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Fig.1 Sample XXLW -006 from Xixia Mausoleum
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Fig.2 Sample XXLG - 007 from Xixia Mausoleum
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Fig.3 Sample XXLW -008 from Xixia Mausoleum
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Table 1 Chemical compositions of the glaze tiles’ bodies from the site of Xixia Mausoleum (%)

BE S S EREN Na, O MgO Al, 04 Si0, P, 05 K,0 Ca0 TiO, MnO Fe, 05
XXLW -001 KA 0 0 36.82 55.55 0 5.42 0.83 1.12 0 0.26
XXLW -002 KA 0 0 36.41 55.63 0 5.49 1.05 1.12 0 0.29
XXLW -003 Y3E! 0 0 33.29 59.15 0 5.17 1.06 1.05 0 0.29
XXLW —-004 KA 0 0 36.13 56.41 0 5.38 0.63 1.22 0 0.23
XXLW -005 Y& 0 0 37.36 55.01 0 5.32 0.73 1.22 0 0.36
XXLW -006 KA 0 0 33.65 59. 64 0 4.72 0.58 1.16 0 0.26
XXLW -007 KA 0 0 32.21 60. 61 0 4.94 0.66 1.35 0 0.22
XXLW -008 KA 0 0 33.89 58.56 0 5.46 0.61 1.26 0 0.22
XXLW -009 Y& 0 0 33.62 59. 64 0 4.59 0.80 1.08 0 0.27
XXLG -001 [N 0 0 16.58 55.49 0 2.98 15.85 0.84 0.14 8.12
XXLG -002 fik el 0 0 16.90 56.31 0 3.01 14.88 0.88 0.16 7.86
XXLG -003 fiker 0 0 16. 64 56.61 0 3.11 14.97 0.83 0.15 7.68
XXLG - 004 fikex 0 0 16.76 56.06 0 3.09 14.86 0.80 0.16 8.26
XXLG - 005 fiker 0 0 16.84 56.47 0.10 2.80 14.84 0.85 0.15 7.96
XXLG -006 fik 21l 0 0.38 14.84 57.35 0 2.31 15.94 1.06 0.20 7.93
XXLG -007 fiker 0 0 18.53 56.73 0.10 3.59 11.03 0.97 0.20 8.85
XXLG - 008 ke 0 2.42 19.28 57.82 0.27 3.14 8.26 0.80 0.21 7.80
XXLG -009 fiker 0 0 18.67 58.84 0 3.18 10. 60 0.82 0.15 7.75
XXLG -010 AN 0 0 16.77 56.49 0 2.99 14.94 0.85 0.15 7.81
XXLG -011 fiker 0 0.09 16.64 56.90 0 2.91 14.72 0.87 0.14 7.73
XXLG -012 i Ll 0 0 17.08 56.93 0 3.00 14.45 0.69 0.15 7.70
XXLG -013 fiker 0 0 16.92 56.29 0 2.88 15.16 0.80 0.14 7.80
XXLG -014 fiker 0 0 17.33 56.04 0 2.97 14.95 0.77 0.15 7.80
XXLG -015 fikex 0 0.6 16.96 55.92 0.15 2.92 14.74 0.84 0.15 7.71
XXLG -016 fik el 0 0 16.83 58.31 0 2.61 14.37 0.65 0.10 7.13
XXLG -017 fiker 0 0 16.56 56.51 0 2.89 15.17 0.83 0.15 7.89
XXLG -018 fiker 0 0.24 16.63 56.83 0 2.86 14.90 0.84 0.14 7.55
XXLG -019 fiiEan 0 0.12 16.70 57.36 0 2.73 14.48 0.82 0.15 7.64
XXLG -020 fiker 0 0.19 17.17 56.57 0 2.82 14.61 0.80 0.14 7.71
XXLG -021 ket 0 0.33 16.19 59.07 0 2.88 13.83 0.72 0.14 6.85
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Fig.5 Trinary plot of the bodies’ components
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Fig.7 XRD patterns of samples from the site of Xixia Mausoleum
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Table 2 Chemical compositions of the glaze tiles’ glazes in the site of Xixia Mausoleum (%)
FESAS  fis Na,0  MgO ALO, Si0, P,0; K,0 a0 Ti0, MaO Fe,0; CoO  CuO  Sn0,  PhO
XXLW -001  Hff 0 0 14.42  63.54 0 3.76  15.62 0.50 0.19 1.70 0 0.02 0.25 0
XXLW -002  Hf 0 0 11.24 71.70 0.38 4.11 11.08 0.16 0.02 0.6l 0.01 0 0.69 0
XXLW -003  [{n 0 0 15.35 68.12 0.05 4.27 9.67 0.50 0.06 0.71 0 0.01 1.26 0
XXLW -004 (91 0 0 12.62 70.25 0.37 6.56 7.36  0.10 0.01 0.70 0 0 2.03 0
XXLW -005 [ 0 0 13.20 67.27 0.71 6.58 8.79 0.15 0.02 1.28 0.01 0 2.00 0
XXLW -006  [4ff 0 0 12.66 69.98 0.61 6.39 7.64 0.09 0.02 0.68 0.01 0.01 1.92 0
XXLW -007  H{n 0 0 15.34 69.29 0.19 5.04 7.92 0.50 O 0.49 0 0 1.21 0




