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Effect of Soak Temperature on the KCl Flux Growth of
CaWQ0, Whiskers

Shuyji O1sHI*, Yasuhisa FURUICHI**, and Minoru HIRAO***

Experimental evidence for the effect of soak temperature on the growth of
CaWO, whiskers from KCI flux was given on the basis of the obtained solubility data.
The solubility of CaWO, in KCI increased gradually with increasing temperature.
The mixture containing 1 mol% CaWO, had a liquidus temperature of about 790 °C.
Whisker growth was conducted by heating mixture containing 1 mol% solute at 760,
780, 800, 900, 1000, or 1100 °C for 5 h, followed by cooling to 500 °C at a rate of 5°C/
h. Whiskers up to 1.2 mm in length were grown. The whiskers grown were colorless
and transparent. The whisker sizes increased with a increase in ATy, (= Tsomx
temperature ™ 1 Liquidus temperature)- 1 N€ value of A Ty, played an important role in control-
ling the size of the whiskers grown. The morphology of grown crystals was also
dependent on the value of A 75.. The whiskers were grown in preference to the bulky
and plate-like crystals when the value of ATy, was positive. Taking the yield of
crystals and the solubility data into account, the eutectic composition was considered
to be approximately 0.1 mol% CaWO0,-99.9 mol% KCl. It was experimentally
confirmed that a higher soak temperature resulted in longer whiskers.
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CaCLOB X OKCI12- M7 5 v 7 2 bii v 4 A3 —DEEL T3, BF LI,
CaWOEEZ KCl 75 v 7 A LB R L T A8, WHEENMEGCEBHEZE- T, ¥
4 AN —DERICERTI I ERR G L, v A —BRCRECOBEEIEE 1
mol % TH - 722, Z OWERE OFEERL LI, SEHEE,EL (120°C/h) Th
T4 AH—DREELLY, ChboBRERCS T IREEFEEE, WThb900°CT
Hote2 CaWO, w4 27— KCl 75y 7 ARBr RS I ETESHEREEORE L,
WERIKRET S T wine,

L2 AT, CaWO,—KCl ot g#Hmit, CaW0,282.3mol BHETH s EMEZ L
TWA2, Lalkdsb, §ido ks, CaWO, ¥ 4+ 25 — X BEEEN 1 mol %0 H
BBEBEHLEREL T B2 EE LS, KClieitd % CaWO, 0 & & o KIg

(800~1000°C) ZERE L2, Tk, RERDIERLI AL, ToHEBE L 765+
5°CTH-72, LaLisdis, HEEEHS 800 Clets i 2 FEEIfR o3RI % 22 B
5TIL s,

KT, BREEDOT —21E T, CaWO, 7+ A3 —DKCl 75 v 7 AKEIIC
BIFTHRERFEEOBEYHRE LL., Todic, BEEEY—E (1 mol %) &
L, BERBRELTEELLEIR T, Vi1 RI—-DEFERERLYRAI, —FTiE, 760,
770, 780% X O'1100°CT D KClizxd 3+ 5 CaWO, 0 BEBE # » b o Wl & L,
800~1000 CTOBEMEXYTHAE L. ThboBRE2 Z ZHET 5.

2. ® B K &

2.1 BREOHE

BREEAER O CaWO,&d U\FHRCEEENH, ¥ 1 mm) X, Na,Wo, 77 v 7 A
DOHBER L, KClLik, TIREFRELXA VWL, 27, As 23 rEEBRMO
KCl (395 g & CaWO.ff: (W2 @ #Ah, KCADEEXHSILDILHESR TS
L, TOHEZDERERIFHCHERE (760, 770, 780, 800, 900, 1000% X O}
1100°C) & 3 HFEMRFF L ek, BROKFEET IR TCAR L, A& 5 2EF CRE1L
L1n7 5 v 7 AREBAKTCEEL, Bot CaWOBEZXE Y H L7, EBAHEO CaWo,
O EREYRD T, BHRELEHE L.

2.2 CaWO, v 1+ A7 —DFEK

BB D CaWO, R E, HRERSAFED CaCO; & WO, ket ] @ 1 CEREBEAS L
FEWE 1000°CT 5 BEMEAL CHB L2, Z 0B ROILEHK N CaWO, TH B & &
% X S R EHT R CHERR L 72,

Z 0 CaWO 4 K (1.502g;1.0mol %) & KCl# 3K (38.498g;99.0mol %) % &
HL, BRI OHEIDERCFAR L. ThEEIFFR AN, FIEDOREHRFER
B (760, 780, 800, 900, 1000% X 08 1100°C) % CURM T CTIEL, TOEETS
BERREEEL, 5°C/h oB#HIEE T500°CETHRE L. Fhlli, BT CHREL, 8
SEEOEYIROE LKL, 20F0RoE LY 5 v 7 ARENRCEEREL, FRLE
ERA DML, AEEHSECEREMNETFEREMEYHAVC, BohEBRrBEE LA, X
bz, V4 A —DRIEEXHELK.
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Fig. 1 Solubility of CaWQ, in KC1 as a function of temperature.

