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A Study on Electrolysis of Tungstate.
Part 2. Behavior of Acidified Aqueous Solution of Tungstate
through Electrolysis.

Shigeharu Funamoro
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2) oFtamELETHHEIEO pH 2N WE, BBREREEOAE WER, ¥/t Na,
WO, DBEDAZVERI LG BELND, L LEBORCEBILEOWMENNBET 2RL, &
BDED TIRE L T2 bo

3 pH MECHEL A5 &, SKROBECEBRIC ERORELRTN, ThbOHiRY
FERFTIM B E A R T 5,

4) pH HEE#MRLY A5 L, HRTHD CTRRDOREEDLT,

5) Dk EMICET HEEOWEIL, Na,WO, /KIEK &2 MERHIC Ui %12 4 U 7 Para-
Sodium tungstate DBTAEBEM L EZ BN b,

ST, ERITLN TRy v 7 AT YIKIBROBINCR T, £ OREBBEEOM &% WOs 120
g/l, NaOH 120 g/l » LT\ 5D»%<, Ziuk NaaWO; ¢ LTH 1/2 Mol AEE L, RO
NaOH « X0 TR 7 A% ) HART S D Th b, EH b OMEO L OIHELTHELIHT AV 72
Na;sWO, mfthic, WO, 120 g/I, NaOH 120 g/l o¥ies, %7 pH MED R HCI oft
Dz HoSOy &V, FDERMES v 7" 27 v IRVBMRTIC & AKITEIR R Th, BRERrLS 7
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2) WO; 120 g/I, NaOH 120 g/l DFEBEFEN’ERIC X DT 2%, Na,WO, KR E 21
FIUCTh %, BIDEBARCEBAETT5 & AL 2788 L CHETHUWEBETIIHEET %,
Z DEMERHRE L TITR LR PH 4BECRBOFT L WHETIC I oTh, dELhEaE Uk
Vo TODZ LIIANDEKERT SR TH 508, AR 2B 3T 12N H,S0, % H
L7zdDTH B,

3) M Lol e, 6, KR, =y r AV E0SBR A BRATIWISEEIEELED,
WECHRA2ETIKE L CTRH L RCBRAa LD, [ALASTIEAL ZOBRATR LR,

4) W4 Coil W CEBMT 5L, pH O/MSWE, BEL ) SRR, ¥ LBREEDA
VR, BHCEBED SEENFbI TR DOREE L £ AT IkET %,

5) BRECHALNICIBROEGIIHERINEE Th 503 MBERIET 5 L WIS Ud 3 Ul #fk
KauEAREL LT 2, ZE#E® 100cc smc 12N, H,SO, #HE T L (4D pH i
BMEL, RxZHLT—HIFDEE, HFHIL3045EML IS DO RO BIEITH S ORRES
Table 1 H#RT %,

TABLE (1)

Comparison of Appearance and Electrolysed Products of

Fundamental Solution in Various pH

Electrolysing Condition : Pt-Pt electrodes.
Room temperature
Dc = 2/Adm?

Unelectrolysed Electrolysed for 30 minutes

H Appearance of Solution/Appearance of Products|/Appearance of Solution|Appearance of Products|
b before Electrolysis by Condensation after Electrolysis by Condensation

1 | Slightly yellow-green, [Large column or crystalDeep bluish violet, opa-| Slightly blue, trans-

and transparent like cube sugar, colcr-que parent crystal similar
less & rhombic system to cube sugar
2 -ditto , ditto ditto ditto
3 | Slightly light yellow- Colorless, rhomdic cry-Deep bluish violet andiColorless columnar cry-
green and transparent stal of large column |transparent stal belonging to rhom-
bic system

4 |Colorless & transparent/Colorless, rhombic cry-Bluish purple & trans-Colorless, rhombic cry-
stal of large colnmn parent stal similar to rectan-
gular plate

5 ditto ditto ditto Colorless, needle or
rectangular plate like
rhombic crystal

6 ditto ditto .
Violet & transparent ditto
7 ditto ditto Light ' violet &trans- ditto
parent

F 1B B OLREMCOWTIE pPH 4 DEBEK 50cc #EIER L FRRICEMR L, 045BHEDO LD L
1%@%@@%@4w%dﬁ,%h%ﬂﬂ?6%ﬁﬁﬁ@ﬁﬁ%ﬁﬁbho%Dﬁﬁ%TwRZ
CoRT,
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TABLE (2)

Stability of Colored Sudstance Caused by Electrolysing the Acidified
Fundamental Solurion (pH 4) against Various Reagents

Electrolysing Condition: Pt - Pt electrodes
Room temperature
Dc = 2 A/dm?

