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Appendix ..L.

Elit JülLSrinding limes

In  d e te rm in in g  the  a p p ro p r ia te  g r in d in g  tim e by 
u s in g  ra p id  p o t m i l l  [w ith  400 rpm. r e v o lu t io n ] ,  the  L I-2 3  
com position  was chosen.

Procedure p o t m i l l  w ith  m i l l  volume 1,000 e c .,
-  b a l ls  , d iam e te r 1 .5 -2 .0  cm., t o t a l  w e igh t 900 gm.,
-  t o t a l  ba tch  w e igh t 800 gm .[L I-2 3  com po s it io n ],
-  w a te r added 560 c c .,
-  0 .2  gm ./cc . D ispex N 40 = 8 c c . ,
-  the  sample a f t e r  g r in d in g  tim e 25, 45, 65, and 85

m ins, were p icked  up, d r ie d  and s ie v in g  th rough  
150 mesh.,

-  th e  powders were ch a ra c te r iz e d  by SEM and p a r t ic le  
s iz e  a n a ly z e r . ,

-  the  a p p ro p r ia te  g r in d in g  tim e was de te rm ined from  
SEM. photographs and p a r t ic le  s iz e  d is t r ib u t io n  
cu rve s .
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Bail mill Grinding times

In  d e te rm in in g  the  a p p ro p r ia te  g r in d in g  tim e  
by u s in g  b a l l  m i l l  (w ith  33 rpm re v o lu t io n ) ,  the  L I-2 3  
com position  was chosen.

p rocedure : -  B a l l  m i l l  w ith  m i l l  volume ะ 110 I t s .
-  50% o f m i l l  volume occupied by b a l ls .  ะ 55 .0 I t .
-  By u s in g  3 s ize s  o f b a l l ;  5 .3  cm., 4 .3  cm., 2 .8  cm. 

w ith  r a t io  by w e igh t 20% 60% 20%
-  From experim ent we g o t 8 .4  kg. o f  b a l ls  had b u lk  

volume = 4 . 3  I t s .
-  So, we must used t o t a l  b a l l  w e igh t = 55 .0 X  8.4

= 107.5 kg.
which were d iv id e d  in to  ะ

20 % la rg e  b a l ls = 21 kg
60 % medium b a l ls = 65 .5 kg
20 % sm a ll b a l ls = 21 kg

-  D en s ity  o f  b a l ls  ะ 3 .3  gm ./cm .3
True volume o f b a l ls  = 107.5 = 32 .6  I t .

3 .3
Void volume between b a l ls  = 55 -32 .6

= 22 .4 I t s .
-  Batch volume must b igge r than v o id  volume between 

b a l ls  and = 20 -  25 % o f m i l l  volume,
assumed 20 .0 % = 0.2x110 I t s .  = 22 .0 I t s .

-  From experim ent, the  d e n s ity  o f  L I-2 3  is  3 .61 gm ./cm .3
Batch w e igh t = 22 .0x3 .61 = 79.42 = 80 Kg.

-  Water co n te n t = 70 % o f ba tch  w e igh t = 56 Kg.
-  0 .1  % d e f lo c c u la n t (D ispex N40 w ith  ใว.2 g m ./c c .)

= 400 cc.



Result from Pot Mill Grinding Times

In  d e te rm in in g  th e  a p p ro p r ia te  g r in d in g  tim e  by 
us in g  ra p id  p o t m i l l  [w ith  re v o lu t io n  400 rpm .] , th e  L I . -23  
com pos ition  was chosen.

1. Morphology.
From SEM m icrog raphs , the  morphology o f powders 

shown p a r t ic le  agglomerates o f p la te - l ik e d ,  i r r e g u la r  shape in  
m ille d  a lum ina powders, the s iz e  o f  agg lom era tion depended on 
g r in d in g  tim es , as shown in  fo l lo w in g  f ig u re .

SEM. m icrographs o f com pos ition  by p o t m i l l  g r in d in g .

25 m in. 45 m in.

65 m in. 85 m in.
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2. P a r t ic le  S ise D is t r ib u t io n .

The p a r t ic le  s iz e  d is t r ib u t io n s ,  measured by 
sed im en ta tion  techn ique  were p resented in  d a ta  and f ig u re  as 
fo llo w e d .

