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Abstract: Ordos is a Mesozoic-Cenozoic sedimentary basin developed on the basis of the Paleozoic North Chi-
na craton, and is an important multi-energy and mineral resource-rich and concentrated location and production
area in China. The lower Jurassic Fuxian Formation is the product of filling in the eroded and dissected surface

formed by the Indosinian movement on the Triassic uplift. The Wangjiabian kaolin deposit in Jiaxian, Shaanxi
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province is hosted in the sandstone-claystone structure of "the fine Fuxian" of the Lower Jurassic Fuxian Forma-

tion in the eastern margin of Ordos Basin, with great potential for mineral exploration. However, the geological

characteristics, ore deposit genesis, and resource utilization of the deposit are still unclear, which restricts the ex-

ploration and development of kaolin deposit in this area. Based on the geological characteristics of this kaolin

deposit, this paper conducted tests the chemical composition of SiO,, ALO;, Fe,0;, TiO,, K,0, Na,O, CaO,

MgO, MnO, volatile loss, whiteness and other physical properties, as well as the firing shrinkage rate, heat resis-

tance, plasticity index, dry shrinkage rate, firing temperature and other physical properties, discussed the genesis

and tectonic setting, summarized the exploration indicators, preliminarily evaluated the quality of the ore stone,

and suggestions for resource utilization were proposed.

Keywords: Wangjiabian kaolin deposit; Ordos Basin; geological characteristics; ore deposit genesis; re-

source utilization; Jiaxian in Shaanxi Province
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Tectonic map of Ordos basin and the geological map of the Wangjiabian Kaolin Deposit
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Fig. 2 Typical field and microscopic photoes of the Wangjiabian kaolin deposit.
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Fig. 3 Schematic diagram of stratigraphic sequence comparison of the Lower Jurassic Fuxian Formation in Wangjiabian area
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Fig.4 Comprehensive stratigraphic column of the Wangjiabian area
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Tab. 1 X-ray diffraction analysis results of the Wangjiabian kaolin deposit (%)
B it X-HZG-01 X-SHG-01 X-BTG-02 X-MC-01 X-BTG-01
e U8 A1 59.0 78.0 78.5 60.5 74.5
A1 3 35.0 19.1 17.2 31.6 21.1
KA 1.0 0.4 0.8 34 0.9
iRk 5.0 2.5 3.5 4.5 3.5
UN=E R 15 1852 =
R2 EXBRBRITETALERISHER(%)
Tab. 2 Chemical composition analysis results of the Wangjiabian Kaolin deposit (%)
Hadis  Sio,  ALO,  SiOJALO;  Fe,0;, KO NaO CaO MgO TiO, MnO hEKkE HE 245
HZG-01  56.09 2492 3.82 437
174 0.094 020 048 087 0.0088 1009 3218 15
HZG-02  56.69 24.12 3.99 4.75
SHG-01 5270  31.22 2.86 2.02
SHG-02  51.95  30.64 2.88 3.12 1.66 0070 024 058 090  0.0095 1132 44.84
SHG-03 5293  30.14 2.98 2.48 s
BTG-03  53.01  31.00 2.90 1.92
197 0084 031 058 094 0014 11.64 1695
BTG-04 5496 2673 3.49 2.19
MC-01 5439 2543 3.63 3.48
MC-02 5749 2476 3.94 413 239 010 032 067 081 0.029 9.60 42.60
MC-03 55.09  27.02 3.46 2.32 ms
BTG-01  52.08 3147 2.81 2.18
134 0067 017 042 070  0.041 1124 3882
BTG-02  51.01 3033 2.85 4.00
3 IRREVRITVEALERSSEFHE%)
Tab. 3 Average chemical content of the Wangjiabian Kaolin deposit (%)
NS R Sio, ALO; Fe,0; K,0 Na,0 CaO MgO Tio, MnO Pek i Si0,/AL0;
I 56.39 24.52 4.56 1.74 0.09 0.20 0.48 0.87 0.01 10.09 3.90
5 53.11 29.95 2.34 1.81 0.08 0.27 0.58 0.92 0.01 11.48 3.01
[lIRs; 54.01 27.80 3.22 1.87 0.09 0.25 0.54 0.76 0.04 10.42 3.30
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SEOIR P2 L IR R 300~331°£0.5~1°(1 2e. [ 2e.

