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W R OBEE (J£3T) : The purpose of this study is to synthesize nano-scale glass particle by using
melt electro-spinning (MES) method and to develop a new morphology control method. A MES
apparatus was made, and it was confirmed that fibers were drawn in the low melting Bi,03-B,03 system.
For lithium iron phosphate melts, MES phenomenon was not observed, in which electric field was
applied to platinum crucible with melts as anode. It was suggested that for realization of MES
phenomenon melts having more large electronic polarization is required. Through the study of glass
composition design, new spinel-type LiFeSiO4 and Na,FeP,O; crystals were discovered.

AR AERE
(AL 1)
[ERESES LifESE S o @t
AR ERH 2,900, 000 870, 000 3, 770, 000

i an e e
BAE O - B - MEMES: - JEEE TEM R}
XF—U—R: HTAR VFULL A NZET T A, JEREH|HH

1. WFZEBES Y0 & LiFePO, fliiifb 7 223, & HICENTZE

UF o hA Ay “REMLIBIEL, LR
FHEH O KIEHIZ FTREIC T 5 F—TF A
2 Th %, BIATO LB Tid, maR(b. &4
P, A ERE OoRig) % T, wWin
HLREAMEEZZ TRBY ., MEER X OWER
TREAZBWTESNRERSMLHETH
By BHald, RO ERIEYEERE L LT
HEHENTWD Y ek F 7 A LiFePO4 2
BWTH T AR EZFIH L TERT 5
V) BLSH LWAERET AR Lz, ER
X7z LiFePO flfA b T < A1, @ O [EFH
PG T e~ R AL 7 i 3 Fe i 7R R & R
JZ & D, LB IR\ TH 7 Afkik
ERKERERZEDTND,

hRFE 2R UL AR LiB ASL oo Hogrr bkl
2T DI, T AT — )V ORIEME T 7 2
K2 WDIHERIT 2 0002 03h) > TV B, Lo
Lens, 2vy (BR) 7 AR &
H5F KT AMEKOERIIARAREES XS
NTEBY, E<HLWEEARLETHD, K
MEOE RN ZICH Y, SEETEELEIR
AARIZER A, LiFePO4 2T/ 17 2D A|H %
Hi59, @R TH T ZF K- ATHE
e (EERRLEOTC) ST
2R D G SRS DR BA 24T\ AR
LiB TEAM BT 238 L T, A0 E
FA AT D, AL CTRET DTS
WEFEIEN T ) T A RAIRCEIE S vl



X, LiB 0WICR ST, W7 RAEHFLET D
HEREET B 22/ T2 BRI K0 I A o
RY Nehz D2 LIEREW ARV, T AR
RIS R i Nl s B R S DA = R il
DOWFFEHE T2 < | AWFZEIL Z O EIZ R
WHkEE T 5 b0 TH D,

2. WHEOHD

AWTRIL, H T AR~ F a1k %
T5H & TS ) T T AR Bt ~%%
B/ A— FV) OFEGAE (AR EE
BEEMAEFTIIRE LT HZ L2 H
BINZT 5, SHIT, RPERH T AOH -7
FERE I8 7512 ﬁsw 2% 2 &%%nm“ét
O, HEFEEONRRH LT Aftd bkl
5V R FULALF L IRE @@Bﬁ
IEREWE ~ARFyEZEH U, FRhcERE
B M BN T T 1 O IEARTE ) %m
I n, T AL, BE. BROHEICIERL
SINHR., HEIZIZIERRICES L, F 7 %
&~wmﬁ71%$®¢%ﬁ@w1m%f
bb, T HTARKROMEE AR TFIEOR
LSRRI, BERE AT BRI S BRI T L
A7 AN—% b bR ChH D, R
MFFEIL, IREMARICKT T 2 B EEZEEOY O
ﬁﬁf%éoEW%ﬁE% F. 1) BlEE

