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APPENDIX A

CHARGE PROPERTIES AND SOME OF THEIR
PRINT QUALITIES OF THE TONERS

PART | The g/m values of various toners evaluated by a biow off
measurement unit; The maximum density, the background density, and
- the dot gain percentages of the printed sheets evaluated by a reflection '

densitometer.



Table A-1 g/m values of various toners and F-200 carrier by a rotating rofler, at 53+3 %RH and 21+2 °c

g/m values (-microC/g) at rotating times (min.)

Carrier Types Toners
1 2 3 & 10 20 40 60 90

F-200 KT-04b 4.450 5.026 5.373 4.889 5.271 '5.081 5.384 6.559 '7.500
KT-05b 3923 | 5772 6.000 5.927 6.930 6.483 6.483 7.605 8.182
KT-06b 4320 5.723 7.228 8.165 7.742 7.840 9.191 10.144 | 10.565
KT-07b 7.016 7.018 7.501 8.643 8.960 9.649 9.763 9.983 10.433
KT-08b 2.937 3379 3.448 3.595 3.659 3.844 4477 4776 5.707
KT-09b 3.195 5.168 5423 5.241 5.809 6.248 6.626 7.370 8.088
KT-10b 3.434 3.147 3.403 3.440 3.199 2.997 3.279 4.007 4.405
KT-11b 3.287 4270 4403 4.161 4379 4725 | . 4883 4975 5.829
KT-12b 2.928 4.204 4.905 5.165 4878 5.097 5.909 5.798 6.357
KT-13b 3.255 4.438 4714 4.488 4.458 4494 5.309 5.530 6.221
KT-14b 2.903 5.149 5.529 6.558 6.209 6.179 6.114 6.401 7.657
KT-15b 6.480 6.864 6.960 6.981 6.972 7513 7.462 8.115 9.413
KT-04a 3.637 4.240 4691 5.303 6.259 7.282 8.192 9.197 9.722
KT-05a 5.876 5.624 8.086 8.299 9.208 9.566 1111 12078

11.754




Table A2 g/m values of irregular shape toner, N-09C, and spherical shape toner, N-09S, and F-200 carrier, by a rotating roller,

at 53+3 %RH and 2112 °C

Carrier Types Toners g/m values {-microC/g) at rotating times {min.)
1 2 3 5 10 | 20 40 60 20 120 | 150
F-200 N-09C 21.089 | 23686 | 23598 | 22.974 | 21.141 | 21.254 | 19.665 | 19.785 | 18.287 | 17.234 | 1647
N-09S 17.199 | 20.901 | 21.942 | 23.859 | 21.075 | 20.266 | 20.520 | 21.263 | 22.889 | 23.195 | 23.500

Go



Table A-3 g/m values of toners, KT-04b to KT-07b, and carriers, A-3 and Iron Shot, by a rotating roller, at 53+3 %RH and 21+2 °C

Carrier Types Toners q/m values (-microC/g) at rotating times (min.)
1 2 3 5 10 20 40 60 90

A-3 KT-04b 9.290 10.588 12.000 11.586 14.182 13.000 11.077 11.143 12.218
KT-05b 12.000 12.000 17.684 16421 | 12440 13.714 14.400 13.89% 14.400

KT-06b 71.610 14,727 . 12.000 17.937 15.000 14.817 156.529 14.609 15.168

KT-07b 6.347 13.248 12.923 14.609 16.411 . 15.000 13.600 13.385 12.185

Iron Shot KT-04b 4.525 4,650 4895 5.483 5.691 5.83 5.495 5.071 5.012
KT-05b 4.800 4.737 5.429 5.419 6.737 6.947 5.829 5922 - | "6.000

KT-06b 3.909 4.963 5.440 6.320 6.525 6.795 6.340 6.216 6.119

KT-07b 4.024 4634 4.757 6.439 6.529 6.159 6.760 5.774 5.534

99



Table A4 g/m values of toners, KT-04a , KT-05a, KT-04b, and KT-OSB, and F-200 carrier, by a rotating roller, at 29+3 %RH and 2142 °C

Carrier Types Toners q/m values (-microC/g) at rotating times (min.)
| 1 2 3 5 10 20 40 60 90
F-200 KT-04a 2.980 4022 4.490 4730 5.379 5.764 6.870 71170 7.530
KT-05a 1.959 6.110 7.820 9.630 10.600 12.220 13.500 15.060 15.020
KT-04b 2.980 4022 | 4490 4,730 5.379 5.764 6.870 7.170 © 7.530
K7-05b 4.800 6.680 6.430 7.670 8.090 8.880 8.700 11.020 11.520

{9



- Table A5 g/m values of various toners by a developing roller {no carrier), and a hand shaking {with F-200 carmier), for 1 minute,

at 5343 %RH and 2142 °C

Toners ¢/m values {-microC/g)
A developing rolier (no carrier) A hand shaking {with F-200 carrier)
KT-04b 5.773 | 8.502 '
KT-05b 12.976 11.048
KT-06b 14.325 11.094
KT-07 14.822 11.490
KT-08b 4.805 6.557
KT-09b 8.148 10.978
KT-10b 6.311 9.185
KT-i1b 4.880 9.161
KT-12b 4,905 8.579
KT-13b 8.620 7.812
KT-14b 10.936 8.813
KT-15b 15.214 8.531
N-08C 22.481 19.139
N-08S 24,622 27.179




Table A6 Solid density and background density of various toners by printing with OKI 400 micro line CL

KT-04b | KT-08b | KT-06b | KT-07b | KT-08b | KT-09b | KT-10b | KT-11b | KT-12b | KT-13b | KT-14b | KT-150 | N-0oC | N-09S
Solid 1.32 1.46 149 |- 152 1.36 1.38 1.29 1.01 1.1 1.36 1.44 1.46 1.48 1.36
density
Background 0.02 0 0 0 0.01 0 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.03

density




Table A7 Dot area percentages of various toners by printing with OKI 400 micro line CL

% Dot KT-04b KT-05b KT-06b KT-07b KT-08b KT-09b KT-10b
foriginal) |% Dot (% Dot gain{% Dot (% Dot gain|% Dot % Dot geinf% Dot | % Dot gain|% Dot | % Dot gain|% Dot [% Dot gain|% Dot | % Dot gain
(print) (print) {print) | pint {print) {print) (print)
0 1 1 0 0 0 0 1 1 1 1 0 0 0 0
0 | 13 3 14 4 14 4 14 4 13 3 14 s | 1 2
20 28 8 29 9 29 9 29 9 27 7 29 9 27 7
30 42 12 4 16 | 45 15 2 | 16 44 14 46 18 44 14
40 81 21 6| 28 65 25 66 26 64 24 68 28 23
60 7] 17 86 26 81 21 81 21 79 19 86 26 78 18
80 85 92 12 89 9 90 10 | 88 92 12 88 8
100 | 92 8 9 -1 98 2 100 0 97 3 98 2 94 8

0L



Table A7 Dot area percentages of various toners by printing with OKI 400 micro line CL (continued)

% Dot KT-11b KT-12b KT-13b KT-14b Ki-15b N-09C N-09S
foriginal) 1% Dot | % Dot gain{% Dot % Dot gain}% Dot | % Dot gain|% Dot | % Dot gain|% Dot | % Dot gain{% Dot | % Dot gain{% Dot | % Dot gain|
(print) (print) (pring) {print) (print) {print) {print)

0 0 0 0 0 0 1] 0 0 0 0 1 1 2 2
10 12 2 12 2 13 3 12 2 13 3 13 3 16 6
20 27 7 27 7 29 9 28 8 30 10 26 -6 3 11
0 | 4 12 A 1 45 15 | a4 1 48 16 a1 1 47 17
40 63 23 61 21 64 24 | &4 24 65 25 60 20 66 26
60 76 16 75 16 79 19 81 21 81 21 79 19 80 20
80 78 2 80 0 86 90 10 90 10 88 8 89 9
100 83 -17 87 -13 96 4 99 -1 99 -1 100 0 96 4

LL
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PART Il The g/m values 6f various toners evaluated by E-SPART
analyzer. The toners are the following: KT-04b, KT-05b, KT-07b, KT-10b,
KT-14b, N-09C, and N-09S.