W, BEECaWO, 0 mol B THREL Th b, ik, BREOHEEBRIC KT 5 KCI
DEFEL, WThb 01wt BEBETH), BREECHEYRIELTWRVWEEZLR
5.

M1lwkse, 770°CoOE, KClktL T#0.4mol %@ CaWO, 2 ERE L1, BE%
EHEIRDE Lo T, BRERFL EINL 7, 1100°CeE T % &, #910.9mol %
D CaWO, MM L1z, 760 °CTI, BEWIE L3, KCli+ 5 CaWO, 0
MRE L 0 mol %TH - 7o,

COBEBEHRC LS L, v A -FRERCHVCSHEY EEEE 1 mol %)
FOLTOBEEIEREL T — BRI 5 IEREE R T790°Cth b, &1,
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CaWO,—KCl Bk iz, CaWO,40.4mol % X b d < AV EEREROE & E %
bha, ZOIFEMHREZ, Berul 52nRDi-Fh (2.3mol %) &, CaWO, B
B, —77, HEREEIL 760~770 COBEEEL TV 313 th s, =i, REH
SATETRD I (765E5°C)WE B —BL T3,

V4 AW —BREBRORERFRE L AT, OBFYR LR T. 22T, AT BEE
FEEFRE» LIEEEE (790°C) ZELVRETHSD. CORLLHELLRL S,
FEES 1 8L 02 ORERFAGE L, WHERE XL Y ZThZh 30 5L 0 10°CEY, &
ERFEEC KT DERT, SEOBEER T &%, W—THRWThs 5. EBRES ],
4,5 8IV60EE, ERRBRECEMAKEE I Y chXh 10, 110, 210k L O
310°CEV., R, BERNTITNUEML, B FREE s 53 BRENTth A
5.

Table 1 Relation between soak temperature and A7s,.

Soak
Run No. Temperature ATy
§®) )
1 760 —30
2 780 -10
3 800 +10
4 900 +110
5 1000 +210
6 1100 +310

TN TSL = Tsoak temperature ~ 7‘Liquidus temperature (790 OC)

3.2 CaWO, v 1+ =5 —DEFK

L CaWO, w7 4+ 27 —SBEEEROBEEYR 2 RT. V4 20 —DEEFE, HE
MR CIBARIRHER TS » Ce, TOEERHEY L @S LLHERNER Y s 20 - %K 3 12
T, ThbDy 4 20—, SEECTONRFEHEGEYRAGCTOBRER L 5 &, HEEH
Thotc. BROY 4 AH—-DEIT1.2mm, Fi29.0umibEL T, Xhi,
EHEHETEMSE CHE LY 4 20 —DflxR 4 RT. ¥4 2Hh — DR, iR
BB IR TH /e, 74 A D - EFAGEEZ<001>THH, Fihe<110>
FRCEELIY 4 28 —4 H B2, i, FBROBHREHCEEL T, RERP
MARRRERVERT B Z L b BT, SORERE, v 4 20 — OHIE RS EET
LIch DT, VAaAD—DERBEELHZEDTED, Va4 2h— LFRIRERPBELC
WABF RS R, BRRESE, 2~10umBEO AL VRESETCHoT. Th
DY 4 A H—, HRESS L ORI S OB, XERRETR & SCHE D
ek s &, wFhd CaWO, Thote, ks, BRERTDO 7 5 » 7 AFFHELKL0.9
wt BT O/NEIRBETH o fo, BEHERRIERIIET 75 v 7 AEFOFE I LD T
e EEZ RS,

® 6%, £l CaWO, ¥ 1+ 25 —DEIOFHE (L) &REHRFEEOBGREY
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Fig. 2 Photograph of aggregate of CaWOQ, whiskers grown
from KCI flux (1div.= 1 mm).

Z /) N\ 0.5 mm

Fig. 3 Photomicrograph of typical CaWO, whiskers grown.

RLTWA, 74 A5 =0 L flid, HEFRFEET80°C (AT =-10°C) 0 & &,

F0.1mm THote., BREEFEEN800°C (AT =+10°0C) &itdL, Va4 AH—0D
EX3A%EmL, ¥0dmmicisf, RERFEENT80°Co L XOERI, &
REAB 2 2BEEEATVAS, FOBERYEETHE, REBORFIEMLE DR
BT, ThDTEBOBREMBERL, KEhvs A -DELREIh-DTHA Y., B
ERFFEEN 00°CTIE, BEIITNT7S v 7 ACBRBRL W5 Ths, Z0BEE
I, BRHPEREREESAREL, BREREES TR, Lids T, RBRFIEREN
800 ‘COEE L, T80°COBFE L » BRI OFKELT DD I Tedit, 714 AN —DFEL
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Fig. 4 Scannmg electron mlcrograph of CaWO4 Whlskers grown.

