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Effect of Particle Mass—Concentration on Evaluating Mixedness

Haruo WATANABE

Abstract

In evaluating the quality of a binary particle-mixture various mixedness indices including the theoretical
variance of samples are widely. employed. The theoretical variance can be easily obtained when the number-
proportion of particles to be mixed is previously given. However, the theoretical variance based on the particle
mass-concentration in samples is difficult to obtain and it cannot be treated in the same manner as the number-
proportion, especially when the particles are composed with different size or weight each other. In this paper,
the relations of the theoretical variances between number-proportion and mass-concentration are investigated
in order to evaluate the randomness of particle-distribution in a mixture by comparing the obéerved variance
with the theoretical variance. In addition, the method for estimating the theoretical variance of samples by a
stratified sampling and the mixedness by the analysis of variance ratio are given in case that the theoretical

variance is not kown beforehand.
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YN EBRDEEEEEHE x=m,/m 3 Y TNVEICEBT AREERTHY, Tom it
—ERDTn, n, IEKELY, RAAIWILT B,
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miE—ETH B0 (172)X05(17b )XE51 &, ny, &, 2HELTERT 2 &

w A

) 19

ny = (=, ) (
Wy

L b, TZTA, B%m“ﬂf1n0gaﬁ%

331



O Bk

w/wg =1/q 19
EBE, 7, ¢ 2B ILLVIEOEKETHE, WRITKRDOLI I IR D,

q—r
m—ny = (nyy — ”Az)(T)

BRI (172 )30 8 (17 D) A S my, & gy R L, 095K % FIV 2 & KAATR SN B,

r—q
=y = (ng; = ”Bz)(T)

L@ﬁﬁm]—nzai?gﬁw)m%, oy H g, mg =gl r TEYD ENZFIUER S 2V,
WHoTn, En, ¥ FNFN GBI r DEHE LT, ROLIIEL LN TEL,

n,=aq a=0,1,2,
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WoT(16a ) FKD L 2% B,

"Wy

)
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7% CTARERZEE &), quw, =, D& EZDHm = equ, = erwy & 7% > Tm B—EHE R
T Rb, Blzidw, =05g, w,=02g%5, r=5 ¢=27T, m =equ, = erw, =
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i

2 1—1 w[
o (xl' | _lei)=X,'(1—X,') —
i= m

EhBh 6, AR E(25a) KB LN D)RE N LR 5/ =nu/m’ Fr=naw/m 12 5 2
Bk

—1 1—1
o2 | ) =X/ 1-x,) (-2 ) o

= z—ll
“i8bho TITIy BAEHE LTI,
-1
o*(x)=E lo’ :c,|Z W +e 1EG | By
" OEREH LN, CORN LR LY ERIEKRDOL 1B,
” w, o=l 2 s .
o (x)=X/(1-X/) —(1— Elxi)+X, o (Lx) » 28
m 1=

ERFO A (Ex)ERHTH L, TNEKDLIZLTROENL, Thbb

335



%ol om ok

DR E VT

-1 1= —1

x)=0 g+ §1x1)=0‘2(x,)+62(2 )+2E,(x, L) zx,ZX (9

PRl
i

Il g~

25, LPDIZEGR)=E (Ex |v)| OB HB2E, FRA O 3IHIE

I =1 -1 =1 -1
E(x,glx,):E |E(x, ;lxi | E:]xi)} =E {_glxiE(x, | _glxi)l

1—1 =1 , 1—1 =1 P
=E 1 Ex (1= Ex )| =XE | Ex—( L))

ZITEEx)=EX, E(Xx)’=0%Zx)+ |E(Ix)] " OBEADHLHL

-.I .
E(x2x)= ¥2x~xfa_% )UZ&W

= i=1

E), ZHUZ25b ) XoERE RV L &
, =1 =1 , , 1) -1 ;o 0]
E(xZx) =X, LX [1- L x| X e (Za)b =X, Z X=X Ex)

Ix,
EhBmh, SREMRIUAT S E, KkALND,
o é]x,):az<x,)+6 2(:§1xi)—2X,,a Z(Exi)
AU 0 Y A LTI 5 & st 2
o2 £ 1) =x,01-X) 2 +(1-X)%0 (L) 3

301Ui4f/7)b¢0)lhk PETOREOERIRES 2 5. T2 FLREWIIB T AL DK
Do () ORI L VKD BT, £ F1~1 B ORI 720 B4 G0 & kDT B

RITNELR S EH6N 5,

@855 L VBT B4 » 7V k MOFEN ST FNEFNRATH 25N 5,

336



6 REREA & 7 A R T

o Toh e B E B L THRET 22 LA T4 2,

(BIE]  ZBHSHTRA BT 2 Wkt
ﬁ%ﬁ@ﬁ?tSEﬁmﬁ%ﬁ%%ﬁéiéo%&ﬁ@lﬁgimkgiﬁﬁﬁéﬁ&u%
DHENTH 5,

R, 1 2 3 4 5 at
LR, w, [ng] 0.52 0.20 0.089 0.012  0.0018 —
HEDE, X, 0.22 0.21 0.23 0.12 0.22 1.00
SDREMD S —EH I m=29mgDI > FNBHE T > & LIHRIY, > T D&k 50
HRIEERAR 2 WET 2, ZOBHEO s OBHZSHE KD THE S,
TTGRAONIHEEER L X %KD 5, :
Be VRER HEE BEE -1 X,
BE i X 1- T X, X, =
i w; [mg] Rasx  Lx i=1 i=1 I—E’%
1 w=0.52 2600 X,=0.22 0.22 0 1.00 X',=0.22
2 w,=0.20 1000 X,=0.21 0.43 0.22 0.78 X',=0:27
3 w,=0.089 445 X,=0.23 0.66 0.43 0.57 X';=0.40
4 w,=0.012 60 X,=0.12  0.78 0.66 0.34 X', =0.35
5  w;=0.0018 9 X;=0.22 1.00 0.78 0.22 X's=1.00

]
BRERACToX( L 5) kK0 5,
2 NS SN2 0.52 —4
=1 o) =X,(1-X") —+(1-x)o (o)=o.22(1—o.22)—2~9—:30.8><10
m
2 W, N 0.20 2
=2 o'l te)=X,1-X,) 2+ (1-X) 0 (x1)=o.21(1—o.27)T9+(1—0.27> (30.8
m
x10" ") =27x10"*

FRC LT 0 (x+aytr,)=14x10""
‘ o *(x,+x, 2, +1,)=6.3%10 7"

o 2ty ta )= 0
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