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A2 F 5 Si0, Al AlLOs, bk K,0.
Na,O. MgO. CaO FIf [ Fe,0s. TiO, %%,

2.2 XRD &5 R

XRD i 45 5 00L& 1o 1l v 22 2 4G (K 1a):
DLl Aoy E, DmbiYasia. gif]
fs AW BUEKET . KA. S5, F0
TR A R S e 5 Uk 85%~90%, Hf79%
THER A, TR 20%~40%. TR DI
— W) R A ] G Ry e A RS L e A B
o AU, R A g 2 ROk, D0, e
**ﬁmAEiﬂ*ﬁj: (K 1b): BAEie k3, mig

RS R 5%~10%, DB W S AT FINAT
smw K. KA I S e
EIEI )\ =F o tb%l—Jm/\Eﬂ:JiHj: (lg[ 1c): W\%WQ‘E
N, mR SR 90%LL L, A A EAH 1%~
5%, ‘HtESE 1%~5%, DT SENA

geiledr ML BURET . B AR S A

By e iR+ (& 1d): BRI A, A

EaEd 85%L)U: BUEW 1%~3%, /LB WH
Wi, Bl KAaMmAEs s, By ek a
mﬁiﬁiﬁi<glw:zﬁ%ﬁmwa,

i 80%~90%, %5 ~BEEE 10%~20%, /DEf

WA, B KA. BREHIRIE R

A1 85%~90%, A1 A 5%~10%, 4 (£ 2.
R 1 EH MR LR (we/%)
Table 1. Chemical composition of clay from Zuoyun and Bijie areas
FE SiO; Al,03 Fe,03 TiO, Ca0 MgO K,0 Na,O IL
bay TR P 1 55.28 28.32 1.82 0.57 0.46 1.33 0.10 11.69
Pl 2 56.10 27.14 1.68 0.71 0.46 1.33 0.08 12.17
[N 54.43 28.60 1.78 0.94 0.71 0.54 1.37 0.14 11.76
Fili 1 55.66 26.81 1.44 0.86 0.89 0.46 1.32 0.13 12.45
Kl 2 55.61 27.36 1.15 0.90 0.92 0.46 1.17 0.10 12.12
il 3 53.98 30.92 1.62 0.64 0.46 0.86 0.08 11.94
Kl 4 56.62 27.70 1.33 0.71 0.46 1.17 0.08 11.49
Zili 5 56.96 27.58 1.17 0.64 0.77 1.16 0.06 11.06
AR 55.58 28.05 1.50 0.90 0.72 0.51 1.21 0.10 11.83
ARG L ALKt 65.52 23.06 1.05 0.34 2.51 7.41
e REy 66.76 22.48 1.48 0.67 0.60 2.10 0.39 5.30
INITRG L 4558 39.99 0.97 0.13 0.75 0.98 0.53 10.81
MRS +- 67.30 20.07 2.19 0.10 0.71 2.19 0.54 6.66
NI 46.40 35.60 1.59 0.26 0.24 3.30 0.56 9.80
K AR L 55.20 27.20 1.46 1.83 0.74 0.53 1.85 0.65 8.40
CEON LR 46.70 32.80 0.28 0.61 0.34 0.40 2.30 1.70 9.40
S 56.21 28.74 1.29 1.22 0.37 0.82 2.12 0.73 8.25
Ve ZEH BRI AT IR, SRS b R O BRSBTS B TR .
X 2 EHEMETR LR A8 (we/%)
Table 2. Mineral type and content of clay from Zuoyun and Bijie areas
Ff i AT A Wbt LR U]
skt 48%~68%  20%~—~40% SWA. BRA. AINA. KA% BB . S msE
ESAERE L 85%~90%  5%~10%  5%~10% Z{Mﬁ JUPAT e ARAT BUR . Bl T
J5 A
- Fen A AU L 90% 1%~5% 1%~5% SA. aeh. BINASE BUEAD™ . BRI, AR S TSE
Wb RO 19%~5% 85% Sl K TM (73%). AR
s
i e AT N 2R = . . .
80%~90% 10%~20% i, KAsE BUAD™S BRI, AR SE
B+
TE: “-7 FoREr i i A .
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a ZEuklits b BRI T o B A R
d. SO SORRG L e HEATEIS A NAE 2 R ARRG
B 1 e woplh - RER TR £ ) XRD 1% 13
Fig.1. XRD patterns for clay from Zuoyun and Bijie areas.

