 167, 168, 169, 170, 172, 173, 174, 175, 176,
179, 180, 181, 182, 183, 184, 185, 191, 193, 194, 199, 205, 206, 209, 212, 213,
214, 215, 219,

C. 1. Chét tao mau Cam 1, 2, 3, 4, 5, 13, 15, 16, 17, 19, 20, 21, 24, 31, 34,
36, 38, 40, 43, 46, 48, 49, 51, 60, 61, 62, 64, 65, 66, 67, 68, 69, 71, 72, 73, 74,
81,

C.I ChittaomauPo 1,2,3,4,5,6,7,8,9, 10, 11, 12, 14, 15, 16, 17,

18, 21, 22, 23, 31, 32, 38, 41, 48, 48:1, 48:2, 48:3, 48:4, 48:5, 49, 52, 52:1,
52:2, 53:1, 54, 57:1, 58, 60:1, 63, 64:1, 68, 81:1, 83, 88, 89, 95, 101, 104, 105,
108, 112, 114, 119, 122, 123, 136, 144, 146, 147, 149, 150, 164, 166, 168, 169,
170, 171, 172, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 187, 1838,
190, 193, 194, 200, 202, 206, 207, 208, 209, 210, 211, 213, 214, 216, 220, 221,
224,226, 237, 238, 239, 242, 245, 247, 248, 251, 253, 254, 255, 256, 257, 258,
260, 262, 263, 264, 266, 268, 269, 270, 271, 272, 279, 282,

C. L Chét tao mau Tim 1, 2, 3, 3:1, 3:3, 5:1, 13, 15, 16, 17, 19, 23, 25, 27,
29,31,32,36,37,38, 42, 50,

C. I. Chit tao mau Xanh 1, 15, 15:1, 15:2, 15:3, 15:4, 15:5, 15:6, 16,
17:1, 24, 24:1, 25, 26, 27, 28, 29, 36, 56, 60, 61, 62, 63, 75, 79, 80,

C. L. Chét tao mau Luc 1, 4, 7, 8, 10, 15, 17, 26, 36, 50,
C. I. Chét tao mau Nau 5, 6, 23, 24, 25,32, 41, 42,
C. 1. Chét tao mau Pen 1, 6, 7, 9, 10, 11, 20, 31, 32, 34,

C. I. Chét tao mau Tréng 1, 2,4, 5, 6,7, 11,12, 18, 19, 21, 22, 23, 26, 27,
28,
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cac vay nhom, cac vay thuy tinh va céc hat rong.

Trong ) nay, theo quan diém chiu dugc thoi tiét hodc kha nang tai tao

mau trong 16p muc 14, dé lam chit mau (D), tét hon 14 sir dung:
C. I. Chét tao mau Pen 7,
C. 1. Chat tao mau Xanh 15:3, 15:4, 28,
C. L. Chét tao mau Do 101, 122, 202, 254, 282,
C. L. Chét tao mau Tim 19,
C. I. Chét tao mau Tréng 6, va
C. I. Chét tao mau Vang 42, 120, 138, 139, 150, 151, 155, 180, 213.

Hon nita, khi cdc chit tao mau dugc sir dung lam chét mau (D), theo quan
diém do 6n dinh phun cla ché phém muc trong céc dau phun muec, t5t hon 13,
duong kinh hat trung binh theo thé tich cua cdc hat chét tao mau c6 trong ché
pham muc ndm trong khoang 16n hon hoic bang 0,05 pum va nhé hon hoic béng
0,4 um, va duong kinh hat cuc dai theo thé tich ctia né ndm trong khoang 16n
hon hodc bing 0,2 um va nhé hon hodc bang 1 pum. Khi duong kinh hat trung
binh theo thé tich clia cac hat chat tao mau 16n hon 0,4 pm ho#c dudng kinh hat
cuc dai theo thé tich ctia n6 16n hon 1 um, ¢ xu hudéng 1a kho cé thé phun mot
céch 6n dinh ché phdm muyc. Can luu y rang dudng kinh hat trung binh theo thé
tich va duong kinh hat cuc dai theo thé tich cua cac hat chit tao mau c¢é thé
duoc do bang dung cu do bing cach ap dung phuong phép tin xa édnh sing

dong.

Trong ché phim muc theo phuong 4n nay, t5t hon 13, ty 18 luong tron clia
chit khoi mao quang trung hop (C) va chit mau (D) trong tong trong lugng clia
ché phdm muc thoa man méi twong quan 0,5 < (chat khoi mao quang tring

hop/chit mau) < 5,0. Khi ty 1& lugng trdn cla chét khoi mao quang tring hop
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(C) va chit mau (D) trong tong trong luong ctia ché phAm muc nhé hon 0,5, 4nh
sang cuc tim dé& dang bi hap thu boi chat tao mau, va do d6, khong thé thu duge
du dic tinh lam khé ctia ché pham muc trong mét sé truedng hop. Mat khéc, khi
ty 18 lugng tron ctia chéit khoi mao quang trung hop (C) va chit mau (D) trong
téng trong luong ctia ché phdm muc vuot qué 5,0, vi s6 luong cia cac gde duge
tao ra bang cach chiéu anh sang cuc tim tré nén qua mirc, phan tir luong cia céc
san phdm phan tng bi giam, va vi thé d6 bén cua 16p muc 14 bi suy giam trong

mdt sb trudong hop.