7% (Melt Electro-Spinning: MES)ZE & oD 4# 4%
v B, FMIREEEFIEIC LD Y

FF IHTAK s T A R—DARTH D,

3. WD HikE
a)ﬂm#%@$§%®ﬁ¢&@¢%ﬁ

PERDER FICB T D EEBEE &L
720 EREFESFELE TN T AR A T
TAEVLENDDLZI LD, Kﬁnfill
R RN EE S E 2R ET 5, EEIEE
\ZIARLE . T ARBO T2 DO AERE. &
JERCER SN %Lféﬂ%#%%ménéoa
SR DI S HFT D720 D4l
“ormhmm@t/f—w% BIEE
il TR ER S EBRICER ST
w507/~PM WERRGEI D T2 D 7 F
77 A MRERIT, EiREmEEOREAEIZLD
t/f—wﬂgﬁﬁéntﬂm%%% itk
THHEHETH D
Q) A EEFIECL D) VBBRRT T AR
K 774 N—DRI#

AE L@k EE S VT, T/
HTAREBLOT 7 A =% A{E4 5,
ﬂwmﬁ@#ﬁk#é&wﬁmﬁ [EQTEIN

DD, WEEITEME, Rk~ 2T+ 5D
T, AT A CORMRDOREE 23 IEF (2 H
B T72 %, LiFePO4 SRLMSMZ &, AR DHLEE
MIEFE T/ Z 0 Bix03-B20s R b FTT 5,

(2) LiB &M OB & EKALF R E O

AKHFFE CTERL X L7= LiFePOs % V7=
LiB OEMAEIEZ 8 U T, flikErEE S s

BT AMKARICEH THDZ &%
FEIET D,

fffffffffffff
;;;;;;;;;;;;;;
+++++++++++++

¢¢¢¢¢¢¢¢¢¢¢¢¢¢ £ ]
ENES
b
+ o+
b -+
4 bl s
g b+
4 Pl + =
2 ]
+ v
g 3-—a 4

2 + o+
) SN

o Sy HERE
-+
Fl+ "«
EoWE ofeees
+ v

| P -
Bl+ +
¥ S
E
b -+
Pl + =
BF + +
/\ < R
b
P I + 4
¢¢¢¢¢ H I
aaaaa e

4. WFgERks
(1) FhREFEMEZEEEORIE
ﬂm#*%ﬁﬁﬁ%AWL‘ﬁ@ﬁ
Biy03-B.0; 20T A& ET VRl & L=
T AN=INBIF DT L EER LT, %ﬁm
WTIEEIZMILE & OHSRHFIZY T U A
%)/&ﬁ7xﬂ%%ﬂh RewwT ) —F
& LCERTCEINLSGE1E. e n 4
U, FErEFZEISIT MR u“jEEfotﬁ‘oto A
~OEEERAMTIE RS AT T AL IRFED
BAEREERL, L —Y —REChmo %
AE L, EEORROW R 2D, EREN
%‘:ﬁofco LWL 5, :@%E\%H%H;HE
ODfﬁ% IR SN o T2, ZHUTEESE
BT Z 2 X9 /KIEROFHEEZE IR
TM%%%M@\Wéidé< FR AN
ARE L T A, LY EBEEZEINTS
%%ﬁ%b\ﬁ IR K OVELE o HefkxdE
MKHETHDHZ ERHELMNIR T,
(2) T AREREREHT X D HrHlAE s D3 R
Bl % R 3 2 RFZE DR E TR L. 2
NETEBRMICERIN TV RN AE XL
B LiFeSiOs #& i D AFAE % B O HI TR
MLz, ZORE, MO TEWERIEEE 4
H$ 5 LiFeSiOs fii b AN AT 25 2 L 23 A
L (K2Z8), #Hlz)F st &l
EABM B O FIREMEN 3 D = & 2R LT,
FLERRR B DB B H T AR D 43 iR
Z EIF5 BITHMEHRR 21772 2 A, U
FULEFT N ULAICESBIT-HRT B
VLR VR T AR L, D oZED
H T ANIEGITHERIET H 2 & 2 60T
L7z, B2, ot o 2%, #
72 NagFeP,O; fiia/» b k> T8V, 7+ RV
A FUEMOEMRIEME & L TAHERIC
ETHZ EAFEFEL, v7f&w7) )
CREBMEBUCEHELERMEITHD Z L 2R
RL7- (K3&H),



0 1
l n
®
e — {os
| % .
= &0 ¢
g P/ %
o | 1Li,0-1Fe,05-2Si0, o
= [ =
o | at25:C 5
=2} v c
g | 5
0@ 049
. =
¢ =
1 Q
\ o I <L
i 0 o2
5 9o o0 o
0

00 10" 102 103 10+ 105 108 107

Cooling rate /Kmin-'

