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Abstract

Two reactions, V6013+V2:03—>4VZO,, and V,05;+V,03—2V,0,, both of which form V,0,,
were studied by using high temperature X-ray diffraction technique, under a reduced air
pressure of Pair=10"'~10° mmHg by continuous evacuation. Isothermal experiments were
carried out in vacuum ampoule (Pair=10"* mmHg closed system and 5X 10" mmHg con-
tinuous evacuation) and DTA (Pair=10"'~10"mmHg continuous evacuation) was also
employed in order to compare the reactions.

According to the experimental results obtained, it was found that V,0; was oxidized
to V,0,; by V¢Oy and V,05. In V,05—V,0; system, the reaction started at 340°C and
proceeded slowly with an increase in the temperature, while in VgOp-V,0; system, it
started at 450°C with a high reaction rate (Fig. 1-4). Different products appeared during
the reaction in correspondence to the atmosphere; in V,05-V,0; system, three products
of V,0,, V¢Oi3 and V,0, were observed in the case of isothermal reactions of continuous
evacuation (Fig. 3), but only V,0; were formed in the case of closed ampoule experiments
(Fig. 2).

In high-temperature X-ray analysis of pure samples of V,05 and V,;04 no reactions
were observed under continuous evacuation condition (Fig. 7 and 11). In the cases of the
systems of ViOu~V,0; and V,0;-V,0; V,0, appeared at 450°C and 300°C, respectively
(Fig. 5 and 9). On the other hand, pure V¢Oj and V,0; samples were observed to de-
compose at 300°C and 450°C to form V,0, and V,O,, and V¢Oy, respectively (Fig. 8 and
10). V,0s, therefore, was considered to be oxidized by the oxygen formed from ViOy;
and V,0s, but as to whether the oxygen is in molecular state or ionic remains uncertain.
The intiation temperature of decomposition of V,O; and VO;; were independent of
whether they were heated together with V,0; or heated without it; which led to an
assumption that the formation of V,Oy starts at the temperature where V,05 and VOy3
begin to decompose.
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LR TE LA, TORIGBELIH~To SR RY B, —F, V,0; ok NHVO, @
B RRE—RC G BT B 5, SFEME o NH;, HO, O, D& 5 EOMHBC X b4
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T V0, RBIL, 20 V,0; % H, TEIEL T V05 %, F7 SO, THEILL T VO 8L
72e ViOs5 & ViOu U VaOsne RIEIEHICBEL, n=co L n=3 DPHFERE BT S,
IR DOEREE A VOt Vi034V,0,, 8 20 V054 V,05-2V,0, O 200 KGR 177
o 1o SOEBEE Tkt 5 iR X SIEITC X 0 BEBIEL, LIk EC X 234
HEPIC BT SR ER S LOBE TSR 5 DTA L 1ilco 7, ThHLDHEELE VL0,
F L VO & Vo0, & 0 GRS A LI HRS L 72,

2. RBEBBIURRAER

2.1 HHoRY

211 V,05: PBUH LB NH,VO, %% 80°C o E M © 30 4 Huaik L 2 1,
250 £y v o DIFOREC UCHIERB E Lic, 20 1 g #5400 DTA B0 RISE T
U, 2% (100 mé/min) X735 450°C % € 5°C/min CHREG &1 V05 34
BHassl U e, S 7 R AT S DTA S BEC s Ul 02, BUBHE P & Sk o3 )
T 2RO I DB BN ORI I RoZ ENTE S, B3 V05 VO
OB L & DEEE V7o, ABEREO XRIEY ¢ — 233X T V05 st Lic (ASTN
~ F No. 9-387),

2.L.2 V,0;: BEIRL7CHE L HEB I V05 O 1 g & RERMFHE (300 mé/min)
C 5 I, 600°C CEIRETICEITc o e, BHheilelo XET © — 7133 ~C V05 13I8
L7z (ASTM # — K No. 1-1293),

2.1.3 VO k5 V.0, B0 03 g 2 A¥ Y — A IC4 B & H, SO, JialiR A (300 mé/
min) ¥2C 480°C CHRBE LG R IT8 - 72, 3 M HIEICHE OB O [VIH[VEH]+H[VH]) D (k2
WL 83.9% T b (SHTHNE 2.8, 4R Lre), XARIEHFIS ASTM 7 — 1 No. 191399 4
LOHABY OFIC—5 L, ViOy Th b 2 L ARERE N,