42 XK 55 R ¥33 %5
(8% 2)
Fefs B Na,O  Mgo ALO; S0, P05 K,0  Ca0 TiO, MnO Fe,05  CoO  CuO  SnO, PbO
XXLW -008 {5 0 0 13.31 70.15 0.13 4.21 10.56 0.42 0 0.54 0 0 0.68 0
XXLW -009 {5 0 0 16.87 68.31 0.07 5.05 6.92 0.58 0 0.54 0 0 1.66 0
XXLG -001 % 0 0 2.50 27.10 0 0.44 2.58 0.08 0.02 1.11 0 3.64 1.67  60.87
XXLG -002 %4fs 0 0.16 2.54 28.10 0 0.43  2.45 0.13 0.04 1.16 0.01 3.73 1.52  59.72
XXLG -003  %fn 0 0 3.87 32.30 0 .32 2.14 0.13 0.03 1.17 0.01 2.97 0.70  55.37
XXLG -004 Zfn 0 0 2.21 33.56 0 0.42 1.01 0.07 0.02 0.90 0.01 2.35 0.27  59.18
XXLG -005 % 0 0 2.29 32.17 0 0.46  1.08 0.09 0.01 0.99 0.01 2.38 0.26  60.26
XXLG -006 % 0 0 2.91 32.49 0 0.52  1.06 0.07 0.02 1.08 0 2.15 0.32  59.37
XXLG -007 % 0 0.29 2.88 31.60 0 0.61  2.94 0.09 0.01 1.08 0.02 2.55 1.60  56.32
XXLG -008 %fn 0 2.48 2.02 32.62 0 0.56 4.23 0.11 0.03 1.38 0.02 2.36 1.53  52.66
XXLG -009 %t 0 1.34 2.74 32.44 0 0.42 4.24 0.14 0.02 1.32 0.01 2.35 0.76  54.20
XXLG -010  4k(n, 0 0 2.96 31.08 0 0.82  2.35 0.08 0.02 1.13 0.01 2.8 1.54  57.18
XXLG -011 % 0 0 2.81 28.45 0 0.44 2.07 0.11 0.01 1.07 0 2.58 0.51 61.94
XXLG -012 4 0 1.43 2.54 30.65 0 0.61  3.67 0.09 0.01 1.40 0.02 2.38 0.46  55.91
XXLG -013 45 0 0 3.28 32.79 0 0.65 1.31 0.09 0.01 1.14 0.01 2.38 0.41 57.93
XXLG -014 45 0 0 2.31 31.23 0 0.60 1.08 0.04 0.01 0.98 0 2.56 0.29  60.92
XXLG -015 45 0 0 3.60 35.27 0 0.68 1.20 0.10 0.03 1.11 0.01 2.15 0.12  55.73
XXLG -016 45 0 0.23 2.95 31.87 0 0.51 1.98 0.08 0.01 1.23 0 2.42 0.87  57.58
XXLG -017 45 0 0 2.46 32.21 0 0.57 1.49 0.11 0.02 1.34 0 2.31 0.60  58.59
XXLG -018 45 0 0 2.07 34.60 0 0.67 1.39 0.03 0.01 1.26 0.0 2.23 1.20  56.53
XXLG -019 % 0 0.67 2.41 33.87 0 0.32 1.73 0.04 0 1.49 0.01 2.76 1.34  55.36
XXLG -020 %m0 0 2.12 34.21 0 0.47  2.00 0.03 0 1.50 0.01 2.45 0.90  56.31
XXLG -021 % 0 0.45 2.39 35.70 0 0.41  1.12 0.01 0.01 1.36 0 2.30 1.18  55.07

