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Abstract

in insoluble matter was determined by neutron activation analysis. The influence of main coexisting elements on the

Uranium in uranium niobium alloy solution was determined by potentiometric titration, and uranium

determination results of potentiometric titration was discussed. When the mass fraction of niobium, molybdenum and
zirconium were 9.34%-42.14%, 2.92%-22.72% and 2.41%—7.80%, the absolute value of relative deviation was 0.3%, and
the influence on the results of potentiometric titration can be ignored. The loss of elements to be measured when the filter
paper was not completely ashed by neutron activation method was studied. The results show that the average recovery of
the sample after ashing was 100.5%. The relative standard deviation of the determination value was 0.137%-0.993% (n=0).
The measured value of uranium content in the self-made sample of uranium niobium alloy was basically consistent with the
theoretical value.
Keywords potentiometric titration; neutron activation; uranium niobium alloy; uranium

U-2%Nb., U-4%Nb, U-6%Nb 24l 48 & 4 4R 6B vk ik b Fisfb ik 2 M T

SR Tz B TR R Z —. TEE &k
AL R R A T B PR RE RS R MR A
LR S RE SUEL SUE A L &
< B ARSI E AN SR RO & AR Y
RN, W AEHIE PR A vh Wk A TR s
TAE.

Sl i (0 A3 M O vk B AR EEE T R
e N R (AN = (VAT e 7 R o ¥

R Bl A I E , R S VA T TR R B A I E
oA BRI T AR A
A R R A O I RE A R AT TR L,
UNpIpiv RS (R S E R N LA
A TR e, BRI T BRAES, ol AAE AN 2547 72 B
TREAAETS , B R [ AR i b BBl i 2%
BB T R A A A s /R
S UL 5 e A HT T AT IR, AR

BEMEE BRI, REARL, BITTFIE 61, NG T R i L4565 T4E , zhaoglxg@163.com

s HE 2021-03-10

SRR BRI T T8, A AL — ARSI E AR S APl [0 ] AR, 2021,30(5): 42.

Zhao Gang, Ding Ding, Huang Yan, et al. Determination of uranium in uranium niobium alloy by potentiometric titration and neutron

activation method [ J ]. Chemical Analysis and Meterage,2021,30(5): 42.



BRI, 25 LA E — RIS AR IR A I E e bl 43

I AT IR M Ae B A 3 (H g
bk Z TR 2 SO IR 2o 0 M, BRI FR A
TE10°~10 g JERIPN S ARemaE T gy T
AV T8 2 5 D v v R B Pl DA A RS A VR
T e TR B A I A RS B v S I B ifE Ak 2
BUNE PR IE 1 AD AR BT i B AN i ok
BN R 2= 4 R O e . TN e B A TR bR
RFHICERIS, IBAETE B S kiE TR, D b &
e BAEY, Hrp 4 A1 B i m S m 2 32.1%.
9.24% .1.82%, v A< UL SCHR A T i 38 47 OCHE  BH L8
JCE N LA S T Al e A5 4 v il ) S I A L o

B E SR IO T R RS L 1R
PRV AP VR 2 DR AR 0, B v % A 5 R FH L7 T
FE RN RE SRR 1 B AR R s Ao Hr
DAl I A PR IR 2 A SEEE Tl
He A4 TP Al RS BRI SE
1 ZIHERS
1.1 FEZME5EKA

WO T A . MARSX I, 25[E CEM 2\ # .

BT 20 BT R - AX205 B, i 0.01 mg, it
TAHpREE) — FORIZ A H]

HL AR : EQ35B A, Jb 53R A B RHU AR A PR
Al

pH it: PHS-25 %Y, B A BB # AU 28 A R A
o

TE R RE e as . 812 AU, |1 w] SRAL RS A R
TSI S

FECHL B SX2 R, KT Hh RS g L
FRANFE]

THEAE . ED260 %, i [ 40w

o IR AL R R HE : 30 kW, FTE RN 10~
10% em™ - s, E JEFRERHEH AR BT B .

maliEE vy WEIE RS BL GEM 40P4 #Y 5 4l
iRk, DSPEC-JR #U{iI %, 55[E ORTEC A F],

AR TR R IEY) T : 45 GBW(E) 060313,
AU 99.995% , Hh R RHAIF SR .