3 shH it
MR LA, B R S e ok
W ORI A R A2 O B AR ZE AR, D0 R B

TR RIS SR R R S TR T
Ao

RS A 2% T IR 24 By 32 24T+ SiO,+ Al O3
RO (CaO. MgO). R0 (K,0. Na0O). Fe,03
I TiO, 55, Hirr SiOzy Al O3y RO A& A4 -
N T ERAPERE IR, R e
AR Ay o SIO, HATHE . Koy Myl A 25 kR
S ERESIN, RERELLG T EERS, B
ST RS I S0 E e . AL Os 2
ke L B DA AR TN, mRE, ALOs
SO, [ A IR I Bk AT, A B T4 & i
INUBERIE . b b, SR TmBkr (g
BA sk T, IO A A . R
HALO3 Fil SIO, Fr &t i, HEHl & AlOs 75 3
T, TR IR B RS e Ml 2 Bt o 48 vy
TR0 s 25 v Rl 3 5 o (Han ERRL R SiO,
TR, ALOs FrEIL, Ba il IR
WL AR %, B 2. RO KA TN,
EIEFIVER, M5 SiO fEHII, AE Bl s fik
FREE, (EFHRL S T BhAh, NayO P47 ik
PORRRL B A/ F RS B35, 10 KO TR FH U bl
GeRl. R R0 Frim, A BBAIAF ORI E 1
IR R RRGE A . I RO & KA, BHlige ik
WRESE A W s, BRI A BT A,
R FE T35 B4 0 SR TRV AH F S N AN SE 4, BRI AT
A, AR TR R A FRE . T
I, SR RO FENAE—EMEFIN. RO
M R IR AR R JERL T IN, FEHORE R 2 AU
i, 5 SiO, 1EH o] LA sl AR5 Fa e AR IR 5 3%
B, AT AR E & R UGS, I n] DA
BAT B B3 FGPE . Fe,O3 A TIO, R A%
WBURE . B 55N, LR A —
PEHIE 1%L, RS, HFEEE R
SR RERNAMULEN R, TRk 2 B s B, 3K
= Sk REAS 2= aldR K . Y Ab, AERegh iR,
Fe & id M &I UL JFAR, {7/ ks, 35
Do AERess, XE R L,

L XRD Rl eI 4, 22 zof A soRLA
VEOR L ROk ) S AR IS by e A R
E, RSB Y 85%~90%, {H R
S YN Sy e W T 7/ S 2 S i e <l e
YERE CHEAT A ERORE BRI i A& AR
VEE N AP Ui w7/ R S e Y S P AT YA
PG ) By, AT ORI e A
YeE T BT I AT R L R PR RS
BB 2 50K, L 2R A im0 A A B v T A
A, I B i B R B v A S Uk R ()



550 |

L

2014 1F

Lefgl, 5 )< 3 Bl B U PR K. Puidk
PEZE o S i/ DI PR A A A A, Skieda
SR TR BIRK, TFEMAINEELS
&, WATEHEYT 5%, mREELE, ek
IR ARG TR, Rk, TR R,
AN U AR 22 o AT IR, R AR Y 2
W YA G o, ke A S
K RBORHIN W& sl (=5%) WIASEAE A H
wd kR R

G JEURLAE R A 2 ORI T
Mty 50% 547, HAEA FEWF: (1 HFRi+
WURIARAN, e e KT, IRRERK A
RUFIETFERe A e PERE, T4k, L imkR
BRUA SRR s (2) R0 JsUok} 2 F R 4 2
TRV T IR VEPRUR, A2 REAE K FH B 1E B .
(RS A2 5 DRI AR AR ) ZE R (3) Rt
BAr 4G rkae, R o] 880 JsOR T DL = A 45
J15 WA SR B AT — @ I TR0, FF R
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DL 420 KN 4821 ) o 3k i A
ARG 1 10%~25%. A AU+ 10%~25%.

AT RE+ 20%~30%. EUA A N4E = RERLRE +
5% ~10%. K47 15%~25%. MBEesail 1 30%~

45%. HEIAF] 1%~2%. &Rkt 5B R
4 20~40 H, L&A BT E 180~200 H .
ZRGHA). BREEFEIIA . SRISHT 20 #T
HAEHR R 3 P,
F 3R JEURHC B RRE 2 A T e 4t il 1)

420 kN HLEELZ 1 (& 20, XILHEAT XRD Kl
(K 3), 4R 5K 420 kN HL B 40214 iR AH
YRR CAIE R &, HUCRNI R, ZokfA. Ao
MKA (£ 4). % 420 KN HLE4a2 134T A,
et 12 2, ARgE R arr .

2420 KN HLEH L1
Fig. 2. 420 kN electrical porcelain insulator.

3420 kN ML WIAHZL R AE Gh 5T+ R+
SORA+ AP
Fig. 3. Mineral compositions of the 420 kN
electrical porcelain insulator, amorphous,
corundum, mullite, quartz, and feldspar.