P a r t ic le  s iz e  d is t r ib u t io n  o f powders com position  
by po t m i l l  g r in d in g

% cum u la tive  la rg e r  than [CUMUL%] 
m icron 25 m ins. 45 m ins. 65 m ins. 35 m ins.

35.0 0 .0 0 .0 0 .0 0 .0
20.0 19.4 10.7 15.8 9 .2
10.0 36.7 30 .9 26.7 16.5
8 .0 44 .1 37.7 32.1 22.4
6 .0 54.5 50.1 41 .6 34 .0
5 .0 60.2 56.3 48 .3 41 .3
4 .0 67.5 62 .9 56.3 50 .5
3 .0 74.7 69.4 65.3 60 .0
2 .0 81.4 76.9 73.7 69 .7
1.0 88.6 86.0 84.4 80.9
0 .8 90.5 88.6 87.4 84.2
0 .6 92.6 91.2 90.7 88.0
0 .5 93.8 92 .6 92.4 90 .0
0 .4 — 94.0 — —



%  Larger Than

25 mins — 1—  45 mins — 65 mins —B_ 85 mins

พF5

size distribution curves of powder 
pet mi I 1 grinding.



From the  d is t r ib u t io n  cu rve s ,th e  p a r t ic le  s iz e  d is t r ib u t io n  
a f t e r  v a r io u s  g r in d in g  tim es were p resented as fo llo w ed  ;
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G rin d in g  tim e 20 % by w e igh t f in e r  than
[m in . ] [m ic ron ]

25 2.20
45 1.60
65 1.25
85 1.10

The a p p ro p r ia te  g r in d in g  tim e  f o r  la b o la to ry  ra p id  p o t m i l l  
was 85 m inutes because the  inc reased g r in d in g  tim e  (more than 85 
m in .)  was n o t e f fe c t iv e .

Result  from—BaH-Hill .grinding.

In  d e te rm in in g  the  a p p ro p r ia te  g r in d in g  tim es o f  
b a l l  m i l l ,  the  L I . -23 com pos ition  was chosen and the  ba tch  
w e igh t was 80 kg.

1. Morphology
From SEM m icrog raphs , the morphology o f powders 

shown p a r t ic le  aggromerates o f p la te - l ik e d ,  ir re g u la r-s h a p e d  in  
m ille d  a lum ina powders as the  same as g r in d in g  from  ra p id  
po t m i l l ,  as fo llo w e d .
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SEM. micrographs of composition by ball mill grinding.

24 h r . 36 h r .

48 h r . 60 h r .

72 h r . 84 h r .
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2. P a r t ic le  S ize D is t r ib u t io n .

The p a r t ic le  s iz e  d is t r ib u t io n s ,  measured by- 
sed im en ta tion  te chn ique , were p resen ted in  d a ta  and f ig u re  as 
fo llo w e d .

P a r t ic le  s iz e  d is t r ib u t io n  o f powders com position  
by b a l l  m i l l  g r in d in g .

% cum u la tive  la rg e r than [CUMUL%] 
m icron 24 h rs . 36 h rs . 48 h rs . 60 h rs . 72 h rs . 84 h rs .

35 .0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0
20.0 8 .3 5 .2 8 .6 17.3 11.6 4 .3
10.0 24.1 22.5 17.6 21.7 16.3 9 .9
8 .0 29.0 30.7 27.0 27.4 23 .0 17.0
6 .0 41 .6 43 .4 38.7 37.1 33.6 26.7
5 .0 49 .8 50.6 47 .1 44 .2 41 .2 36.3
4 .0 58.2 57.9 55.7 52.9 50.6 46 .7
3 .0 68.2 67 .9 65 .9 63.1 61.4 59.1
2 .0 76.4 76.4 74.4 72.4 70.6 69.9
1.0 86.2 85.4 84.0 83.6 82.0 81.5
0 .8 88 .6 87.6 86.4 86.6 85.1 84.9
0 .6 91.3 90.3 89.1 89 .9 88 .6 88.6
0 .5 - 91.4 90.6 91.6 90.4 90.6
0 .4 - 93.2 92.1 — — —



% Larger Than

— I—  36 hr s.

พ05

24 hrs.

* -  72 hrs. —A—
40 hrs. ■®- 60 hrs.

