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U BaTiOa A%, RARANREAX - AWM FE, £ MERRROXEMNH
F, RET—ZEBZEHOINENFIRANEERS Y. ALERKGTHLIN. AXBTAE
HEMEE, NERNKREHITRANSS, S8, KEE. A AEKE LN BaTIO; AMEHN.
AZ—BLWBAR: BATRATK(RBRRAES)WHMERTAE, HIREHARERALHN
B BaTiOs MR- ZAERATUT KEATFRERTFTRRREE.
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BMERATRERYRE G RERE Y WERSRRE. HTRREKTE, BT
REERTF. WTFRASTFATEMNKKRAER, BERTRABNSANMLFAREER
B HHBESHRREKELL, WREE—BRERESKOWIRE, RES5AHHE
FREB BRI OB TERENRE. I TABTREHRAREBRRENEW,
REUNRHRAT RELAER. RELALONERENTY, HTMEEHRT MEH
RETRARSSH, AEBERDHESEEREORTLERR. EER HENFE
FUFFTHAANETEHRFRE, R TRORLE KRB R IR R 3
R 2 3HrE RASEREESERANIBMR (10 BaTio; XMR ) MH, BIKERE
MR, TRXXEMREARATS. TR HEREER-

SRR REHET RN T EAREMHAERE, EEFURE. KNI, Sol-gel
ARk U ApReRERS ENSRYEXMRESFENNERR. AR ®em)F
BN, MFPAEAFLNA. SEFATE HENERAR, FROREHRNNENE
Erehf R RRg EWAANE SHURETIRNATESHRS FUABRHCR
ERBAMBRA-

A THELL BaTiOs MM bk, RAHTQIKIEITIE o BRRESE, HxIstk

JGH0 BaTiOs MO AIHE, Bedstt. BMEH. RIEAXEBHITHNRSHAN, &
BT —HEARMREEY BaTiO; HMRHH.
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AT BEREGHE QRN RIS TR LK BaTiOs HOMNEIALEE, i
FER TR 2 58 A P AR K I M0 TR L B B SR DR R T b, BEAT N R 3R,
AP T R A BUR R AR . KRBT ¥ MgCOs MARMT, H&
R MBEAE, OB MOKE, &8 WA 5., 8wt%MgO MLLHIH BaTiO,
Mo SERBKRRIES. S FHEAN BaTios FUNHIRERE. HEMEARIFRAR
BEREE, ¥ pH {4, WMAEASBN9IE, (& BaTiOs HEFRA AN BHY
MR MR R, REHRAHSMRRARETR 1 IRETRITZ, &
RAAEEPREMITIRK. B/E2 00 CREAE, HAENWDKRE RNECREZEM
RRETHRSER BaTioy WEREREFTRARY, FEREBRREMBEXERN BaTiO,
#o (RS54 580% BTM-5 5 BTM-8). AT AT LLRE, EMBEMEHE T H SwiliMgO
#9 BaTiOs 0K ( 45 BTM-1). ¥l b =% BaTiOs MAM LA BaTiOs H08
(%% BTO) stk hxi%, HTRESE DHAR, REHESHBERITE.

WA TR A B O R MR E, WRMA BET WRANE, wRdsd X H
KANWE, FHEARSBRERBEEREREOHIR. N TR EBRETEER
W pEsE AR AR M SR, F UL BRI T RO R R R R AN 16mm , JL
emm BIAEE, BTRAELR, FXIWEROEEE, Mudefe BE HFREUR B
AT RE 5 K.

=, kKRR

PuFh BaTiOs KM BT BIERHE, BREERLEREHNONE SWRER, 7
BIFIFR1ME 1~5. R1AME 1, 2 RKY, BaTiO; WBLBARTAIEE, BMEX
AT, REERBTEXEHEIRS, HAREER BaTiOs ZEMBABIAIH—H4H
MR XNAER 1 PEMIK Dso 5 D, WHABABBHRYN. D BRoithkm Se HHEm
/OB FHBRNER, JOTHARN D=6/S. -plp: BEIBEE ) X—LRERERE
B, mEBNREHERQTE—KFRNA, WASBEBBGER. B 1 AHEHEY
THRGNEFE, WEERIBEN— BB R TR B/, %20 0.3um.