R 3 420 kN BHEL LG T FRMLEFES (we/%)

Table 3. Calculated chemical compositions of the 420 kN electrical porcelain insulator

SiO, Al,O3 Fe,03 K,0 Na,O

CaO MgO TiO, IL

40~50 45~60 0.5~1.0 2.0~35

1.0~15

0.1~05 0.1~05 0.5~25 4.0~55

e AR h E R BEERAL AT ST AT I Py IL RORBER TR
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R4 420 kN HELZTHRYHEE (Wa/%)

Table 4. Mineral compositions of the 420 kN porcelain insulator

EIES SoRA EES

KA B IR

29.0 18.1 52

5.7 58 42

#5 IHEmFaERR

Table 5. Data of power frequency voltage breakdown test

75 1" 2" 3" 4" 5% 7" 8" 9" 10° 1" 12"
i E/kvV 140 140 140 140 140 140 140 140 140 140 140 140
WIRTESL  Rdid ARETF KEFT REHEF AEF KEFT AESF AEY KREFT AETF KEFT RES

X6 MU S iR %
Table 6. Data of mechanical failure load test
P 1" 2" 3" 4" 7"
N FAFH/KN 420 436 440 430 430
A R Rk LARK RILHARK KA ALk LR I Rk LARK
p— B AFALKN 480 488 474 483 460
IR L RIREARK E 524 Rk SRR A H-ZY E 24

(D RAPE#: #8542 D363 mm (hrififd:
360+16 mm), JEHEEE) 530 mm (Fr#fE 525 mm),
gh K= 205 mm  (20546.4 mm).

(2) PaRE: 270 C, #uk 94 C,
#IK 24 °C, ¥R 3 IRIN5ELF .

(3) THikAk: NZHL & 90~100 kV, HL
¥r 5 min, 12 R,

(4) Tt R, Wk 5.

(5) HUBRAEIR S ik Ak — DAL
PRRBIR A ot A, KU AR P ARy
2 T PR O L 7 fer ik, LR 6.

R 1) 45 RIEEATA B T [H P T 2% 420 kN
AL TS TRAR R, UE I A B LR )
BEARE - [FRE RT DAIIE H A I H RS A 2% T

5 4t ®

(1) Az B RAR Ay 0 A F A 9%
(85%~90%), HATEHERH (20%~40%),
RSN PRIA . IR, BEATRE

S 3k

1 9E ROKG A F R YA N IR A (80% ~
90%). 4 =HBE (1%~20%) FA7 8 (1% ~10%),
DENFNA . SERA ANASE. LA
X 22 FCEE RN s R A S

(2) X FEATR LY EORE, e e A
TGt 10%~25%. =44 TH 1 10%~25%.
FHHRE L 20%~30%- R A7 N = BEALRE 1
5%~10%. KA1 15%~25%. MBEedipl+ 30%~
45%. HEIAF] 1%~2%, SRkt JERkIRLE
20~40 H. il A BREREIR, JHAE 1200~
1350 ‘CyulH P kegh, nT LABE I H Ak 1 420kN HE
A SRR

(3) fENHELL T IER, 2220k L IEA
FEME—bRvE . AR R, R
H Fe,05 TiO, S5 FH o Mk A5
TEMKE R BRI DA T ZE sk I &, tmr L
FE A1 1 Rk, BRI R 4 21 11)
APYAVE L URCHETE . PUERTE ST RE M BRI T A B
il LE R A]
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Studies on Several Key Clay Minerals as Raw Materials for
Producing Porcelain Electrical Insulators

WEI Dong-tian"?, GONG Guo-hong', MENG Yong™?, WU Zheng-ping® YIN Zong-ju®, XIE Yu-min®

(1. The State Key Laboratory of Ore Deposit Geochemistry, Institute of geochemistry, Chinese Academy of Sciences,
Guiyang 550002, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Guizhou Jiutian Gaoyuan Porcelain Insulator Company Ltd., Bijie 551700, China)

Abstract: The results of using atomic absorption spectroscopy (AAS) and X-ray diffraction (XRD) to test Zuoyun
clay in Shanxi province and Bijie clay in Guizhou Province show that Zuoyun clay and Bijie clay have little
difference with respect to various chemical components, but have a large difference in phase compositions. Zuoyun
clay is mainly composed of kaolinite and quartz (85%—90%). There is a high quartz content (about 20%), together
with a small amount is montmorillonite, illite, hornblende and other minerals. However, the quartz-type Bijie clay
is mainly composed of kaolinite (85%—90%), sericite (1% —20%) and quartz (1% —10%), together with a small
amount of montmorillonite, chlorite, hornblende and so on. The results of sintering production trials demonstrate
that a reasonable proportion of Bijie clay can produce quality porcelain electrical insulators.

Key words: clay; porcelain electrical insulator; AAS; XRD; phase compositions