The 
distribution curves of powder com

position 
by ball m

ill grinding.
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From the  d is t r ib u t io n  cu rves , the  p a r t ic le  s iz e  d is t r ib u t io n  
a f t e r  v a r io u s  g r in d in g  tim es were p resen ted as fo llo w ed  ;

G rin d in g  tim e  
[ h r s . ]

20 % by w e igh t f in e r  than  
[m ic ron ]

24 1.6
36 1.6
48 1.4
60 1.3
72 1.2
84 1.15

The a p p ro p r ia te  g r in d in g  tim e f o r  b a l l  m i l l in g  was 84 hours, 
because increased g r in d in g  tim e  [ more than 84 hours ] was n o t 
e f fe c t iv e  and a t t h is  tim e the p a r t ic le  s iz e  d is t r ib u t io n  o f  the  
com position  was n e a r ly  the  same as from  85 m in. la b o ra to ry  te s t in g
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P hys ic a l p ro p e r t ie s  o f  the  L I-1 6  and L I-1 9  te s t  specimens 
a f te r  f i r i n g  from  curve A.

Bu lk  d e n s ity [gm ./cm .3 ] 
% Apparent p o ro s ity  
% Water ab so rp tio n  
MOR. [k g . /c m .2 ]
% AI2O3 content 

[from  EDS.]

L I -16 L I-1 9
3.325 3.303
0.169 0.194
0.051 0.058

2222.120 2402.470
82.460 79.890

These re s u l ts  showed th a t  the  s in te r in g  tem pertu re  was 
neary reached [ th e  w a te r a b so rp tio n  are neary ze ro ] 5 b u t the  
b u lk  d e n s it ie s  and % a lum ina con ten ts  were to  low by 
comparing to  the  commercial l in e r s .

P h ys ica l p ro p e r t ie s  o f  the  L I -24 te s t  specimens a f t e r  
f i r i n g  from  curve D.

Bu lk d e n s ity [gm ./cm .3 ] 3,511
% Apparent p o ro s ity  1.487
% Water ab so rp tio n  0.432
M OR.[kg./cm .2] 3289.600
% AI2O3 con ten t 91.050

[from  EDS. ]

These re s u l ts  showed th a t  a t t h is  f i r i n g  c o n d it io n , the  
s in te r in g  p o in t  o f t h is  com pos ition  was n o t reached [ th e  water- 
ab so rp tio n  was more than 0.03 %].



Appendix 3.

Volume.-,__ bu l k  d e n s i t y . ,  % ap p a ren t __ PQx.os.it y j, °A . -Hater .a b so rp t on
a ) . From f i r i n g  curve A.

11=22 , no. V D P A
1. 8.16 3.140 11.397 3.630
2. 7.77 3.081 14.671 4.762
3. 7 .95 3.126 12.075 3.863
4. 7.55 3.295 1.060 0.322
5. 8 .10 3.122 11.852 3.796
6. 7.59 3 .’191 7.642 2.395
7. 8 .12 3.278 1.601 0.488
8. 7.68 3.251 2.241 0.681
9. 7 .70 3.213 4.416 1.374

10. 8.05 3.097 13.292 4.292
Average - 3.179 8.022 2.560

Standard D e v ia tio n - 0.073 5.007 1.627

11=22, 1. 8.33 3.148 10.564 3.356
2. 8.45 3.281 5.207 1.587
3. 8.38 3.130 10.621 3.393
4. 8.44 3.160 17.891 5.662
5. 8.42 3.290 5.463 1.661
6. 8.13 3.214 7.872 2.449
7. 8.25 3.178 8.970 2.822
8. 8.27 3.058 17.412 5.694
9. 8.50 3.114 11.176 3.589

10. 8.44 3.280 5.924 1.806
Average - 3.185 10.110 3.202

Standard D e v ia tio n - 0.075 4.300 1.418
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b..L..--Er.Qm firing  curce Sl

L I-2 2 , no. V D P A
1 . 10.76 3.439 0.093 0.027
2. 11.38 3.295 3.866 1.173
3. 10.97 3.258 5.014 1.539
4. 11.67 3.367 1.542 0.458
5. 8.91 3.317 3.479 1.049
6. 11.38 3.262 5.272 1.616
7. 12.05 3.394 0.332 0.098
ธ . 10.31 3.380 1.164 0.344
9. 10.13 3.414 0.197 0.058

