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Determination of Zinc Compounds in the Recovered Dusts from the Electric Furnace Dusts

Kyoko Fusimoto, Makoto SHIMURA and Keiichi YOSHIOKA

Synopsis :

The analytical methods for Zn compounds in the dust recovered from the electric furnace dust have been investigated.

The recovered dust contains metallic Zn, ZnO, ZnS and trace amount of Zn(OH), as Zn compounds. The sample was dissolved in the

FeCl,—citric acid solution at room temperature. During the dissolution, metallic Zn reduced Fe(IIl) to Fe(ll) quantitatively. The amount of

Fe(Il) was determined by the titration with potassium dichromate, and converted to the amount of metallic Zn. The ZnS contained in the
residue was dissolved in HNO, (1+1), and the amount of Zn as ZnS was determined by ICP-AES. The amount of ZnO and Zn(OH), was ob-
tained by subtracting the amounts of metallic Zn and ZnS from the amount of total Zn.

The electric furnace dust contained ZnO and ZnFe,O,, and the FeCl,—citric acid solution was used for the separation of ZnO from

ZnFe,0,. Only ZnO was dissolved in the FeCl,—citric acid solution, and ZnFe,O, contained in the residue was determined by ICP-AES after

alkali fusion and acid dissolution.

|
Key words: Zn compounds; electric furnace dust; recovered dust; oxidation-reduction reaction; ICP atomic emission spectrometry.
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Table 1. Operating parameters of ICP-AES.

ICP condition
RF power 1.2 kW
Coolant gas flow rate 15.0 I/min
Auxiliary gas flow rate 1.5 1/min
Nebulizer gas flow rate 1.2 /min

Wavelength Zn 202.5 nm, Pb 220.3nm, S 180.7nm

Table 2. Chemical composition of zinc dusts. (mass%)

— — =
Sample | TZn | TFe | SiO, | Ao, MmO | CaO | €I | Pb | C
| | i i | | i
Blectr o o o
et | 254 | 311 | 270 200 247 130 1 025 | 191 | 435
- — - e —1 - - i, - RS I I
Recovered | sg6 | 1.98 (383 140 | 032 198 071 776 331

(2) EE(LEEER(ZnO): WRIIER{L 2252 99.999 mass¥

(3) #Hfbdigh(ZnS): WINER(L 751 99.999 mass%

(4) High7 x 71 b (ZnFe,0,): T PRI 899.9 mass%

(5) HEALBRI)(FeCl,- 6H,0): AIEMSBERL | Rk

(6) 7 xV#(CH,O, H,0): BIRILZH, Kk

(7) =2 asfh VT LKLCLO,): AIEMBERESR S
M FIRZHEMIE 99.998 mass%
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(4) REOSEHK & EBREICFFERD , (1)~(3)DH#
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Table 3. Analysis of zinc dusts by X-ray diffraction.

Sample Zn compounds | others
. § ZnFe,0,, ZnO |
Electric furnace dust ZnCl, - 4Zn(OH), (ir) | MgO, NaCl, Fe,0,
I e et
ZnO, Zn, ZnS |
Rocovered st ® | znCh - aznOHy (ry | COOWNCLPSC
Recovered dust (B) Zn, ZnO, Zn(OH),, ZnS Pb
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X00055847*/F ......................................... ( 1 )

*) BT 8(55.847)/10000

2-4-2 BRALFRERD 7

2-4-1(2) TERAFL 7258 X I2HEBE(1 +1) 20ml # A THN
BUARR L, S, KTI00mUIHIRL 72, ZOBERD
i s % ICP-AES TEE L Chifb Hgtsicdmea L /-,
2-4-3 ZWEO S

A1 glz EAK30ml & A THMELV Y %, EIEREE 10
mlAMA, AEOLHEE LT WEERB K- 25007, 5%
XAIRILH%, 7 v bAREBE2~3mZMA THVBAERE
L., WS Y o L2g TRMRL 72, BIRCH % 15 FE TIAM
L, FkEAbd7, ZThia 8487 L TICP-AESIZ &
D AR O BENRE A K, A AR EICRE L 7,
Bl Hgh OKMLiigh4 &) IadmehE)» o EHs
BXOHALHHEEZELFINTRD /2,

3. RBRBERBIUVEE

3.1 X#IBEEHTEICL 2HER{EADORE

SATEORE BT 512 h 70, REPICEET A H
ML AMIDOEE & IAEIC S 5 72012, XBEHTEIZL DL
BMDEE %17 - 72, R % Table 31217,

BRI X A MIEBOTENAYAHEEE 7 = 714 P LR
ftHEgTHB DI, L 2 MdFERS & L TE{LT
LGB, PEME L THIILHESAEHETAI LN

Waht, HBOAHELZ MIKOPIZEEELZZ2 5 —
ORBETEL X, kg, SIS LT3 28, KL
I3 EZ RIS A 140~150°C I ET B Z LI L DESIC
b m s ic e Z(L+5 2 256, SRIOGHEREDX
ZUTIIMA A>Tz, 8 EKBRIHOEAKSE &
BRPBETHSHI L L, WHEEHRORIZERIE ST,
Iz 0Ky % E AN L T—HHELELL T

