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ABSTRACT

Hydrametallugical process was developed to produce the purified Icad nitrate from lead dust mainly composed of lead
sulfate generated from lead-acid battery smelter as by-product. This process consisted of carbonation pracess with carbonate
salts, leaching and purification processes. Finally crude lead nitrate purified to produce hgh-purity product with over 99% Pb
(NO.),.
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Table 2. Chemical composition of the sizing samples

\ S| 807100 | 1001200 | 2007325 | 3250400 | 400
Component
142 Pb 682 70.4 .o 703 | 704
8 7.8 5.4 8.2 5.4 84
. 0.57 0.25 .3 ,
Fig. 1. Stability relation between lead compounds in water at r(ljaean cize 15,? 7 110 59 43 2 1330
298 K (Total sulfur specics; o=10""". Total carbonate (um)
species; o=10""

Table 1. Chemical composition of the fead dust (unit : wi%hy
Element Fe N Si Mg Sn Sb P Mn Ca Ma Zn
Content 0.13 0.001 0.53 (.0088 091 022 740 0.0025 0.015 031 0.18
Flement Ti Ca Al K Cr Bi Ag Cd C s Cl
Content (00011 011 0.014 0.29 0.00078 | 0.0035 0.046 0076 0.36 110 2,29
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Fig. 2. X-ray diffraction pattern of the lead dust used for experiment.
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Fig. 3. Effect of reaction time on the conversion of lead sulfaic
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7] bl COyPbe) BEgwE 2, g2k 30°C, AR
Zb Z7) 1007200 mesh. A EE 10 wt %e] FHA
LA 7k Aol wp2 ghasl Wk2-g-F Fag. Jo] el

o] AL HkgA)7l 58
A% 50%5 vEh e
Sez} of & we A e & g gl 2t T

A wh2-g 53%, SR
] whg 4 o
7te] ZAzgtel upet W4} gautom dheA| T

g
1?_1.
o ol A 2ol BIES
%

Al
604 A 2 FHL o) Ro] T el ¥HEEo] F7)S)
A gk o] Whg-go YR ES A% 76%, it
LEFY 24 80%E B ERC] od dgdo] tha
ESheh
olefd Hahe 7] wheA WA (1)-3rzel 2fE A
R S wat el A4

=

A 14 gkl AR
E Z(product layen)® 9
Al

Aol 97 we] Bl @
ole3t Bgalr] AT Yuele] Ao LpEp]

. il

fRroz AlgEcl

ghaks pmdste) et Mg wisle] A& defet
71 918te] Fig. 39 48 274 CO/Pbel Feldd]
2 1. 15, 20, 3.022 HEA 7Y A@alHer Fig 49
27E JEp 3T ’Q%P‘Jﬁ} gt aEe] A9 CO/PhY
EME‘F*H 7} 14 o uhe-g 62%el M EEEu] 3dd

Hh2-8 7% 17%7}%} m ga] Zrfahed e}, BahlE
9 751—r CO,/Phe] BFElgnlzt 164 o2 Frled

T of Korean Inst of Resources Recycling Vol 7, No. 2, 1998

EHE  FERAc SdbEl
100
80
|
£ g0l
c
2
g
>
5 40+
Q
20+
—&— Na,CO,
I —o— (NH,),CO,
O 1 1 ) 1 1 1 1 1 2 1
1.0 1.5 2.0 2.5 3.0

CO./Pb mole ratio
Fig. 4. Effect of COy/Pb mole ralio on the conversion of lead

sulfate 1mlo lead cacbonate {time:1 hr, CO,Pb 2,
temp * 30°C).
HL2 82 7%l A §1%R 1 Z7)Ee] X gk P

lo = K
r

2 A=

39 Afels s we L e deplel 143

2 Wagn g de uhg o) B2 AL

9 7F k] el DEFEE B4 pHE 3
T EHIERS

¥
Aot gl e pH 5-6.591

¥ g Y
2 Hhde] b ERS
A pH 10-1124] Zgze]gefe i
o2dz} o] PbSOZS ¥hislaledis BATEGHET
FahlERe] o w0 fEs € 5 olrk ofsf s Ad
2 ()R (57 F2 el ﬂﬂﬂa 1o gAhtER
o] whe-el (5yale] AsreldA] go] 2= o 2 Y
e v 2] die Bk gl ko 2a] ghatE)
F7t Avka A B RS e = ApRH
vhgo g gabgo] Bhihde 2 A%E e 2l g 2t
alt},
PLSO,+(NTL), COs—PbCOs+(NH,) SO,
AG=-33.7 KI, K=8.05x 10° (4)
PbS0,+N2,CO—PhC0:+Na, SO,
AG=46.3 KJ, K=130x10° (5)

112,08 25 9 P YAy g
2] Pl B BT ESh WS S Bl



Pt T BIREHR] madiho RYE] K5I SeEene) TLE 35

o5 65
60
55| 60 |-
50+
S a5l 2 85
= Ot &
0 40+ ‘B I
5| g
$ 35| g 90F
S L 2]
O 30+ e
25 451
20
| —®— Na,CO,
151 —e— (NH,),CO, 40+
10I-I-L-J-| U TR T SN T NI NI SR SR
10 20 30 40 50 0 20 40 60 80 100 120 140 160
Temp. {°C) Particle size (4m)
Fig. 5. Bifect of temperature on the conversion of lead sulfate Fig. &. Effect of particle size on the conversion of lead sulfate
o lead carbonate {COL/Pb : 2, time: : 5 min.). mio lead carbonate (COyPb:2, temp: 30°C, lime: 5
min.).
2 sekelr] B3iACoPhe] Fehult 19 WheLwS
10, 30, 50°CE WA H 937 52 AR gheaS &5 BE)

ZEe] Fig sol yEhigich 4889 e et 10°c A7 27] &, A9 FAE Al 9§ veEr|sn
2 9o AL ykego] 20%e5E u]L dorn, sPCE HE S gebslr9g AAT7S S0/100, 100/200, 200/
F7HA7 B dheEd e dFls B vhege 325, 325/400, -400 mesh 2 ¥ EA| 7|0 gh2a]7b S8 A7
61.5%, SHIEEF £92 56.7%2 22d] vl 7k g A HRE-EE F 8 Fig o] VeIl AulAs 97t

10000

BLC  Basic lead carbonute
DLC

8000

6000

4000 BLC Bl

INtEnsIty (CPS)

BLC
2000 | BLC

. b ah

o] 20 40 60 80
26 (deg.)

Fig. 7. X-ray diffraction pattern of the lead carbonate produced from carbonation process.
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Table 3, Emission of Icad mirate produced by dilute njtric acid
leaching (unit : % order)

Element | Fe | Ni | 81 (Mg | So [Sh{ Pb |Mn| Cu | Zn
107% % 1071074107 x oo™ 107 % |07?

Conitent

Table 4. Effect of purification an the lead mitrate by washing
and recrystallization

Washing Recrystallization
Pudficaion | pH | wt.(g) |Na (ppm)| wt.(z) |Na (ppm)
step Yield | Removal | Ywield | Removal
(%) (%) (%) (%)
Oversafuration 013 30.7 | 290 9.9% 27
{100 m+132 g) 46.5 80.0 136 98,2
Dissolution 076 0 a 9.61 37
(100 ml+66 g) v 0 291 7.5

* Pb(NO,), solubility - 66 g/100 g HuD (at 30°C), 38.8 &7100 g
H,0 {al °C)
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Fig. 11. X-ray diffraction pattern of primary product of lead nitrate.
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