KT-04b + F-200

date ,
data file name
sample name

measuring time (sec)
field voltage applied 14'))
particle density (g/cmd)

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

No. ave.dla. negative
Cuw ) (femt C)

1 1.9 0 0. 00 (0. 000)

2 2.2 4 ~1.31<0. 476)

3 2.5 1 -0. 46 (0. 130>

4 2.9 6 =2.74(1. 000)

5§ 3.3 14 =-6. 47(0. 604)

6 3.7 14 =7. 83 (0. 961)

T 4.2 24 =15. 01 (0. 987

8 4.7 71 =51. 27 (1. 000)

9 6§83 104 —=91. 44 (0. 987

10 . 6.0 208 -217. 25 (0. 909)
11 6.7 296 =325. 79 (0. 958)
12 1.5 353 —485. 70 (0. 930)
13 8.4 370 —567. 74 (0. 992)
14 9.3 197 -344. 99¢0. 961)
16 10.5 59 -124. 07 (1. 000)
16 11.8 17 =37. 97(1. 000)
17 18.8 4 -9. 47(0. 392)
18 14.9 0 0. 00 (0. 000)
19 16.7 "1 - =4. 48 (0. 526)
20 18.¢ 1 -4. 57(1.000)
21 21.3 . 3 -9. 54 (1. 000)
22 24,2 0 0. 00<0. 000)
average diameter : d50 (count) =

negative

count (~) 1747 €0. 979
mass (nano gram) 432.7 (0.976)
‘charge (femt C) =2308.09 (0.949)
q/m (micro C/g) -5.33 )

N e s s

1.

97/05/2
29-1C

98.75
100
1

+- 38. 782
-5.1972
17. 860

pos i
)

COOHOLOOMWMNUITILD PO N—=S

32C
positi

38
10. 8
125. 19
11. 6§

73

9

8

6

tive total
(femt C) ) (femt C)
0. 60 <¢0. 000) 0 0. 00
1. 45¢0. 524 ] 0.13
3. 05¢0. 870) 3 2.60
0. 00¢0. 000) . 6 ~-2.74
4. 23(0. 396) 16 -2. 24
0. 32¢0. 039 18 -7.51
0. 05¢0. 003) 25 ~14.96
0. 00 (0. 000) 71 -51. 27
6.11¢0.063) 108 -85. 33

-21. 74 €0. 091) 215 -195.81
14.33¢0.042) 303 -311. 46
36. 30(0. C70) 358 -449.39
4, 75€0. 008) 373 -562.99
14. 08(0. 039 198 -330. 81
0. 00¢0. 000) 89 -124.07
0. 00 (0. 000) 17 =317. 97
14.72¢0. 608) 7 5.24
0. 00 (0. 000) 0 0.00
4.050. 475) 2 =0. 43
0. 00¢0. 000) 1 -4.587
0. 00 (0. 000) 3 -9, 54
0. 00<0. 000) 0 0. 00
d50 (volume) = 8.35C um

ve . total
0.021» . 1785 -
(G. 024) 443. 86
€0. 061) =2182. 90

-4.92



KT-04b + F-200
Number fraction (~)

74

sxvsx  GI2F DISTRIBUTION (rumber base) wxww

1

& file : 29-1
.9 Sample:
p.density: 1.00
.8 J
T
Average size
.6 dS@c = 7.3 um
dS@v = 8.3 um
.5 :
f
.4
3
2 :
\ . I
1 2 8 5 T 1@ 20 3 50 7@ 192
‘ Particle size ‘
Number fractior (=) ssanve qsd distribution »exee
1.0 1 1 1 A L) | 4
| | file : 20-1
0.9} 4 sample:
field : 120 U
B.8F 4 p.density :1.008 g-cc
q/m v -4,92 uCrg
B.7F i .
Q.6 -
@.5( -
.41 -
0.3- -
B.2} \ .
e.1} k -
0 i 1 g I |
-2 -1 1 2



KT-04b + F-200

date
data file name
sample name

measuring time (sec)
fleld voltage applied (4'))
particle density (g/cal)

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

No. ave.dia. negative
(um) (femt C)
1 1.9 2 ~0. 63 (1. 000)
2 2.2 2 ~-0. 58 (1. 000)
3 2.5 4 -1, 28(1. 000)
4 2.9 5 =3. 06 (0. 394)
5 3.3 15 -6.67(¢0.714)
6 3.7 14 -6. 64 (1. 0600)
T 4.2 28 -17. 81(1.000)
8 4.7 63 =45, 63(0. 948)
9 5.3 118 =93. 43 (0. 986)
10 6.0 212 =201. 71 (0. 980)
11 6.7 305 =355. 71 €0. 962)
12 171.§ 356  -495.41(0.976)
13 8.4 330 =523. 17 (0. 959)
14 9.3 164 =308. 19¢0. 948)
15 10.5 56 ~120. 73(0.813)
16 11.8 14 =30. 32¢0. 922
17 13.3 6 ~14.5500.677)
18 14.9 3 ~10. 86 (1. 000)
19 16.7 4 =17. 05 (0. 386)
20 18.8 2 -8. 66 (1. 000)
21 21.3 1 =2.45(1. 000)
22 24.2 1 -4, 03 (0. 098)

average diameter :

‘negative
count (=) 1705 = . €0.979)
mass (nano gram)- ‘421, 1 €0.952)
charge (femt ©) -2268. 47 (0. 926)
q/m (micro C/g) -5.39

es oo

nun

897/05/2
29-2C

99. 25
100
1

+- 38.783
-9. 9721
36. 921

pos}
()]

HOOMNO=HHLWWANLWO =L =OO0LWWMNOD O

d50 Ccount) = 7.23C m

positi
a7
21.4

181. 37
8. 48

9
6
4
tive total
(femt C) =) (femt C)
0. 00(¢0. 000) 2 . -0.583
0. 00¢€0. 000) 2 -0. 68
0. 00¢0. 000) 4. -1.28
4.71¢0. 606) 7 1. 695
2. 68(0. 286) 18 " =3.99
0. 60 <0. 000) 14 -6. 64
0. 00<0. 000) 28 -17.81
2.53(0. 052) 64 -43.10
0.33¢0.004) 121 -93.10 -
4.11¢0.020) 213 -197.66
14. 08 (0. 038) 313 -341.63
11.98¢0. 024) 359 -483.43
22.49(0.041) 335 -500.68
16. 93¢0. 052) 167 -291.26
27.85¢0. 187) 59 ~92. 88
2.565¢0.078) 15 =27.77
6.94 (0. 323 7 -7.61
0. 00¢0. 000) 3 -10. 86
217, 28(0. 615) 6 10. 23
0. 90 ¢0.000) 2 -8, 66
0. 00¢0. 000) 1 -2. 45
36.92(0. 902 2 82.89°
d50 C(volume) = 8.41Cum
ve total
€0.021) 1742
€0. 048) 442,85
0.074) -2087. 10
-4.72

75
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file : 29-2
Sample:
p.density: 1.0Q

Average size
d5@c = 7.2 um
dS@v = 8.4 um

KT-04b + F-200
Number fraction (=) «exxw  SIZE DISTRIBUTION (number base) #wxx
1
.9
.8
T
6 A
s I
J
.4
.3 / '
2 J—
A s
] : :
2 3 5 T 18 20 3V 59 70 100

[

Particle sizs

Number fraction

1.0

(=)

LA L ] ]

q7d distribution wexes

8.91
8.8}
8.7

T

file : 20-2

sanple:

field : 180 U
p.density :1.89 grcc
q/m ¢ -4.T2 uCrg



KT-05b + F-200

date
data file name
sample name

measuring time (sec)
fleld voltage applied w
particle density (g/cm3)

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

No. ave.dla. negative
Cpum) ) (femt C)

1 1.9 4 -0.58(1.000)

2 2.2 6 -2.00(1. 000)

