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MEREFEMM U/ CaidEiT
MrBPEIMA "
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H E EIYTRAMNEHBEEAS ICP-MSHEZEH ID-ICP-MS/ T ik, fiZh &
THRAREBOERBRER OB, K5 0.5% AEWHEE, FUKBETEBILHER
BEMME U/ Ca BEIT, KIBREMEX +0.5C.

X8  ID-ICP-MS MW® U/ CaBEI

SES P 7364

1 5l ]

LB RS (ICP-MS) i T iE R IEFAREXRMIRERERY TR SESNITE,
AT L4 [5] B bR 0 A Mo R b 40 BRI E TR, MR EMBEH A (Isotope Dilution:
D)UEKBEEELESEERNBREMMTTEZ - A3 IDHEAEEREHRBEK
A (TIMS) M 454, ID-TIMSA i H =T E LW E AR 4 B4R, [ 6t Fi &
THRERK, TR ERE, AEATRERESE RN R TAE.

EEREFEHHRAZ —NBBHSKBEERAE AREEREEER S HREE
KA IR ¥ (Sea Surface Temperature: SST)IERAAR, FEREBHHE (EL 1% HEHF)
HWTESEAMER, ID-TIMSHFER THIEXRMKMABHATEEETHNR, 1
Sr/ Ca BB iHHIBIR, B THMEMAR A IZEER Y ICP-MSA 7B A L.

M ESBEEHROIFESEEDE < Img, EFEFERA W BARERER
ICP-MS#r¥r i, W S B TE (> 1000 pg / g) W0 Ca. Sr. Mg F Al k15 1% A£G W
BE, MRS 88 U.Ba( < 10 pg / g) SRAB T HK TTE B 2 T8 EE 2%—5% A&
A, U ERFTER., IDIICP-MSAHT RS A T FALERBEBARN & EM ICP-MS
FEMPREEFEAM R, BRSNS BERE.

=-EERN. FRER B 2% BIEBRR MBI
* PEAYEREEESTE (%S K9S-RDMTEMEEEEARESTH (RS 941101) KB
Wi B 1 1997-07-24, &% E HHA 1997-10-17
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MBI U/ CalBEHEEAREARMEMNTHAMBEHFRTEY, Shen er al.?
#HH T H ID-ICP-MSJ ¥ [F] 81 ) 2 MBI 69 Ca A1 U B9 48, (BIF R AHEM L., A SURINHE
TH T A A ID-ICP-MST e M E MBI S avdh, A THH U/ Ca BB TR K.

2 SR

ID-ICP-MSZ4 7 7E B Bl £ Be M 3th 2R 4k 24 B X BT 49 PE Elan 6000 B¢ 45 B 71k iR

A AT, RABFEERMEMLEPURU, HEE™ U/ 0N 137.88. A XEAK

BB FEEANU/ U = 8300, U= (3.070 + 0.002) X 10~ "mol / g, H = B {i iy

R RBMET PR TR, T 0.1%, WM ER B M M R AL
B 5% B[R] o R BR AL 2 S 98 EARSE .

AT RBERENSIREE, RINE LA Ing / g 0 80AR BB 28 #1704 R,
HHETUTEZENTAESHE(E D). DEUHGRUECUNPURNRER, XTI E
B EARFETRILLR, TAARITESFIRA 3/ 13, RS8R T 10000, W
BEXANRBEHRBEELE 2 BRERESMNIBRANE, HEHANFREE LK,
HERKEEBHE 5% EA.

F1 IDERUNEETESH =2 ICP-MSHIERIUS00RI U/ UL R
Table 1 Major operating parameters for Table 2 **U/**U ratios of U 500
U-measuring by ID method measured by ICP-MS

REZI % (ICP RF power) 1000W WK TuU
E AL E S HHE (Nebulizer gas flow) 0.79L/min 1 1.0361+0.0040
B E (Lens voltage) 11.3kV 2 1.0353+0.0026
&4 F B R4y B[] (Integration time) 5500ms 3 1.0349+0.0034
EH P F et (Dwell tme per AMU) S0ms -3 1.0354+0.0006
BUE W & 4H B (Replicates) 9

