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TEE: S Nd A ZRRAFZHR T ERGRAEERZFFmIZh G, BARRY T Srfe Nd 4 8 7 kil
W AA A AG50W — X8 Rt g & Sr 5# £ T4 (REEs) , & A Sr A= Ln 45 &4 5 % ) %1 Sr = Nd 2646, {2 %
T Fe LE A ERZW AW, %% x5 REEs #9205l R Ak, XA 50% . 7 9, AGS0W — X8 # 5 & B .
PR BLER AR 2 (St 45 AU G IR SRR AR AL Ln 45 B g i A2 7y X af Sr fe Nd 40 BARA #vm, Ao LR E
* Sr F= Nd 4 B R 69 wh , A AR R IBA AR E Y R GBWOT309 H 6147 T AR, 4R AN:O&4E
#9 Fe 22 %% St Fo Nd 695 & LR, ™ AGL — X8 M A5 7T A F 2 %15 Fe; @ % AG50W — X8 # i & B 4
1 mL, 25 B2 4F A 2R BLER BT, St f= REEs 69 % 3 SR 44T ; B)Sr 4 Mt ik 2EBR P A4 B2 bk e AR ARIA 2 15 mL B
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(3)Sr # A A5 vA 15 mL 8 mol/L 5 BRAE A PR BLER T VAMER 3 35 Jt B - 4 o F 464K Sr,
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Fe,0, K% 1% ~8% ,K,0 K% 1% ~6% " ({15
T4y A S Al Nd [/ R A TR b Te . H
MK Z R FIH AGS0W — X8 [H 538 e it g 43
BT Sr Fiff 190 % (REEs) , B Sr R asohs
JEFD L 47 %R B 23 30 #E 47 Sr F1 Nd 9 53 25 4
AP R SCRRANGE , 1% 05 0 T Fe £ v M
JRRE &, REEs 1 W6 R A A% (50% ) 771, 9 g 4
A3 LB Fe STTRZ B DU Sr Fl REEs 1y
et SCERIRIE T AGL — X8 B 2 K FLAR o Bl e
RS T3 e i , Bk 4 A+ 4 ) BH 5 138 1 58
FRET, B A BH 251 T8 CAEAEAS B R BT, Bl ik
PEHK, 1T Cu Fe Zn 7 5 v B 5 R H B L2 BT B
F, AT LA G SRR TR ROk e T AGT - X8
B AT AR B Fe JTTRM AT,

BT A5 g R AR AN R 2 4 15 o [ 2 5
TIPSR ) 22 500 TR B o B i B Y, AN
[F] PRV RR AT JBT (AN 7] 1) 1R i JE #4025 532 Wi 25— P9 39k I8 it
JEH T LR I A 126 B A4S [ 2 5 R A i A A sk

AR B, 50 S AR I A R B3 Bt R] 2k g S
OYBIRCRTA A A, BTSSR I AN )
(IR IR A R 2 B el S i T 2 1) S B A H
BT ROV R T ELAS [) A W 3 B £ ] S
MAEREE o A% i I8 2 AH SR AR A sl B, —
VA R B, A B B AR (FL A AR, R B P [ R G
NS BEAR AR B 9 A 7 R T T el PR 1 i ) 2
W BH S T2 B g 2 1 (A WLIE AT np R B 3 2
PRG35 3 1) 4 B85 4R R S 3SR I 40 B 1 Y
K, ALK R DU PR EY) Bt (GBWOT7309 )
B, BB EH L Fe L AGS0W — X8 # g4+
15 B I RR PSS SRRSO AR IR VERR IR FR L B2 Ln
FEROP BEAS TR) 3 A 7 X% Se A Nd 23 B RUR 19 5
W), AL 1SR FH B - S e R AR i 4 BS U AR o S AR
Nd BYRTAEFR S, > Sr Fil Nd [/l iz 0 it 1 n]
SERAE LA