e RrP 07 2R gl & RARTRZIIER 0. 01% , SORBERIN o

3.00000 1 ‘ i (ER)
2.00000 | o BER
N ° o EE (F)
§ 1.00000 f . + RRE (HE)
S 0.00000 | /2 A HAR
3 AR A‘A » BB (R)
-1.00000 | X i +
+
-2.00000 |
3.00000 1.00000 1.00000 >o>‘-""'ow%
Factor 1 %%%%
3

8 VYRR BRI S P s R
W EERIZ TR RS 3T 1 (PCA)
Fig.8 Three main components plots of multivariate

statistical analysis (PCA)

LRI 2 B, Si0, 5 ALO, By FE Iy
SIATE 28.5% ~35% 5 2.1% ~3% 2 [a], CaO By & &
fE1.1% ~3.7% 28], PbO & &iRE ,7£52. 7% ~
60.9% Z Jfl, CuO e AE 2. 2% ~ 3. 6% =[], 2
RIRIR AR, DL Cu B ITR . 1% 58 5 Rk}
ALy 2 AT 9 5450 &, $&f Sio, 5 PbO, P
ZA e REIA E 90% A4, Wi 9, 5 AR

MR EE S o, Nay O ) S Rl 5 5 907

ST SRR B E U O £Q3 A it % R B AT L
BB ORI B R I B 3l B BB gt bl S Rl 3 L
U S S i 1R 31 R o AVl W 61 i
PR FIR, WIS e i SR B B, VG B A
AR LU (SR T R A ey BB it e i, %
{EAE 1.7 ~2 Z 0], S et P S B 2 Rl i 0 PUR AR nl
AE-5 AR FH IR I FORM A C 7 S A B . LRI
B 20 BRI 2 T BB R A BC T - < LG E
W FCARZ A, 25 LAY A AR AR K 98 2] (4
HUG) - LG RIS 24, BT e PR A & 2 i, LA
BB AR AR — HORLP, A PR,
O H KD Bk 3 A5 = HAD ™2 Ho i il 4 B
OB PR FRET Y, B BT BRLAE AN A0 S S R T
B, B 3 Bl R A B AR U A B IR Cu (2R

SR FL B 0 i 2= 9 S (R 45 A A 4
2o SRRBLES FORZ h, WL IET 10, RE L5 31 47 5 i
KL, U6 HA 78 JSURHI 28 H Yt 1 R P NSRS AN, 2K 1T 7
ittt i b G S R, EL AT REAE B AR B 2R A
TSR . AN L, SRl i 5 R TAD R RE A



55 6 ]

A A TG < VY R R SN BB S SR ) TR S 43

-, IR A SR R B, M Z T LR L
RIMAAT-5 o £ Eishe Sk il &R L5 20803
I FURIZ OB 3 S8 AN R B A BE DT v o

4.0000 [

3.0000 [

SEA

=

PbO/SiO,

1.0000 |

0.0000 [

BRSO ORR IR R EHEER TR OBER #BR
9 iy st SRk SR PURKZ B RE LU (E AR A
Fig.9 Box chart of the rate of Pb/Si in the glazes