ICP-MS W & i 9 [=] 13 2 43 18 A 5 I El AR v B NBS U 500 3R M #5, U 500 B 1 &
ZRIIT F 2, KU/ U HEM T4 R 0 1.0354 + 0.0006, M Russ er al. '] ICP-MS
W3E U S00R**U / U AN T 1.0244—1.0570 Z b, R E R 5 H—B. U500+
HEAE R7°U /27U = 1.0003 + 0.0001, 2 A TIMS & RN E KL RY, [cP-MSHI & 1R
AR R T HE FAEE (8000—10000C ) iT % & H TIMS B W 4118 BF (B4 E Y
1400C , i[5V 1600—1800C ) Fr 8. MG —H A ICP-MSHI &/ USOOFHEKRESR
1.0003, i+8 H 4 B8 E H F, 7K BT A A ID-ICP-MS 5 3: W & i h 45 B ¥ 3 17 &
iE.

3 ZR5ie
3.1 MREBHER

58 TR 43 AT 5 SR B HE TR 1, B S AT HEVE VR AT 4 B, TR B R ID-TIMS b i
AT XF . ASCIE A AR ER RO E R LS, B R BN 22.4ng / g HREBUAFAIE



HWES. W R MAID-ICP-MSE R ENE LK
%2 W TE B U/Call FE 3B 3T b i Rz 127

B4R AIFERE, A MAE YW UREN, R2RSEEH PR OHIE KA
ID-TIMS B &, A H ICP-MSHll&. ID-TIMSHll & 76 EA # 5 M BRIk =B 5T B
A4 E LI E R VG354 R E#4T, I HPOs + BB EALMI T i, WE™U0, / U0,
HE, BERMARBRAOETE S AN RES R FER UsookEN 3R+ IR
L EAE, BT HPO, + BB AL AT 2 AT 810 3 FALIR B BOE AR, IMBEREER, W
£ U 500897800, / U0, HAE N 0.98945 + 0.00011, 1 HFU /7 2°U = 0.98945, ¥ HK
EE™U/ U = 1.0003. BB thgRI1T R 3.

#3 ID-ICP-MSHID-TIMSUEMNFAB A RBSBERTLT

Table 3 Comparison between results of the U standard measured by ID-ICP-MS and ID-TIMS

S5 ID-ICP-MS% & (ng/g) TIMSE R (ng/g)
ID-1 22.44
ID-2 22.30 22.43+0.04
ID-3 22.46
Z-1D 2250 22.33+0.01
FH{E 22.43+0.09 22.38+0.07

. FPEENCHMEMESERIE; ID-ICP-MSEZ R RSDHN0.5%LEH, REH K 0.
FHR ID-ICP-MSHZ R S5 ID-TIMSZE RERELEEHAT L -, F 5 HERACH /Y
R EEAF, £ ID-ICP-MS F E T4 R .

3.2 ERMAREMER

AU MBESTEEES AN =T, B 1982—1983 EE M 4T A BE 4
BEAR W RE S, B SMNBIRHER IE K ICP-MS sl E HEMEMMB T ENEE S B
45 i S ERAR I 0 B K — B AR HEY GSR-3FIE AR, W BE LR A Ca, 4 &5 R RSD
B 1% EA( < 1.5%). BERRFERRERH
Kb B8 e A b vk I 8 7 2 L OCER (6] MBS

o T LT O VR SN T =
HAREGMAPURBH, A ID-ICP-MS < | g
FENEHGFESR SWERIT - 280 e,
% 4, z | e
240 -
33 SMEES ID SRR S e
D GSROBOMBRER T B BamE ]
BAHR 5 R A AR (ID) B 45 R B
2.00 ——

EREBEATL K@ D, PR B e 200z 2m
s R, RigSMRE I BT 4k Mot © )
RSB GEREELE 2% 5% Z 8, REEIE w1 morhs e vo W e R B4 5o
?Uﬁ_‘igﬁ}ggﬁ';ﬁZg%ﬁH U/ Caid Eit Fig.1 Comparison between U contents of the corals
E"jg;k, it} ID%%%%EE@E 0.5% Z—EE, measured by outer standard calibrated method
4T UAFRE MR, BB Y 20 2.
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F4 WEAR R SHERFUCaR FILE