10. 11.77 3.254 5.438 1.671
Average - 3.338 2.640 0.803

Standard D e v ia tio n  - 0.066 2.092 0.643

L I-2 3 . 1. 11.33 3.142 12.268 3.904
2. 12.74 3.133 12.088 3.859
3. 12.46 3.137 12.440 3.965
4. 11.90 3.277 8.571 2.615
5. 11.89 3.388 3.617 1.068
6. 11.22 3.406 1.693 0.497
7. 12.09 3.345 4.384 1.311
8 . 11.97 3.307 6.015 1.819
9. 11.94 3.224 9.464 2.936

10. 12.00 3.163 11.417 3.609
Average - 3.252 8.196 2.558

Standard D e v ia tio n  - 0.101 3.800 1.237



L I-2 2 , no. V
1. 7.14
2. 10.39
3. 11.56
4. 9.96
5. 9.54
6. 10.90
7. 10.53
8. 10.02
9. 11.00

10. 8 .86
Average -

S tandard D e v ia tio n  -

LL i2 2 , 1. 10.87
2. 10.50
3. 10.74
4. 10.56
5. 11.33
6. 10.83
7. 11.39
8. 10.10
9. 10.47

10 -
Average -

Stand a rd Devi a t. i on -

D P A
.497 0.280 0.080
.473 0.385 0.111
.450 0.173 0.050
.443 0.301 0.088
.434 0.419 0.122
,503 0.183 0.052
.492 0.285 0.082
507 0.200 0.057
,511 0.182 0.052
498 0.339 0.097
,481 0.275 0.079
027 0.084 0.025

,451 0.920 0.267
467 1.429 0.412
547 0.279 0.079
520 0.379 0.108
462 1.412 0.408
549 0.369 0.104
482 0.966 0.277
483 0.594 0.171
448 0.860 0.249

490 0.801 0.231
037 0.407 0.118

3
3
3
3
3
3
3
3
3
3
3
0

3
3
3
qO
3
3
3
3,
3

3.
น.
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jQ iirx e  EL

LLz22 , no. V D P A
1. 8.54 3.501 0.117 0.033
2. 9.12 3.492 0.000 0.000
3. 11.12 3.497 0.000 0.000
4. 9 .89 3.503 0.000 0.000
5. 11.22 3.504 0.000 0.000
6. 10.71 3.499 0.000 0.000
7. 9 .29 3.497 0.108 0.031
8. 9 .82 3.507 0.000 0.000
9. 10.70 3.467 0.000 0.000

10. 9.38 3.499 0.000 0.000
Average - 3.497 0.023 0.006

Standard D e v ia tio n  - 0.011 0.045 0.013

L I-2 3 , 1. 10.71 3.534 0.093 0.026
2. 11.72 3.532 0.085 0.024
3. 10.65 3.544 0.094 0.026
4. 11.55 3.513 0.000 0.000
5. 10.50 3.537 0.000 0.000
6. 11.61 3.550 0.000 0.000
7. 12.12 3.533 0.000 0.000
8. 9.43 3.539 0.000 0.000
9. 11.91 3.563 0.084 0.024

10. 10.38 3.550 0.096 0.027
Average - 3.540 0.045 0.013

Standard D e v ia tio n  - 0.013 0.044 0.013
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Appendix 4.

MOR. of specimens.
a ) . MOR. o f the  specimens from  f i r i n g  curve A

no . L I-2 2 L I-2 3
1 . 2810.49 2527.55
2. 2282.87 2462.21
3. 2641.25 2888.26
4. 2510.27 2885.64
5. 2385.42 2198.21
6. 3329.18 2629.49
7. 2587.55 2200.83
8. 2693.07 2958.83
9. 2444.87 -

10. 2875.88 -

MOR. average 2656.07 2593.88
dard D e v ia tio n 284.59 282.63

b ) .  MOR. o f specimens from  f i r i n g  curve B
1. 2907.09 3386.52
2. 2984.38 2777.31
3. 2809.00 2636.52
4. 3023.02 3035.84
5. 2927.90 2544.37
6. 2707.94 2659.56
7. 2609.84 2925.77
8. 3382.69 2792.67
9. 2609.84 2559.73

10. 2886.28 -
average 2884.80 2813.14
Devation 216.22 254.73 kg ,/cm .2
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c ) . MOR. o f specimens from  f i r i n g  cu rve

n o . L I-2 2 L I-2 3
1. 2983.85 2562.63
2. 2567.57 2637.83
3. 2655.68 2693.54
4. 3226.93 2487.42
5. 2640.49 2818.89
6. 2558.45 3008.30
7. 2579.72 2888.53
8. 3424.43 2242.30
9. 3257.31 2999.94