during historical periods

SEM MAG: 1.00 kx

SEM HV: 150kV |
WD: 20.41 mm Det: SE

B 10 Z%FHhZE R B

Fig.10 Micro structure of the green glaze

3.3 BARFKESHE

L Loy triie, 1Y R B H R FUAE R Rl 4 S
T ESRINHYLAR 5 AR AR B UL,
J& TR Rl A AR 5 T 2 Rl BB U A i A phy AR S 2B 7 Y
ATREPEBOR, RlRHS ARACCE 1 1450 ic o —
BOAT ARSI BT SR B 1A 22 . PR S JERZS
TRV, A5 R IO R SE . b i DX f
BB BUAY Dy sl 38 9 2= AL B 3, R T Y R
A ST, LA R JEL B A P ) R 2 AR
I, S 2R R 3L E PU A AV EE A AR A P X,
ANV ERAR BT

il FUAAE DY 52 I SIS o vF A v S5 O 3

L ORSE - B EG) PIg i R R A E S
DR (BT E RS H ) S 2 A B
FIRSE Z LV, I B AL PO B A7 48 B AR 7=,
VU B A A SRR Rk 1) 4 A o 8 8 B g R 4
Rfef 23153 1) Pl B AN A5 B 2 e i 5, T v R B
Ve Tl s, Hoa SRR B B =0 T 200 4
Ko

FEVE R B 0 U SO R, B AR L S R
I A2 T b AR ke VR AR SR A [ 1) B A A
F, EWR E s RSB TR, — e R
e PR A AR, AR, B
Bl FHAVE VS BB s 38 ALl AR A0 1 SRR M A
A, H R F P8 E B sthl B s 0 FEESE V0
wiht REPYE AL R TS T, v 2 AL
TRA, A B RERME. WEESA A5
B REE R qERE R (F AP E A
G, Hoh —FR BOR TR & T Kz L, D
PR A2 e XS PSR, I AR,
iRl =Y S A S U S T = A = R S AR G
R, ZHEVE SR ERNE B AT JHT B
a5 v U X DU B SR W X 3

PO B sthk 4 B SR Rl B s s M 2 U2, LU
55 e XS A RL Y £ BL AR BL R 3 H AR AT Y
Wy B e A BN R e ML | 4
GBS PSS R T B R 4 L X e p
B PE EMA  R— T AR, A HRAR Y
T XS ) S B T AU S s el b ELA v B
DR B B SR L, B0 B T, SR A S A
A ST, FUE AR FUAR F TR BRES B, FE 8
A AR AR S T, RO AR B AR,
G HH T IO BT R A o 3 R AR T A i i Ah B
JEOREEE I 4n I, 23 WA B il B feoR, T2
K54,

PUEANE ™4 i R 2 B T S 55
%, T ELXH SR B0 8 2 e 1 T S R R E T
VAT B SR & e 22 T h R S S e 2 L
KA KRR BEEARE ) (0 2 S AR, 2
ZRNFTEAS SR T HE k92 2R ER N
BRI HUE TS m A . PE R E USRI
SCARPIER BT TS R A RE B S T R R ] B S
A, Rl A ) T4kt g g >

255 LR AT e, V& LS SR BRI FL N
A PR R A RIS PR SOR | 5 & BETR AT
18 25 vl D b DX (AU IR i P % 6, 10 B P IR e 8 1 2



44 SR S5 AR

33 %

ARG 3t SR S W R R (G [RTI, BE RS AU =7 )
JEl B IX R et SCA , SRERE I 2O 5 FOR TR 47
MR, 7 A B R R XM R i SRR PH R
EHIZ BB W UD B B2 AR ZAL X
5 ILREMS 7 ~) JAl i ek SOk e [ SO0 AN ) o3
4

4 % ®

A Y e il 1 AR B A ZRORh B8 FL
T 200, K HER LA NS T2 B
[7i) 39 P REARMBURE 25y, IR FH P BB AR A 5 2
U LA T ERF A e g m iR ek A R |, ol
RERAR S RBOR SE R o PRI L ) L AF R 2 P
R AR O U, B U b i SRR, W)
7RG, B 7Y S 30 7 B AU A R b
ootk

(R PR EE A 22 SR, VAR, S et v 5
TEE XA A A IR, 12 ) P R e [l
I} SCRE SR 2 S b O, RS TR Y R R Rr €
S B R, PR R R C T E AL, T
RE SR AR SRS [R] B A o A2 5 T RER A
[ A B3 FUAA O, S X BB PU AR AR ) 2 o 5 R i
W R Tk .