Cac phu gia khdc

Pbi v6i ché phdm muc theo phuong 4n nay, dé lam cac thanh phén khéac,
céc phu gia, chang han tac nhan 6n dinh 4nh sang, chét trc ché polyme hoéa, tac
nhan phan tén, chét chéng oxy hoa, chét l1am sach bé mit, tac nhan tao ra két
dinh, chit hoa déo, tic nhan chdng dn mon, dung mdi, polyme khong phan ting,
chit don, chit diéu chinh d6 pH, tac nhan chéng tao bot, tic nhan kiém soét
dién tich, tac nhan lam giam Ung suét, chit tham, vat liéu dan 4nh sang, vat liéu

tda nhiét, vat li€u tur tinh va chit 1an quang, co thé dugc str dung khi can.

Cdc ddc tinh cua ché pham muc

Trong ché phdm muyc theo phwong 4n nay, d6 nhét & nhiét do 40°C tét
hon 14 ndm trong khoang 16n hon hodc bang 5 mPa-s va nhé hon hoic bang 30
mPa-s, va tét hon nita 1a ndm trong khoang 16n hon hodc bing 5 mPa‘s va nho
hon hodc bing 20 mPa-s. Bang cach thiét lap do nhdt cta ché phdm muc & nhiét
d6 40°C trong khoang nhu viy, c6 thé dam biao do 6n dinh phun tét khi ché
phim muc dugc phun nho cac dau phun muc. Can luu y ring d6 nhét cta ché

phim muc c6 thé duoc do bang cach sir dung thiét bi do do nhét kiéu non-dia.

Hon nita, trong ché phdm muc theo phuong an nay, tot hon 13, stc cing
b& mit & nhiét d6 25°C ndm trong khoang 16n hon hoic bang 22 mN/m va nho

hon hodic bang 36 mN/m. Bang cach thiét 14p stic cing bé mit cia ché phim
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muc ¢ nhiét d§ 25°C trong khoang nhu vay, co thé dam bao do 6n dinh phun tdt
khi ché pham muc dugc phun nho cac dau phun mue. Can luu ¥ ring stc cang

bé mat cta ché pham muc c6 thé duoc do bang phuong phép dia platin.

Pé diéu ché ché phdm muc theo phuong 4n nay, monome don chirc (A),
monome da chitc (B), chét khoi mao quang trung hop (C), chit mau (D) va cic
loai thanh phan khac nhau duoc chon thich hop khi cin duoc tron. Sau d6, khi
can, hdn hop thu dugc dugc rit loc b%lng cach str dung bd loc ¢ duong kinh 15
xp nhé hon hodc bang 1/10 duong kinh voi phun cia d4u in phun ding dé tao

ra 16p muc 14. Vi vdy, c6 thé thu dugc ché phdm muc theo phuong an nay.

Can luu y rang theo phuong 4n nay, bang cach diéu chinh ty 18 tron cia
monome don chtrc (A), monome da chirc (B) va chét khoi mao quang tring hop
(C) trong ché phdm muc, co thé thiét 14p d6 nhét va strc cing bé mit cla ché

pham muec trong khoang mong muodn.

Vat lieu phu chira nucce

Sau day s€ mo ta vé vat lidu phu chira nuéc duge phu 1én 16p muc 14
duoc tao boi ché phém muc in phun lam khé dugc béng tia cuc tim dé tao ra 16p

phii 16.

Theo phuong an nay, theo quan didm ngan chin cac tac dong dbi voi moi
trudng, vat liéu phi chtra nuée duge sir dung dé tao ra 16p phu 16, O day, vt

liéu phu chira nude nay 1a vat liéu phu st dung nuéce lam dung maoi.

Pé 1am vat lidu phu chira nuéc duge dung theo phuong én nay, vat li¢u
pht chira nu6e kidu kho & nhiét do binh thudng, vat lidu phu chita nude c6 thé
héa ran béng séy, vat liéu phu chtra nude lam khé duoc bé“lng tia cuc tim hoac
cac thanh phﬁn khéc c¢6 thé dugc tao ra. Trong sb nay, theo quan diém dd 6n
dinh, d0 an toan hoac nang suét san xuét cua vat liéu phu, t6t hon 1a str dung vat

liéu phu chtra nudce c6 thé hoa ran bang say.
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Pé 1am vt liéu phi chita nudce c6 thé hoa rin bing sdy dung dé tao ra 16p
phu 16, cac vt liu phu trén co s& nhya alkyt, trén co s¢ nhya acrylat, trén co
s& nhya vinyl, trén co s& nhua polyeste, trén co sé nhua amino, trén co s& nhua
polyuretan, trén co s& nhua epoxy hodc vat li€u tuong tu co thé duoc tao ra.
Trong s nay, theo quan diém dd cimg mang phu va dic tinh chiu nude, tét hon

la stir dung vat liéu phu trén co s¢ nhua amino.

Phurong phdp tao ra 16p muc va I6p phu lén [6p than lon

Sau ddy s& md ta vé phuong phép tao ra 16p muc 14 va 16p phi 16 1én
16p than lon 12 dé thu dugc than lon 1.

