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Table 1 Eh values of potassium dichromate and sample —

potassium  dichromate immersion solution under

different concentrations of potassium dichromate

i - A R4 KA
1/6 K,Cr,0, | N, ;
ey KR B Eh(mV) AEh(mV)

VAT BT

L Eh(mV)

(mol/L.) BERLL B2 REES | BERL BRI RS
0.01 892 470 445 727 | 422 447 165
0.05 940 838 880 861 | 102 60 79
0.10 982 859 935 879 | 127 51 107
0.15 990 85 931 879 | 129 53 105
0.20 983 865 942 886 | 118 4l 97
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e PR B I 7 AR Ak I D L 57 2 AE pH = 11 ~
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PEABREAR , PRRR A A6 Y 2 75 T Sk 3 i F S T
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107 B, E AR RN VA TR Eh B TG, (B 78 S A AL s
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W pH=11~13 X AEh [WF2E , BB A TR i vh
) S AR TR BE Oy 2. 0107,
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Table 2 Eh values of potassium permanganate and sample —

potassium permanganate immersion solution under

different concentrations of potassium hydroxide

SRIRIE(x107)
1.O 1.5 2.0 4.0 6.0 10.0

I

0.0 0.5

0. 10mol/L 1/3 KMnO,
Eh(mV)

678 483 482 477 476 476 474 473

(=il PR ESTON
Eh(mV)
& ZHAL AEh(mV) | 14 41 58 54 55 54 54 55

661 442 424 423 421 422 420 418

2.3 WikhJ7 P v L E )RR SR T ) B
5136 Ll it £

S FE A7 T A ) A 0 v 3 ) 2
R B B a5 AR R LSRR A AR -
R SIEOG 5 BT IR IV Ak e — T R Ak B b v T
W, T B TR A VR TR (10% i R A 5 Y 0. 10mol/L
1/6K,Cr,0, ¥ W), Bb & B 4h o & 8% W 8 R
W (10% B R AT R 42, Sgkf i —50mL 0. 10mol /L
1/6 K,Cr,0, ) FRAERRAIA (2. 0x 107 S5 kA
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Table 3  Eh values of solution at different equilibrium potential

24 ARREHR RIS LT Wikl 709 AER fi
Table 4

Eh values of the two methods under different

immersion time and solid-liquid ratio

time
N Eh(mV)
W7 s
Omin Smin 10min 15min 20min 25min 30min
TR IV 4k 4 —
o ... 402 428 427 430 430 427 430
B PR R B VA I
ERMEAEM 890 936 992 985 990 989 993
W E Rk
o7 782 810 829 844 845 847 850
R IR IR
EARTREITAML 526 481 481 480 479 481 483
W a A
R 463 425 424 423 426 428 427
o i R R

TR A (] B RS2 M 05 Bl i 5 AUk Y R
SR TSI H S (B S LAY 25 #5018 1.3 TS0 56
5 I AN TR R B R = AR S PR R R AER
B, 250 W3 4, AR FR BRI —ANFE 1Y AER {H7E
60min J5 ik E e K, 5 R R 9% Y AEh {H7E 30min
R T SK S-SRy T R B TR A Ak, P B B R
B IR ML E) 120min , = 4R BRI A 60min

D TR o i T 5 4T TR S TR A B Y 1
Fo(g © ml) J& 5% i S8 A6 38 JR SR 1 X — o %2
FOU ST R LA 0.5 50,1, 0 :
50.1.5:50.2.0: 50.2.5: 503.0: 50.5.0: 50 B} =
AP B S P FR 7 AER B, 3 4 FTLA
F i, B R L AN R Y O 2 W
(1) AEE 2 81 T = 5 (02 24 [ K F2. 50 500,

Bt | EHEREE AEh(mV) R R AER(mV)
(min) | BER L BESH 2 BEA3 | BEAT REA 2 REA3
30 106 42 88 65 44 87
60 121 50 100 67 42 89
90 125 49 101 69 45 85
120 123 47 103 68 47 86
180 122 52 102 66 44 88
300 128 49 104 64 48 90
W19 1 FAREYE AEh(mV) AR YL AEh(mV)
(g/mL) | BEG L #ES 2 FEE3 | BRAN L BRER 2 BREL3

