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Developer

BY A BLOW OFF MEASUREMENT UNIT

Concentration

Speed

APPENDIX A
THE Q/M VALUES OF VARIOUS DEVELOPERS EVALUATED

KT-16a toner and F-200 carrier
1,2,3,57 10 wt%
600 rpm.

Table A—l g/m values of developer KI- 16a and F-200, at 600 rpm.

by MS1 Minishaker at 55+3 %RH and 26+2°C

Conc. Time Volt Toner weight q/m
(wt% (sec) (V) {g) (-pC/g)

0.23 0.0013 a.25
60 1.17 0.0029 9.68
R 120 1.04 0.0025 9.98
B 240 0.78 0.0018 10.40
— 360 0.49 0.0012 9.80
720 0.87 0.0024 8.70
30 0.72 0.0040 3.32
. 60 121 0.0056 5.19
B 120 1.42 0.0046 7.41
E 240 1.18 0.0032 8.85
360 1.76 0.0048 8.80
720 1.21 0.0034 8.54
30 2.76 00162 4.09
< 60 0.96 0.0041 5.62
N 120 3.10 0.0105 7.09
E 240 208 . 0.0068 7.34
360 2,04 0.0063 7.77
720 2.00 0.0061 7.87
30 2.37 0.0301 1.89
< 60 2.12 0.0107 4.76
o5 120 2.29 0.0084 6.54
E 240 4.13 0.0139 7.13
360 2.19 0.0073 7.20
720 4.18 0.0139 7.22

30 "0.00 00317 0.68 |
60 11.31 0.0644 421
® 120 424 0.0168 6.06
E 240 592 0.0214 6.64
360 1.59 0.0055 6.94
720 1.99 0.0067 7.13
30 0.88 0.0536 0.39
€ 60 3.33 0.0330 2.42
% 120 7.54 10,0401 4.51
- 240 5.95 0.0255 5.60
— 360 3.67 0.0152 5.79
720 4.66 0.0185 6.05




Developer

Concentration

Speed

KT-16a toner and F-200 carrier
1,2,3,5,7, 10 wt%
800 rpm.

Table A-2 : ¢/m values of developer, KT-16a and F-200, at 800 rpm.

by MS1 Minishaker at 55+3 %RH and 261+2°C

Conc] Time Volt " Toner weight q/m
(wt%)]  (sec) 4%) (8 (-uC/g)
30 0.61 0.0023 637
60 0.80 0.0019 10.11
> 120 0.55 0.0::13 10.15
z 240 2.69. 0.0018 8.71
360 0.87 0.0027 7.73
720 0.59 0.0020 7.08
30 2.24 0.0096 5.60
) 60 1.96 0.0063 6.44
s 120 1.49 0.0044 8.13
z 240 L15 0.0031 8.90
360 1.82 0.0049 8.91
720 1.87 0.0049 9.16
30 0.94 0.0042 537
_ 60 2.72 0.0102 6.40
g 120 1.65 0.0052 7.62
z 240 2.05 0.0058 8.48
360 2.36 0.0063 8.99
720 2.16 0.0056 9.26
30 3.40 0.0287 2.84
. 60 2.47 0.0103 5.66
S 120 1.18 0.0043 6.59
z 240 1.99 0.0062 7.70
360 2.99 0.0084 8.54
720 2.74 0.0075 8.77
30 1.23 0.0077 3.83
. 60 3.26 0.0152 5.15
z 120 2.99 0.0117 6.13
z 240 2.43 0.0082 7.1
' 360 4.46 0.0135 7.93
720 4.80 0.0138 8.35
30 2.79 0.0344 1.95
< 60 2.20 0.0161 3.28
< 120 3.37 0.0166 4387
o 240 5.09 0.0172 7.10
— 360 4.03 0.0134 7.22
720 3.45 0.0114 7.26




Developer KT-16a toner and F-200 carrier
Concentration 1,2,3,5 7,10 wi%
Speed 1000 rpm.

Table A-3 : g¢/m values of developer, KT-162 and F-200, at 1000 rpm.
by MS1 Minishaker at 55+3 %RH and 26+2°C

[Conc]  Time Voit “Toner weight qg/m
(wt%)]  (sec) ) (2 (-uClg)
30 0.59 0.0013 10.89
60 0.67 0.0013 12.37
S 120 057 - 0.0009 15.20
z 240 101 0.0025 9.70
360 091 0.0021 10.40
720 0.67 0.0017 9.46
30 .19 0.0032 8.93
. 60 1.23 0.0028 10.54
k> 120 1.25 0.0028 10.71
z 240 1.38 0.0031 10.68
- 360 114 00025 - 10.94
720 1.43 0.0027 12.71
30 0.68 0.0022 7.42
. 60 167 0.0043 9.32
2 - 120 0.97 0.0023 1012
2 240 1.58 0.0036 10.53
360 139 | - 00031 10.76
720 1.20 0.0026 11.07
30 2.98 0.0098 730
] 60 3.80 0.0105 8.69
> 120 2.09 0.0057 8.80
z 240 2.08 0.0053 9.42
360 1.65 0.0040 9.90
720 1.44 0.0034 10.16
30 4.55 0.0162 6.74
. 60 3.31 0.0117 679
8 120 2.40 0.0064 9.00
ke 240 1.41 0.0038 8.91
360 291 0.0074 9.44
720 3.82 0.0096 9.55
30 .85 0.0187 6.22
" 60 439 0.0155 6.80
2 120 3.99 0.0119 8.05
h 240 2.66 0.0087 7.34
- 360 - 1.07 0.0098 2.62
720 5.60 0.0171 7.99
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Developer KT-16a toner and F-200 carrier
Concentration 3 wt%
Speed 400 rpm.

Table A-4 : g/m values of developer, KT-16a and F-200, at 400 rpm.
by MS1 Minishaker at 5543 %RH and 26+2°C

Conc] Time Volt Toner weight q/m
(wt% (sec) v) (g) (-uClg)
30 0.11 0.0263 0.10
60 0.54 0.0481 0.27
3 120 121 0.0098 2.3¢
E 240 1.18 0.0068 4.16
360 2.01 0.0106 4.55
720 0.93 0.0035 6.38
Developer KT-16a toner and F-200 carrier
Concentration 3 wit%
Speed 1200 rpm.

Table A-5 : g/m values of developer, KT-16a and F-200, at 1200 rpm.

by MS1 Minishaker at 55+3 %RH and 26+2°C

[Conc] Time Voit - Toner weight gq/m
wt)  (sec) ) @ nCl)
30 0.93 0.0027 8.27
. 60 1.55 0.0039 9.54
L5 120 1.19 0.0024 11.90
z 240 1.28 1 0.0025 12.29
360 2.54 0.0050 12.19
T20 1.00 0.0020 12.00
Developer KT-16a toner and F-200 carrier
Concentration 3 wit%
Speed 1400 rpm.

Table A-6 : g/m values of developer, KT-16a and F-200, at 1400 pm.

by MS1 Minishaker at 5543 %RH and 26+2°C

Conc. Time Volt ~ Toner weight gq/m
(wt%)]  (sec) A%) (g (-uCfg)
30 1.63 0.0042 9.31
< 60 1.50 0.0034 10.59
b 120 0.68 0.0013 12.55
E 240 0.54 0.0009 14.40
360 0.52 0.0011 11.35
720 0.64 0.0014 10.97




Developer KT-16a toner and TSV-200 (17 pA) carrier
Concentration 1,2,3,5,7, 10 wt% -
Speed . 600 rpm.

Table A-7 : g/m values of developer, KT-16a and TSV-200 (17 pA),
at 600 rpm. by MS1 Minishaker at 55+3 %RH and 26+2°C

[Conc]  Time Voit Toner weight q/m
(wtw)l  (sec) ) @® - (-uC/g)
30 0.36 0.0014 6.17

60 0.22 0.0005 . 10.56

s 120 0.32 0.0556 12.80
z 240 0.59 0.0008 15.73
360 0.62 0.0010 14.88

720 0.53 0.0009 14.13

30 0.87 0.0021 9.94

60 0.60 " 0.0014 10.29
3 120 . 0.64 0.0012 12.80 -
z 240 0.56 0.0009 14.93
360 069 - 0,0011 15.05

720 0.69 0.0011 15.05

30 1.63 0.0076 5.15

) 60 2.15 0.0070 737"
g 120 1.31 0.0030 '10.48
j | 240 108 0.0020 12.96
360 0.71- ~ 0.0013 13.11

720 0.50 0.0009 13.33

30 ~ 6.03 0.0492 2.94

. 60 © 267 0.0088 728
S 120 218 - 0.0051 10.26
z 240 2.86 0.0059 11.63
360 1.77 0.0037 11.48

720 114 0.0023 11.90

30 4.54 0.0516 2.11

. 60 697 0.0034 4.92
$ 120 3.39 0.0103 7.90
ke 240 1.89 0.0055 8.25
: 360 176 0.0050 8.45
720 - 2.77 0.0074 8.98 -

30 2.39 0.1371 . 0.42

" 60 3.53 0.0284 2.98
£ 120 14.68 0.0729 4.83
2 240 464 0.0187 6.34
— 360 1.35 0.0069 4.70
720 2.87 0.0125 551



Developer KT-16a toner and TSV-200 (17 wA) carrier
Concentration 1,2,3,5, 7, 10 wt%
Speed 800 rpm.

