7 3 Vol. 7, No. 3
2004 9 JOURNAL OF BUILDING MATERIALS Sep., 2004

: 1007-9629(2004) 03-0245-07

FHE&R, FREe REFEH, X B, B
( . 200050)

s BTN EL R E RR ZER AR EH L FMER, LA
B EE X HERRAAEM X HEATHN AT R M. &R
Rt e E2Mbs. ma HEEJETEREFFH AT Ao
ARG M B A KRN T, FF T K ARGy LM At R AR KILH R A=
TR HE S L AR RATS: — o 4ok, IR TT MEE R ER B RE R
W& Ao T ARG K F .

 MREE; FME; MM Adh; o4
. TQ174; N0O9 (A

Microstructure of the Sherds Excavated from Laohudong Kiln
Site at the Foot of Fenghuangshan Hill in Hangzhou

L1 Wei-dong, LlJiazhi, DENG Zequn, WUJun, GUO Jingkun
(Shanghai Institute of Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: Greenglazed porcelain sherds excavated from the Southern Song and Yuan strata of Lao-
hudong kiln site at the foot of Fenghuangshan Hill in Hangzhou were adopted as test samples. Based on
the physico-chemical principles for crystallization and phase separation of the glazes, microstructure
and phase composition were investigated by means of energy-dispersive X-ray fluorescence, X-ray
diffractions high temperature microscopy, field emission electron microscopy and transmission electron
microscopy . For the first time, the study demonstrates that the glazes from both the Southern Song
and Yuan strata are crystalline-phase separated glazes. The influences of microstructure and composi-
tion upon color generation and formation of jade-like feel are discussed.
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1
Table1 Appearance description of the green glazed sherds from the Southern Song (S1~$4) and Yuan (Y1~ Y4) strata at Laohudong
kiln site
No. Glaze Body
S1

Pale green opaque glaze semi-lustrous surface sparse crackles 1.1~ 1.2 mm in thickness

S2 Yellowish green opaque glaze lustrous surface sparse crackles, 1.1~1.3 mm in thickness Deme gray body
S3 Grayish green opaque glaze, lustrous suface, fine crackles 1.0~ 1.2 mm in thickness
S4 Pale green opaque glaze semi-lustrous surface sparse crackles 1.0~ 1.2 mm in thickness
Y1~ Y4  Pale green opaque glaze semi-lustrous surface sparse crackles 1.0~ 1.5 mm in thickness Dense gray body
2
2.1
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Table 2 Characteristic temperatures for heating behavior of glazes C

Deformation point Hemisphere point Flowing point

1112 1186 1370
1 015 1195 1377
2.3
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Fig. 1 XRD spectra of glazes

* * Quartz
A Mullite
m Cristobalite

1
0 10 20 30 40 50 60 70 80 90
20/(°)

2 XRD
Fig. 2 XRD spectra of bodies
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(a) FESEM image of S2, showing large amount of anorthite at (b) OM image of S4 showing large amount of anorthite at body-

body-glaze intersection as well as within glaze glaze intersection as well as within glaze

3

Fig.3 Microstructure of green-glazed sherds from the Southern Song stratum
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(a) FESEM image showing adense anorthite layer at body-ghze (b) OM image show ing scarce crystal but many small bubbles in

intersection

slaze
4 Y1
Fig. 4 Microstructure of greenglazed sherd Y1 from the Yuan stratum
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(a) Droplet phase separation structure (b) Interconnected and droplet phase separation structures coexist,

resulting from lbcal chemical variation

6 T - TEM

Fig. 6 TEM images of cystallization phase separation structure of glaze S4 from the Southern Song stratum

3
Table 3 Chemical composition of the liquid-liquid immiscibl e p hases w/ %
Immiscible phase SiO, ALO3 K,0 Na,O Ca0O MgO Fe,03
White isolated drplet in Fig. 6(a) 85.75 7.13 1.01 0.13 3.48 0.21 0.11
Blick continuous phase in Fig. 6(a) 55. 66 8.07 2.57 0. 65 14. 62 4. 68 4. 65

SET 100KV x 10000  Ip

(a) Various scale interconnected phase separation (b) Diversiform pattern phase separation
stucture in S2 structure in S4
7 - FESEM

Fig.7 FESEM images of crystallization-phase separation stiuctures of green glazes from the Southern Song stratum
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