K 2f) . B2 H e 1~2 2% 0.05~0.15 m K 1 {4,
REEOMPEFRKADEAKAAEDSE., AL
WARRE 2R R 6.63 m, K ILEH . 1993 4Epk
VA8 b J 25 /\ Ml BT A D9 59 1 it T L X 7 )23 4
il B i KE N 7.40 m, H WL JE ML, JE R bR N
1019~1057 m, P A ¥y b5 (B 74 48 b i ) 55 /\ Ml
JEBA, 1993) .

159 20 A REKE. KA, 2IEFCRE 2e.
Kl 2f) o 07 S b A, SR BRGSO A
J, REORG, WK MR . 0 A BB YR N
WA, 20085 95%, Hak & /bR AIA L A KA =B
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Tab. 4 Physical performance test results of Wangjiabian Kaolin deposit
5 MD-HZG-01 MD-SHG-01 MD-BTG-02 MD-MC-01  MD-BTG-01 oy
UNEE T RE 1= % s
He b %% B2 (g/em’) 2.59 2.5 2.43 2.53 2.53
W2 (gem®) 2.59 2.47 2.53
e i W 4 2 (%) 8.88 12.32 15.57 10.72 7.08 e AR B 1200 C,
02318 (%) 8.88 13.95 8.9 330 min
ifif & BE(°C) 1 640 1680 1680 1640 1680
TR HECC) 1640 1680 1660
TR (%) 498 8.28 476 7.08 2.72
)2 {EH (%) 498 6.52 4.9
Be 45 IR L (C) 1370~ 1430 1450~ >1500 1450~ >1500 1330~1400 1400~1470 N
. ] 12 50 B B e & 1500 C
WRPE R E 1370~1430 1450~ > 1500 1330~ >1470
Ty R A 9.45 7.94 8.52 4.06 7.09
)R 9.45 8.23 5.58

AR, BT YN A SRR A BT AL &
LA P XTI 53 A B0 0 45 T 1Y I A )
Bk A SR BN 78.0%., 78.5%, A1 P B4y
A 19.1%. 17.2%, FH A &R 0.4%. 0.8%, HFA
TN 2.5%. 3.5%(£ 1),

WA TS5 2 Sio, & 54 51.95%~52.93%, F
YIE N 52.53%; ALO; 5 &N 30.14%~31.22%, F- {4
A 30.67%; Fe,0; & & N 2.02%~3.12%, F ¥ {H K
2.54%, HAEH KO &N 1.66%, Na,0 4 0.07%,
CaO % A 0.24%, MgO % &} 0.58%, TiO, &% & N
0.90%, MnO 7 & 4 0.009 5%, Be 2k A 11.32%(5 2,
#3), AW I SH)Z SI0, &8 K 53.01%~54.96%,
T EIE N 53.99%; ALO; 7 & K 26.73%~31.00%, F-
YA R 28.86%; Fe,0; & fit N 1.92%~2.19%, “F- ¥ 1A
H2.06%. A FE KO &R 1.97%, Na,0 7 &
0.084%, CaO % 4 0.31%, MgO 7 &} 0.58%, TiO,
TN 0.94%, MnO % i 4 0.014%, Be’k o8 11.64%
(£2.%£3).

VUG8 53 2R % B o 2.50 g/em’, B8 AU 4
R 12.32%, THRUCAR %R 8.28%, i Ak 54 1680 C,
58 245 T BB Y LR 1450~>> 1500 °C, ] ¥ PR 45 B0 R
794, HE N 4484, H W D50 2 k% E R
2.43 glem’, BRI GG RN 15.57%, THELE RN 4.76%,
i KR 1680 °C, BREEIRIE L}y 1450~>1500 C,
AIYATERE R 8.52, 1M 16.95(5£ 4) .