£ 1 &% BaTiO MU MY
Table 1. Particle properties of various BaTiO; powders

Average particle size (pum) Specific surface area
Samples Deg D. S (m?/g)
BTO 0.42 0.23 4.86
BTM-1 0.27 0.19 5.88
BTM-5 0.22 0.17 6.33
BTM-8 0.20 0.15 6.52

WE 3 ALIER, FiREEM Swi%MgO (& (BTM-1) T AR MgO BT #E
) BaTiOs ik (BTM-5 5 BTM-8) &, MFUWAM MgO 777E. LT X SH&W Mot
WERE, WEEZLMAENGREBER. —ATN N, FERLL MgO RER
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e, WE—MaiRREEARKBRETRE BaTiOs MM, R MgTiOs. fi1l 4 1
Hr@iEEa R, BTO ¥k (=) 5 BTM-5 B (c) BIBIITHRB| ¥, 36T 249,
320, 533, X 730cm~! &b, XPYAMEER 320om”' MBS, HAREhER, ERHEHN
AERRE, XHREPHRERBRIIAER. a5 c OBRMECAIURESY, BTM-
5 REMENS BTO MIAKBNM NN AH. ERATED, BNNEHBTE
Mg?* EERY BARKBRNNE, B M 5B AHEHRNNSSHENER R
B Mg®t (R TERIT L Ba®t i/, H Mg® HBMENENEE, ¥ BTM-5 BRRKH
BaTiOs; FORMPI M. BTM-5 Bikb 5a, < WUKSHBEAMIAAZL —RE
130cm™! ALEYMEEE o\ c BF, BEET Mg® W5IA, EAHBMRKELEARRENSEE
MBS R AN ST, XA MREERERE0~150cm ™ FBHEN;, —BRERKNERK,
c A%, EEEMBEMENEMERERT. TXHER EHREE BTM-5 BARZ
800 CHIRBEALE, BN RMEMNGEBAARTE, BN Mg M5 AL T BaTiOs
SR RTE R G, AT R AR X RREE B BEIR, B MR R

(1) BTO powder (2) BTM-1 powder (8) BTM-5 powder

a b c

Mg Ba(Ti) Mg Ba(Ti) Mg - Ba(Ti)

Element distribution in the area a, b, ¢, shown in (3)

B 1 #BaTiOs MEKBEEARXKDHEHEIN
Fig.1. TEM photographs and EDAX spectra of various BaTiO; powders

ME 1 fRE BaTiOs ZEEHAR T RSB R RY, RABAABR R EOHEE,
AT LOKFER 4 5] 0 A A BaTiO, ZMATORIR T, IXF BTM-5 ik, W 1~3hia, b
R (BB A FA ST ) A o X ( RGP RIETRINAEL ) 9ABRNELE
RAGhTRERNNOEM, EROAENATLNERNES. EMESEGEBRETYY
HAETE BaTiOs ZABNART, NNt BaTiOs HUMIENR A BERETRIIH. ¥
& 1(3) SE 1(1) ME 1(2) MLE, WTUHBWBEDS, BTM-5 MEKNBRRY/h BH
53, 3K BTM-1, T BTO ¥kt Bk R+ K/ 23 3 BBk
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Fig.2. Particle distribution curves of various BaTiOs powders
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B 3 % BaTiO: MM X HAHHE Fig.4. Raman spectra of BTO powder
Fig.3. XRD patterns of various BaTiO; pow- (a), BTM-5 powder (b) and BTM-5 ce-
ders ramic (c)

RELGRMRIRABNETOESE, ARTRNOSE, UREFITHEIEZE 800 C
REAFRGENER. HTRERNTEEER Bk BaTiOs HEFRIRE, MR

Mg** DIRRMEAGEE. X#, WSEHHERLBOEHBOR/I5IARS BaTio, %
BRI LRE Se BX, FTUETRAHETHEE:

—__ Sw-M,
MgO Wt%—ﬂ—:ﬂ—_ﬁr{ % 100%

AH, S,—BaTiO; BEBAKRILLERE (cm?/g); Mmgo—MgO KD THB;  ryg+—
Mgt I T2 (A); N— BI85 B3 ¥ 57 F 9 BaTiOs HiMIKL) S, =4.86m? /g,
rmgr =0.T2ARA LR, W@: MO wt%=2.0 wt%. %8BI ERBAPREEKIEMR
EmgEmk BREARTHEAEIFIEERNETR UR—BEERBTEMITBOERAN
X SRS HaME (4% 5%) FEX, BSHEBR MgO &S RRRN swi%, X4 &
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RAGHMB/NSIARM—EUE. B ERRIEREH, 5w%MgO 5| A B RS 6N,
B PSRBT HRABRAORNEK.
EREHBEBSERSHL)E, 4 AMTNEE Taft. AEETEERRY
BWESHEERINTR 2 58 3. ALTRERETLUENR, MEPRSENES, fisns
BEAERT, SEM5IARRE, SLsRERERE, MM BEMERMEEN BTM-1 414,
HESRENEHRBEL BTO % MMM REEEE, MENBRE MRS EEEY, 1
¥k BTM- 5>BTM—8>BTM—1>_BTO Bf MgO B3I AR 5wt% ERNE, TARWME
OELIABRTHEME REMEETE, BIM-5 5 BTM-8 f£F BTM-1 & BTO,
{8 BTM-8 i FEMBI AL, HBMEEREE, AL RUEEEN. RETHE
BATHORAL A S AN, EEFEERTHES. ETFR0IEE BTMS & BTO .
BTM-1 & BTM-8 BT %, f—%k&EY, EFLRELT, 0N 5wi% Lf MgO f—
AEIEMR. XRRRERAAE 5 A RBAN RS R A SRR