Theo phuong an nay, 16p muc 14 dugc tao ra trén 16p than lon 12 cta
than lon 1 bing cach in phun muc bing cach st dung mot may in phun. Vi k¥
thuat in phun muc khéng cin cac tdm dé tao ra 16p muc 14, chi phi ¢6 thé duge
giam bdt khi so sanh véi truong hop trong d6 16p muc 14 duoc tao ra bang k¥
thuét in dpset. Hon nira, khi so sanh véi truong hop trong do6 16p muc 14 duoc
tao ra bang k¥ thuét in dpset, thiét ké cta 16p muc 14 ¢6 thé dugc thay ddi trong

khoang thoi gian ngan.

Sau day, phuong phéap tao ra 16p muc 14 va 16p pht 16 1én 16p than lon

12 s& dugc mo ta cu thé.

Theo phuong an nay, trudc hét, 16p phu duéi duoc tao ra, khi can, trén
bé mit theo chu vi ngoai cua 1p than lon 12 lam bang vét liéu kim loai c6 dang
hinh tru. D& 1am vat liéu phu ding dé tao ra 16p phil duéi, vi du, cac vat lidu
pht cht nudc, dung moi, hodc lam kho duoc béng tia cuc tim c6 thé duge st

dung ma khong c¢6 gidi han cu thé bat ky.

Sau d6, ché pham muc in phun 1am kho dugc bang tia cuc tim nhu néu
trén dugc phun bang cach sir dung cac dau phun muc ctia may in phun 1én 16p
phu duéi dugce tao ra trén bé mit theo chu vi ngoai cua 16p than lon 12 hodc truc

tiép 1én bé mit theo chu vi ngoai ctia 16p than lon 12, nhd dé thuc hién in 4nh

-20-



24212

hodc d4u hiéu twong tu. Cu thé 13, bing cach lam cho 16p than lon 12 quay theo
chiéu chu vi quanh truc tim lon cfia né bén duéi cac dau phun muc trong khi
ché phidm muc in phun lam kho dugc bang tia cuc tim dang dugc phun, cong
doan in dugc thuc hién 1én 16p pht dudi dugce tao ra trén bé mit theo chu vi

ngoai cta 16p than lon 12 hodc bé mat theo chu vi ngoai ctia 16p than lon 12.

Pé lam may in phun, c6 thé sir dung may in phun thuc hién phun ché

phém muec, vi du, nho hé théng kiém soét dién tich hoic hé théng ap dién.

Tiép theo, bang cach chiéu ché pham muc duoc phan 16p trén 16p phu
dudi hodc bé mit theo chu vi ngoai cia 16p than lon 12 bang anh sang cuc tim,
ché phém muc dugc lam kho dé tao ra 16p muc 14. Tét hon 13, bude séng cia
anh sang cuc tim dugc dung dé 1am kho ché phdm muc chdng 1én budc séng
hép thu cla chit khoi mao quang tring hop (C) c6 trong ché phdm muc. Hon
nita, tot hon 13, budc séng ctia 4nh sdng cuc tim dung dé tao ra 16p muc 1a budc

song it chdng véi budce song hép thu ctia chat mau (D) c6 trong ché phdm muc.

T6t hon 14, st dung 4nh séng cuc tim ¢6 budce song chinh tir 360 nm t&i
425 nm ddi vé6i ché pham muc in phun lam kho dugc bang tia cuc tim theo
phuong 4n nay. Hon nita, dé chiéu anh sang cuc tim, cé thé sur dung mdt dén

LED hoac dén halogen kim loai dé phat ra 4nh sang cuc tim.

Sau d6, vat liéu phu chira nudc nhu néu trén duge phu lén 16p muc 14. pé
lam phuong phap phu dbi voi vat liéu phu, vi du, c6 thé dp dung cac phuong
phép s dung dau phun dung khong khi, dau phun khong dung khong khi, co
ciu phu dung truc lin, co ciu phu dung dong chén va phuong phép tuong tu;

tuy nhién, phuong phdp theo sang ché khéng bi gi6i han cu thé nhu vay.

Sau do, vat liéu phu dugc séy va duoc 1am kho theo loai cia vat li€u phu,
nho d6 tao ra 16p phi 16. Vi du, khi vat liéu pht chira nuée c6 thé héa ran bing
sdy duoc st dung dé 1am vat liéu phu, 16p pht 16 dugc tao ra béng cach sy vat

liéu phti bing mét 10 hodc thiét bi twong tu. DSi véi céc didu kién séy khi vét
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liéu phti chira nude c6 thé hoa rén bang sdy duogc str dung, t6t hon 14 thiét lap
nhiét d6 siy nam trong khoang tir 100°C t6i 250°C va thiét 1ap thoi gian sdy
nam trong khoang tir 10 gidy t6i 30 phit.

Nhu da mo ta trén day, co thé thu duoc than lon 1 ¢6 16p muc 14 duoc
phan 16p trén bé mit theo chu vi ngoai cta 16p than lon 12 theo cach truc tiép

hodc nho 16p phu dudi va 16p pht 16 dugce phan 16p trén 16p muc 14.

