CHAPTER IV

RESULTS AND DISCUSSIONS

4.1 Morphology of the toner and carrier F/f
2

-~ -
The scanning electron miczographs of'the four-types of toners: black, magenta,
yellow and cyan toners arefsﬁg/ Pt Figuré&4-1. They aréspherical in shape with a

smooth surface. Their siZCs '-FQ.S;fmicrempters in diameter, which are resulted

/

— e . .
from ten measurements parficle Wp% They have the average particle sizes
W ]

Figure 4-1 Scanning electron micrographs of the four types of toners: (a) black toner,

(b) yellow toner, (c) cyan toner, and (d) magenta toner
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about 6.31, 5.94, 6.38 and 6.50 micrometers for black, yellow, cyan and magenta
toners, respectively. So, magenta toner has the biggest particle size, while yellow

toner has the smallest particle size.

JSKUN 20um B, X

© (@

1SkU  Z0um

Figure 4-2 Scanning electron micrographs of the three types of carriers: (a) F-150, (b) F-150, (c)

TSV-200, (d) TSV-200, (¢) Z-250, and (f) Z-250.
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The scanning electron micrographs in Figure 4-2 are for the three types of
carrier: F-150, TSV-200 and Z-250. The TSV-200 and Z-250 are irregular shape with
the rough surface while the shape of F-150 carrier is more spherical with the smooth

surface than the other, which has the average particle sizes about 90 micrometers.

Four types of ciita, ye ck toner) were each

mixed with TSV-200 ¢ e..gé;'ev pers  were prepared by various

seconds. After each rotating time, tk , Erheasured for the g/m

values. The g/m curves for tl_le‘bgck toner and Téy -200 carrier are plotted in Figure

4-3 to obtain the C@M &Qyﬂtﬂmg tw.&acng are in a similar
tendency theﬁo c%llar s %ri@l when the #otating time of'the developer
proceeded froqlﬁ to § sﬁlﬁs. A ta;l,Me'J/n’g vme c}:a]n@d EJowly and
became almost steady afterwards.

Figures 4-4 to 4-6 show the g/m curves for the three types of toner (cyan,
magenta and yellow toner) mixed with the same carrier under the same condition as

for the black toner, charging the rotating times from 15, 30, 60, 90, 120, 240 and 360
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seconds to 3, 5, 10, 15, 30, 60, 90, 120, 240 and 360 seconds. At a short mixing time
(3 to 15 seconds), increases in the g/m values at all toner concentrations are

significant. After 15 seconds of mixing, the q/m values for all toner concentrations are

|
w/o g/m value in relation to the

stable at each individual plateau.

Figures 4-7, 4-9, 4-11 and 4-

concentration range from 1 tration, the coverage

of the toner particles on thg upied more than one

layer. The outer layer had ould not be charged by

rubbing with the carrier particlcs . Thus, the'g/m values decreased when the toner
S L

concentrations were increased. e

—::-"-‘lf“{ﬁkﬁ" )

Yo kY )
Figures 4-8, 4-10, 4-12-and crse g/m values of Figures

I

4-7, 4-9, 4-11 and 4-13. Tl}e curves of m/qualues increased when the toner

mﬂ;uog;g PSP B VRS v vt i

not change si 1ﬁcant1y when chan e toner con@entrations fromd to 3 wt%,

especially at h lﬂrlﬁm j@ IH m fl Q n ﬂvfl ﬁng’l'alues in
Figure 4-15 in relation to the toner concentration of four types of the toner mixed with
TSV-200 carrier at the rotating time of 360 seconds. It is shown that the m/q values
were increased when the toner concentrations increased from 3 to 10 wt%. The
surface state theory could explain this observation [21]. The mechanism of

electrification has been discussed as due to the presence of the surface states in the
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forbidden gap of the polymer. Tribocharging was extremely sensitive to the surface
states, and any surface change at the time and point of contact would have affected the
value of the work function, which may be due to changes in the electronic surface

states of polymer. So, the g/m value was changed when the rotating time and the toner

Iy,

C --:-u 485 ratio (q/m) and toner

concentration were changed.