T
L1 A5 TR
ICAP — Q 7Y vt JEHH 5 55 85 1M JF 351X (ICP -
MS, 2 [E ThermoFisher 2y ] ) , ICAP — 6300 %I Hi, J&%
a A B TR R AL % AL (ICP ~ OES, 3 [
ThermoFisher A w]) , {X#F TAERMH T3 1,
IEF A (MP -2100, H 7 EYEL4 2\ ) RS 85 0
FRI-(MSE225P - 000 — DU, 5[ Sartorius 23] ) o
SR AE 1000 283k v S5 2 N 58 o
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F 1 ICP - MS I ICP — OES {38 Tff:2%1k
Table 1 Measurement conditions of the ICP-MS and ICP-OES

ICP - MS ICP - OES

TAESH B stk TAESH W A

st g (K Ty 2R 1548 W SRR 1150 W
FALA 1.057 L/min | 5 KT8] 30 s

RHA R 13.82 L/min | §iiB < (Ar) Jiide 0.5 L/min

A R & 0.79 L/min RS 25 r/min
ETSTH 40.0 r/min Ay 25 1r/min

FF it 1] g4 e ) 60 s A F L =5 BE 12 mm
IUEEE KED it e 1) 30 mm

1.2 b5kt

GBWO7309 sk & UL B4 18 0 0 At s HE By Jo
(1 B & ZARER BT 5T oL )« Horp Sr 854t 166 +
14 pe/g,Nd 540 34 =3 pg/g, AHLTE AR, AF5
DU, X FUURR M Sr Fl Nd W) 28 70 B B
A SRS H M.

i TR G AR HET AN K Na,Ca Mg Fe Sr Rb
0 R br HE A W (W B 2 [E Inorganic
Ventures /3 7)) : ¥ BE 4 1000 pg/mL, 4\ Ji 3 K
2% M THIR -

AG50W — X8 FHE] 244 i (100 ~200 H , 3
Bio — Rad Laboratories /A5 ), AGl — X8 [H & T
ARG (100 ~200 H, 3£ [E Bio — Rad Laboratories
INFE]) o St RFROR iR : St — Spec A fig (100 ~ 150 pm
$it% , 22 E Eichrom Technologies /Y] ) . Ln JFR
JI§:LN - C50 — A # fig (Kif% 100 ~ 150 pm, 3 [
Eichrom Technologies 2\ ]) .

BT D2 Fe 41 424 7 mm B R
WA B S HAT, N2 AGT — X8 [ B T3 b g,
RIBEARIK B 2 mL, @Sr Fl REEs 43 24 : N2
97 mm RN B ST, N AGSOW - X8
FH B ¥ 2c 4 BB, AR R K Hhd B2 1 mL, GRb il
Sr 3 BIAE : AR T mm RN M Y A4 kE:, Y
e Sr FFROM R A AR R OK iR 2 2 mL, @Sm FI Nd
YR NARN T mm (R T S AT, N
Ln FF85BE 1 , AR ROK s BE 2 miL,

TSR (IR 5t 5 )& 9%, 56 [ ThermoFisher 23 7] ) ;
IR REE B, 1EE Merck 24 7)) 5 SR (L
aff, vp [ E= 255 B ARG RAFD o
1.3 KRB ER ooy 2 710
1.3.1 WKLY %

FREUGhREY) i GBWO07309 ( <30 mg) F 30 mL
5 VU ST e R AR - SRR (AR
3:1) %M TE AR E 180°CiHfif 24 h, 4R )5
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AR T 120°C HERR 3 ™ A5 i, 46
1.3.2 F508 0y B

(1)AG1 — X8 [ B S8 fig 2 B3 1 itk v b 1Y
Fe JUE KM T 1 mL 6 mol/L ERFER i@ i
AG1 - X8 BT 24t i, LA 6 mol/L 52 bk Pk 43
& Fe,

(2)AG50W — X8 [ &5+ 22 4t fiig 2 B HoAth 32
FHE 7, 0% Sr M REEs: B A& T 1 mL
1 mol/LELER Y, FH 2 mol/L AR .6 mol/L 5L 433
1} S il REEs ({355 FR 43 85 Sr fil REEs''*