3 2.5 5 -2.058¢0. 944)

4 2.9 9 -3. 68¢0. 808)

§ 3.3 11 =7.15¢1.000)

6 3.7 22 -15. 02 (0. 991

7 4.2 27 -23. 45 (0. 985)

8 4.1 55 -52. 21¢0. 878)

9 5.3 141 -171. 39(1. 000)
10 6.0 236 -325. 13(¢0. 9898)
11 6.7 323 -522. 80(0. 866>
12 1.5 389 =732.00¢0. 980>
‘13 8.4 331 -771. 04 ¢0. 993)
14 9.3 1786 -478, 98 (0. 959)
15 10.5 4] -121.67¢0. 954
16 11.8 8 -27.62¢0. 544)
17" 13.3 6 =20.30¢0.642)
18 14.9 4 -16. 38 (1. 000)
19 16.7 0 0. 00 (0. 000>
20 18.8 1 =6. 50(1. 000)
21 21.3 0 0. 00¢0. 000)

.22 24.2 0 0. 00 (0. 000)
average diameter : d50 (count) =
" negative
‘count (=) 1794 . (0.984)
mass <(nano gram) 402. 1 €0. 980)
charge (femt C) * ' =3299.94 <(0.967)
q/m (micro C/g) -8. 21

I | I | I T Y]

7.

97/05/29

29-3C

91.15
100
1

+- 38. 783
-8. 3771

2

20. 7877

post

~
1
~

COOCOOR=RMNIPWWMNALLEIMM=MERHOSNOO

13C um
positi

29
8.2
112. 07
13.65

tive
(fent C)

0. 00 (0. 000)
0. 00(¢0. 000>
0. 12(¢0. 056)
0.88(0.192)
0. 00 (0. 000)
0. 14 (0. 009)
0.36¢0.015)
7. 22€0. 122)
0. 07¢0. 000)
3.74¢0.011)
18. 44 (0. 034)
15. 28 (0. 020
5.28¢0.007
20. 24¢0. 041D
5. 86 (0. 046)
23.11<0. 456)
11.33(0.368)

0. 00 <0. 000)

0. 00¢0. 000)

0. 00¢0. 000)

0. 00¢0. 000)

0. 060 (0. 000)

650 (volume) =
ve total
¢0.016) 1823

€0. 020) 410.

€0.033)  -3187.

-~1.

77

total
) (femt C)
4 -0. 58
6 -2.00
7 -1.92
10 -2.81
11 -7.18
23 ~14.88
28 -23. 09
56 -44.98
142 -171.32
240 -321.39
327 -504.37
393 -716.73
333 -765.76
178 -458. 74
43 -115.81
10 -4.50
7 -8. 97
4 . ~16.38
0 0.00
1 -6. 50
0 0. 00
0 0. 00
8.16C umy
3
87
11



KT-05b + F-200

- Number fraction ()

1

/

b b o > hw b

.
—

F‘w_

=

Number fraction

.

3 5 T 10
Particle size

78

«xexx  S[ZE DISTRIBUTION (number base) e«

file : 29-3
Sample:
p.density:ll.ea

Average size
ds@c = 7.1 um
dS@v = 8.2 um

20 3B 50 T 100

LL LY 3

1.0
o.of
0.8}
2.7}
0.6

0.5
.4k ..

8.3f
B.2r
a.1r

(%

1

1

-2

q7d  distribution wexex

file : 29-3

sample:

field : 102 U
p.density :1.808 g/cc
q/m : =T.77 uCsg



KT-05b + F-200

date
data file name
sample name

measuring time (sec)
field voltage applled V)
particle density (g/cm3)

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

No.

ave.dja. negatjive
Cum ) (femt C)

1 1.9 1 ~0.42(1. 000>

2 2.2 1 ~0. 29(1. 000)

3 2.5 2 -0.67¢1. 000

4 2.9 8 -4. 50(0, 934)

5§ 8.3 12 -9. 34(0. 987

6 3.7 16 -12. 56 (1. 000)

7 4.2 38 -39. 45(1. 000)

8 4.7 68 -64. 01 (0. 936)

9 5.3 137 -152.91<¢0. 876>
10 6.0 273 ~367. 79¢0. 966)
11 6.7 3256 ~535. 20 (0. 862)
12 1.5 340 =652. 70 (0. 980)
13 8.4 332 =765, 73(1. 000)
14 9.3 169 =422, 98 (0. 993)
15 10.5 49 =154. 45(0. 942)
16 11.8 11 =40. 07<0. 829)

17 18.3 4 =20. 64 (1. 000)
18 14.9 4 =17. 14 (1. 000)
19 16.7 0 0. 00¢0. 000)
20 18.8 0 0. 00 (0. 000)
21 21.3 1 +10, 63(1. 000)
22 24.2 0 ° ' 0.00¢0.000)
average diameter : d50 (count) =

negative
count ¢=) 1791 €0. 987
mass (nano gram) 400.7 (0. 989)
charge (femt C) -3268.49 (<0.97D
-8. 16 :

q/m (micro C/g

e o0

1.

87/05/29

29-4C
104.5
100
1

+- 38. 783

-12. 1002

17. 0645
positive total

) (femt C) . ) (femt O
0 0. 00 (0. 000) 1 =0. 42
0. 0. 00 (0. 000 1 - =0.29
0 0. 00(9. 000) 2 -0.67
"1 0. 32¢0. 066) 9 -4.18
15 0.12¢0.013) 13 -8, 22
0 0. 00¢0. 000) 16 -12. 56
(1] 0. 00¢0. 000) 38 ~39. 45
3 4. 40¢0. 064) 71 -59. 61
1 3.79(0.024) 138 -149.12
S 12. 92 (0. 034) 278 -354. 86
5 20. 87 (0. 038) 330 -514.34
S 13. 30(0. 020 345 -6]8.41
0 0. 00(¢0. 000) 332 -765.73
1 3. 20¢0. 007 170 -426.78
1 9. 46 (0. 068) 80 ~144.99
1 8.25¢0.171) 12 -31. 82
] 0.00¢0.000) 4 -20. 64
0 0. 00¢0. 000) 4 -17. 14
1} 0. 60¢0. 600) 0 0. 00
0 0. 00¢0. 000) 0 0. 00
0 0. 00¢0. 000) 1 -10. 63
0 0. 00¢0. 0000 0 0. 00

09C um d60 (volume) = 8.18C um)
positive total
24 €0.013) 1816
4.6 €0.011) - 405.3

76.63 (0.023) -~3191.86
16.72 -7.88
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KT-05b + F-200

Number fraction

1.0
e.s
8.8
8.7
8.6
2.5
8.4
@.3
8.2
e.1

Particle size

(=)

LA L X2}

80

file : 20-4
Sample: '
p.density: 1.0

Rverage size
d5@c
d5@v

nn

i“m
4m

A =

1.
8.

| Number fraction (=) «xxxs  GIZE DISTRIBUTION (number base) sww==

1 vans

9 l(
.8
T
.6

.5

4 /

.3

W2 J =

A

) antet S

1 2 3 5 7 18 8 3B 50 70 160

qsd distribution =xe«»

L

]

file : 28-4

sample:

field : 128 V
p.density :1.80 g-/cc
g/m : -7.88 uCsg



KT-07b + F-200

date
data file name
sample name

measuring time (sec)
field voltage applied" (4]
particle density (g/cmd)

max charge range (femt )
max particle charge (neg) (femt C)
max particle charge’ (pos) (femt C)

No. ave.dla. negative
Cum -) (femt C)

1 1.9 2 -0. 40 (0. 7183)

2 2.2 4 -1.387¢0. 464>

3 2.8 5 ~2.78(1.000)

4 2.9 13 . =7.28(1.000)

6§ 3.3 18 -12. 22(1. 000)

6 3.7 21 ~16. 70(0. 997

7 4.2 41 ~32. 88 (0. 866)

8 4.7 83 ~84. 04(0.974)