The relationship betwe
concentration is an import or t smporient Xero: oraphic developers. In
general, the toner g/m gen ‘ C \\\ the product of terms
related to the physics of ¢ . and the mechanics of

charging [22], e.g.:
+,1J: ' r

q/m = (A'/ (C+Co)) ¢t A (4-1)
PhYchs d : aechanics
and extended toner/carriet: g.:;;_;:m:::::m:;:;ng- tes of t) is predicted
=21 LA ) ALk S Y |

to generate a simple inversey'm .

i%.e.:

q/ m= (A’/ (C+C‘)L (¢toner ¢camerh} (4-2)

ﬂuﬁc’mﬂ'ﬂﬁWMﬂ‘i a9
e 1 T O VLA R

and C, are corstants related to the size and density of the toner and carrier particles.
The rate constant y defines the rate of triboelectric charging, and is related to the mode
of the toner/carrier mixing process. The ioner and ¢earrier terms represent the charging
tendency of the toner and carrier particles, and the relative magnitude of these two
terms directly governs the polarity of the toner particles, and also affects the

magnitude of the toner charge.
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Accordingly, an m/q vs C plot for charging data taken after an extended
mixing should be linear with a slope of 1/A, however, most two-component
xerographic developers do not follow Eqn. (4-3). The characteristic “constant”
materials terms §ioner and Qearrier can be quite variable during a typical triboelectric

charging experiment, as a result of mixi ed changes in toner and/or carrier

further affected by other
—

tior an@nditions of temperature

composition. Additionally, suc
controlling factors such as tone
and humidity.

Because the surfac pically composed of
several components, e.g., bind ' a\ etc., the Groner and Gcarrier
terms in Eqn. (4-3) may be expre }4' ace-weighted contributions from
the various components [23],e.g., == .

- ’ — = ;.' L ..:
¢ = Py-p; + B (4-4)
V

where the total sum of thﬂfra

tc.&quals unity, and the

parameters p; and p; etc. are €hasacteristic charging factors for the various surface

p— ﬂﬂﬁl‘?ﬂﬂﬂﬁﬂﬂqﬂ‘i
QRIAINTU NN Y

The mécthanical forces of the triboelectric mixing process affects the surface
composition of toner and carrier particles, i.e., the P;, P; values are functions of the
mixing time, and the resultant g/m values can be complex non-linear functions of

mixing time.
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4.2.2 Toner charg ope

The black tonermas mixed with each type of the ﬂm’er (F-150, TSV-200

and Z-250 carriers) ﬂ ﬁtﬁﬁhﬁﬂ W%me ﬂ;ﬂt at the rotating

speed of 800 rpm in Minishaker and the r%tatlng times of 15, 30, 60, 90 120 240 and

s60 seconds il 4 G004 i UV HRIARE] e on

value of Z- 250 is highest and that of F-150 is lowest, however, the ¢/m value of Z-250

is slightly higher than the g/m value of TSV-200. All curves have the similar trend of
toner charges in Z-250 carrier, and the g/m curves of the TSV-200 carrier change
increase rapidly when the rotating time of the developer was continued from 15 to 90
seconds while the toner charges for F-150 carrier increased when the rotating time of

the developer was continued from 15 to 120 seconds. After that, the q/m values
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changed slowly and became steady. Table 4-1 shows that the elements of F-150
carrier are mostly consisted of Fe (65.9%), Zn (18%) and Cu (15.7%), while only Fe

is mainly or principally (up to 99.6%) found in TSV-200 and Z-250 carriers.
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Figure 4-16 Dependence of g/m on deve ‘ ‘ “black toner and Z-250, TSV-
r u'..‘-" .
200 and F-150 at 800 rpm by blow-off m
y; |
The g/m value resulting fo é oner and Z-250 carrier

i
is higher than those of TSV"ZOO and F-150 c ier. It is explained that charges

N polyﬂ,umcm NS WYV e v

functions of the contacting materials e TSV=200 and Z-250/carriers are

Of§;<3&:1@951;1‘@m WiRieh(Ha L

F-150 which is consisted of Fe (65.9%), Zn (18%) and Cu (15.7%). Therefore, the Z-

