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Fig. 1 Determination of Eh in Fef,}goethite heterogeneous system using different mediating substances in the mediated potentiometry

(a); Cyclic voltammetry curves of different mediated substances (b); The effect of adding time of mediated substance CMV (c)

and AQS (d) on the determination of Eh in Feﬂ-goethite heterogeneous system.

@-FeOOH,+e +3H" = FeZ +2H,0 (1)
— 0 RT 2+ RT +

Eh=Eh° - ?ln{Feaq b+ 3= In{H") (2)

Eh=Eh’ - 59-1gFe’ — 177 -pH (3)

2 {Feg, }FI{H 43 54036 Fel Al H YIS B2 R 2
AR SARE R TR XHRIE; FREhR 4L
2.1.2 AW BEIT

FEL A S BRI AE Fel, -EH 4w Y AR 4
Z Eh I, B 18 SRR (G DL K 2 b ) ot
(MOPS) LIAh, it 45 Fey . AT H A 34 5 A B [
FAEH ™ TIFE Fel, -EHERB IR BIMA R 5 TR
W 22 1) FE TSP I, A S0 T3 A TS TN 2 5 23 )
Eh & 77 A 52 ATy 5 A TERIT, s — 20T
T TR, Feo | EHERT = F AR A INGF T i)
Eh M . ZEEH0 (BT R 2 v [R] e i — 2 Wk 32
(1) Fe, M-SR, SR )5 V47 24h AR I (b1
ICAD); FEERTBIRIR R PIA Fel, P 24h, 4%
J i AR T BRI, FETF LRI Smin J5 FRINAA
ST (PRt hQ); R BIFR R e in—E
— 410 —

W BERY Fel -7 2h, SR A T4 5 -7 22h, 22
Je BRI AL B @), mE 1H e d
S50, B ORI Y rL AL 2 s AR T, B2
T fr) 22 SEAR /DN, 359 8 PRk 1k 31 P-4ty , SF- £ i 1) /N T
Smin. TFEERIIRF @M SRR H, CMV BIIA
G SR VA= A W (S vl 1L N B 4 SR |
M (2 10min) K27 . AT CMV, I R
AQS MM AZNEA LS LRI .

LA HUERIE 1 e R d OSSR, RN YR
AN XT Fel, AR AR MIA RS T AR Z
Vi) S 14 ST S MR R K, TR I T AR SR 22, R
% 8 B 900 TR A AR I e LA B A S0 I8 L Fel Al
B Z 8] (R P [R] . FEAS SR SR A S LA 5K
By, VEER I A AR N Fel, A 4 5, IFF-r 24h ()
SRR S
2.2 B SHAITENE FeX -k AR

Eh

% R ENA SO BN AR A R RLAR RN, FLE
B BLA Sty i S bk, i A — 2l g i S


http://www.ykcs.ac.cn
http://www.ykcs.ac.cn
http://www.ykcs.ac.cn
http://www.ykcs.ac.cn

53 4

AR, G IRRIE AN B BRI AR IR R A R A A R A2 S T AR ST

543 4%

PRI E T Feo AHR0m BB AR R W Eh, A 2
FiEw, FEBR A S2 55 25440 R, AR/ F: % Eh ik 27
YIRS o S0 I B R Th DUJS A RE 4R 15 HER
(AR S LV . LR Fel vik B BRAG, A8 A1) T
RS TAER Z AP S . 2 pH o 6, °F
it Fegy W JE o 0.75mmol/L i, i 515 J5 I 5 1Y
Eh 3 -90mV, 5458 (-56mV) A 2%/ ; 4 pH
K 7, AT ey W R 0.38mmol/L B, 1k 3 -4 5
W5E R Eh 9-211mV, 5848 (-215mV) JEE R,
2.3 HHOW HL AT Fe? M AEXIMIA R Eh

A1)
2.3.1 MR mEAEfL

TAERA EARR) AR TR, 7R
TR 2 8 A R sl R M LA 5t . R T
78 HLR R TR SN FE A 7RI Eh A 520, AR SCHEER
T B 2 0P T R ER R /Y
B ARARIC N IH B, FFIE pH N 7. A Feg, e
Ji£) 0.38mmol/L B Fey, -EHEkm 5 4A 5 Eh (4

