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Figure 1 Structure of the Thermal battery
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Figure 2 Technical process for the boron nitride fiber separator

BALT LT 44 () 4 T 200 LLEARN 6 um ~ 8 pum AT 4R 22 N2 27 2, 23 HLx
ST AT 4 R 22 HEAT TS0 2R, 493 JE 58 200 pm ~ 300 pm BB 2T 47 S0 ; 125 REAb b,
FEVREN 0.3 m’/h ~ 0.8 m’/h (RS T X R AT A 35 AT (R IR UL AL B, FA K0 IR 1 9 800°C ~
1000°C; #RJ5, TEmEmE I &SR IR AT m iR A AL B A B B AL 4T A, FAab R
HEFE N 1700°C  ~1900°C, e FEH, SALIIL4if KA T — KA AEEAS, e ib NEfa
W BCRMEEY, RIGTERE FIED R, &R BRI 44

AT ORI ) 2% L2508 AR — 2 IR B (E 2RISR A E BRA A A KH,
FARE D 1B FE 2 AT B, SRV AE N L, SRS I I AR I SRR 5% AR ingml, 152060 9K
(USTR8

BALT AR A (& Ao T 208 BRI 44012 N T R AR VA PR 5T 24 b, BUH SR 7ERLAR
HHET 8 h ~ 10 hs BT 5 I BTN A 4EAT N S b, DL— 2 AT BE AR 28 400°C ~ 500°C,
TRIR— B fE, BERRBERUR 58 AR AR AL BRI, 351 0 A TE BAL I £ 4E A 9 0 g 2 254
o, 18 BB AT A 4k B i

1.2 MEgEM

FH TG T DI S A T A 7 P 5 B S B M P S 2 o 53y B IS 43 0 B 10 AN AN [ () Ao B
JERE, HCF3AE .

K BT IE LA PR B AR I 36 D A B A 4 A T s R PR R . TR B R
5°C/min, fxElfEA 700°C, CRIGETTE 2 he A5 FEAR R RO SR S RS20, BT R
BRI EBERL.

K 3+ Mettler-Toledo 2 7] ) TGA-DSCI 2 [|] 25 #/ Hr G RR 5 0 2= it 28 . )ik s 2
R 7R 22 AR DL — iR . — ot sk i) 7 8 A 5 S B 2 MR 22, b 7 #REfE
TRl R AR, DL E R AR . ISRy FHRE 24 5°C/min, f sl B2 1000°C,

== N

5 B P 2

K 2% FEI A ®] ) Sirion 200 2437 & G 08T (SEM) WLEEFE M At . TAE R
HR: NWHFHRSFESROVMES K AEER, PR E RS BT . &1 BEsR
SRS BIEHOR S 5, ISR R TR E . MR I B R R 10 kV, BOKRSEUE 34 fi%
~ 10000 52 i) BT BN 274k & BN - 4E 5 SRR S HER 2, 75 2R N2 5 e AT mi 6 40 3,



- 200 - B A %, REMHANHMSEEE SRR AR %38 %

FEFEER D Pty BAMEE S IR IEER N 1) 60 s

KBS A A IR A R A K S IR AR 550°C R F ARG R, K C 2 RRE BN
YA NSRRI, IIA1Z 1 min, BV EDBER S, FFE 7 RFFREE, THERLF A S 5 H 7>
2, B HLRBO I R

2 &R 5t

2.1 RALTRAA L IRR R E 20 E =

I 4 5% o B P P BELSZ IO, JEE b v, B I PR LK o DR G PE V6 A2 B B B SR I T 42 T
o e T A R T B B PN LT B A, e T 2 s r Tt 1 L R

AT HRF 0.6 K 0.8 K Al 1 K [ ALHN LT 4 R 22 BEAT AT IRAKR LT i w2, R ORAAR 4T 41
BIEAAN 6.3 pum, A B il 4 1) A2 24 B B )2 BE R AT 1 I, 43 B PR 22 P AR AR B R
FEZ AR R ME 3 Fim. Wi EAN 6 um. 7 pm. 8 pum FIRTIRIRLF4ESET o4, 224K
0.8 K, FRIAN[A] B AR LT 2 %oF 7 ) B i 5 Pt P 4 BT o