250 and TSV-200 carriers give the higher q/m values than F-150 carrier. At the
beginning time (15 to 60 seconds), the g/m values of black toner and Z-250 carrier are

higher than TSV-200. Difference in shape is responsible for the varied q/m values.
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Table 4-1 The elemental components of the carriers

Concentration of element in carrier, %
Type of element
F-150 TSV-200 Z-250
Fe 65.894 99.673 99.506
Zn =
Cu -
Mn 0.047
A% 0.045
Ti 0.07
Si 0.09
S 0.011
Ca 0.063
Mg ' 0.107
Al 0.062

uﬁﬁwﬂﬂsﬂﬂﬂnﬁ

Cr 0.043

» AW a\ammum'mmaa

Total 100 100 100




49

4.2.3 Toner charge dependence on mixing method

The black toner was mixed with each type of carrier (F-150, TSV-200 and

Z-250 carrier) by vertical rotating and horizontal rotating. Figures 4-17 and 4-18 show

the relationship between the q/m values a e rotating times of black toner and

e ¢/m values and the

er at 5 wt% of the toner

Figures 4-19 and 4-20 > rélationship, b \-‘
cach type.of the ¢

based on the total weight and the rotat e )0 and 120 rpm, respectively. The

g/m values of each mixing e y:as mentioned in Section

Y )
433, -

AULINENINYINS
ARIANTUNRINYINY
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Figures 4-21 and 4-22 show the relationship between the q/m values and the
number of revolutions of black toner and TSV-200 carrier at 1, 3, 5, 7 and 10 wt% of
the toner based on the total weight and the rotating speed of 800 and 120 rpm,
respectively. The g/m values of vertical mixing method with 800 rpm are higher than

120 rpm but become lower at the

the g/m values of horizontal mixing methot
lower concentration, 1.e. at 1 and 3 wi '

explained that the higher the & the gre@r rubbing and collision.
The toner charge increases wi a uraies,to a certain value. The
force between toner and carii ' vided into thrce te gions: elastic, plastic and

destructive. In the elastic re the increase of force,

Besides the main factor of the h iz ad vertical rotating, the gravity force
is another important fact JAs the bottle rotates the mix ride ; one side and then
Veumm .
falls back through the cen E 0 ‘] effect with resultant
4

collisions of developer as show‘a in Figure 4-25. T&?ﬁ developer (toner and carrier) has

the different densmeﬂrﬂal&k’g i tea ok p@lydr fohitd o carier is consisted

of metal. The caﬁr is fal faster tharf the toner tlB- less the tonef“fubbing an
e q es 0 jm Hua n\EJ fl)@nﬂre lower

than the g/m values of vertical mixing method with 800 rpm. However, the g¢/m values

collision. So,

are inverse at the lower concentration, i.e. at 1 and 3 wt% of the toner based on the
total weight because the q/m values are mostly generated by rubbing between carrier

and toner particles.
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Developer
er and carrier)

F imre 4-25 The model of horizontal mixing

AUYANYNINYNS

Figures 4-23 fand 4-24 show the relatlonshlp between the g/m Values and the
e QL TS P B
toner based on the total weight and the rotating speed of 800 and 120 rpm,
respectively. The g/m values of each mixing method show the similar tendency as