Reagents Used

Solution Electrolysed for 30 minutes

Solution Electrolysed for 1 hour

Blank

3% H:02

IN. Fe SOy

IM. Fe Cl3

1M. NiSO,

IM. Co(NO3 );

Formalin

At first transparent clear violet, but
the color fades away until it becomes
colorless and transparent in 48 hours.

Turns slightly violet and transparent
by 2 drops.

Turns slightly yellowish green with -

a tint of brown, & transparent by one
drop.

Turns slightly yellow and transparent
by one drop.

Turns dark green & transparent by 16
drops.

Turns dark pink & transparent by 24
drops.

No change observed, but the color
becomes light.

At first opaque dark purple, then the
color fades away, but it remains clear
violet at least for one week.

Turns violet & transparent by 3 d_rops,
and slight yellow with a tint of violet,
& transparent by 31 drops.

Turns siightly yellow with a tint of
violet & transparent by 2 drops.
Turns slightly yellow with a tint of
violet & transparent by 2 drops.
Turns green & trans parent by 5c. c.
Turns dark violet-red & transparent

by 5 c. c.

Deep violet & transparent by 5 c. c.

Note: 1 drop 0.03 c. c.

6) MRMEMISKIC Glucose, Tartaric Acid » X 5 ieE#HO L EXBAL TEFRTIL, —&
BEEEBDOME R ET BH, BEC IO TUELRAHITHYNL Tablel DD LFKTH %,
7) BB 100cc 17 1Mol. Co (NQy), 2cc %z % L ZEOKAEN WAL ET % 1 12N, H,
SOy ZWT pH 4 % CERMEALT 5 & WEEE DO FEBEBIRLIBK L e 5, Pt—Cu BEiEL A\VE

BT ERIRBCRE L tD, T2 T, 3% H,0: 2T L (GBI (BT AL, R
BEDME\ 2 ¥ TR BN S WIHE Cu S R WBEF 2 2T B DA TH 573, BtHEx 1 ~2
A/dm? By LBE% 50°C M Er Tt 2~ 3min ¢ CuRLEEDIKAEESBILRYET
LEEMEE D, Cu B AKEDE, F/AKRCEL, BEMEEL Cu HirbIhEOT, B
WalhA EREET 5 ¥ THFEL, 2N, NaOH T L ohic Zn & HCI, % 71X SnCly &
HCl wXx»n WO,~~ DElEHBRE*EARD LM WO DMLY R,

8) PH 4 THHE L @A T 3% H,0, Zinz, BREROBDOECLIL L LEML
}5 e, #5min REBEEEED pH 11 3 wmBEICIE 7 5k, WD e ¢k

pH OB bR, ¥l Cu FTILBEEMLIN,

9) MBI S W OBEME
a. B O
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H,SO: < pH 4 » U7-#mEA% 100cc
Tartaric acid 1g
FeCl: 1Mol 0.5cc
NiSO; 1Mol 1lcc
b. & # &
BIFE 2A/dm?
B B 90~95°C
B 2hrs
c. fiLi-e@uo W oxs
i. Cu W& RIFTX <Kk,
ii. 2N. NaOH %% C 2min &jb,
. K ¥k
iv. FK 10cc DHRIIBRZHZ L, BEHEY Cu LIKFERFET,
v. bcc TEHME,
vi. K&z 100cc & $ %,
vii. Cinchonine Hydrochloride 5cc %/nx, lhr #%E3 3,
viii. glass filtre (G—3) ZHAWVTEHBDO WO; 2 &l
ix. k3 Cinchonine Hydrochloride % 100 fZiz#R L 723 D5 HEEE >,
x. glass filter EDW#K%E 120°C ©, 5hrs #lk,
xi. WO; & L CoBERKE 01142 g/dm?
W L CoHHEE 0.09678 g/dm?

