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Studies on the Properties of Powder from _its

Light—Scattering L

Intensity-distribution of scattered light transmitted

through the layer of transparent powder
Sohachiro Havaxawa and Yoshio Havasar®

ABSTRACT—Ih search of the relations between the optical properties and the other factors
of powders such as the size and the shape, the intensity-distribution of the scattered light was
measured by means of photographic photometry. A beam’ of a nearly monochromatic light
was throuwn through the élit of 'various width on the powder layer composed of the
following substances : the spherically polymerized meta-acryl resin powders, glass powders
and zinc oxides and carbonates, each having various sizes aud shapes. sThe transmitted
light was photographed on a process plate put in an intimate contact with the powder layer.
An approximate formula was derived ‘theoretically giving a relative intensity of scattered
light at a point distant x from the center, namely the geometrical exit of the incident
light beam. The relative intenstity was expressed by |

{1 + (i—1) p}
{1+(nV B+ x*—1)p}
in which 7 is the number of powder sub-layers per unit length, p the reflectivity due to

a single sub-layer, / the thickness of the scattering layer, and % the coefficient of diffusion

—h252

of light. The'égreement of the formula with the experimental results was proved satisfa-
ctory, and the parameters p and %, determined in this way, expressed reasonably the cha-
racteristics of the powders. (Received May 18, 1951) k
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Table. |. Sampies and their properties
' S€para-' . —hApparent
Mark | Matter | tion by | Size Shape |density
' Shieving (g/cc)
. Meta-acr | 30~48 |Average | Spheri-
MIL \yl powder]  mesh| 0.356mm cal|] 9-719
. MI " 48~80 | 0.235 " 0.729
Gl . ~
GII pg\S: der 48~8p { 0.235 | rough 1.285
GII ” 100~150, 0.125 ” 1.235
GI¥| 7  [250~280 0.057 | 7 1.148
GI°| #  [250~280] 0.057 | SPRETil 1 49
ZnO 100~-200
Z1 CSOOoC) m ?Od 0.595
ZnO )
Z 1 | ZnCOy — — 0.392 -
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Fig. 2. Microscopic photographs of samples (X 70)

1 Meta-acryl resin powder (large) M 4 Glass powder (middle) (xj[[
2 7 (small) MI 5 »  (small, roughy GI¥
3 Glasr powdes (large) GII 6 #  (small, spher.ical) GI°
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Tab]e 2.
. \Vidt}x thick- x { trol trel
Sagmplq gfns;::)t ;;:f;’)l (mm)i (obs.) | (ealo)
0 | 1.00 | 1.000
1 0.8 | 0901
2 | 064 | 0.684:
1
2 3 | 0.43 | 0.416
5 1 0.10 | 0.144
7 © 0.028, 0.028
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10 | 0.008 | 0.0012 ~ Table 3.
0 1.00 1.000 - w-idtII} thick- ) trel trel '
1 | 0.91 | 0.928 Sample ‘Efnfnit cﬁfa:;’l (mm) | (obs.)| (cale)”
_ 2 0.72 0.720 0 1.00 | 1.000
MIT 1.0 3 3 | 0.55 | 0.494 0.5 0.88 0.877
7 | 0.038| 0.034 1 2 | 0.21 0.174
10 |' 0,009 | 0.0014 3 | 0.056| 0.036
0 | 1.00 | 1.000 5 | 0.004 | 0.0004
1 | 0.94 | 0.933 0 | 1.00 | 1.000
2 | 0.80 | 0.757 0.5| 0.91 | 0.911
5 3 | 059 | 0.541 GII 1.0 0 1 | 0.64 | 0.737
5 0.28 0.192 v ) 0.24 0.250
7 | 0.089 | 0.040 3 | 0.06 | 0.063
10 0.026 | 0.0016 5 0.00 0.0004
T 0 | 1.00 | 1.000 0 | 1.00 | 1.000
1 | 0.81 | 0.860 0.5 0.73 | 0.780
2 | 0,56 | 0.585
on Lo 1 1 | 0.46 | 0.439
3 3 0.29 0.330 1.5 0.23 | 0,172
5 0.049 | 0.064 2 0.092 | 0.050
7 | 0.013 | 0 0066 é 0.023 | 0.018
10 | 0.000 | 0.0007 -
0 | 1.00 | 1.000 G5 (4) ¥Rk dhdabhevd, UG
1|08 | 0.8%  gFxrpmc (4A) AW, p=0.11, 2=111%
1 . 2 323 g-::: %, WHO Bk GI° & GI* I KL THEB S
M . 1.0 . 6 . =1 1 v ?
. g Imm ox Y)Y FCEHE
| 5 | o.om| oorr TS BEBKEN R . )7 R
7 | 0.017| o0 o003 % 0.5 1, 2mm ¥-C AEHAK XiE 0.3 RU
“10 | 0.000! 0.0009 3mm XYY P EARTEE Imm OO %Hl
ey ) W,
o 700 1000 Elk p kU £ Offiilk 0.5mm OX Y +D
| 1 0.92 0.902 %}%@{EK%L’C*X), p=0. 085, 2=0.61 %45,
5 2 | 074 | 0675 CTHEFIORLHE, IV OBOECEE
3.1 058 | 0.434 CRWTES LCEREZHE L, SHHEHE
5 | 0.20 | 0.094 ‘
7 | 0.09 | 0.010 T '
i ) ble 4.
10 | 0.04 | 0.0012 Table 4