Figure 4-21 and 4-22 at 5 wt% of the toner based on the total weight.
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Comparing between the vertical and horizontal mixing methods, initially, the

g/m values of the vertical mixing method are higher than the q/m values of horizontal
mixing method but become lower at the equilibrium state. When the mixture of toner
and carrier are mixed by vertical mixing method that is vertically rotated with
oper powder to scatter upward from
the bottom of the glass cell. At an ini 'Mﬂ e action induces the greater
diffusion of the particles, the@mg ppd@tween the toner and the
carrier particles occur. HOM ] les is limited by the
flinging and slipping toward«th 1. T x\ casonably assumed to
decreasing the charging sit c | ONEr 3 nd '_ particles. While, the

nethod that the particles

eccentricity. This eccentricity induces th

mixture of toner and carrier
tumbling down the surface toward the.botton ofithe glass cell cause the diffusive

action to occur. This action enhanci 18 ele_diffusion and scattering of the

From the previous dlscu§s10n the g/m val&’s of vertical mixing method with

500 pm are highe tﬁlu&l]’} ublof Bofonf b mefbhd it 120 o b

become lower at the lower concentration, fe.at 1 wt% éfitoner based ofi-fotal weight.
In the powca H,])l@ qn j m ;N«m is 3 ZJdEBI @ illerpamcle
collisions and collisions against the wall material of the transporting pipe. At the
lower concentration, there are many more contact areas between toner and carrier in
the horizontal mixing method than the vertical mixing method. While, the diffusion of

the particles in the vertical mixing method is limited by the flinging and slipping
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toward the glass wall. The q/m values of horizontal mixing method are therefore

higher than the gq/m values of the vertical mixing method at the lower concentration.

4.3 Measurement of charge properties by the E-SPART analyzer

4.3.1 Toner charge depende ation (Wt%)

Various concentM ' ) o b ack toner were mixed

with TSV-200 carrier an ‘speed of 800 rpm in

Minishaker for 4 minutes at the toner charge is

Figure 4-27 displays the curves of alues of the developer (black toner and
TSV-200 carrier) and the ton 110, wt% at the rotating
'V!‘i S ‘
speed of 120 rpm by a ho 17“ nt futes. The toner charge
: J

and concentration relationship i ‘s the same as that of Flgure 4-26.

ﬂUEl’J“ﬂHVI‘iWHWﬂ‘i
’QWTéNﬂifU AN Y
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Table 4-2 The q/d values of various concentrations of the black toner at the rotating

speed of 800 rpm in a Minishaker for 4 minutes (240 seconds)

Number of

Amount of black toner (wt%)

1 5 7
measurement ™ P " d
s s s s
grd dev. v dev. gd dev. g dev.
1 -7.26 | 3.39 . 280 | -1.82 | 1.75 | -1.47 | 1.22
2 6.74 | 3.57 é; 199 | 178 | -1.69 | 1.41
3 -6.21 | 4.2 ' -224 | 1.82 | -1.34 | 1.17
average -6.74 | 3. -2.02 | 1.78 | -1.50 | 1.27
Table 4-3 The g/d values of#vari toner at the rotating
speed of 120 rpm with horiz or 1 s (600 seconds)
ack toner (wt%)
Number of 1 7
measurement }_ﬂ
B std std
g i dev. g dev.
1 -5.93 2.73 ’ -1.56 | 1.17 | -0.98 | 0.68
2 -6.12 2.95.1 -3‘(2? 203 | -1.19 | 1.04 | -0.93 | 0.70
3 -5.£ﬂ %& ]}‘331 ‘ 85’] ﬂl‘ﬁm 1.02 | -1.22 | 1.00
average -5.95iqll 2.88 2226 .08 | -1.04 | 0.80

AR

N

-1.33

Tables 4-2 to 4-3 show that their q/d values are negative similar to the result for

the q/m measurement. The g/d values also decreased when the toner concentrations

were increased in the toner concentration range from 1 to 10 wt%. Figures 4-28 to 4-