2.2 V0,-V,0, V,0,-V,0, REE

2.1 TS HETRMBE L 2 VoO5, VeOis A2 E it Vo0y EE 21970 2 v FLERT LI
MHEA L, # 3.2 ton/em? CIJEETE Lo, b A H O L~2mm o/ iic < i8nCoiva DTA
B X ORI RO L Uic, SR CO SRS FRRIEUR ZEE Lem, B E 3 cm DR
JEEVCHKY 1072 mmHg CEUEEA L, F7clifiBER N R B S TR R O Y TSSO




3 S X g X % \75013"\7203 B XU VzOs-VzOg FOFIGEE 79

—hiik E = 2 ) — R 7Y 5X 107 mmHg W BENICEER U e B, Wb BTRE ORI
BUCTERSF R €17 78 o o, FHE X SREHT SR OBITEE % 2560 £ o v . DU F@B#e L CE#Hr
FEOWEHRIC S L,

2.3 R EFHk

2.3.1 X gy BE2ETERSER 2142 B X GREITEE A AV, CuKa #i (NI 7 4 12 —),
EEIE 25 kV, R 10 mA, FEHAY » 1 1° FHAY ., P 03mm, HBEHBY vFL—v g v
BTV —DELEETTHR ST,

2.3.2 AR X #EEHT . BERESE 2311 B SRS E s X o° 5181 M K I T &
R U, BN 40 kV, HER 20 mA Tiils - 7o, ;:I&Hw?a%\'u‘%;%ﬁ“ﬁ‘ 107 ~10° mmHg =
2IFRIEER L ic AN Sz, $, KT LEBROEKTEN 107 ~10mmHg iw7c% X 53
ﬁvﬂ?iﬁ%ﬁ‘f;ofco '3‘4% [E% 4221 mmBHg D3R C b AR 2 7w ie i b, SR
BWEEDY — 22y 7 BWHL, FIEOEKECHD X 5K Ui, FHRHEEX320°C LTk
8°C/min, 320°C Bl ki% 9°C/mm THBH, EEAL V.0, BHGEE OB &1k 24~37°, DMLY
HILT X T 24~35° O TE e - 1o,

2.3.3 DTA: B 8001 H s - DTA Ay, FIEMHE 10°C/min CTfiln - 7o,
BFIHESRL (0-ALOs) 1k Merk #8317 v 3 - 3l3E 4 1290°C C 2 I [HiBe U(‘Lﬁ: 3 D¢, X R
BT a-ALOs THoTo, E X OUREREOWEL Pt-Pt Rh (13%) O #GE 5 i,
AR R 300 mg T, XL 1071~10" mmHg & 75 X 5 i &sx Lic b IWE R TT
oo,

2.3.4 LA B0 VI OFERIT JISG 12001 b & 5, /30 N TREEs L 7~

=y AR, EALEMEIL T o o, BB RO& S oy AROERIL KMnO, %
BT RT VI b Lo, L& BB MEME A T e » e, S O4& VP &L KMnO,
BRI LT WG D VO 12 o3e% VH R Uie, HALZEE H I —YE8 M5 2 pH £ — 4
k hPE LI,

3. EERERHIUER

3.1 HEBERIEEER

FPPMHIRE LT, kT bRTwAHkICh 3%, VO kLU V0 2 thth
V,0; A (AL 1) L7t % 102 mmHg FCHIR LB T v Arhic# U, fix Ol
15 s K OV S X 0 BIRUE R T I » fo, Bl o X BIETR R Y, Fig. 1, 21
w7, Fig 1-A bifiﬁbﬁll@ VeOus & V,0; DEARE O X f1EHTRC, Fig. 1-B~E X VO
V,0: BB 5 KICHEOEP SR TH S, 350°C T 60 4 B) LT, V,0, OETHILEE
b B RPRIEHT (A) &k &AL /clws, 450°C Tk 10 MO S (C) CTHRC V0, % B
L, 450°C, 30 43 (D) Tl & 61 V,0p OEHTRENRKE b, REED VO kLT V,0;
DA EI AT L RIETH D, 510°C, 10 4D (E) 1 450°C, 30 4D G HE & i [ UIE
PTH B,

