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A Study on the Measurement of Particle
Size for Impurities in the Molten Zinc

Wook~Tae Choi - Kwang-Ho Moon - Kwang~-Hak Lee - Young-Hong Kim
Dept. of Metallurgical Engineering
<Abstract>

The particle size of impurities was measured with addition to Pb in the molten Zinc
by using LiIMCA method.
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The number of impurities was increased with increasing Pb addition in the molten
Zinc and particle size distribution of impurities was not deviated from the constant
range therefore the particle size, d=50m existed about 90% in this study.

The experimental results of X-ray analysis, it was found that the small amount of
PbO and ZnO which are formed with Pb addition to the molten Zinc, expecting the
second particle role, behavior as impurities.

This study was carried out about one minute and the detect limit of particle size of
impurities using instrument was obtained d=29um.
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Multichannel Analyser
1024 channel

Log Amplifier
Voit=3.331logVin + 6.6 7:(V)

Differential Amplifier
(Gain=1000)
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Fig. 1 ; A schematic diagram of the LiIMCA apparatus
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Fig. 2 ; A cross section of the sampling tube holder(1) and the current carrying
electrode(2)
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Table 1. Correspondence between the channel numbers of the multi channel analyzer
and the particle diameter.
(Equation (5), 1=60A, G=1000, D=500im, Fluid=Zinc)

Channel Numbers Particle Diameters{ym)

4~46 29~35
47~76 35~40

77~102 40~45

103~125 45~50

126~147 50~55

148~ 166 55~60

167~184 60~65

185~200 65~70
200 < 70 <

3. 49 34

3-1. Ay uy

H A A8 " AlEL @A 24 24 Fdd U= nE olAGFE)AM 4% B
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2 AR Zxe ¢9 Fig. 194 Jetd nis} 20 & 2= 12000744 58 &
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E 12ColYlE ZAHsIAC AF AL 60Amperee] AF}F ou] =X 1000 28 500
me] L AFH2E AMEIIP o], 2eluAE A4 torch® FHE 71938ty A 20| 500me)
H2Ad wire2 7FE3tgY ©£3 883 tubedle] A2 X E2o] 8mel ZE(SM4SC)E
AFoFe st o] 850T 9 oldgeel 489 £419 NHCI(2g/keg(Zn) e A7}3k
F o] He oF 5~10% H%= IAAA AZdA BAIE noised FAAA ALE
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198 HA7MAl2 PbE 2t 50, 60, 70 ¥ 100ge AH7lete] S-S
B datse] 89Ul A BEHLE dgoen, ol S8
QA =718 2A3gr).
E3H PbE VIR ol §8e A §F Sxlel EA3e BB
FALA 218 0] 7 (scanning  electron  microscopy, SEM
SEM-EDX(energy dispersive X-ray) Z&la 4z AE ZAE 93 X-4 FAEA

gl e BaRe

7]
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(X-ray diffraction, XRD, Shimadzu, XD3A)& 334k
¥, Table 394 H7HAIQ) Pbel 318d A48 Jehd AHojr)

Table 2. Chemical composition of Zinc.

Jeol,

WAL A FAE B¢
T 460ColA Pbe) 3

EXE XA

Jsm820) 3}

R
1 Element Zn Pb Fe Cu Cd Ni
‘ wit% 99.967 0.011 0.0016 0.0005 0.0091 0.0009
Table 3. Chemical composition of Lead.
Element Pb Fe Zn Cu

wit% 99.518 0.0005 0.00038 0.008

Sh Na Ca Al Bi

0.45 0.0028 0.0009 0.0007 0.017
3-2. AH AHE Husl F G=€tel A

Aol BLEo L E 2337 faA o 240t A= 345 99 FIs
A g opgt et

ol 2L 9ste] AF AA o2 sample tubedlel ¥AF o)A AL {FX3
AA LA AZE B AFAT DAJ A 4P SellA] A AL B AFHEHANA=
FE& 480 go YA, oY =de ASFE AU FH3}e §9o] TN GH=E
T2 BU9 #9Y £Eum/s)ol tig 490 Bernoulli'sA Ao QJFHALH, o
How oM F&H9 FAT FAR &E8EH HAHL z2te B8 o839 500me] AFE
Zte QEldAd AA Azl Bot AARE o FE Y3l FHIAT

Z, Bernoulli4} & 23 o] YEd 4 At}

u=[ 24P +tpgdh)

S ()]
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o 7149, AP AF o A& vAl 4y (Pa)
o w% 49 9% (kg/m)
g 78 &R (m/s)
4dh : tube W] FAS] F9 Aol

4] (6)oll LelF2ol WA(AVE FH3te] o2 AF FuE PEhE S geon
Q:n = A X u (7
Al tubelol 7133 QelgAo] AL 500m= A sty shsel

Mol S8AE AzEE DA vlad Aolst AL otk meba, AW AFCHE AN
@ "asl Ao Cot A ()3 ol Uepd 5 Atk

CD= ch (8)

A (DB @) JF3E £F AFEHE otdgRe FHE FHEY & Yo

Qzn = Cp X A X u 9)

webA, Table 4= A3 A5, CoE weidtad A4 £9 A4FH 335 depliddt. o)
& A5 o83t Fig. 39AE= 2uld L] AP wste] A AFH A5 ¥ WiE
JeEhth 2@elM & 5 ARl ol2AQ 3 AAA gt Aole t2%elE 4
23 Aol AE RS HAE F AN

Table 4 . Repeatablity of volume of water aspirated in one minute by
5 sampling tubes.