S = HARHEY) B : 45 o GBW 04205, i
By 5 R BN (84.711 +0.021)%, 4% Tl b 54k T
EE L

BB HH BSARIETR M : 1000 w g/ mL, ksl A
WG v Rl 2 AT FRAF

SEIG P FHL B R R bt

S AR L& A il K, RBH A 18.2
MQ - cm,

1.2 Rk B

PR ER R T )+ 3 mg/ mL, HERR AR B AR ME
VIR 035415 g KB 0.01 mg), & T 300 mL 4%
P, A 10 mL i R S W ( 1+1 )2 Vi U 9RURR L 7
L, AR AR A E T T T AR
PRYEREAR N BE I R . ISR 2 2 100
mL 3, 0.75 mol / L FfilifR E 45

HFRHEIR ) 6 wg/mL, BU AR 7 7 1
(1)1 mL, ' F 500 mL &+, H 0.75 mol /L
FRAS IR E 2%

1.3 Sk
1.3.1 B %

ZIEFFEME GB /T 11848.1—2008 ') 77 itk
AT e bt v S 30 S B AR S o i AR A
FRWARAE U (VD) 3508 U (IV), FFH 5 4% TR AT AR
WEVEVR E U IV, FR VAR RS, 2 28 4 Wi o ¢
AR FH BB PR AR R VR TR B T RE IR AR
s PR
132 FFENLE

I B 7= A i X 20 647 (ny oy )T
e, g (1) SR

U (n,y) U - Np (1)

SR FHARRHIN 22 1 75 2, B A AR 5 R HEAE
FE 58 4 —BURAF T Rl B UEA T rp 75 R R s 2l
v I 2R G0 I SE R A RIUAR ERE S B 2P Np FRAE
v RELR FR RSO O SR S R il
1.4 PR

B A S E T TS, T 100 CHET
5h, BATESHEREERRE. FREL0.3 g (KE
0.01 mg ) £ &, BT SOk W M HE T AKYOMA 8 mL
RS ER VA W ( 1+1 ).2 mL SRR, HE K% £ K g
e T T A, i R R 1 O T A AR e
FEInAR A5 20 1 T8 A v 18 FH 2R DU 3 2 4 T <L it g =
FRVUTR L v, SR FH A7 3 12 000 2 D R P )
B BB RN AR R — A B
WP B HBHY TR 480 °C, i A AT B4R %
WA, YT T4R ST, 20 20 min JEHUH R, 1
BHPETE 2 620 CAEA . BRI T JEARR 782K
b, PR SRR SR 5 T T 1 0 23R 0 TS
W TR IS AR AT



44 2 Eor it

2021 4F 45 30 45,55 5 1

R1 RBEBICHERER

R3 RMABETELTMEUESR

AR R/ C FHREEE /min FURRSE/min - PPk /W
1 120 5 0 800
2 160 5 5 800
3 210 4 20 800

2 GHR5ITE
2.1 AR.AA AU E T EALE R RN T ARG R

HER A 4P G B TR SR A, T I
TGN FELAEIH 2 T il 1 B S R L
Sefl R n AR A TR C 1) TP ACK [A] 1)
e VBH AR AR C T A B AR, SR A R
P AV 7 R T S DL v R A 7 B S5 R S
PRUEAESEA T E, 20 Mr R B % o0 28560 e 445 R 1)
AR

AT R M E S5 R L3 2, 255K, Y
B 1) T H 0 BN 9.34% ~42.14% I, Bl 5 {8 1) A1
XA 22 K —0.259% ~—0.061% ; >4 £ 1 5 & 43 3
2.92% ~22.72% B, Al 2 (A A X 254 —0.053% ~—
0.006% 5 455 1 TSI RCN 2.41%~7.80% I}, Al s (i
AIAIRHRZE A —0.076% ~—0.007%.

F21 B-TEAEHANEER

B HUIMA ZRBUCEN O AFOCE OB A

JLER Fihk/g ARThE/g R/ % 0B/ % /%
0.16307  0.016 80 9.34 84.659 —0.061
Nb 0.17541  0.05072 2243 84.52 —0.225
0.16271 0.084 42 34.16 84.491 —-0.259
0.16103  0.11728 42.14 84.566 —0.171
0.16690  0.00502 2.92 84.671 —0.047
Mo 0.16395  0.00892 5.16 84.660 —0.006
0.15917  0.01580 9.03 84.671 —0.047
0.17565  0.051 64 22.72 84.666 —0.053
0.08666  0.002 14 2.41 84.667 -0.051
Zr 0.08702  0.004 88 5.31 84.647 —0.076
0.08416  0.00712 7.80 84.705 —0.007