Width thick- " trel
(2) H T XBRMBET Sample | of slit ness,’ (mm) tre1i(obs.) Ceale)

(mm) | (mm)
XYY rolg Inm oo LT, EX 1,
2, 3mm DOHEE RFTO%H, G Tid3mm DY

0 1.00 1.000
" 0.5 0.57 0.596

O BBHBHCHERART, Fx 1, 2mm Of Gr* | 1.0 | 05| 1.0l 0.14 | 0.172
B2HAWT p=0.20, 2=0.53 ¥B%. X GI : 1.5| 0.068 | 0.027
CREZ Imm O3 D% FHAHEESH, p=0.16, 2.0 0.030) 0.003
£=0.79 %87%. BERS 3 E0ML TH 5. ' 0 1.00 | 1.000
B Ik 1 | 031 1.0 0.5| 0.81 | 0.849
WHBOBME GI* 32U Y + ol Imm, JEX 1.0| 0.52 | 0.544

1.5] 0.29 .| 0.287

0.5mm  DIFE7 1F f%E Bk 7. c DHIECHEE
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0 1.00 | 1.000
_ 05| 0.73 | 0.742
0.5 1.0 0.36 | 0.446
1.5} 0.081 { 0.230
2.0} 0.02¢ | 0.098
2.5) 0.014 | 0.030
0 1.00 | 1.000 -
GI° 1.0 1.0 0.5] 0.82 | 0.854
1.0} 0.5¢ | 0.559
1.5 0.28 | 0.206
0 1,00 | 1.000
2.0 0.5} 0.83 | 0.874
1.0 0.60 | 0.636
1.5 0.30 | 0.387
0 | 1.00 | 1.000
0.5| 0.95 | 0.947
1.0 0.73 | 0.799
3.0 1.0 1.5| 0.43 | 0.570
2.0| 0.17 | 0.335"
2.5| 0.081 | 0.147
3.0 0.038 | 0.050

(4) REREENRUBR{LEES,

T PO THEBR—EICE N, Bod
ZnCO; 2 L BBA L\». #£2C, @ 0.3mm
DRYY FCHIEEINDIF ZnCO; Z1FTH 5.

DR (B) 2AWT A 2RET D LHERL

Dikchzd<, 2=0.80 25%. (B) 2#E»L
7Z(BHOKTZXYY + 1mm R 3mm DA
DOEHHEEROTE 5 FIWR L. Zn0 TEHE
WEREONTEMEL T 257 T \nichs, [
UHfF <D ZnCO; Off & AR L T4 5 &, 400°C
B ZI @dRERESH X Y |k~ & < B>
0. 80), 800°C Bk ZII. (X REEEEER Y b #EL
< &\ (%<0. 80).

Table 5.
width | thick-

. . x trel trel
Sample ocfm illl)t C:::ls)’[ (rom) Ei)bs.) Cr:alc.)
0 1.00 1.000
0.3 1.0 0.5 0.74 0.762
1.0 0.38 0.372
1.5] 0.16 0.145
0 1.00 | 1.000
0.5 0.77 0.733
1.0| 0.27 | 0.320
1.5 0.12 | 0.112

2.0 0.08 | 0.034

0 | 1.00 | 1.000

05| 0.8 | 0.794

1.0 | 1.0 | 1.0 052 | 0.512

15| 020 | 0.175

2.0| 0.07 | 0.056

0 | 1.00 | 1.000

Z1 | - 0.5| 0.85 | 0.842

20 | 10| 0.52 | 0.483

15| 0.22 | 0.223

2.0| 0.13 | 0.082

0 | 1.00 | 1.000

0.5| 0.94 | 0.938

1.0| 0.78 | 0.800

3.0 | 1.0 | 15| 0.5 | 0538

2.0| 0.29 | 0.267

2.5 0.18 | 0.108

3.0| 0.11 | 0.038
0 | 1.00
zm | 10| 10| 95| 080
| 1.0| 0.34
15| 0.12
| o | 1.00
zm | 10| o5 | 05|08
’ 10| 0.21
15| 0.09
6. = = ‘

DL B~ 7288 I gk« OFFE L 7B\ I B HE
PHBEMICEKALTR 3. g8 o »Tke
i p RV 2 DfEZ T LD THSH L. Table

Table 6.