9 &.3 149 =178. 83(0. 999)
10 6.9 298 =427.63(0. 977
11 6.7 362 =576. 18 (0. 982)
12 7.5 - 346 ~683. 63 (0. 991)
13 8.4 254 =578. 31 (0. 985)
14 9.3 124 =333. 28 (0. 941)
1§ 10.5 48 =146. 86 (1. 000
16 11.8 14 =45. 03 (0. 935)
17 13.3 5 =18. 44 (1. 000)
18 14.9 0 0. 00 (0. 000>
19 16.7 0 0. 00 (0. 000>
20 18.8 2 -7.70¢0. 3956)
2] 21.3 2 ~10.3602.927
22 24.2 1 =4.6511. 000)
average diameter : d50 (count) =

negatlve
count (=) 1792 €0. 984>
mass (nano gram)  386.4  (0.967)
charge (femt C) -3168. 54 (0.97%5)
q/m (micro C/g) -8. 22

: 97/06/04

: 4-1C

= 104. 25

= 100

= 1

= +- 38.783

= -7. 35632

= 14. 7923

positive total
=) (femt C) =) (femt O

1 0.11<0.217) 3 =0. 29
2 1. 5§8¢0. 536) 6 0. 21
0 0. 00<0. 000) 5 -2.78
0 ~0.00¢0. 000 13 -7. 28
0 0. 00¢0. 000) 18 -12. 22
1 0. 05¢0. 003) 22 ~16. 656
2 5.07¢0. 134) - 43 -27. 80
4 2.23(0. 026) 87 -81. 80
3 0. 20¢0. 001) 152 -178.63
5 10. 24 (0. 023) 303 -417.39
2 10. 73(0. 018) 364 -565, 45
3 6. 32(0. 009 349 -6717.31
1 8. 55(0.015) 255 -569.756
3 20. 71 (0. 059) 127 -312.57
0 0. 00 (0. 000) 48 -146. 86
1 - 3.156¢0. 065) 15 -41. 87
0 0. 00¢0. 000> 5 -18. 44
0 0. 00 (0. 000) 0 0. 00
0 0. 60 ¢0. 000> 0 0. 00
1 11.79¢0. 6056) K| 4,09
1 0.82¢0.073) 3 -9, 64
0 0. 00 (0. 000) 1 -4,65

6.80C 2 m) 450 (volume) = 8.06Cum
positive total
30 (0.016) 1822
13. 1 (0. 033 398.5 -
81.54 (0.025) -3087, 00
6. 24 -7.175

81
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KT-07b + F-200
Number fraction (-) wsxxx  SIZF DISTRIBUTION (number base) »»«x«
1 /=__ 1.
/ , file : 4-1
.9 - Sample:
p.density: 1.0@
.8
T
Average size
.6 dbdc = 6.8 um
de@v = 8.1 um
5 /ﬂ
.4 l
.3
12 } /F
A -
. AT
1 2 3 5 T 10 20 33 58 0 190

Particle size

Number fraction

(=)

LA LR L]

qsd distribution weees

1.0 r .

a.9

0.8
0.7¢
d.6}
2.5

I

8.4

8.3

0.2

®
—t
{

file : 4-1

4 sample:

field : 183 U

1 p.density :1.83 g/cc
q/m : —?.75 y710%




KT-07b + F-200

date
data file name
sample name

measuring time (sec)
field voltage applied )
particle denslity (g/cad)

max charge range (femt C)
max particle charge (neg) (femt C)
~max particle charge (pos) (femt C)

No. ave.dla.  negatlve
Cumw ) (femt C)

1 1.9 2 =0. 71 (1. 600)
2 2.2 1 ~0. 50 (0. 135)

3 2.5 2 -1. 22(0. 976)

4 2.9 7 =3. 97(1. 000)

5§ 3.3 18 -9, 66 (0. 996)

6 37 25 =17.34(1. 000)

T 4.2 47 -38. 36 (1. 000)

8 4.7 76 ~ —68. 83 (0. 965)

9 5.3 169 =191. 46 (0. 996>
10 6.0 310 —405. 66 (0. 963)
11 6.7 374 ~573. 16¢0. 968)
12 1.5 3583 -633. 93(1. 000)
13 8.4 241 =516. 74 €0. 980)
14 9.3 ‘123 -296. 71 (0. 927
15 10.5 37 =100. 35(1. 0600)
16 11.8 . ‘16 =67. 54 (1. 000)
17 138.3 1 =3.21<1.000)
18 14.9 s =20. 00 (1. 000)
19 16.7 0. 0. 60 (0. 000)
20 18.8 1 =6. 50 (0. 221)
21 21.3 1 =7.36(1. 0C0)
22 24.2 1 =3. 41(1.000)
average dliameter : d50 C(count) =

negative
count (-) 1810 (0.980)
mass {(nano gram) 371.5 {0.870)
charge (femt C) -2966.62 (0. 966)
q/m (micro C/g) =17.86

6.

97/06/0
4-2C

111
100
1

+- 38. 783
=7. 6545
29. 475

pos i
)

COMEHOOO0O0AEA0LOLNWLWLOO=O=IND

76 C um
positi

37
-11. 8
107. 28

8. 32

4
6
tive total
(femt C) () (femt C)
0. 00 (0. 000) 2 -0. 71
3. 21 (0. 865) 3 2.7
0. 03 (0. 024> 3 -1.19
0. 00¢0. 000) 7 -3.97
0. 04 (0. 004) 19 ~9.62
0. 00¢0. 000) 28 -17.34
0. 00¢0. 000> 47 -38. 36
2. 470, 035) 80 -66. 36
0. 73¢0. 004> 172 -190.73
15. 76 0. 037) 317 -389.90
19.020. 032 383 -564.14
0. 00 (0. 000 353 -633.93
10. 56 (0. 020) 245 -=506.18
23. 43(0. 073 127 -273.28
0. 00<0. 000) 37 -100.35
0..00¢0, 000> 16 -67.54
0. 00¢0. 000) 1 -3.21
0. 00 ¢0. 000) s =20, 00
9.17(1.000) 1 9.17
22.86¢0.779) 2 16. 36
0. 00 (0. 000> 1 ~7.36
0. 00¢0. 000) 1 -3. 41
d50 (volume) = 7.97C unm)
ve ~total

0. 020) 1847

€0. 030) 389.0

(0.035) -—2859. 34

-1.35

83



KT-07b + F-200
Number fraction (=) Cwwxan SIZE DISTRIBUTION (number base) #wwx
1 e
/ file : 4-2
.9 Sample: '
p.density: 1.09
.8
T
l, ) Average size
.6 d5@c = 6.8 um
- ] d5Bv = 8.0 um
.5 l : .
4
03
-2 /J
; ATH T
1 .2 3 5 7 10 28 3 58 70 1002
Particle size
Num;)e: fraction (-) wsxnx  q/d distribution wwwes
a 1] [ | L [§ L )
n : file : 4-2
Q.9 < sample:
: field : 120 V
@.8& 1 p.density :1.00 g/cc
. a-m ¢ =7.35 uCsg
B.7TF ‘ g
2.6t | i
_0.5F } -
e.aF - .
0.3F 4
8.2r -
.11 i
@ ) 1 1 1 & W

-2 - _ 1 2



KT-10b + F-200

date
data file name
sanple name

measuring time (sec)
field voltage applied W
particle density (g/cnd)

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

No. ave.dlia. negative
Cum ) (femt C)

1 1.9 1 ~0. 38 (0. 236)
T2 2.2 1 =-0. 71<1. 000

3 2.5 3 -1.13(1. 000)

4 2.9 8 -3, 66 (1. 000)

§ 3.3 11 -5. 87 (0. 456)

6 3.7 16 ~7. 83¢0. 7193)

7 4.2 28 -18. 33¢0.776)

8 4.7 17 -52.91¢0.917)

9 53 201 ~182. 15(0. 959)
10 6.0 286 -267. 02 (0. 969)
11 6.7 304 -352.10¢0. 979
12 1.%8 271 -369. 34 (0. 973
13 8.4 245 -402. 89 (0. 992)
14 9.3 153 -289.13¢0. 949)
15 10.3 64 -127.18¢0. 927
16 11.8 26 -63. 94 (0. 924)
17 13.3 6 -21. 31 (0. 962)
18 14.9 4 ~-8. 76 0. 554)
19 16.7 2 -6.82(0.427)
20 18.8 0 0. 00¢0. 000)
21 21.3 1 -4.09(¢0. 500)
22 24.2 0 0. 00¢0. 000>
average diameter : d50 (count) =

negative
count (=) 1708 (0. 973)
mass (nano gram) 384.9° (0.944
charge (femt C) -2205. 49 (0. 94%)
q/m (micro C/g) =-5.73

nonn s ee o8

6.