Bt RO SO B R SR I S T B[]
7 B IR T2 PRI SR ™ 2 Be PN RUE A S 56 %
B AR R 0 S S A B, 7R B

Sk

(1] B, 2= i, 23 S0 W R NS B R i [J]. Sc#, 1978
(8):60 -70,104.
ZHONG Kan, LI Zhiqing, LI Fanwen. Excavation of the eighth
mausoleum of Xixia[ J]. Cultural Relics,1978(8) :60 —70,104.

[2] SR, (NPYSERG[ M. Jb5T. SCH) Rt 1988 3.
CHAI Zejun. Glazed tiles in Shanxi Province[ M]. Beijing; Cultural
Relic Press,1988:3.

[3] W& T, 005 PR E R T ] VIR ,2011(1) 12 -
33.
CHEN Yuning, TANG Xiaofang. Restudy of official architecture in
Xixia[ J]. Xixia Studies,2011(1) :12 -33.

[4] 200 2R3 SOV A SCAE [ M. db g b [ 222 AR
#1,2012.:409 —412.
LI Fanwen. Collected papers on Xixia studies by Li Fanwen[ M].
Beijing: China Social Sciences Press,2012:409 -412.

(5] ®ARE. BhigERF = MAF5E[ D]. B 5 B R KF,2019.
CHANG Dongxue. Study on the origin of Bohai glazed pottery[ D].
Nanjing: Nanjing University,2019.

[6] ke, FEmAR, 22T, 5. DifUE 2 M & 1 EDXRE F1 XAFS
SATLT]. G 56434 ,2017,37(5) 1540 — 1545.
ZHANG Maolin, WANG Lihua, LI Qijiang, et al. EDXRF and
XAFS analysis of Dingyao white porcelain in previous dynasties| J].
Spectroscopy and Spectral Analysis,2017,37(5) :1540 — 1545.

(7] R, BR0A, A, 5. R A % —T R RE LAt
5[ J]. P E g% ,2010,46(11) .70 -77.

SONG Yan, WANG Xiaojun, LI Xiaoli, et al. Study on the
porcelain unearthed in Lingwu kiln of Xixia[ J]. China Ceramics,
2010,46(11) .70 =77.

(8] Z2gRifr. PIEBl AR A [ M. b nt. Blog it ReE, 1998 .
148 - 151.

LI Jiazhi. Ceramic volume of Chinese history of science and technology
[M]. Beijing: Science Press,1998:148 —151.

[9] FBE. HEZR )2 g e Y8 BT vl A FAE o B g8 st T E i
ZARIM]L At R Tk AR, 1983 :338.

ZHENG Zhi. The possibility of the usage of kaolinite argillaceous
rock in coal strata for ancient ceramics materials. Chinese porcelain
[M]. Beijing: Light Industry Press,1983.338.

[10] #JE%. RGP AT T]. 30 ,1978(8) -85 - 87.
DONG Ju’ an. Xixia kiln site of Yinchuan porcelain well [ J].
Cultural Relics,1978(8) ;85 —-87.

[11] ZEE. WEHEFTARIBT]. A5 St ,2009(1)
110 - 117.

PENG Shanguo. Discussion on porcelain handicraft industry in
Xixia[ J]. Archaeology of Inner Mongolia Cultural Relics, 2009
(1):110 -117.

[12] SR, VLHMT, 28 KW, 5. V7GR AR i 25 bl R s 47
SRR [T]. 39,2017 (5) -4 36,2, 1.

WENG Yanjun, JIANG Jianxin, QIN Dashu, et al. A brief report
on the excavation of Luomagiao kiln site in Jingdezhen City,
Jiangxi[ J]. Cultural Relics,2017(5) :4 -36,2,1.

[13] By TR, BRI, 4. FRE A ST I A 1 i i Ak 2

YRS TZRIFRLT]. hEFR R ,2011,47(4) 68 -72.
DUAN Hongying, DING Yinzhong, LIANG Guoli, et al. Study on
the chemical composition and technology of the carcass of ancient
building glass components in China[ J]. China Ceramics,2011,47
(4):68 -72.

