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Abstract: The progresses in chemical separation and mass spectrometric measurement for Lu-Hf isotopic system
in geological samples since 1980 have been reviewed in this paper. Three measurement systems of TIMS, hot-
SIMS and MC-ICP-MS with their sample treatments and instrumental determinations have been discussed. The
review suggests that MC-ICP-MS is the prospective technique for Lu-Hf isotopic system and Eichrom Ln-Spec
resin is an effective medium for chemical separation and Lu-Hf isotopic system will provide an important tool in
research on geological chronology. 46 references are also cited.
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A0 B AR AL T BRARE L 197 Lo/ BEC RIS ZE L
SR )5 O HE T HE HAE, IS Lu-Hf [R5 24K
Z N 538 H Rb-Sr Al Sm-Nd [A]f Z 4K AR R Y ]
(L FEAE TR, AT LSl 28 8 RARFN 0 SR o 2R A T
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PN o ARSCHE SeRGA SN A SR J5 XA
[FIZEAULES S0 B i

2 Lu-Hf FINC#FREIRABA S e
HFEORE A Lu-HI [R50 3 09 TS AL
— 152 —

PO ITER R KRB T =AW B, 735

Pl gk B

RV RAE B 70 4RAR, ATek 2 AR 3
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A FE Lu-Hf [R0 2R R 0 4 B Al fb B AR Jr
TSCEL T 0I5 , Lu-HE [R5 A TR IR 7R HOE
S AT T AT

PER B ST TIMS ) L A1 HE B 38 5 4l
KUK B =R E AR L I Lu B 404k 508
() Lu AR TR 25 SOOURAT 22 1 3% oo Bk
MNP 2000 °C , Fi T/D 40 Yb 76 Lu I
R 30 min B glbe /200, I H 92 by i 4 i i i
TYDUWEEE Yb (TR TR, AR Yb AN
SEMA Lu (I . Lu 095308 2l AR s ok 4T
HMTACIERT . i HE BF, W =Bk R, ot
HH( Re ) IAREE 2300 °C, MESIE R 0569 HE 551
TRORBE . rPUCVBRHT IR EE R D) HE Y B AR SCR R
B TE RS 1 g HE BERS 4R HE B 708
JEC0.5 x 107" A)FE3 ~5 h, K5 JEAE 0. 01% ~
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Lu-Hf [R5 SRR & S s F e —
ANEE W B LA R IR RS hot-SIMS )24
B T hot-SIMS 4 HE, FILA H, PO, FILAT SR 1K)
TR W RT3 5 HE 7R AR T 45 & B, 7E hot-
SIMS Pt R, B e R IR (1700 ~1900°C )]
—RETHRBER M 15 kV 89 A )X B AT 2219
Hf 17350, B AaeiA 1 5000 & 500 4~ 5+
FEAE T ANES T ), B cold-SIMS B FALRCRIE R T 3
BRI, LS TIMS 87132 11 40000,
PRLE FIF ) E B8R A S 2 T e S P g, DT T LA
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i Lu-Hf A9k 53 B FSEMC LK , Lu-Hf 91k
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PR Zx 1 HE AY53ES 100 L Ti Ze HE 22 8] )53 55 E R
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FRZEAR DHES R FHAZ B BHLAS
2.3 ZWHUERE S S RSB B

TEZT T3 10 41 TIMS 15 4E19 hot-SIMS [
BLLUE  HE R 2R B & R B T B RAR AL, i —28 1k
ok BT 2 HCR R A A5 B AR T MC-ICP-MS )
HARMHEL 1, 1990 4EHEE VG AR E—F
MC-ICP-MS 1%#§ Plasma 54 P54 ), 4353 HoAth /N W AH 4k
H#EH T Isoprobe( Micromass ) Nu( Nu Instrument ), Axi-
om( VG )F1 Neptune( ThermalFinnigan )& #5. X 4&
ANET I MC-ICP-MS 42§ £ B X 7E FHER 1
Paci s ARl T N AL G e A N Ve I
FROFIAEBRRE R I AR Al ESA (NUR
773X, 41 P54 . Nu. Aixom , Neptune 5% 3 F| H 75 B FT
( Hexapole )AlfAi 2 i it 5 AR 5 B B 2 € iR v il 2
JEF43 T BT T4, 40 Tsoprobe ], iX#64Y FHtAT iy 4
AT TCP VB T8