O day, theo phuong 4n nay, dé tao ra 16p muc 14, ché pham muec in phun
lam khé dugc bang tia cuc tim cé gia tri hydroxyl nam trong khoang 16n hon
hodc bing 1 mg KOH/g va nhod hon hoidc biang 100 mg KOH/g dugc st dung.
Vi vay, khi vét liéu phu chira nude dugce phu lén 16p myc 14 dé tao ra 16p phu
16, thu duoc du dac tinh thAdm uwot. Két qua 13, khi so sanh véi truong hop trong
d6 gia tri hydroxyl ctia ché phdm muc nam ngoai khoang néu trén, c6 thé thu
duoc du dic tinh bam dinh gifta 16p muc 14 va 16p phu 16, va vi thé trang thai

bong cta 16p phu 16 duge ngéan chin.
Vi du thuc hién sang ché

Sau day, sang ché s& duoc md ta chi tiét hon bang cach sir dung céc vi du
thuc hién.

(1) Diéu ché ché pham muec

Trong tung vi du trong s6 céc vi du thue hién tir 1 t61 20 va céc vi du so
sanh tir 1 téi 5, ting nguyén liéu dugc tron véi ty 1€ tron duoc thé hién trén cac
bang tir 1 t&i 4, va hdn hop thu duge duge nhao bang méy nghién kiéu bi dé

diéu ché ché pham murc.
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Bang 1

Vidu | Vi Vi Vi Vi Vi
1 du2 | du3 | dud4 | du5 | du6

EC-AD 30,5 |30,5 | 30,5 30,5 | 40,5 | 20.5
L-A? - - - - - -
DPM-A? - - - - - -
IBOAY 30,0 |32,5 23,0 [36,0 | 40,0 | 11,0
Monome don PO-AY - - - - - -
o | chie (A) HEA® [3,0 [05 [100 |- 3,0 | 3,0
§ Nhom 4-
= - - - - - -
‘:’f‘ hydroxyl | HBA”
O~
=2 chtra FA-
> - - - - - -
2 2DY
<
= 4EG-AY 20,0 20,0 [20,0 [150 | - |550
=
& 1,9ND-A'? - - - - - -
Monome da o
DPGDA'Y - - - - - -
chuce (B)
A-DPH'? 3,0 30 (30 |- 3,0 -
TMP-A" - - - - - -
Acrylat
EBECRYL8402'¥ | - - - 5,0 - -
oligome

Chét khoi mao quang s
Irgacure TPO ) 9,0 9,0 9,0 9,0 9,0 6,0
trung hop (C)

Chét tao mau den

1 3,0 3,0 3,0 3,0 3,0 3,0
7 )

Chét tao mau

, vang 74'7
Chat mau (D)

Chét tao mau

xanh 15:4'®

Chét tao mau do

12219

DISPERBYK-

Tac nhan phan tan
215520

1,5 1,5 1,5 1,5 1,5 1,5
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Téng luong 100 100 | 100 | 100 | 100 | 100

Monome don chiric (A)/monome da chirc
®B)
Sé lugng trung binh ctia cac nhém chire 1,23 1,23 11,21 (1,13 | 1,06 | 1,49

2,8 2,8 128 |44 27,8 | 0,6

Monome don chie c¢6 Tg <20°C/Monome

don churc (A)