0.5: 50 78 19 47 67 26 51
1.0: 50 96 28 76 87 37 67
1.5:50 | 115 40 92 92 39 71

2.0:50 | 124 48 104 97 42 75

2.5:50 | 136 63 110 101 44 79
3.0:50 | 139 85 117 103 45 82

5.0:50 | 169 113 136 126 52 92

TR ERENTAAR S 1 RRE S 3 A AER (A IR 2% | i
SRR ER L A 1.0 2 50 B =/NEES AEh (B384
WRARSE . R TR i R I ) TR e e 7o o0 S Ak HLiE
it AEh {5 -4 Sz AR A8 JEURE ), 356 456 T Ak R A
EE R 2.5 50, R IR AR R 1.0 2 50,
2.4 Wt IR IIAL, R

P RRARAL G ) EE B TR LV 75 22 1% (2. Sg b
BV FEAR T 10988 FRA Jit Y S0mL 0. 10mol/L 484k
7 1/6K,Cr,0, ¥ 2 #9 120min , - fiif #8457 B 8]
15min ) F1E 4 R B0 FEL 67 7% 22 15 (1. Og b Tl A
i 2.0x107° S A ALER A BT S0mL 0. 10mol/L 4R
B 1/6KMnO, ¥ ¥ H = 33 60min , V- £ H 37 s (7]
Smin) PE AER i, BAR S Hr s R W% 5, 8 DA
TRRTREN LN AEh {H7E 15~ 118mV 2], W& 10 ¥k
1) RSD N 2. 50% ~ 7. 44% ; & 5 BR B % 1Y AEh (B 7E
45~89mV Z [a] il & 10 YK RSD 4 0. 89% ~ 1. 42%,
MATHIEE SR A |8 R EE AR TR VA 1Y AER B3 7y
R R TR B RE LM AR [RVRE S A BRURE 7 11
225 (0 AEh FRUE MBI T R AR IR 1, AR WP
i AEh TEEUE IR ARHI S H 35 R0 0
LM AH OGP, v i R 1 V5 AEh (B RN 55 R 0 vk
AEh {HRIZAME TN y=0. 3882x+40. 07, A R BN
0.9882, Ut B W Ff J7 A ZE I 1 8 S0 5 AU A A iy
AEh BRI ACE 7 THEA —
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A5 Wk IEIN R ST AR AER (i

466 SAALIBIUR BRI R R H L O % ZE SRR Dy Al

Table 5 AEh values of sandstone —type uranium ore samples 18 F
with the two methods Table 6  Judgment of redox environment and redox zoning by
TR TR R potassium permanganate potential drop method
[EIE R
AEh(mV) RSD( %) AEh(mV) RSD( %) oy R LR AEh AL
: */Fe AR IR AL A
1002 15 2.94 45 0.96 MR Rl /R RILRESRR vy IR
LOO! 26 2.50 54 1.12
3 Q001 2.02 AL 21 AfbE A
1004 44 2.75 62 1.32 . i
1005 5 3. 56 61 0.97 L003 1.07 SR 40 Afd s R
1006 53 6. 60 68 0.89 L006 0.90  HjifJFERbE 50 WA
L007 90 5.38 77 1.08 1008 0.27 R 69 S I A
L008 118 7.44 89 1.27
LO09 105 3.32 82 1.42 "
3 g5
2.5 FOABIG SUHCE R BRI LB 5 R ARG SA S EBEE PR B2k

4 i

W) A AL 2R B0 0T DUH I 4 1 S84k 3 D3R
B SHERERIE UL M A 4k B B L,
WH AT Y Fe,0,/Fe0 R MY H 7 L aiH 70 T
B H S B PP RN SR Fe''/Fe™ HLH K
FRPEBL D Fe¥ /Fet 1, VL KR DL Fe™ Ry
T, REALIREE S Fe¥ /R > 1 0 R Fe IE KT
Fe’*  JEF ARG 45 Fe¥' /Fe™ <1, W FEH Fe™*
KT Fe™, R JE I ; 47 Fe™ /Fe™ <1, UL H"
P DL Fe™* R IR RIS,

HRAE AER (A AR 0] X Py A7 48 AL A S o, A
Wi P I S AR SR 8 70 i BROCHR I, AER
<25mV B A AL A G AER 7E 25 ~45mV B R 4
AR I3t S s AER 7E 45~ 65mV I 3 J5 45 A7 4
AEh>65mV B Ry 5 i JFAT