Table A-8 : q/m values of developer, KT-16a and TSV-200 (17 pA),
at 800 rpm. by MS1 Minishaker at 55+3 %RH and 26+2°C

Conc] Time Volt ‘Toner weight q/m
(wt%) (sec) V) (g) (uClg)
30 0.01 0.0006 0.40

i 60 0.06 0.0006 2.40
£ 120 046 - 0.0013 8.49
z 240 0.76 0.0015 12.16
360 - 0.35 0,0009 9.33

720 0.16 0.0012 3.20

30 0.67 0.0015 10.72

. 60 0.33 0.0006 13.20
S 120 0.54 0.0009 14.40
E 240 0.60 0.0009 16.00
360 0.27 0.0004 16.20

720 0.62 0.0009 16.53

30 1.20 0.0041 7.02

R 60 0.68 0.0020 8.16
S 120 0.97 0.0019 12,25
z 240 0.75 0.0013 13.85
360 0.58 0.0010 13.92

720 0.58 0.0010 13.92

30 1.68 0.0058 6.95

. 60 3.19 0.0099 7.73
2 120 1.99 10,0046 10.38
z 240 2,11 0.0043 11.78
360 1,04 0.0020 12.48

720 1.64 0.0031 12.69

30 3.25 0.0145 5.38

. 60 3.09 0.0110 6.74
g 120 1.95 0.0058 8.07
E 240 2.73 0.0076 8.62
360 234 0.0058 9.68

720 3.17 0.0085 10.48

30 4.24 0.0261 3.90

< 60 3.44 0.0210 3.93
£ 120 2.28 0.0080 6.84
- 240 2.46 0.0082 7.20
— 360 4.06 0.0139 7.01
720 1.97 0.0070 6.75
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Developer KT-16a toner and TSV-200 (17 pA) carrier
Concentration 1,2,3,5,7, 10 wt%
Speed 1000 rpm.

Table A-9 : g/m values of developer, KT-16a and TSV-200 (17 pA),
~ at 1000 rpm. by MS1 Minishaker at 55+3 %RH and 26+2°C

Conc.' “Time Volt Toner weight . q/m
(wt%)] ~  (sec) (\Y) ® - (-nC/g)
30 037 0.0006 14.80 -
60 0.53 0.0008 15.90
£ 120 0.41 0.0006 1640
s 240 039 0.0004 23.40
| 360 0.61 0.0008 18.30
720 0.67 ©0.0009 17.87
30 0.45 0.0008 13.50
i 60 0.33 0.0005 15.84
3 120 0,62 0.0008 18.60
E 240 0.4% . 0.0006 19.60
360 0.52 0.0006 20.80
720 0.58 0.0007 19.89
30 0.53 0.0010 12.72
. 60 0.41 0.0007 14.06
£ 120 0.43 0.0006 17.20
z 240 0.68 0.0009 18.13
360 0.63 0.0008 18.90
720 0.56 0.0007 19.20
30 0.75 0.0015 1200 |
. 60 1.08 ~0.0018 14.40
L 120 1.30 0.0021 14.86
2 240 0.83 0.0014 14.22
- 360 1.15 0.0019 . 14.53
720 - 1.15 0.0022 12.54
30 2.54 - 0.0059 10.32
R 60 1.34 0.0030 10,72
3 120 2.73 0.0063 10.40
=z 240 2.07 0.0051 9.74
360 2.00 0.0050 9.60
720 115 0.0036 7.67
30 1.29 0.0051 6.07
< 60 3.03 0.0112 6.49
2 120 2.88 0.0110 6.28
- 240 2.78 0.0103 6.48
- 360 . 296 0.0103 6.89
720 1.66 0.0077 5.17

~
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Developer KT-16a toner and TSV-200 (17 pA) carrier
Concentration 3 wit%
Speed - 400 rpm.

Table A-10 : g¢/m values of developer, KT-16a and TSV-200 (17 pA),
at 400 rpm. by MS1 Minishaker at 55+3 %RH and 26+2°C

Conc. Time ~Voit Toner weight q/m
Jvt%)|  (sec) \) {8 ¢uClg)
' 30 0.81 0.0850 0.23
60 4.47 0.0614 1.75
g 120 . 1.44 0.0056 - 6.17
o 240 : 1.89 0.0052 872
360 1.64 0.0044 8.95
720 1.05 0.0028 9.00
Developer KT-16a toner and TSV-—200 (17 WA) carrier
- Concentration 3 wit%
Speed 1200 Tpm.

Table A-11 : g/m values of developer, KT-16a and TSV-200 (17 pA),
at 1200 rpm. by MS1 Minishaker at 55+3 %RH and 26+2°C

Conci]. Time Yolt Toner weight | q/m
(Wt% (sec) ) (2 (uClg)
30 0.67 0.0010 16.08
60 0.74 0.0010 17.76
£ 120 0.80 0.0010 19.20
z 240 0.80 0.0011 17.45
360 0.64. 0.0009 17.07
720 0.56 0.0009 14,93
Developer 'KT-16a toner and TSV-200 (17 pA) carrier
Concentration 3 wit%
Speed 1400 rpm.

Table A-12 : g/m values of developer, KT-16a and TSV-200 (17 pA),
at 1400 rpm. by MS1 Minishaker at 55+3 %RH and 26+2°C

Conc, Time Volt Toner weight q/m
(Wt} (sec) V) (2) (-uC/g)

30 0.67 0.0010 16.08

. 60 0.77 0.0010 18.48

g 120 0.56 0.0008 16.80

z 240 0.78 0.0012 15.60

360 0.51 0.0009 ©13.60

720 0.62 0.0012 12.40




Developer

Concentration

Speed -

N-09S toner and TSV-200 (17 pA) carrier
5 wtt
400 rpm.

" Table A-13 : g/m values of developer, N-O9S and TSV-200 (17 pA),
at 400 rpm. by MS1 Minishaker at 55+3 %RH and 27+2°C

Conc]  Time ~ Volt Toner weight q/m
(wts)]  (sec) M) (8 (-nC/g)
30 0.59 0.0987 0.14
. 60 1.90 0.1902 0.24
z 120 2.01 0.0390 1.24
= 240 0.52 0.0023 5.43
360 - 0.50 0.0010 12.00
720 0.78 0.0011 17.02
Developer N-09S toner and TSV-200 (17 pA) carrier
-Concentration 5 wt% '
Speed 600 rpm.

Table A-14 : g/m values of developer, N-O9S and TSV-200 (17 pA),
at 600 rpm. by MS1 Minishaker at 55+3 %RH and 27+2°C

[Conc]  Time Vot Toner weight q/m
(wt%) (sec) V) _( (-uClg)
30 2.77 0.0177 3.76
60 0.79 0.0021 9.03
g 120 0.92 0.0018 12.27
z 240 0.54 0.0008 16.20
360 0.24 0.0003 '19.20
© 720 0.51 0.0006 20.40
Developer N-09S toner and TSV-200 (17 uA) carrier
Concentration 5 wt%
Speed 800 rpm.,

Table A-15 : g/m values of developer, N-O9S and TSV-200 (17 pA),
at 800 rpm. by MS1 Minishaker at 55+3 %RH and 27+2°C

(_Zonc.l Time Volt Toner weight q/m
%) (sec) V) @ (1Clg)

30 0.89 0.0013 16.43

60 0.25 0.0003 20.00

g 120 0.39 0.0004 23.40

z 240 0.62 0.0006 24.80

360 0.74 0.0007 25.37

720 0.56 26.88

0.0005

102
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Developer N-09S toner and TSV-200 (17 pA) carrier
Concentration 5 wt% :
Speed 1000 rpm.

Table A-16 : g/m values of developer, N-O9S and TSV-200 (17 pA), _
at 1000 rpm. by MS1 Minishaker at 5543 %RH and 27+2°C

Conc.)l Time “Volt Toner weight q/m
(wtn (sec) (2] 4] (-uClg)
30 0.31 0.0004 18.60
60 0.61 0.0007 - 2091
£ 120 0'53 0.0005 25.44
z 240 0.36° 0.0003 28.80
360 0.24 0.0002 28.80
720 0.71 0.0006 28.40
Developer N=09S toner and TSV-200 (17 p.A) carrier
Concentration 5 wi%
1200 rpm.

Speed

Table A-17 : g¢/m values of developer, N-O9S and TSV-200 (17 pA),

at 1200 rpm. by MS1 Minishaker at 55+3 %RH and 27+2°C

EOI‘IC.

Time Volt Toner weight q/m
(wt%)  (sec) W) (2) (-nC/g)
30 0.74 0.0007 25.37
. 60 0.79 0.0007 27.09
g 120 0.74 0.0007 25.37
z 240 0.70 0.0010 16.80
360 0.46 0.0008 13.80
720 0.27 0.0006 10.80
Developer 'N-098 toner and TSV-200(17 nA) carrier
Concentration 5 wit%
Speed 1400 rpm.

Table A-18 : g/m values of developer, N-O9S and TSV-200 (17 pA),

at 1400 rpm. by MS1 Minishaker at 5543 %RH and 27+2°C

Conc. Time Volt " Toner weight q/m
(wt%) (sec) V) () (-pClg)

30 0.66 0.0006 26.40

< 60 0.65 0.0005 31.20

- 120 0.85 0.0008 25.50

z 240 0.92 0.0010 2208

360 0.84 0.0010 20.16

720 0.41 0.0006 16.40




Developer N-09S toner and F-200 carrier
Concentration 5 wtte -
Speed - 400 rpm.

Table A-19 : g/m values of developer, N-O9S and F-200, at 400 rpm.
by MS1 Minishaker at 55+3 %RH and 27+2°C

Conc]  Time Volt “Toner weight qg/m
(Wt (sec) ™M (e (-nClg)
30 0.79 0.1174 0.16
60 1.15 0.1045 0.26
g 126 2.50 0.1247 0.48
z 240 2.44 ' 0.0568 1.03
360 6.17 0.0150 9.87
720 236 0.0033 17.16
Developer N-09S toner and F-200 carrier
"‘Concentration 5 wt% \
Speed 600 rpm.

Table A-20 : q/m values of developer, N-09S and F-200, at 600 rpm.
by MS1 Minishaker at 55+3 %RH and 27+2°C

Cone. Time Volt Toner weight q/m
wiw)|  (sec) V) ) (-1Clg)
30 0.96 0.0119 1.94
. 60 . 1.17 0.0042 6.69
T 120 0.35 0.0009 9.33
z 240 0.35 0.0006 14.00
360 0.36 0.0005 17.28
720 0.47 0.0006 ~ 18.80
Developer N-09S toner and F-200 carrier
Concentration 5 wit%
Speed . 800 rpm.