Table 3 U contents of the coral samples and their U/Ca atomic ratios

g PUIDE) GHERY U/CE) SSFS? o WUDE) wOHERY U/C SS'ZS?
(hgeg™)  (uerg) (X1 () Geeg)  Gegegh  (XI0)  (¢)
81-12 2.603 2.57 1171 29.54 83-2 2.642 2.62 1.206 26.00
81-13 2,677 2.67 1205 29.33 83-3 2.722 2.67 1.289 21.80
82-1 2,629 2.62 1230 28.65 834 2,791 2.74 1.311 21.54
82-2 2.659 2.66 1207 28.40 83-5 2.438 241 1.264 23.53
82-3 2.712 2.69 1.244 2630 || 83-5-2'" 2.429
824 2.830 2,76 1.286 23.19 83-6 2.534 2.47 1.225 24.28
82-5 2.725 2.66 1246 2572 || 8362 2542
82-6 2.526 2.55 1.131  27.80 83-7 2.490 2.45 1.177 25.93
82-7 2.336 2.30 1.097 2926 83-8 2.399 2.39 1.146 29.58
82-8a" 2379 233 1.105  30.25 83-9 2.393 2.40 1.170 29.75
82-86"  2.380 83-10 2.385 2.41 1.152 29.78
82-9 2.358 2.32 1110 30.80 83-11 2.387 241 1.166 30.00
82-10 2.344 2.32 1097 30.55 83-12 2.361 242 1.138 27.94
83-1 2.401 2.38 1119 29.32 84-1 2.565 2.50 1.317 25.00

(1) 82-8a #0 82-8b4r F4UK 8285 & B B4 47 M5 FE 5, 83-5-201 836241 FIR 3 83-5H1 836 TR
HEERNESER;

(2) SMERARMEN E RS A ARMEY R GSR-3, H b SER{E 1.44pg / g GRIRR [71);
) BHEESEIER (6], U/ Ca MEF A, 6 DB FHSRESHOHE.

B, A ERBH AL ICP-MS 7 1% i 45 50T LUHRE MR 0 b7 B 5 o 36
BLRHNEE, EMEARANERHHBEEEARPRAEER LA THRLETELRE
AMERMBEE S ENTRN S, LR -MITZHRM I FE. 4% IDICP-MS
TEBAMBRET UM, R SENHRBER, Y20 T UL 7 374
tr.

4 W U/ Ca IRJET

LRSI U/ Catb (i 5558 SSTH A FHERYAERIFMNBHXLE, W TE
ARG IR 2, R A DGR AL LR v [E )3 7 BT A (B 2a), ZRIB AT X %
R

1(C)= (769 +57) — (41.5+ 6.1) X 10°R,,,, MSWD = 22
R R, SRBHH U/ Calh 7 HE, MEEXANRFRRK, 48 SST 5 U/ Ca bl R 3} 52
*EEE3), HEAENEFERTFNRLERELR, BV ELFHY U/ Ca LEKRHE,
B 13x 107 Eh; EEMNME K, 7 1.1 X 10 °£A.

MIUEERE, FHM T E MSWD = 22 M X8 A; AxT R X R EE, 1981 FEHKE
M 1983 EHIkZE U/ Catb{E 5 SST ZHA —E MR ES, R B X L BIEHR /M E T
e (E2b), MAEMTXER:

1(C) = (754 + 3.0) — (41.1 + 1.3) X 10%R MSWD = 5.1

U/Ca)
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H2 mEdtiBEmys U/ CaBEIT
Fig.2 Coral U/ Ca thermometer for the northern area of the South China Sea
a 2WPERIAER; b, 1981 F4LE 1983 FHAKENAER.
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Fg.3 Correlation between U/ Ca ratios and monthly average SST
U/ Calbfli 55 SST SR X Rk BB ERITH.

