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Abstract

This paper studies the chemical compositions, microstructures and sintering techniques of the high — quality unglazed

wares and glazes discovered in the Geyao (elder brother kiln) and Diyao (younger brother kiln) in the Dayao District.

Longquan City s Zhejiang Provinee - With mineral purple gold clay and porcelain clay as raw materials: the production of celadon

wares has been recoveredand a new generation of Longquan celadon products developed -
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Table 1 Chemical Composition of Southern Song Longquan Geware Bodies and Glazes

% = % R SiOz | Alz03 | Fez03 | CaO | MgO | K20 | Na2O | %% #% *

SG—1 | FESERE/BIRR E G 63.12| 26.53 | 4.46 |0.41]0.67[4.01| 0.42 | 99.62| g B fidAs B 4E & 10 K2 R A5, 3

SG—1 | BRI/ NGITE R 63.47| 16.92 | 1.13 [10.82[1.084.72| 1.21 [99.35 | S4F40224347 .

SG—2 | FERE AR AR 61.59| 28.72 | 4.03 [0.62[0.44|3.78| 0.61 [ 99.79 | #5A<Z 1982 44 i i 1T 45 1M

SG—2 | BT R 61.12| 17.23 | 1.05 [15.66(0.83[4.21| 0.37 [100.47| fE4 ., o 134T

SG—3 | MR AN 62.02| 27.83 | 3.87 [0.74[0.61|4.14| 0.53 [99.74 | kA Z 1982 4y Jp 5 S A 4 42

SG—3 | BRI R 65.26| 18.24 | 0.99 |9.44/0.93[4.17| 0.93 [99.96 | {it. Tk {THEFF ML,

SG—4 | BAREAE/IHG 60.96| 28.51 | 4.82 |0.63[0.78|3.67| 0.43 [99.80| #5iAc 2 1959 £EHFIT 45 S0 5 2

SG—4 | HESEFAL/NBIR 65.27| 16.89 | 0.92 [11.93[0.76|3.68| 0.52 [100.07| fit, & ATHEFTF IR

SG—5 | ERE AR 58.23| 28.79 | 3.53 |0.23]0.44(3.79] 0.64 a3l Sk 3

SG—5 | MR E A RIS E KR | 61.06| 19.23 | 1.40 |8.68[1.14|4.75| 1.35 3] k3

SG—6 | BIREFAAR LS 63.04| 27.03 | 3.55 [0.11/0.69(3.33| 0.54 8] SCk03)

SG—6 | FEREF A KR 63.54] 17.23 | 1.04 |8.84|1.36(5.24| 1.68 3] k3

SG—7 | FERE AR 58.72| 28.95 | 3.36 [0.19[0.39|3.74] 0.60 21 [ Sk e3)

SG—7 | FESRE AT IH 63.37| 18.68 | 1.34 |7.37[1.13]4.78] 1.35 3] B Sk

SG—8 | HEREFAEITE A RS 65.47| 24.17 | 3.75 [0.38[0.44|3.31| 0.63 21 Sk 3

SG—8 | FEREF AL R 66.18| 17.82 | 1.83 |6.23]0.92[4.40] 0.91 a3l Sk 3

SG—9 | HgSE ML 61.37| 27.98 | 4.50 [0.87/0.73]3.74] 0.38 31 ke

SG—9 | FIAEFAALTR LA 65.31| 16.61 | 0.83 [12.24/0.82(3.75| 0.45 |100.31 Bl B k4

sG—10 | FgocaEraps 62.18| 27.31 | 4.30 |0.45|0.64(4.08| 0.39 |100.01 3] k)

SG—10 | BgdeEF ARl 63.13| 15.26 | 0.93 [16.18[0.32(3.39| 0.41 |99.70 Bl ik

sc—11 | ggaesras 63.79] 25.54 | 4.07 |0.76|0.51|4.34 0.36 | 99.34 3| B k5]