i, & DRBROME DO HRICILEEI2R e K2/ 30 5B LHtT 5 L BB E I L6133
N5, LERHFELNLTHIKABOESBIIESEL TRANZOHRIIE W #BEH IRV T, HL
FeCl; O X W BaDERYES LITHT 5&BHmic W pBliE I35,

Il % =

Na, WO, KIARDBMRNERHCRTFENC OV CULE LR IR L1, FERC R T %
WO,—NaOH Se/KiBEDOBHERICEE L THIFEIC X S PBREN b, It Bi 1 & M E %
ERTHOCK LBEHFIRATHLDRNREND, ZOBEROHENMIER T SO, #
T2 BB XDl D Tl HH3, 4D Wolfram Bronze TR I A @ADL L FEL LI
HHL b EL DL LNHSES, HIH Na,WO, D#E41% Blue Wolfram Bronze Na,O- 4 WO;-
WO, D Lich, WO;:—NaOH FZon#413 Violet Wolfram Bronze Na,O D% & 5 DTl
WNEA S v UL, & OEEMENIENC X > TR LIBKEITHANI B Lich27bonbd
DENRLFRTHDZ L, BROEx DBRMIFDOBATESCRET L LicErbRS L, [LEH
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72527 Wolfram Bronze X i3ps/gh Big oML FT5d0 Tkt Bbhs, B,
BRRBOLAEIC L 2T pH 23 L < HH#E LIEBIHEIRIE A £ REGE <, a2 L < BN
IR L LR pH OFERRESEL, B3 pH ZERB L § TS TS5 nRm
EICR 5 THATBO TRV L Bbh b, SO 5ICsy 7 A7 v BKEROBIR L ER L
TR T HWOEES, RREOEMB CHRADISIDOEILX L2 & &, BB pH OXFERE
KExET 52 &L BIROPERCENTHER 2L LT b5, Hb
WO,~—+ 4 H,0+ 6 e2W + 8 OH~

CRT W DR TREBBNERCALEOTLED OH- waih, TOBSITATE T,
Lo b RERCHEALLBED = 320X —ClE, HARRED % WO: OXEBT TR X 5 7o
WO, —W,011>W,0,—W,0,> WO, >W,0,>WO-W iR, f < e\ BRSO Lo hs
Tohd, TORBTCHFEHELILLDTHA ), E>TEBRERLL W 2B IR 551, B
BMED OH- %R, WHAREIIEE 52 & 2BFRTule b,

W OBMHENC BTz Tartaric acid (% pH Ex #3570 #EEAI<, FeCly 1% Table 2
DFEREZFIAL CEBACHE S BOBEELZ T T LA AV DThHY, NiSO, OFind W
& Ni L ofiFeBRCANICSDThHS, NI LIIIFHE LB bRD W R L T /s
BHTHEEL TOEPEOCTULRIERET 5 £ TOERC 2, ERT A7 ) B TRLNIE
BOKELHBELTAD L, ROBY Th b,

EREE| B O OB E OB Oo®B o K E B
2 hrs 0,035 g/dm?2 WO3;—NaOH & 7k & % ®
2 hrs 0068 g/dm? E 2 w HiPOs & ®
4 hrs 0094 g/dm? ” ®
30 min 0.4230 g/dm? B OH B % % W M ®@
1 hr 0.7590 g/dm? ” ®
90 min 0.8520 g/dm? ” ®
2 hrs 0.8460 g/dm?2 ” ®
3 hrs 0.8590 g/dm* ” ®

HMET v 727 v BKAENLD W BT HEMET V5 ) W AWA T T, BRE%EH
WCHEBEE TR LES C L EAOk, Lnl, BIERE L 0RO TLE W aHE
DHNEREEE AL Z L, Bt W ORERBEMICENTT5 Z i 8@ oWnTiE,  fRed THER
EWEIRE L L CABICBINS D LBV,
IV 5 =

WO,—NaOH Rozk¥iz HSO: CH@RM:: LIcHic 2T, WEH DM, £hr By )
FIcEEDFTE, ROBEERCRT S W OBITO MM S on Tt Lic, Bl