MY B H 3 FhoT R A, B AT N 2 R
32%.20% 8% It , Bl & I e 45 R W3R 3. K 3
AT B (A A AR 25 R —0.162% ~—0.070% o

DL ESEIRFRW, B —u R A SR B VB 3
JCE LA, Bl 5T o 3 B5ORE X i 2 1 2 X (B 40/ T

HiIA RN g AR
Bkt / g Nb Mo Zr NE % RE/ %
0.1858 0.1449 0.0953 0.0296 84.574 -0.162
0.1903 0.1545 0.0973 0.0355 84.652 -0.070
0.1896 0.1538 0.0973 0.0437 84.632 —0.093
0.1876 0.1538 0.0946 0.0363 84.604 -0.126

0.3%, T /& S IR X 1R 22 R PR ZE oK . B A
HIAE AR B BT R e g5 R AR — e T
Yo, FLI e (-5 b o (AR ELAm A, (5 0 22 55/, il
AL R T LI A 1B A A R A Btk
2.2 P EACHE R AL B A A2 MR R K R e

B A E BB AT L A ANV 4 Ry il ) o R v A
KB IEARHEA T AN 58 4 IR A A PR 5 S AR #5743
BT o EE X IR AR RS 32 A5 7] RE 23 R bk 2k () [m]
It b o 20 SR AR R Al A v v C T ) JF R ik Ak
b P R YRR R 1

B BRI BR HED) SR AR AR 1)
M TURARIN KA, S8 5 A T i i A A,
HEARL N 4% 10" em? - s, LIRS A Al BORE T TG
AEBT TR AE S 2 h, SR A A A S T A B [
430 h, iREREE RS TR 4. R 4 0THL RS
JRACAR BRI , 4 o0 23 RISCR R 100.5% , 22 B RE
i AR AR A BT PR AN 25 3 Al AR 2K

F4 RURREER

A WERT BeR/ HsTm s ReR/ R
AJFit/mg H/mg % AR/ pg B/pg % WE/%
741 7.56 102.0 1.05 1.058 100.8
9.50 9.55 100.5 0.54 0.531 98.3
10.20 10.10 99.0 0.54 0.555 102.8 100.5
9.73 9.81 100.8 0.27 0.276 102.2
8.41 8.44 100.4 0.27 0.264 97.8

23 MEERE

HERFREL 0.3 g )56 & 0.01 mg ) AN[A| & 44
A RER 4 03, 1 1.4 J7 AT RE S AL B SR
FEL A7 178 2 00 S O A P 0, o R S e 4K
R R A, SRR B 6 W, I i DL
e

Pl W 25 RSD /%
P L7 2 12000 2 Al Tt/ mg HFIE A E TR/ g WA Ak SRR
1 2.039,1.998,2.024,1.988,2.021,2.033 0.134,0.138,0.128,0.136,0.127,0.132 0.993 3.298 0.993
2 1.467,1.478,1.468,1.475,1.477,1.467 0.222,0.225,0.226,0.231,0.227,0.221 0.354 1.604 0.354
3 1.531,1.527,1.533,1.532,1.527,1.529 0.548,0.528,0.527,0.531,0.532,0.528 0.168 1.487 0.168
4 1.181,1.179,1.181,1.177,1.180,1.181 1.082,1.019,1.041,1.027,1.040,1.031 0.136 2.131 0.137

FH S 5 TT R, R AN 2 2% 0 A T e v v Al o
A AE T AR AE D 22 0.136% ~0.993%, 7 13k AL 43 #r

ANV W v Al B4 AR T B VR i 22 8 1.487% ~3.298%,
AT Rl A, HL T R - I AR TR B



BRI, 25 LA E — RIS AR IR A I E e bl 45

B 02 4 i ) AR X A o Ml 2 55 R A A
o VA AR R Bl R ) AR X s o i 22 SR AR AR T,
0.137%~0.993%, JCi B —ME ki 2B Gk,
AEXT AR IR 2E KT 5%, U7 ks 2 BT
24 SEAREERAGD T

K AR 0 5 SCRik [ 22 ] A Bl ik B G 3 A
B PRERES G e s bl FEA Rl BB H B R S E
439K 49.70.35.51.,13.54 .1.25 mg / g, & {F 5 B
AR SEAT XS HE, 361k J7 3% A9 EAf 3, X L 25 2 L 3k
6. FH% 6 NI A1, K45 55 FIS (H A B i) — Bk,
SFB IR 98.7%

