TEERERFR

The Chinese Journal of Nonferrous Metals

2017 47 A
July 2017

827 &% 7
Volume 27 Number 7

DOI: 10.19476/j.ysxb.1004.0609.2017.07.19

SUUIHTERRER 1R R T RV FRAR (LA IE

? i17 F«iﬁjjﬁﬂf] la é%/%):\27 %éﬂ/ﬂila 7}5]}?’;&1’ %ﬁc‘{’l

(1. HEKRZE BESHER, Kb 410083;
2. HlFAWERIEFI RIS, 787 810000)

W OE. TEMTT S TR R A BT AR AL AL, T EE A AT ] S N R R A R TR S Al it SR
AR B GURR th KB /MK YR 9 NHZHCO;. NayCOy. (NH,),COs. K,COs; 75 HY NHLHCO, /5 Ry B4R 71 B 1) e e
o4t WIS pH=10.0. NHHCO; K& 1.68 mol/L. XM 50 'C. M [A] 120 min; PbCl, 7E L2
Hi4 28 )] PbCl, €03, PbyCly(CO3) S0, PbCO; MR, FEdtE T84 Fikdb e nlik 99%Lh I+, #k
PR A POCOso T8I AN [ A AL B BUR B = AR 2387, i€ PbCl, 7E NHLHCO; % h #46 PbCO;

FINLEL. i&42 KNl AR T pH (R MR . FALIRR KIS al s b B K%, i
POFUIREE . SeAUI TR, A% PbCl, I S R &G 2, JFAN2 3% M PbCl, AL AL I& A Rl & 7= 4l i »

KHEF:
XEHRS: 1004-0609(2017)-07-1479-06

UL BRREE: WAL NLEE; AR, B
FESZES: TFSI2

MHERFRERD: A

B AR e SR U, R AR MR R A P A
i VR P A . BT SR IR
Mo EHERTES ZrIRRE AL AR RS OE IS R
H, SAETS KEFE RIS, AMERKBRARES 1)
HRCR, S8 RUGSR TR Amishigh. 5%k
2 R Rk, IR, SENYRT,
X AT R A AT I S A AL B

HAT, R8BI s, FE4EH
FE IR It I UB (PbSOL) H 4k i 7 Jy i . b A
MORACHEVSKII 211 ARATI ZPVH) ] Na,COs 1
A, 20 NI 22 R0 8)) )25 D7 T R GEF5E PbSO,
Ak PbCOs [ AU LI AN 32 B 45, I 45 31
AR . W pH DA R NS, AR
PP k. Ak, GONG 25U R G ot T
PbSO, WAHH AL B T3 2 LB, FFA3 B LL T 4518
PbSO, 15 NayCO; Z W] (1) AH Ak S N AR 47 i o6l
AR AR, HeAb B NayCO, MR S W il i 1R 42
Fm e, B pH AL LRI A = P 1 5 Al
WA A, ERAETIRER AT T, A AT
70, bl LU AR (NH),CO5 1A EALH], T4
W53 PbS REHEM 4L T8, 9 8EmAE T 241k,
HAEMARAT T, A2 nT LUk 2] 90% LA |, ILAEfk ™

Y14 PbCO;.

TEARERE POCL SRR I, B A Py 4h2
ORI e, EARAENRT LIN SR )
Bl 24k T2, BPSEH NaOH Xt PbCly #EA7 Rl E AbHE,
FEA ] NHHCO; 2 (NH,),CO3 VE A AL, i
FALE AT A . R, TZWMAES, HAkR
s PR A A R R . R U TH] NayCOs
VEREAUT, REVERAS T R SR V34T T AR 5T,
WA LW, PbCl, 1 PbSO, HIHEAL LAY ik H] T
99.83%7#1 80%.

AR SRR LA A JsORE, PRI T HAE
AN EAFIVE T N AR AL I FR =1, RN
FAEEAR VI pH i BALFIIRIE . AL R
IR A R AR AL T2 LB, SR & TS &
AR B A B R R R SR

1.1 K ER R F
S BT R SAATT . K R IR S i S AL A3
Ko ATalids, [T . 752 5 105~125 pm

BEEWE: HEEEARBITUR IR IIIUH (2011AA061001); | 448 N H AR IR £ 1%t (20 16B020242001)

Iis BEA: 2016-07-15; 1&iTHHA: 2016-11-28

BIEEE: K, A%, fit; Hif: 18684685548; E-mail: csuchenyongming@l63.com



1480 hEA SR R

201747 A

RAR AT T ARSI B N i) e 2 1 K 4% EL A3
Fic o

12 FWHE

R AR — & B AT TR B FKT, BA
S HPPRBER T, BER T i KA P AR SO i
RN PR E (150 t/min); TR IS E AL B 5 &
KT pH RTRAE, A EEEH, &
Mg IS TE], fARRE e e E, R IR T g3
FEXT ISR AR~ M) AT o3 A7, PR Ak ik
g 2 b 17V NHLCL di i

I FHAR S0 = a8 ) CU AT 5 07
s [EARHIE 55 C R, HASTE 12h, FEM 2K
7 )5, I X-ray Fluorescence (XRF, Panalytical B V,
Axios, PW4400/40)X [ 44 4 7 R4 27 2H BSGHEA T - 58
B8, FH X-ray Diffraction (XRD, Rigaku 3014,
Cu-K-radiation, /=1.54 A) X}7=9)rh FI¥E 4 kAT
YA, HE AN RIS KANE] SO BT B PbCL (1)
YA . BT S RO R A 0 I T e v )
JU, P DA B ST A A 2R AR R, W o
AT A%, RRIEA R VAT IR, A
(NSRRI

Wy X My

R=100- x100% (1)

Wicl
F s wo A BEEEALHIT Cl & mg AR
FERI TR wie AL POCL JEUE R Cl &5 .

