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Table 1  Instrument parameters of ICP-MS
TAESH BOESME || LES% BoE&kf
LIV S I PIES 1100 W || S <iieE 0.98 L/min
FETARA(A) G 15.0 T/min || EHEHIE 6.0V
BN (Ar) it 1.2 L/min

1.2 briEiai - 2545

RAPER R (1 wg/mL) : 435IF8HL0. 1 mL
1000 wg/mL Ti Ni Cu.Co.Cr FREGET, FH 2% 51k
FEZEE 100 mlL,

NaCl 79 (1 mol/L) : FrHL 29.3 g 1Y NaCl B{#%
7T 500 mL B4k

NaAc $2HH] (0. 1 mol/L) : FREL 13. 6 g NaAc
YT 100 mL 4K, FIRSIRJES pH =5,

EDTA #2550 (0. 1 mol/L) : FrHL 18.6 g 2, ik
VU 212 — 44 (Na, EDTA ) % T 500 mL #E2li7KHr, 7
NaOH #7522 pH =6.5,

Na, P, 0, #£H (0. 1 mol/L) : FrHL 22. 3 g fEH
fi24M (Na,P,0; - 10H,0) i T 500 mL @ £liK i, H]
FEER 19 2 pH =10,
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o TR ILE 1,

(1) thh (NaCl) B 25 8 138 45 285 - 43 30l PR L
250.8 g YU S 50 mL B0 48, A
8 mL NaCl % ¥ (1 mol/L) , A H il ¥z 5 A b T
25°C FHR% 2 he B0 20 min, LB B, KPE5R
3 R (BRUOKYENN 20 mL 267K, %% 30 min, &
20 min) , 5.

(2) FEmE R BN I m) 20 3R (1) Rk o A
20 mL Na,P,0,% % (0.1 mol/L,pH =10) , it AfH IR
PGP F 25C T 4R . B0 20 min, KPR LG
(BREADLE) KRR 3 K, %W,

(3)EDTA $2HUaRFRERAH « 1] 2598 (2) gk it n
A EDTA ¥ (0. 1 mol/L) , WA fH 4% 37 X Hh T
25°CTHREY S ho B0 20 min, Hl1E, b3S,

\ NaCl B T2t ds

NaAc 25
BRIREAH

EDTA 21
BREREAA

Bl 1B R R

Fig.1 Extraction procedure of phase

Na,P,0,
ZBRAENE

1.3.2  TAEMhZenfilfeE
A3BINA0.0.0.5.2.5.5.0.10.0 mL JE& 5
it #5100 mL HL 45, 2% IE IR E 45 . TEIERE
M B AR AR 2 T A T , 2 T A2k o
1.3.3  FfEahill e
B 2 5 Wl BR ER AR $E G B 1 mL
H 2% fig i %, I ICP - MS %€ o
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2.1 RERERAI PR ROCR IR TR
I3 Tessier 1 H1 i) NaAc $EGHFIA SR
FIE) EDTA $2EGR SEBRTTEPIAE i AT TR
PRAER) 5T (GBW 07436 ) Hfie B 3 AH UEA T S IS
FIHIRIN T3 2 (R Jrik 1 0 NaCl LBRE 158
HeA5ZJA A8 mL 1 mol/L NaAc F BRI ,
J75 2 3 NaCl LBRE 755 2 )5 F 40 mL 0. 1
mol/L EDTA $2ECH BRIRERAN) o H13% 2 W LI
NaAc I EDTA P} £ BUJ5 2% 0 75 A1 [R) R i A vfi
W o A TR AR CRE O0 2R A A WD Y 25 5
EDTA X} i 12 8 0 9 19 48 BURAR K. X2 W
NaAc $& BRI A RESE A fe TR PIBRIR #hAH , £3Lid
FARBRBRER A 58 i T EDTA 454 8 ) 1R 58
RESVF 2R BB TP AR E M E S, Je—Flii
SNBSS R, T UL SE 4 R B IR A AH ARG B
HICR. EEAE KR, EDTA B} 1 85 IR ER
HRICRG G, A 2 RBA LS H I a s

#2  NaAc HI EATA $28IUJ5 k5 Brai Roxtte
Table 2 Comparison of analytical results with NaAc and EDTA

extraction methods

w/(pg-g™")

PRI B4 5
Cr Co Ni Sr

v
0 0.06 0.17 0.28 0.42
0

" BEfh 1

NaAc $2HL

1 Fedh 2 0.06 0.17 0.23  0.39

Crik1) GBW 07436 0 0.014 0.013 0.062 0.09
1 1,39 2.95 3.27 297 5.1

EDTA $23t ﬁ””

. BES 2 .23 3.15 32 2.6 535

(Fik2)

GBW 07436  0.85 0.05 1.7 1.1 1.85

P 1 B5 1k EDTA $2 if 32 HOA ML, A S0
ST SRR A LB A LSS A EDTA $2 Bt
MRERANA Tk . SEIAR (W3 3) W, F NaCl Bk
KR TSR, AR BA R E L —PEr L
FSEREIR BAER LA HLAS (FERERR BN AE pH = 10 I, BE
ALY AR R A S ST , HH
EDTA $2IBO AT RLIRAGAL A A IR EL A1) i i
TCR. BRTERRZA AL R, A aE s it
BRI ERAR B G R A% , (X 0 1 AR e 0
FFAERZ R AN K, ATl T U0 AR IR R 7R B
BOAE S BR B T30 S 2 ) P AR G (pH = 10) 4%
AP 2B, #2E H] EDTA 7R3 A A AU
PR £ AR RO TR BB BGH