Table A-21 : g/m values of developer, N-O9S and E-200, at 800 rpm.
by MSI Minishaker at 55+3 %RH and 27+2°C

[Conc]  Time Volt Toner weight q/m
(wt%) (sec) V) 4] (-nClg)

30 3.05 0.0052 14.08

_ 60 1.52 0.0018 20.27

g 120 1.20 0.0013 22.15

z 240 1.21 0.0012 24.20
360 1.48 © 0.0014 25.37

720 1.05 0.0010 25.20
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Developer - N-09S toner and F-200 carrier
Concentration 5 wi% '
Speed 1000 rpm.

Table A-22 : g/m values of developer, N-09S and F-200, at 1000 rpm.
by MS1 Minishaker at 55+3 %RH and 27+2°C

[Conc] Time Volt Toner weight q/m
(Wts)l  (sec) ™M {g) (-uClg)
30 1.17 0.0017 16.52
. 60 1.22 0.0014 20.91
2 120 1.20 0.0012 24,00
2 240 0.73 0.0007 25.03
360. 3.16 0.0029 26.15
720 1.74 0.0016 26.10
Developer N-09S toner and F-200 carrier
Concentration 5 wt¥% \
Speed 1200 rpm,

Table A-23 : ¢/m values of developer, N-O9S and F-200, at 1200 rpm.
by MS1 Minishaker at 55+3 %RH and 2742°C

[Conc] Time Volt Toner weight /m
(wtw)]  (sec) W) (@ (-uClg)
30 1.41 —0.0014 2417
60 0.95 0.0009 . 2533
$ 120 0.86 0.0008 25.80
2 240 1.06 0.00i ; 23.13
360 1.12 0.0013 20.68
720 0.48 0.0006 19.20
Developer N-09S toner and F-200 carrier
Concentration 5wty
Speed 1400 rpm.

Table A-24 : g/m values of developer, N-O9S and F-200, at 1400 rpm.

by MS1 Minishaker at 55+3 %RH and 2742°C -

[Cone] ~ Time Volt Toner weight q/m
(Wt%) (sec) V) (2) (-nC/g)

30 2.37 0.0022 25.85

_ 60 0.89 0.0008 26.70

S 120 1.95 0.0017 27.53

> 240 1.00 0.0009 26.67

360 0.65 0.0007 22.29

720 0.49 0.0006 19.60
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Developer KT-16a toner and TSV-200 (31 pA) carmier
Concentration 5 wt% : :
Speed 600 rpm.

~ Table A-25 : ¢/m values of developer, KT-16a and TSV-200 (31 pA),
at 600 rpm. by MS1 Minishaker at 55+3 %RH and 27+2°C

" [Conc] Time Volt Toner weight q/m
(Wt%)l (sec) (A2) (2 (-nC/g)
30 1.10 0.0050 5.28
- 60 1.29 0.0040 7.74
g 120 079 0.0017 11.15
E 240 1.08 0.0020 12.96
360 1.14 0.0021 13.02
720 0.73 0.0013 13.48
Developer KT-16a toner and TSV-200 (76 pA) carrier
Concentration 5 wt% '
Speed 600 rpm.

Table A-26 : g/m values of developer, KT-16a and TSV-200 (76 pA),
' at 600 rpm. by MS1 Minishaker at 55+3 %RH and 27+2°C

Conc.l - Time Voit Toner weight q/m
(wWt%)]  (sec) V) @ (-nClg)
: 30 1.99 0.0092 5.19
. 60 0.89 0.0025 8.54
L 120 0.96 0.0020 11.52
= 240 0.41 0.0007 14.06
- 360 0.67 0.0011 - 14.62
720 0.70 0.0011 15.27
Developer KT-16a toner and TSV-200 (182 pA) carrier
Concentration 5 wit%
Speed 600 rpm.

Table A-27 : g/m values of developer, KT-16a and TSV-200 (182 pA),
at 600 rpm. by MS1 Minishaker at 55+3 %RH and 27+2°C

Conc. Time Volt Toner weight q/m
(wt)]  (sec) M (&) (uClg)
30 2.25 0.0098 551
" 60 0.74 0.0020 3.88
S 120 0.86 0.0017 12.14
z 240 0.67 0.0011 14.61
360 0.81 0.0013 14.95
720 0.87 0.0013 16.08




APPENDIX B
THE Q/M VALUES OF VARIOUS DEVELOPERS EVALUATED
BY E-SPART ANALYZER

Table B-1 ;: Charge-to-mass ratio (g/m) of developers by E-SPART analyzer

De\‘re!oper Type of Component | Name of the Component W:;)ght Ru-..i_!(i::as)pead Ql(:glagl;xe

D1 Toner KT-16a 0.6

Carrier F-200 194 800 -1.57
D2 Toner KT-16a 0.6

Carrier 'rsvém (17 pA) 19.4 800 -12.41
Dl;’ Toner - N-09S 1

Carrier TSV-200 (17 pA) 19 800 -18.61
D4 Toner | N-09S I

Carrier TSV-200(17 pA) 19 1200 -15.95
b5 Toner N-098 0.6

Carrier TSV-200(17 pA) 19.4 1400 -9.32




Developer KT-16a toner and F-200 carrier
Concentration 3 wt% :

Speed - 800 rpm

date

data file name
sample name
measuring time ' (sec)

field voltage applied (4))
particle density . C(g/end)

max charge rangc Heut C)
max particle charge (neg) (feat C)
max particle charge (pos) C(femt C)

No. ave.dia. negative

Cum) - (femt C)
1 1.9 2 ~1. 1840, 276)
2 2.2 2 ~0. 98 ¢0. 680)
3 2.5 1 ~1.88(0. 983)
4 2.9 2 ~1. 01 (0. 684
s 3.3 q -4.130. 989)
6 3.7 13 ~7. 96 (0. 909)
7 4.2 30 -32.69¢0.901)
8 4.1 72 -89, 40 (0. 830
9 5.3 178  -276.04(0.891)
10 6.0 368  ~621.94¢0. 979)
11 6.7 443  -908.41¢0. 976)
12 7.5 439 ~1030.09¢0. 941)
13 8.4 495  ~1398. 79(0. 965)
14 9.3 410 -1294.08¢0. 972)
1S 10.5 171 -i1%.82¢0.961)
16 11.8 53  -205.21¢0.922)
17 13.3 17 ~-75. 36 (1. 000)
18 14.9 7 ~43.79¢0. 963)
19 16.7 ~54. 63¢0. 876)
20 18.8 1 -S. 56 (1. 000)
21 21.3 1 =1.50(t. 000
22 24.2 4 -23. 89(0. 579)

average diameter : 450 (count) = ‘7.47(111)

negative

count (=) 2728 €0.943)

mass (naho gram) 192.17 €0.941)
charge (femt C) -6694.33 (0. 955)
9/m (micro C/g) -—8, 44

Y

16FC
113.5
100
1
42,6613
-13.373
17. 4058
positive
) (feat C)
2 3. 09 (0.
2 0. 46¢0.
1 0. 03<0.
2 0. 46¢0.
1 0. 04 ¢0.
2 0. 80 <0,
5 3, 59 ¢o.
12 18. 35¢0.
18 33. 63¢0.
19 13. 56 (0.
27 22, 21 c0.
23 64. 83<0.
17 50. 53<0.
15 J1.62¢0.
8 24. 92 (0.
7 17. 33¢0.
0 0. 00<0.
2 1.68¢0.
1 7. 74 €0.
0 0. 00¢0,
1] 0. 00¢0.
1 17. 41 <0.

positive

165 .05
"49.5  (€0.059)
318.29 (0.04%

6. 43

724)
3200
017
3168
a1D)
oS
09%)
170)
109
021
024
059
035)
028
039)
078>
o0l
a3
124)
000
000
421

d50 (volume) =

total

2830
842,

~6376.

-1,

108

total
) (femt ©)
4 1. 981
4 -0.52
5 *~1.85
4 =-0. 54
5 -4,08
15 -1.16
35 -29. 10
84 -7i.06
196 -242. 41
387 -608. 38
470 -886. 20
462 =965, 26
512 ~]348. 26
425 -1256. 45
1719  -590, o6
60 ~187. 88
17 -75. 36
9 -42. 11
10 ~46. 89
I ~5. 56
1 -1.50
9 -6. 48
8.98Cum
2
04
57




Dévclopcr KT-16a toner and TSV-200 carrier
Concentration 3 wt%

Speed 800 rpm

‘dale

.data lile name
sauple name

measuring time : {sec)
lfield voltage applied 4]
particle density (g/cnd)

aax charge range {femt C)
m.+ particle charge (neg) <femt C)
max particle charge (pos) (femt C)

No. ave.dia, negative
(um) =) (femt C)
1 1.9 1 =0.47¢0,792)
2 2,2 0 0. 00<0. 000)
3 2.5 1 =0. 30 <€0. 4500
L | 2.9 6 ~5.65¢0. 685)
S 3.3 6 =5. 18<1. 0000
[ 7 9 -9.56¢0.707)
7 4,2 14 ~14,694€0.667)
8 4.7 33 =54.07<€0. 792)
9 5.3 110 =242, 27<0. 3600
10 6.0 219 =550. 53(0. 962)
11 6.7 40] -1254. 46 (0, 958)
12 1.5 SIT  ~-1980. 43¢0.989)
13 8.4 597 =-2618. 13¢0. 995)
14 9.3 481 -2614. 35(0. 985)
15 10.5 293 -1758. 64¢0. 870)
16 11.8 97 -674,09¢0. 5%5)
17‘;13.3 28 =221. 43 (1. 000)
18 14.9 1 —3. 56 (0. 344)
18 16.7 H =10.08<1. 00Q)
20 1is8.8 2 -33. 88 (0. 848)
21 21,3 . 2 =27.57d. 000D
22 24,2 2 =52. 56 1. 000
average diameter : d50 {count) =
negative
count (=) 2821 (0. 965)

mass (nano gram) 928.9 €0.971)
charge (femt C) -12131.90 <¢0.979)
q/m (micro C/g) -13. 06

16TSVC
= 359. 75
= 100
= }
= += 42,6613
= =29.6922
= 17. 7376
positive
=) (femt C)
o' 0. 12<0. 208
0 0. 00<0. 000
1 © 0.3740, 550)
1 2.59¢0, 315)
0 0. 00<0. 00O)
3 3. 95¢D. 293y
-3 7.35¢0, 33}
10 14, 21(0. 208)
T 10. 16 (0. 040)
11 21.78¢0, 038)
23 94.85(0.042)
6 22.82¢0.011)
10 12. 55¢0. 005)
14 40.36(0.01%)
9 54.97¢0. 030)
1 3. 47¢0. 005
0 0. 00<0. 000)
1 0. 2140, 056)
0 0. 00¢0. 000)
1 6.09¢0. 152
0 0. 00<0. 000)
0 0. 00¢0.000)
8.03(um 450 Cvolume) =
positive total
102 (0. 035 2923
28.0 0,029 956.
© 255.84 (0.021) -11876.
9. 15 -12.