97/06/04
4-3C
100. 5
100
1
+- 38. 783
-6. 78784
17. 084
’ positive total
) (femt C) ) (femt ©
1 1.23¢0. 764) 2 0. 85
0 0. 00 ¢0. 000) 1 -0.71
0 0. 00¢0. 000) 3 -1.13
0 0. 00 (0. 000) 8 ~3. 66
3 6. 89(0. 544) 14 1.12
3 2. 06¢0. 207 19 -5.78
6 5. 28 (0. 224) 34 -13.05
4 4, 82(0. 083 81 -48. 09
4 7.84 (0. 041) 208 -174.31
3 9. 19¢0. 031) 289 -2717.83
4 7. 71¢0.021) 308 -344.40
4 10. 37¢0. 027 275 -358.97
2 3. 38¢0. 008) 247 -399.51
3 17. 16 (0. 056) 156 -271.97
3 9.99(0. 073 67 -117.14
3 5. 25(0.076) 29 -58. 68
1 0. 85 (0. 038) 1 -20. 47
1 7. 05<0. 446) S -1.71
1 9.17¢0.573) 3 2.34
1 17.08(1. 000) 1 17.0¢
1 4.09(0. 500) 2 0. 00
0 0. 00<0. 000) 0 0.00
719 C uw) d50 (volume) = 8.37Cum -
positive total -
48 | A(0.027) 1756 .
23.0 0.056) .  407.8
129.49 (0.058) -2076.01
5. 64 " -5.09

- 85
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KT-10b + F-200 .
Number fraction (=) "k SAIZE DISTRIBUTION (number base) wwwxx
1
//r file : 4-3
.9 ? Sample:
/ p.density: 1.00
.8
T
Average size
.G dS@c = 6.8 um
J dS@v = 8.4 um
.5 / |
!
.3
2
. H
.1 i
0 —-g
1 2 3 5 7 1@ 20 3@ 50 ™ 102

Particle size

Number fraction

1.9
8.9
0.8

Q.71

2.6
0.5
@.4

0.3F

B.2
2.1
@

wxenk  q7/d distribution wws=«

T

file : 4-3
4 sample:
field : 180 U

4 - p.density :1.80 g/cc
q/m : -5.88 uCsk

-2



KT-10b + F-200

date
data file name
sample name

measuring time (sec)
fleld voltage applied W)
(g/¢cm3)

particle density

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

No. ave.dia. negative
Cum ) (femt C)

1 1.9 3 -0. 60¢0. 964)

2 2.2 2 -0. 58 (1. 000)

3 2.5 1 -0.156(1. 000)

4 2.9 7 =3.62(1. 000

5 3.3 12 ~7.35¢0.727)

6 3.7 24 =-12. 10¢0. 993>

T 4.2 41 =23. 87(0. 939)

8 4.7 86 ~67. 41 (0. 980)

9 8.3 190 =-160. 42(0. 972
10 6.0 307 =280. 97 (0. 925)
11 6.7 299 =332. 24 (0. 967
12 1.5 244 ~312.67¢0.957)
13 8.4 236 =347. 44 (0. 800)
14 9.3 168 =260. 85 (0. 939)
16 10.5 60 -127. 13(1. 000)
16 11.8 19 ~46. 38 (0. 997)
17 13.3 10 -24. 36 €0. 583)
18 14.9 3 =10. 86 (1. 000)
18 16.7 1 =2.34(1.000)
20 18.8 1 -4.57(0. 264)
21 21.3 0 0. 00(0.000)
22 24.2 1 -10. 86¢1. 000)
average dlameter : d50 (count) =

negatlve
count (=) 1718 €0. 968
mass (nano gram .379.0  (€0.957)
charge (femt C) -2036. 77 (0.934)
q/m (micro C/g) -8, 37

97/06/0
4-4C

ee o8

97.175
100
1

+- 38. 783
=10. 859
16. 444

posi
()

COOOLFHLORNRINDLNMMMMNMNWOO ©

6.71C e
positi

-56
17.0
144. 51

8.562

4
2
tive total
(femt C) (=) (femt C)
0. 02 (0. 036) 4 -0. 58
0. 00 (0. 000) 2 -0. 58
0. 00 (0. 000) 1 =0.15
0. 00<0. 000) 7 -3.62
2.76¢(0.273) 15 -4. 59
0. 08(0.007) 26 -12.01
1. 55(0. 061> 43 ~22.31
1. 41 (0. 020) 98 -66. 00
4.59(0.028) 195 -155.83
22. 64 0. 075) 316 -258.33
11.40¢0. 033) 307 -320.85
14, 14¢0.043) 250 -298. 53
38. 55(0. 100) 243 -308. 90
17. 04 (0. 061) 164 -243.80
0. 00¢0. 000) 60 -127.13
0. 16¢0. 003) 20 ~46. 23
17.42¢0. 417) 13 -6. 94
0. 00¢0. 000) 3 -10. 86
0. 00¢0. 000) 1 -2. 34
12.75¢0. 736) 2 8.18
0..00 (0. 000) (1] 0. 00
0. 00 ¢0. 000) q -10. 86 .
d50 (volume) = 8.34C uw)
ve total
0. 032) 17711
€0.043) 396.9
(0. 066) -1892. 26
- -4.78
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KT-10b + F-200
Number fraction (=) o SIZE DISTRIBUTION (number base) #wwww
1
file : 4-4
.9 - - Sample:
' p.density: 1.00
.8
T
Average size
.6 dS8c = 6.7 um
dS@v = 8.3 um
.5
4} /
3 f
2
' F
; T
i ﬂ —ﬂdf -
1 2 3 5 T 10 20 3B S50 70 100
Particle size
Numbeg fraction (=) weawx  qs/d distribution wswsee
1. T 1 v T v T
T file : 4-4
B.SF ' 4 sample:
field : 108 U
0.8} 1 p.density :1.88 g/cc
q/m t -4.78 uCsg
B.TF _ . :
0.6 i
8.5} ' -
8.4 ]
0.3F ' ‘ .
e.2f ‘ k -
0.1k \ ]
¢ N ‘ Y » ) Y :



KT-14b + F-200

‘date
data file name
sample name

measuring time (sec)
fileld voltage applied 14))
particle density (g/cnd)

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

"No. ave.dia. negative
Cum &) . (femt C)

1 1.9 3 -1.18(1. 0600)

2 2.2 1 ~0. 66 (0. 658)

3 2.5 3 =1.13(1. 000)

4 2.9 3 ~1. 72(1. 000)

5 3.3 6 -3. 59(1. 000)

6 3.7 12 =7. 74 (1. 000)

T 4.2 37 ~32. 88 (0.879)

8 4.7 86 =79. 63 (0. 902)

9 6.3 222 =241. 76 (0. 993)
10 6.0 309 -399. 16 (0. 984)
11 6.7 320 ~465. 73¢0. 932)
12 L5 314 =550. 30 (0. 999)
13 8.4 262 -541. 66 (0. 854)
14 9.3 159 ~394. 47 (0. 950)
15 10.5 66 -180. 44 (0. 985)
16 11.8 21 =70. 09 (1. 000)
17 13.3 7 =19. 45 (1. 000)
18 14.9 1 =3. 24 (0. 447)
19 16.7 0 0. 00(0. 000)
20 18.8 1 -5. 05 (1. 000)
21 21.3 0 0. 60 ¢0. 000)
22 24.2 0 0. 00 ¢0. 000)
average diameter : d50 (count). =

nhegative
count ¢(-) 1833 €0.987)
mass (nano gram) 395. 7 €0. 884)
-charge (femt C) -2999.78 (0.974)
q/n (micro C/g) -7. 68

NIt ose e se

6.

