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Determination of manganese in mild steel
by the A.C. Polarography

Park Sang Yun
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Abstract

Manganese in mild steel was determined to be A.C. Polarography by using supporting
electrolyte of 0.56M triethanolamine and 1.0M sodium hydroxide, in which case the

following facts were found.
The Peak Potential of manganese was determined to be —0.32 volt vs Hg-Pool.
This method can be used to determine the concentration of manganese up to about 0. ]

ppm with an error of 3.4%.
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TriethanolamineiA¥ : A EH &5 Triethanolamine(CH;CH;OH);N (Ishizu Pharmaceutical
Co, LTD, W& 1.120) 375mlsl SH+5 maAA fgo] s A BE9el, o wEuerh Triet-
hanolamine?] &4 &2 2.8Mec] s}(LF Triethanolamine® TEAz} = Mig3l).

Sodium hydroxideis# : iABEFH KL 1 EF(Wako pure chemical industries) 200g¢ %
Frroll BBAA 1z degdeh. o AWt KRIEHEFS 4FES 5Mol
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282 o] JdrMefe b3 il @ 25.040.5°C, m: 1.3723mg/sec, t: 6.3sec(1.0M Na
OH—0. 56M TEA}{H‘:EFPN]H AgREES) o] 73cm), A.C.Volt: 30mV, Sens: 4.040/mms
Parallel: 0.44F, Recorder Sens: 0.1pA/mm, Damp: 5, 7] E¥$ —0.1Volt~1.7Volt(vs. Hg-
Pool).
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Table 1. Influencc of the concentration of supporting electrolyte, ionic stiength on the
wave height of manganese

NaQH (m!) : TEAGn!) wave height onm) ionic strength(u)
5 2 78.8 2.35
2% 3 74.1 3.02
4 4 71.0 3. 69
7z 5 68.3 4. 36
7z 6 63.9 5.03
2 5 72.4 3.76
3 7z 69.8 3. 96
4 % 69. 2 4.16
S 7 68.3 4. 36
6 ” : 62.4 4.56
i

Mn: 0.728mM Supporting electrolyte: 0.2M NaOH, 0.112M TEA, Sens: 0. 1zd4/mm, Damp: o
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Table 2. Influence of metals on the manganese(f) wave height and peak potentials of
metal ions,

Elements Added(mg/25mI) Wave height EV(vs. Hg-pool) Notes

Fe(l) 2 66.8 —0. 88 well developed

1 66. 6 4 4
NiClI) 2 67.6 ~1.42 ”

1 67.0 z 2
Cr(VD) ' 2 68.1 —0.85 2

1 67.9 4 7z
Co(l) 2 69.8 —1.48 ”

1 69. 4 7 7
Za(h) 2 69. 4 —1.60 ill developed

1 69. 2
Pb(I) 2 67.9 None None

1 67.2 2 P
Cu(l) 2 68.0 P P

1 67.9 7 4

Mn: 0.725mM standard wave height: 68.3mm supporting-electrolyte: 1.0M NaOH, 0.56M TEA
sens: 0. 1ud/mm, Damp:5,
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Table 3. Influence of anions on the manganese(]) wave height

| Added (mg/mi)
Salts e e {
“ 0 ] 1 i 2
NaCl 63, 3(mm) | 67. 9(mm) l 66. 4 (mnr)
NaNO, 63.3 # } 68.0 2 67.0
Na.,SO, 63.8 » 67.9 # 66.8 »
NaClO,H.0 O 68.8 4 68.5 2

Mn: 0.725mM standard wave height: 68.3mm Supporting-electolyte: 1.0M NaOH, 0.56M TEA
Sens: O, 1wd/mm Damp: 5.

