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UUVEM B UL Th, BSR LR T Ca Jefk, BB AT Kit
1) Fe B 1, TEAE 4> 8515 Uk Fe I U FE7E U 2% i KUK ),
W 7 vk AR A 3 AR R K BRI R VE B i, UL
Th 2FFESS FEEE (U, Th RS A{Es 31k 4.8~
25 pg. 0.5~ 150 pg® " ); — &% F UTEVA H5 %% b
J&, ZOTEHET U, Th 78 HNO,, HCl 4B M H A e
TR R B Ky Ko, 2257 (R DI TE SRS B2,
M T AR O T AT IE U0 A5 R, BRAE AR 5,
Dy OO F I . A7 S SRR R AR FE S P UL Th 1943
Bafifhe

*®1 FEREHNO,, HCINEH U Th £
UTEVA 145 b B T Bif 2 45
Table 1 Absorption coefficient of U and Th on UTEVA resin
with different concentrations of HNO; and HCI

HNO, e &/ Rk A HCIHk E/ RS

(mol-'L™") K Ky (mol'L™) jon Ky
1.0 28 60 0.5 - 0.9
2.0 50 120 1.0 5x107° 1
3.0 70 200 2.0 8x107° 6
4.0 120 230 2.5 10x107 15
5.0 170 290 3.0 11x107 20
6.0 180 295 4.0 16x107 60
7.0 200 300 5.0 30x1072 100

TE: RhU. ThilBR 2250524 SCHk[2 1] HY W B R 3 fhta 3l 10k
0.5 mol/L HCI" J5i N Thill B 2R B Ar LAk .

R, SCHk 4R 8 % Bl UTEVA B IS #E4T UL Th 23
B AR R E R . N, Douville 452 il B %
P ZEe9 43 5% A 3.0 mol/L 1 7.0 mol/L i) HNO , A it
PEAT EAE, 43590 1.0 mol/L F1 0.50 mol/L f#) HCI 4} i
VR Uo HI T3 8 & RN R, s 4452811 U, Th
MIBCR AR R 22 5 . ] 46 i R b 2R 5 vh UL
Th & 8K, B 552 2 W2 20, FE 5 Ab B
ELPREEE . ATALBE T AN G —, ST R SL R 45 R =
CIREq o

AR TN TAE, 30 LT UL Th EFEA
J5T HNO, ¥ B2 A1 43 25 Pk Wt HCL ¥ J3 %5 [ml i 26 D R 3
2 A, it — 583 1T R UTEVA B ig—
A B e A I A Al R AR A S P UL Th A9 i Ak 2R
HR, 4545 w5 43 PR B 5 45 B R TR0 22, Ry
JF R B UL Th 3Bk 46 2708 25 R U-Th &2 4F 42 fit
—E AR L

2 LEITA

2.1 LWRHM5KF

AW 5T W5 K 4 b L% 20 Hoh PRA S LA
PFA IS FERRJE 2% W & R 2 d, SR )5 HH 50%
AKFE|REH 12 h 5 100C & 12 h, H Milli-Q
K wh YT T 2% 19 HNO, % WP R A, I AT
Milli-Q 7K & ¥; FEP JLFH ¥k HNO, 3231 7 d, Milli-Q
FK T ¥, 100 93 B R T #5 T LDPE i H
2 mol/L HCI % &2 2 A L) I, F Milli-Q /K i T
¥ JE T 2% [ HNO, £ 47, I F AT Milli-Q 7K o ¥k
T

F2 LI
Table 2 Experimental equipment
EEII RN FUkE /AL AR R
PR A 5 B AR A Element 2 & [E Thermo
Electron/\ )
PFAfRIAE: 15 mL LI IELL A H]
PEAJRFEM 6 mL P U IF AT\ )
IR IR S Al Teflon TAE & / EER S
TeflonHi AR FE ] LI IELL A H]
FEPji 60 mL, 500 mL  E[E Thermo/A ]
LDPEJfi 15mL, 30mL,  SE[EThermoAH]
60 mL, 125 mL
PFARIHRR -2 / [ Savillex/A
PR AT B i / BIRRRPTIAER
R ALBERR 1L R
L ALT 100 uL, I mL  FE[EThermo\ Al
HLF R KiT1220.000 01g [ Sartorius/A ]