100

—— Bl —— g2 @)
............. (IS 55N ;28 p— IHHL -2

Eh (mV vs SHE)

0 03 06 09 12 15 18 21
VM (h)

400

L —— B —— -2 (c)
300 k- ............. THHEAG-1 e IHHL -2

200F

100

Eh (mV vs SHE)
o

—100 -

—200 +

0 03 06 09 12 15 18 21

TRINAa] (h)

100

50 | Fe,0.75mmol/L, pH6

——Fe,”*0.38mmol/L, pH7

0_

|
wn
=)
T

—100 |

Eh(mV vs SHE)

—150

—200

—250 |

0 03 06 09 12 15 18 21
IS A (h)

B2 A SHpmENE Pk MR Eh
Fig.2 Determination of Eh in Feﬁ}goethite heterogeneous

system using non-mediated potential method.
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Fig. 3 The effect of electrode passivation and electrode pretreatment time on the determination of Eh in Fef,}goethite heterogeneous

system by potentiometric methods: (a) Without the addition of mediator; (b) Addition of CMV; (c) Addition of AQS;

(d) The effect of electrode pretreatment time on the determination of Eh in Feza}goethite heterogeneous system using mediated

potentiometry (AQS as the mediator).
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Table 1 Comparison of Eh values obtained by mediated and non-mediated potentiometric method under different pH and Feza,;

concentrations.
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Eh’=804mV }
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Fé;,0.38mmol/L, pH 7 211 / ~176 ~185 215 +4 / +39 +30
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Fig. 4 The measurement of reduction potential (Eh) for actual

rock core sample.
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Fig.5 The relationship between the potential value (Eh) of
nano goethite system and the concentration of Fei;

(using non-mediated potentiometry).
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Determination of the Redox Potential for Aqueous Fe(Il)-Goethite
Heterogeneous Systems by Potentiometric Method

NIU Aiyu"?*, LIXin'?, LIU Fei'?, YANG Shanshan'*"
(1. Key Laboratory of Groundwater Conservation of Ministry of Water Resources (In Preparation), China
University of Geosciences (Beijing), Beijing 100083, China;
2. Beijing Key Laboratory of Water Resources & Environmental Engineering, China University of Geosciences
(Beijing), Beijing 100083, China)

HIGHLIGHTS

(1) The determination of redox potential for F efq+ -goethite heterogeneous systems both by mediated and non-
mediated potentiometric method was valid.

(2) The surface state of the working electrode, selection of suitable mediators, and equilibrium between goethite and
the working electrode were crucial for obtaining accurate Eh.

(3) Eh’ of goethite with the size of 200, 700 and 1000nm is 815, 802 and 782mV, respectively.

ABSTRACT: The redox properties of Fef; -iron oxide heterogeneous systems play an important role in the
environmental behaviors of heavy metal and organic pollutants. However, the determination of Eh for
heterogeneous systems is still challenging due to the redox equilibration between the electrode and suspension is
sluggish. In this study, goethite was chosen as the representative of iron oxide in the aquifer. Both mediated and non-

mediated potential methods were conducted to obtain the Eh of Fefq+ -

goethite heterogeneous system through the
optimizing of measurement conditions. Moreover, the effect of the working electrode surface state, the kind of
mediators, and the equilibrium time on the Eh measurement were investigated. The results indicated that the
working electrode surface state, the suitable mediators, and the establishment of equilibrium were crucial for
obtaining accurate Eh. Compared with the non-mediated potentiometric method, the mediated method can shorten
the determination time, but the appropriate mediator must be chosen. In non-mediated potentiometric method, the
equilibrium between the working electrode and goethite must be established. The standard redox potential (Eh’) of
goethite with different particle sizes was obtained, which demonstrated the practicability of this method. The results
provide the method for the Eh measurement of mineral heterogeneous systems, and also provide theoretical support
for predicting the pollutant abiotic attenuation rate induced by F efq+ -iron oxide heterogeneous systems.

KEY WORDS: dissolved bivalent iron; iron oxide; heterogeneous system; redox potential; goethite
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