37 are the g/d chart of black toner and TSV-200 at various concentrations at the

rotating speed of 800 and 120 rpm, respectively. They show that the toner charge
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values were negative charges than the positive charges to result in a total negative

charge.
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4.3.2 Toner charge dependence on carrier types

Table 4-4 Effect of carrier type on toner charging

Carrier
Mixing method F-150 TSV-200 Z-250
Stddev. | g/m | Std dev.
Vertical mixing* 18.99 | 16.22
Horizontal mixing** 24.99 14.71
* The rotating speed of 800 rpmyfor 4 ¢ '{ l.-*r-u_ 4
** The rotating speed of 120 rpm o | ,
ﬂldi id
qf:;h b )
Table 4-4 shows the depend V7 f.q/m or er types under the condition as
mentioned above. The gq/m value __,__Affgjé 4; he hig but that of the F-150 carrier
is the lowest for both ro ‘"'EI:_:._.:.: ':":"'""""'""‘"‘“*‘":' ii similarly as those

0

a5 SIHEAD EJJ!I? A P
P LG L L LN

all three develapers are negative similar to those of q/m values. Regardless of the

mentioned in Section 4.2.2 m

mixing speed, the g/d value resulting from the carrier Z-250 is the highest whereas

that of the carrier F-150 is the lowest.
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Table 4-5 The g/d values of the developer with various carriers mixed vertically at the

rotating speed of 800 rpm in a Minishaker for 4 minutes (240 seconds)

Number of LAt (798
measurement F-150 TSV-200 Z-250
q/d std dev d std dev q/d std dev
1 -1.62 -3.71 277
2 -1.64 | -3.32 2.85
3 -1.70 3.73 2.70

y Mg

average -1.65 L\\\\ 59
! 43 ‘ .‘ % r .
Table 4-6 The g/d values of

t\\ mixed horizontally at

the rotating speed of 120 rp ‘ \

Number of
measurement 7-250
! std dev
1 1474 W% | 252
2 21571 1.00 -3.05 2.03 -3.99 2.33
‘o | Y
AR ANENINYNAG =
average Y159 | 094 -3.21 2.26 -4.63 2.41
ARIAINIUNRTINGA Y

Figures 438 to 4-43 are the g/d chart of the developer with various carriers at
the rotating speed of 800 and 120 rpm, respectively. They show the toner charge
values were negative charges than the positive charges to result in a total charge of

negative.
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4.4 Evaluation of print quality

4.4.1 Description of types of toners

Qand thermal property of

toners. The melting points ag re of th types of toner have the

nearly values as that showngifi T3 4 - \

Table 4-7 Thermal property

Toner .
Glass transition
Color temperature (°C)
Black 93.8
Cyan NA
Magenta NA
Yellow ' o743 | NA

Table 4-8 Hows the wavenuml%cr of four t es of toners, analyzed using
e RV AT I o e
stretching of alkene, C-H stretching of alkane, C=0 stretching of ester, C=C
stretching of aromatic hydrocarbon, C-C(=0)-O stretching of aromatic ester, O-C-C
stretching of aromatic ester and C-H bending, suggest that all toners might be
aromatic ester which also exhibits crystalline structure as seen earlier (Table 4-7).

Since, the melting point and the glass transition temperature were found in the black
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toner, it indicates the presence of both crystalline and amorphous structures. The

advantage of having low melting point is that the toner can fuse at low temperature.

The low fusion toner can enhance the quality of line and alphabet and save energy.

The spectrums of four types of toners are shown in Appendix D.