A FT 5 S B L EE 3. Hirh @ 4k HNO,: R
FHT A HNO, (AR, [ 2454622300 28 7)) & A 3 E
R Al AL 45 5 4l HCL: R A T8 HCI(AR, [ 24
2710 23 7)) 28 PRA S5 R4 10T i 256 & 2k ] 45
HF . HCIO,( ¥ J¥>99.999%, 5 [# Sigma 7\ 7] ) B #% i
FH; UTEVA $ i (50~100 pm, 100~ 150 um, ¥ [F TRIS
KEM International 2 7] ): /1 0.02 mol/L HC1 &t 12 h,
B 3K, T 0.02 mol/L HCI {474 A=,

22 FEmBETALIE
2.2.1  HEAE A AL 3

AW i I B9 ot S SR 1V R A SCE T T e

W I, B PR VA S SR (28], T SR I A
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Table 3 Experimental reagent

EwilE2s GOk EE HFETR
HNO, e S/
HCI gl e
HF >99.999% [ Sigma/A
HCIO, >99.999% [ Sigma/A
H,0, e FE 25k A
CaCO, =99.999% [ Sigma/A F]
CabRifEA IR 1000 pg/mL (5% HNO;)  £[EJ. T. Baker/A ]
MehrifE 1 000 pg/mL (5% HNO;) ZE[]. T. Baker/A H)
STHRER TR 1000 pg/mL (2% HNO;)  £[EJ. T. Baker/A ]
SchRAER 1 000 pug/mL (2% HNO;) F[E Spex/A F]
TIWRHER 1 000 pg/mL (2% HNO;) F[E Spex/A Hl
ThirAER 1 000 pug/mL (2% HNO;) & [E Spex/A ]
UbRIER 1 000 pug/mL (2% HNO;) [E Spex/A ]
Milli-Q7K 18.2 MQ-cm 2 EMillipore/
orevagi L™ ot

F: MQ-em>Milli-Q7K Hi B EALA

e R AL /N T S mm Y BURE, A 0.20 mol/L NaOH #
30% H,O,(ARFREL A 1+ 1) W VR I, 4 3380 0k, 2% 1
EEE, Milli-Q 7K #h ok 1, KT 5 SR 5 35 56 F B F
JESE 5k 24 H A 50 H e Je i, i BORLAR Sy 0.28~
0.70 mm % 3 55 k7, A 0.20 mol/L NaOH Al 30%
HO,(FRBU R 12 1D WIR I, BB = A4 <k
ks R E R A W MIL-Q 7K 332 3% B8 S 9
15 min, 8 F7 I 0B DTI, SR 5 R K IR TR,
5222 R L ENE R 10 KV WO BGE B, BT 100 943
HammT, &,
2.2.2 BRI AR

PRI 50.0 mg AL BRS B BEIAE & T PFA I AEAR
Hr, A 1.0 mL 2.0 mol/L HNO, il #iE it J5 28 & &
100 uL 72 47, R ¥ J5 in A 30 uL HCIO, T 130°C % [4]
TH A% 6 h, HE— 2 BRI BORL h (A LTS >0, 28 %
I, A1 1.0 mL 2.0 mol/L HNO, I&f# 5 i 4 .
2.2.3 U, Th 1954tk

U2 0.5 mL 7547 UETVA B} 5§ % A PFA i !
FECE: 4 cm, N8 4 mm) H1, 28 Milli-Q 7K 7 Uk 5 H
2.0 mol/L HNO; 5% /- £k 5 - 34 3 3 A o v W m 2%
F UTEVA B I, 2 2.0 mol/L HNO, i ¥ & 43 9 H

3.0 mol/L HCI A Milli-Q 7K ¥l Th Fl U, 4= 2 it 18
244 200 pL/min, AW 58 28 2 B0 A0 5 e 28 16 40
YERARWE 1 iR .
2.3 HRNUE

