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Phase Transformation of PbO-Precursor Prepared from Lead Nitrate

Byung-Cheul Choi and Moon-Ho Lee

Department of Metallurgical Engineering, Yeungnam University
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Abstract Phase transformation of PbO-precursor prepared from Pb(NQ,). by precipitation technique
was observed by TG-DTA, XRD, FT-IR, and Raman spectral analysis. PbO-precursor was derived from
an aqueous solution of Pb{NOs), at 45°C and pH of 9.0. The precipitate showed it to be the mixture of
hydrous lead oxynitrate and lead hydroxynitrate. With increasing heat-treatment temperature ranging
up to 560°C, the precursor changed to 3Pb(NQ;); - 7Pb0O, Pb(NO;), - 5PbO and PbO(litharge), in turn.
Finally, it transformed to massicot form of PbO above 560C.

o slatajo] Mz trEA e £ AT

1. M =2 N i . 3

w3k Axgo] wE AFEe] Fe ANEH

PT, PZT, PLZT & %’—%(coprempltatlon) o, dAgjend we} EAHI AL AA

Hoz FAE Ao AlEHe ZUds HEANAER PbO AAds = Ao m By

A9 (nitrate) 3 ¢ 315 (chloride) o] ?%% o] lth Clavel 372 HHES o] of

o] 21, PbOe] A4 (precursor)Z & 2 Ayt ste] Z2AMsE =, Pb(NO;), - Pb(OH). 8}§F

(lead nitrate)o] 7}& o] AlL-Ho}p . Fol A AslEe] U3 AHatdde] En[(n=3A

HAAZ A5 = 7+ (NaOH, NH,OH) 2 A/ s e dA R ert SUMEd we

Ay FgRe] whge ol WAHE HHA 1-1/14—-1/2.2-1/59 ®WslAe ARG
= 43} % (hydrate) o] Ut 4243} (hydroxide) o] Rasteloh

old 74 A X (lead hydroxynitrate) © & B Aol e FyHel ogk PbTiO; ¢4

[e]

A, 88242 Pb(NO)); - Pb(OH)., Pb(NO;). ol A olm A AIF ub gl 45T, pH 99 ¢

o

+ PbO : xH,O(x=1, 1.5), Pb(NO;), - PbO - A g2V Ay FEYo R EE
2H0 5 92 FHF2 Ragoe] Ut ol& HALES Axstdch X—d EEA, A9
gatrale =g calorimetry, conductometry, A4 2 gvk(Raman) BEFEAM 58 E3l9
potentiometry $9] ¥whido =z HEaw Ao HA e 4y EAMstden, AdEY 4dF
o] W52 NO;y Y H. 09 Expafol] #ls) A Aol dxel mE AAEE A A
Pbe] fzlafe] HA ﬂ7] o ol oFrlH & M ozHE PbO-ATH e JHHE A
nitrate ¥4 A% FHHHo) W=, Ao} 39 ot

A Fol EAHE AL oz, HAE

— 472 —



H W Ao F 3:dddozie Azd PhO-ATA ) Ay 473

24 @YY

FHEL 0.5Mo] A A (Ph(NOs) ) * =8 9 o
A< NHOH** & 7}8le] 45 Co A 4l
Atk Ayt 89S 5ml/min.o] £x8 nkg
7| (reactor)el] & 38tHA], Al NH,OHE #
SHAA W71 E pH 9.0+£0.18 A& gith o
o AL F71F9 CO9 vre-sta] lead car-
bonateE HA4 & 4 glorg whe7] YRE &
A #9171 otk AHAARE dwrew
NaOH<¢} NH,OH7} A}-& 5] 2] 9}, sodium plumbite
(Na,PbOs) o] ¥4d& d3t7] 918 NHOHE A}
ottt A Wo] AHES isopropyl al
cohol & 5xtoll H A 4 4 o7k F, 80T
A A8AIZE F ot 2

Fdee 44 A% g 2Absh7] fstad Azt
BEMDTA) 3 dZFEA(TGA) "2 &}
Row, o & HAHEEL] AEAS 9
&) X—4 5 -E(XRD) Al d 3z Ao A (R) "
T3 B (Raman) TR SREM S gEtg
o RN FUIEANCA 3, 5, 10, 15T/
min®| $2L£52 PgapPgon, X-4 sde
Cu Ka(1.5419A) 2} Ni HE{ & A} 83l 260=
5° ~55" ol ] step scan mode(step width ; 0.4°,
step time ; 20sec) 2 A|¥ 39 th. KBr2 9=
Al B L o] &3l 400~4000cm '] W Yol =
AHon HoMd BFEME #Bslged, 100
~1500cm 'e] WA Ar(514.5nm) laser=
o] 83 Raman®#&¥4 & 3ttt

*) ACS reagnet, Alfa, Danvers, MA, U.S.A.

**) 40%, G.R. Junsei Chemical Co., Japan

+) DT-50, Shimazu Co. Japan

+ +) TG-50, Shimazu Co. Japan

+ + +) D-500 Diffractometer, Siemens, Germany

++ ++) FT-IR ; IFS-45, Bruker, US.A.

++ ++ +) JASCO NR-1000, Japan Spectroscopic

Co., Japan

3.z

3.1 FHHEL A2
Fig. 1& ZA#EZ o] & 350, 640CohA] 30
HEet AxgAg B3 AHo tisted FT-
Rz #4138 Zdaeltt. AH =4 1630, 800
—700, 3400cm™'(broad)®] F4+diE 2tz 4
A 4= (lattice water) 2] HOH 3 2l % (bending

nE

T T T T T T T
(a) As Prepared

o
L&
do
- g I
§ S5
e
S
8o

(B 350°C 30min

TRANSMITTANCE(a.u.)

(¢) 640C 30min 2

1 1 i

1 L L
3000 2000 1000 500

WAVENUMBERS (cm ')

Fig. 1. FT-IR spectra of PbO-precursor : (a) as-
prepared, (b) calcined at 350°C for 30min, (c) cal-
cined at 640°C for 30 min.
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Fig. 2. Raman spectra of PbO-precursor . (a) as-
prepared, (b) calcined at 350C for 30min, (c) cal-
cined at 640°C for 30min.
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Fig. 3. XRD pattern of precipitate.
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Fig. 4. TG-DTA traces of precipitate.

42%, 350~505°C ol 4 4.84%, 505~560°C ol 4]
B 596%0l1e0, 560Co el e FA ¥
37} Aol gt WA APRL A7
W oclelaele Awe Bge ARA HEA
o PhOZE 4AE Roz d=fd.

321 FUAR ] AEA

Fig. 5% 410°C, 500°C, 640°Col A A x e ¥
Al 2ol gi& XRDA @ 2 #}o]ch 200°C 9 350°C



4 3PbINO3»7PbO
4 PhiNO:BPbO
a

INTENSITY(a.u.)

® Massicot

TWO THETA

Fig. 5. XRD patterns of PbO-precursors calcined
under different conditions . (a) 4107C, 0.1h, (b)
410°C, 0.5h, (¢) 5007, 0.1h, (d) 6407C, 0.5h
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Fig. 6 Phase transformation process of hydrous
lead oxynitrate and lead hydroxynitrate.
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