[%1 2. 1LiO-1Fe205-2Si0, 54 Mk > s ATz &
ERUREE (o) L VESIZE OTEE
b= ¥ —& OEt%

4.0

| FE#EL—K0.1C(0.02mA/cm?)
| &i&Na2/E
[ B2 : 1M-NaPFg/EC:DEC

97mAh/g

3.5
z By hAT :38V-20V Ist H
Z . 2nd
S~ s
Z 30
0 EHRAE
=
>

N
o

oL vy W
0O 10 20 30 40 50 60 70 80 90 100

Capacity (mAh/qg)
[ 3. Na,FeP,O; FEMi D Fe i B

5. LRRKmLF

(MeREamSC) (B 5 1F)
(1) T. Honma, N. Ito, T. Togashi, A. Sato, T.
Komatsu, Triclinic Nay<Feix2P207/C
glass-ceramics with high current density
performance for sodium ion battery, Journal of
Power Sources, #rpifa., 227 &, 2013, 31-34.
http://dx.doi.org/10.1016/j/jpowersour.2012.11.0
30
(2) T. Honma, T. Togashi, N. Ito, T. Komatsu,
Fabrication of NayFeP,O; glass-ceramics for
sodium ion battery, Journal of Ceramic Society of
Japan, &HA. 120 &, 2012, 344-346.

http://dx.doi.org/10.2109/jcersj2.120.344

(3) T. Honma, T. Togashi, T. Komatsu,
Spinel-type crystals based on LiFeSiOs with
high electrical conductivity for lilthium ion
battery formed by melt-quenching method,
Journal of the Ceramic Society of Japan, # 7t
A7, 120 %, 2012, 93-97.
http://dx.doi.org/10.2109/jcersj2.120.93

(4) K. Nagamine, K. Oh-ishi, T. Honma, T.
Komatsu, Formation mechanism of LiFePO, in

crystallization of lithium iron phosphate glass
particles, Journal of the Ceramic Society of
Japan, &HiA. 120 %, 2012, 193-198.

http://dx.doi.org/10.2109/jcersj2.120.193

(5) K. Nagamine, T. Honma,_T. Komatsu, A fast
synthesis  of  Li3Vy(PO4)s crystals via
glass-ceramic processing and their battery
performance, Journal of Power Sources, Z7iH .
196 %, 2011, 9618-9624.
http://dx.doi.org/10.1016/j/jpowersour.2011.06.0
94

(ER%HR) G5 1)

@ T Togashi, T. Honma, T. Komatsu,
Relationship between the formation behavior of
spinel-type lithium iron silicate crystals and
cooling condition in melting method, 10%
International Symposium on Crystallization in
Glasses and Liquids, (Goslar, Germany,
September 23-26, 2012). Abstract p.109.

@ T. Honma, T. Togashi, T. Komatsu,
Glass-ceramics for the active materials for
lithium ion battery, XIII International Conference
on the Physics of Non-Crystalline Solids, (Hubei,
China, Sept. 16-20, 2012) Abstract. P08-02
(M027).

® T Honma, T. Komatsu, Fabrication of
LiMPOs Glass Ceramics for Rechargeable
Lithium Ion Battery, 3rd International symposium
on Advanced Ceramics and Technology for
sustainable Energy Applications (Pingtung,
Taiwan, R.O.C, Oct. 30-Nov. 2, 2011) Abstract
P-009.

@ T. Honma, T. Komatsu, Fabrication of
LiMn.Fe;.\POs glass and glass-ceramics for
lithium ion Dbattery, Materials Science &
Technology 2011 (MS&TI11) Conference &
Exhibition (Columbus, OH USA, Oct. 16-20,
2011) Abstract. p.148.

® K. Nagamine, T. Honma, T. Komatsu,
Fabrication and Characterization of lithium
vanadium phosphate glass-ceramics for lithium
ion battery, 12th Conference of the European
Ceramic Society, (Stockholm, Sweden, June
19-23, 2011) Abstract No.2029.

(M=) GO )

(7 2 PEHE)
ORPL (B0 )
OBAHIRIL (B0 )

(Z Dfth)
R ARl

http://mst.nagaokaut.ac.jp/amorph



6. WFIEHR

(D) WFFe RS

/A E4T (KOMATSU TAKAY UKI)
R MEAR R« T35 - %
et EKeE 60143822