A5 Y 5E H 56 10.0 ng/L U A5 3 WA AL AL 2%
TAESE (K 4), LIRS ik RAE R 55 Fae M A
JH 1000 pg/mL U, Th B:7 % A B e i vk B2 3
47100 pg/L. 5.00 pg/L. 1.00 ug/L. 0.100 pg/L. 0.010 pg/L
TR A ARMER I (1.00 pg/L TUE R AR ), HE 7 bR i ih 28
(LA 6 2B R2=0.999 9), % FH ZhBR Al TN bR i
IEISE U, Th &4

B FIRICEE R UL Th S BB #AZE 235+, A
30.0 uL HCIO, F 130°C % M 1H f# 6 h, 2k UTEVA #f
g BB ARA N, 281, H 0.50 mL 0.30 mol/L HNO,+
0.01 mol/L HF ¥ i fe & iR 75 BALINE U, Th &5,

3 ZER 578

3.1 HHESHMEML

1 F AT ABE 5820 Jig 3 UTEVA B g 43 2 4lifk
WRIRERAE b b UL Th L= SR R E R, RF
T HX e . B, ARHF5E 2% 2.0 mL 50.0 pg/L
U+0.300 pg/L Th 1R & 45 #E %5 W X% UTEVA B 5 ki 42
[ BE HNO, A JR B . U A1 Th %6 50 3 HCL ¥ JiE 25+
2= 2505 — AT Ak
3.1 MRS MLk

YA i — RE I, REAR A KNS A AR
T E BRI . I, ARWFST L T 50~100 pm,
100~ 150 pm 7 #4742 i) UTEVA B ig %t U, Th 443
BIRCR (2 5). th 3 5 T, DA [l 5 T Rk AR 11
UTEVA B l§ X} U, Th 78 B A B 2251, 1
530wk [22, 24, 317 # B ) U, Th B 7E —BUK A,
RN IGFERT 1 B HLA, B2k 100~150 pm /) UTEVA
PR AN LB 3 Pk 4 TR AR FERT AL 2R 1.5 b, SoRiAR
k1 50~ 100 pm B IR AH 1L, 4 30 R AR B AT 2 —2f
B M TORE SR AL BR AR o Ik, ASHIF S 1k
) UTEVA B 5 #0422k 100~ 150 pm.
3.1.2  BFEA B HNO, e BEXT U, Th W BR 2508 14 52 1w

7£ HNO, /it H, U, Th 7E UTEVA g L1 B 5
$ize 5 T HCL A 5t v (4 W B R %, HLBE & HNO, A1 Jiit
HRE A B T K (3 1), BRIk, B REAY Tk A
WER) HNO, /AT F T U, Th WHHE UTEVA Wi
I, IR BN B E SR . Douville 252 5% ] 3.0 mol/L
HNO, {0 _EFEA T, U, Th DRSS 50 100%., 90%:
B 2504 SR F 7.0 mol/L HNO, /E R FAEA i, UL Th
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WAL S (50.0 mg)

:—(1) 1.0 mL 2.0 mol/L HNO, B R ZiE T |
I (2) 30 uL HCIO, 74f# (130°C, 6h), 7%+

0.5 mL UTEVA i
(REFR A :

4 mm)

(4) 2.0 mL Milli-QK 5 ¥ v i

ll_(8) 2.0 mL 3.0 mol/L HCIFE i |
_

S

|
|
| (5)2.0 mL 2.0 mol/L HNO, %4t l
|
|

r

4__l (10) WS VR LI A K F 3+ (130°C)
(11) 30 L HCIO, i (130°C, 6h), %TF
(12) 0.50 mL 0.30 mol/L HNO;+0.01 mol/L HF i JL_’

o '