U/ Catbf{li 5 SSTH RN X Z R BHBIUSERATRSE, X RAX BB LA
HEEXIMB U/ CalBEi. ID-ICP-MSHER#REB S BEELE 0.5% A, F5RE T H
WBET 1% LA, REZEIFFEN U/ CaHxHREAN 1.1%, REFU EXREX, Bl5IE
MR BEIRZE N + 0.5C. A [ )35 2 Bk — 2, RSB IE MM TR E 47 0 3%
4% ER, ZEFETREFERRTREXRNTR, MBBBE TS FORERL £
BHEEHY—BHAERTR LM BEHE, ~BRUSE A FIREEN SSTIREN
fhiHEY, T E YR ZE AR THT SSTAIMIRE, BT LI A SCE 37 5 5 L 35 3 B
U/CalBEITHEERER N = 05C A, Bt E SST WAL 10C, RFEEITIR
2, SST AL thE + 03—04C EH. XFEREHZ RA KIFH TR A ®
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8.

A, R EER U/ Ca HAEZE 1981 SERKEM 1983 FH F 5 SST iR =
T K. Shen er al PHFFIGH, HKH U/ Ca LEBEIREA — E M AL, £ K B IR 1S
THIEARY U/ Ca FefH i8R SST A /K U/ CaBiE I, AT H BB & i
SR B9 M, BRI K U/ Ca HUE M B & T K, KB KA &Ko, 5 5
HEKH) U/ Ca lLHW AR S . 1981 EFKEM 1983 SEMKE U/ Ca b5 SSTHIRE
AT RE S Mz R TR K A B BOK, & U B XK U/ Ca HU{l R A AL T B,
Hp 1983 42 1982/ 83 1 El Niio MR R AEMKE, CHESHTHEY BRE", %
BRI U/ Calbfis SSTHIRMERAIRE S A X,

ALMAR T SST 8 8 HE S B . 57 1% BUTE B8 ki 0 S B0 B8 5, 1SR o SRS R R 3,
R ENHHTASHAREEEEELET. 46 Mg/ QEEBKTEREN BRI ES
B R L B S I & PR A9 SST 0%, ¥ Al LA £ T 4534 36 i SRS A0S
B, REEEEEEESEAEEFERY T RBIRANEESF, A XY SR —HE
BB ID-ICP-MSAHE AR, AE U/ Ca BEHLRMUMT RN #—F FBRAHEAR
REE, B —HHX LY U/ Cas RA R AR TR M, B T HiTSSTE ik
G A A IR SEL T AR ABRITH P EERHRIEEE.

5 N gt

B FAL R A ICP-MSH 5 #9 ID-ICP-MS 4387 77 12 7] LA SRS T X &5 % B
WEMEARE R P ER, SEERES ICP-MSHFEMENESE, TURE T EEEE
B PR U/ CalREIT. 7€ ID-ICP-MSH 7 T i B R B, XA U/ Ca IR 7T
PR £ 05CEAMBEL P, REREEBILMEMEHE SSTIERM X —RFTA.

B T AU B B 8 2 41, ID-ICP-MSr 47 8l DUHE . B H A e B s
HM TR a4, EHERATHRERKEE N ISR X E KM B A
( < 1%)RHF3E.

3 BRI K R PR BT R T G R A T BB MR, R B AR E L R R
YRRy

2 % x W
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ANALYSES OF TRACE URANIUM OF CORAL SAMPLES BY
ID-ICP-MS METHOD AND APPLICATIONS TO
HIGH RESOLUTION U/ Ca THERMOMETER

Wei Gangjian® Li Xianhua® Liu Haichen® Sun Min®
(® Guangzhou Institute of Geachemistry, Chinese Academy of Sciences, Guangzhou 510640)

(@ Department of Earth Sciences, The University of Hong Kong)
Abstract

ID-ICP-MS, an analytical method that combines isotope dilution technique and
ICP-MS method had been developed in our laboratory. Trace uranium of the coral
samples from the northern area of the South China Sea had been measured to an
accuracy of 0.5%. Depended on these results, a high resolution coral U/ Ca
thermometer for this area was established. Monthly average SSTs with a precision of
+ 0.5C were attainable by this U/ Ca thermometer.

Key words: ID-ICP-MS, coral, U/ Ca thermometer