10. 2795.46 -
average 2868.99 2704.38
1 D ev ia tio n 312.20 238.51

d ) . MOR. o f specimenc from  f i r i n g  curve

1. 3174.91 2940.33
2. 2730.67 3024.67
3. 2671.64 2742.56
4. 2721.35 2605.87
5. 2892.21 3338.77
6. 3740.30 3379.49
7. 2941.92 3600.52
8. 3100.35 3059.57
9. 2823.87 2972.32

10. 2966.77 -
11. 3740.30 -
average 3045.84 3073.79
D e v ia tio n 359.13 298.23

k g . / c m . 2  

D

kg ./cm .2
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Appendix 5.

% w t. lo s s /h r .  (400 rpm. te s t in g )  o f bod ies s in te re d  from
f i r i n g  c u r v e s A , B , C ,  a n d D i n  4 8  m i n s . / e y e l e .

g r i n d i n g  c y c l e . A . B . c . D .

1 s t . 0 . 8 4 1 3 0 . 6 6 4 9 0 . 4 8 1 9 0 . 4 9 0 2

2 n d . 0 . 7 2 6 0 0 . 7 2 9 3 0 . 4 2 3 3 0 . 4 3 0 6

3 t h . 0 . 5 4 7 7 0 . 5 5 0 1 0 . 2 4 2 7 0 . 3 7 0 4

4 t h . 0 . 4 8 9 0 0 . 5 5 2 6 0 . 4 2 5 8 0 . 3 0 9 6

5 t h . 0 . 7 3 6 4 0 . 4 3 1 7 0 . 3 6 6 2 0 . 3 1 0 3

6 t h . 0 . 9 2 5 9 0 . 3 0 6 1 0 . 3 0 6 1 0 . 3 1 1 1

7 t h . 0 . 4 9 7 5 0 . 4 2 9 6 0 . 4 2 6 0 0 . 2 4 9 5

8 t h . 0 . 1 8 7 5 0 . 3 6 9 5 0 . 3 6 9 5 0 . 1 8 7 5

9 t h . 0 . 4 3 9 7 0 . 2 4 7 0 0 . 2 4 7 0 0 . 1 8 7 8

1 0 t h . 0 . 6 2 8 1 0 . 1 8 5 6 0 . 1 8 5 6 0 . 1 8 8 1

1 1 t h . 0 . 3 1 5 7 0 . 1 8 5 9 0 . 1 8 5 9 0 . 1 8 8 3

1 2 t h . 0 . 3 7 9 7 0 . 1 8 6 2 0 . 1 8 6 2 0 . 1 8 8 6
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Appendix 6

Impact Energy o f L in e r-P ro d u c t

N o .o f Specimen In p a c t Energy
1. 10.2 kp.cm ./em2
2. ย .2
3. 10.2
4. 8 .2
5. 12.2

Average 9 .8
Standard D e v ia tio n 1.50
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A p p e n d ix  8 .

F r o m  XRD p a t t e r n s  o f  t h e  l i n e r - p r o d u e t  , t h e  2 0  a n g l e s  a n d  

d - s p a c i n g s  o f  c /~ -A i203 a n d  s p i n e l s  w e r e  p r e s e n t e d  a s  f o l l o w e d .

T h e  2 0  a n g le s  o f  (/. -AI2O3 w e r e  ;

2 0  a n g l e  c o r r e s p o n d  t o  d - s p a e i n g

2 5 . 6 0  3 . 4 7 7

3 5 . 2 0  2 . 5 4 7

3 7 . 8 0  2 . 3 7 8

4 3 . 4 0  2 . 0 8 8

5 2 . 6 0  1 . 7 3 8

5 7 . 5 0  1 . 6 0 1

5 9 . 7 0  1 .  .545

6 1 . 3 0  1 . 5 1 0

T h e  2 8  a n g l e s  o f  s p i n e l ,  M g A l2 Ü 4 ,  w e r e  ;