(3) Sr FERAM NG 7 & 4l Sr: AE S 1 mL
8 mol/ LA R ¥ i, £ H 0. 05 mol/L fiff R & Bt 73 15
Rb #0 Sr,

(4) Lo FERUW AR 73 25 24k Nd - F R o 3 i T
1 mL 1 mol/L £Rf2 v, F- 77 0. 25 mol/L L ERVE M 43
2§ Sm 1 Nd,

2 #giRkS5ihe
2.1 AGI - X8 PlFLBR Fe MR

5T W1 Sr AN Nd B i i 20 25 5 i 44 2 I
T A B AR A S A Al 25 P B IS S
3 AR E B 15, Jorb Se T Nd 1 B8 Tk sk
REFEZF Ba,Fe Ca (00" . Booh, AIFE4
FERTIA LI H IR & RN B Fe JUR  fEJG 4k
Ln FE00 5 73 2 REEs i Nd 5256 78 R A
TC¥ESE U, %20 G Z= PEG AR, IR I AE DT AR
Sr A1 Nd [R5 Z 43T HT, Bk 2% Ba Fe Ca JLHJE
Fe JLR AR XHEK,

AR B e 2 T R R R BT R
AG50W — X8 B fig %} Fe F1 Sr Nd B9/ B AL, W
Fl 1ait7R, Sr fil REEs ORI HIZR 5 Fe (BRI 2k
TRAE— , MELLA T, Rt AGS0W — X8 #4 ig - A fig
4 Fe 5 Sr FI Nd 58424355, 1 SCHK[ 18,24 25 [ 42
1B THIH AGL — X8 B fii5 B 5 U i 4 J8 Aok 1 45 &
Na K Mg .Ca 54 & Cu.Fe Zn 5055, Mt
AR 4k 22 243k F AG1 — X8 Hf Jiig B 43 25
Fe, VR AE 1 mL Bl B4, 9K J5 I 5 J0 3 Mk
BRI AT R LR . K 1b S AGL - X8 ##
JIG7E6 mol/ LERFR A it A Ve Hh 2% , 7T LA Hi 7 Sr
JCER MR IEAL , Fe JUER & 1M 0. 30 ~0. 35
ng/g, WLZERFMITE LK Sr REEs A[DIFE 1 ~3
mL 58 PR K. A 2 FiR Fe B LBRF A
99% L) I, Sr ¥R RAE 96% LU I, 45 & S5 Se i
B, AT Li %20 SOl AGSOW - X8 i fig 4>

& Sr 1 REEs , ARS8 1] DL 3 22 Bk Fe, i HAN
0 Sr 1 REEs P&t %, t3iF 52 7 Abbott 25" F| F
AG1 — X8 g X b ik i 25 B Fe JTTRIIRE ST o

90
80 | @ —=Sr M
—— Nd | 12
70 + —— Fe
60 | 110
50 1

8
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2

0
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Pl 1 AG50W — X8 il (a) Fl AG1 — X8 Bl (b) %} Fe 11y
ik
Fig.1 Eluting curves of Fe separated by AG50W — X8 resin
(a) and AG1 — X8 resin (b)

%2 AGL - X8 BHIRDEBL 25 L R IR
Table 2 Eluting efficiency of elements separated by AGl — X8

resin

JLH P (% ) JLHR Ve (% )
Na 97.53 8Rb 96.42
Mg 97.52 88 Sr 96.43
¥K 97.40 HONd 98.59
#Ca 96.67 47 Sm 95.87

5 Fe 0.374

si ke L DEBBOCE S A g

T ﬁéﬂﬁfp—#ﬂlﬂiﬁﬁ/:ﬁi x100% ., Fe JLHE 0 &E AR
BERE b, A E MR v B H bR T K, ML R Fe 8 ik ¥k A 2 R 2
0.374% , 10 J&i T F AR BR S0 A e Fe , 30 % AE 99.63%