33 MESE5KRETE
M5 2aF N5 22 B e, B 3), H#

FEHE-H W RV RS2
ARBACR ™ e, 5 NW, A 25 1018 21) o P
FRRE R 2 MR 4.02 m, JEEAUER M 1038 m;
ARV TR T )2 R B 4.46 m, JiSARUBR A
1065 m, B2k 2~3 25 0.8~1.7m i K H (4
AL A A BED A . B2 T R Az ik, 5555 Y
R RS

WA RHTRE ., KA 6, BAA R -2 R 8,
Z SRR, R RO, A (E 21) . WUk )R
Gy R 1~4 cm BN B, THRZ B R, W I AR
SR WA R L B DL T R T A A
PARG A BTG 1 B0 9ok 3, 850 B 45 1 1 i B
e A Y, B4 BT WA i 64% Ao AT, Bl IR R A A
H35% A4, A, KA Bat Aastk kA,
w B AEE R X ATH o B U B A5 Y BT i 4y
BOM: A BN 60.5%. 74.5%, A9 1k 31.6%,
21.1%, KA F 8N 3.4%. 0.9%, ARG &R 4.5%.
3.5%(F£ 1)

572 M58 )2 Si0, & &4 54.39%~57.49%, “F-3%
B} 55.66%; ALO; 7 1K 24.76%~27.02%, “F-¥I{H N
25.74%; Fe,0, it 2.32%~4.13%, “F-Y{E H 3.31%.
HERE KO &N 2.39%, Na,0 4 0.10%, CaO & H
0.32%, MgO & & 0.67%, TiO, N & & 0.81%, MnO
T 0.029%, Bk A 9.60%(% 2, £ 3). HE
WIS H 2 Si0, & &M 51.01%~52.08%, “F¥ K
51.55%; ALO, & H 4 30.33%~31.47%, F % 5 K
30.90%; SiO,/ALO; N 2.81~3.94, I {& K 3.30; Fe,0,
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TR 2.18%~4.00%, - ¥IE N 3.09%. 4G5 K0
T EA 1.34%, Na,O & & 4 0.067%, CaO 7 & N
0.17%, MgO & &} 0.42%, TiO, &% & & 0.70%, MnO
TN 0.041%, BN 11.24%(F 2, & 3),

75 M5 17 2 Py B B S0 06 245 2R WL 3% 4, Hufk %
&R 2.53 glem’, B8 LUK AR N 10.72%, 1046 %
7.08%, Tt K FE A 1640 C, ke &b il B i Fl o 1330~
1400 °C, Al SBVESEBCH 4.06, 1N 42.60; 111374 T
S 2 H AR R 2.53 g/lem’, BE R4 R N 7.08%,
T B US4 3 2.72%, T KR 1680 °C, b 4h iR B
JL A 1400~1470 C, ] BPEFE K 7.09, HE N
38.82,