97/06/04

4-5-C
96
100
1

+- 38. 783

=6. 51552

11. 7173
positive total

-) (femt C) ) (femt C)
0 0. 00 (0. 000) 3 -1.18
1 0. 34 (0. 342) 2 -0. 32
0 0. 00 (0. 000) 3 -1.13
0 0. 00 (0. 000) 3 -1.72

-0 0.00(0. 000) 6 -3.59
0 0. 00 (0. 000) 12 -1.74
1 4.560¢0.121) 38 -28. 37
4 8. 69 (0. 098) 90 =70. 94
2 1. 69¢0. 007 224  -240.17
2 6. 43(0.016) 311 -392,74
3 3. 94 (0. 008) 323 -461.80

1 0. 28¢0. 001) 315 -550.01
h 26. 09 (0. 046) 267 -515. 47
3 20. 85¢0. 050) 162 -373.52
1 2.80¢0.015) 67 -177.64
0 0. 00 0. 000) 21 =70. 09
0 0. 00<0. 000) 7 =19. 45
1 4. 00¢0. 553) 2 0.76
0 0. 00 (0. 000) 0 0. 00
0 0. 00<0. 000) 1 -5. 05
0 0. 00 (0. 000) 0 0.00

-0 0. 00 (0. 000) 0 . .0.00

83C um d50 (volume) = 8.18Cum)

positive ~ total
24 €0.013) 1857
6.8 €0.016) 402. 2
79.61 (0.026) -2920. 17

12. 30

-7.26



KT-14b + F-200

Number fraction (-)

L2 3 Y )

1

/

M w x> N9 o o

[ .
—

@n

—s

2 3

5 7

10

Particle size

‘Number fraction

1.0
8.9
2.8
0.7
2.6
2.5
0.4
0.3
0.2
2.1

.SIZE DISTRIBUTION (number base) wwwws

file : 4-5-
Sample:
p.density: 1.00

Rverage size
d5@c = 6.8 um
dS@v = 8.2 um

2 30 50 T 100

kW

q/d distribution wewe«

T

L

L

{

l
n

file : 4-&-
sample:
field : 180 U

.p.density :1.00 g/cc

N

q/m : =7.26 uCsg
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7. 15

KT-14b + F-200
date : 97/06/04
data file name : 4-6C
samp'e name :
measuring time (sec) = 104
field voltage applied W = 100
particle density (g/cmd) = 1
max charge range (femt C) = +— 38.783
max particle charge (neg) (femt C) = -8.9976
max particle charge (pos) (femt C) = 8. 29616
No. ave.dla. negative positive total
Cum ) (femt C) ) (femt C) ) (femt .C)
1 1.9 0 0. 00<0. 000) 1} 0. 00 (0. 0000 0 0.00
2 2.2 3 =1. 28(0. 557) . 1 1. 03¢0. 443) 4 -0. 26
3 2.5 1 -0. 58 (1. 000) 0 0. 00¢0. 000) | ~0. 68
4 2.8 4 =2. 83(1. 000) 0 0. 00 (0. 000) 4 -2. 863
5§ 3.3 b -2. 04 (0. 944 1 0. 12<0. 056) 6 -1.92
6 3.7 20 -13. 01¢0. 997 1 0. 05 (0. 003) 21 -12. 97
T 4.2 417 -36. 60(1. 000) 0 9. 00 (0. 000) 47 =36. 60
8 4.7 96 =91. 38(0. 997) 2 0. 23¢0.003 98 -91.14
8 5.3 176 -197.37(0. 978> 4 4.39(¢0.022) 180 -192.99
10 6.0 331 =425. 76 (0. 961) 6 17. 48 €0. 039) 337 -408.28
11 6.7 311 ~453. 42¢0. 977 4 10. 56 (0. 023) 318 ~442.86
12 1.8 314 ~538. 21 (0. 989) 3 5.94¢0.011) 317 -529.27
13 8.4 274 -563. 62 (0. 969) 4 18. 16 (0. 031) 278 -545.36
14 9.3 165 =394. 71 (0. 995) 1 2.01¢0. 005 166 -382.69
156 10.5 53 ~-168. 31 (1. 000) 0 0. 00 (0. 000) 69 -168.31
16 11.8 14 ~47. 43(1. 000) ) 0. 00¢0. 000) 14 =47. 43
17 13.3 Q -28. 26 (1. 000) 0 0. 00¢0. 000) 9 -28. 25
18 14.9 0 0. 00¢0. 000) 0 0. 00 ¢0. 000) 0 0. 00
19 16.7 2 . =9,38(1.000) - 0 0. 00 (0. 000) 2 -9. 38
20 18.8 (] 0. 00 (0. 000) 0 0. 00 <0. 000) 0 0. 00
21 21.3 - 0 0. 00¢0. 000) 1 6.18(1.000) 1 5.18
22 24.2 0 0. 00<¢0. 000) 0 0. 00¢0. 000) 0 0.07
average diameter d50 (count) = 6.84Cuw d50 (volume) = 8.16C um)
negative positive” total
count (=) 1831 (0. 985> « 28 (0.015) 18569
mass (nano gram) = - 3892.3 = (0.977) 9.1 .€0.023) - 401. 4
charge (femt C) =2970.178 10. 979 + 65.15 (0,021) © =2905. 64"
q9/m (micro C/g) =7.57 ~-7. 24
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KT-14b + F-200
Number fraction (=) w«exxx  SIZE DISTRIBUTION (number base) #swww
1
/ 1 file : 4-6
s] - Sample:
/1 p.density: 1.08
8
7
Average size
.6 F d58c = 6.8 um
dS@v = 8.2 um
5 .
4
3
2 ' T
.1 . |
0 —r
1 2 3 5 7 18 28 30 52 0 100
Particle size
Number fraction (=) *wunw  qsd distribution =ew«x
1.@ T T A i ] L § L §
I‘ file : 4-6
B.9¢ 41 sanple:
field : 128 U
2.8} . 1 ‘p.density :1.89 g/cc
q/m ¢ =7.24 utCrg
2.7 4° :
Q.6 4
8.5+ J
- 0.4 .
0.3F i
.2 -
2.1 \ |
@ £ [} [ k 1 ]
-2 -1 )] 1 2



N-09C + F-200

date

data file name

sample name

measuring time
field voltage

applied:
particle density

(sec)
(4]
(g/cnd)

max charge range (femt C)

max particle charge (neg)
max particle charge (pos)

No. ave.dia.

(@78 )

.

.

.

.

oM NOmOAAPLEND PN -
OMNMWaNIOWINMNNLONDND®

PO bt Jud o et st Pud sk Pt s et
QWO VNN OWOBIDOLH DN
ek

NN
N =

average dlameter

count - (=)

mass (nano gram)
charge (femt C) °

)

2

3

6
18
42
86
168
302

- 356

387
215

145

77

OO0 OON &M

q/mn (micro C/g)

(femt C)
(femt C)

negative
(femt C)

-0.80(1. 000
-1. 34 (0. €89)
=3.73(0.652)
-12. 101, 000)
=29. 71 (1. 000>
=75. 63(0. 992)
-166. 10(1. 000>
-358. 23(0. 992)
=479. 81 (0. 989
~534. 84 (0. S81)
—357. 22(0. 985)
-268, 08 (1. 000)
-161. 05 (0. 983
~54, 4440, 975)
-9. 73(0. 936)
—-11. 41 (0. 685).
-6.77(1. 000
0. 00 (0. 000)

0. 00(0. 000>

0. 00 ¢0. 000>

0. 00¢0. 000)

0. 00 ¢0. 000)

¢ d580 <(count)
negative

1816

202. 9-
=2530. 87

-12. 48

€0. 988)
(0. 980)
€0. 986)

93

00 .