Table 4-8 The wavenumber of four ty) ":.::\ul C ',f

Type of toner

Wavenumber

(em™)

ASSIgH 1ent

Black

1495
1454
1 r_,
10344

N
[
e

763

Cyan

YRTAN

@27
1731
1603
1495

1454

1270

e

Fl 18]

atic hydrocarbon (sharp, medium)

ehte (sharp, weak)

vl
‘-‘ weak)

C-H bending (sharp, medium) J

C-H stretching of alkene (sharp, weak)

TR & 2

C=0 stretching of ester (sharp, medium)

C=C stretching of aromatic hydrocarbon (sharp, weak)
C=C stretching of aromatic hydrocarbon (sharp, medium)
C=C stretching of aromatic hydrocarbon (sharp, medium)

C-C(=0)-O0 stretching of aromatic ester (sharp, weak)
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1173

1116

1091

758

730

C-C(=0)-0 stretching of aromatic ester (sharp, weak)
O-C-C stretching of aromatic ester (sharp, weak)
O-C-C stretching of aromatic ester (sharp, weak)
C-H bending (sharp, medium)

C-H bending (sharp, strong)

Magenta

3027

2919

1731

1603

1493

1446 .

1342

1152

763

695

Yellow

1727

3031 7=

2919 E

nai(s arp, weak)

"‘1-‘ Y
Ll stretching ofa Kane (Shaip, medium)

“',v [Chi ng of ester (SHa dium)
’&/ 1ing of 2 ® rbon (sharp, weak)
: / ..v. bon (sharp, medium)
tc _h “7“- ’\\\ ocarbon (sharp, medium)

ﬁ \. s\: ' ester (sharp, weak)

ig of at ‘\- atic ester (sharp, weak)

L)

-
e

arp, rﬁiium)

§ G=O stretching of ester (sharp, medium)

Pkl &) R ERH Sl b, i

1493

YRIAN

1244

1178

1155

763

699

C=C stretcing of aromatiechydrocarbon (shafp{ medium)
RALIAIINENS El....
C-C(=0)-0 stretching of aromatic ester (sharp, medium)
C-C(=0)-0 stretching of aromatic ester (sharp, medium)
C-C(=0)-0 stretching of aromatic ester (sharp, medium)
C-H bending (sharp, medium)

C-H bending (sharp, strong)
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4.4.2 Description of printer type

All the toners of black, cyan, magenta and yellow toners were evaluated
for their print qualities by a Canon printer (Canon Laser Shot LBP-2710) that uses the

polymerized toner. The print-outs were ¢ ared with a Fuji printer (Fuji Xerox

The solid densi : ' odu n were measured at solid area and

\

percentage halftone area a reflection densitometer (RD

915). The solid densities of tssand Fuji \ uts are shown in Table 4-
8. The solid density of Canon p rduts is” than those printed by Fuji. In

LRI I
1eTized toner igher solid density than the

previous research [16],-the pe
pulverized toner. In thig Ca "\ﬂ er solid density than
the pulverized toner, besim the polymerized toner’s print-@s have the lower gloss

than the pulverizeFTyﬁ ‘xpﬁov‘ %] ﬂ%wﬂmiﬁ?loss of print-out.

The print-out has thie high gloss, so it has the high density. Moreover, the major

oo QRGO HNATREAE B

We could n& get technical information from these two manufacturers.



Table 4-9 The solid densities of Canon print-outs and Fuji print-outs

74

Solid densities of toner color

Type of print-out Black Cyan Magenta Yellow
Canon 1.43 0.88 112 1.54
Fuji 1.70 1.41 1.00

Figures 4-44 to 4-47 a

Fuji print-outs. Both toners piot

print-out.

1.6

1.4

12 +——

T iy
EJ __n, !

i

N,

CUTVE!S Of tone rcp1 »—.--~.~,-

n of Canon print-outs and

reproduction of each color

--®--Canon| |

—e— Fuji

% Halftone

Figure 4-44 Dependence of tone reproduction for black toner
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1.8

1.6

% Halftone

Figure 4-46 Dependence of tone reproduction for magenta toner
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-- & --Canon ||