£ 2 BaTIiO:EHETHER A B HH
Table 2. Density and dielectric properties of BaTiO; based ceramics

Sintering temperature { °C ) 1300 1310 1320
Density (g/-m®) 5.75 5.78 5.83
BTO Dielectric coustant 1942 1608 1402
Dielectric loss (%) 1.06 1.30 2.87
Density (g/cm”) 5.48 5.58 5.59

BTM-1 Dielectric conslant 1588 1737 | 1782
Dielectric loss (%) | 3.33 1.00 0.43
Density (g/cm®) 5.56 5.65 5.64
BTM-5 Dielectric congtant 1870 1962 1952
Dielectric loss (%) 0.58 0.57 0.44
Density (g/cm®) 5.42 5.42 5.42
BTM-8 Dielectric constant 1739 1741 1611
Dielectric loss (%) 0.51 0.40 0.53

# S BaTiO:ZEMEMNBRTFER W B RAE
Table 3. Microhardness and breakdown voltage of Ba'i'iO3 based ceramics

Sample Sintering Microhardness Breakdown voltage
temperature { °C ) (kg/cm?) (kV/mm)
BTO 1300 407 6.5
BTM-1 1320 589 6.9
BTM-5 1320 628 8.0
BTM-8 1310 629 6.2

MWE 5 AR, BTO hFAhnék, HRABRBFEK, BARHY, K#9X 200um L
E, /MNORE 0.2~0.3um £F, REZWERL 3 MRE2ZEL. BTM-1H BTM-5 hT
BHSIA, HRENBRERTHBEBTH— IRABRFHILANREEKSRESN
Rot#9—4etodE . #Hdt—#% BTM-5 5 BTM-1 L, 91 F3B BTM-1 R —4H
BTM-5 X ¥—ik. # BTM-1 fid, KSERY4N Tum , Ti/DARLAN 0.2~0.3um; BTM-
5 IR SRR 1~2pm, /MENLAN 0.2um, FIHM LEEE. XRBABACSRNITET
AR, FRENTBABEREKBNET, FEOtHEEREKNREEK, NTMHESNES
B—. EHTFRRY—AREARANED, SREMERBTERERNER.
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(1) BTO ceyamic

{(2) BTM-1 ceramic (3) BTM-56 ceramic

5 B£BaTiO: EMEMBHREMAE
Fig.5. SEM photographs of various BaTiO3 based ceramics
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L FBRREAQEEE-MITZER. REMA. RAME ENEERTEN
P REE™ ENBRMB BN ETRENTE. ‘

2. RAGRMAHELHN BaTiOs OB BT I PR R R, THREBIRELS 8
AR, MBEBORRE R BaTiOs Sk

3. MBI RN, ARITIHR BaTiO; HMRMELRERNE, WHAENKHRE
4K, FHTHRENB b, URBEMEHNNO RS HABESEUEES. M
PRERESEN MgO 5IARSHIRNILRTBRAR, X S, £ 6m?/g ZHH) BaTiOs
mik, Swt% R HEAIEN.

4. BRAFEXK ( LHRES ) KRB RN FURKEHEBEREEEN
) BaTiOs MR XMHEARBAUT KEATFHERTRERSE.

5. RA S EE RS S sEnARE R RATT RIEZTITH, HEMH—$7
3.

S ATABBXRRFYEZSTHRETAN EGEMREMAFRAT, RER,

EHE M FE RXREFEVOXRSEEL B0 B
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Studies on Particle Surface Modification of BaTiQOs Powder
with Liquid Phase Magnesic Salt

Lt Chengen  Ni Huanyao Zhao Meiyu  Yin Zhiwen
(Shanghai nstitute of Ceramics, Chinese Academy of Sciences, 200050)

Abstract

A new powder technology was developed in such an experiment by using BaTiO; pow-
der as base material and liquid phase particle coating-interfacial reaction method to study the
particle surface modification with magnesium salt. By this technology, a highly dispersed, ho-
mogeneously wrapped active powder was fabricated. The ceramics obtained from these powders
possess fine and even grain size, high microhardness and better dielectric properties.

The experimental results convinced us that through the particle surface modification with
different elements a series of BaTiOg3 ceramics with various properties and different character-
istics could be obtained. This technology can also be used in other electronic ceramics.

Keywords: Surface modification; Liquid phase particle coating; Micropowder; BaTiO4
based ceramics