53% | 49% | 64% | 46% | 52% | 68%

ChAt khoi mao quang trang h C)/chat
auane ghop (©) 3,0 3,0 3,0 3,0 3,0 2,0

mau (D)
Béang 2
Vi | Vi | Vi | Vidu | Vidu | Vidu
du7 | du8 | du9 10 11 12
EC-AV 40,5 | 35,5 20,5 30,5 |305 |305
L-A? - - - - - -
DPM-AY - - - - - -
IBOAY 35,5 | 32,0 1250 30,0 |30.0 [30.0
AY _ - i _ i _
Monome don PO-A
o | ohie (A) o 30 [30 [30 |30 |30 |30
3 HEA®
o Nhoém
= hydrosyl |
- rox - - - - - -
8. YOV HBAY
= chtra
>~
3 FA- _ _ _ _ _ _
g 2DY
o 4EG-AY ] 10,0 | 10,0 [ 20,0 [20.0 [20.0
8\ 10
1,9ND-A'? - - - - - -
Monome da o
DPGDA'Y - - - - - -
chuce (B)
A-DPH'? 15,0 |- 28,0 | 3,0 3.0 3.0
TMP-A" - - - - - -
Acrylat
oligome EBECRYL8402'"
Chét khoi mao s
Irgacure TPO'™ [ 1,5 | 15,0 [9,0 [9,0 9,0 9.0
quang trung hop (C)
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Chat tao mau den
116 3,0 3,0 13,0 |- - -
ChAt tao mau
17) ) ) ) 3,0 ) )
, vang 74
Chat mau (D) _
Chat tao mau
18) ) ) ) } 3.0 }
xanh 15:4
Chét tao mau d6
- - - - - 3.0
122"
DISPERBYK-
Téc nhén phéan tan - 1,5 1,5 1,5 1,5 1,5 1.5
2155
Téng luong 100 [ 100 |100 | 100 100 | 100
Monome don chitc (A)/monome da chirc
52 17,0 |1,3 |28 2,8 2,8
B)
S6 luong trung binh cila cac nhém chire 1,30 | 1,08 | 1,82 | 1,23 1,23 1,23
Monome don chttc ¢6 Tg <
55% | 55% | 48% | 53% | 53% |53%
20°C/Monome don chuc (A)
Chét khoi mao quang tring hop (C)/chat
quang tring hop (C) 0,5 50 (3,0 |30 3,0 3,0
mau (D)
Bang 3
Vi Vi Vi Vi Vi Vi Vi
Vidu
du du 5 du du du du du
13 14 16 17 18 19 20
EC-A" - - 30,5 [30,5 | 30,5 30,5 [305 |30,5
L-A? 30,5 | - - - - - - -
§ DPM-AY |- |305 |- A
5 IBOAY 30,0 |30,0 |- 30,0 | 30,0 30,0 |30,0 |30,0
o | Monome 5
o ] PO-A - - 30,0 - - - - -
(‘E‘i don chuc
RGN
E’— Nhom | HEA [ 3,0 3,0 |3,0 - - 3,0 3,0 [3.0
6)
% hydro
o xyl 4-
chta |HB |- - - 3,0 |- - - -
AP
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FA- -
P oL A A S L e e
4EG-A” 20,0 20,0 |20,0 |200 [20,0 |- |- 20,0
10) '
Monome 1LOND-A - - - - - 20,0 |- -
da chic DPGDA'Y |- - - - - - 20,0 |-
(B) ADPH? |30 (30 [30 |30 |30 [30 [30 |-
TMP-A" - - - - - - - 3,0
Acrylat
i EBECRYLS4 | - - - - - - - -
oligome 0219
Chéat khoi mao
. Irgacure
quang trung PO 9,0 9,0 9,0 9,0 9,0 9,0 9,0 9,0
hop (C)
Chét tao mau
16) 3,0 13,0 |30 3,0 13,0 13,0 |30 [3,0
den 7
Chét tao mau
. vang 74'"
Chat mau (D) -
Chat tao mau
xanh 15:4'®
Chét tao mau
do 122"
Téac nhan phan
. DISPERBYK | 1,5 | 1,5 1,5 1,5 LS | 1,5 1,5 1,5
tan 20)
-2155
Téng lugng 100 | 100 | 100 100 | 100 | 100 | 100 | 100
Monome don chtc
2,8 12,8 |28 2,8 12,8 |28 |28 |28
(A)/monome da chtc (B)
S4 luong trung binh ctia cac
1,25 | 1,23 | 1,22 1,23 | 1,24 | 1,24 | 1,26 | 1,21
nhom chic
Monome don chtic ¢6 Tg <
R ) 53% | 51% | 100% | 53% | 53% | 53% | 53% | 53%
20°C/Monome don chiic (A)
Chét khoi mao quang tring
. 30 (13,0 |30 3,0 13,0 3,0 [3,0 |30
hop (C)/chat mau (D)
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Bang 4
Vidu | Vidu | Vidu | Vidu | Vidu
SO SO SO so sanh SO
sanh 1 | sanh 2 | sédnh 3 4 sanh 5
EC-A" 30,5 | 20,5 | 30,5 | 30,5 | 305
L-A% - - - - -
DPM-A? - - ] - ]
IBOAY 33,0 | 18,0 | 33,0 | 33,0 | 33,0
Monome don PO-AY i _ i _ _
chtrc (A)
z HEAY | - | 250 | - i i
%‘ Nhém 4-
§~ hydroxyl | HBA? i i i i i
;;-;:4 chtra FA-
2 I I I IR I
<
3 4EG-A” 20,0 | 20,0 | 20,0 | 20,0 | 20,0
3 10
) 1,OND-A'? - - - - -
Monome da m
DPGDA - - - - -
chuc (B)
A-DPH"™ 3,0 3,0 | 3,0 3,0 3,0
TMP-A" - - - - -
Acrylat
o EBECRYL8402'¥ | - ] i ; i
oligome
Chét khoi mao
quang trung hop Irgacure TPO™ 9,0 9,0 9,0 9,0 9,0
©
Chét tao mau den
16) 3,0 3,0 - - -
7
Chét tao mau vang
17) B B 3,0 B B
. 74
Chat mau (D) .
Chat tao mau xanh
18) ' ) B ) 3,0 )
15:4
Chat tao mau do
19 B B B B 3,0
122"
. o DISPERBYK-
Tac nhan phéan tan 20 1,5 1,5 1,5 1,5 1,5
2155
Téng luong 100 100 100 100 100
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Monome don chire (A)/monome da chirc
2,8 2,8 2,8 2,8 2,8

®B)
S luong trung binh ctia cac nhdém chire 1,23 1,19 1,23 1,23 1,23
Monome don chure cé Tg <

. 48% | 72% | 48% 48% 48%
20°C/Monome don chirc (A)
Chét khoi mao quang tring hop (C)/chat

: quang trung hop (C) 30 | 030 | 30 | 30 | 30
mau (D)

1) Etoxyetoxyetyl acrylat (Kyoeisha Chemical Co., Ltd.)

2) Lauryl acrylat (Kyoeisha Chemical Co., Ltd.)

3) Pipropylen glycol monometyl acrylat (Kyoeisha Chemical Co., Ltd.)
4) Isobornyl acrylat (NIPPON SHOKUBAI CO., LTD.)