[14] EERE. BHEFEHBERIM]. et Bl Rt , 2013 :20 -22.
WANG Changsui. The development of scientific archaeology[ M ].
Beijing: Science Press,2013:20 —23.

(151w, Tk, INAH. 38 M Ay 30 305 P 325 1 o) 8 B JECAT it A3 PR F Y
[J]. B AR & ,2016,37(5) 349 —356.

SI Wei, DING Chao, SUN Ming. Preparation and crystallization
characteristics of diopside glass ceramics[ J]. Modern Technical
Ceramics,2016,37(5) :349 -356.

[16] FhEAE, FUh. Fe - Al bl e Rkt = BELT ], 57 W) 241, 1984
(3):226 -235.

SUN Shihua, YU Jie. Fe Al mica and Al Fe leafy mica[ J]. Acta
Mineralogica Sinica,1984(3) :226 —235.

[17] MANOUJAN M, MICHAEL T, OLIVER W. On the origins of tin —

opacified ceramic glazes: new evidence from early Islamic Egypt,

the Levant, Mesopotamia, Iran, and Central Asia[ J]. Journal of



55 6 ]

A ATERAE < 74 L R BUR B S A SRR PR 1 2R i TS 45

[18]

[19]

[21]

[22]

[23]

1.

Archaeological Science,2018,97 .42 —66.

PR, ZEGRA R S R R S B R A3 b o KRG R
W AR AL ] iR ERE iz, 1995,14(2) :50 - 53.

LUO Hongjie, LI Jiazhi. The application of the standard classification
of the calcareous glaze in ancient ceramics[ J]. Bulletin of the
Chinese Ceramic Society,1995,14(2) .50 —53.
PRSI, XUFE, R, 4. R IL sl fQas bl b - g Ak i K
ARSI T]. 8PS ST, 2009 (1) 1309 -316.

CUI Jianfeng, LIU Shuang, PENG Shanguo,et al. The analysis of
the ceramics sherd from kilns in Liao Dynasty at the north part of
Chifeng city[ J]. Research of China’s Frontier Archaeology,2009
(1):309 -316.

BLR, RS AT, A & Batilh LR E S ar )]
6773 ,2019(1) <57 - 68.

LYU Hongshu, CUI Jianfeng, ZHOU Xueqi, et al. The analysis of
silicate cultural relics in the site of Jinshangjing [ J]. Northern
Cultural Relics,2019(1) ;57 - 68.

WEESE A B BE, DR, 45 JRUBH B rh s bkt B 3 FURi )
T[], E 2018 ,54(9) 166 - 73.

YANG Guimei, YANG Yuzhang, YAO Zhengquan, et al. The
technical analysis of the glazed tiles in the site of Mingzhongdu
[J]. China Ceramics,2018,54(9) :66 —73.

ZEyl. B ML dbst: AR H MR, 2006 :285.

LI Jie. Ying Zao Fa Shi[ M ].
House ,2006 ;285.

PANE R CEIERFER) T LR s BESCLT ). R
WEFEIB M ,2009(1) :66 - 74.

LIANG Songtao, YANG Fuxue. The interpretation of “Bai Gao”

Beijing: People’ s Publishing

[24]

[25]

[26]

[27]

(28]

in the collection of Palace Poems[J]. A Review of the Study of
Song History,2009 (1) :66 —74.

. PEE R AT T]. AL %, 1990 (2) :37 -
44.

LI Zhiyan. A preliminary study on Xixia ceramics [ J]. Hebei
Ceramics,1990(2) ;37 —44.

TR IAE EA XI5 b BT, 451 T8 B X AL T
SN E 3 5 e b stk A B FT R (], % 7,2002(8) .2,
25 -40,99 -101,105.

Ningxia Academy of Cultural Relics and Archaeology, Management
Office of the Site of Xixia Mausoleum. A brief report on the
excavation of No. 3 cemetery site in Xixia, Yinchuan City, Ningxia
[J]. Archaeology,2002(8) :2,25 -40,99 - 101,105.