(6) EAE, 2779200 pL/min

(9) 2.0 mL Milli-QzK % Bt }

I

U

HR-ICP-MS

1
Fig. 1
&4 Element2 xETESH
Table 4 Optimized operational parameters of Element 2
IUEHEFTSHL FEIEINILE 258
SRR W 1200  BUEEH/% 15
SIPERIM- AMTY) 300 Ak 100
WY E/(Lmin)  1.000 TR ) /s Z2Th: 0.100,
#8U: 0.100,
25 T1: 0.050
BERARE/(Lmin ) 4112 FAEH/% 15
PESRIGR /(WL min ") 2950 K AR Counting
AR Escan PR 3x4

T M/ AN BRSSO 20 B s

M 26 75%~ 100%. A3 T 4 SC R i 38 45 2 &,
B A i OHNO, % FE M 3.0 mol/L 4% = & 7.0 mol/L,
UTEVA B} Jlg %F U, Th i) W BiF 2R R W8 &8s, o5
AT B BT HNO, e R T R AR 42 i RE 2

KL, ASAIF9E 2R Geh LA B REAY 0T HNO, W 1.0~
7.0 mol/L A X U Th W B 55023 (4 5% e (1A R B B
B HNO, ¥ A [A], U, Th Y& B B: HCL A 5 ik B 7

R EE P UL Th 488 4l 4k i e

The flow of U, Th separation and purification in coral sample

#5 AT REFKREHUTEVA S U, Th 5 BHR
Table 5 Different particle size of UTEVA resin on U, Th

separation efficiency

[F1SCR /% (mean 10, n=3)

BiAR/um TR/ e BN
Th U

100~150 / 90 90 3CHK[22]

100~150 / 90 90 3CHR31]

50~100 / 75~100 75~100 SCHR[24]

50~100 23 91.3+1.4 96.1+3.0 A7

100~150 2515 89.7+1.6 949423 ATk

5 3CHR [23-24] —H0), 25870 # 2 frs

20 LLE 2 EAE A T HNO, W JE
1.0 mol/L B, ¥ FAf A A #04 Thifi ok, HR#E S
JT I PE R IEAT, Th 4k823 %, K2 70% Th(0.400 ng)
FE X A 2ok A8 I 5 TR B B HNO, Y B A
U AL, LT 8 UTEVA W RS2 Wi, 24 Eke
4Ji HNO, #¢J% 4 1.0 mol/L i}, Th, U 7£ UTEVA IS
W B 22 55000 9 240 28 F60( 36 1), F LFERT, 24 Th 7



24 T4 UTEVA W50 & ol AL ) b | L A9 i itk i 52 15
b T e Vet Th et U
3.0 mol/L HCI1 0.50 mol/L HCI1
=~ 1.2 1 ; T ] 210 5
‘<r_n :L 8§ : 7.0 m(l)l/L HNO, : ! E ;30 & ,‘jb
= 3T ! ! ! F 5 =
= =0.0 1 ! ool e . r . 0 ~

6.0 m(:)l/L HNO,

o~ 1.2 ] ] n ] 210 ~
7,084 5.0mol/L HNO 1 ' 140 I# T

— i 3 B
%504 ! : i F70
= =001 3 T T ' T T f 1 a T T 0 [
=127 - — - - 210 &
=087 40 mol/L HNO; 1 i r140 ,0 4
T 0.4 : t i E70 &%
E 2,0 ; - A r o2

0.0 ¢ t t t 1 1 t T T i T 7 0

=~ 1.2 1 : N ) i F 210 m]\mﬂp
Jugs| 0.8 - 3.0 mOl/LHNO3_ 1 1 - 140 ,‘_}
£ 904 I : : F70
FVO‘O- i e " ¥ ¥ T . T ¥ T X T ¥ T == -0 D=
=~ 121 - — - F210 5~
%;H — 0.8 9 2.0 mol/L HNO, 1 ! 140 2

& 0.4 ] ! ' Fa0 €
= 3 ) 1 1 1 F o) =
e I e e e e i B i 0 ~
~ ~ 127 T T T r 210 N]\Hﬂ P
572 0.8 1.0 mol/L HNO, ! ! E o140 D& T
%047 : } : : j\\ F70 £
=200 J‘\f’:”‘rt‘-‘e—él‘é-,r;\.«.».?,\.. pmbmpon o ; : ; - 2 0o P33