5) Phenoxyetyl acrylat (Kyoeisha Chemical Co., Ltd.)

6) 2-hydroxyetyl acrylat (Osaka Organic Chemical Industry Ltd.)

7) 4-hydroxybutyl acrylat (Osaka Organic Chemical Industry Ltd.)

8) Este hydroxy alkyl axit béo chua bdo hoa g-caprolacton dugc cai bién

(Daicel Corporation)

9) Tetraetylen glycol diacrylat (Kyoeisha Chemical Co., Ltd.)

10) 1,9-nonandiol diacrylat (Kyoeisha Chemical Co., Ltd.)

11) Bipropylen glycol diacrylat (DAICEL-ALLNEX LTD.)

12) Bipentaerythritol hexaacrylat (Shin Nakamura Chemical Co., Ltd.)
13) Trimetylol propan triacrylat (Kyoeisha Chemical Co., Ltd.)

14) Uretan oligome (DAICEL-ALLNEX LTD.)

15) Chéat khoi mao quang trung hop (BASF Japan Ltd.)
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16) Raven 450 (Columbian Carbon Japan)

17) Sico Vang FR1252HD (BASF SE)

18) Heliogen Xanh L7080 (BASF SE)

19) SicoFast b6 3855 (BASF SE)

20) Chét tao mau tac nhan phan tan (BYK Japan KK)

(2) Gia tri hydroxyl

Lién quan toi ché pham muc trong timg vi du trong sb cac vi du thuc
hién tur 1 t&i 20 va cac vi du so sanh tir 1 t6i 5, gia tri hydroxyl dugc tinh toan
bing tinh to4n bing cach st dung ché phidm hén hop ctia hop chét chira

hydroxyl nhu néu trén.

(3) Tao thanh I6p myc 14 va l6p phu 16

Trén bé mat theo chu vi ngoai ctia lon nhom hinh tru ¢6 dudng kinh bing
66 mm, ché phém muc theo tung vi du trong sb cac vi du thuc hién tir 1 téi 20
va céac vi du so sanh tir 1 téi 5 dugc in voi dinh lugng phu béng 5,6 g/m2 nho
mdt may in phun. Sau do6, bang cach chiéu ché phim muc d phén 16p trén bé
mit theo chu vi ngoai ctia lon nhém bing anh séng cuc tim bing cach st dung
mdt dén LED (budc séng chinh bang 385 nm), ché pham muc dugc lam kho dé

tao ra 16p muc 14.

Tiép theo, trén 16p muc 14, vat li€u phi melamin chira nuéc dugc phu
bang cach st dung co cAu phu tryc lin dé tao ra mot mang cé dinh luong bang
59 mg/dm2 sau khi duoc séy, va sau do, vat liéu phu dugc lam kho béng cach
sdy bang nhiét dé tao ra 16p phu 16.

(4) Thur nghiém ddnh gia

Ddnh gid ddc tinh dé phii
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V¢é ngoai cua lop muc 14 khi vat liéu pht melamin chira nudc dugce pha
1én 16p muc 14 dé tao ra 16p phu 16 dugc quan sat, va vi thé dic tinh d& pht cua
vat lidu phu trén 16p muc 14 duoc danh gia. Can luu ¥ rang viée danh gid dugc

thuc hién dua trén cac tiéu chuan sau.

A: Khi vat lidu phu duoc phu, vét chay hodc cac vét g khdng quan sat
thay trén 16p muc 14.

B: Khi vat liéu phu dugc phu, vét chay dugc quan sat théytrén 16p muc
14.

C: Khi vt liéu phu dugc phd, 16p muc 14 bi bong va vat liéu nén cta lon
nhém duoc quan sat thiy.

Dadnh gia do cing but chi

DPdi v6i lon nhém trén do 16p muc 14 va 16p phu 16 da duoc tao ra, thu
nghiém d¢ ctng theo vét rach dugc quy dinh theo tiéu chuén JIS K 5600-5-4
duoc thuc hién, nhd d6 dénh gia do cting but chi. Can luu y ring viéc danh gia

dugc thuc hién dua trén céc ti€u chuén sau.
A: D6 ctng but chi 16n hon hozc bang d6 ctimg H.
B: Do cing but chi la d6 cung F.
C: Do ctmg but chi nhé hon hoic bang do ctmg HB.
Ddnh gida dac tinh bam dinh
Péi v6i lon nhom trén d6 16p muc 14 va 16p pht 16 di dugce tao ra, thir
nghiém bang phuong phap cit ngang duoc quy dinh theo tidu chuan JIS K

5600-5-6 dugc thuc hién, nhd d6 danh gia dic tinh bam dinh. Can luu y rang

viéc danh gia dugc thuc hién dya trén céc tiéu chuén sau.
A: Tuong ung v&i Muc 0 theo tiéu chuén JIS K 5600-5-6.
B: Tuong trng véi cac Muc 1 va 2 theo tiéu chuén JIS K 5600-5-6.

C: Tuong tmg v&i cac Muc 3 va 4 theo tiéu chuan JIS K 5600-5-6.
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D: Tuong tmg v6i Muc 5 theo tiéu chuén JIS K 5600-5-6.

