21

211
(nonimpact printing)
Lord Rayleigh .. 1878 [Walter, 1991]
1998 |
, 255(] ,
1
2
(continuous ink jet -~ CIJ) (drop on demand ink jet
DOD) [Freire, 2006]
2111 (C13)
(piezo crystal)
(drop deflection) 2
binary-deflection ~ multiple-deflection [Le, 1998] binary-deflection
(charge electrode)

(qutter) 2.1 [Le, 1998]



L J
Drop Generator ~ Charge
P electrgde C - T - .
High voilage Gutter Ui
deflection plaie Paper

21 binary-deflection system
multiple-ceflection binary-deflection multiple-
deflection
2.2 [Le, 1998]
I 43:2/'2//5:3{
*Xoow 5 ? \
Drop Genceraior - Charge 7 e
eleclrode N vaiae Gutter
deflection plate Paper
2.2 multiple-deflection system
2112 (drop on demand, DOD)
2
(thermal ink jet ~ T1) (bubble jet)

(Piezoelectric inkjet ~ P1)

2.3 (nozzle)
10-100
resistor



290

15 25-40

150

nozzie Fﬁ
S resistor

T'Edl JIUUULES buuaie

LN EXJENTS

U0 COTEpISES i aroplet releases

2.3 (thermal inkjet)
[http://dictionary.zdnet.com/defmition/inkjet+printer.htmi]

(lead zirconate titanate ~~ PZT)

3
bend-mode piezoelectric push-mode piezoelectric
shear-mode piezoelectric
24-2.6 [Le, 1993]


http://dictionary.zdnet.com/defmition/inkjet+printer.html

212
2121

25
(Newtonian)

Diaphragm

Piezo
ceramic

e

2.4 Bend-mode piezoelectric

Transducer
foot

ceramic

Diaphragm

2.5 Push-mode piezoelectric

Electrode
Piezo

2.6 Shear-mode piezoelectric

0.05-1



pH 759 35-60
200
2122
L (colorants) 2 (pigment)
2
11 (dye-based ink)
12 (pigment-based k)
(pigment)
(agglomerate  aggregate)
2. (solvent)
(agglomerate aggregate)
(clogging)
(dle-ionized water)
3 (co-solvent)
[
4, (dlispersant)
5. (bindler)

6. (humectants)

(dyestuff)

(dye)



1. (Surfactant) |

8. - (pH adjusting agents)
759
9. (additives)
60-90
530 ! 1-10
0.1-10
pH 0.1-0.5
0.05-1
1
213
(amino polysaccharide)
2.1 (deacetylation) 2.8
14 linked  2-acetamido-2-deoxy-/5-D-
glucopyranose .. 1811 Braconnot [Hudson  Jenkins, 2002]
(antimicrobial ~ activity) (non-toxicity)

(biodegradability)
Rouget [Hennen, 1996]
.. 1859
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EhB
=0
HO &H OH
B O
O 0 ~
OH “x HO NHg7y
2.7 [Hudson  Jenkins, 2002]
CH CH
o= on o=
NH 8 NH
NH
OH O=< OH
CHs
(hitinDeaoetyfese
CH
on o=
NH, A NH
Gfi%;ﬁgr\oHo oﬁEEFfér\oﬂ Chitosan
NH,
OH OH

2.8
[http://www.matenal.chula.ac.th/CCB/enCCB/en_Info_Corner.html]

2131 (degree of deacetylation)
(N-acetyl-D-
glucosamine) - (D-glucosamine)
50
70-95
90-100 (full

deacetylation)


http://www.matenal.chula.ac.th/CCB/enCCB/en_Info_Corner.html

u

2132

pH 6 (-NH2
(-NH3) protonation 2.9)
(polyelectrolyte)
' (primary - amino)
[Oktem, 2003]

(degree of deacetylation)

50
(K9 6.5
pH 6
CH3
C=—0
HO. NH OH
0]
0 = O,
OH n HO @
Uszyuan (lumsazawnsa)
29
2133

(colour strength)
(antimicrobial
activity)
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2134
. -2- - -
(N-[(2-hydroxy-3-trimethylammonium) propyljchitosan chloride; HTACC)

(glycidyltrimethylammonium chloride; GTMAC)
(9 2 -
(N-[(2-hydroxy-3-trimethylammonium) propyl]chitosan chloride; HTACC) [Kim , 2003;
Lim  Hudson, 2004] 2.10

mm

G CH;

(H cl

==(
(| =0 u1~—(n(uzr\—(u e

| i
i OH HO, NH oA
(”3 o)
MWL 0 O—
CHy &
- m HO /NH n l" Cl

OH OH 7
CH,CHCH,~N—CHj

)

|
oH CHj

Chitosan HTACC
2.10 HTACC [Lim  Hudson, 2004]
2 -4- ((N-[(4-dimethyl

aminobenzyl) imino] chitosan) ~ DBIC)

10 -4-
(N-[(4-dimethyl aminobenzyl) imino] chitosan) 2.11
(C=N)
[Hakeim , 2008



?u,
s
HO, NH OH: 1
S o
o d O O>\ -
OH “m HO NH,

13

“H

—0)

1
=0

. H H OH
HC 0 o
/N HO —*> 0 0 . + H)Q
H;C HO |T i
CH

] Z—

0,
OH m

N,N'-dimethylaminobenzaldehyde @

Chitosan
N-[(4-dimethylaminobenzyl) inﬁino].chitosan (DBIC)
211 DBIC [Hakeim , 2008]
2.14
NHZHZOCH
75.07 (pi) 61 [Morrison  Boyd, 1992]
2.12
[2549]
0
HN
\/”\ OH
2.12
2.15
2
Imperial Chemical Industries (ICI) Terylene  DuPont Corporation
Dacron
[noly(ethylene terephthalate); PET]
PET
(ethylene glycol) (terephthalic acid) 213
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melt spinning 5

