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A Study on the Electrochemical Behavior of Au and Pd in Hydrochloric Acidic Solution
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Abstract In order to recover Au and Pd from the leaching solution of various electronic wastes by electrowinning, the

electrochemical behavior of Au and Pd in hydorchloric acidic solution was investigated by means of voltammetry. The
reduction potential of Au ion was 800mV and the limiting current appeared at 470mV in electrolytic solution of gold.
The reduction potential of Pd ion was 500mV and the limiting current appeared at 150mV in electrolytic solution of
palladium. However, in Au-Pd electrolytic solution, the potentials for reduction and the limiting current of Au de-
creased as the content of Pd in electrolyte increased, and the potentials for the limiting current of Au and Pd closed
nearest together when percentage of Pd electrolytic solution was 30vol% in Au-Pd electrolyte.

Key words - electronic wastes, electrowinning, gold, palladium, voltammetry

1. M =

HEFA B A WEE HT AT AR
TE38 S e FHAE Holx 9lon, ofd wat At
d HA71E Fole ASSE EHEZ sle A7) TS
T F71EE Qlel, olE AuSe AMEe] 2T W AA
o] tiide] = gl

Aust Pd= Azbdel @ol AHE-H e ASE2 3
vz, AF4E A(wire) EE Hoj2E2] e Win s 2
2 FH7)71e] AREET Q. o]F 35S AR ERE §
=9 AR AMEE AT W7l SRR, RS A
Ak 718 F9 A2 7HA] BF okl g EREHA E
A}, 22, olF FF9] w7F B2 2717 A7) WE
of A2 o AFEE 94 ET g dx, AsS
HeFA el AEAAA Aol v AF o] MR E
FEA "ok g A71E ol FaE e Augt
Pd= 3FFAAA M2 £3E 7hedol 22 ATSoR
Augt Pde] B3hA <l £2|FA L Ate] desich

A E Fol) Sa5o] Sl Foole B AUy B
1=

) shke Ael A

=
Ae o] $3tel 342 HAl ¥ mEEs FA 2ol

AEET Gl e, ARESEE T Sl ArE
gx Ago] vlxdted AddHql eyt 23| Fo).
b, & T4 e Augt Pd7} EASE $4do 2R
B A7)55 A uige] o7t o]F AFE AHA HeE
4o & voltammetry S ©|43le] Aug} Pd oj2
o] &% W EgpHor EAste Wit FEYE ATy
olF F&ol £ AYFEA AFel dF 72 2AE
F-gstedct.

TEE F U BebE B 99.99%) & 2HF Asto] %
Sol ST F, A4S A Ashed oF 80T L=
@ 2YEL th] datel A

—

A,
ki
5
i
T
R

&+ Azstgct. o|¥A 2& st

At 2 gstuie}gatel FRTE VRt 2T EY d8F
At gl odsialelgat 8- AR

Potentio/Galvanostats  ®l=2 EG&GAHY =4

263AF AHEsle] A& sastgn). 2 A= (working

electrode) 2. 2= Wl o) vlwsle] 7}Ao] 2 4 Y 4

EA4k4 9] 3Hlo) t)dF 3 ghe] 2h2 glassy carbond At



DERE

S

f3lgem, HIHAe] lem?al AT A (rotating
disk electrode) & o€l FZ3S (reference elec-
trode) oll= Ag/AgCl AL AH8314z, A= (count-
er electrode) ol WE- A& ol&stgct. A|4H AT
% =T [00ppm~500ppmeE dlda, AF2 (25T) o
A AMARE ek Az 448 120m el A
a4l 482 100ME stglom, 2E Al g o=
0.1M 9] HCl #-4= da)j AR A 0.1M &) NaCl& #7183
o}, " AHE AAE7] Aol &4 5] §-EALE HA3)
7] 318 e e ALrtag o 1A Fdshlch Aafd
FA] AGFAEE 20mV/s 2 3ot

3. 2t ¥ 1

3-1. oE FHK0|2 Ml B2 HI(EEE AE

E AgelME, Ay, Pd olo] 74z bE 07 EA3le
Aafoff thate], el U Kol FEol 2 &
VAR Ep), FUTAAF (oo, BATAAF 1), F4HA
(D) 2 & FA}3}7] 98}e] voltammetry A3 & 885t <ict.