Ddnh gid ddc tinh chiu chung cdt

Hoi nudc & nhiét do 125°C duoc cép té1 lon nhom trén do6 16p muc 14 va
16p pht 16 da duoc tao ra trong 30 phut, va sau dd, lon nhom dugc dua trd lai
nhiét do trong phong. Sau do, thir nghiém bang phuong phép cit ngang dugc
quy dinh theo tiéu chuén JIS K 5600-5-6 duoc thuc hién, nho d6 danh gia dic
tinh chiu chung cit (dic tinh chiu nhiét va dic tinh chiu nudc). Can luu ¥ ring

viéc danh gia dugc thuc hién dua trén cac ti€u chuén sau.
A: Tuong ing véi Muc 0 theo ti€u chuén JIS K 5600-5-6.
B: Tuong tng v4i cac Muc 1 va 2 theo ti€u chuén JIS K 5600-5-6.
C: Tuong tng véi cac Muc 3 va 4 theo tiéu chuén JIS K 5600-5-6.

D: Tuong tng v&i Muc S theo tiéu chuén JIS K 5600-5-6.

(5) Két qua danh gia

Cac bang tir 5 t61 8 thé hién céc dac tinh cua ché phém muc va két qua
cua tirng thir nghiém danh gia trong timg vi du trong s6 céc vi du thuc hién tur 1

t&i 20 va céac vi du so sanh tur 1 téi 5.

Bang 5

dul | du2 | du3 | dud4 | du5 | du6

Gia tri hydroxyl cua ché phAm muc [m
Y Y P e [me 14 2 60 3 14 14

KOH/g]
Panh gia dic tinh d& pht A A A A A A
Danh gia dd cting but chi A A A A B A
Thir nghiém i
, .| banh gia ddc tinh két dinh A C A A A A
danh gié
Dbanh gia dac tinh chiu
, A C B C A C
chung cat
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Bang 6
Vi Vi
Vi Vi Vi Vi du
du du
du7 | du8 | du9 12
10 11

Gia tri hydroxyl ctia ché pham muc [mg

KOH/g]

14 | 14 | 14 | 14 | 14 | 14

Pénh gia dic tinh dé phu B A A A A A

Thu Danh gia do cung but chi A B A A A A

nghiém | Panh gia dic tinh két dinh | A C B A | A A

danh gia Panh gia dic tinh chiu

chung cat

Bang 7

du | du | du|du| du | du|du| du
13 14 | 1516 | 17 | 18 | 19 | 20

Gié tri hydroxyl ctia ché pham muc

14 |14 | 14|12 6 | 14| 14| 14
[mg KOH/g]

Péanh gid ddctinhdéphu | A | A | A | A | A|A|A | A

Thtt | Panhgidddocingbutchi | A | A | A | A | A | A | A | A

nghi€m ["panh gia dic tinh két
dinh | gt AlAalalalalalala

g81d  "Danh gia dac tinh chiu

chung cét
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Bang 8
Vidu Vidu Vidu | Vidu
Viduso ’
so sanh | so sanh | so sanh SO
sénh 1
2 3 4 séanh 5
Gia tri hydroxyl ctia ché phdm muc
<1 121 <1 <1 <1
[mg KOH/g]
Danh gia dic tinh d& pha A A A A A
Thtr | Panh gia d6 cing bt chi A A A A A
nghiém ["Hanh gia dac tinh két 5 N 5 5 5
danh | 4inp
gid Danh gia dic tinh chiu
< D D D D D
chung cat

Nhu duoc thé hién trén cac bang tur 5 toi 8, theo cac vi du thuc hién tur 1
t61 20 st dung ché phdm muc chira monome don chic (A), monome da chirc
(B), chit khoi mao quang trung hop (C) va chat mau (D) va c6 gié tri hydroxyl
nim trong khoang 16n hon hodc bang 1 mg KOH/g va nho hon hodc bang 100
mg KOH/g, da xac nhan dugc ré'lng cac két qua dac biét tot thu duogc trong cac
thtr nghiém danh gia lién quan téi ddc tinh dé phu, do cing but chi, dic tinh
bam dinh va déac tinh chiu chung cit. No6i cach khac, theo céc vi du thuc hién tu
1 t61 20, da xac nhan duoc réng dac tinh lam kho cua 16p muc 14 va déc tinh
bam dinh cua 16p muc 14 1é€n bé mit theo chu vi ngoai cuia lon nhom la déac biét

r
A

tot.

Trai lai, theo cac vi du so sanh 1, 3 t6i 5 st dung ché phém muc c6 gia tri
hydroxyl nhé hon 1 mg KOH/g, d3 x4c nhan duoc ring ché phdm muc kém hon

vé dic tinh bam dinh va dic tinh chiju chung cét.

Hon nita, theo vi du so sanh 2 str dung ché pham muc c6 gia tri hydroxyl
vuot qua 100 mg KOH/g, dd xac nhan dugc rang ché pham muc ¢6 dic tinh

bam dinh dic biét tét, nhung kém hon vé dic tinh chiu chung cét.
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Can luu y rang, theo mot khia canh, sang ché c6 thé dugc 4p dung cho

théan lon.