SR FHER A R A IR 52 12 B i
SEFE Q001 1003 1006 1 LO08 Ht Fe* Fl Fe® &
&5 Fe™ /Fe™ FUfH, FIM ) S8 AL 18 JFA B TR
FEFE WA R 5 BR A0 L DI 2 B3R RERY AER I H1 1 41
PRIR S a5 AN 6 BT, WA vk T Y
AL SR BRI 5 A A TR 43 BE AR — 2, Q001 Al
1008 43311k S8 fh 4 5 R o ST | Sk 2R 0k 1
W Ay S AR B FLIA Ji PR 55 5 LO03 Al LO06 43331 A 4R
PR T i S R S A, b I 55 4 A 3R 45 55
RIS, Wit 2.4 5 TS DL E AR R A
Yot T AV Ay S A ) %) T A e A7 9 25 Y A ) e b AR
AR AEh AR XS K5 T — 20, SEAK TR B Ik I
() AEh $5 (B B 43, 25 B R, U B A 1 D E 1Y
AEh {E AR 0] B TP 2 AV (0 B AR IR B 4
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W, MUICAR IR B W Bk 7 ki 8 i 2Ll 4
A AER (B, —F 7R i S A A D 57 R AT K
D EA — Bk, R R R B A T 1 AER {E
HWr b s B A A AL s, 5 A R BGE I
(8™ W B AR IR V) A, 1 Bl FEL A3 v 22 12 D0 4 1Y
AEh (B ] J TP A B A A S5 434 i R 53

P i 22 R A RE B DR i e 7 i
9 AER H, A 250 i DR 1 B AL Tk R A B
M PR 28 22 A e 158 2 R4 TR, O HLAt e | 8
WA AR I R A I 4R 4 T A (H EE A R
PV 7% 25 VAN I B BR R R 280 ) 4 4R AL i it
LA o I AT T S Bt il 00 6 S A J R o7
T ST I A A AR K SCHB BRI L A5
SO A A RERT AT AR
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Determination of Redox Potential of Sandstone — type Uranium Ore by
Potential Drop Methods of Potassium Dichromate and Potassium
Permanganate

WANG Na'?, WANG Jiasong'" , ZENG Jiangping', LI Qiang’, WU Lei', CHEN Feng'

(1. Tianjin Center, China Geological Survey, Tianjin 300170, China;
2. Key Laboratory of Muddy Coast Geo—Environment, China Geological Survey, Tianjin 300170, China;
3. No. 203 Research Institute of Nuclear Industry, Xianyang 710086, China)

HIGHLIGHTS

(1) The effects of solution medium and oxidant concentration, equilibrium potential and soaking time, and solid—
liquid ratio on the determination of the redox potential (AEh) were studied.

(2) Two potential drop methods using potassium dichromate and potassium permanganate as oxidants yielded
consistent results in measuring relative levels of AEh in sandstone—type uranium samples.

(3) The AEh values of sandstone—type uranium deposits measured by two potential drop methods can be used for

the division of redox zoning.

Sandstone-type Sandstone-type uranium Redox potential Oxidant solution
uranium ore samples ore oxidant soaking solution measuring instrument
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ABSTRACT

BACKGROUND: The redox potential is a quantitative indicator of the mixed redox potential of all substances in a
system, which reflects the relative strength of the redox capacity of the whole system. It is of great significance to
delineate the uranium enrichment horizon. The redox potential of sandstone —type uranium deposits controls the
geochemical behavior of uranium and other variable valence elements, and is of great significance for accurately
delineating uranium—enriched horizons. The potential difference method is used to measure the redox capacity of
the sample by means of the oxidant solution, and the magnitude of the potential difference can accurately reflect the
reducing ability of the reducing components in the sandstone—type uranium ore sample.

OBJECTIVES: To compare the two methods for the determination of the redox potential (AEh) of sandstone—type
uranium ores.

METHODS: AEh of sandstone—type uranium ores was determined by two potential drop methods using potassium
dichromate and potassium permanganate as oxidants. The effects of the solution medium concentration, oxidant
concentration, equilibrium potential time, sample immersion time, and solid —liquid ratio of sample to oxidant
solution on the determination of AEh were systematically studied. According to the optimal conditions of the two
methods, 8 sandstone—type uranium samples were measured.

RESULTS: The AEh of the potassium dichromate method was between 15mV and 118mV, and the relative
standard deviation was between 2.50% and 7.44%. The AEh of the potassium permanganate method was between
45mV and 89mV, with the relative standard deviation of 0. 89% — 1. 42%. The two methods had significant
consistency in determining the relative level of AEh of 8 sandstone—type uranium ore samples, and the correlation
coefficient was 0. 9882.

CONCLUSIONS: The AEh of the potassium dichromate potential drop method is more dispersed with a large
range, and the difference in reducing ability between samples can be identified more intuitively. The AEh of the
potassium permanganate potential drop method is more stable. The AEh values of sandstone—type uranium deposits

measured by two potential drop methods can be used for the division of redox zoning.

KEY WORDS: sandstone — type uranium ore; redox potential; potential difference; potassium dichromate;

potassium permanganate
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