SG—11 | A 65.67| 15.88 | 1.03 [12.11{0.85|4.24| 0.22 Bl Sk 05

sG—12 | mgacEras 58.81| 32.02 | 3.53 [0.69]0.35[4.28] 0.33 a1 Sk 5

SG—12 | BadkeErasl 68.07| 15.81 | 1.19 [11.980.33[3.97| 0.38 31 k)

sG—13 | A 64.73| 24.77 | 4.25 [0.69]0.50(4.19] 0.26 21 B SOl

SG—13 | mgocaEra i 60.91| 15.73 | 1.16 |[16.83[0.82[4.09| 0.26 Bl k05
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Table 2.1 The body 's chemical compositions and Molecular formula of Southern Song Longquan Diware

b % % i
@ 5| & K . . 3 ¥ K
Si0z | Al203 | Fe20s | TiOz | CaO | MgO | K20 | Na20 | EHL
0.0173Ca0
A AR 54 TE e , 0.9364A1,0| 6.08008;0
—001 ’ 68.11| 22.10 | 2.37 | 0.27 |0.23 5.48| 1.22 [99.87| 0.2492K,0
S Py it N ()842sz0 0.0636Fes04f 0-0147Ti0,
B TE 5L 0.2632K,0 | 0.9332A1,05 _
—002 67.74| 23.18 | 2.40 | B | g | B | 5.56] 1.36 [100.24 5.020
S ek A I SR\ DR VR 0.0979Na0f 0-0868Fes0sf 2 S0z
T 5 Vi 0.2617K-0 | 0.9478A1,05
— . . . e | bE | /bR D. . . 1
§—003 A 67.001 23.41 | 2.02 | Afik | | Afik| 5:96] 1.5 100010 (700 07 oe onf 4+ 61008102
0. 0260Ca0
A R 3 76 R 0.9345A1,03| 6. 0800802
—004 ’ 73.22019.10 | 2.19 | 0.32 |0.29| /5 [3.26| 1.09 [99.88| 0.1918K>0
S 5% B PR 0.()881sz ) 0655F 204 0. U196Ti0,
0.0287Ca0
b e 9442
B—2" I“g":if% 68.29| 24.53 | 2.27 | A-E | 0.41| >5[ 3.81| 0.42 |99.73| 0.1918K»0 0558?123% 4. 46008i0,
- 0. 0268Naz0) ez
0.0148Ca0
o | RIBIRFE 0.9471A1,05| 4. 440080,
—1 64.65| 23.37 | 1.99 | 0.39 |0.20| /5 [4.52] 0.18 |[95.30| 0.1982K»0
B R o N 0192sz 0. 0529Fe,05 0. 0198Ti0,
TR T T A HOK RUE T AT AR RO N B— L MO B Bk B 4. 7700, B—2 i A A RS
T2 BARERBPESEMOUERSESFR
Table 2.2 Chemical composition of Southern Song Longquan Diware
v % B
B X g
WS A # SiOz | Al20s | Fe20s | TiOz | CaO | MgO | K20 | Na20 | B nT R
0.710Ca0
o 0. 277K-0 8'82?“20%5.0495@2
S—001 ﬁiﬁ;ﬁ;*ﬁ 68.77| 15.66 | 1.05 | A>ft |9.05 |4 ft|4.83) 0.82 [100.18]  0.063Na) =~ 2%
H
R20% . 703R,05 +5. 049R0,
0. 660Ca0
0.072Mg0 | 0-511A105| | Y2650
oo |FARBEMT - 0.175K50 [ 0.020Fes05f 07
§—002 = 68.02| 14.14 | 0.91 | A [9.88/0.77| 4,411 1.54 |99.67  ou "
R20b () 532R,05 +1228R0,
0.669Ca0
e e 0. 236K50 ggiiﬁhﬁ 4. 676810
§—003 rﬁ"‘?%%ifﬁ 67.99( 14.15 | 1.32 | /& [9.05| 5 [5.36| 1.41 |99.64 0.095Nas0) Y
R20% (). 603R,05 +4.. 563R0,
0.817Ca0
N 0.152k:0 8'22?15)0% 4.5688i0,
s—004 ﬁ*jgﬁf*ﬁ 68.29( 14.96 | 1.08 | /& [11.38 5| 3.53| 0.48 |99.72 0.031Naz) =3
H
R20% () 617R,05 o4 563R0,
0.807Ca0
0.160K,0 b " 1IALOS o gancie,
RS 0.032Fes03
G—2 : 65.82| 15.53 | 1.40 | /5 |12.54| 5[ 4.33] 0.48 [100.08] 0. 024Na0