# 3 APELRG EDTA $#2BU5 kM85 R
Table 3

Analytical results of elements with EDTA extraction
method after eliminating the organic state

w/(pg-g™")

$REUT 5 FE S

v Cr Co Ni Sr
Na, P, 0, R KER 1 0.57 1.58 2.80 2.58 3.19
HHLA, FEM 2 0.52 2.03 2.40 2.28 3.2
EDTA 21t GBW 07436 0.042 0.03 1.29 0.95 0.74

2.2 RRERFRAFIERE
2.2.1  HEHUAE]

M—%EfER 0.1 mol/L EDTA Sy BGH| , ik FEAE
PG BRI RLAS R TP IR I TRl 42
ORI FIAE A Ml B e o0 SR BB e 4, SEIREE R 2
(D) B RIS TR A9 8 1, SR Ui 2 Y6 BTt e
BT, FrASCRIERE 4 h A SR AR A] o

3.5

-y
3.0 = Cr
—A—CQ
=asHe

(& R 7= P £

Fig.1 The selection of extracting time
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Fig.2 The selection of extractant dosage
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M 2 0], Bt 2 BGRB8 K $R B S
HJE 2R, B DA SEEBEHL EDTA 2GR H
440 mL,

2.3 JHIRSEIE A B bR

FHRESD T CREARTURR D ) |, HAR S 6 v e 52 1) 4%
AT R LR (n = 6) A& JU R B ARXT bR
HEMRZE(RSD) o B 11 YOPAT I #F 28 LI Y
S5 FBRMER 25 1Y) 3 T4 O R T ik
Bk FEIUERE R oin A — 2 B AR HEVE T, 5 R A
HERIR AT AT E , TR R 36 4 e 45
B, SR B EY <5% , kR RE0.5
~4.3 ng/g [a], F R ALE 88. 0% ~ 101. 6% LN,
FeARFE bR RIES T R EE K

A4 ORTEE IR BRI R I 5 R
Table 4 The precisions, detection limits and spiked recoveries

of the method

FeAREFR v Cr Co Ni Sr

RSD/% 0.5 0.7 0.4 4.2 2.3
B/ (ng-g™') 0.5 3.5 4.3 .o 2.13
kR E R /% 95.4 98.0 101.6 89.6  88.0

3 44k

B BRI TARRITRA , 252k SRR
RAEFEFRARARE S, TR BR IR R0 4 vP A7 1
HILR AN RGN RHIE S SRR A R R,
DL B AR A48 7 T AREUS TAR Kk . SR
BRIR AL HA U, WEA WA XA A BB 23R, X
A NAEVER R B AR EL , A& CERM L3R5,
Ja B AR R WS B B DTRIA BT, Rl 2 H AT 2 R
R RSB F BT e T I T Sl s AL T — 6 41
PERIHIE L 43, DR X o A FRBE 1 15 7% 7T RS A7
TE—SE MRS o WERRTE /R PR AR 0 R T R4
W] AR BR R SR B2 o

S XA B IR ER A, A SC LA [R5 S By
W, % HUBFSE T J1 NaAe I EDTA 42 5O 5 5
WIS 2 RE M PO TR . BIE b X PR R
7 E AR AT TSR ORI A T R e L X
VIR 5, NaAc BIRTE—EFLIE G T AR IR
RO WA TR, (B IRER 0 4 T RE VAT 52 0
i, NREFBRARER T ) ELS2 G 2 % & T EDTA
R FRII AT, B S 2R 4R B TR
SERIEAY, 1T LUBSHOIR SR RERR IR 2 A B4R
ASCFFE F W], EDTA AT LA 47 Hb 42 5L A VAR TT
BUIRRRRER AR T O TR R HR ) T A A8
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strontium isotope constraints on sedimentary environment

Method for the Determination of Trace Elements in the Carbonate
Fraction of Marine Sediments

YIMANHAZI Jia-li-sen'*, QIU Hai-ou' , WANG Ao', WANG Da-bo"

TANG Shao-zhan', TANG Zhi-yong"*
(1. Faculty of Material Science and Chemistry, China University of Geosciences ( Wuhan) ,
Wuhan 430074, China;
2. Xinjiang Institute of Geology and Mineral Resources, Urumqi 830000, China)

Abstract: Trace elements in the carbonate of marine sediments carry abundant original geological information.
However, there is no uniform standard method for the determination of carbonate in marine sediments. In this
paper, an extraction method is described for five kinds of trace elements (V, Cr, Co, Ni and Sr) of carbonate
phase in the marine sediments by using Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) , which is based
on the modified seven steps extraction processes by Tessier. Two extraction agents ( EDTA and NaAc) were used to
extract carbonate fraction for marine sediment samples and standard materials. The results indicate that the NaAc
cannot be used to fully extract the trace elements from the carbonate phase in sediments. The EDTA can better
extract the carbonate phase of marine sediments, but organic complex metals were also extracted based on the strong
complexation ability for metallic elements. In this experiment, we initially removed the ion exchange state by using
NaCl and excluding the organic material by pyrophosphate ( pH = 10) which was an extractant with strong
selectivity. Next, the terragenous carbonate of marine sediments was extracted by EDTA. The precision of the
method was less than 5% , the detection limit of each element was in the range of 0.5 — 4.3 ng/g, and the
recoveries were between 88. 0% - 101. 6% . Selectivity and stability of the method meet the requirements of
geochemical sample morphological analysis.

Key words: marine sediments; carbonate phase; trace elements; sodium pyrophosphate; EDTA; Inductively

Coupled Plasma-Mass Spectrometry
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