9.

10
41

109

total

=) (femt C)
2 -0. 34
0 0.00
2 0.07
7 -3.06
6 -5, 18
2 -5.61]
7 =7.35
3 =39, 86
7 -232. 10
0 -528.75
4 -1199.6]
3 -1957.6]
7 =-2605.58
5 =-2573.99
2 =-1703.67
8 -670.62
g -221. 43
2 -3.35
1 -10.08
3 ~27.79
2 -27.57
2 -52. 56
20<¢ um)



LN NP

Developer  N-O9S toner and TSV-200 carrier
Concentration S wt%
Speed 800 rpm
date : 91/07/017
data file nasme :  T1T-5-3C

sampie name :

measuring time (sec) = 178.75

field voltage applied o = 100

particle density (g/cad) = 1
nax charge range (femt C) = +~ 18,783
wax particle charge (neg) (feat C) = -11.9341
max particle charge (pos) (fent C) = 9. 1896
No. ave.dia. negative positive

Cumd ) (femt C) ) (feat C)

1 1.9 0 0. 00 0. 000 3 0. 56¢1. 000>

2 2.2 2 =1.79¢0.932) 1 0. 13¢0, 068>

3 2.5 4 =2.81<1.000) i} 0. 00¢0. 000>

4 2.9 4 ~3. 8040..735) 3 1. 37¢0. 265)

5 3.3 5 ~2.7540.633) 2 1. 60<0. 367>

6 37 5 ,=3. 4140, 641) 4 1. 91 (0. 359)

7 4.2 20 -21.54€0.717) 10 8. §9¢0. 283>

8 4.7 102 -181. 35¢0. 967> 11 6. 28¢0. 03Y)

9 5.3 365 ~731. 500, 988) 24 9.04¢0.012)

10 6.0 731 =1817. 58(0. 981) a7 36. 38¢0.019)

11 6.7 709 -2412. 14 (0. 981) 34 46, 76¢0.019)

12 7.5 590 =2518. 4640, 993) 28 18. 10¢0. 007

13 . 8.4 192 -852. 90¢0.992) 15 7. 08¢0. 008>

14 9.3 32 =144, 630, 990) 4 1. 42¢0. 010}

15 10.5 12 ~40. 51 €0. 984) 3 0.67¢0.016)

ie 11i.8 4 =8, 40¢0. 554) 1 6. 75¢0. 4462

17 13.3 0 0. 00¢0.000) ° v} 0. 00<0. 000)

18 14.9 0 0. 00 ¢0. 000) 0 Q. 00 <0, 000)

19 16.7 0 0. 00<¢0. 00Q) 1 0.64(1.000)

20 18.8 0 0. 00<0. 000) 1] 0. 00<0. 000>

21" 21.3 0 0. 00 (0. 000 0 0. 00<Q. 000

22 24.2 0 0. 00<0. 000) 0 0. 00<0. 000}
average dlameter : d50 (count) = 6.43C uw) 450 (velume) =

negative posltive total

count (=) 2777 €0. 939) 181 €0.061) 2958
uass {nano gram) 437. 4 <0.936) 29.9 <0. 064> 467.
charge (feat C) -~8843. 58 (0. 984) 147.18 <0, 016} -8696.
q/n {(micro C/g) -20. 22 ' 4.92 -18.

total
(«) (femt C)
3 0. 56
3 -i.66
4 -2.81
7 -2. 43
7 -1. 16
9 ~1, 50
30 ~13. 0%
113 -175.07
388 -T722.46
768 -1881.20
743 ~2365.38
618 -2500.36
207 -845.83
36 —143. 21
15 -39. 85
-] -1. 65
0 0. 00
1] 0. 00
1 0.64
¢ 0.00
0 0.00
0 0.00
7.02C um}
3
41
61
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Developer

Concentration 5 wt%

Speed 1200 rpm
date
data file name
sample name
acasuring time (zec)
field voltage applied 4 )]
particle density (g/cm3)
max charge range (fest )
wax particle charge (neg: (feat O
max particle charge {pos) (femt O)
No. ave.dia. negative
Cuwd > {feat C)
1 1.9 0 0. 00<0. 000)
2 2.2 0 Q. 00 0. 600>
3 2.5 1 =0. 7040. 164
{ 2.9 2 -2, 3940.883)
L] 3.3 9 "=§. 55¢1. 000)
6 3.1 3 -3, 32€0.619)
T 4.2 16 =21. 75¢D. 925}
8 4.7 91 =143, 47¢0. 959>
9 5.3 Joe -614. 60¢0. 963)
10 6.0 638 ~1637.27¢0.970)
11 6.7 126  =2300. 77¢0. 989)
12 1.5 698  -2544,10¢0.982)
13 8.4 207 ~72]. 21<0. 988)
14 9.3 42 =135. 8740, 936)
18 10.5% 14 -=39. 98(1. 000)
16 1il.8 3 =7.95(0. 757)
17 13.3 2 ~8. 46¢0. 943)
18 14,9 1 -8.95¢0, 351}
19 16.7 1 =10. 87¢1. 000}
20 18.8 1 =-11.31¢0.839)
21 21.3 0 0. 00<0. 000>
22 24.2 Q 0. 00 (0. 000)

average diameter : 450 (count) =

count ¢=)

nass (nano gram)

charge (feamt C)
q/n (micro C/g)

negative
2760 (0. 938)
467. 4 <0.929)

-8218,.51 €0.971)

-17.58

N-O9S toner and TSV-200 carrier

: 91/01/07
: 7-5-1C
= 138. 25
= 100
= 1
- + 38. 783
= “~714,5824
= 16. 5438
positive
) (femt C) . )
1] 0. 00 <0. 0600) 0
0 0.00(G. 060) G
1 3.97<0. 836> 2
1 ‘0.32¢0.117) 3
0 0.00<0. 000) 5
3 2.0540.381) 6
2 1. 76€0. 075} 18
10 6.11¢0.041) 101
34 23. 39¢0.037) 342
44 50.05(0. 630) 683
31 24.72¢0.011) 1517
34 45.83¢0. 018) 732
14 8.87¢0.012) 221
4 9, 23<0. 064) 46
J 0.00<0. 000>
3 2. 55¢0. 243)
1 « 0.51€0.0587)
1 16.57¢0.649)
0 0.00¢0. 000)
.1 2.17¢0.161)
0 0.00¢0. 000)
0 0.00¢0. 0002
6.59C um ds0 (volume) = 7.1
positive total
184 <0. 063) 2944
35.5 €0.071) 502.9
197.69 (0.023) -8020.82
5.57 ~15, 95

. o
oM RNWLWOD A

total
{femt O

0.00
0.00
2.87
-2.07
-5.5%
-1.27
-19.99

H1

-137.36
~591, 21

-1587. 23
-2276.05
-2498, 28
~712.33
=126, 64
-39. 98
-5, 40
-71.9%
7.62
-10.87
=9. 14
Q.00
0.00

9 um



Developer  KT-16a toner and TSV-200 carrier

Concentration 3 wt%
Speed 1400 rpm

date
data file name
samsple name

peasurlng time (sec)
field voltage applied (4 )]
particle density - (g/cm3)

max charge range (feat C)
max particle charge (neg) (femt O
max particle charge (pos) (femt C)

negatlive

No. ave.dia.
A AL m) ) (femt C)

1 1.9 0 0. 00<0. 000>

2 22 1 =1. 13¢1. 000)

3 2.5 3 ~2.96 (1. 000}

4 2.9 1 =0. 95¢1. 000}

5§ 3.3 3 =3. 39¢0.411)

6 3.7 ] =3. 0040. 985)

T 4.2 11 =11. 96 (0. 7381)

8 4.7 1§ ~18. 73¢0. 970}

9 8.3 67 =108, 713¢0. 874)
10 6.0 218 ~415. 38¢0. 978}
11 6.7 429 =932. 07 (0. 988)
12 1.5 587 -1599.55(0.979)
13 8.4 644 -—2139, 22¢0.991)
14 9.3 510 -1853.310.986)
5 10.5 239 -1030. 79¢0.97%)
16 11.8 T4 =394, 43€0.970)
17 13.3 13 =69. 52(1. 0000
18 14.9 2 =11, 43<¢1. 000)
19 16.7 K| ~24. 51 (1. 000)
20 1le.8 2’ =11. 07<1. 000}
21 21.3 0 G. 00<0. 000>
22 24.2 2 =9, 93(1. 000}
average diameter ;: d50 (count) =

negative
count (=) 2028 €0. 97D
mass (nanc gram) 896.1 €0.97TD
charge (femt C) -8695.07 <€0.983)
q/e {micro C/¢) -9. 71

e

H o

8.