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Table 3 Result of XRD Analysis
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Table 4 Petrographic determination table of Southern Song Geware and Diware 's Bosies and Glazes
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BRI 0.3~0. 8 22K, 5 47 3/ S 14 9
ok | e 0O BRI AU IE A | e . LR SRS AR
SG—2 FEER S, KRR 0.21 24, NS R 0. T
’ 05 3K, BT 5 A I BLAF o o
o B TZIEE R 0.49~0.56 2K, BARZ AT
SG: N B AARE AT AT S SN R | R SRS IR AN AL S RS B
IRIRANE I, 2R,
BT ERKT 500 FOME 0- 0019 K | e o 010 209 12 47 49 5 BT E 53 IR
1) Bl KAREN RN SHLEARRIEAT | gyl 0. 01~0. 08 225K  [i]. Hsp ), 0. 03
A A 56 ARy T R L, RN B W B RS, hiEE BAHE L. BIAME L kS Bty
§—001 WAEE, wh 0.4 2K, BIRE AT, 759 & 8090, Bk Wik 5 I, K /N H 0.015 2%
[EZE b & B K E M &R KE 5 A T, & Feti
PR AR EA
= , NS LB 5 T A 4 4
| MRS TOPAREIR BRI o ke 20259 e, ik
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Fig-1 XRD patterns of Geware Diware, and Guanware bodies Fig-2 XRD patterns of Geware: Diware and Guanware glazes
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Fig-3 SEM micrograph of body and glaze
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Fig-4 Polarizing microscope micrograph of body and glaze
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Fig-4 Polarizing microscope micrograph of body and glaze
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Table 5>  Spectrographic analysis of Southern Song Longquan celadon glaze and the one by Longquan Porcelain Factory
o | _ .
95 5 B Si | Al | Ca | Fe Mg| K [Na|Ti |Ba|Sr |Mn| Y |La Pb | Zr Ge | Yb | Cu | Ca | Ge Mo Ni
S—001 | #y&FHh [—10>10 >5(1—3 >1|>1|>1|0.3(0.3[0.30.1{0.010.01{0. 01]0.005(0.003|0. 003(0. 003|0. 003 — 0.001 —
S—002 | MgFFH |=>10>10 >5]1—3 >1[>1[>1(0.3|0.5]0.3]0.3]0.01{0. 01{0. 03{0. 005(0. 003|0. 003|0. 003|0. 003 — | 0.001 —
G—2 TEM [~10>10>5| 3 |>1|>1|>1|>1[0.5/0.3(0.1]0.03)0.01]0.03)0.005(0.020[0. 010[0. 003[0. 003|0. 005] =0. 001 | =>0. 001
SG—4 HKEM 1010 >6|1—3 >1(>1|>1|>>1|0.3]0.3|0.1|0.01]0.01]0. 01{0. 005(0. 003[0. 003[0. 003(0. 003 — 0.001 —
®6 ERFESHERMIHERFEURER
Table 6 SEM observation of Longquan Geware and Diware bodies and glazes
AL KA
o b W IO TR LG ooE
(mm )
1 MR B KB R LD B BUE 5 A A A SR
1 AR B2 K E R B A2 57~50 A AR
2 R R B EREIG i ¥ 2~50 A 4073 B SR
2 PR 20 T R BROIE A K/ A #%) 7~60
3 R B AT KA 1044 A 205y A SRR
3 AR B 2Ky B Rl ZHERIE 10~50 BRI R A1 SR B )
4 MABERTHER | AN 5
4 FRBEM T | KEIEH 5~100 BRI A HIRER )