2 HR5WH

2.1 FAFIFER N

FERACHI I B R o=1 3(RVEE R 1.3
%, 1.56 mol/L). ¥ 50 °C. IF[A] 180 min I [# 5 4%
PER, W RERYIG pH b 12.0, VRIS SEEAL TR
FF EE A EOS R e, 45 R Wk 1 g,

HE 1 AR, 1E 4 R, K,COs IS
BRI 2, A=Y o AL 6.87%, il
72.17%; NHHCO; I S8R B, FAb =i &
AT 0.5%, BEZEEIE 96.11%; (NH,),CO; F
Na,CO; It ZUSCRAHEL, 737035 21 81.58%H1 82.49%
NIE— D M A FEARFIVE TN R RAGHLER, 0 T4
AL P k4T XRD F4E, XRD @& 1 fiox. H
1 T LR, SRR, Bt =2y
AL ZE S R . BL K,COs KA, BAb =1k

F 1 KA AT TTAHEAL ) 53 B 45 R
Table 1 Chemical composition of products prepared by

different conversion agents

Chemical composition of

Conversion ) Dechlorination
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agent rate/%
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Fig. 1

XRD patterns of products in different conversion
agents (Conversion agent 1.56 mol/L; initial pH value 12.0;

50 °C; 180 min)
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Fig. 2 Effect of initial pH value on dechlorination rate

(NH4HCO; 1.56 mol/L; 50 °C; 180 min)
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Fig. 3 XRD patterns of products at different initial pH values
(NH4HCO; 1.56 mol/L; 50 °C; 180 min)
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Fig. 4 Effect of NH,HCO; concentration on dechlorination
rate (Initial pH value 10.0; 50 °C; 180 min)

0 1.80 mol/L
L} n - .
VI | &Sy S I v B L.
[ ] [} 1.68 mol/L
A J bl
u n
Ju ® i ..“_A A huk N AlA'AS6_l:nO]/L
[
° * 1.44 mol/L
h 5 ogug mnm e m
= o °u . 1.32 mol/L
AL o ejo TR o w
“ . . ) ) 1-PbCO,(ID: 76-2056)
i Ll L g 2PES(CP),(OH),(ID: 76-2056)
10 20 30 40 50 60 70
20/(°)

5 A NHHCO; WK% R4 XRD ¥
Fig. 5 XRD patterns of products at different NH;HCO;
concentrations (Initial pH value 10.0; 50 ‘C; 180 min)
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Fig. 6 Effects of reaction time on dechlorination rate (Initial

pH value 10.0; NH;HCO; 1.68 mol/L; 50 C)
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Fig. 7 XRD patterns of products at different reaction time
(Initial pH value 10.0; NH,HCO; 1.68 mol/L; 50 C)
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Fig. 8 Effects of temperature on dechlorination rate (Initial

pH value 10.0; NH;HCO; 1.68 mol/L; 120 min)
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Fig. 9 XRD patterns of products at different reaction
temperatures (Initial pH value 10.0; NH,HCO; 1.68 mol/L; 120

min)
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Phase transformation mechanism of lead chloride in

ammonium bicarbonate solution
LI Yun!, CHEN Yong-mingl, XUE Hao-tian?, TANG Chao-bo!, YANG Sheng-hail, TANG Mo-tang1

(1. School of Metallurgy and Environment, Central South University, Changsha 410083, China;

2. Qinghai Provincial Research and Design Academy of Environmental Sciences, Xining, 810000, China)

Abstract: The phase transformation mechanism of PbCl, in ammonium bicarbonate solution was investigated. The
dechlorination efficiencies of different conversion agent in the same condition were determined as follow from big to
little: NH4HCO;, Na,COs, (NH4),CO3, K,CO;. The optimum transforming conditions of PbCl, using NH;HCO; as
transforming agent were also detected and determined as follow: initial pH=10.0, cypancos=1.68 mol/L, reacting
temperature 50 ‘C, reaction time 120 min. 99% PbCl, transforms into PbCO; through PbCIZLPbZCIZ(COg
__CO¥ , PbCO; process. The final resultant is pure PbCO;. The phase analysis of conversion products at different
conversion stages were carried out to investigate the transformation and influencing mechanism. The results indicate that
pH value of the solution is the most significant influencing factor on PbCl, conversion rate, transformation path and final
resultant compositions. While, the NH,;HCO; concentration, reaction time and temperature only affect the dechlorination
rate, and don’t affect the transformation path of PbCl, and the compositions of the conversion products.

Key words: lead chloride; ammonium bicarbonate; phase transformation mechanism; dechlorination rate; transformation

product
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