A ICP-MS AR M I 128 80 4F- AR I iy i
Wi AT K, (B S MC-ICP-MS {14 H B 2 3t
10 ARG o I ANES 19 B 2 R a5 R HLAS X
JE T 22 FE AU R 2R () AT v IR R R S T
Ji——ICP, ICP &5 & 1l 15 8000 °C , {15 L4
HIR ] TIMS 2 ARAE 2000 °C 2247 AN FEHL BS 1Y HE JC
RO E, HIL TR & T80R B 3515 8
Ho IERZM AR EREE 10 ng, HEH
%, HO B AR 2% B 2 . IR i A
XA it i B A 22 SR R R AR, 5 TIMS A1 hot-SIMS
A B AR AE T, MC-ICP-MS AN F-F5 % Zr Hf
Oy B MR & HE A2 05 B R ME 138 5. 52
K260, Ze/HE 1 i AR 120117 BE 2 8001
X HE I E A 2 B2 R, AT R D T R
o B ) T AE & Bl TI/ZHE T i LA #)
3011t A WAL X HE [R5 2 A B 5 i 5
M, 48R BT Ti 25 5 E BORE#E L HERR, RORREAR
T Zr HE BERCR 1 AL S R G e A
A L Lu-HE [ 2R R 4025 20 8 7 ik v Ti 58K
WA Ze HE 438 (HZEXT Ti ) R VF & i
Et TIMS il hot-SIMS Z /515 £ . K & 43 B 8 B 1
RREE R, B0 — D E B K2 20 min, 1
TIMS F1 hot-SIMS W75 Z L/ .

X}F MC-ICP-MS Ui Hf i 5 , i T Hf 716K
SRR E RN 2%l H B HE/ 7T HE =0. 7325 $EF5 IR
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PAHT, Lu B[R 2R 20 B H BB TIMS % 58 . MC-
ICP-MS B , B T H 48800 2 TIMS Jf 10 £,
AR T I A VR I 8 Y SR FH A b vk ol T
FHAP AT ZE A TALIE , W T1 A% IE P Zn £ 1E Cu.
Blichert-Toft 2 1 YK ffi > Yb/'"' Yb = 1. 5264
TR EREIE . [RIAY Blichert-Toft 12238, 1 i
B T Er fl W #HFT Lu B9FRACIE , 45 S84k
3K, Blichert-Toft tA 43X & FAIXTF Yb 5 Lu 1fij
FLEc FI W 5 Lu (9 TR0 22 R KMk, B S
A N GEAR Y Re/"™ Re 0 12 W/ MW 1 Y],
THyp 2 Ty T YR B T B R 2 AT L B R
B M IE. Vervoort %[25] [G) R 1 Yb SR 1E
Lu, 1 A& H Yb F Lu (50815 R I A58 ],
457 Lo/ HE ARG FEIRE] £0.2% .
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Lu 45 BAZE Lus 2RI5 , FHBA B 7 22 e g , fiff
FHASTRI M By HF 1 Ze HE Ti 5 KA TR W
Cr P Al 738 s 550, 38 0 BH 5 1 52 e g I HL 0,
FEETR FE R 43 346 & Ti JZe HE, WITSEER Ti Zr
Hf 53ATT R WK 5. WIRNHAEZRRE
{6 1 7 v HFC Y B 83k 25 ~ 29 mol/L ). fHA51F
BEWE EE =LA, BT o REES S
FIEREE AW, I 2000 IS B S HF, 75 0] ™ 5
S0 HE A IR