1) Au J3|l=

23 1& Au o] %7} 100ppm~500ppm el A&
Ag o]43lod Hx|Abefe] Aol 4 dejxl AHt-AF
4 (voltammogram) & el glck. A x| Aalj&ol A
QA3FA F4Y F Fo LA (E) £ 2 800mV el
T, FUIA AR (o) ol EE = A9 gh2 & 470mV o]
sith =9} A9 2 BAFAAFY A9 g AL
A F2 Au FEO FAG] A A g JehAd
o 2% 22 ALY F Aud FE U 48 3%
ARF (e & W3bgHE Vb ZAd], 284 & 4 3l
o Auigie] AT S-S HAF 5 st

27 3& Au °]& %57} 100ppm~500ppm <) A& 4
Ag AP HF o2 A iF A7 9 A-AF
TAdelch, olu) AT AT 2000rpmo R 3Fgdrt
AT AFE o] &3 kAt S daA] Fof #uA
A (Ep) &= oF 800mV 2 2|80 o] 2l g]e} A5

T T T T T T T

1
160 - Fe ~==- Al 500ppm 4
i === AU 400ppm

----- Au 200ppm

120 _' i ."-\ Au 100ppm

I/ pA
3

40}

08 0.6 0.4 0.2 0.0
E /V (vs. Ag/AgCI)

Fig. 1. Voltammogram in Au electrolyte with various content
of Au using stationary electrode.
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Fig. 2. Relationship between ir. and Au content in electrolyte
using stationary electrode.
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Fig. 3. Voltammogram in Au electrolyte with various content
of Au using rotating disk electrode.
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Fig. 4. Relationship between i. and Au content in electrolyte
using rotating disk electrode.
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Fig. 5. Voltammogram in Au eletrolyte with 300ppm Au at var-
ious speeds of rotating disk electrode.
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Fig. 6. Relationship between i. and angular velocity of rotating
disk electrode in Au electrolyte.
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Fig. 7. Voltammogram in Pd electrolyte with various contents
of Pd using stationary electrode.
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Fig. 8. Relationship between ip. and Pd content in electrolyte
using stationary electrode.
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Fig. 9. Voltammogram in Pd electrolyte with various content of
Pd using rotating disk electrode.
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Fig. 10. Relationship between i, and Pd content in electrolyte
using rotating disk electrode.
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Fig. 11. Voltammogram in Pd electrolyte with 300ppm Pd at
various speeds of rotating disk electrode.
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Fig. 12. Relationship between i. and angular velocity of rotating
disk electrode in Pd electrolyte.
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Table 1. pH change of electrolytes with various content of Au or Pd.

100ppm 200ppm 300ppm 400ppm 500ppm
Au electrolyte 1.86 1.61 1.47 1.33 1.24
Pd electrolyte 1.50 1.46 1.42 1.39 1.31
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Fig. 13.Voltammogram in Au-Pd mixture electrolyte with var-
ious volume ratio using stationary electrode.
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Fig. 14. Relationship between Ee. of Au and Pd and content of
Pd in mixture electrolyte using stationary electrode.
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Fig. 15. Cyclic voltammogram in Au-Pd mixture electrolyte
with various volume ratio using stationary electrode.
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Fig. 16. Voltammogram in Au-Pd mixture electrolyte with
various speeds of rotating disk electrode.
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Fig. 17. Relationship between i, and angular velocity of ratating
disk electrode in Au-Pd mixture electrolyte.
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