GE el ¢lgkm Cly, SO27 W NOy™ = Mn(J[ )—TEA¢| Peak reld zhaAZeh, el
Clo,~ o Mn(l)—TEA9 Peakel] 17l < &g v x= ofvstalel. oz MOF disgMr <

Table 4. Influence of potassium eyanide on HE B W wol slsg HYuidlA
the Cu*? ion in the manganese(]) o] Fho i [AElE Ao e HIE Lpuh
solution. du}

CuSO, soln.  KCN@mi/25mi) . Wave height

T 3 #ETFH Cu(DBE BEs Lzl

6. 34 X 10~*M 0.2 63. 3 H-TEAFRA #et AltsidSe
” 0.4 67. 4 BE

” 0.6 66.5 otz 4 —TEA ‘ﬁf#ﬁi sk Mol

” 0.8 65.2 —TEA £F11U£Il-?°l¥ Ifgotksal CuCl)7F

’ 1.0 64. 1 Lol {ufEe] gem Mn(ll )-TEA%

’ 2.0 None Mn(V)—TEAZ R{bA# Aoudh Gime 4

ks ek o] dRikemel kS bl

Mn: 0.725mM, KCN: 3.84X10°M, Standard 3k7] Bske] Cu(l )2l Masking agentel A <f

oM ?\?jf’;}ﬁ bos.'ssémsuq?ﬁi,tmg clectolyter 4 ge melel WS LAY AW A
Sens: 0. lud/mm, Damp: 5. G DS} b,
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AT THY BHEEKS 100ml vlo]Ad Betz m#std FEARS HHA7 5 HEER
2mlg Jpebs BERRRS WIEAMC] 4pe Wb A m#sk ek, o] wloll JEfEC] Fi
A Cr(lDe Cr(D2 Z4stA st AL SA HAAA LB 545 9o Hilkpe
iBA 7l ek ol 7lel 0.112M TEA 5mlE Yo v}-gd 0.2M NaOH 5mlE do] 1~24 Hipg
¥ AHAAA 25ml mass flaskel]l FAY T SHFE £FAA A Leh o] Eel —# (e 5mil)
< WMl ¥ o]l Polarography® i & iz sl ol o}

ol b Fho R FAEE RMESIS wEAES K#M 7S+ Methylisobutylketon® 4
ou 2y o]l el MMoEES dot. 28 EmEEHES ol ] KE, H2u, FirES
Ugsha v AL AREES BE MMOBET 3% 8L KR Jomz, REE HEAz
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Table 5. Determination of manganese in \‘é
soft iron and steels bt the propo- 140 b
12
sed method. e
5;15
Mn % ©
Sample <
Certified Found © 90t
5
soft iron 0.369% =
steel 1.12%
high carbon N .
steel 0.94% 7 14
9, 1)
SNC 2 ¢ 11 0.56% 0.56% X10~M, Mn
SNCM 24 ¢ 25 0.79% 0.73% Fig. 2. Calibration curve
Supporting electrolyte: 1.0M

NaOH-0.56M TEA, Sens: 0.1
wA/mm, Damp:5
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2 Polarographyell #eah ik@ie] whabisit Mol 4 18 kM8 ol <uf,

D it sk 0.56M TEA—1.0M NaOHE  ffAshel skt s Mn(Jf)—
TEA< Peak potential- —0.32Volt(vs. Hg-Pool)ell 4 i}elibz, #iarsh <= 9li= Mg
Ippm [l el ™, MGt 3.4% GlEpel A g ftilidee] nrggshel,

2 Jefeot gl Wi g <l o= Cr(fl) & Jﬂi’.ﬁ%f"@ rolskel Cr(VD s b4 44 g 42 6]
Wit & BR A5 9= 9lan, CuCll)7h 0.5% BUFE aslis A9 Pikfiife) ¢,

3) Hie]l Peak potential- Mn(J[)—TEA<2] Peak potential_i’_b]-_:. Hell vhelrp s Peake] Ove-
rlap= 9lefviA] ¢rar, Peake] JpMf= 1 sislel.
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