TE Patchett 255> SR IR 2 B HE AR, Lu 9724
HA 50% 2247, H2Y% Lu o Yb A& ES i, 16
TIMS Ml Lu ZHiBed Yb B, 235 K Lu 193
2 T Gruau & FEICEERN Rk E T Lu 1 Yb
SRETTE . KB iR T R MR TR W
Jri:5 Patchett %5 LA ], BF AS 7] A4 S, FH BA
B g |l i AT pH 3. 8, A TR
) a-FR 35 T R( a-HIBA )RYE, ¥ Yb F1 Lu AJiE
OyES, IR KRS T Lu B/ 4. Z 5 Salters
AL R T AN v HF YRR, it = RE T s
FEARH) HE 2153, {2 i T 5 8l v HF( 28 mol/L)
FRAER NS SRR 2S R (500 ~ 1000 pg ), 2551 A
A Nili B . Corfu 25 °{E Patchett 25T B9 LR -
RIS, & e T 4TS A A 2E oy B 5 vk T
Barovich %5 7 7E Salters 25 ° 'WF 5T 9 SL0l R R T
ERE AR TiC M ) AE Ze s 4 ) Hf
IR B 5 1k 1% 07 125 L) H,S0, 464 HI, FRA% T F4)
(LA HE R48& 51 R HE 2k .

Salters " % J/& T 13 1] hot-SIMS Wl 5E Hf [F]{3 %
Ao B v . SR AV HF [ AE BREE
fif Hf 2FFUE A WA, 28 5 8 28 B 25 1 58 e b 15
#| Zr HE Ti IR A 4155 #E hot-SIMS 43 #7 Hf [A] 3/
RO, T T 8 FARROR 2 HE 19 10 245,10
H*Ti%C, T HE, AR & 8 23 2 728 ekt
11999. 98% 1 Ti 1 Zr Hf 43 B3, i Wi ¥k 3t BA
BTN 99. 7% (1) Zr 5 HE 4355, 15 HE 41
R Ze LT 0.2% Ti I8 T 0.01% . FHIL AT
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k273 B FI K 2 A J& Blichert-Toft 25 1 K &
I o O B T 20 S B 50 A8 501 14 [
MEBH T2V, BT TEERNES, u 5
VT HCL, MiXER T HF; HE WIAHR , 5% T HF, 1fii
AT HCL i P B mA T Lu-HE IR A
s TR ARG B — A B0 v > Lu  HE AR A I
FERZE ), Lu Hf TTERAEF—RA T r &1 8
Y5 R BRI A AR E e, LR R 7
1 mol/L HCI /V5iH1, 24 o« HF ) >0. 1 mol/L B, Lu LA
AR G Y00 k. Wik, Lu-Hf 1A
i B A TC ) T AE T T A 720 T T 4 e s e 7 2
W AT ERRE , AAT Lu ZERP AR e M .
RS A P G 55— ) JBLR |, 23K SRR i S5 0 e 57
() 5¢ 4 VA, A RE AR . i A A
Hf EERAEEES A B KA SR b, R H Al
2R FIKBE S E T & 8 AN 1 B DU TR 2045 135 TR
Z( bomb )HH¥f#. K o HF : HNO,: HCIO, )N
6:2: 1 HIRAHR,TE 100 ~ 120 °C FIFHFEL) 24 ~ 48
he @ Lu-Hf 20 B8 TR LF 28 T RO RE & oin A ik
HF, 3550008 F i A0 b 5, S R BRE Mo il Hf
AR A LR A B RER . IR
B0, ) HE B SR 3 R, X — 2k A A i
90% VA L) HE A B WAR , 3 70 FEAKR T 2 il it
JCE( U Ti.Zr Nb. Mo .Ta & )t ABWAH, &
o IR AR AR T R AR A . X —
AR REE 5 HF BEAR 538, 080 T i i o 1o i
W] ALK La A7 YD XETOHE BT, R)E
i FHPGIR B8 1 22 e b 2l Ak 1, — IR B 38 e 4l Ak
Lu, 55 B HH T MC-ICP-MS #1772