2.2 AGS0W — X8 I i J5 A1 JBE 158 ol ek
TR BT i EY S

AG50W — X8 FHEf 12 et i M i AL 8 &

I, HAERHIR PR BE R TR 261 T, ANREAT R 70 1

TR 40 Na Mg, Ca K, Ba,Sr.Rb &%, S35
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REEs (990 , i RETHER Ba FTIE i) 2 )57 & 1 1&
JFCRA 146 BEIE X Nd 03 BB 8 & T4
5T AR e L o J3E AR IR DR I 12 82 26 S 30 2 1
XFTCHE ST B8 (1 5 0 AN A 200 RE AR SC LA S
NP5 T ACSOW — X8 AN [Al Il e JBE A [7] e il
PRACME N MIBEBEAICR . Al 2 o, SR i
2 mlL i fo FAH R R DRI EC L ER R A e IR (1 St
et e B G 0 v AT Tl AC SR ARG 5 AR o
e 1 mL, HIGH AR A eI , DR i e =y WA ., 7
4 mL 30 BVAAEL, Py AAS S 36 R O i v J3E O 1
mL ) AGS0W — X8 fffi , LA AT A eI o

350 0 | mp KT+ RE R

2mLE:F
+REER VR

(I) 2 4 6 8 lIO 1I2 1I4 1I6 1,8 2I0 2I2 2I4 2I6
AR (mL)
2 AGS0W — X8 Bl LARK R AR 8 R A R AS LA 5
Jebisr Hhek
Fig.2  Eluting curves of Sr separated by AG50W — X8 resin of
different column heights with HNO, or HCI as mediun

F5 R E 3R 51 B 45 A X bR e T R A T S g
Sr (PN 2 N 1 3a fr 7,10 mL 2 mol/L figf iR if
PLSE4 4t Sr Ju 2V B o, D H R IRAE 4 mL, T K
Na.Ca Mg .Rb Sr PE/ 2355 99% ~100% . IHAb,
M 3a i8] LLE H K Na Mg Rb 7£ 1 ~4 mL kg
HORIHRAE T Se /it b, Ho Ca 5 Sr R 4
RATE—, MELL o IT, BRI 75 2205 22 Sr FR Ui g
PRI B

PR 3R S5 Ak 28 43 125 e e A MEY) ot v 1Y
REEs, i/l th 2 4n&l 3b fi7< , REEs (g P i, REEs
JCE T E 10 mL 6 mol/L fiff iR v] LA 5¢ 4= VI ok o
Sr 5 Nd 7F 1 mL AG50W — X8 #fi5 Lk 2 mol/L fi§i
F16 mol/L R MU MR ol LA e 44 25 . AH L
TFHKT S S i A 16 Sf R v e R, A
TR EKWIRER AGSOW — X8 il /5 i 25 $ v v it
A [RIIHIESE T EFFE " 48 H 28w g bk g A i ol
DL B T VR A R i 2508, T FL A B R A R 1
SRR T LA E 47 M R 43 25 Sr Fl REEs,
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K+ Ca. Na. Mg&r&(ng/g)

0F
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70
b = Sr
60 [ —— Sm
—— Nd

Nd. Sm&f(ng/g)
~
S
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=

.\:\LL ™ &

0 e :
0 2 4 6 8§ 10 12 14 16

A (mL)

Pl 3 (a) AG50W - X8 BfiFLL 2 mol/L FHERJEME Sr 1Y
ks (b) AGS0W - X8 LA 6 mol/L fif§i2 PEIBE
REEs [ ih£k
Fig.3 (a) Eluting curves of Sr separated by AGS0W — X8
resin with 2 mol/L. HNO, as medium; (b) Eluting
curves of REEs separated by AG50W — X8 resin with
6 mol/L. HNO; as medium

2.3 SrEop Gk e B Al At OR

it AG50W — X8 AR PEME Sr ot E 5 K,
Na,Ca Mg Rb 2543 B AN (1) ] 81, A 52 565 1F — 2
BT Sr REt AR 4lifk Sro 95 SCHRHRIE , Sr R
JOi 308 SR R v A A R A b R R , APV A R A
HPEBIRR . AT R A T 8 mol/L i e
JERYTRVE R Wk PE R F1 0. 05 mol/L [ I Vi B R R 1
RVEMEER TR Sr, H5 88 TR Rk PR BRI B Sr (1)
BRI, IR EERERY], R 5 mL 8 mol/L fiff
FRAE NI YERR , 10 mL 0. 05 mol/L i fR AF A 1 i R
B, Sr ¥R Rb S8 JLF ok Sr & —2F,Rb,
St ANREWIIE 43 TF, X Sr [6) 437 28 FO A I & 7 A T4 5
2R 15 mL 8 mol/L WYERYE JitkikRz , 10 mL 0. 05
mol/L iR AE Jy PE R B, & L Sr ¥ W 1% Rb &
A Z WA, Rb (Sr 1] RASE 240 F