The sharpnegsc hos print-outs and Fuji

i |
print-outs, measured by +4he image analyzer, is shown in- igures 4-48 to 4-55,

respectively. Figuﬂ zﬁx E‘i;?j ﬂﬂﬂ%l wrﬂ @iﬂ 35.5, 263.25, 351,

702 and 1053 micfometers or 0.25, 0. 5 0.75, 1.2 and 3 points) and the ‘n and I”
charactersﬁ' Wg@ gﬂﬂ ‘ng“% r‘lq w Ejf.}' ant}e Canon
print-outs, tﬁe lines and the characters have sharp edges while Fuji print-outs show
ragged edges. The alphabets and lines of Canon printer were sharper and smoother
than Fuji printer because the Canon print-outs were printed from polymerized toner
while the Fuji print-outs were printed from pulverized toner. This result is similar to

the work of Kamiyama et al. [1], Yanagida et al. [2] and Kiatkamjornwong et al. [16].
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The polymerized toner has the spherical shape while the pulverized toner has the
irregular shape. The spherical shaped toner is more efficiently, uniformly and
triboelectrically charged than the irregular shaped toner. So, the polymerized toner
had the higher charge and could be transferred more to the paper than the other, i.e. a

full coverage of the toner on the printed arée

i
g

AR INYNS NS

Figure 4-48 The image of the hnes (0.25 pt) by image analyzer: (a) Canon (b)

Fui QWWMT’]?WNW'W’MM&H
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Fuji

3y, T
ot e
Y"‘ AT “ 4 ; 5 B
5 'V; . ¥ ; - §

S
el ing

Figure 4-50 The image of the lines (0.75 pt) by image analyzer: (a) Canon (b)

Fuji
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(a) (b)

Figure 4-52 The image of the lines (2 pt) by image analyzer: (a) Canon (b) Fuji



(a) (b)

Figure 4-54 The image of the “I” character by image analyzer: (a) Canon (b)

Fuji
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Figure 4-55 The i I chasa A by, image analyzer: (a) Canon (b)

Fuji

4.4.5 Color gamut and gamut voh
o A 7

i
s

Color gam V d gamu -\# color charts by the
spectrophotometer (X- lesp 62), measurement geometry (ﬂ [lluminants D65, CIE

1931 10° obseweﬂuﬂ anwﬂﬂtsjﬂwnmﬂl? in Figures 4-56

and 4-57. Figure 4%6 is the relatlonshlp‘between chroma (Cap*) and lxal}tness (L*). It
o B AT HADVDAE A < i
than the color gamut of Fuji print-outs, using pulverized toner and it is shown clearly
at the higher 50 L* value. Figure 4-57 exhibits the relationship between a* and b*. It
is shown that the color gamut of Canon print-outs is wider than the color gamut of

Fuji print-outs in the ranges of redness-yellowness and yellowness-greenness.
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However, the color gamut of Canon print-outs is narrower than the color gamut of

Fuji print-outs in the ranges of greenness-blueness and blueness-redness.

For gamut volume, the values of Canon print-outs and Fuji print-outs equal to

11294 and 7986, respectively. Besides, the ets of data in Appendix F that are the

L*, a* and b* values of two sets of p:

These results could be arly-as th \ ss of the alphabets and

lines that the polymerize spherical shape while the

pulverized toner (Fuji’s t pherical shaped toner is

more efficiently, uniforml an the irregular shaped

toner. So, the polymerized t >ould be transferred more

to the paper than the other [1, 2 erage of the toner on the printed

area was obtained. For -this r could produce the wider

color gamut and gamut volt ! o

.ll
i
L

U

AULINENINYINT
ARIAATUAMINYAE
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® Canon
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0.00  10.00 .00 0 40. ( \0 80.00  90.00  100.00

Figure 4-56 The relationship b (Cap+ and L*) of Canon

print-outs and Fuji print-o inants D65, CIE 1931

10" observer

& Canon |
o Fuji |

Figure 4-57 Diagram CIE L*a*b* of Canon print-outs and Fuji print-outs,

measurement geometry d/8°, llluminants D65, CIE 1931 10" observer
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