0 2 4 6 8 10 12 14 16 18
A Bt AR A /mL

&l 2 HNO, ¥ FEX U, Th W B30 1) 5%
Fig. 2 The effect of HNO; concentration on U, Th absorption efficiency

UTEVA B} g I 1 W% i 2 042 = 4% 3% 60 B, Th s
A UTEVA B Jiig 58 42 W B s 7 AR A BT HNO, #k 2
M 1.0 mol/L #4115 2.0 mol/L, Th 7E UTEVA # I |1
W BfE RO 28 HE I # 50(F% 1), 293 m T 1A%, ik
U %% UTEVA B} g 52 4= W B s 19 12 B 2= %5 60, TAH I
fF Th ] 8% UTEVA B ig 58 W Fff . 51 2 45 8RR, X4
[ REAY B HNO, ¥ A 2.0 mol/L 1, 78 b AEF1 i vk i
FErP Th RS, JLF# UTEVA B 52 W b,
PRl L, 24 EREA B HNO, ¥ EAS/NF 2.0 mol/L B, U,
Th ¥ ] 9% UTEVA #f i 5¢ 4= W B, I [l lie 2% 43 51 4
92.5%~97.9%. 92.0%~98.6% U [l N, A FHE & - AE
A 5T HNO, ¥R B By b 238 fnmi i — 204 o BRI, A
W o 2050 S AR o 4 A R 25 1 7 I 285 5 0, AR F 5T
TEH_EAREFE Vi A R HNO, 36 4 2.0 mol/L.
3.1.3 HCIREX} U, Th PR AR M

fE£ HC1 A i, U, Th 78 UTEVA # Jig I i iz Bt
FH Koy M Koy 22 AR K, Ko 1 /N T Koo H HCLHE
JEAE 1.0~ 5.0 mol/L 35 FBl B, Ky, /N T 1, 11T Ky, BEF
HCL ¥ B2 04 38 iy 5 25 35 K, Koo/Kan N 20 32 973188 K
23300 1), HIL, R HCLIK E M 1.0~5.0 mol/L

(5 W 127 PTORE Th i W S, 738 FH A Y vk B2 1Y HCL
VW Th AU 0450 Douville %52 2% 3.0 mol/L
HCI & i Th, 1.0 mol/L HCI & /B U; B3 I 2524 2k H
3.0 mol/L HCI %t Jii§ Th, 0.50 mol/L HCI % i U, {H K
UL FAS [R] HCT He BE X Th Al U 43 45 B i 8508 (4R 56
., R, ARBESE RS AR T HCL IR EE A 3.0 mol/L,
2.5 mol/L, 2.0 mol/L it XF Th H1 U 434 ¥ i 24 5 1Y 5%
e (151 3),

YEBE Th eI U
0.5 mol/L HCI
24 T =3 300
{—uU
9970 mol/L HCI
~ 1.84 2425 mol/L HCI - 200
T %% 3.0 mol/L HCI T
N 1 % ’_]
=y =
&
S124 % - 100 =
g I
& 4o
£ 0.6 =)
)
0.0 0

0 1 2 3 4 5 6 7 8
YEBE B/ mL
B3 HCLI XS U, Th YRR AR B 52
Fig. 3 The effect of HCI concentration on the U, Th elution