H LS, BEE B 5E 6F 2 A TR], Lu-HE 1%
S AWI R, I BT — R EEAR . [H
i, BE R IE 0T 22, AR FE R St B JF &
Lu-Hf 5 Sm-Nd .U-Pb .REE [f] B} 4341t 43 55 14 1k 2%
i UM — R AR R TR 2 MfE B . Xie
22032 Y )57 25 0 B v SRR 4 45 B TR B vk
( ID-ICP-MS ), LA®' Zr \"° Hf 7S B 57, WG & Y
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Kb AREAAF) A FE BRprAE( BIR-1 .MG-1 .BHVO-
1 \BCR-1)#E4T Zr Hf B9 UERGINE , K B Ll 5 1Y
AMREA BB 8 R . McKelvey A0 LR I EE A
JEC Chelex-100 )# HUE K 1Y Zr (Hf, iz 1] ID-ICP-
MS( LA Ze T HE R R ) BEATHERR I E . David
SE3UHE Barovich 257 B BERN b BEATRY Sk, 58
BT TiZe FHE 95385,k T LA H,SO, ks
J, A R S EE HE, Ze FITE B9 4 B, 7E TIMS
( VG354 )1 MC-ICP-MS( P54 {38 5 i 7 ik
FESD T FE R 2 g, & B 25 113k 8 400 pg.
Yang{ 32733-%1“5@% Al .Fe #1 Ti BYHLFFE iz AL
iquat 336 A& T R EL( 5%, BEAS A S0 S P HE
2385 . Amelin 25375 Corfu 25 LAY &
JB T AR AT B Lu-HE U-Pb [F47 M f R, 4l
FH Eichrom Ln-Spec AR T HDEHP )5,

R Blichert—Toft:lgjﬁ%Xﬂ'ﬁgﬁﬁﬁ%ﬁﬁg
SEARE A RO AE R S ES BE  A A R
&, BT BERUIVE M M HE 515 HE i[RI
RKBEAL . X F ox B2 i &, Michael **" B
HCI AbHk 2 £5 , 15 F HF A BORE R, 9% 5 %
FH L HE AL 23 8 F-Be . Miinker 28 2R IR ¥
fi# 0] L —YRad 4 Eichrom Ln-Spec # J8KA 5%
MBS Lu FI HE, Weyer 25373 it 33 T /K i e
i, W ID-MC-ICP-MS ] % B % & A Nb \Ta \Zr
FHf, Lamont 5% ] HF 3 fz & 4b BRAE &, RS
AT T YR A B A5 B HE 4153, Barfod %5 2R 4 i
JRA T Lu/HE B AR e A A o5 TR B Vs A i A
st 30 o TP VR 5 5 A B D) AR AR T A AR A I £
AR . Lapen /—:‘;%[ 24]1"{ Miinker %‘[ 0] HOWE T B
Pt ek A8 4 7 1 AR A B2, 1 HR A Gruau
AL I — AL 4l AL L B8 4% , (645 Lu #9151k
R 30% FF i %= 80% LA b, Yona %50 %
Eichrom Ln-Spec # i ¥ i 45 41 , BE 18 — WK 2 A 43
BI45%) U.Pb . Lu Hf R £ 15 E..

3.2 mRIRTE
K IR AR IR 75 15 ME LLRIIE Ze  HE 7850 15 i

(38 R el e T, AR TR AR ), U H 2 X VA A
A AR A7 55 )1 0 SR ANt SR R O vk
A DU R0k L iR TR, R O 1 R R P

O MAZWBIR,2005 45 A.

B HF M EBETR, MK Bl o 2 v Ty Sk 11
GIEANE- 2NN SR =1 RN P N8

Yang 25 SR LiBO, Bl A5 43 85 1 5 125,
&1 BHPA 1 Aliquat 336 W} i #K fE % A %5 52 3
Zr Hf FHADSAR TR 1953 B HE T e R i
#5585 75 1, BHPA B #5845 87 5 H1 55 H 5 Le
Fevre 251 J] LiBO, fEJ4 5, 12l U-TEVA # i
Ry ES Ti 5 Zr Hf; Miinker 25 ) 1i,B, 0,
BEARAE S, 2R 5 R H Eichrom Ln-Spec B g — ik
FE 3K 43 B Lu  Hf; Kleinhanns 252 F Na, O, /4% 5
— KRS58 Lu  Hf A1 Sm  Nd #9435 ; Bizzarro %[22:
Hl Ultbeck 454 [RJREfdi ] LiBO, VERE ), i 5 NH,
« H,0 SLUisE , AR BRIEIR TR, i HAk vl DLk
— T Sm.Nd [A 47 K 53 #7; Le Fevre %5 ©1
LiBO, VE#& 5, 8 2 U ¥k 22 #8443 531175 %) Sm . Nd
Lu HF 15 8., DI 388 5 22 URE i A B BB 2L 9K