Tube Number Volume(mé) ‘ Average Volume(m)
1 67, 60, 67.5, 67, 66 66.7
2 70, 71, 63.5, 69.5, 705 69.9
3 71, 70, 70.5, 70, 69 70.1 67.92
4 67, 675 665 67, 66 66.8
5 65, 66, 66.5, 06, 67 66.1
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B oAgelM B AR Y oldgwe) ¥yt thgat gol A& F+ Atk

AP 1 16800 Pa
p . 6620 Kg/cr
g 98 m/’

4h 0050 m

2(4P+pZn'g ‘Ah)

Qz, = Cp-A-I o 112 x 60 x10°
= 28m¢/ nin (10)
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Fig. 3 ; Sampling volume as a function of the orifice diameter(D)
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4-1. PoA 10 @8 E¢E] A 27l X

E5EQ PoA7bekel digh A 27 £ ¥E Table 5ol BeRon, o] wfe] A7 x

orifice diameter 0.5mn
current 60A
Temperature 460°C
amplifier gain 1000
detect limit 29m
pressure 16.8KPa

Sampling Time (Vol.) 60sec (28ml)

Table 5914 & 4= A%} Pbe) FHriwgol F &

4 A9 ol A7 Phrt POt e H4E o A 2For AEI RNow
AzrEch £33 d = 0mEo o & AA-e zte dxEY Zvte FIiEA vdehA &
& é}f’li} 2= glAqch 9, Fig. 4, 5, 6, 7 2 Fig. 8& Table 55 o]-83la] pharlake)
U2 2489 g & 31*51%°§ Yeld Aoz 7} %‘OM & T YRl &
él*ﬂolw A A= d = 29molR e 1 o3t Jap= A4S & 31‘}111}

photo. 1& o}d-E-8ol 14wt%e] PhE 75l A% % Al!ﬁ XHOH gt FA22H
ud 2R BEAT A2 A BF A, d = 10me BEE YgAEe] AL #FAEY
1=}

T3, photo. 2& oldAgwd] 14wt%9 PbE H7lslel APF Fo AlBe) A
SEM-EDX ZA#E Yepd zolth ALdA & 4= A%o], B8 A FU98 @)
A& Pb7l difE EAsta AAR EdAMe ZnS’—} Pb7t 3EES AT &+ AL
3, Fig. 99l E $Y Algdl i3t X-rayEA ZxE vgd Aoz ZnOst PO L
AbstEo] EAFS & £ AAen ol ofd LBYA o3 AstEEo] HaE jiat
2 AT Rz Algdth

2o QA5 ZEe @

N

1

b
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Table 5. Size distribution of impunties with addition to Pb in molten Zinc.

Channel | Zn | Zn+Pb(1%) | Zn+Pb(1.2%) | Zn+Ph(1.4%) | Zn+Pb(2%)
Number Teem | cpMm CPM CPM CPM
A~46 | 29~35 | 42 59 63 65 72
47~75 | 35~40 | 24 43 45 48 54
76~102 | 40~45 | 11 30 32 35 38
103~125 | 45~50 | 5 11 14 14 16
126~147 | 50~55 | 1 4 4 5 5
148~166 | 55~60 | 2 3 3 4 4
167~184 | 60~65 | 1 3 4 3 4
185~200 | 65~70 | 2 2 1 2 2
200< 70< 1 1 2 1 1

D=500/m, 1=60[Al], Q=28m{/min
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Fig. 4 ; Size distribution of impurities in the molten Zinc

—116—



Number of Particle

ol &8 A E¢Ee 4 2] FHA B AT

100
]
80- l«——Detect Limit
: d= 29 uym
i
1
|
|
60- '
40 ]
20+
]
T ‘ I —}__1——! T
0 20 40 60 80

Size Interval [ Microns]

100

Fig. 5 ; Size distribution of impurities with 1% Pb addition to the Zinc
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Fig. 6 ; Size distribution of impurities with 1.2% Pb addition to the Zinc
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Fig. 7 5 Size distribution of impurities with 1.4% Pb addition to the Zinc

—119—

17



18 HLE - B4S -0 BT - 3UBY

100
80- l——Detect Limit
® ; d=29um
E |
s
Q.
« 604
o
- —
Q
£
E
=
Z 40-
20-
|
T
H
0 20 40 60 80

Size Interval[Microns]

100

Fig. 8 ; Size distribution of impurities with 2% Pb addition to the Zinc
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Photo. 1 ; Micrograph of SEM for 1.4% Pb addition to the Zinc
(Bottom part)

—121—

19



W BaE - ol PR

LI H 3
0 - 20 kel A I
100z Frezet N0z Feaneinipag: e 1 TawAininas s
PN A Vla =

Dead

1545

'FE: 165
g s

Photo. 2 ; SEM-EDX spectra for the cross section of 14% Ph addition to the Zinc
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Fig. 11 ; Diffraction patterns of X-ray for 1.4% Pb addition to the Zinc
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So] Q2o Z7|sh woke AY A Pk Z WL YL ¢ 5 AU w4
ol AHS-® pyrex tube= % 700T7AE B3 oHgAS FAFER 460T9] ofdEZAM At
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Photo. 3 ; Micrograph of SEM for the orifice in pyrex tube (a) before use and (b)
after use for thirty minutes at 460C
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