0]

(“) | H H
HO—COC—OH + HO— t'— a— OH

Terepthalic acid l Ethylene glycol

0] 0O lI{ lll
O e

H H

Poly(ethylene terephthalate)

213 PET [Carr, 1995]
45-5.0
o/denier 138
0-0.4%
100
(glass transition temperature) 227-242
250-290 [
. 2550]
(hydrophobic substrates)
(crystalline) 65-85%
115-140
(active
group)

(disperse dye)
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‘non-ionic ~ dye)

130
1
2.1.6
2
2.16.1 (desizing) (scouring)
(non-ionic  detergent)
50-60
2.1.6.2 (setting)
1
217
, CIE
Commission International de |'Eclairage CIE International

Commission on lllumination
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(Spectral power distribution)

(reflectance)
(color matching functions) XYZ
X
Y Z
XYZ 2.1-24
X =k Jo(AVHn)x(a)d () 2.)

—<
11
=<
=
=
—
w
—_
g
0
—
g
=
g
o
—
g
—
N
N
N—

N
11
=<
_—
wn
——
b~
0
4

N
——
b
o
——
>
S—
—_
[NS)
N>

1 100 4)
=\ (A)R{A)d(A)
XY Z 1
S(A)
X(A).y(A).z(A)
2 CIE 1931 Colorimetric observer
xio(A),yl0(A),zw(.A) - 10 CIE
1964 Colorimetric observer
R(A) (spectral reflectance
of specimens)
2.18 CIELAB
CIELAB 3 3
L* a* - b*

CIELAB [Bems, 2000]

XYZ 2528



L*=116 (Y/ Yn)iB- 16 YIYn>00088%  (25)

L*=903.3 (Y/ Yn) Y/Yn< 0008856  (26)
a* =500 [F (X/ Xn) - F(Y/Yn)] (27)
b* =200 [F (Y/ Yn) - F(Z Zn)] (2.8)
F(X/Xn) = (X/ Xn)13 X/Xn > 0.008856
F(X/Xn)=T7.787 (X/ Xn) + 16/116 X/Xn < 0.008856
F(Y/Yn)=(Y/Yn)B Y/Yn>0.008856
F(X/Yn)=T7.787 (Y Yn) + 16/116 Y/Yn < 0.008856
F(Z Zn)= (Z/ Zn) Z/Zn > 0008856
F(Z/ Zn)=7.787 (2] Zn) + 16/116 Z/Zn < 0008856
XYZ
Xn, Yn, Zn (Reference white)
CIELAB 3 Lxa* b 2.14
214 CIELAB

[http://handprint.com/HPWCL/color6.html]

CIELAB
L* 0100( - )


http://handprint.com/HP/WCL/color6.html
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b* ! b*

CIELAB (hue) (chroma)
L*a*p* 29 210
hue angle
chroma a*t=p*=0
hue angle (h) . ' (29
chroma (C#%) (2.10)
2.1.9 - (Kubelka-Munk Theory)
(color strength, KIS)
(Roo) (K) ()
2.11 [Nobbs, 1997]
2 (incident flux)
j X (reflectance energy flux)
(Reo) jx X
0
ta (12 ; .11)

2.15 [Nobbs, 1997]
2.12-2.14
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r t IR
[ 1T
2.15
Ro= (212)
T= (2.13)
A= 1-R-T (2.14)

2.16 [Nobbs, 1997]

Wandnannszny  Wandnasiou
: 1O 4IR, puT
V1 } IR :
3 ] ko Fudauuiniun
Fudauniinium e
v IT 1 & } IR,
eGGERERST e » :
Ta939951

2.16



JRO

JT

2.16
2.15-2.16

R 217

] | Rg 218
J =Rg(IT +JR0)

219

i 219 220

20

(2.15)

(2.16)

2.17)

(2.18)

(2.19)

(2.20)

« 3 221
(2.21)



2.24
P = eZ|
Z =DK(K +29)

l.re

217

2.22

(Roc)
(2.22)
Z 2.23

(2.23)

(2.24)

K 2.252.21
(2.25)
(2.26)
(2.27)

(Surface correction reflection)
(p) 217
Lpe
e ) It



/
J
re |
te |
r J
t J
P
2.28
p_ird +tJ)
R)
“= th I+ 1Xp -rj§
!
15 (correction coefficient)
«
re=004 r1=060 te=lre t=1rl
Roo
R
Roo
Row Rgo
5 Roo , 230 231
(1+v O («5, - «5,»)1'1( + «5X5., )(« .-« 5)
2(«.«5. «,,»«,)1
Rx=B--JB2-1

Roo 231 (KIS)

22

(2.29)

(2.29)

(paint)
| J[Nobbs, 1997]

Rw Rb
(2.30)
(2.31)
211



2.2

Espinosa-Jiménez [2003]
potential

Jocic [1997]

60
Walawska [2003]
(color difference)
Bahmani [2003]
thickener
(Alcoprint)
150

Hakeim [2005]
(curcumin)

Jocic [2005]

pH

Yuen [2007]

yield)

23

Zeta-

67:33

(color

(sodium  alginate)
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two bath
(sodium  bicarbonate)

two bath
Wang [2007]
(cationic pretreatment agent)

36 KIS

pH 1 30 6
Hakeim [2008]

(color fastness) (acid hydrolysis)
(HCL)
(dimethylamino - benzaldehyde)

(bindler)

Leelajariyakul [2008] 1
Phattanarudee
[2009] (serine) (glycine)
(aspartic acid) 555

555 '
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