AR R 15 mL 8 mol/L fi§ R 1E A bk v
iR, X AG50W — X8 #f Jig & i Sr A% i 1 47 4li 1k
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42 Sr RO Bg pE i Sr il 28, Al AR R 1 Sr
5 H AR U 158 00 B, iR IR T AGSOW — X8 i
NEASREAR 4 73 B 2liAk Sr oo Ay [a) &, Horp K (Na
Ca Mg . Rb # 1 ~ 10 mL 8 mol/L fif§ /& #k %k Hi 3k, Sr
1 ~10 mL 0. 05 mol/L AgPR ¥ H % , K, Ca Mg,
Rb £ K5 99% L), Rb/Sr =0. 0088, Ji# /& Sr
[l 37 2 I A2 23R, Horwitz 2517% | 5L 5%/ 45120
R FE A0 3 3o B P M R e FE T LA SN S (A
BT B, AR SCWAIESE T 8 mol/L il R AT LA R 25
35 Fe Na ., Ca &5 K70 35 & 1-,0. 05 mol/L fif§
W AT LASE A VR Sr, 59 A0S 3 A 2 IR X Sr sk
BEREWRGEBRAATUE T A SCHT T , 2 B U IR (A Bk
F5 ~ 10 mLEFR; Sr P i 52 00 /)N, AR5 I 2 B ]
DAIE S8 ke R A FFOR S & Sr VRIS

125
8 mol/L hl§iR 0.05 mol/L 1§

= 1800 F R St
@ {100
H 1500 | Na ®
41 1200 | Mg lss 2
8 —— K Wlﬂﬂ

L ——Ca 4
900 o Rp {50 §
& 600 | —=Sr :
s 125 2
4 300t
zZ ol 0

0 5 10 15 20 25 30

AF(mL)

Pl 4 SrdFBoMIRHEDE Sr itk

Fig.4 Eluting curves of Sr seperated by Sr-special resin

2.4 Ln ¥R e T 20 g ggalifentsof
Ln FPR AR —.(2 - 3RO NIRTRER R &
YiRE AR RN IR ER R 59, %W BRE L 3h
FRIVENE, 7T LAAR 47 53 25 REEs 1) La, Ce Pr,
Nd.Sm.Eu 50K, CAMREY], REEs JTTRMEL
| L FERO0 A -, 0.25 mol/L 3R FRVEI , B it i
W3 0.5 mL 1Y 0. 25 mol/L R Hr, A LA &
Hh A BRI A K ER A PR - A R AR o R
LREEs( 40l La,Ce Pr), 2p B i Nd o0& 2, it
Hb, SCHRHIE 18§ 38 A g 2R A 8] 9 k15 07 =X
XSV 2R T T 1145 T A, 2 B S AR VR I AL TR
Ve A8 e 75 28 T LU R m e R
AR ZH % Lo B IR LA 10 mL 0. 25 mol/L
ERFRAE IR , X DM Ty A8 1 A G I 25 1 52
MKl 5a 7] LU ek G sh Aok it , & f DR,
T B R VEMERR AR R, i >R FHE J 3 A1 10 mlL 3