109 IR



M 110

% & $8 Vol. 85 (1999) No. 2

HRLEEDEEZOGNDZ LR, SHOKRIHZIZMA
BnIkizlz,

D EOERED, W& 2 PO dgbae U TI3E
fbiigh & @B K OMILIEEHZ D\ T, B4 2
MIDOWTIEHE 7 x 74 b EBRALHEDBHNZDOWTH
SEHEDBZLIZL T,

3.2 MBS ZX MDA
3-2-1 ZEHSERFEOKRET

SRFHEEBILEBOSIIZIEL AR T BIEL T
VEZDL-T VEZTERIC K 3BT ORINE ML
AR Z MIEBLZE 23, FRXIZIERRIb s & i
Lgh, 2L TRROAVKRM S h, SREE S RILHEE
FIBFIZIAR L 7z, QUE A 2 MZKAMAZ CEBTHEIBEL -
ZTLEEAESNT EBARL Tk, ZHIZAEE S 2 b
HRICHAFT A8 GEIL> Y v a%) S0-0IiteR
WEOBEBBITE I N0 LR SN, FIERIZE -
TEBHSE AR L EEE & R4 5 Z &N Pl L 72

EZATERBEMPBEBIRP O 2 #ADIZETT S
SV KIBIE, SEEHEHORERNLRITER 2R TR E
LTSRS N TS, —7, BILEmEOERITEEILET
RIG&E bV, 22T, ZORIGHFELCEBES L
BRI ER SR D n Rl e BA M REE B A 12, T abBXRAND LS
AR EDERT28AD 2 ERET 5 Z L2k D EEYN
ILERBRHEORBAERDLIETEEDTH B,

Zn+2Fe’* —Zn*" +2Fe*t
Zn’*+2e=Zn E=-0.7628V vs. SCE
Fe’t+e=Fe’* E =0.771V vs. SCE

3:2-1-1 BBEMAHEORE
AREOTBEIL AV TERFHORET 21T, &R
We0.1g GRERO05gE LA 121338 v 20 mass¥% fH
4) 1, A OREOBEALEIIN AT SOml & M A THER
THEEHEEL, BEREARANZ., SEESIIE
(1) 1 mass% (ENLIET2.0M%) L EDEFEIZIZT AR,
BWRLU, L2ALIRICHREWEE U CRBILHi%04g
W 2 &, 7272510 KER(LSDORE A4 U, ELgkam
BE A 10mass% £ THAXETCERMETH -7, Zhit
AL L VAR IZ () RO K S ITEEAINE L, BEXT
LA YIS EHEEI NS,

ZnO+2H —>Zn%t +H20 ........................................ (3)

ZZTHUNDOV X F Y I HEARG L, v 2%V 5
AlE LTI & DR ER D AE WY 2 vk, 7T
VEtl EDTA 3R L . 1 mass% (L SN ETE 50ml iz~
2F v HREZNEFRN0S, 1, 2g NN, S£EHE0.05g &
BiLHighodsg 2 MA , BEKRERICKDBRL-, 71
YEEE g ERMT A KBSk O EKE k<, SEH
SROMGE L AMRMRETH > 720 —H ¥ 2 7ERIZ, 0.5gTR

26

0.2
C3
S 0.151
¢4
Y
©
5 017
5]
g
«
B
= 0.054
=
<
<
@]
0 T T T
0 0.02 0.04 0.06 0.08
Amount of Zn (g)

Fig. 1. Relationships between added amounts of Zn and
calculated amounts of Fe(II).
O: without citric acid and ZnO
®: with 1 g of citric acid, without ZnO
A: with 1 g of citric acid and 0.45 g of ZnO