4 1L

41 HERBESHEES

B Sz AR AU B | 2304 g M B 4 T Al 4R 2R
Wk, BISVE A, B8 I fERE B R LR A K
45 B OB 4R 45, 19985 5K [ A1 45, 2001, 20045
Meng et al., 2007; Zhu et al., 2011; Wang et al., 2022), [&]
R /R 2 Hr b R AR AR T S BT, A KA
AR A% 5 SR G IE LR 4 R T % A A R Y
SN (PN RS, 19975 XA, 2016) o 3% Bl Sz 3))
VRN, =S L AR b S IE M) B 2k 1) R OR 22 i A
R RHEAY, B R | SR 1] P B T A 2 A (RS 55 AR
2013) . M =S SRR 22 17 2 B A Ok A $0 T IR 32
Fnh, ff b =E G0 TR G 5P AT- TR BN G
ik ) A5, 19945 X #R4E, 2012; XF 55 745, 2013)
TP G LRHREN L EE RN =S R BTEZ
152 Tl B I g 17 380 ok T SEP- 0 S TR 7= (1) 3
4, 20125 THIESE, 2022), BIJE s B A1 DR A
(Ep s B ) Rab iR LB r b2 -2 1 ik (A
“UER” ). EREZEE LT RAET E 24T Mk
E Al o1 K== S U = - Tl b = < L5 (e LD | /917 e R
AH, AT 243 A Y0 W0 AH IV R 55 0 = A I SR I R
T P e U - 1 TR 2 7 i T2 W0 A I A 35 (5 T L
4, 1991; FNVEEA, 2003; B P48 M B, 2017; 1% 55,
2022) . R AGHE i X E B R ERARE 40 S5 A Bk
AR 251 5 IR L R Sy b D S A A 2 AR Y TR )
Bi b =& G bk KA S A A5 KUk il AR Sy 2
B EIE A, TR T B A R m I A R R 5
FEER AL AL ST, 5w B A e s R e

PRITE B4R T 5 IR O T 4%, 2022), IR IX YY)
Ji 2 K AR E HE A A B TURUE B T R 2 5
BA @ o 2. SPRZ A b =8 5 T i K
TRB% B, EL 2 Jr 5k B A XUAk bk g AR v 0 - A T
XA, A A b R A AR R AE T b = 5 4 TOU 9 AR ik
b T U - B PR B SR A2 4 1 B 3OR T A 1 1 XA
YEFH 8% 88 7= 4 (25 JE I 45, 1992; 3 2% BRAF, 1999) o
MR —iF L =&% 5 ThRY EAEAH FIRAE
= e S O = T R N NG R B A= R S B
HLASE i T HA P AR B i 8, &2 BN AR S
4 4 TR 8 3 LU A FH S ), 23 b e 5 B AR T IR
2 T R AN B OB R A WA 15 75 e 45 . X
AR (2016) B8 RIS /R 24 I =S5 5 T
PR E Gt 2 18]35 3 A7 A8 B ST AR B SO AT AN B G T
T W — B = B 06 sh BRI b s s A,
Hb VG B 2% LU ORT N 1 1 AR ARAE 215~ 195 Ma, IE{E
AEUEFEI 205 Maks T 730 7R AU SR WU AR X I, R B2 4
H7E 205~195 Ma 2Z [i], WE{E 2 30 200 Madk( X131 7 45,
2005, 2006) , Ef 521z sl 15 5t T SRR 22 1 45w
AL R T

TRz — @ W 0 B iR, Sk
T 4 AR BRI, 5L AT K PR R Y A TR S
GiE AT A2 Db a2 Haddth, K
T2 AR A XU R E R 08 T (i R AR 4 2016;
FE S, 2018; PN, 2021; B, 2022), IR A [A]
T T A KA A s BROR R 08 (G2 U,
1984; 1§ %, 1986; B FG 44 1 53 8 A5 Bie , 2021), H A
DU 7 o 25 b, AR B & 08 + 08 sl ad B 5 A
MF: =F&AR, B RS 221 57T, 5K
ZW AT, =S R X, #
i X R e B RE SR I TR RS gt e B e
I8 AR TS IR . AR BRI Tk s )
Bk, Z UWEIE S0 b — & iis 3 AL
K F, BE A RE RIS, BT AL S SR, ORI
T SEUUAR, SRS AR TR, SO K I A
G AL UUF S b 0 0 K, RE AR
DL A iz, oE ALK 25, B KA Ak
(A5 Ak, A I AL VR DU R T ok, JB v 40 1 v
W B2 K sh S iR L AT e v Y 0
T SAh, TR TBE T OB 2K
W A5 ) B ik 2 /b RRE BRI H 48] 22 ) b T B S
o U B A T e R, P R R
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2, Bk BR LG BT T 0 T Y Rk AR LE, D0 AT AR A BT
B 86 b e R i e AT R R G R T R U A ) A
BLE, WE AR PR e 0 B b, BN E
Rz 15 2 29 5 B b i e 0% -, wl e R TIE Ok

