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Synthesis of Praseodymium-doped Zircon Yellow Pigments by the Co-
precipitation Method

2
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(1. Jiangxi Jinhuan Pigments Co., Ltd., Yichun 336000, Jiangxi, China;
2. School of Materials Science and Engineering, Jingdezhen Ceramic Institute, Jingdezhen 333403, Jiangxi, China)

Abstract:P Praseodymium-doped zircon yellow pigments were synthesized by the liquid co-precipitation method, using ZrOCl,-8H,0,
Na,Si0,-5H,0 and PrCl,-7H,O as the raw materials and LiF as the mineralizer. The calcination temperature was arranged from 830 °C to 950 °C.
The synthesized samples were characterized in terms of crystal structure, particle morphology and size, and CIE L*a*b* color indices by
the X-ray Diffraction (XRD), Scanning Electron Microscope (SEM) and Color Measuring Spectrometer, respectively. The effects of the Pr
doping content and the calcination temperature on the synthesized pigments were investigated. Results show that the particle size and yellow
saturation of the pigments can be controlled by optimizing the Pr doping content and the calcination temperature. The praseodymium-doped
zircon pigment prepared with Swt% PrCl,-7H,0 and calcined at 860 °C for 2 h shows the best yellow coloring effect.
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1.1 ZIER

S Iy v A B 32 JEORHEL 4R K A A A
(ZrOCl,- 8H,0). TIKEEREN(Na,SIO, - 5H,0). LK
FAEEPrCL, - TH,0). HULEL(LIF), ¥4 T,
I S AL BN (NaOH) R AT RV F A
(9pHAE . SEZerh i 1200 CElEERIOW A 4R
KR8 ) el B 2 ) )RS T S % 2 (0 B T S R
TERE
1.2 fl&TE

BB L)IY0.5 mol/LIY ZrOCLYEH 5
0.55 mol/L [)Na,SiO, i 5 ik S Tk i 4700
ER, DUE T, AW SIS FRRE AW, I
TIETIN0.5 mol/LAYNaOHIE W 83 12 % i pH A
7. HLEHIG, FEHFE60 min, SRGHHMIEKEES
W, FRBIEPHELI20 THE24 h, 015 Zr(OH),
-nH,05Si(OH), - nH,OM)IRA IR . HGHRIEAL
TR, BZATERIRIR &4 . 0.06 mol LiFFI
AEEBEIPICL, - TH,O(Pr/ZrEE /R 40.03 . 0.04.
0.05. 0.06F10.07)ERBEIREGI2), miaE THy

1£830 T-950 CTHHE2 hE MG RREEEUR, 1Bhe
HFEFHR#EZA10 C/min,

B EA RS B S — e 200y 5K Ek
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A% HBAEIBHATES cm x 5 ecm AR |, #=HIERHR
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2.1 PrigZEMMm
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Tab.1 Sample codes and the corresponding Pr doping content and calcination temperatures

Sample code P1 P2 P3 P4 P5 T1 T2 T3 T4 TS
Pr/Zr molar ratio 0.03 0.04 0.05 0.06 0.07 0.06 0.06 0.06 0.06 0.06
Temperature /C 950 950 950 950 950 950 920 890 860 830
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BAPrmi R4, BHAHEABIGER, 6%

Z: ZrSiOs  T: Tetragonal ZrO. M: Monoclinic ZrO.
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Fig.1 XRD spectra of samples prepared with different PrCl,-7H,0
content and calcined at 950 C
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Fig.3 Unit cell volume of pigment samples with different Pr/Zr
molar ratios calcined at 950 “C and yellow saturation of the

corresponding glaze samples
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Fig.2 SEM images of samples calcined at 950 ‘C with different Pr/Zr molar ratios: (a) 0.03, (b) 0.04, (c) 0.05, (d) 0.06, () 0.07
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Fig.4 Photographs of glazes containing Pr-doped zircon yellow
pigments calcined at 950 “C with different Pr/Zr molar ratios: (a)
0.03, (b) 0.04, (c) 0.05, (d) 0.06, (¢) 0.07
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Fig.5 XRD spectra of samples calcined at different temperatures

El6 ARIEETA KL SR SAISEMER K (Pr/Zr=0.06): (a) 830 C, (b) 860 C (c) 890 C, (d) 920 C, (e) 950 C
Fig.6 SEM images of pigment samples calcined at different temperatures (Pr/Zr = 0.06):
(a) 830 C, (b) 860 C (c) 890 C, (d) 920 C, (e) 950 T
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Fig.7 Unit cell volume of pigments synthesized at different
temperatures with a Pr/Zr molar ratio of 0.06 and yellow
saturation of the corresponding glaze samples
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Fig.8 Photographs of glaze samples with Pr-doped zircon yellow
pigments synthesized at different temperatures:

(a) 830 C, (b) 860 C, (c) 890 C, (d) 920 C, (e) 950 T
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