2 0  a n g l e  c o r r e s p o n d  t o  d - s p a c i n g

1 9 . 1 0  4 . 6 3 4

2 8 . 0 0  3 . 1 8 4

3 1 . 3 5  2 . 8 5 5

3 6 . 8 5  2 . 4 3 4

4 4 . 8 2  2 . 0 2 1

5 9 . 4 0  1 . 5 5 4
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10-173 MINOR C O R R E C T IO N

d ช ุ.Q9 2 .5 5 1 .6 0 3 .4 8

in, 100 90 00 75

a -A L203

Alumi num Ox I DE

*
(COBUNDUu)

Red. CuKa! A 1.5405 Filter Nl Die.
Cutoff I/1| Difebactometeb
Ref.Nat. Bub.  Standards (บ .ร .)  ClBo. 539 9 3 (1959)
Sye. TbiqoNAL
A. 4 .7 5 0  b,
a B
Rtf. I BIO.

s.o. อ?o -  R3C
c* 12.991 A
Y z  6

(167)
c  2 .7 3 0 3  

Ox 3.987

t a
2VRef.

t Y
nip Color

Sign

Sample ANNEALED AT 1*00 c rOR rOUR HOURS IN AN ALeOj 
ORUOIBLE. Spect. anal, showed «0.1)1 M a,Si I <0.01)1 Ca, Cu, Fe .Mq.Pi i  «0.001* B,Cr ,L i ,Mn,Ni .
P a tte rn  mad* at 26dc .

d  A I/I . hid d A l /I . hkl

3 .479 75 012 1 .1382 2 311
2 .5 5 2 90 104 1 .1255 6 312.
2 .3 7 9 40 n o 1 .1246 4 128
2 .1 6 5 < 1 ๓ 6 1 .0 9 88 8 0 .2 .1 0
2 .0 8 5 100 113 1 .0831 4 0 .0 .1 2
1 .964 2 202 1.0781 8 1341 .7 4 0 45 024 1 .0426 14 226
1 .601 80 116 1 .0175 2 402
1 .546 4 211 0 .9 9 7 6 12 1 .2 .1 0
1 .514 6 122 .9857 < 1 1 .1 .1 2
1 .5 1 0 3 018 •9819 4 404
1 .404 30 124 .9431 <1 321
1 .374 50 030 .9413 < 1 1 .2 .1 1
1 .337 ชุ 125 .93*5 * 318
1.276 * 208 .9178 * 1 229
1.239 16 1 .0 .1 0 .9074 14 '3241 .2 3 43 a 119 .9052 4 0 .1 .1 *1 .1 0 98 a 230 .8991 a *101 .1 6 0 0 < 1 304 .8884 « 1 2351 .1 * 7 0 i 223 PLUO น UNIE TO .7931

21-1132
d 2.44 ช ุ.03 1.43 4.66 MgAljjdf, *

t /1 1 100 65 55 35 Magneslua Aluainua Oxld* (Spinel)

Rad. CulCai X  1 . 540S6 F i l l . r  Mono. Dia.
Cut .11 P I 1 DUfraotoaatarRtf, M atlanil lu r . tu  a I  Standard!, Mona, J5 , Sat, 9

Sya.

1

C ubic  
( .0 6 3 1  bo
I b id .  ^

CO
V

S.G , F dJa  (227)
2  1 Ox 3 , 9 »

t a n u f t l . j t t «V. Slftn
i  V 
R tf . I b id .  D

/  mp C olor C o lo r le s s

Tilt suçlB พน fumlihtd bÿ H, R. Shill of tht Burttuof Mints, CollRBt Park. Md, Hi used I carbon tlwtrodtfurnac* and rcMVid an txeaaa of MgO with hot HC1 after
e r u a h ln l .
l / f a a r . a l . frattan at 25*c

d A i / l l hk l d A l / l l hkl
*,66 35 111 .9018 6 840
2.816 40 220 ,5172 2 911
2.437 100 i l l .8820 «2 842
2.335 4 222 ' .8616 <2 664
2.020 65 400 .8474 8 931
1.650 10 422 .8249 18 844
i 13534. 41 111 .8121 <2 931
1.4289 55 440 .7927 2 Ifl 20
1. 36(2 4 511 .7814 12 951
1.2710 4 620
1.9110 8 MS
1.2117 3 (22
1, 1(66 « 444
1.1320 2 711
1.0802 6 642
1.0(24 12 711
1.0104 1 100 •
0.9627 8 122

;»3J4 a 751
.0274 2 662
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