M 3 T LAE L, YRTIRARLT 4 EAREHIAE 6.3 wm I, Bl oK 22 T 4ERR B 0, R ) J5
FEIZEINN, AR LZHAE N 0.6 KT, 0 I (1 RR A6 B~ 35 {E 0 256 um, {HE H T 3R 22 Y AR 4R AR 2
B, WM, EgmEETE, WA FIAFYE 2 7] 1 BERAY ) T 4 sR S B EL 2 W, T 5270 G
SUSHE . L2 0.8 K, S 1 B S JEL R P44 1E0 0 290 pum; MR L2y 1 K, S I Fr e s 5 1
N 343 pume.

ME 4 TTUUE H, M2 N 0.8 K B, BEEF4BEAMIM, REE SRt iTHE
BT 6 pm WA4ERS R BN, AR LR M, FUiTIA T EEA TS, HAE 6 um
1 2 4 2 T AR

EH T DU H S 5 M O 5 1) — A DRt DR 3% 2 T SRR - 4 A 2 2 B 2T 48 R 22 1) A AR T Bk A
SFYEEE, ASZIGMIE 0.8 K WL, FIURKIALF4EEHAA AN 6 um FILF4E3HT - SUA 4R 41

2.2 AR SRR EMFMERER
I FH B 3R ont AL BT AT RO it PEREREAT 154, 2 LSRRy Jo B i iy RO B

360 330
g %40r g %20¢
§ 320p 5 310}
© G
o w©
& 300 S 300}
w 1]
3] I kS I
@ 2801 @ 290}
@ @
£ I £
S 260f 2 280r
£ I = _

240 L L - 270 L L L

0.6 0.8 1.0 6 7 8
Number of fibers in the yarn Diameter of precursor fiber / pm
Bl 3 B R LR ET oy R R R H4 iRk TEaE5REREXA
Figure 3 Relation between the number of fibers in the Figure 4 Relation between the diameter of the

yarn and thickness of the separator precursor fiber and the thickness of the separator



% 3 (IRFEAMEE) Advanced Ceramics, 2017, 38 (3): 197-203 - 201 -

(AEA. FEMBURE A 3 A, HAEFE SR E N 700°C, {RIETE] 2 he PUbFRRTE, RESRSH®RE
RAAFTAS, KEL/NT 0.5%, W R8I iHE M AE K .

BN £F4:4i ) SEM B A& 5 fiom. MBS (a) aJLAEH, BALTIAT 4E45 K V2w 4305 Rtk
IT9RE, LF4EAT L2 R B4R N 300 um ~ 700 pm, ZmEE%, BA LR, XREEmLT R H
R ISHL L FRth PSSR O 7 B e Ak i 5 BRI A B I R R A T S (b) BT N BAL I £ 4 V- SUA A AT
PRI, A4EEAAN 6 um~ 8 um, HAEAT. Bl S (o) BB 4EAT P B AR ZF4E (1) SEM
B, WTCUE W, “RgeRmmotly, WA BEkE.

B 5 AL %A SEM K&
Figure 5 SEM micrographs of boron nitride fiber cloth
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Figure 7 SEM micrographs of boron nitride fiber based composite separator
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Fabrication and Properties of Boron Nitride Fiber Based
Composite Separator for Thermal Battery

TANG Jie, ZHANG Ming-Xia, LUAN Qiang, QI Xue-Li, LIN Xue,
TANG Jian-Xin, LI Ru

Shandong Research & Design Institute of Industrial Ceramics, Zibo 255000, China

Abstract: Nano MgO particles modified boron nitride fiber based composite separator was
prepared by using precursor conversion technology with boron nitride fiber plain cloth as supporting
membrane. The structure, stability and the electrolyte adsorption ability of the composite separator
were studied. The structure of the separator is compact, the thickness is about 300 um, Nano MgO
particles were uniformly distributed in the inner part of the separator. The separator has good thermal
dimensional stability. The combined treatment could significantly improve the electrolyte adsorption
and retention capacity of the separator, the electrolyte adsorption rate of the separator is above 160%.

Key words: Thermal battery; Boron nitride fiber plain cloth; Composite separator; Electrolyte
adsorption