Determined values of parameters, o and /%

Samble Size rz VP V3 o
Mot e | oege ol 3]0.10 ] 0.24 2.5
v MI | 0.235 5(0.10] 0.29 2.4
oo b 0.235 | 51020 0.53 1.34
»  GI| 0.125 8|0.16 0.79] 0.89
»  GI*| 0.057 |20|o0.11| 1.11 0.67
(spherieal)GI°| ~ 0.057 | 20 | 0.085 0.61 1.16
ZnO(800°C)Z1I; 100~200m 1<0.801>0.88
ZnO(400°C)ZIE!  10~40 mp| <0.80<0.88
ZnCo;  Z1 0.80| 0.88

This document is provided by JAXA. §




HEAR mISWRpgsE $£58 $1-2K A% 43

6. DECAD. BEXY o[=1/(V 2 D] OFH
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HIECTH 58, p dAEL, BREDOMCE S
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DIERRL, 2227910 0.10 OEICE A,
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D, BEDOREHE T AR A .

(2) FEHCHT 2688 ¢ Ko<
FHERE OB LIcH L TEEMN AR ET O
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HERA/NC 7 B ICEDT/MC A 5. (Fig 5) ¢ @
BRI A 27 7 ) nOBRICKE L BOED b D
b, BICBROBRIC/NISBOFRED S DET
—ELTRY T 3. BXC L 28 L —EA L
Exen FHAEME LT MI o /=2, 3. 5mm
W 2 it Fig 6. KORTEEIC. LR EM
AThERLCNS. chidBHNoFEcEL
e FRDGHEDBREDAEE X b THAEDT
B L #EEI N 5.

MO X 5 o DIEOBLZEECTH 2. &)
b Fig 5 RUf Fig 7 2 A Th brstc. AL
KExcdhH. MI ¥ G Hwig GI° » GI*
DFEE, o DERCLTATYREAERRT, C
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BICIEAECH C L 2BR LT 3. o Ol
L p OBRBEOECE L THCADT- 3L

$=05

l_=0.5
$=0.5

- 0bS.
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Fig. 7.
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D o DEAFOEKELMEELZ X(ERL, BH
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UL T 50T, B8 OME % R EYA
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Fig. 9. : _
LirL, 2)Y FOBEKES RS L, BEST
DOBLRY{KEL AL, B, chb@don
R 0 RV o —HOMHICH LT, BHER (L),
XEB)VeA5C L TRBCERIALTLES.
7. ¥ &

(D BUBEREIC L 2 HELBBRICO - CHS
MAZBRICLIDT, Z0MERESHICHT 25
P ARNEBE L. 2 ORXAHED KEHcE
T HRE P L IEBRICET 5580 L 2AATVB.
(2) BxDKE X -FHOREHCONT, 2 YW |

RED I TITHOBBRIC X 3585 SEHDE
ECHE L. ZORECERRNZBEHLC, Fx
DFRAFHCE T % p L o D ZHERE L. (Table6)
) R OBREYRT p O FEH N A
HICEAEUNT 5. REHSHICK 3 L REAER
N C

(4) WHEOBRERFT o O H&RH NNk

CBEEDTHENT S L L, RS L pL

AFEICRE KD H,0 IBHBEOKE T LTHIC K
DTELIBMEL, BREI REIL DT,
BHEEOME #7- 3 Parameter + L CEHITH 3.

AP %8 U CHREAEBRER 2R 2B
BEFR, ECCERABEEBANRYE2K
BEEIR, ABBIERRVUKBRCIE #E &
7 5. '

X, 2V OHEERVEERANEC O TH
LR TARE L MR R % BZ b/ NRBERES D[R
WREBERR L OMDE ~, RUTEFERACON
THEE 2B e FHRCRHOBT2ET 5.

&, PIAE OB D0 — Ak BB AT RIS
PFHETH 5.

b B
D AZ -« 81l - 8ok - 1T - BUBGHE, 33 (W
24), 189.
@ BRI« mreridy, 4 (e 25), 87.
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