1. WO; 120 g/! NaOH 120g/! 0REEEAE>< ) vk 12N. H,SO, © pH1 55 pH7
FCIFEEL, BiEL BRI RRCBET 5 EEERR G ZET,
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2. BRMEL LR Pt DUNOSBABAT 2L, @BREMSE, DIRECEEBIED, ¥
ez D% Pt—Pt BRECEMRL CHRBEE 0D, Lo bBARESR\ L EERERC AT S
ZBEL D, FHITEKICE LS OHE L THERMILETh D,

3. B CELRIEGIAAL Wolfram Bronze WML iR E 017 7> 727 v BRI
DBTLERMEEZ BNBY, BIECI>TELNRICE DI, BFEY S T FcBEIntEbLht
R LTRA LA TH B, FEABRISEDRIAI ORI CERBCTORECHET 5. hb
DEHDL, ZOHHIBEVEEOBRT LT TICEHLZHEO>TWE 0L Bbhb,

4. FTORRCA 2 RINL BRI RER 2 BT % L BB G WA BB pH OFR
i TN R oo BN :

5. pH4 oA 100ce @i L 1 Mol, NiSO; 2cc 1 Mol. FeCl; 0.5¢cc Tartaric acid 1
g iz tcesd Pt—Cu R T Dc=2 A/dm? 90°C~95°C DLMHT2EEEEMET 5 L Cu i
EBEIHET S, LOXFME Ni 00X 5 Tchrnzoduzc W 2 009678 g/dm? fri I hiz,

6. ERMERICIANT B 5 v 7 A7 v KIBROBMHCIEGHED pH REREYRET L, XK
CREDOBTTEEL BT S LNEETH S L B3, AR THFLBERERIIEEEII LT
N ) FACEBEOREOFERETH S 0.8460 g/dm? [ HETIUIERE VYOS 508, HWIT
KT BRI —BOEEN I IND DT, BT An VBEOENLTh{BREL2LE W OF
WRAREEL 72 D 8 %,

ABFZE L B F A R SR =l sk, JUNARE M R SRS, O AR ERE
s, MIESEOIBEOTI, ¥ 28 AECGHERI RS RN LB Tirbiicb DTh
D, FAHEORMCIIEE FEHK SR E ORI i hE b o, Rl L CHREDMEELET 5 RE
Thbo
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Summary

In the first part, I have chiefly dealt with the results of my studies on the
behavior of hydrochloric-acidified sodium tungstate {solution. This research
completed, I next proceeded to study the behavior of the bath acidified with .
sulphuric acid instead of hydrochloric acid, using WO;-NaOH aqueous solution
in place of sodium tungstate, and also to study the changes that will take place
when the bath is electrolysed. Thus I finally have succeeded in electro-plating
metal tungsten. The results are as follows:

1. A solution containing WO; 120 g/! and NaOH 120 g/! was made.

2. This solution was adjusted by 12 N. H,SO, (pH 1, 2, 3,4, 5,6, & 7) and
then condensed. Thus a colorless and transparent crystalline substance belong-
ing to rhombic system was obtained.

3. This acidified tungstate seems to be para-tungstate. When metals other
than Pt were inserted into its solution, it turned violet.

4. By electrolysing this solution with Pt—Pt electrodes, it turned dark
bluish purple, its stability being nearly proportioned to the length of time of
electrolysis, although the color fades away to the original state when oxidizing
reagent is added.

5. When the bath of 100 cc para-tungstate solution added with 1 cc of 1
Mol NiSQy, 0.5 cc of 1 Mol FeCl; and 1 gr. of tartaric acid, was electrolysed
with Pt—Cu electrodes, (Dc=2 A/dm?, 90°C~95°C), a metal appeared on the Cu
cathode. The .greater part of this metal is nickel, but tungsten was also
discerned. (yielded amoung=0.09678 gr/dm?)

6. In case para-tungstate is electrolysed, the adherence of tungsten to the
electrodes seems to be hindered because of the incontinuous section of pH on
the cathode, and also because of the production of a violet substance.

If conditions of electrolysis are improved so as not to be affected by the
obstacles mentioned above, the electroplating of tungsten can probably be
made possible in the acidified bath as well as in the alkaline bath.