Fig. 2-A WLRIEHID V,05 & V.05 DA KO X frlErX ¢, Fig. 2-B~D 1% V,05-V,0;
RIC BT B RIEEOFHRTH S, Fig. 1 D VeOp-V,05 52 & K LT, & DAL 340°C, 30 45/n
#(B) ¢TI G aSEIT L, V.0, DEHF#EEZE X, V.05 5 L0t V,05 OEIFTRE S K
FETTOREE (A) 1 I THET A LT b, LasLigais, 450°C, 30 45 (C) T V05 V03 O
TSV O, R LT V.0, OEIFTRE b Fig. 1-D i L TR &0, L 0 Eio 500°C
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0 10 2%|ffmc13f<?n dnqle4g// ) (?I?K” 60 70 Atmosphere : Pair=10-2 mmHg (closed
glass tube).
Fig. 1. X-ray diffration patterns of the A V05 @: V20, B Va0,
products obtained by V§Oi13-V,0s3 no mark : unknown
system: . Reaction temperature Reaction time
Atmosphere: Pair=10"2 mmHg ¢C) (min)
{closed glass tube). A Initial Sample
[0: VeOi3 @: V:O, M: V05 B 340 30
no mark : unknown C 450 30
Reaction temperature Reaction time D 500 30
°C) (min)
a Initial Sample DY (Fig. 2-D) Ch Mk B2 R0 LD,
B 350 60 o
C 450 10 Pl ED#ER DG, V,05-V,05 Fik 340°C 431
D e 50 DT V,0, DA B LT % (Fig.

2-B) 23, V40p—V,05 Fbd 450°C 31 T G 25
;z 4% (Fig. 1-B), UL, 450°C DL B ik VO HRiE V05 XD V00 DUERRIES X
DHEFT LT B &b
Fig. 3 of58t Fig. 1, 2 D HE L 3Hen, I AT v I A FEH LT, V,0; & V,0; D
”f?;:ﬁﬂ%&ﬁ'}uﬁ')kﬁlﬁ%bfg A6 (5X1072 mmHg) 8340°C & 450°C TR KB A 1T/ o ek BT
H B, Fig. FABRRIGTOE GO X $EH©H 1, Fig. 3-B, CIiKIGHEORE O EHTH; %
Tdh D, 340°C, 30 5 EDEH (Fig. 3-B) 1%, V,0s, V0, OEIFME L A W L T LT
% C Fig. 2-B ABEOMER VR ST %, Lo L, Fig 2-B ik TG4 2 V,0,
Td - 7o, Fig. 3-B Tk ViOs DEHTER2 R S fu 5, V.0, DEGBETRE 011) mHe V,0, ®
(022) ORI AL & b1 20=27.7 TH 0 & 5ici, Fig. 3-B 12 VO WERET B 75 naid i
HTENDI -T2, oL, 450°C, 30 4 EDINE % (Fig. 3-C) 24k vo1 D BT S Bl
#, Fig. 2-C L 2ig Mk TH 5 Z & H b, Fig. 3-B @ 20=27.7" Ol v — 713 V,0, @ (011) [ii
DEF PR THEHE L CoD WML H D, 20X 5BIGIRE & aFR T, Fig 2-C
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Diffraction angle 20 (°) CuK«
Sample weight: 0.3 g, Atmosphere: Pair=10-1~

10 mmHg (continuous evacuation). Heating rate:
10°C/min, Thermocouple: Pt-PtRh (13%).

Fig. 3. N-ray diffraction patterns of the
products obtained by V,05;-V,03 system.
Atmosphere : Pair=5x10~2 mmHg

(continuous evacuation). N SYORPN . . <3m o A 2 -

A V05 5 ViOy [ VgOys f&ki V,0,, I;lc 3-B ’CW‘t yx|()9 PR B PS4 fi

w: V:0; BM: V:0; no mark: un- ML B G HTs b, Vo0 V,05 5D K

known OB IR G £ ) RE CWMEND T Lashh

Reaction (ct)él)npermure Reac(t:g;ir:l)nme 3. %o CLEO DTA, HiE X 89558 50Tk
A Initial sample FIEhe B85 EMA Y TEAHET—ECR o X
B 340 30 » Sdel 2, o 3 A P11 0