R 0] LA 3050 S Sm o Nd, BRI AR SR A 73k A
REEs #1435 Nd, [& 5b & Ln 0I5B Nd il
2, 0 AFE H 12 mL 0. 25 mol/L £ R 1] LLZZ I Sm
5 Nd 584408, W (E W B, 2315 Sm L BR Rk
99% L) I ,Sm/Nd =0. 0083 , & 435 3] 1 [l {7 Z5 0 &
iR, Huang 267" Pin 27 @ 53 B0 28 Ln F5E5500
PR VE IR A 0 B ok 43 25 Nd ARSI 52 T ] LA si
140.25 mol/L $hERA 54y B 4lifk Nd, Fi4b, ik
25 220 SRS IR i 0o 4 B S5 Rt A B 8 S
A S 55388 e AN [ e A 5 Ok AR i, R BCR
J3 A SRATAE AT LA A Hb oy B Nd, Yt il 26 AT 46
ML,

40
30 b . (@ —Nd
H Ak —— Sm
o 201
\%‘) 10
M oof
£ 40
©n o - ». S
. 30T gEEhE R
2 20t
10
I — . . o
_1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
00 1 23 45678 9101112131415
AR (mL)
30
(b) —= Sm
25+ Nd ——Nd
&b
ER
1
41 15
£
20+
<5
Z 51
Sm

0 2 4 6 8 10 12 4
A (mL)
Bl 5 (a) Lo Fesobtiaf FAS L AE I X0 Sm il Nd /g E
JBEhEL ;s (b) Ln Fegoiiinetzacf: e Nd seihgk

Fig.5 (a) Eluting curves of Sm and Nd separated by Ln-
special resin with different ways of washing columns;
(b) Eluting curves of Nd separated by Ln-special resin
in the best conditions

3 &g

ARSI B TS RS XU R Sr A1 Nd
JLRIP B RN R AT THHTE, K BL AGL - X8
Frl LU BB Fe 094005 [R5 70 8 A5 14
AGS0W — X8 B i i 8 | mL DRI M AR St 4k
BRI VERR A AR 15 mL Lo RFRCS G R A= g A
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HIGHLIGHTS

(1) AG1 —X8 resin can effectively separate the target elements from Fe and thus eliminate the interference of Fe.
(2) 1 mL AG50W — X8 resin and HNOj; eluting acid can effectively separate Sr and REEs from the sediments.
(3) Using 15 mL 8 mol/L HNO, as the washing acid for Sr-special resin can effectively purify Sr from the higher

matrix sample.

(4) Ln-special resin can effectively separate and purify Nd by natural gravity column.

Digestion solution

|

AG1-X8 resin

U

Fe

Major cations, Sr, REEs }—l

AG50W-X8 resin

Major cations

Sr-special resin

Rb
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ABSTRACT

BACKGROUND: In geological studies, Sr and Nd isotopes are classical isotopic dating and tracer systems.
OBJECTIVES : The traditional separation method usually uses the AG50W — X8 resin to elute and separate Sr and
REEs in sediments, and then uses Sr-special resin and Ln-special resin to purify Sr and Nd, respectively.
However, this method has lower recovery of REEs (only 50% ) for sediments with high Fe content.

METHODS : In addition, height and elution acid species of AGSOW — X8 resin, Sr resin elution acid volume, and
Ln resin washing ways have impacts on the separation of Sr and Nd. In this work, in order to investigate the effect
of these factors on the separation of Sr and Nd in detail, we took river sediment (GBW07309) as an example.
RESULTS: The results showed that (1) high Fe content significantly affected the separation effect of Sr and Nd,
and AG1 — X8 resin could effectively remove Fe; (2) using 1 mL AG50W - X8 resin and HNO, as the eluting
acid, the separation effect of Sr and REEs was the best; (3) Sr and Rb could be effectively separated when the
elution acid volume of Sr-special resin reaches 15 mL; (4) Nd was separated well without trailing phenomenon
when gravity column method was used to wash the Ln-special resin.

CONCLUSIONS ; This method solves the Fe interference during separation of Sr and Nd. More than 99% of K,
Na, Ca, Mg, Fe, Rb, and Sm were removed, which fully satisfied the requirements for the analysis of Sr and Nd
isotopes. This paper provides more detailed empirical data for the separation of Sr and Nd isotopes in sediments by

ion exchange resin method.

KEY WORDS: sediments; Sr; Nd; ion exchange resins; Fe; rare earth elements
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