efficiency
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W 3 R, YEE HCL R 3.0mol/L, 2.5 mol/L.
2.0 mol/L i Y4 B PR UK Th e i ok, H Y Ve it il
AN /NT 15 mL B RERE Th ¥k i o8 4, X 5 78 %
HC1 % BE B Ko, /N T 1 HLEAR R AR A B S 4 45 41
W40, {HFE Th PEBLRT B, BiE HCL ik B2 15, {IR vk
VRO 3G, mT I G SR E] U A B A, J Y
VS W HCL & 9 3.0 mol/L i, H: FH i 3% %) 4.0 mL
A UL U B, T >4 Yk v HCL Y B2 [ 4 2.5 mol/L
A H ] A B 2.5 mL U JF 46 85 DR, 24 Uk B T HCI
e FE 4k SE [% A 2.0 mol/L B H A 38 3 1.7 mL U FF R
BRI o X2 BT PR BT HCL R MK 3.0 mol/L 4341
&A% 2.5mol/L. 2.0 mol/L B}, U 7 UTEVA #fi§ b1
B ZR %K Koo M 20 433182 T 15 Fi16(F% 1), 7€ 2.0 mol/L
HC1 A i H 9 Ky {8 % 2 T 3.0 mol/L HCL A Jit 1 1Y
3/10, {14 U 78 UTEVA ¥ I 5 3% i1 J7 B 8 B A, 3
iU AT H IR, R 24 R B0 Th i R B VR o8 4
UCIFRH . I nT I, Ko (A9 B B2 129 Th 3%
J R HCL VR B i it — 2P B I . I, SR 1 4 3 2
U. Th 5844 &1 H 1, A0 58K H 2.0 mL 3.0 mol/L
HCI W UE I Th, 5 SCHR [23-24] ki — 2

Douville % ® i} i T % A 4.0 mL 1 mol/L HCI ¥t
JIi U, T B I 4529 3% ] 4.0 mL 0.50 mol/L HCI ¥t i
U, H [\ R 453 514 100%., 75%~ 100%, ¥ & XF U 2
ARG PEMERCR . thF7E HCL A i U 7 UTEVA
i L %) R R 2R B K BB 5 HCL VR FE 11 5 AL i 3
N (1) H Rl WL, BEARVE B HCL YR B A R F
U 7E UTEVA E F (9 0, 5] i 25 pE /)N i) ik B2 A7
FlFRReEmBEE A Fik, AR RGEH IR T
HCI & JE 2 0~ 0.50 mol/L I %} U ¥k it 2% 2 (1) 5% il
(B 4). I 4w 0L, 4 3k i HCLH B o 0~
0.50 mol/L i, U ¥ fig I\ UTEVA W JE I bR v i, H.
49 158V FH 35 3 3.0 mL I BB U BRI 52 4, [l
WA IR E 95% LA L. HBEE Ve HCL Y B 34 0

400
1.2
2 i
300 - & 0.8
2 < \
s ] *
& 42 04 \
2 200 1 £ D
I 0 +ud D00 O R
iﬂ 0 1 2 3 4
100 0.50 movL H VBB A FH/mL
== 0.30 mol/L HC1
—&— 0.10 mol/L HCI
0 Y A A A A A A AT A e g

2 3 4
VBB AR A/ mL

4 HCIYRJE X U BEBEBCR Y52 0
Fig. 4 The effect of HCI concentration on U elution efficiency

BEA, U Vi il 2R 06 T8 22 i AR 4%, i R Bl 4t B 2 7%
WU, PR R HC Y BE RIS 0, BP2R A Milli-Q
KPR, JLT- o B4, H 4 Milli-Q 7K FH &t i5 2]
1.5 mL i JLF 0] U 5 vkl o R I, AS BF 5 % 11
2.0 mL Milli-Q 7K ¥ B U, [ K 95.5%, 5 SCHk i
TE 7 R U RS T B i HCT A9 B, i 5K
W T VR MR L i T SRS RERT
3.4 AR E

BB b 9 B R4 S CaCoO,, H Ca & ik g/g
2, MU, ThoREITR, K= S Catilb 204 2%
10° %, 9 7 MEGR I 2 B9 b UL Th & &R AR T
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Fig. 5 The efficiency of matrix elements washing and separation
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Fig. 6 The effect of residue Ca matrix on U, Th measurement
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GRS INRES Théit/pg U &E/pg ik
Fe(OH);+AG 150.0 25.0 SCHik[20]
1-X8+UTEVA
UTEVA 252.0 £710.0 SCHK[36]
UTEVA 2.05+0.63 1.32+0.65 ENTE