5, At E AR Pair=10""~10 mmH

o 150 %0 5, AR RE AT ZE Pai mHg

THBFEHER L e b WER 177 - 12,
3.2 DTA =&

3.1 LT 2 2DREA MRS PR L Teni b 1ile - 72 DTA #i% Fig. 4 189, A
ViOu-V.05 5, Bid V,05-V,0, ROFEETH b, AL 430°C 3T 25 BilAT 5 v Fe Bl v —
7 (THAIE 470°C) 4 L O B gtk 300°C fFE B G T 5@ % 0 2 fe v — v (HARE
430°C) 2URE T %, DTA BT 1 (695°C), BB R IE T TN $ THR LRI L X
SRELT 21778 o 7o R, VO Vo0, /2T RS V.0, OB TH Y, —i VO D i
ET I (20=25.35°, 26.85%) & MHE X M te, V,0:-V,05 RTIELT V,0, D EIHT %77 L 7,
V603 =3V,0,4+1/20;, V,05V,04+1/20,, VO34 1/20,-V,04 O S Bk 700° KB 2 50T, £
FLFER dH=35, 33, —435 kcal TH v, Licdis T VOt V0;24V,0,, V054 V,0,-2V,0;
DRI L 010 V0, X AERTHREIE ST ThEi —213, ~525keal E7ch, Fie,
DTA OREFIHBIMNE &L L300 mg THorb TN TN DORIGTHT B V,0, DA ¥
11 8.6X 1074 90X 10~ YT 5, Lo TARERICET A REBITLHFI1.83, 4.72cal &7c
%tz Fig. 4 ol A, B o 470C°, 430°C @ F#lh v — 7 53 V,0p DA L % & T hud,
C— 7 DIFEIL B OFM 25 HRkEL DI LBy, SO ik Fig. 4 O3 & i13id 1%
LT3,

Moz & r b, Fig. 4d 038 — 713 FnFh ViOu, V05 & V.05 12 & 5 V0, DERK
SR B b 0 & B d, fifE A D VO VeO; ik v — 2 OBIAT % 430°C L » b 2
RISz 0, #lifE B o V,0,-V,0; F T L 0 ERO 300°C fREMLBHAREIELTh5 T &
FIRL, ChHORBIITSREEOFE L EENIEL TWS,
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Fig. 5. High temperature X-ray diffraction s

patterns for VgO13-V30; system. Fig. 7. High temperature X-ray diffraction

patterns of V,0j.
Atmosphere: Pair=4=1 mmHg. Other
conditions are same as those represented

Scanning angle: 24~35°, Atmosphere:
Pair=10-1~10° mmHg (continuous evac-
uation). Heating rate: 8°C/min blow

320°C and 2°C/min above 320°C, Target: in Fig. 5.
CuKa Mark h k 1 20(°) Comp.
Mark h k 1 20(° Comp. | 10 4 330 V04
O 11 0 253 VO ] 01 1 278 V04
- 0 1 1 2718 V04 - 110 2615 V05
[ ] 1 0 4 330 V203
,/GO
o &®
’?/27.8
a - TR S 5
2 . . 330 . glom T mm T aee, T
é i M é‘ 2535 ) m;:‘
= X
S| ahn, 243 L
x \\-\N‘—';/’r' | "};D‘C*;,
4
0 ‘Ié)o 200 300 400 500 600
L . f 2 . s Temperature (°C)
0 100 200 _300 400 500 800 .. . . : .
Temperature (°C) Fig. 8. High temperature X-ray diffraction
Fig. 6. High temperature X-ray diffraction patterns of VgOis.
patterns of V;Os. Experimental conditions are same as

Experimental conditions are same as those represented in Fig. 5.

those represented in Fig. 5. Mark h k 1 26() Comp.
Wm: V:0; (104), 330 1 1 1 0 2535 VO
(102, 243 - 01 1 278 V0,

3.3 BB X BEHFER
3.3.1 ViOu~-V,0; & Fig. 53 2% Pair=10"'~10mmHg = @HHEE A Lic b 1T
5o 12 VO V05 5o 5 X SRIHT A5 S CHElhix X FRITEe, Biilaliech s, < on
B VO, Vo0; DEHTEE M 450°C fFEA BT H 2 L atbond, Fi, ERHTHD V,0,
DEHTER G 450°C FE 26 Hbh, T OMERIRE & & L2 ClRT 5, & ORISHKIEE

