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A Study on the Determination of Diffusion Coefficients of
Metals Dissolved in Mercury by Cyclic Voltammetry
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Abstract

Potential step chronoampherometry at the hanging murcury drop electrode is proposed

for determination of diffusion coefficients of metals dissolved in mercury. The expression

for which the algorithm is derived of metals. The diffusion coefficients of lead in mercury

at 25°C were determined by the present technique.
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Dy %f;s)—sm(r-swmz —0 (A—10")
Dy LTS g0 (r.5) 4705 = (A-11")
IS A4S LUFIE ik 2 shas
2 (1-S) = 4, exp( -7y 5 VB exn (1Y 5 ) (A—12)
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2p(7+S) = rg; +4, sin h(r«/;%: )+B2 cos h(rf%%) (A—13)
2822 Co Cre i .

Cor-8) = —Sot-4 oo ( r\/-_):--";‘— exn (75 ) (A—14)

Cetr-$) =~ A2 gin h(T\/—g_R—>l P2 cos i (r\/w_.«) (A—15)

2 34 4714 .
7 oo o], Corb #3902, B =0, 7 =003, Cer}Fa(9Cr/0T = 0)ol =z B =09 #Al
2 3y (A-14), (A-15) A& v 43k 24 At

Co(1-8) = C° A A‘ exp (—T\/——DT> (A—14")
Catr-8) = St gin 4 (1] 5) (A—15")

dolAl (A—14) 4% A 72 vlE

dCy(T+S) <—«/_,—%D——> exp(—n/wg: )T exp< T\/ _>

Atod = A,

ar 72
e () W
2 9. agns (A7) A& Hs geid oz e BA4E % 4 Ak
(458, . v (oo ) = 70
0 - 0 To
1’;}0} eXp (‘T“/%) Ty DS/E yéii/ S ) (Ao
To
e} L Ao o
Dr (ié—kd(%&%:m = '2;-[—:1—2« { sin h( —--ﬁ> 7’0\/-—.« cos h ( \/%;ﬂ:(ff(j/ﬂm
A, Yo L (J/nF) _

O { Sin 4 <7’o\/;‘> To\/—— cos h (To‘\/?)} (A-1D)

(A—14"), (A—16)5+ (A-15), (A— 17)¢] @A 28E A4 mdyrE g4 2 A}

ct 09 =G () = F - HIB

9 Ae 9 Laplace WEA 714
.'. Co(To't) = g-l {Cg(To‘S)}

—C— T}D f‘ {m(tl';;)“ J_?Z ext ( Do(l ) ) (ww %) )}

X (i/nF)du
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—cx__1 _(*_j/nF Ll (e (Do VD, —
T Tt e S (B @) et V)

(J/nF)du

=0~ [ L (L6 ¢(PYL ) Gpan (a-19)

& G(x) = exp (x) +erfc (v %) &9t}

4 3t wkak sk 2

- sin 2 ( 7oy~ )~ (i/k)

R (18) = g - B —
Sin % (TM/D;)~TM/T); cos h(?’o ‘/FR)

4714 d4-& 9 Laplace® A71%

sin 2 (bv/'S")
sin & (aVS)—av§ cos ko (avS)

O =L@} =5 [T e g(syas

$(s) =

o WA gonz

F(z) = sin(az) —az cos(az)

2 ¥a, Y49 Ly z'F(Q?;)a} 2},

S=0
S =S8n= —0n/a® (B, One tan o = 09 (Ef)2.& Poleg Z+&t}.)
dEeg

S =0649 residuer —3b/a®

— Zt 2
S =Swll A9 residuets ——2- S (B0n/a) , —0nt/a

@ sin on
. _ 36 2 & sin(bon/a) A s
IO = T B i g SR dwit/a)

7 HEE BW%E Cie o843 o] meh

. s . * t ,&?(lu)
. Cn(ro't) = CR —TJ‘O H( 7,02

) (i/nF)du (A—19)

vk, H(x) =3+2;Zl exp (—0%x)

ol 4 (A—18), (A—19) Ao g Mg

. 1 t J/nF 1 Dy(t—u)
Collort) = G5 ——L [0S gy L fo G(%) G/nF)du

'k G(x) = exp(x) - erfc (v %)
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Catort) = Ci—— [ H( L) (Gmpyau
2, H(x) = 3+2k°'>i exp (—d;%x)
=1

(B) Potential Step Chronoampherometrysl] §lo] 4 F&4F Model® FALAAFY A4

R,
dubr o2 o] 7Y AAR EAE ch&A3 3] vlehd 47 9tk
0C (T-1) 2C, (7+1) 2 2C(7-1) _
SR = DG e B0
Co (7°0) = C3 : (B-2)
Co (Toet) =0 (B—3)
Co (T+1) = C% (T—oo) (B—4)
(A9 7399} 7ro], vy (T+8)=7Co (T-)E Eod
v (Te8) %09 (T+1) —
o= n T -
Uo(T'O) :TC:
(B—-6)
'Uo(To‘t) =
(B—5)4 ¢ Laplace ¥i3H-& A7 Qur Folz TF3hd w243k ZA o)Al
Son(r-S) —0n(7+0) = Dy- L2 T-S)
ﬁ?‘zjﬁ‘—&-sﬁo(r-swmz afly
L oe(TeS) = TC ( T‘/‘Z‘%)“LB exp (7’\/%‘) B-7
AAA Tooo A FE Fomzn, B=0 o] gt}
o(7+S) = _r_g;_+ A exp(—TJ%) (B—8)
oA c: A ,
LGo(r8) = S 1L exp (- T«/ -) (B—8)

A Z 249 57} Zerod 7ZA$dl&

Co(74+8) = CS: +—‘%~ exp (—m/%;) =0
_ TC

S exp(—TO\/%o>
7 Rk (B-g) A& B Az A D

Co(18) = fj —T°TCS3 exp (—-«/% (r—r.,)) (B—9)

.‘A:
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i = nFAD, (—d—c"dr("”—'”)mo,, A=4zTy (B—10)

8 AAq oz gy 224, (B—9), (B—10) 4oz ¥¥

o~ . (141 S . —
(e, rg TR e g

7t A}t i/nFAE Laplaced 3§ A7]4d

© PN O

— b4 e
w N o= O

—
~

2 ()= (D )
=0 G (3 ) = 06t (s + ) B
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