97/01/07

T-5-2C
372
100
1
4+— 38. 7683
-12, 71576 .
23. 2698
positive total
) ({ent C) ) (feat O)
0 0. 00¢0. 000) 0 0.00
1] 0.00<0. 000) 1 -1.13
0- 0. 00 €0. 000) ‘3 ~2.96
0 0. 00€0. 000) 1 -0. 95
2 4.87¢0. 589) S 1.48
1 0.05¢0. 015) S -2.96
3 3. 16 0. 209) 14 -8, 80
2 0. 59 0. 030) 17 -18,15
2 2.7940.026) 69 -102. 94
10 9.26¢0.022) 228 -406,12
10 11. 73¢0.012) 439 -920.34
15 32.72¢0. 021> 602 -1526.83
14 20. 07 ¢0. 009) 658 -2119.15
S 27.58¢0.N14) 519 -1925.74
6 26, 92¢0. 325) 245 -1003.87
3 - 12. 16 0. 030) 1 +382.27
0 0. 00 <0. 000) 13 -69. 52
0 0. 00¢0. 000D 2 -11.43
.0 0. 00 ¢0. 000) 3 -24.51
0 0.00<0. 000) 2 -11.07
0 0.00<0. 000) 0 0.00
0 0.00<0, 000y 2 ~9.93
01C um 450 (volume) = 8,94C um
positive total
a7 0.027 2905
20.7 (0.023) 916.8
151.89 «<¢0.0IT) -8547.19
T.34 -9.32
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APPENDIX C
THE Q/M VALUES OF VARIOUS TONERS EVALUATED
BY OKI PRINTER

Printer  OKI 400 micro line CL
Toner KT-16a

Table C-1 : g/m values of KT-16a toner in OKI 400 micro line CL Printer

[Exposure] Condition Volt | Gram | q/m | . average
(%) | (Transfer cn PC)} (V) (8 | (uClg) | ¢/m (-uClg)
100 . - Before 0.83 | 0.0016 12.50

0.79 | 0.0016 11.90 13.00
0.61 0,0010 14.60
After - - - -
Photoconductor 1.46 | 0.0024 14.60
1.97 ¥ 0.0025 18.90 16.43
1.51 0.0023 15.80
‘60 Before 0.84 | 0.0020 10.10
. : 1.03 | 0.0023 10.70 11.60
1.05 § 0.0018 14.00
After - - - -
Photoconductor 1.06 | 0.0017 15.00
1.99 | 0.0028 17.10 16.2
1.93 | 0.0028 16.50
40 Before . 1.08 | 0.0018 14.40
1.09 | 0.0024 10.90 12.37
0.54 } 0.0011 11.80
After 0.96 | 0.0018 12.80
0.27 } 0.0004 16.20 16.67

0.18 | 0.0002 21.00
Photoconductor 0.76 | 0.0016 11.40

1.14 | 0.0018 15.20 11.80
0.79 | 0.0021 9.03
0 Before 1.22 | 0.0014 20.90
' 1.16 0.0017 16.40 17.43
1.19 § 0.0019 15.00
After 0.94 1 0.0008 28.20
0.86 0.0015 13.70 18.57

0.92 0.0016 13.80
Photoconductor - - - -
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Printer OKI 400 micro line CL

Toner  N-09§
Table C-2 : g/m values of N-O9S toner in the OKI 400 micro line CL Printer
[Exposure]  Condition Volt | Gram | q/m | average
(%) | (TransferonPC)| (V) 8 | (-uC/g) q_lm (-|J.Clg_)_
100 Before 2.81 | 0.0018 37.50
405 {00038 | 25.60 31.40
274 | 0.0021 |  31.30
After 1.38 | 0.0011 30.10
1.58 | 0.0010 ] 37.90 34.00

1.25 | 0.0016 18.80
Photoconductor 347 | 00023 36.20

3.11 | 0.0020 § 37.30 36.93

3.73 ] 00024 { 37.30

- 60 - Before 594 | 00060 | 23.80
5.12 | 0.0041 30.00 26.90

3.59 § 0.0012 | 26.90

After 248 | 0.0016 37.20
279 1 0.0023 29.10 33.60

1.87 } 0.0013 34.50
Photoconductor 4.30 | 0.0033 31.30

548 | 0.0038 27.40 30.30

4.43 t 0.0033 32.20

40 Before 408 } 00039} 25.10
1.09 | 0.0009 29.10 27.27

4.60 | 0.0040 27.60

After 2.66 | 0.0027 23.60
3.16 | 0.0029 26.20 25.63

2.26 | 0.0020 27.10
Photoconductor 2.52 | 0.0017 35.60

2.70 | 0.0020 32.40 32.70

2.63 | 0.0021 30.10

0 Before. 4.21 | 0.0040 25.30
3.77 | 0.0054 25.60 25.10

5.28 | 0.0052 24.40

After 546 | 0.0054 24.30
4.18 | 0.0040 25.10 24.30

3.13 0.0032 23.50
Photoconductor - - - -




APPENDIX D
MEASUREMENT ON PRINT QUALITY

Toner KT-16a
Density  Solid density

Table D-1 : The Measurement of Solid densxty for KT-16a toner

by densitometer

Paper
1| 2|3|4]15]|]6|7)|8{19[|10)j11] 1213|1415

Position
1 1.48] 1481 1.49§ 149 t.49) 1.48] 1.48) 148 1.48] 1.48 ) 1.49] 148 | 1.49] 1.49] 1.49
‘2 148] 1.48] 1.49] 1.49] 1.49 ]| 1.49] 1.49] 1.48] 1480 1.47 ] 1.49] 1.49 | 1.49 | 199 1.48
3 148|148 1.48] 1.49] 1.49| 1.48 | 1.48] 1.48] 1.48| 1.48 ] 149 1.48 | 1.49] 1.48] 1.48
4 1.47]1.48) 1.48] 1481 1.49]1.48) 1.49] 148 148) 1.47] 1.49] 148 | 1.49] 1.48] 1.48
5 147] 1481147148 t.48] 1,48 1.48]| 1.47] 1.48) 1.47) 1.48] 148 | 1.49] 1.48] 1.48
6 147 3.48) 146147 1.48]1.48] 1.48] 1.48] 1480 1.47) 1.47] 148 ] 1.48] 1.471 1.48
7 147 147 1.46§1.48] 148]146) 1.47) 1.470 1.47] 147 1.47] 147 ]| 1.47] 147 ] 1.47
8 147{1.48) 145§ 147 1.47]1.47] 1.48] 1.47] 148) 147 1.47] 148 | 1.47] 147 | 1.47
9 146|146 1.45] 1.47{ 1470 1.46] 1.47]| 1460 1.48] 147 1.46] 147 | 1.47| 1.47] 1.47
10 146 | 1.47) 1,461 1.47| 148 ] 1,47 1.47| 1488 1.481 147 1.48] 1.48 | 1.48] 1.47] 1.47
11 - 1461 146]1.46]147] 148] 147) 1.48] 1.48] 1.48] 1.47| 1.47| 1.47 | 1.48] 1.48] 1.47
12 147[147]|1.46]1.47] 148] 1.47] 1.48| 1.47 | 1.47] 1470 1.47] 148 | 1.48] 1.47] 147
13 1.47[1.46)1.47] 1.46| 149] 1.46] 1.49{ 1.46| 1.47] 1.46] 1.48) 1.48 | 1.48] 1.47] 1.47
14 14711471450 148] 1.49] 1.48] 149 1.49] 1.47] 1.47{ 1.49] 1.50 ]| 1.50] 1.50] 1.49
15 147147148147 i 48] 1.49] 1.48] 1.49] 1.48] 1.49] 1.50] 1.50 | 1.50] 1.47( 1.47
16 1.47]1.47| 147|148 1.48] 1.48| 1.50| 149 1.48] 1.48] 1.30] 1.50 | 1.50] 1.50] 1.50
17 148 1.47] 149|148 1.49] 148 1.49]| 150 1.49] 1.48] 1.50] 1.50 | 1.50] 1.48| 1.49
18 1.49| 149 | 148|149 ]| 1.48] 1.49] 1.50] 1.50] 1.49] 1.49] 149} 1.50 | 1.50] 1.50] 1.50
19 148 1.48| 148|147 1.48]1.48] 1.48| 149 1.47| 148] 1.49] 1.48 | 1.49] 1.49] 1.50
20 148)1.48)148]1.47]| 1.49] 1.48] 1.48| 1.50| 1.49] 1.49| 1.49] 1.49 ] 1.49] 1.50] 1.49
21 147)1.48)1.49011.47]1.48]| 1.48 ] 1.48] 1.49| 1.49] 1.48] 1.49] 1.49 | 1.48] 1.49] 1.49
22 1.47)1.48) 1471147} 1.48] 1.46]| 1.47) 1.48| 1.48] 1.48] 1,470 1.48 | 1.47] 1.48] 1.47
23 14701471470 1.4711.48| 146 | 1.47) 1.48] 1.47] 146} 1.47 | 1.47 | 1.46 ] 1.49] 1.47
24 148)1.48] 148 147} 148} 1.47| t.47] 147|148 147} 1.47| 148 | 1.47| 1.48] 1.48