AegkAs. LR R B T B R TR A AL AR [T ] P B 4%, 2013
(2):280 -290.

NIU Dasheng. Self — made roof decoration components of Xixialing
[J]. Xixia Mausoleum,2013(2) :280 —290.

FEIRTAR. PR M — R IHE R S (M) I TR
AR H AL, 1988 :201 —203.

KEECHANOV E H. Xixia Code: changing old laws into new ones
in the reign of Tiansheng [ M ]. Yinchuan; Ningxia People’s
Publishing House, 1988 ;201 —203.

ME T, mhIs. R E AR SR A — R E R+
A2 AT [T]. PR EBEST,2006 (1) :24 -32.

CHEN Yuning, TANG Xiaofang. Cultural characteristics of official
architecture analysis of architectural

in  Xixia; components

unearthed in the Royal Mausoleum of Xixia [ J]. Northwestern

Journal of Ethnology,2006(1) ;24 - 32.

Study on the technology of architectural porcelain and glazed

tiles unearthed from the Xixia Mausoleum site
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Abstract; The development of glazed tiles has a long history in China. They originated in the Northern Wei Dynasty

and were widely used in high — grade buildings in the Tang and Song Dynasties, and then flourished in the Yuan,

Ming and Qing Dynasties. As a minority regime, Xixia stood side — by — side the Song, Liao and Jin Dynasties, and

played an important transitional role in the development of glazed tile technology. The Xixia Mausoleum site is a

typical representative of official architecture in the Xixia period. It is located at the eastern foot of Helan Mountain

in the western suburb of Yinchuan city, Ningxia Hui Autonomous Region. After archaeological investigation and

excavation, a large number of cultural relics, including a huge amount of architectural components were unearthed.

These were mainly white porcelain tiles and various types of green glazed building components, and are typical

representatives of official architecture.

At present, many important achievements have been made in the research on the archaeological work and
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unearthed cultural relics of Xixia Mausoleum. However, the social functions of porcelain and glazed tiles of Xixia
are mainly studied through archaeological typology and historical documents, and there is little research on technology.
At the same time, the relevant technical characteristics and sources are also an urgent problem to be solved. In
order to study the technological characteristics of official building materials in Xixia, 30 white porcelain and green
glazed tiles unearthed at the site were selected for phase analysis and microscopic observation by X —ray fluorescence,
X —ray diffraction and scanning electron microscopy. The results show that the content of Al,O, in the body of
white porcelain tile is high and that mullite is present. The glaze formula belongs to a fine calcium alkali glaze
technology, close to that of the white porcelain of Lingwu kiln at the same time. It should be made by white
porcelain technology. The green glazed tiles have high contents of CaO and Fe,O, in their bodies, typical of the
common high calcium fusible clay in the north. The glaze is lead glaze with copper as colorant, which is similar
composition to the green glazed tiles of the Song Dynasty and which conforms to the traditional low — temperature
lead green glaze system, which may be completed by using the technology of the central plains for reference. The
tiles made of both materials are high — grade architectural components in the Xixia period and are typical representatives
of official architectural materials. They co — exist, showing the diversity of official building material production
technology in Xixia. However, the two technologies are quite different and come from different sources, which
reflect that Xixia is inclusive in the production of official building materials, can closely combine Buddhist culture
while learning the tradition of the central plains, and has the national characteristics of Dangxiang nationality. More
importantly, the architectural system in Xixia has tended to be complex, and different glazed tiles may be used
according to different parts, properties, grades and functions of the architecture, which is a great contribution to the
enrichment and development of the architectural glazed system.

Based on the analysis of scientific and technological archaeology, this paper explores the technological
characteristics of official architecture in Xixia, and discusses the ideological ethics reflected by the manufacturing
technology. This paper further enriches the research on porcelain and glazed architectural components in Xixia,
forms a contrast with the glazed buildings in Song, Liao and Jin Dynasties, and supplements research on the glaze
technology in ancient China. It not only deepens the understanding of Xixia official architecture, but also promotes
the understanding of the cultural integration and mutual learning between Xixia and the central plains.

Key words: Xixia Mausoleum site; Glazed tiles; Scientific and technological analysis; Complication of function
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