: 97/06/04

: 4-17C

=  74.75

= 100

= 1

= +- 38,783

= -8.9976

= 10. 8592

positive total
) (feat C) =) (fent O

0 0. 00 (0. 000) 2 ~0.80
1 0. 60¢0.311) 4 -0.74
1 1. 98 (0. 348) 7 ~1.74
0 0. 00 (0. 000) 18 -12. 10
0 0. 00¢0. 000) 42 -29.71
1 0. 59 (0. 008) 87 ~75. 04
1 0. 05 (0. 000) 169 -166.04
3 2. 88¢0. 008 305 -356.35
2 5.45(0.011) 358 -474.36
4 10. 31¢0. 019 361 -524.583
3 5.61(0. 016) 218 -351.61
1 0. 09¢0. 0000 146 -267.98
1 1.16¢0.007) 78 -169.89
2 1. 42(0. 025) 30 -53. 02
1 0. 67 (0. 064) 6 -9. 06
1 6. 25(0. 315 s -6.15
0 0. 00 (0. 000) 2 -6.717
0 8. 00 (0, 000) 0 0.00
0 0. 00¢0. 000) 0 0. 00
0 0..00<0. 000) 0 0.00
0 0.00 (0. 000) 0 0. 00
0 0. 00 (0. 000) 0 0.

5.50C um d50 (volume) = 6.83C uw
positive total
22 €0.012) 1838
4.1 (0. 020) 207.0
36.08 (0.014) =2494. 89
8.70

-12.05



N-09C + F-200

Number fraction (=) - -

1

e -
-—A

SIZE DISTRIBUTION (rwmber base) =«

v

N w b oo > 9w o

I

AT

[ 3

2 3 5 7 18
Particle size

Number fraction -)

1.0
a.8
8.8
8.7
8.6
8.5
8.4
8.3
8.2
8.1

file : 4-7
Sample:
p.density: 1.080

Average size
d5@c = 5.5 um
d5v = 6.5 um

20 39 S8 70 102

/

waxwx  q/d distribut|on o o

14

L

N

file : 4-7

sample:

field : 180 U
p.density :1.08 g-/cc
qs/m :~12.85 ucCrsg



N-09C + F-200

date
data file name
sanple name

measuring time (sec)
field voltage applied w
particle density

(g/cmd)

max charge range (femt C)
max particle charge (neg) (feat C)
max particle charge (pas) (femt C)

No. ave.dla. negative
Cum ) (femt O)

1 1.9 3 ~-1.18¢0. 631)

2 2.2 N} -2.05(}1. 600)

3 2.8 5 -2.66(1.000)

4 2.9 14 -9. 42(1. 0000

5 3.3 40 -28.19(0.878)

6 3.7 65 ~50. 92 (0. 945)

T 4.2 166 =159. 99(0. 989

8 4.7 259 =289. 81 (1. 000)

9 &§.3 3658 -454. 89(0.974)
10 6.0 362 =521, 31¢0. 973)
11 6.7 220 =341. 72(0.986)
12 7.5 143 -264. 68 (0. 931)
13 8.4 84 =172. 56 €0. 940)
14 9.3 45 =100. 48 (0. 864)
15 10.5 14 =33. 32 (0. 896)
16 11.8 2 -4, 20(1.000)
17 13.3 1 =3.21(1. 000)
18 14.9 0 0. 00<¢0. 0060)
19 16.7 - 1 =2. 34 (1. 000)
20 18.8 0 0. 00<0. 000)
21 21.3 (1] 0. 00<0. 000>
22 24.2 0 0. 00 (0. 000)
average diameter : d50 (count) =

negative
count (=) - *1795 © €0. 981)
mass (nano gram) 2156.17 0.978) -
charge (femt C©) =2442.94 (0.964)-
q/m (micro C/¢) -11.32

(X

4-8C

73.5
100
1

{30 (I | LT

+- 38. 783

n

posl

~
§
~

COOCOOLSHNNADIWLODOMNENO OO

5.57C um

positive

34

4,9
91.16°
18. 49

-6. 2728
9.61056

97/06/04

tive
(femt C)

0. 69 (0. 369
0. 00¢0. 000)
0. 00¢0. 000>
0. 00<0. 000
3.91¢0.122)
2. 96 ¢0. 055)
1.71¢0.011)
0. 00<¢0. 00M
12. 23(¢0. 026)
14. 57¢0. 027)
4.7840.018
19. 61 (0. 069)
10. 58 (0. 060)
15. 86 (0. 136)
3.86(0. 104)
+0..00¢0. 000)
0. 00(¢0. 000>
0. 00<0. 000)
0. 00¢0. 000>
0. 00 (0. 000)
0. 00<0. 000>
0. 00¢0. 000

450 (volume) =

" (0,019)
" €0. 022)

€0. 036)

total

1829
220.

-2351.

~10.

95

total
) (femt C)
4 -0. 49
© 6 -2. 05
. 85 -2. 66
14 -9. 42
42 -24. 28
66 -417. 96
171 -158.28
259 -288. 81
3713 -442.66
365 -506.74
225 -336.94
147 -245.07
86 -161.58
47 -84. 62
15 =-29. 45
2 -4, 20
1 -3.21
0 0. 00
1 -2.34
0 0. 00
0 0. 00
0 0.00
6.63C um
7
78
66
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N-09C + F-200
Number fraction (=) kK SIZE DISTRIBUTION (number base) =%wxx
1 7]
J/ file : 4-8
.9 Sample:
[ p.density: 1.00
.8 A
; / .
. Average size ,
.6 dS8c = 5.6 um
dS@v = 6.6 uUm
.5
A /
.3
2
' I
.1 .
:
g | SN
1 2 3 5 7 18 20 33V 59 T@ 102

Particle size

Number fraction (=) «wkux  q/d distribution «swws
1.8 T T T T T Y
\ file : 4-8
2.9 1 sample:
field : 182 V
0.8} . 1 p.density :1.89 g/cc
qg/m - :=10.66 uCrsg
Q.7F i
.6} 4
2.4+ o | 1
0.3 -
B.2F A T
o.1] \ _
@ 1 { Il L 4 9 {




N-09S + F-200

date
data flle name
sample name

measuring time (sec)
field voltage applied W
particle density (g/cmd)

max charge range (femt C)
max particle charge (neg) (femt ©
max particle charge (pos) (femt C)

No. ave.dla. negatlve
Cpewd ) (femt O)

1 1L.3 4 -2.18(1. 000)

2 2.2 2 -1.10(1. 000)

3 2.5 1 =0. 21 (0. 7000

4 2.9 . 8 -6, 34 (1. 000)

8§ 3.3 18 -20. 68¢0. 842)

6 3.7 56 -65. 53 (0. 896)

7 4.2 97 -1306. 11 (0. 992)

8 4.1 155 —268. 44 (0, 981)

9 6.3 219 ~466. 07¢0. 999)
10 6.0 389 ~997. 31 (0. 883)
11 6.7 483 -1327.11<¢0.995)
12 1.5 366 -1197.74(0.991)
13 8.4 82 -304. 16 (0. 998)
14 9.3 27 -100. 01 €0. 827)
15 10.5 13 -61.97<(1.000)
16. -11.8 3 -12. 76 (0. 8€7)
17 18.3 4 -24. 36 (0. 993)
18 14.9 2 =10. 67(1.000
19 16.7 0 0. 00 (0. 000)
20 18.8 0 0. 00 (0. 000)
21 21.3 0 0. 60<0. 000)
22 24.2 0 0. 00¢0. 000)
average dlameter : d50 (count) =

negative
count (=) 1898. - (0.984)
mass (nano gram) 279.6  (0.955)-
charge (femt C) -4995.75 (0.987)
q/m (micro C/g) -17. 87