F6 BRASHITHIBNTER
HORET P REEhE  ME A Rk P

(=}

BT Wse Wlit/me WER/ e Bib/e Bh/e % %/%
1 029827 143.836 486.421 0.14432 0.14824 974
2 031713 153.298 513.831 0.15381 0.15761 97.6
3033162  162.121 540.263  0.16266 0.16482  98.7 8.7
4 030026 150.722 504259  0.15123 0.14923 101.3

3 #FiE

SR LA € 5 v 1S AR AH 25 G 10 J7 0
BiER A rsh S, LT A e RR S Al A
FEafI i, X5 S b B oo R R Ptk el BAy
HE G AT T A e b FEIAOTERE X AL
T VAR B2 A 520 o % R 05 A e R AR AN 5
A A B P RN TR RGBT T, 4
R IRACIT AR AR AL P R AE AT HEZ I TN

A
(1] sRSCHE, E&FA, IR, % G T2 M ] bt hE R

Fhgt A, 2013: 95.

(2] SRR, BRI, B4, %5 . aiR & & 450 T PERE TR BT o ik

[J]. BHRR 5 T25,2020,28(3): 31.

(3] XPwse, TR B, 5  Jeresia kP iy BT [T ).

A & @ FkHS T2, 2020,49(6): 1984.

(4] 38— & 3040, AR, 45 . Jr BRI E & iR AL B T2

g U [T ] T RERHEHIAR 2000, 34(3): 252.

(5] REM, M, AL, 55 i a i i ss i [ 1] 4%

H7,2021,41(1): 47.

(6] ZRRIME,ZEBIT Ir0e, 5 | B & A5 B AR T RV L I 5 AR BH ) 1]

MR 2 2 Jm O T al [T ], 1R 45317, 2018,38(6): 75.

(7] BRSSO, sk, 45 . [o) (0 3R I B v 52 Sl 98 4 v

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

e [T ] R4 5W1,2013,33(4): 35.

Byers M, Landsberger S, Schneider E, et al. Neutron activation
analysis for the characterization of seawater uranium adsorbents J |
Applied Radiation & Isotopes, 2018, 133: 4.
Anees A, Hassan. Determination of uranium in fishes samples
from selected regions in Iraq using neutron activation technique for
nuclear track detectors [ J ]. Al-Qadisiyah Journal of pure science,
2017,22(2): 17.

ERE R, WHIREE, orZE . B A 1 B (L RE 1 DU

HATAHIL T ] R, 2018, 34(6): 366.

Cristiano B F G, Delgado J U, DaSilva ] W S, et al. Semi-

automated potentiometric titration method for uranium

characterization [ J |. Applied Radiation and Isotopes,2012,

70(7): 1373.

WA . IS A I S A Pl MO E R R S (D

M - BRI, 2000.

ZEPELE, BUINE IR, A R PO R e AT

JRFRAIBTIE, 2017,34(3): 611.

VR, 7%, T8 A IR ORI 4 S S U By

[T B, 2016,39(8): 19.

Montoya E H, Mendoza P A, Bedregal P S, et al. A combined

method of neutron activation analysis and radiometric

U and **U determination in soil samples of

measurements for
low uranium concentration. [ J |. Journal of Radioanalytical &
Nuclear Chemistry,2012,291(1): 175.

IS AN ey -2 SN & 3t s R Y A T 0B 7ot
FRZEBIE [T ], T RERIAHR 2010, 44(10): 1238.

Rk, LTS AP, A5 ARG Tl 2 T EOR [T ]
sl 1 THE,2017,38(6): 134.

RA I, T AR TR, A AN E R E e U0, Y
AN B [ ] A SO, 2015,37(2): 84.

GB/T 11848.1—2008 & f1 iAW) i Jrik 45 1 & 5)-
TR ke Jit — HE R ARG e T E B [ S .

El-Taher A. INAA and DNAA for uranium determination in
geological samples from Egypt [ J |. Applied Radiation and
Isotopes,2010,68(6): 1189.

BN AZEARRTTM ] I AR« W AR TR R S At
2009: 81.

AR, TT . GG AR — HLJER 5 S S T R BT I S
e BB [0 ] AR st 2021,302): 61.



