Hans Journal of Chemical Engineering and Technology b2 25K, 2019, 9(6), 477-480 Hans i
Published Online November 2019 in Hans. http://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2019.96067

Determination of U, Th, K and Pb
Concentrations in Soil and Sediment

Shuifeng Wang, Jinghua Guo*
Analytical and Testing Center, Beijing Normal University, Beijing

Email: "gih@bnu.edu.cn

Received: Nov. 1%, 2019; accepted: Nov. 15", 2019; published: Nov. 22", 2019

Abstract

A mixed acid digestion procedure was applied to soil reference materials (GBW07401, GBW07402)
and stream sediment reference materials (GBW07307, GBW07309). U, Th and Pb concentrations
were then measured by ICP-MS, K by ICP-AES. The results were consistent with the certified values.
This method is simple in operation and low in acid consumption. Thus it is suitable for determina-
tion of U, Th, K and Pb concentrations in environmental samples in large quantities.
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1. 518

Hb S5 AR IR 58 A M ER B ) A AR AR T P — A O A R, R IR EERE. 8
AR H 21 2 M5,

FL 4R U-Th-Pb s S PRI U-Th-Pb S5 2575 (CHIME), 72 20 tH40 90 A4k it >k i — I
BLESETTVE[L], kR @ B RS RS RIIAER, B AT U L] [2].

JEREEIAEE B Huntley 55 7E 1985 A g k&, #) 2 H T3 E AL J7 138 £ oy 338 /7 51 K i % 1)
AR EHbRE L i NSRRI T B A 5 T AR A EAR A B U 3] [4] [5], U7 VRIS A A
sl R BRI EHE R R .

B LS ERANET S B PR PR R A UHERA S I — AN OB R R W I e AR R R e gL
A S ENINER: TAEE, BTRENE, B rREEE, JBIR o-tHEGE, y RS [6]. HUK
A B TR TSV (1ICP-MS) Rl LB & 55 28 T 1L (ICP-AES) ) 2 I FIAEE . MU 2 i S5 40k
[6] [7] [8], RIHEARBER. WEEL, EstHD, FERATARTERH RSR A, & T K E R
At o 22 0 ER S B I [ A AR

ASCA AR AR AN e SR VU AN LIRS AT R AL 2R, FH ICP-MS F ICP-AES X+
(ot £L. B0 BV S EIHTIE, S ERINE E S bR E IR AARRE, 45 FH L KSR 1 TR

2. SELRERSY
2.1. (L5

H JECRE 2 45 B0 TR 51 (NexION 300X, 2£[E PerkinElmer (X234 PR A T). HiJEHE &4 5 TR 7 1
KRG (ARCOS EOP, i [ 7k 7 A Wi A 8 A 7).«

MR (2l REWNRE WA ZRXAGRAR), mARIIHRE, RETEFLTARAA); S5
FR(PEge s, Abnitb =R A7) Ko Ik & B /K (F 5% 18.25 MQ-cm).

2.2. FRAERR

HY 1000 /2= U Thy Pb TR AERR(GEE 02Si Anl) & 1 ZF, H 2%HERE 4 2 100 =
Tho FFH 2% IRIZ %M N Us Thy Pb 585041, 1, 5, 10, 20, 50, 80, 100 4 sw/TtHIbniE & 4.
HY 1000 fl mi/Z= T+ K 50 3 AR VA R (BRI 5 A B AR B 1) 10 271, Al 2% 1% 2 45 4 100 27t
FEF 2% G RIZ e Fis BN K &8 1, 10, 20, 50, 80, 100 fvw/Z sk &4,

2.3. ¥REHIR

ARSI T AR HER 53 O SRR R DU R 3 o A bt i (™ S8 AR BT URRB), 45 9350
GBWO07401, GBWO07402, GBWO07307, GBWO07309.
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2.4, SRR

HERAFREL 0.1000 g FEdh, TR LAHEMARES, A 2 27 HF, 52ZJ HNO;, il 1 =7+ HCIO,
2% FRIEIRSE, BB ST-40 BUWMAAL T, THEZ 140°CHEARE 1 /N, FFHED] 160°CIHM 1 /N, fETH
IR E] 180°C AR 40 438, BUF RV, ¥ HE B . WG 2% E 4 2 25 =7, f#i ] ICP-AES
M K TGRS BUZBR 1 2T, F 2% € 252 10 =ZF, ] ICP-MS |5 U. Th, Pb TR & &
3. &R5118
3.1. FEEHR

Yoz HERE Y R A5 ] 4 S FE A5 VAR, S 11 VR, DKRVEIR ZE 1 3 511 5% 70 25 B As HH PR 45 54
A U 0.005 #45a/5; Th 0.009 f5a/50; K 1.8 M5a/7; Pb 0.03 fFa/5n. i @M AE P4l &, 4.
TR S BRI 7K
3.2. FEAEBE

IR _E IR SCI S R A AR AR HE ST, L gl B SPAIEYS BHHMTRI, 45 RAT
% 1. %%ﬁﬁ&ﬁ‘]/ﬁﬁﬁﬁ%ﬂéf%ﬁEﬁ%, FIFH A B A B

Table 1. Certified and determined mass fractions of U, Th, K and Pb in reference materials
= 1 EYIRS U, The KA PhIiEBEEESTENEE

U (f458/5%) Th (/) Kz0 (%) Pb (¥ oe/7e)
FRiEAE M5EfE pRAE WEME FRifEAE W5EE FRAfEAE Ve
GBWO07401 33+0.6 3003  116+11 115+05 259+006 258+0.06 98+8 101+ 4
GBWO07402 14504 142+01  166+12 169+11 254+007 252+006 202+33  198=%11
GBWO07307 3505 34+01  126+15 126+0.2 354%008 354007 35017 354 +8
GBWO07309 26+0.6 2401 124+1 122+07 199+008 202+002 23+4 242

33. BEREE

i IR S0 S AT W AR LIRS AT R TP (GBWOT7401), Ml ol &R B, HionEm SR, UK
FEWAE 2, B IuER M E AR E R ZZAE 5% AN, 1A F M4 i E 4

Table 2. Precision of U, Th, K and Pb in GBW07401
%2 2. GBW07401 1 U, Th. K #1Pb TEWHEZE

U (fFE/5) Th (B43e/5E) K20 (%) Pb (T3%/3%)
1 2.98 10.7 2.60 97.6
2 2.95 115 2.65 99.4
3 3.00 11.4 253 105
4 3.03 12.3 2.58 106
5 2.98 11.7 2.68 98.5
6 3.01 11.6 2.62 95.2
7 3.03 11.8 2.52 99.0
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8 3.01 11.2 254 104
9 2.99 11.9 2.64 105
10 3.01 10.8 2.55 105
11 3.04 12.0 2.53 103
12 3.02 10.9 2.55 99.5
S 3.0 115 2.58 101
bRt 2 0.3 0.5 0.06 4
AHX b AR 72 (%) 0.9 4.4 21 36
4. INgg

K HF-HCIO,-HNO; VR R ¥ 1578 it T3 TR WnAn e 5, F ICP-AES M52 A 8 e & & &,
FH ICP-MS JERES AL I T R S8, WlE R SIEPSEHEYE RIF. ZkHBRED, HBE
fAieR, e, &S RKEHFEE SRS AT TR b e ST
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