97

: 97/06/04
: 4-9C
= 96
= 100
= 1
= +- 38.783
= -13.3413
= 15. 0589
positive total
(=) (fent C) ) (femt O
0 0. 00 (0. 000> T4 -2.18
0 0. 00 <0. 000) 2 -1.10
1 0. 069¢0. 300> 2 -0.12
0 0. 00<0. 000> .8 -5.34
 OF 3.87(0. 168) 19 ~16. 81
4 7.65¢0.104) 60 -57. 88
1 0. 98 (0. 008) 98 -129.13
2 5.29(0.019) 187 -263.16
3 0. 46 (0. 001) 222 -465.60
5 6. 65(0.007) 394 -990.66
6 6. 37¢0.005) 459 -1320.74
1 10. 28 (0. 009) 367 -1187.46
1 0. 74 (0. 002) .83 =303. 42
3 20.95(0.173) 30 -79.06
0 0. 00 (0. 0000 13 -61. 97
1 1.95(0.133) 4 -10. 81
1 0.17(0. 007 5 -24.18
0 0. 00 (0. 000) 2 -10. 67
0 0. 00¢0. 000) 0 0.00
0 0. 00¢0. 000) 0 0.00
1} 0. 00(¢0. 000) 0 0.00
1 . 2.17(1.000) 1 2.17
. 6.27C um) d50 (volume) = 7.085Cuw
positive total
31 (0. 016) 1930
13.3 (0.045) 292.9
67.62 (0.013) ~4928.13
5. 07 -16.82 -
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file : 4-9
Sample:
p.dersity: 1.¥9

Average size
d5@¢c = 6.3 um
dS@v = 7.8 um

N-09S + F-200
Number fraction (-) wxwxw  SIZE DISTRIBUTION (number base) =«www
1 = |
] 7
.8 f
7
.6
.5
4 ﬁ
.3
.2 I
1 1A
. da_
1 2 3 5 T 18 20 32 52 7@ 100

Number fraction

1.0
8.9
2.8

. < BT

8.6
2.5

| 0.4
@.3
a.2
@.1
@

Particle size

o e e ot W

qsd distribution wwwes

L 4

13

file : 4-9
" sample:
field : 180 V

p.density :1.80 g/cc
q/m :-16.82 uCsg

N



N-09S + F-200

date
data file name
sample name

naasuring time (sec)
field voltage applied )
particle denslity (g/cud)

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

No. ave.dla. negative
Cum ) (femt C)

1 1.9 1 -0.16 (1. 000

2 2.2 6 -3. 00(1. 000)

3 2.8 8 -4.70(1.000)

4 2.9 18 -11. §3¢0. 991D

5 3.3 28 ~22. 36 (0. 991)

6 3.7 56 -50. 96 0. 984)

7 4.2 81 -89, 05 (1. 000)

8 4.7 145 -243. 54 (0. 981)

g 6.3 251 -502. 22 (0. 984)
10 6.0 348 ~-882. 62 (0. 995)
i1 6.7 441 ~-1252.02¢0.987)
12 1.5 354 —1102.69(0. 999)
13 8.4 83 =272. 79(0. 978)
14 9.3 34 -124. 75¢0. 931D
15 10.5 9 -31. 05(1. 000>
16 11.8. 7 =29, 27(1. 000)
17 13.3 3 =12, 01(1. 000
18 14.9 0 0. 00 (0. 000)
19 16.7 0 0. 00(0. 000
20 18.8 1 -11.31(1.000)
21 21.3 0 0. 00 (0. 000)
22 24.2 0 0. 00¢0. 000)
average dlameter : d50 (count) =

negative
~count (-) 1874 0.978)
mass (nano gram) 275. 4 (0. 981)
charge (femt C) -4656.03 (0.991)
q/m (micro C/g) -16.91

99

total
(femt C)

-0. 16
-3. 00
-4.70

-11. 43
-22.16
-50. 15
-9, 05
-238. 84
-493. 81

-878. 22

-1235. 77

-1101. 84

-266. 66
-123. 66
-31. 05
-29, 27
-12.01
0. 00
0. 00
-11.31
0. 00
0.00"

: 97/06/04

: 4-10C

= 107.5

= 100

= 1

= +- 38.783

= =14,5824

= 8.63136

positive
) (femt C) )
0 0. 00¢0. 000> 1
0 0. 00 ¢0. 000) 6
0 0. 00 (0. 000 8
i 0. 11¢0.00%® 19
1 0. 20 ¢0. 009 29
4 0.82¢0. 016> 60
0 0. 00 ¢0. 000) 81
6 4.70¢0.019) 151
7 8. 31(0. 016) 268
7 4. 41 (0. 005) 358
10 16. 26 (0. 013) 451

3 0.85¢0. 001D 3517
2 6.13¢0.022) 85
2 1. 18¢0. 009) 36
0 0. 00¢0. 000) -9
0 0. 00¢0. 000) 1
0 0. 00¢0. 000> 3
0 0.00¢0. 000 0
0 0. 00 (0. 0000 0
0 0. 00¢0. 000) 1
0 0. 00<€0. 000) 0
0 0. 60<0. 000 0

6.26Cumw d50 C(volume) = T7.03C um
positive total
43 €0.022) 1917
‘8.6  €0.019) 280.8 -
42.95 (0.009) -—4613.08
7.88 -16. 43



N-09S + F-200
Number fraction (=)

1

M W h D N ® ©

.
[

B -~
[ 3

Number fraction

1.0
8.8

8.8

0.7
8.6

8.5

0.4

2.1

100

sswexx  SIZE DISTRIBUTION (number base) ==«

A

{

/

T

iy

A

2

3

5 7T
Particle size

(=)

10

file : 4-18
Sample:
p.density: 1.00

Aiverage size
dbc = 6.3 um
dS@v = T7.B 4m

20 30 58 7@ 1@0

LR L L

g7d distribution s«

file : 4-10
sample: )
field : 18@ U

p.density :1.88 grcc
q/m 1-16.43 uCsg



APPENDIX B

MORPHOLOGIES OF THE CARRIERS AND TONERS BY SEM
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f A~ \ Aarriad 1R \
Figure B-2 Typical SEM micrograph of A-300 carrier (x1,500)
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BEB4E  2aK W

Figure B-4 Typical SEM micrograph of F-200 carrier (x1,500)
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Figure B-6 Typical SEM micrograph of Iron Shot carrier (x1,500)
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Figure B-8 Typical SEM micrograph of KT-05a (x3,000)
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18Mm —
K3.,888 16mm

Figure B-10  Typical SEM micrograph of KT-07a (x3,000)
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- 19Mm
o RS, 088 17mm

Figure B-11  Typical SEM micrograph of KT-04b (x3,000)

Figure B-12  Typical SEM micrograph of KT-04b (x15,000)
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Figure B-13  Typical SEM micrograph of KT-05b (x3,000)

Figure B-14  Typical SEM micrograph of KT-05b (x15,000)
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18K m ‘i
A3.80808  17mm

Figure B-15  Typical SEM micrograph of KT-06b (x3,000)

Figure B-16  Typical SEM micrograph of KT-06b (x15,000)
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Figure B-17  Typical SEM micrograph of KT-07b (x3,000)

Figure B-18  Typical SEM micrograph of KT-07b (x15,000)



Figure B-19

Figure B-20

x3,80080 16mm

Typical SEM micrograph of KT-08b (x3,000)

Typical SEM micrograph of KT-09b (x3,000)

11



Figure B-21

Typical SEM micrograph of KT-10b (x3,000)

88867 28 KU

Figure B-22

Typical SEM micrograph of KT-11b (x3,000)

12
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Figure B-23  Typical SEM micrograph of KT-12b {x3,000)

Figure B-24  Typical SEM micrograph of KT-13b (x3,000)



AEayY 1 : 17 mm

Figure B-25

Figure B-26

Typical SEM micrograph of KT-14b (x3,000)

Typical SEM micrograph of KT-15b {x3,000)
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Figure B-27

Figure B-28

Typical SEM micrograph of N-09C (x3,000)

Typical SEM micrograph of N-09C {x15,000)
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Figure B-29  Typical SEM micrograph of N-09S (x3,000)

Figure B-30  Typical SEM micrograph of N-09S (x15,000)



APPENDIX C

THE TEST FORM, PRODUCED BY THE FIFTH ALDUS
PAGEMAKER PROGRAM FOR MACINTOSH
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