M AREL SRR L, 1l BT 5 &, IR
PavBESOOATESERL T X F Y SOMRLE
b otz, £7EDTAIZF PU DL, 7VEZD A
BOE S L EROTY EDTA HIERIL A BRIZ %2
ISR TELROIDEHTE R 52, ZITHADO~
AFTRE LT TV BERIRL, DT, KgoEakd
DWW THET 21T - 72,
3-2-1-2 $(ADEEFEORET
gApoBEEEEELE L TCELI0-72F v bu Y v A
WIRREEI PR S < MESN TV D, 22 TRIED
HEIZW > T—EROEBHI 4 A L 2 ARE , &
L) & 7 = VDO ADOERBRIAERE1,10- 72 F ¥V b
Oy VIR REEICKDERT AL ARAL, L2 LM
IR & SR RE ARRREIICRE R L, IR O R E RIS
ARMTHB I EHEZOHEDFEHITMEL 72,
ZZCHEATERRILE S0 ERHEE L TISIZHE
ENTWBR 2 TaLfEh) Y LFEERYOEHERE L
7o THERFOBRRE S K OETREIZISIZERL -, &&
digh & AR L 8L skAID- 2 T VBB TA R & K T 300 ml
ICHERE, Wik v BIERORE TS AL 72,
THIZV T2 T IV ANKVEEF MY Y L EfEREEE
LTHML, VIONZ 2 aLfEh ) o LR CHE L
7z F-FMICEBE ST —E R0.45g) DRI H e &5
mu, BBLEZBRIZOWTERBIZBANDDERLT -
2o BBHADOCZAF UV FRELTHEMLZ2 2 08I
gD 2 ZEN T, EREHE OBRLETCKIL A IFEY
BENEHZHDT, U kA MA S OIELEJN) DAD
BRI SBMEN A AM L AR AR ER L 72,
ZOREIZKOER L -RESR A Fig. 11IRYT, 71V
MOBE-CLSTHRML-&BHEHE L S ERMEIZZ
B aMHBELrE O, Ao EBHBEFEL LT
20mass% EEE T GABEWLSgDHE) EBEMEO IV




BEABLNS, BRCEROKFIIERICIEEER
IFXBNWZ & LMRTE 72,

—% . v UBRORFIRERIESKE RS,
FITOIVEBEMBAZLXE, —rasfh )T L
BRADHELHAE L, BRAFg 21077, 7 TV
I 0~01gETid, 7 TVBIAMEOHKAIZMH-T
—rusfEr ) ANERITITITEENICERL, amu
7o T URBBIIH L CELLTIAOZ 0LV 2E RIS
W XN, -0 T VBEMEN03g (BADEREL
IFiF%EEL) PEiCksE=r0 LAEEE BT —EIC
o1, AEBRCTHOWEERTORIGRE T TRy = vk
W & OV R I8 & VRN U 2 WAL SR 7 T v BRI
WiE= s u L) 7 LEEE LGV, F2Fig 210MT
kB ES e b IC S RO & AR L ERT
o0 ARINERD, SREHSIEBHLZLOLE
hoAWI NS, BEIHORFIEI=s O L) T L

0.5 —‘T
S
g 04 o—
E 8 (0] —8
§o03
I3
g o
g 0.2
()
o
Q0.1
Q
M
0 . . :
0 2 4 6 8 10
Amount of citric acid (m mole)
0 0.5 1 1.5 2

Amount of citric acid (g)

Fig. 2. Effect of citric acid to the consumed amounts of
dichromate.
®: 7n 0.05g added, O: Zn 0.05g and ZnO 0.45 g
added
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Zn: 0.05 g (0.76 mmole), ZnO: 0.45 g (5.53 mmole), Citric acid:1 g
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Table 4. Analytical precision of metallic Zn.

(1) Metallic Zn (99.999% )

(n=35,mg)
Added amounts of Zn ‘ 30 ‘ 50
Average Jk 293 " 48.7
precnslon ( o ) \ 0.51 8 0.497
 RsD (%) 1.77 i 1.02
(2) Recovered dust sample (n=5)

Fraction of metallic Zn

Analytical value of ‘
(mass%)

metallic Zn (mg)

Average 35.1 ‘ 7.01

precision () 0.11 | 0.22
- — — |

RSD (%) 3.14 | 3.14

Table 5. Analytical results of ZnS in the recovered dust
sample (Sample A).

(n =6, mass%)

ZnasZnS Pb | S Calculated S*
Average 1.11 | 0.12 0.606 0.561
prec:smn (o ) 0.068 0014 0. 0459
RSD (%) 6.09 13.7 7.59

* 1§ value calculated from contents of Zn and Pb
(assuming that Zn and Pb exist as ZnS and PbS)
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LA ERTE 5 Z LW HATE 1,




Table 6. Analytical results of Zn compounds in the recov-

ered dusts.
(n =5, mass%)
Sample Metallic Zn| Zn as ZnS Zn as ‘[ Total Zn
P [ZnO+Zn(OH)]
Ave. 37.0 2.3 147 54.0
ORI 0.18 003 | - -
Ave. 6.4 0.6 12.7 19.7
(1)-B o 0.02 0.01 - -
Ave. 12.0 0.1 45.6 58.6
@-A e 0.61 0.05 . -
Ave. 2.1 0.9 53.5 56.5
@B 7 021 0.04 - (-
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