Fig. 5 Photomlcrograph of CaWO, whiskers and plate hke crystals grown.

SKREUE LI EE 2 bR B, Lk, EaRFRECEIMCE - T, Y4 A2 —DREX
R T EEINL o, BERFIREN1100°C (AT =+310°C) @& &0 L, fEix#70.6
mm ThHo-7t, BEEFEREXASVEY, BRBERZI W Y—kh23L, e L
L EOMFEEBIDINTHES S, FOLDIE, BREFFEENEWEEAREDOY 1 2 )
—BERTBEELIBRD, —F, 74 A»—0ORIE, BEEEREECKELLVT, &
E5 um THote, 7ok, BERFREN 160°COBFIL, REWIAFEe &, v

—IER LI ode, Dol S, H—BECHEEYRAVCTHWAZb bbb,
74 AH—DORIAREHRFBEOHERHELMIZT TS, By 2d—-2EKT
5L, LYEWEREOBRERETHLEVALETHB,
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Fig. 6 Variation of L., value (average length) of whiskers with soak temperature.

LT AT, BEREBRENT0°C (ATy=—10°C) D&, ¥4 2H —Ofcipiik
FERDER Lz, 74 A h — EERIKBROBILZITE L o o, RN ER S SRR
OR¥SEED B0, BRERTPCREBOBEDPFEL TWAZ LICEBRL TV &
Ezbh5, BRRERE BEOEERNTIEEZE LY, FRICELRENAF VD
DTHHH, BE, BRREZIEELXR > Tw5500% ., RERFFEE 800°C
(AT ,=+10°C) &b e, BRIRERIBEAERIIOT, v 2d—0EELE.
BB RIFEEE LY 900, 1000k L M 1100°COBE D, v 14 A7 —NEENCEEL, B
SRR ER L oo, —H, 74 A0 -0 THAIRIRESNL, 74 2D —io5d
LTH# 25% (RERFHEE 780°C) 72587 20% (REMARRFRE 1100°C) @ &4/ L ik,
%Eﬁﬁﬁﬁﬁﬁuﬁg Vo4 A A — PRSI I A IS ME L fe R D - . B
toXsr, EEGRFEEIER T RBEOBRBCAEBEELRBIELTVD, Y14 AH—
%ﬁ@#%tbkm,&ﬁﬁmﬁib%mvm§#6ﬁ$¢%_aﬂ%b®<§§f%a
Berul’ 5o REER2 & 5 &, CaWO,—KCl o E TS EIAE 2.3 mol BT
CHEAELT WA, ZORERPPHRIELETS &, WHEEEN2.3mol %X b b7
S SR KCI AW E LTHEET AR FTCH B G, CaWOEREER TS Z &1 T
ElowZ tiied, L2 AN, RERTE, WEHIEE 1 mol X0 ERBE»HHL I
T4 AT =DERL D, Lichio T, MR CaW0,232.3mol B X b b2 7e
BV TthHs, Berul HHERDICIEHERDE, 4 A7 —BROKEGRFBR L FET
b, LIAT, FRLCEROERY, RERNFEECKERT, 1.3gThotk. 7
Tehob, HWHEOWSK ERME LTENT S LnTtE ke, BRoNErRE I &,
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AT CaWO, (0.1 mol %)—KCl (#799.9mol %) TH5HEEETEX L, Thii,
B 1 OEEEME E OFELL R, ik, 5~120°C/h OB HHEE OB EHICERK L 2
Va4 AA—DRECHEISSFHETL, HEMAKECaWO, (#70.1mol %)—KCl (#
99.9mol %) TH -7,

4, %% £

CaWO, 1 mol %% &L KCl 75 v 7 A0 BBREBREEHRH LT, RE1.2mm TEA
FHHD CaWO, 7 4+ 2 —%BFR LI, ERLUCEBEMGCE ST, Y4 xH—D7
7 v 7 AR E LETRESRFREOFELIRGT L.

(1) BERFEESS - AT fERKREV) BE, BV 27 —NERL.

2) EEHRFEESEV ATy fBRREV) BE, 74 X7 —MEENICAR L .

(3) HHEIEE 1 mol BOHEYOWHIREE IR 7190°CTh » o, ML, CaWO,
(#70.1mol %6)—KCl (#799.9mol %) TH-1k.
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