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Table 1 Analysis results of water quality

for raffinate phase mg/L

Ti Mo \ Ca Mg Fe B As Zr

7.6 74.1 2.7 384.7 51.4 204.9 7.1 4.4 13.8

K Na Cu Sh A Cr Pb Bi
54.5 5930 1.2 0.6 0.8 3.2 0.8 0.2
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Table 2 Results of phenolphthalein indicator dosage

W KA 7R 0 R A b T A MV R T RS 7R 50 P S S A B R U b HE T

AiE/mL A /mL € e B / (mol /1) At /mL £ /mL I e B / (mol /1)
0.02 39.65 0.104 2 0.16 39.37 0.103 4
0. 04 39.55 0.103 9 0.18 39.35 0.103 4
0.06 39. 47 0.103 7 0.20 39.34 0.103 4
0.08 39.45 0.103 6 0.22 39. 32 0.103 3
0.10 39.46 0.103 7 0.24 39.31 0.103 3
0.12 39. 44 0.103 6 0.26 39. 32 0.103 3
0.14 39.40 0.103 5

My ERFE R R A /N T 0,02 mL B, IR 3T
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Fig. 1 Absorbance curves of uranium solutions with different concentrations
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Fig. 2 Influence of sulfuric acid concentration

0.0 IAIO
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Fig. 3 Effect of arsenazo IlII concentration

on uranium solution color
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Fig. 4 Effect of color development

time on absorbance
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Fig. 5 Working curve of uranium concentration
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Table 3 Precision test results
LD ) 1 4 FHIME ARMEMRZE AR R I e 22 ©
R i / (mol/L) 1.97 2. 00 2.03 2.05 2.05 1.99 2.03 2.02 0.031 1.53
il 5 VR FE / (mg /L) 15.60 15.50 15.90 15.90 15.50 15.60 15.80 15.70 0. 180 1.13
T« O R A D 22 5000 26
F4 TERERKREGR
Table 4 Results of value error
K 1 W 2 W3 W 4
HH FRWEE/  BMBTEEWCEE/  RRMKEE/  BMBTEEWCEE/  RRMKEE/  BMTEEWREE/ RRMKEE/ 0BT A e B/
(mol/L) (mg/L) (mol/L) (mg/L) (mol/L) (mg/L) (mol/L) (mg/L)

T VS VB 1.20 20.0 1. 80 15.0 2. 40 20. 0 3. 60 15.0
551 YO 1.18 19.6 1.81 15.2 2.36 20. 1 3.65 14.8
52 Wl HAE 1.17 19.8 1.83 15.1 2.38 20. 3 3.65 14.6
53 Y 1.18 19.8 1.84 15.1 2.36 20.3 3. 64 14. 8
S5 4 YO 1.16 19.7 1.84 15.2 2.35 20.5 3. 64 14.9
A5 5 Y 1. 20 19.6 1.83 15.3 2.39 20.5 3.61 14.9
56 Yl ik 1.18 19.8 1.82 15.1 2.38 20. 2 3.65 14. 8
1 1.18 19.7 1.83 15.1 2.37 20. 3 3. 64 14.8
5 bR E 2 (E —0.02 —0.3 0.03 0.1 —0.03 0.3 0. 04 —0.2
HXF 22/ % 1.69 1.52 1.64 0.66 1.26 1.48 1. 10 1.35
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I IRAS T 150 B S /KA 2R A 0 4 9K 0
S50 5 S0 & AT O vk DN 2 E R AT HE X (3R 5)
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A AR B Rk B I B ) A X AR 22
H—0.502%0~2. 25 % il J5t 2 ik U0 R 114 A X 5
22N —A4.600~3. 000, ATy IR VR B I S 0 i A
W H R 97, 0% ~102. 5% . il Ji & He B I 4= 1)
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R 5 SERR/KEENE B4R b 3

Table 5 Comparison of actual water sample measurement data

sy TR/ (mol/L) R VG R / (mg /L) il R AR X

7 FNiRIA W/ (F.S%) 7 A7k W2/ (F.SY)
1 1.77 1. 69 —2.00 16.2 14.7 —3.0
2 1.61 1.67 +1.50 13.5 12.5 —2.0
3 1.16 1.08 —2.00 21.6 19.6 —4.0
4 1.36 1.30 —1.50 16.2 15.7 —1.0
5 0. 64 0.71 +1.75 16. 2 13.9 —41.6
6 0.97 1.06 +2.25 16.2 14.4 —3.6
7 1.18 1.21 +0.75 13.5 14.9 +2.8
8 1.56 1.51 —1.25 13.5 15.0 +3.0
9 1.31 1.29 —0.50 21.6 19.7 —3.8
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Table 6 Recovery rate of actual water sample

o R ¥ 2 / (mol /1) T4 Vi T A il R B/ (mg/ L) v A
B Tz e BE i Il e A/ 4 BN T e Ji i AR/ (F. S50
1 1.77 2.00 3.63 97.0 19.7 20.0 39.2 97.5
2 1.61 2.00 3. 66 99.5 14.7 20.0 34.1 97.0
3 1.16 2. 00 3.05 98.5 12.5 20.0 32.9 102.0
4 1. 36 2.00 3.33 101.5 19. 6 20.0 39. 8 101.0
5 0. 64 2.00 2.70 99.5 15.7 20.0 35.9 101.0
6 0.97 2.00 3.11 102.5 13.9 20.0 33.5 98.0
7 1.18 2.00 3.24 101.5 14. 4 20.0 34.3 99.5
8 1.56 2.00 3.47 98.0 14.9 20.0 35.2 101.5
9 1.31 2.00 3.31 101.0 15.0 20.0 34.7 98.5
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Continuous Measurement Method of Acid and Uranium in the Raffinate Phase
CHEN Qiang, DONG Yanxia, ZHANG Huiyan, WANG Yang, CHEN Fuping
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract: Acid concentration and uranium concentration in raffinate phase generally need to be meas-
ured separately, which is cumbersome and requires a large amount of work. A new method for contin-
uous measurement of acid concentration and uranium concentration in raffinate phase was developed.
A strong base was used as titration agent, the color change of the indicator was selected to indicate the
titration endpoint. After completing the acid concentration detection, the sulfuric acid and arsenazo 111
solutions with a certain amount and concentration were added to the above solution to make the solu-
tion color, and the absorbance of the color solution was measured at 650 nm. The results show that
the precision of measuring acid concentration and uranium concentration is 1. 53% and 1. 13% respec-
tively, the indication error for measuring acid concentration and uranium concentration is 1. 69% and
1.52% respectively. For the measurement of actual water samples, the measurement data of this
method is basically consistent with that of the laboratory current methods, the recovery rate of acid
concentration measurement is between 97. 0% and 102. 5%, and the recovery rate of uranium concen-
tration measurement is between 97.0% and 102. 0%. The method is suitable for continuous monito-
ring of acid concentration and uranium concentration in raffinate phase and has accurate and fast char-
acteristics.

Key words: raffinate phase; uranium; residual acid; acid-base titration; arsenazo III spectrophotome-

try; continuous measurement





