CHAPTER III

EXPERIMENTAL

3.1 Materials

3.1.1 Four types of polymerized toner: Cyan, Magenta, Yellow and Black

toner

3.1.2  Three types™T c

3.1.3 Mesh screen mash 0 diameétes of 25 micrometers, 500 mesh/inch

3.2 Apparatus

3.2.1  Rolling &“:"‘::m'nzz""rlr' IKA-WORK, Inc.,

] )

Wilmington, USA

3.2.2  Horizontal rotatopthome made) @
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73.2.3.2 Electrometer: R8240 Digital Electrometer, Advantest
Corporation, Tokyo, Japan
3.3.3 E-SPART analyzer: EST-1, Hosokawa micron Corporation, Osaka,
Japan

3.34 Electronic balance: Mettler PM 2500 Delta Range, Switzerland
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3.3.5 Image analyzer: LUZEX F, PM 10-AD, Olympus, Nireco Corporation,
Tokyo, Japan
3.3.6  Scanning Electron Microscope: JSM-5800LV, JEOL, Tokyo, Japan
3.3.7 Differential Scanning Calorimeter: DSC 822, Mettler Toledo,

Switzerland

3.3.8  Fourier Transfo y Impact 410, Nicolet
Instrument Corporation, USA

339  X-ray fluoresc

3.3.11 Spectrophot ' 2, X-Rit corporated (Color Shop
program), Granville, USA

3.3.12 Printer: Canon

3.3.14 Spatula
3.3.15 Forceps

3.3.16 Glass bottle: dlaineter of 32 mllhmeters

ﬂuaqwﬂwswawni
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3.3.1 Developer preparation

The developers (toners and carriers) are different in component and

concentration (wt%). They are shown in Table 3-1.
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Table 3-1: Developers with different compositions and contents

Toner Carrier Concentration (wt%)
Cyan TSV-200, F-150, Z-250 1,3,5,7,10
Magenta TSV-200, F-150, Z-250 1,3,5,7,10
Yellow 1.3.5. 7,10
Black 1,3,5,7,10
3.3.2 Measurement of 7
i
3.3.2.1 Toner ch € 0N tone ation (wt%)

The tone % cai TSV-200) were mixed

together with 1, 3, 5, 7, and 10 ¢ j haker at the rotating speed of

AW IA
800 rpm. The Minishaker was 0,240 and 360 seconds
of mixing in order to m rement unit that was
connected to an electrometeﬂnd a vacuum cleaner. m
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measurement unit, which had a metal mesh size of 25 micrometers on the bottom.

follows:

- The cage with the developer was weighed by an analytical

balance.

- The toner was blown off.through the mesh screen for 15

seconds.
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- The q value was read from the electrometer.
- The cage with the developer was weighed again to determine
the weight of the toner only.

- The toner charge-to-mass ratio (q/m) was calculated.

- The developer was expe imented again 5 times.

- The develo mixing the carrier and
magenta, yellow and black, resp [hey lee 3-2. The charge-to-
mass ratio was determined usi ot ;-\ it '-'f?*c le same measurements as

N

Toner i s ncer . Rotating speed (rpm)
Cyan : 800
Magenta I3 A 800
Yellow TSQ?OO 1387 10 @ 800
a Y
Black Fﬁ Tstod VIE HISROE 119 o0

AN NN Y

The developer in Table 3-3 was experimented in the same

measurements as mentioned in Section 3.3.2.1.
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Table 3-3: Developers for toner charge dependence on carrier

Toner Carrier Concentration (wt%) | Rotating speed (rpm)
Black TSV-200 5 800
Black F-150 3 800

Black Z-250 800
3.3.2.3 Tonerch
The to ) 1 -200) were prepared
with various toner concentraii ), Frand¥ 0% " ir arge was generated by

g (v ' al mixing)
otated vertically by a rotator (MS
1 Minishaker). The rotatingisg s stopped after 15, 30,

ast ‘ the g¢/m by a blow-

60, 90, 120, 240, and 360 ":v .
1

off method as mentioned in Sec 1on 3.3.2:1

ﬂUH’J‘ﬂBVI‘ﬁWHﬂﬂ‘i

3 3.2.3.2 By rotating charging (horizontal mixing).»
YW UHA LNBLIAEL o .
q ¥
horizontal rotator. The rotating speed was 120 rpm. The rotator was stopped after 30
seconds, 1, 2, 5, 10, 15, 20 and 30 minutes of mixing in order to measure the g/m by a

blow-off method as mentioned in Section 3.3.2.1
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3.3.3 Measurement of charge properties by the E-SPART analyzer

The toner and carrier in Table 3-4 were selected to measure their charges

by E-SPART analyzer. The developer was mixed together by vertical mixing and

ge T eaéSPART analyzer)

horizontal mixing.

Table 3-4: Developers for

TR S —
Toner € / [Jo n‘-\ -\\ (wi% Rotating mixin
7 s —
Black 00 "I T\ \\‘ Vertical mixing,

horizontal mixing

Black Vertical mixing,
horizontal mixing
Black Vertical mixing,

' |

horizontal mixing

st R4S 11171
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The toners and carriers were analyzed for the morphology in terms
of particle size and particle shape by SEM technique. This technique coated the
toners and carriers with a thin layer of gold in vacuum and the toner/carrier mixture

was photographed using scanning electron microscopy.
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3.3.4.2 Thermal properties of toners
Glass transition temperature and melting temperature of the toners
were measured calorimetrically using a differential scanning calorimeter. The
measurement was programmed at a heating rate 20°C/min without liquid nitrogen,

over a temperature range of 25-125°C.

3.3.4.3 Characteri

The four enta and yellow toners)

were analyzed for function ( ‘ irie sform Infrared Spectroscopy.

ofscérriers (FSV-2 -150 and Z-250) were
E
analyzed for the elements using x-ray {li -

T e

3.3.5 Printing experumn

‘o Y
The plﬂ u&]‘ S%Mmﬁdwlﬁl} ;]tfs] ﬁrm, which was
produced by the ﬁog [llustrator om, b a inte | Laser Shot
LBP-2710) uﬁxg pol éﬁdﬂnﬁ cglﬁd;lv‘i ﬂo&f‘eﬁe ('i]rint-outs,
printed by a Fuji printer (Fuji Xerox Color Laser Wind 3310) using pulverized toner.

The test form was consisted of A-Z alphabets, the seven color types of
different percentage halftones of 0-100 (cyan, magenta, yellow, red, green, blue and

black), the color chart and the lines with the size of 87.75, 175.5, 263.25, 351, 702
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and 1053 micrometers in order to analyze the sharpness. Twenty plain paper sheets

were printed. (1 point = 0.351 millimeters)

3.3.6 Evaluation of print quality

The print-outs were ’, I ity, tone reproduction, the

sharpness of the alphabets and .

gz a@lume
3.3.6.1 The M S \i olid- density by a reflection

densitometer (Macbeth, RD. and white tiles.

33.6.2 Tone \ centage halftone of 0-
3.3.6.3 The sh 1o alphabets and lines was measured by
image analyzer (LUZEX F, PM 10-A
3.3.64 Co Org t anc /C Vel red at color charts

by the spectrophotometer ‘l‘;f ite cmetry d/8°, Tlluminants

D65, CIE 1931 10  observers Eor gamut volumg, the method of calculation for

s evatunion P bl It bl s v de
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1) ‘Statistics value of image data (minimum and maximum values, mean
value, variance and covariance, one dimensional histogram)

2)  Principal component analysis by analysis of amount of information on
color

3) Chafacteristics of spatial frequency of image (auto-.correlation

function)
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