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Test and preliminary analysis of porcelains from Shouzhou Kkiln
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Abstract: The composition and firing temperature of Shouzhou porcelains were analyzed using energy

dispersive X-ray fluorescence ( EDXRF) technology and thermodilatometry, respectively. The results

indicate that: Shouzhou porcelain has the feature of high-aluminum and low-silicon in porcelain body; the

porcelain glaze of Shouzhou kiln is calcareous glaze and the difference of celadon and yellow glaze probably

results from variant oxidizing conditions in the kiln instead of the difference of colored elements contained

in glaze; the firing temperature of celadon porcelains from Guanzuizi kiln is above 1 200 ‘C, and that of

yellow glaze porcelains from Zhuyuanbu kiln is above 1 100 ‘C and about 1 200 °C.

Key words: Shouzhou kiln; celadon; yellow glaze; energy dispersive X-ray fluorescence ( EDXRF);

thermodilatometry
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Fig. 1 The distribution of Shouzhou kilns
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Fig. 2 Celadon porcelain sherd (left) from Guanzuizi kiln and yellow glaze porcelain sherd (right) from Zhuyuanbu kiln
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Tab.1 Chemical compositions of main and major elements (mass fraction/ %)

LT e ZE FE i SiO, Al,O;  Fe, O3 TiO, CaO MgO K;0O Na,O  P,O MnO;
HNG-001 M K@ 4T 56.11  20.33  4.58 2.73 0.95 4. 95 2.77 2.25 0.05 0.11
HNG-002 44 HH&ER ¥ 56.06 25.05  3.51 1.29 0.78 4,94 2.01 2.99 0.14  0.037
ft 56.39 23.98  3.09 1.23 1.73 4.29 i, 04 1.83 0.14 0. 04

F 45.89  15.38  2.81 0.85  19.46  4.90 3.74 1.06 1.40 0. 54

HNG-003 M7 HRIE f  55.54  25.49 3,40 1.27 0. 88 5.01 1.91 3.43  0.087  0.047
fb 54.38  21.90  2.40 0.92 5.48 5.23 3.48 2.66 0.33  0.077

W 46.49  13.69  3.88 0.81  20.44  4.95 2. 60 1.22 1.18 0. 42

HNG-004  ZIHTK A% R 4 54.66  26.69  2.69 1.19 0.91 4.97 1.25 41.36 0.23  0.057
f& 55.43  23.93  2.11 0. 94 1.37 5.06 4.16 3.97 0.17  0.043

bili 47. 4 12.6 2.38 0.73 19.87  5.38 4.01 1.43 1.26 0. 42

HNZ-005  f¥ Bz IR SET 57.03  23.61  3.33 1.43 1.11 4. 90 2.32 3.06 0.18 0.06
HNZ-006  fFpe i WRE R % 59.37  20.37 4.7 0.96 1. 06 4. 80 2.54 2. 64 0.18  0.083
ft 60.31 19.73  2.67 1.03 1.21 5.35 2.63 3.31 0.22  0.063

F 48.88 11.94  3.80 0.77  17.92  5.07 4.35 1.57 1.47 0.52

HNZ-007  fEBEHS H 45 b 4 57.24 21.25  4.53 1.00 0. 87 5.19 2.78 3.40 0.37  0.093
fb 62.24 18.75  3.24 1.21 0. 84 4.98 2.87 3.10 0.18  0.037

HNZ-008  fEBzb ERaR ot % 57.86  20.39  5.25 1.02 1.25 4. 80 2.93 2. 89 0.11  0.083
ft 63.36 16.81  3.36 0.67 1.73 5.56 2.22 2.51 0.10  0.053

R 47.48  11.25  5.48 0.63 17.94  5.27 3.00 2.11 1.25 0.51
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Fig. 4 Histogram of colored element contents