KREBOWEL B 1-Tit, VeOi3 @ (110) H (25.35%), (003) i (26.85°), (203) & (33.5°), Vo053 @ (104)
(33.0%, (102) 1@ (94 3%), V505 » (110) T (26.15"), (400) T (31.0%), (011) i (32.4°) o EFMAE S R B2,
ERENOLEWTHEET 2 ERR TR L T OB OBMANRETH B 0, BT TRA Aot
B"'JEEI?M’%’Z““%XUBI/J\Lz_o
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it Fig. 4-A © DTA i o8& & 33— L Tw5b, Jois, 644°C ¥ THIE X FREH 24 7c-
THrbLEHERR LY L VL, BRHES LT 20=10~70° 10 te» T X BEH 2 {Tlco o & T 5,
FEAETTH V0, OETHRETH - 7278, 20=25.35° 1= VO O35 EITHR T L O IRIBARH
DS T BT (20=39.8°, 57.5°, 65.0%) zb..u&) bhto
Fig. 6 1742 &E Pair=10""~10mmHg I L2057 1e - fo VO, HIREUR o 70 X #
IHI}JTa‘n RCH B, TORTIE V,0; DEFHME DK E B biiilobhige, Lichi- T 107~

0° mmHg DWIES AT Tk V,0; I8 5 2 AR MROMHIC X 5B I3 w0 L Bbi
b, 2D EB, Fig. 5 WiRLWMETTD VO V,0; RIC K 5 V,0, DAERITIET S
VO & X0 Vo0 BIME I NIic b THDH T E bbb,

Fig. 7 (3285 Pair=4==1 mmHg HE L 22, §ii & A Vo0, BEHUR o AR X HEHT
Il 1ciiRTH D, OB V.0, DEFTIREL 150°C L 25 WA Lk U ¥, 330°C £
o Vo0, 28, B 450°C 382 5k VaOs 28R L T b, & OfiH s 108 Fig. 6 OfEE
b Vo0 DEEIGI L, FHEPOMBELENED CTRE SEETH T Lbhs T,

Fig. 8 1328 K Pair==10""~10° mmHg 1< iFtBER U 7o 25 5 VO BEREUR o F X SR E
Wa 1770 Tt R TH B, VeOy OEIPTHRIE L 430°C T B %13 U o, 500°C {38 7 5
Vo0, BB L Twh, 20 S VO, OBEIRE F T ViOp—3V,0,+1/20, ®
“I@?H;—Z)Jﬁi P DT Eptbnd, ORIEDPFMEENR N1 RED L &, 450~500°C € 107H

RIERETHD EHE IR TABY, REBRTIRLERTN 107 ~10°mmHg TH 506 BEH
LIS SRIERIE L E 2 BB A8, Fig. 8 ORI X3 & 2D X 5 I lbBy &S WBERIE T T 1
500°C Ll Cl A MIERMET+ 5 2 &b b, ZOMEO—2L LT, XHEHHmekE T
VO TH o T % OGBS KT 5 TGN VeOry OB ORI 3 0 EHAY 5 b0 &
22 x5, Fig. 8 1k T, 635°C ¥ TOFME XBOK T RS ASAL, HUBBEAL
Fo s XFREET 2 1770 - 1228, Vo,0u & VO o EFTRE Iz RfRIE ¢ - 72, Fig. 8 T 550 °C
BLET V00 ©J5238 ViOy I 0 LIk A TG BT FR 233 ok, FE X BETIKILS St d
SR BUBI R LT B O RS AR L TR b, BUBHEPIERE R X v L RIEAGETTL Tuig
Wi EEZ BRD,