MERT T R B2 K R DA B A Ry B R AR A @FF FRhn R AR bR, 75 %Rl AY (0 B Pl bR AR
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Si02 & B AL AE 6670 LA R, 35 4% Ny 67~ 70%;
Al20s & B BF AL N 257~2900, A5k 3200, Ay 19~
24:Fes0s R EFAE N 3. 5~500, M 3525 h 2~2.50;
B2 K20 Na2O B & B LB K, IR A4l sy

fihnil 6 A& 7 pras . TR AR & AR AR
K TR R O EEA — BFE K SO
BE AR,

BFA R Si02 A B M T 6290, AN Bk
6620, 3% 68~~6900: A ARk AL20s & & —fih 16
~19%0, AR Hy 1A~ 1670: B4 flrh CaO &R
61704, sf %% 9~ 1100, BF 45U 53 BBl e o K F
ZRhR K20 Na20 &y 3. 8~~6. 900, 3 %% 15 5F 25 A
EARK. g 4~~6.350 B AL s Al 8 Al
9 B

(2) NFR e R 5 B R E ol ] A&
s JLAPRAS R T2 2022 RBE T TE H -

% R Si02 Al203 Fe20s TiO2 Ca0 MgO K20 Naz0 Js¥ 1
F R EFA 60.96 | 28.51 | 4.82 0.46 0.63 0.78 3.67 0.43 | 100.26
KB AR 65.27 | 16.89 | 0.92 | g | 11.93 | 0.76 3.68 0.52 | 100.07
®7.1 BEMEGNEHE x7.3 FEEMBEMERFRNR LG
Table 7-1 The experimental data of tested celadon glaze color Table 7-3 The determination data of the reflection ratio
of Geware and Diware 's Glaze
% W 5O TR I
SR | 16.10% | 570 sk 13.0% WA (mit) [P R BRI R SRR (00| A o AR R B R (0)
BAER | 24.28% | 547 2ok 6.0% 400 13.2 19.3
450 17.7 26.3
R7.2 BLEMGEEEGKE 500 20.5 30.7
Table 7-2 The data of celadon glaze chromaticity coordinates 550 21.5 29.8
gy & Y X 600 21.3 25.2
1 B 5 3 AT 0.3697 | 0.2956 650 19.0 17.5
2 5 5 B AT 0.2953 | 0.3405 700 16.2 11.6
3 R 2 A T Rl 0.3670 | 0.3300 750 13.3 7.3
4 K 3 AR 2 Rl 0.3830 | 0.3360 800 11.1 4.9
s |EARBERELE | 0 | (a0 o i ks
it 900 8.8 3.3
6 9K T 55 B Al 0.3462 | 0.3281 950 8.5 3.2
7 B R 2 AR Rl 0.3407 | 0.3084 1000 8.3 3.2

MEIREIG A B E ERR, AU RITR, & G b A RS VR AT RER ] —FhE Tl s iiny . IR
FIAERENE LS LR BUY HOHERT S B ORIECHRI R A 2 Sk BB R & R B R AR A

Fo ] ﬁ@ﬁﬁﬁuﬂ% ()_ﬁ%ﬂ(ﬁ r‘/ﬁﬁ&ﬂ gﬁ@%ﬁ% ﬁﬂﬁ %IEI{:FOH ic Pﬁvﬁﬁg% QQ(QL—T ;H‘flj% llﬁ%lﬂ ’1%5(;c17jfey_l[61{Jc l%‘t%:}/z}ﬁ\\'% 33%%@*11 et
BHN L 10~2556 2647 1l 4 4 - JEORMEC &5 T LAY 5 T 265 P B4 2R B AR A



2

(FBEFR) 1999 F58 2 15

Bl S FERTE O & R (L
Fig-5 Position of celadon glaze in chromaticity diagram
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