26

T EAFHE AR KT FR

% 41 %

content / %

content / %

content / %

80

70

50
40

80
70
60
50
40
30
20
10

80
70
60
50
40
30
20

60

30
20

0.5 mm 100x

HNZ-007 HNZ-008
Bs5 HR&AETE
Fig. 5 Line scanning picture of samples
80
HNG-002 HNG-003
Si0, 0 Si0,
60| W
° 50 |
E 40
=
A1203 8 30 L A1203
201
10
CaO
1 1 1 1 (U 1 1
0 0.1 02 03 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5
step advance / mm step advance / mm
80
HNG-004 HNZ-006 Si0,
SIOZ 70 B
60 -
® 50
Al,O; g 40F
£
3 30r ALO;
20
10+
CaO
(1 h O 1 1 f 1
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5
step advance / mm step advance / mm
] 80
HNZ-007 Si0, - HNZ-008
W"\ | S0,
° 50+
E 40+
=
A1203 8 30
ALOs
20
1 -
Ca0O 0
1 1 1 1 oL 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0 0.1 0.2 0.3 0.4 0.5

step advance / mm

step advance / mm

6 ®Mm ALO;,SiO, 1 CaO & E £ E

Fig. 6 Line scanning contents of Al,O; ., SiO, and CaO in samples



% 14

E N EE LGRS T M 27

Hd AT LU A A b R BR Y 1 i A AR T IR
FIRl 0 5 L AT BB BT Akt i ORI A L AE
W AU 2 T 1) 3k A b, 0 0 5 R R BR A e 1Y
B EBRT.
3.2 ZAHENER

R RE SR AT S B E R RURG 2 (8] AT LA
ARV FE H W 5% ) — A4S K (1 0 el 2 —fktk £
2 5 B i3k B s B O ) A 4R R R .
HNZ-007 # &% A it il HA B F et £ )2, HA
B P B AT A B S R R Rkt )2 R Y
S5 R R IR AL A A B A3 L BAR BT T Rl Y AR
OYAFAEAE — S W 220, R 1 B I A Ml S WA Rl L Tl
FAb e 1 Al 2 2 B 0 AR AR 4 R 25 R S 6 32 Ay
R R SIO, VAL O, Fil CaO Y728 4617 1 AF 14
HEAT 43T (B 6). i [& 6 A 0L SiO, i & 1 ARl 2 i
AT BTHE I AL Oy B 3 1 IR 1 AR 22 46 A K CaO
A IR B ot 2 A AR, bt £ )2 21 iR
A W 8RRk, BT HNZ-007 ke 8% A B2 . N
It CaO 9 & 2 M Akl + )2 B G 3 A — 20
3.3 BRRE

TR I ok 2 3 o P A RS e R s el
I 11 308 32 Sk i 0BT A ) 194 B B T B L R AR B K
AR I AR B Tz N AH S BRI IR
T e 2 38 1) P S A SR K R L Y R i £ T
HH 3 3 A R AR 0« 3 T R I O — B A A R AR
U B i . AR R DL Ao AR b R 3 3 T T B I ) Y
T O0. 22 HE S R XS EIR PR IR G  HE AT TR S
ISAFSY, O R R RY . AR b i e HIE T
ANPGRS B ERE SRR R SR E R A
B4 B ORI BE 4y w1100 °C, 1200 °C A
1300 °C ARG TE 5 A C S5 J7 s A R ) 2% 44 °F 5 %
= ANFE S UEAT E R I R O SR S R T s
Mgk 1,2 A3 43 o AR 2 58 iR S 1100 °C,
1200 CHA1 300 ‘CHY#E &y N P ] LUE i i 2
1R A IR B IR B S 1 194 °C L 5% 48 1 S By be
B EE R 25 K94 C M4k 2 61 283 CHEE AAT
i Bk B4, 3 2 T FE i 7E 850~ 950 “C i, > i (1
WA SR A = 08 - P W AR Rl K SIO, 43
BB EFFEL 200 CJa L8R SI0, F1 y-AlL O,
TFURTE B B 1 R B AT 5 T RE AR
AR 2k 3 WA KA W B I AR RS X R T

O Z5Ae, £ BB BS085F. BaINE MBS k.

10E-3 ¢ [1] et-2-1100-1h-1350.sle
SE-3F ~-—---- [2] ct-2-1200-1h-1350.sl¢ |
oo [3] et-2-1300-1h-1350.51e H
- Onset*: 1 194.1 'C;
= —SE-3¢ p Onset*
5 -10E-3F 12833 °C
—15E-3F -
—20E-3F
—25E-3

0 200 400 600 800 1000 1200 1400 1600
temperature / °C

B7 ¥HREEHA1100C,1200CF 1300 CHy
R PR B R 0 T Bl 2k
Fig.7 Thermal chart of simulated porcelain samples

at temperature of 1 100 C, 1 200 C and 1 300 C
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