W) A0 SR 115 )2 HA JE 2 R 40 38 o A 4
A RETE BT K I 2 v i AR OR DU 3R 855 s
R T e Z 2 Cb ) BY A W=, P BT i 5 R OK UL
FRER 5, JHL 1] s B I [0 K 3 3 93 (11 5) ¢

(@)

5 Jeqib il + 2%
) Kah TGN
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S

5 F5 672
e ]
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Fig. 5 Genetic model of

42 R BHERTIRE

FREZ SIS 20 AR A, A R iz
for P AR UL BUE B (8] 2¢. & 2e. [ 2f, & 21
1540 2 5 J0) 0 PR 4 o JRE R 3K 2.4 m DO 59 1 AL
Pl 59 2Rk 7.40 m(BE VG 45 Mo i 5 45 /b
BA, 1993), B 7 — i oty il 115 87 J2 5 B2 35 4.46 m.
DX 2R S AR - 5K S0, PH R I G - 7 a7
A A 2 T U R, R %R SF TG — 4, EW )
12 km, SN [} # 14 km ¥4 F B 504 107 )2 88 Sk 548
W bR K, WoR IR KR T .

TREZ WG 7R bR&E TS 34, Okt
W1 22 WA AE, Hb 26 5% Sk 2R B 75 K 6 2 K
(ED o, S KE 2R, 2Rk, R B AT iR
Ve, TR HOG U, BURRRE &, MoK MR, MR iR
Sk R bR (B 2e. 18 2f, [ 21), @ F kY
S| = O 5 S R T w0 =8 18 e b M DR F D P
o Qe+ 20 T8 B ARHRAE M2 L,
)RR X B bR A 2, At R bR AR
(&l 2a, #l 2b),
43 F YIEMESBTERAAAE

15072 X AT 53 B B8 7 8 0 A 5 3k 4 4K
A R 59.0%, Rl IR R S R . ALOs N
24.12%~24.92%, *F- ¥ {E &y 24.52%; Fe,0; 4 4.37%~

the Wangjiabian Kaolin deposit

4.75%, F-¥I1{H J 4.56%:; TiO, H 0.87%; Fe,05+Ti0, *F-
BIE R 5.43%; LOI(KER 5t ) 24 10.09; i 2k B 1640 °C,
YRR EL 9.45. T 0 )2 X A7 4 43 Hr B dle s &
WA T H A B0 B o 78.0% ., 78.5%, 44 e
78.3%; 7 A A1 Bt 43 E i 03 0l 2.5%. 3.5%, T
¥R 3.0%; ALO, 7 & 26.73~%31.22%, 34 &
N 29.95%; Fe,0, & i 1.92%~2.48%(H b 1 >k
3.12%), & N 2.15%; TiO, & & 0.90%~0.94%,
SN 0.92%; Fe,0,+Ti0, F ¥ {H K 3.26%; LOI 4
11.32~11.64, V-1 11.48; Tif :k i 4y 1 680 C; n] #APE 45
#7.94~8.52, F¥MH A 8.23, S H )2 X A4 #r
BHE R = 8 A 0T A A3 R 0 R 60.5%. 74.5%,
¥ 67.5%:; PRI BT 43 B0 B4 R 4.5%. 3.5%,
SN 4.0%; ALO, iR 24.76%~31.47%, V-3
Tk 27.80%; Fe,0; i 2.18%~4.13%, -3 &
M 3.22%; TiO, &4 0.70%~0.81%, “E-XIMH K 0.76%:
Fe,0,+TiO, -2 {5 4 3.98%; LOI & 9.60~11.24, F- 1
1 10.24; T K K1 640~1 680 C, SE-XI{EH M 1660
C; AT IEFE RN 4.06~7.09, SF-HI{E K 5.58.

