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Determination of Aluminum Content of the Process Feed
in the Hot Cell by Back Titration

MU Ling, MA Jing-de, CAO Xi, ZHANG Ya-dong, LI Juan
China Nuclear Industry 404 Ltd. , Lanzhou 732850, China

Abstract: When the irradiated uranium-aluminum alloy components are dissolved, in order
to automatically adjust the amount of nitric acid during dissolving, and ensure dissolution go
smoothly, it is necessary to rapidly analyze concentration of the aluminum. In acetic acid-
sodium acetate buffering system, the interference caused by a small amount of uranium and
Hg®t can be eliminated by adding a certain amount of Cl-. Through adding an excessive
amount of disodium EDTA standard solution and selecting an appropriate indicator, Al’" in
this system can be determined indirectly with zinc standard solution which is used to back
titrate EDTA in the experiment. And titration apparatus operated by manipulator, which is
suited to be operated in hot cell, have been developed. For 1. 6 mol/L. AI’", the recovery of
the results is 99.47%-100.56% , and the precision is better than 0.36%. The analysis
requirement of samples is satisfied.
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Table 1 Composition of simulated feed

% o Wix
¢/(mol « L™ 1) ¢/(mol « L™ 1)
(Compositions) (Compositions)
Al(NO3); 1.6 Hg(NO3)» 0.02
U0, (NO3), 3 HNO; 0.6

7 (Note) : 1) Ji 1 ¥k iF (Mass concentration) ,g/L

1.3.2 JrfrB Bk HEWIRE I 0.5 mL il B2 5
WA 0.5 mL CL i 10. 0 mL EDTA —#i#h
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Range of dithizonate instruction

Table 2

EISEETN
pH pH
(Instruction end)

£ JE RN

(Instruction end)

3.3 AZ8{f (No discolorment) | 4.9 7% {6, ( Discolorment)

4.0 A7A8 A (No discolorment) || 5.0 AN7Z8 {4 (No discolorment)

4.5 RN7AE44 (No discolorment) || 5.5 ASZE 4 (No discolorment)

4.7 7548, ( Discolorment)

Titration apparatus in hot cell

3 RN

Table 3 Range of xylenol orange instruction

2 dE R
pH pH
(Instruction end)

K AR

(Instruction end)

3.3 A5 (No discolorment) || 5.5 754, ( Discolorment)

4.0 A7%44 (No discolorment) | 6.0 7% {4, ( Discolorment)
4.5 A58 (No discolorment) | 6.5 A2 {4 (No discolorment)

5.0 7% 46, ( Discolorment)
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HERRZ I 0.5 mL B AR 45 (1. 605 mol/L)
B 1 W I A TR AR U He® ™ (0. 02 mol/L) ,
P BRSC I 7 e SRk BE L 45 RS TR 4. AR
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Hg” T4, T CN Jl 8, & TAE@E S mA —
EREN CL L fff He' 5 CT A Wi fig 25 BEAR /Ny
HgCLZ& &) LOH BRI T4 . HERFEH 0. 5 mL
i B8 45 (1.605 mol/L) ¥r #E ¥ ¥ M1 0.5 mL
0.02 mol/LK) Hg"" CEBRRHE H Hg® & = Am
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Table 4 Effect of Hg?" on the determination aluminum

V(Hg?")/mL  ¢(AD/(mol « L1 #2(Error)/(mol « L™ 1) | V(Hg?"™)/mL  ¢(AD/(mol» L™') &% (Error)/(mol « L™ 1)
0 1. 602 —0.003 0.5 1. 705 0. 100
0.1 1.627 0.022 0.8 1. 764 0.159
0.3 1. 663 0.058
5 ClmAR Rk HE
Table 5 Selection of added CI™ amount
V(Cl”)/mL c(AD/(mol « L™1) &2 (Error)/(mol « L™ 1) V(Cl™)/mL c(AD/(mol « L) &2 (Error) /(mol « L™1)
0 1.707 0.102 0.8 1. 603 —0.002
0.2 1.610 0. 005 1.0 1. 607 0.002
0.5 1. 604 —0.001
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Hg?" (0. 02 mol/L) 1 0.5 mL 3 g/L 9 4h (2R
BHE Al AU A A ) LA 0.5 mL Cl
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Table 6 Effect of uranium on the determination aluminum
V(U)/mL c(AD/(mol « L™1) %% (Error)/(mol « L™ 1) V(U)/mL c¢(AD/(mol « L™ 1) %% (Error)/(mol « L™ 1)
0 1. 602 —0.003 1.0 1. 618 0.013
0.1 1. 606 0.001 2.0 1. 631 0.026
0.5 1.612 0. 007
T GEWE RN R R
Table 7 Selection of adding amount in the buffer solution
Vit /mL c(AD/(mol « LY i#Z (Error)/(mol « L 1) Vit /mL c(AD/(mol » L™ 1) i#Z (Error)/(mol « L 1)
5 WA 4 5 (No end) - 20 1. 605 0. 000
10 1. 603 —0.002 25 1. 607 0. 002
15 1. 604 —0.001
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g T S R T R 4 A OB R AR L T
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Cl™ (6 mol/L) , B R 2% v ¥ W (pPH=5~6)15 mL,
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AR B AN B B 0 R 40 25 e DU R vk B
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Table 8 Selection of gas flow rate

v/ (mL * min~") ¢(AD/(mol « L™1) %2 (Error)/(mol « L)

5 1. 665 0. 060
10 1. 608 0.003
15 1. 603 —0. 002
20 1.603 —0.002

KO BRSPS

Table 9  Analytic results of simulation sample

No. Mt/ ME 1/ mg
1 21.179
2 21. 260
3 21. 206

21. 260
4 21. 368
5 21.233
6 21. 314

2.5 HWHERSH
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0.5 mL BEHURHE 6 4y . Fc BFE b 20 AT 20 B8 L 4303l
MER o w A RINAR 9, FEFFEE 0.5 mL
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Table 10  Test of the recovery rate and the precision

No. Maga/ Mg Mo/ Mg Y/ %
1 21.651 42.921 100. 05
2 43.019 100. 50
3 42. 825 99. 60
4 42. 855 99. 74
5 42.988 100. 35
6 42.955 100. 20
7 8.611 29. 826 99. 47
8 29. 920 100. 56
9 29. 852 99.78
10 29. 905 100. 40
11 29. 886 100. 17
12 29. 864 99.92
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