Average |1.47]1.47]1.47|148]1.48}147)|1.48|1.48(1.48|1.47]1.48) 148 | 148} 1.48] 1.48
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Table D-2 : The Measurement of Density at 60% halftone for KT-16a

toner by densitometer

Paper
12| 3]4]5|6|7]|89%|10|11|12]13]14]15

Position '
1 0.83| 0.82| 0.8t |0.82] 080{ 080} 081|08a]as0l079]079]078}0719) 079079
2 0.82f0s2] 080 |081}0.79| 079 0.81]0.80]0.80] 0.78] 0.77| 0.79] 0.79 ] 0.79 ] 0.79
3 o0.83{0at] 080 f0s0jo.79]081|08t|079]aso{or]or9]|ar7]0r9]0m9}079
4 o081 ]082] 080 |0g2} 079} 079 0g0j o9} 081] 079] 077} 098] 0.78] 080} 070
5 082|082 080 |oso|osifost|os1]{osi]0s0|o79]0.78)0.79{0.78] 0.81]|0.78
6 0.79] o.80| 080 | 0.81 ] 0.81 | 0.80] 0.80] 0.79] 0.79] 0.80f 0.7} 0.77{ 0.77] 0.79] 0.78
7 o20]os0] 0.79 | os0] 08t Jomor9| 0] 079|007 ] 077|077} 0.78 | 078
8 o.8of 080} 0.80 | 0.81] 0.81 | 0.80] 0.80 0.60} 0.8t [ 0.78] 0.77] 0.78] 0.78 | 0.81 ] 0.81
9 0.80| 0.80| 0.80 | 0.8t | 0.80] 0.80] 0.80] 0.81| 0.79] 078 ] 0.78 | 0.79 ] 0.77] 0.80] 0.7
10 0.21] 081 0.80 | 082 0.80] 0.81}0.81]|081]|0.79]078{078] 079]0.79] 0.81] 0.80
11 082] 0791 082 fosz]0.81]081]|082]|081]081]079|079]|0.80]0.80]0.81]0.80
12 0.80] 0.80] 0.80 | 0.82{ 0.81 ] 0.79{ 0.81 | 0.80] 0.80§0.791 0.78]| 0.79| 0.80} 0.82 ] 0.81
13 0.80]| 0.82] 0.80 |0.81|0.79] 0.80{ 0.80] 0.79]| 0.79] 0.78 | 0.79] 0.79 ] 0.81 | 0.82} 0.80
14 079|081 081 j0.81]0.80)0.79]0.80}079]079]079]0.77]0.78] 0.79] 0.80| 0.80
15 0s3}os2| 082 tog2loeoloei|orilosolor]osi]ors]as2lose]osz]ost
16 082f0.42) 0.82]os0o|os2}osi|os3josi]osi|ore]|o78]080]081]|079]082
17 082| 0.82] 082 082|081} 082]083]08t|0a1|081]0.80f0811{0.81]081]082
18 0.20) 0.81] 0.81 | 0.82] 0.80} 0.79 ] 0.82] 080§ 0.79} 0.79} 0.77 | 0.79] 0.79} 0.82] 0.80
19 o8t|oa1] 081 |os1fo79]081]083]079]0.80]079{0.78]0.81] 0.79] 0.81] 0.8
20 080|080l 0.82 | 081§ 0.79] 0.79] 081|079 0.79) 0.80§ 0.77] 0.78 | 0.79 | 0.862] 0.80
21 0.81] 0.80] 0.81 | o.81 ] 0.81] 0.82] 0.82]0.80]0.79] 0.81 j0.78] 0.862] 0.81 | 0.82] 0.81
22 082]|082| 082 |0.82] 0.79] 0.82] 0.83| 0.8t | 0.81| 081§ 0.79] 0.862] 0.81 | 0.82{ 082
23 019] 0.79| 080 | 081 0.80] 0.81] 0.81 ) 079 0.80{ 081 f0.79] 0.81| 0.80] 0.81 ] 0.82
24 0.80f0.79] 0.82 | 0.81{0.80] 0.80} 0.81 | 0.79] 0860} 0.80] 0.79] 0.79]| 0.80] 0.61] 0.82

Average |081]081] 081 }o0s1)0.80]080]0.81|080}080}079{0.78{0.79]| 0.79] 0.81] 0.80

16
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Table D-3 : The Measurement of Density at 40% halftone for KT-16a
toner by densitometer
Paper

1)2)3|a|ls|e6)l7)s|9o]ofrn|12|13]|14]15
Position

053] 0.53] 050 | 052} 0.52] 051} 0.50] 0.50] 0.50] 0.5t ] 0.52]0.52] 0.51]0.52 0.52

0531051].048 | 0.30§049] 049]0.51105110.51]049]0.52)052{0352]0.53]¢c.52
05s1|0s3] 050 ]0.521049] 051|049} 0.50] 0.50) 0.50§ 0.52] 0.52]| 0.52 ] 0.52] 0.52

0.52| 0.51] 049 | 0521 0.50] 0.50] 0.50] 0.50] 0.50 } 0.49] 0.51] 0.52]| 0.52} 0.52] 0.52

0,48 1 0.50] 049 | 0.50| 0.49] 0.50| 0.50 | 0.49{ 0.5010.51] 0.52} 0.3} 0.52

0.52
0.50] 0.52] 0.48 J 0.45) 0.48| 0.49 | 0.48] 0.48 | 0.49 | 0.4% ) 0.50§ 0.50] 0.50] 0.51 } 0.51
050] 048 | 0.50] 048] 0.48]| 048] 0.48] 0.48] 0.48] 0.49} 0.50§ 0.50) 0.511 0.51

051105t 048 {0491048]0,4810.4810.5010.49104%104910.5180.52]0352] 0352

050§ 0.521 050 | 0.51 ) 0.491 0.50] 0.4%| 049 | 0.49) 0.49§0.50] 0521 0.51]0.52]| 0.52

o0.52§ 0524 0.50 | 0.52) 0.50{ 0.51] 0.50] 0.52]| 0.52| 0.50§0.52] 0.52} 0.52] 0.53 | 0.53

ot | b
Hisje|e|vlajn|a]w 0]

0534052} 049 1 0511 0511051051052} 0.5110.5210.50]0.52)052]0.53] 052

12 os2los2f 051 |o.s1]0.51]|0.51]1049]0.52{0.51]0.51)052]053]053]053]053
13 0s3]os3t os1]|os2]os1{os2}051]050]052]050)052]052]052]0.52¢0.53
14 0s52]051] 049 | 0.50} 0.50] 0.50]| 0.51] 0.49] 0.52]| 0.50] 0.50] 0.52] 0.52] 0.52] 0.52
15 053} 0521 050 ]| o.s1f 0520 0.52] 051]0352]053]0.50]0.51]052]052]0.53]0.52
16 0s3fosz{ 0s0|o.s53f05200.53])051]|053]052]052}052]053]053]40.53)0.53
17 os1}o0sz2| 050 |052]0.52]056]050]052]052]049}0.50]|052]0.52]0.53)]0.53
18 0.50f0.51] 049 | 0.52] 0.50] 0.51]0.52) 0.53] 0.51 | 0.491 0.52]| 0.52} 0.52] 0.53] 0.52 :
19 0520050} 048 | 0.52] 0.50| 0.49} 0.49 | 0.52] 0.50] 0.49] 0.50| 0.52| 0.53] 0.52] 0.52
20 050]051] 048 | 0.49]0.50}0.49] 0.49]| 050} 0.49]| 0.49 | 0.49| 0.50} 0.52] 0.52] 0.52
21 0.52]0.51] 049 §050] 0.51]049]0.50] 052} 0.52] 0.51] 0.50] 0.51] 0.53] 0.53] 0.52
22 0531053] 0.504§0521052]04910511053§0511052105%}035210.352]0531053
23 053] 052} 0.49 | 0.52] 0.51] 0.50] 0.49] 0.53] 0.52| 0.50] 0.50§ 0.51 } 0.52] 0.53{ 0.52
24 0.52] 0.50] 0.49 | 0.52] 0.51] 0.49] 0.50] 0.52] 0.52] 0.50] 0.50] 0.52] 0.53 | 053] 0.52

Average | 0.52]052] 0.49 ] 0.51]0.50] ©.50) 0.50] 0.51] 0.51 | 0.50] 0.91} 052]0.52] 0.52} .52
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Table D4 : The Measurement of Background density for KT-16a