B A B kR R U T Ak A A, — M B
ALO; 75 55 (0 38 i 42 =, B 2% 0T 1% S 3G 0 i BRI
11l Fe,0, A& HE 4 FTE KA B 35 5 BT, 235 1 b1 R}
Atk Ra e T PR e M R ALBRR 3 45 . T S MR R
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AR 7R R K G B R, LB BN ) 52 J) L oA 45
VB B AL )5, RV R R R AT o TR kR R )
HERE A AE AR KObE b 5 BRI, TR R B e AGE A
SRR o€ =T e N . SN 1) w A bz D1
G (DZ/T 0206—2020) 5 & 7= BE IR Tl 2K 22 Fii,
2021) . EZREZ &V L0 T PR AF R 59
B B 25 A X LI, TS5 82 8 R, 55
FERzZ, | 50 25K%.

TR & 851 Fe,0,. TiO, & K m, Ak F]
CRy e 4 | i T KRG ) BT R ) A R
(DZ/T 0206— 2020)H' Fe,0,+Ti0,< 2%. Ti0,< 0.6%
B U T — e Tl 8 H5 -

fiif ok 5 A S FE T ok B KT 1580 °C, H i I8 A1 %
Y. R EEY DR K SR R B L, R
FHFE 4. @M AT . HKILT AR fh2
PR vERE N ol F 3%, — ey MR A L R RO R
B R B R AR R B 4 R SR (T IR
TALZER 2% FHt, 2021) . ERAZ &E -0 41 E
TR Y LA R E, RO PRI, RS KA
A1, A AN ARAE SR R, 2 R RO, W R
A, TR, MoK . SIS £ P
i K )7 b 5T 8 A B (DZ/T 0206 — 2020) Hrifi
KFG WA B R +, fE  WIEMERE S 8
Bk 8 7t KRG T RO RT ) — M Tl 4845, 7T
PET K G+ ik . Hoh, 58 25k 800k g+
(R ) TR A 5 9 ALO, > 26%. Fe,0,<2.5%.
LOI(BEdi i) <18%. M KJE=1610 C, AR5 =
2.5 M — 8 Tl 48 Ar; 5572 18 20 it kB 8 (RO
i) WHH A i % ALO,>22%. Fe,0,<3.5%. LOI<
18%. i K FE=1580 C., A ¥AMEEE=2.5 ) — Tl
&A%

TN, BT RS £ 2 R PR EGREE, dE— AR
o L IR R a8, AR BN 5 AR A% 58 1 4
W SRS, B OCTEAE IR | B B R S5 B 2% S i)
i, R XN U8 1 1 B A R R RS

5 #Eig

(1) 32 BN S 3 2l 52 0 50 K 22 307 4 i B 1k 4 A
B sz, i E =R RA S TRP G E B
HEANEGEMCR, | =S5 EEY R T
FRZ e A Y R BB T IR % A TR AR

o e LA N “aim 87 o
DU R AL 7

(2) ERZ @ W 0 73 A 5 B K, 7= R A e,
DORREBE R, HAMRKAERS W1, = i 3R Sk
JEE R bR, O E KA EERK (D)6, 22
AR, BAREPOGEE, TRAEOGH . BT . oK vk
BRI PR R PERRE; TR S “HE R BA- R s
RS LR R AL SR R TR B
SRR A RO Z b, 8RR KN bR A )2, B2
LM IREZ

() 1T, M5 2 A Tk KRR SO+, Hik
RS MRS A BN KRS T — 8 Tl 4
br, AT T E L, 15 558 2008 T
P MHAMMBET A T, BT RBRYA SR,
568 1 FH 7 T 4R 31 BT 24 A0 4 B 5, Sk DX 1
e+ iy B A 5 T R T ARG )

Hift: ALHHIEFITHHRTELIER S
Fel B I RBABFG R LE, FRMNXFET
YE®FABAEHBERFAEF KRN XF O,
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