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‘s= 0-precipitation approach to measure amount of 238U in copper

to sub-ppt level using ICP-MS, v.y. Ding et al., NIM A, 941 (2019) 162335
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Blank no. Meas. by SAM (ppt) Meas. by IDM (ppt) e(*FU)
1 0.3206 0.4162 76.0%
2 0.4010 0.3768 71.0%
3 0.3543 0.3438 67.0%
4 0.3116 0.3325 84.0%
5 0.3623 0.3505 81.0%
6 0.3143 0.3333 72.3%
7 0.3572 0.3608 65.6%
8 0.4001 0.4125 64.7%
Average 0.3527 0.3658 72.2%
SD 0.0356 0.0333 -

MDL 0.107 0.099 -
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AR HR: 232Th

Black No. Meas. By SAM (ppt) Meas. By IDM (ppt) g (**°Th)
1 0.3487 0.4373 86.5%
2 0.3311 0.4216 94.1%
3 0.3259 0.3895 81.2%
4 0.3011 0.3635 83.4%
5 0.2537 0.3389 92.7%
6 0.2902 0.3896 60.2%
7 0.3802 0.3748 81.6%
8 0.3019 0.3785 95.6%
Average 0.3166 0.3867 82.3%
SD 0.0387 0.0312 -
MDL 0.116 0.094 -

MDL for 232Th was measured and calculated when 22°Th finally arrived.
It's a pity the data are too later for publication.
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Measuring Th and U contaminants in PPO to 10-1*g/g level via acid
extraction Mengchao Liu, et al, NIM A 1041 (2022) 167323
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-----------------------------------------------------------------------
.

{( 10gPP0 | [ 10mL dilute HNO, |
: [ J
4

15t
:[ Stirredunder highTemp., | extraction
Cooled by ice-water bath

. emr—— e |

§ : : , 1% — ] (1) | 1%t sample to
[ 10mL dllLIJte HNO, ][Sohd ph?se. PPOJ [ Liquid phase Bsrrasiirad ]

2nd ' :
: : Stirred under high Temp., ]
| e Cooled by ice-waterbath | i

I e S S :
| Liquidphase | {( Solidphase: PPO |  10mLdilute HNO, |
M : ) T

be measured : Cooled by ice-water bath

[ Solid phase: PPO [ Liquid phase be measured

39 sample to ]

Fig. 1. Flowchart of the PPO pre-treatment. For the step “(1)”: the liquid phase was heated to remove the excess acid, then diluted with 5% HNO; to ~5 g amount, finally filtered
using the syringe-driven filter with a pore size of 0.2 pm.



BERERIALIERINAL

- BRERILI (0, 5%, 10%, 30%)

— PPOFZE/DEFI0%ThFI85%U, IURNAFKEFXTFE

- BRZA STHCSYIRIBRI AL, FZRCAT A TERAVYIRY, HAERME

BTSRRI

- H&®PPOXE, EIHEMESE

- ERAEIRANEITHPPO

s¥E&: PPOS|REHIE

AR !

Table 2

Impact of the nitric acid concentrations on the PPO measurements. The PPO samples
A, B and C were from different suppliers, and their measured Th and U contents were

blank-subtracted.

PPO sample Aqueous phase Measured 2*2Th Measured 24U
in PPO/ppt in PPO/ppt

PPO #A H,O 0.4 + 0.2 0.32 + 0.02
5% HNO, 50 + 0.8 2.1 £ 0.2

PPO #B 5% HNO; 24 + 04 1.2 + 0.2
10% HNO, 2.5 + 0.7 1.2 £ 0.1

PPO #C 5% HNO, 94.1 + 8.6 275 + 1.3
30% HNO; 50.9 + 4.5 12.8 + 1.7
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Relative concentration

Fig. 2. The measured counts per second with ICP-MS versus the concentrations of
solutions M, M, to M,, where the concentrations are normalized with that of the
undiluted solution M. The blue dashed line and red dot-dashed line are linear fits.
The bottom panel shows the relative error of each measured point.
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« BfE7KF99%HT, WHERIEH R
— 3.3 x 107** g/g for #3Th in PPO (0.033ppt)
— 4.0 x 10~*g/g for 238U in PPO (0.040ppt)

« EIITIPPORRREK{E (0.34ppt) {K—1EZK

S ~ . S
* STEimE Ll JSEiEPPORGHYTES Table 3 _

Measurements of eight blanks. The average X, standard deviation S,

and method detection limit MDL, for 2°2Th and 2°®*U were calculated.
Blank No. pg>*?Th/g PPO pg>**U/g PPO
1 0.030 0.031
2 0.024 0.034
3 0.027 0.034
4 0.029 0.035
5 0.028 0.030
6 0.028 0.034
7 0.025 0.030
8 0.027 0.036
X 0.027 0.033
S 0.002 0.002
MDL, 0.033 0.040
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229 233' ld_ 7‘= \2' Q-L\ O Table 5
[ ) T AN R x LN R I 1 0 O /() Extraction fraction (n;) and extraction efficiency (¢),) of 232Th and ?**U in PPO in
I I the ith extraction stage, respectively. The Th and U contents in PPO are categorized
into three groups according to the Th and U concentrations, i.e., (0, 1) ppt, [1, 10)
ppt and [10, 100) ppt, respectively. N, is the number of samples and the values in
— 2 A\__ly__l_ \ \ 7 -~ Ab__ly__l_ L _I ‘|‘: _‘_: Z __|\_|__ L _I the parentheses are the errors (standard deviations) in each group. The efficiency and
[ J — < & AFE d— 1 E b AF : B L _I \ —; n AF : L _I error values are rounded to 1% precision due to relative large uncertainties.
— o 232Th (ppt) €0, 1) €l1, 10) €[10, 100)
N, 4 12 6
= N A\ Ist 85 (3) 88 (3) 88 (6)
SRR EIRL L =S -
— L' 1 =5 () 2nd 10 (2) 8(2) 94
5 E' L==§ )58 ] InJ=H I o o)V ™ 3rd 4 30 <1
& (%) Ist 85 (3) 88 (3) 88 (6)
a. 2nd 69 (9) 73 (6) 70 (6)
#8U (ppt) (0, 1) €[1, 10) €[10, 100)
N, 4 12 8
m Ist 90 (3) 91 (3) 93 (3)
=5 (0 2nd 7 () 7 (2) 6 (2)
! 3rd 3(1) 2 (1) 2(2)
oy Ist 90 (3) 91 (3) 93 (3)
Cae 170 ond 72 (7) 81 (7) 79 (6)
ae';f =m [/Em, Esc =my/(my + m3).
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