toner by densitometer
Paper
1|2|3|4]|5]|6]|]7]|8[9]|10j11]12|13|14]15
Pasition
1 003] 007 0.03]004]004{0.04]0.041004[003] 0041004} 004 | 004 004f004}
2 003 0.03] 003 0.03[ 0041 0.04] 0.03] 0,04} 0.04] 004 0.04] 0.03 | 0.03] 0.03] 0.03
3 0.03]0.03] 0.0310.03|0.04]0.04)0.04] 0.04] 0.04 ] 0.04]| 0.04] 0.03 | 0.03] 0.03] 0.03
4 0,031 0.031 0.03 | 0.02 | 0.04 § 0.04 | 0.03 | 0.04 | 0.03 | 0.04 ] 0.03] 0.03 { 0.03] 0.03]| 0.03
5 0.03]0.0310.03 | 0.03| 0.03 | 0.03 ] 0.04]0.03]0.03] 0.04]0.03] 0.03 1 0.03] 0.03| 0.03
.6 003|003} 003} 0.02]004§003)0031003]0.04§003]003] 0.01]003]003]003
7 0.03] 0.02 | 0.03 | 0.03 | 0.03 | 0.03 | 0.03] 0,03 | 0.03§ 0.03] 0.03] 0.03 ] 0.03] 0.02] 0.03
8 0.03 | 0.03 | 003 ] 0,02| 0.03 } 0,041 0.03{ 0,03 | 0.03] 0.03 ] 0.03] 0.03 | 0.03] 003 ] 0.3
9. 0.03] 003} 0.03 | 0.03] 0.04f 0.03 } 0.03§0.03] 003} 0.03| 0.03] 0.03 ) 0.03] 0.04| 0.05
10 0.03]0.03{0.03|0.03]|0.03}0.03}003{0.03]0.03}0.03]0.03] 0.03 §0.03]{0.03] 003
11 0.0310.03]0.03 ] 0.04| 003 ] 003} 0.03]0.03] 004 ] 003]0.03] 0.03 | 0.03]{0.03] 0,03
12 0.03]003]0.03]003]0.04]003}0.03]0.03]003]003)0403] 0.03 | 0.02]{0.03] 0.03
13 0.03]0.0310.03 | 0.04] 0.04] 003 0.04] 0.03]004] 0.03] 0.03] 0.02 | 0.02]0.03] 0.04
14 0.02§0.03]0.03] 004004004} 0.0370.04] 004} 003]003] 0.0¢ {0.03]0.03] 0.04
15 0.03]0.0210.03}0.04|004]004]0.04]004]| 004} 003]0.03] 0.0210.02]004] 0.04
16 002]0.03|0.04{0.03]10.04]0.04]0.04004]|0,04]00310.03] 004 | 0.03]0.04{ 004
17 003|004 ] 0013 004 ] 0.04] 0.04] 0.04 | 004} 0.04] 0.03] 0.04 | 0.04 | 0.03] 0.04[ 0.04
18 002]0.03] 004} 0.04] 0.04] 0.04] 0.04] 0.0 } 0.04] 0.03]| 0.04] 0.04 | 0.04] 0.04 | 0.04
19 003]0.03|0.04}006]| 0.04] 0.04] 0.04] 0.04 | 0.04] 0.04 | 0.04] 0.04 | 0.04]| 0.04] 0.04
20 0.02]0.04 ] 0.04 | 0.06] 0.04 ] 0.04] 0.04 | 0.04]0.04]0.04] 0.04] 0.04 | 0.04) 0.04] 0.04
21 0.03 ] 0.04 | 0.04] 0.04].0.04 ] 0.04 | 0.04]| 0,04} 0.02] 0.04 | 0.04] 0.04 ] 0.04] 0.041 0.04
22 0.0310.0410.04] 004 0.043003]0.03]| 0.04}0.02] 004 004] 0.04 | 0.04]0.04] 0.03
23 003]0.03]0.04]0.03]00210.03]002}0.0210.03]0.03]003] 002 |002]0.02] 003
24 002} 0.03] 002§ 002{002]002]002]0063]0.02]003]002] 0.02 Jo02]002]0.02
Averape |0.03]0.03]0.03]0.03]0.04]0.04]0.03]0.04]0.03| 0.03] 0.03] 0.03 | 0.03] 0.03 | 0.03
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Table D-5 : The Measurement of Solid density for N-09S toner

by densitometer
Paper | .

112|3]|4|5]6F[7 189 |10]|11]12]|]13{14]15

Position )
1 146 147 ta7 | 1.48) 146|147} 1.46] 147} 148] 147 148] 147 | 17|17} 147
2 147] 147|148 ) 1.47] 148 148 1.47| 1.48) 1.49| 1.48] 1.50] 1.46 | 1.48] 1.48] .48
3 1A7] 1.47] 147 147 147 148 147 | 1.48] 1.49] 1.48] 1.49] 147 | 1.47] 1.49] 1,48
4 146] 1.47] 148) 1.47] 148 1.48] 1.46| 1.48] 1.49] 1.48] 1.50] 1.46 | 1.48] 1.48 ] 1.48
. 5 1461 1.46) 1481 1.47 ] 1.47| 148146 | 1.48) 1.49] 1.48] 1.49] 1.46 | 1.47] 1.48] 1.48
6 146 1.47{ t48) 1.47]1.48] 148] 1.46] 1.48] 1.50] 1.48] 1.50) 146 | 1.48] 1.48] 1.48
7 146] 1.47] 147 ] 1.48] 1.49] 1.49]| 1.46| 1.48] 1.49] 1.49] 1.50] 146 | 1.48] 1.49{ 149
"8 146 1.48) 149 147 149 148} 1.47] 149 ] 1.50] 1.49 ] 150} 1.46 | 1.49] 1.49] 109
9 147]1.48| 1.49) 1.47] 148 1.49] 1.47] 149} 1.50]) 149 151} 1.47 | 1.49] 1.50] 1.50
10 1.47] 148|149} 1.48] 1.48] 1.49] 1.47| 149} 1.50] s.48] 151 1.47 | 1.48] 1.50] 1.49
11 1.47] 1.48] 1.49) 1.47| 1.49] 1.90] 1.48]| 1.50) 1.50] 1.49 | 1.51| 1.48 | 1.49] 1.50] $.50
12 1.47]1.48] 1.48) 1.48] 1491 149} 1.47| 150) 1.50] i.49f 1.51) 1.47 | 1.49] 1.50] 1.50
13 148] 1.48] 1.49) 1.48] 1.49] 1.50) 1.49| 1.50] 1.49] 1.49] 1.51] 1.48 | 1.50] 1.50] 1.50
14 148 1.48] 1.49| 1.48] 1.49] 149 1.48] 150 1.50] 1.49] 1.51] 149 | 1.49] 1.50] 1.50
15 148 1.48] 149) 1.48] 148 1.48] 1.48] 1.50] 1.50] 1.49] 1.51] 1.49 | 1.49] 1.50] 1.50
16 148 1.48] 1.49] 1.47] 1.48] 143 ] 1.49] 1.48] 1.50] 1.48] 1.50] 1.49 | 1.50) 1.50] 149
17 147|148 48] 1470 1.48] 148 ] 1.48] t.49] 1.50] 1.48]| 1.50| 1.48 | t.99] 1.99] 149
18 14T] 1.47] 148 1471 1.47] 1.48] 147} 1.48] 1490 1.47] 149] 148 | 148} 1.48] 1.48
19 146) 146 1.47| 1961 1.46] 1.46| 1.46| 1.48] 1.49]| 1.47| 1.49] 1.46 | 1.48) 1.47| 1.49
20 145[ 14611450 14511.46] 1.46] 1.46} 1477 1.48]| 1.47] 1.48] 1.47 | 1.47] 1.47] 148
21 145] 1.45]1.45]1.46] 1.45] 1,451 1.45) 146} 1.47| 1450 1.47] 1.46 | 1.47]| 1.47]| 147
22 145 1.46] 1.46] 146 1.45) 1.45) 1.46]| 1.46 ]| 1.48| 146} 1.47] 1.46 | 1.47| 1.47] L47
23 1.46| 1.46] 146 | 1.45] 1.45] 1.46 | 1.45] 1.46] 1.47]| 1.46] 1.47] 1.47 | 1.47] 1.46 ) 1.46
24 1.46| 1460 1.46| 1.47] 1.46] 1.46 | 1.46] 1.46| 1.47] 1.47] 1.47| 147 | 1.47] 1.47] 146
Average |147]1.47)148)147|1.47)1.48]1.47]|148]149]1.48]| 1.49] 147 [ 148 1.49] 148
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Table D-6 : The Measurement of Density at 60% halftone for N-09S

toner by densitometer
Paper
11213 14]|5|6]7]|8]|9%{10111]12]13}14]15
Position
L 1 095]093] 093 §0.94§0.93{093]026]09510.95{096]095]096f0.96] 096 0.96
2. 0.941094] 094 {0941 0.92] 093] 097] 097]057]097]095]|0.97]| 0.98] 098] 0.97
3 094}093] 093 | 093] 0.94]093] 095} 0.97{097{097] 093] 0.97]| 0.97] 0.97] 097
4 0.941093] 0.52 | 6.92]| 093] 093] 097 098] 098] 098§ 0.97] 0.97] 0.96] 0.97] 0.97
5 0.94|092] 052 | 0.92]1094]0931097]| 097] 098] 098] 0.96] 097 ]| 0.97) 097 0.97
6 09510.92) 093 ]053]092]092} 0961 05710960961 097] 0.96] 0.96] 0.97] 0.97
7 0951093} 093 105410.93| 0.92] 0.96]0.7]096]| 0.96] 0.96] 0.97] 0.97] 096 | 0.98
8 0951093 095 | 094 0.93|0.92]|097]097[097|097{0.96]| 0.96] 0.96] 098] 0.96
9 0.95]0.92] 095 | 095]0.94| 092} 096f 098] 097] 0.96| 0.97] 0.97] 0.96} 0.96] 0.97
10 0.97| 093] 0.96 ] 0.96] 0.94| 0.93{ 0.97 | 098 | 0981 056] 0.97] 0.97] 0.97) 097 0.97
11 0.95]0.93]| 095 ) 092|095 0.94{0.97{ 098] 096{ 096 0.97] 096] 0.96| 0.97] 0.97
12 093]094] 094 ] 094]094]093]098{0.97]0961097]097]095]0.97] 0.97] 0.98
13 0951095 096 j 0.94]0.97] 0951 098, 0.97]| 098] 098] 0.96 | 0.97) 0.96 | 098] 098
14 0.95]0.94] 096 } 0.96] 0.9710.95] 097 | 098] 0.96{ 0.98] 0.96 | 0.96) 0.96 | 0.98] 0.98
15 0.971096] 0.97 § 0.96§0.97{ 0.96] 0.97]| 098] 0.98| 0.98] 0.96] 0.97| 0.98] 0.98| 0.98
16 0.97]0.97] 0.94.1 09610971 093] 098} 098§ 0958109710961 098] 0.97] 0.97] 097
17 09710971 097 | 0.96]| 0.97] 0.96] 097 | 0.98{ 098] 098] 0.97| 0.98]| 0.98] 0.97] 097
18 0961 0.95] 0.95 | 0.94}0.96| 093] 0.97]| 098] 057] 0.97] 0.96| 0.98 | 0.97] 0.97] 0.97
19 097]0.96{ 095 | 0.96} 0971 0.95] 0.97| 097{ 0.97] 098] 0.97| 0.98| 098 | 0.97] 0.97
20 0.971095] 0.94 1 094]|0.951094] 097| 097]| 097| 0.97]096] 0.97]| 0.98] 0.97] 097
21 096|096 0941 095|096 0.95] 096] 0.96] 0.95]| 0.97] 0961 0.98] 0.97] 0.96] 0.97
22 0.96] 096 094 ] 0.95]| 0.95] 093] 098] 0.97] 0.96]| 096] 0.96] 0.98] 0.98] 0.97] 0.98
23 0.94]096] 094 ] 0.96] 0.96]0.94] 0.95] 0.94]0.95] 0.96] 0.96] 0.95] 0.96 | 0.95] 0.96
) 0.95]0.96] 0.94 |0.95]| 094 0.94] 096 | 0.96]{095] 096 096] 0.96]| 0.96 ] 0.95] 0195
Average ]0.95|0.94] 0.94 | 0.94]0.95]0.94]0.97]0.97] 0.97] 0.97] 096] 0.97| 0.97| 0.97] 0.97
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Table D-7 : The Measurement of Density at 40% halftone for N-09S