3.3.2 V,0:-V,0;5 5% Fig. 9 1% V,05-V,0; FD A X SREHTFEE-C, SN, BldiEe &
OYEER G ViO-V,0; R b ill— T dh B, V,05 8 L0 V,0; OEHTHE 200°C (31T 72 5 @
LR pCiid L, 300°C L€ VO, 400°C {38555 VeOp HERIE U 0 T B, ViOiup-V,0;
% (Fig. 5) OB H ARG £ 0 KR SBHEE L, V.0, OB O BB HIC VOy 35 X
U VO IIRET 5 L b AT ABIE S 5, AR X EKTE (643°C) 1ICEiR ¥ chl
Lzl 2 i &L, XBEHR T 5 &b+ hric Vzog PAEAET B L V,0, OETHL AR
LTwie, COMBMILTOL5CEL B, BICRT I 5 V,0, @ FHR X FRIET & 17
79 &, Va0, fﬂglﬁ"['rm'!f)\ /i‘;"ﬁlnj ﬂiuﬂ’é‘ e &), 300°C me n blgl}h 531 f»ﬂ-ﬁul/ 1‘ (I“ig 11,
W V0 DR 71‘511-.1, T Z‘) & @"ZD &, e J—f-{r?‘é Vz()4 F {1 \J lm“é X MIBHJI W XD
LEGHREARL T Liichd, Lichio T, HOEAL T V.0, il % 7 < u;s;zww-@
X BT -cir, Vo0, OREILKRE {7 b V05 VO ORRIEMR V0, WL T 5% &3
Fa ’bh %o

BT 24775 - tnrti%‘:féboo Z @}'54321\{1 FTE Vo0, DABIL R B ivis i - 7o, 300°C {\Jﬁ
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Fig. 9. High temperature X-ray diffraction Tempera ure et

patterns for V,05-V,03 system. Fig. 10. High temperature X-ray diffrac-

Experimental conditions are same as tion patterns of V,Os.

those represented in Fig. 5. Experimental conditions are same as
Mark h k 1 20¢) Comp. those represented in Fig. 5
n 1 0 4 330 V504 Mark h k 1 200 Comp.
r'S 1 1 0 2615 V05 2 01 25.6
= 0 2 2 27.7 V,0q | 1 1 0 2535 ViOy
01 3 281 - 0o 2 2 277 V4Oq
] 1 1 0 253 VO3 01 3 28.1

F LU 400°C 1406 Fig. 9 OB & L HHLL CTHERFER VO, VO DEHHRAD St
DD, A XK TH (648°C) DT ORERITBEEACH - foid, Thalrid 2 L
J“’WﬁMH{iA@’C@o Tro T OBEE Lo O XREHT IS & 5 & K02 VaOs Th 4
2 VOns @[”J'fhf ME SN D A, V,0, P bivie - 1o, Licat» T V05 BlEE
DI X BEHREKC B b5 V0, ViOp ORI RBIERTE T V0, © 5 X o TH
T5 M)Jcifx Hitd,

Fig. 9 In 3\~ T, V,0, ® (001) [ & V,0, O (022) (iiE BT M 27.8° &L 277° CTHE e H &
5% LR X 5 il A AL 7z, Fig. 9 @ V,04-V,0; R FELEY M V.0, THBHD LX‘J’
L, VO HEEHR T Vo0, DR S b i, Fi Fig 10 1T V04 & (022) T
(27.7°) & (013) i (28.1°) OEHTH ORI L & 1TEF R U (B00°C {38) e Lzt »
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Table 1.

X-ray diffraction analysis

b

Z DL

BIL U TFD X 51 5
BT X %, i, 500~590°C

D DA HL, V.0; D
b B EIPTRE O HE ek e V,0,

Vanadium oxide observed by the high temperature

hREL ﬂéb:hfx % zt DEFEZBND, ¥, MOFELT;
ik V0, (27.79) & V,0,

Syst V015-V203,  V505-Vi0; VeOis V05 V203 V03 | V04
ystem Fig. 5 Fig. 9 Fig. 8 Fig. 10 Fig. 6 | Fig. 7 | Fig. 11
Pair (mmHg) | 10-1~100 | 10-'~10° 10-1~100 10-1~10° |10-1~100| 4=1 [10-1~100
- i i
Final temperature i
of the high tem- ; ;
perature X-ray dif- 644°C 643°C 635°C 648°C 626°C 631°C | 630°C
fraction measure-
ments
Vanadium oxide 7 7. 7 ; .
observed on the VeOrz V05, V203 VeOrs V405 yzog
high temperature V03 V404, VgOi3 V.0 V4Oy V204 VoOs | Vo0,
Z(l;x;z;ir diffraction V,0, V,0, 2Ly VeOrs V,0s
Vanadlulm oxxﬁles
observed in the
samples obtained V20, VeOus V405
by mixing after the V,0, V.0 <small > V.0 V.0 <sma11 v VeOsy Vo5 V04
}Ql-%'gytilri?flizlcﬁg;e 2~3\amount, 2 6138 1mount)
measurements é % E
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