(meantlo, n=12) (meantlo, n=12)

() i 38, A o5 1.4% 2247, 1 U A9 %8 FI{H 5 Shao
ZE09 Pons-Branchu 5529 [ 8 AH HL AR T 87% LA .
33 EWMESHBEE

YA G AL IS B9 UTEVA IR —25 70 2 4l L 3
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W, W S5 R AnEE 7 iR . UL Thil 2 {8 5 51 A
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1.7%. 3.0%, P13 5104 95.5% . 92.3%, 5 Douville
A B PR I AP 43 4T 1Y TR R 90% ~ 100%
75%~100% AH4 .

F£7 U, ThEKESHEIIRERE

Table 7 U, Th recovery and relative standard error

SEHME/ ng  MIXTER SPEIE
TR H E (H/ng (meantlo, WEIRZE/% WHR/%
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Table 8 U, Th contents in Hainan coral samples

FREURE U % (B /ng

MBI A (g )
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TR EDSCR /%
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RS JuR R /me (mean+1a, n=6) W% (mean+1lo, n=6) FRAEMA ing (mean+la, n=6) (mean+1o, n=6)
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U 50 107.2+3.6 33 2.15+0.07 150.0 255.2+1.2 99.2+0.5
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Modified method of separation and purification of U, Th in coral sample
with UTEVA resin

Tang Zhenyu', Qu Jianguo', Zhang Anyu?, LiXiubao®, Du Jinzhou'

(1. State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai 200241, China; 2. Thermo Fisher
Scientific (China) Limited Company, Shanghai 200125, China; 3. State Key Laboratory of Marine Resource Utilization in South China Sea,
College of Marine Science, Hainan University, Haikou 570228, China)

Abstract: Corals are one of the carriers for recording information about changes in the marine environment. For ex-
ample, determining U/Ca to reconstruction of sea water temperature or measure the Th/U isotopic ratio for dating to
reconstruction sea level etc. However, measuring the U and Th contents and isotopic ratio of corals is a prerequisite
for extracting the recorded marine environmental change information, the difficulty lies in the separation of Ca mat-
rix and enrichment and purification of trace U and Th. Based on this, this study modified the pretreatment method
of separation and purification U and Th with single column stage of UTEVA resin, and then combined with high
resolution inductively coupled plasma mass spectrometry to determine U and Th contents of corals. The results
demonstrate that the HNO; medium concentration decrease from 3 mol/L to 2 mol/L will not affect the absorption
efficiency of U and Th; 2 mL Milli-Q water can completely elute U, which significantly reduces the procedure
blank value of the entire process of U; the improved method is used to determine the U and Th contents of three
Hainan littoral corals (n=6, l¢): U are (3.46+0.02)ug/g, (2.67+0.05)ug/g, (2.15+£0.07)ug/g, respectively, Th are
(10.12+0.24)ng/g, (4.82+0.10)ng/g, (5.65+0.12)ng/g, respectively; and the determination accuracy is below 3.3%,
recovery rate of standard addition of U, Th are 97.9%-100.9%, 97.3%-99.7%, respectively. The method has high
accuracy and good precision. This study provides a more accurate, convenient and rapid experimental method for

the analysis of U and Th content and isotopic ratio in corals and other carbonate samples.

Key words: coral; U; Th; UTEVA resin; inductively coupled plasma mass spectrometry (ICP-MS)



	1 引言
	2 实验方法
	2.1 实验器材与试剂
	2.2 样品前处理
	2.2.1 珊瑚样品预处理
	2.2.2 珊瑚样品消解
	2.2.3 U、Th的分离纯化

	2.3 样品测定

	3 结果与讨论
	3.1 柱化学参数优化
	3.1.1 树脂粒径比选
	3.1.2 上样介质HNO3浓度对U、Th吸附效率的影响
	3.1.3 HCl浓度对U、Th洗脱效率的影响
	3.1.4 基体的分离

	3.2 全流程空白
	3.3 准确度与精密度
	3.4 方法应用

	4 结论