toner by densitometer

Paper

1|2]3|4]|]5|6|7]|8[9%|10|]11]12|13]14]15
L Position

) 1 07110721 0.70 | 0.71]10.70]0.71{0.71]1 0721 0.70) 0.70 | 068§ 0.7T1 | 0.70] 0.69 | 0.71
2 0.7210.73] 0.70 | 0.70] 0.70] 0.721 0.71 | 0.72{ 068 | 0.69 | 067 | 0.72] 0.69] 0.68 | 0.68
3 0.7210.72] 090 | 0.71 | 0,691 0.7110.70] 0.70] 068§ 0.69 | 0.68 0.7i 1 0.711{ 0.70 | 0.69
4 0.7110.72] 068 | 0.691 0.69}0.72{0.70] 0.70| 0.68 | 0.69 | 067} 0.71] 0.711 0.70] 0.69
5 0.7010.71] 0.69 | 0.69] 0.68 | 0.701 0.69 | 0.691 0.68 | 0.57 | 0.68} .70 ] 0.691 0.69 | 0.69
6 Q.70f0.71 | 067 | 0.67]0.71 | 0.691 0.70| 0.68 ] 067 | 0.67 | 0.68 | 0.69] 0.67] 0.71 ] 0.67
7 0.69]0.70] 0.67 | 0.68) 0.70] 0.69| 0.69] 069 | 0681 0.67 | 0.67 [ 0.70] 0.681 0.71 | 0.68
8 0.70] 0.72 ] 0.67 § 0.68§0.70] 0.70] 0.70 0.39 069{0.68|0.68]0.7110.67]| 0.69 ) 0.68
9 0.70]0.72} 0.67 { 0.69] 0.70] 0.70 ] 0.70| 0.68 | 0.68] 0.69 | 0.67] 0.70} 0.68] 0.70] 0.68
10 0.72]0.73} 0.70 { 0.69§0.71]| 0.72] 0.72| 0.70) 0671 0.69] 0.67 | 0.70] 0.69] 0.69 | 0.71
11 0.72] 072} 067 {0.70} 0.70] 0.72 ] 0.72 | 0.68| 0.68] 0.70| 0.67] 0.72{ 0.71 ] 0.70 | 0.69
12 071|073} 067 | 0.69]0.71]0.70] 0.71 | 0.68 | 0.63] 0681 0.69] 0.72{ 069] 0.71 | 0.68
13 0.7210.72] 0.70 | 0.69]0.71 | 0.71{0.72]0.701 0681 0.71 | 0.68| 0.7310.71 | 0.71 } 0.72
14 0.7310.73] 0.69 ) 0.70) 0.70| 0.70| 0.70] 0.7010.701 0.70 | 0.69 | 0.71 1 0.70] 0.70 | 0.68
15 0.72]0.72] 0.70 } 0.70§ 0.T1 { 0.71§ 0.72§ 0.721 068§ 0.71 | 068 | 0.7210.70] 0.72 | 0.71
16 0.73/073] 0.68 |1 0.71]0.71]0.72]10.72| 0.72| 0.69] .70 | 0.68 | 0.73] 0.71 ] 0.71 | 0.70
17 0.72]073] 069 | 0.70] 0.711 | 072} 0.72| 0.72 069]0.70] 0.69| 0.73] 0.70{ 069} 0.70
18 0.711073] 0.68 ]0.71]0.70]10.70{0.72] 0.71 | 0.71 | 0.68 | 0.68] 0.721 0.71 { 0.68 } 0.6%
19 0.72]0.73] 0.69 | 0.69]0.70}0.71{ 0.72, 0.72{ 0.70]| 0.69 | 068 | 0.73 ] 0.6810.72] 0.71
20 0.7210.73] 0.67 ] ¢.70] 069 ] 0.71 | 0.71}0.70| 0.70| 0.68 | 0.67} 0.72]| 0681 0.71 | 0.70
21 0.7110.92] 0.67 | 069068} 0.70]| 0.71j0.72] 0.69] 0.68 | 0.68 | 0.72| 0.68 | 0.70] 0.70
22 0.721072] 068 | O.TL]Q71]0.7T1}0.72}1072]071]067]10.67]0.72]|0.70}0.71]0.71
23 0.70}0.72] 0.69 ] 0.69 | 0.68] 0.69] 0.71 | 0.70 | 0.68 | 0.68 | 0.67 ] 0.73 ]| 0.69| 0.69] 0.69
24 071 0.72| 0.68 | 0.68 ] 0.68| 0.69|0.71 | 0.71| 0.70] 0.68 | 0.67]0.73 ] 068 | 0.71{ 0.70
Average 0.71]0.72] 0.68 | 0.690.70] 0.71] 0.71] 0.70| 0.69 | 0.69| 0.68{ 0.72 ] 0.69 | 0.70 | 0.69
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Table D-8 : The Measurement of Background density for N-09S toner

by densitometer '

Paper
o 1y2i3f4ts5ie6fl7r8fotiofrlazlis]ie 15
" Position

1 0.01 1 0.01 § 0.00 ] 0.01 } 0.01 } 0.0t | 0.01] 0,020 0.01] 0.0 0.02] 002 10.0i{0.02] 0.02

0.011001{00t{0.0110.01]001}001t}0.01}00t]00: 001} 0.0t { 0.0 0.01}0.01
K] 0.0t 0.010.010.01 }0.01 | 0.01 ] 0.01 0.0z 00t |o.01]001] 0.01 | 0.0 0.02 [ 0.02
4 0.01]0.01{0.01 0.0t { 0.01 | 0.01 | 0.01{ 0.01 | 0.01 ] 0.02] 0.01 | 0.01 { 0.0¢ | 0.02 0.02
5 001 10.01 ] 0.01 } 0.01 { 0,01 | 0.01 } 0.01 | 0.02] 0.01 ) 0.01 ] 0.02] 0.02 | 0.01 0.02]0.02
6 0.01 ] 0.0110.01] 001 [ 0.01]0.01] 001 0.0100i | 0.61]|0.01] 0.2 | 0.01| 0.0 0.02
-7
8
9

001 0.01f0.01{0.01§00t]001]001]002]00i|001}001]| 0.02]001i{ 002 0.02
0011001} 0011001} 008§ 00t] 0.01]001]001|001]001| 002 ] 0.02 0.02] 0.0t
0.02]0.0110.01 }6.01]0.01} 001 [ 0.0t ]0.01]002]0.01]0.0t] 0.01 | 0.02) 0.02 0.02

10 001 0.01]0.01]0.01] 0.01]0.0t{001] 001001002} 001 0.01 | 0.02 0.02{ 0.02
11 0.01]0.020.02 ] 0.01{ 0.01§ 0.03 { 0.01 | 001 { 0.01 | 0.01 | 0.01 | 0.01 | 0.02 0.02] 0.02
12 0.02)0.01)0.02) 001 | 0.01] 0.01 | c:01 | 0.0t | 0.01f0.01]0.01} 0.01 | 0.03] 0.03) 0.02
13 0.03]0.01001]001]002] 001|001 ]| 002|001 {002|002f 0.01 [ 0.03 0.03]0.03
14 0.03]10.02{0.03]0.03§0.01}0.01}0.02f0.02}00t}002}001} 0.01 0.02] 0.03 | 0.03
15 0.03]0.0210.02{ 0.0t | 0.02{ 0.02] 0.01] 0.02{ 0.02| 0.02{ 0.02| cc1 | 0.03 0.02] 0.03
16 " |o03{001]0o03 0.031001{0.02]0.0t§0031003]002{0.02] 002 [0.03} 002} 0.03
17 0.0310.0110.0310.03]|0.03]0.02]0.02]| 0.02]0.02] 002} 0.02] 0.02 | 0.03 0.03] 0.03
18 0.03}10.03]004]0.02{0.03)] 0.02]0.02]| 0.03]| 003! 002|001 0.02 0.03]0.0310.03
19 00310.0310.03]0.02}0.02] 0.02) 002} 0.02) 0.02}0.01 ] 0.02) 0.02 ) 0.03 0.03]0.03
20 0.0310.03]0.03 {0021 0.0¢] 0.02] 0.02] 0.02] 0.02| 0.01{ 0.01] 0.02 | 0.03 0011003
21 00210021001 ] 0.01] 0.01§ 0.0t | 0.01 | 0.01 | 0.01] 0.01{ 0.01] 0.0t 0.02{90.03] 0.03
22 0.0210.0210.02} 0.01 ) 0.01 } 0.01 J 0.0t | 001 | 0.01] 001 [ 0.0 0.01 ] 0.03 | 0.02] 0.03
23 0.0210.010.01]0.01]0.01] 0.01] 0.01{0.01 | 0.0t | 0.01| 0.01] 0.0t | 0.0t 0.02]0.03
24 0.01]0.01]0.01]0.01]0.02 0.01 | 0.01 ] 0.01{ 0.01 { 0.0t | 0.01| 0.01 0.0110.01]0.03

Average ]0.02]002]0.02]0.01]0.01]0.01]0.01 0.02]0.01}0.01] 0.01] 0.01 | 0.02] 0.02] 0.02
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