Noi céch khéc, than lon theo sang ché cé: 16p than lon lam béang vat liéu
kim loai hinh tru; 1é6p muc dugc tao ra trén bé mat theo chu vi ngoai dang cong
ctia 16p than lon, va duoc tao ra bang cach phun ché pham muec in phun lam kho
dugc bang tia cuc tim bing dau phun muc, Ché phidm muc in phun lam kho
duge bing tia cuc tim, ché phidm ndy chita monome don chuc (A), monome da
chirc (B), chét khoi mao quang trung hop (C) va chdt mau (D), véi gia tri
hydroxyl nim trong khoang 16n hon hodc bang 1 mg KOH/g va nhd hon hoic
bang 100 mg KOH/g, va dugc lam khd bing céch chiéu 4nh sang cuc tim; va
16p phu dugc lam bang vat liéu phii chira nudc va duge phén 16p trén 16p muc

dé pht 16p muc.

Hon nita, sang ché con c6 thé dugc 4p dung lam phuong phap ché tao

than lon.

Noéi cach khac, phuong phap ché tao than lon theo sang ché c6 cac cong
doan: tao ra 16p muc bing cach phun ché pham muc in phun lam khé dugc bang
tia cuc tim 1én bé mat theo chu vi ngoai dang cong cua 16p thén lon lam bang
vat liéu kim loai hinh tru bﬁng dau phun muc, Ché phém muc in phun lam kho
duoc bang tia cuc tim, ché phdm nay chtra monome don chiic (A), monome da
chtric (B), chét khoi mao quang trang hop (C) va chat mau (D), véi gia tri
hydroxyl nam trong khoang 16n hon hozc bang 1 mg KOH/g va nhé hon hoic
bang 100 mg KOH/g, va lam khd ché phdm muc in phun lam kho duoc bang tia
cuc tim bang cach chiéu 4nh sang cuc tim; va tao ra 16p phu dé phu 16p muc

béng cach phu vat lidu pht chita nuée 1én 16p muc.

O day, phuong phap theo séng ché khac biét & chd, 16p phii dugc tao ra
bing cach phi vét lidu phu chira nude c6 thé hoa rin bang sdy dé lam vét liéu

pht chtra nude.
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Hon nita, phuong phép theo sang ché khac biét & chd, 16p phu duoc tao
ra béng cach phu vat liéu pht chira nudce trén co sé nhuya amino lam vét liéu phu

chira nude.
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YEU CAU BAO HO

1. Ché pham muc in phun lam kho duoc bang tia cuc tim, ché phim nay chira
monome don chirc (A), monome da chirc (B), chét khoi mao quang trung hop
(C) va chat mau (D) va dugc lam kho bang cach chiéu anh sang cuc tim, trong
do:

gia tri hydroxyl clua ché phdm muc in phun lam kho dugc bang tia cuc
tim nim trong khoang 16n hon hoic bing 1 mg KOH/g va nho hon hoic bang

100 mg KOH/g, va

ché phém muc in phun lam kho duoc béng tia cuc tim tao ra, béng cach
in phun, 16p muc nam gitta bé mit theo chu vi ngoai dang cong cua 16p thén lon

lam bﬁng vat liéu kim loai hinh tru va l6p phu lam bé“mg vat liéu phu chtra nudce.

2. Ché phidm muc in phun lam khd dugc béng tia cuc tim theo diém 1, trong d6
it nhat mot trong s6 monome don chitc (A) va monome da chirc (B) 1a monome

chtra hydroxyl.

3. Ché phém muc in phun lam kho dugc bé‘mg tia cuc tim theo diém 1 hoac 2,
trong do ty 1€ luong tron cua chét khoi mao quang tring hop (C) va chéat mau

(D) thda man biéu thirc: 0,5 < (chét khoi mao quang triung hop/chit mau) < 5,0.

4. Ché pham muc in phun lam khé dugc béng tia cuc tim theo diém bét ky trong
sb cac diém tir 1 t6i 3, trong d6 chét khoi mao quang tring hop (C) 14 chat khoi

mao quang trung hgp trén co sé axylphosphin-oxit.

5. Ché pham muc in phun lam khé duoc bang tia cuc tim theo diém bét ky trong
s6 cac diém tir 1 toi 4, trong d6 ty 1& lugng tron cua monome don chirc (A) va
monome da chirc (B) théa man biéu thirc: 2 < (monome don chirc (A)/monome

da chuc (B)) <20.

6. Ché pham muc in phun lam khé dugc béng tia cuc tim theo diém bt ky trong
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sb cac diém tir 1 t6i 5, trong d6 s6 nhom chire trung binh ctia hop chat c¢o thé
polyme hoéa chira monome don chirc (A) va monome da chirc (B) nim trong

khoang 16n hon hoic bing 1,0 va nho hon hozc bang 1,4.

7. Ché pham muc in phun lam khé dugc bang tia cuc tim theo diém bat ky trong
s6 cac diém tir 1 t6i 6, trong d6 monome don chirc (A) chira monome don chirc
c6 nhiét d6 chuyén héa thiy tinh nho hon 20°C, va ty 1& ham luong cia
monome don chirc c¢6 nhiét d6 chuyén héa thuy tinh nho hon 20°C trong
monome don chtrc (A) ndm trong khoang 16n hon hoic bang 50% trong lwong

va nho hon hodc bang 100% trong lugng.
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