Lu-Hf [RI RAR RG220 8 )5k A LR 1

4 [ENPFFEIRIR

RUE EAMY Lu-Hf [0 R BI0F5E & R KA 20
ZAEZ A B E B Lu-HE [F47 2 0F58 W) 2 76 BE
F MC-ICP-MS WA Wr 5| #F A & 22 - ih 1y, A K
Lu-Hf[FE (7 R RS g i £ . 2kiess & F)
FHTEE A5 | 25 4 55— 5 il 2 5 I 1t 7 5. 2R £ Tsoprobe
MC-ICP-MS, %] Eichrom Ln-Spec B g & & T —4
BAAERY HE R0 R4 E5 7k 85 Li, B, O, JE MR
FH SR b A i Fl— F2 91 [ BRAR AR 43 51 7E Isoprobe
H1 Neptune MC-ICP-MS iz Hf [RI 2, S 1 i
BHAE R, Yuan % ° R IR R R IR A RRIAHE, &
J&i H Eichrom Ln-Spec # JIg, B8 % — K 7 2% 55 81
Lu-Hf4355 {85 Eichrom Ln-Spec #Jg7E(# FH 10 X
PUE 8RR, HE BRI A 90% B 22 60% . 4R
Bz TRk g Sy T IR A TR R B A,
FHES T35 4t HCL A HE Rk Ze F1 HE, A
S HE 5 E Yb Lu 408, SR 5 R
(IR, S SO IR R EE SR AT T X b
WEEOHNT TR i R 22 IR A TR R RE &b, i =
UBA BHES T2 etk 984T Lu-Hf 4385, 7 Neptune #l
Axiom MC-ICP-MS -5 5 13k, [ #E HRASAR 4 (1)
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Table 1  Comparison of the chemical separation protocols for Lu-Hf isotopic system
Sk AL Vs o m( ZH pg R/ % gl
N Lo AG50W-X8( cation )
ARG D ) Lu <200 Hf 90
[5] TIMS @ AG1-X8( anion ) 176 L BOHf
HF + HNO, + HCIO,
s+ EE @ AGSOW-X8( cation ) HI <200 Lu'50
@ AG1-X8( anion )
Lo @ AG50-X8( cation ) . .
[11] hot-SIMS MR HE ® HDEHP Hf <10 Hf 85
@ HDEHP
- (D Dowex 1-X8( anion )
[27] TIMS (E&;{;j(}; HAEE T ) @ Dowex 1-X8( anion ) Hf <400 Hf 90
IR R ® AG1-X8( anion )
RETRE @ AG1-X8( anion ) .
[19] é“gicf -MS HF + HNO, + HCIO, @ AGSOW-X8( cation ) o :1220 o igg 6y 180
( ¥ °HF Lyt3E) 3 AG50W-X12( cation ) u
[31] E/II(I\:/I?(CIY(K/?? ) RamE D AG1-X4 ( anion) HI160 <350  HF98 T
(Po) HF + HNO, @ AG1-X8 ( anion ) Zr2.4~6ng  Zr 90 !
[34] MCICP-MS IRATRH HF + HNO, @ AG1-X8 ( anion ) Lu0.2~0.5 7Ly OHf
(P54) (857) @ Eichrom Ln-Spec Hf 20 ~30 05pp 35y
RARE .
) S o o, D o
(15 Al.Fe Ti B£&) = pee '
MC-ICP-MS . \ Hf >90
Wi LiBO,(1: 3 - -
[40] (P54) TR LiBO,( ) (D U-TEVA Spec Hf <55 Zr 90
IREME \
[20] (MIC_ICP;;M)S HF + HNO; + HCIO, (D Eichrom Ln-Spec h]; z 1180 I]:H 3095~ 30 176 4 8OHF
soprobe Bk LiyB,0,(1:5) "
MCICPMS TRATRY @ Eichrom Ln-Spec Nb 10 ~50 Ta 84 ~91 176 Ly 180 Hf
[37] ( Teons 1_ ) HCI + HF + @ AG1-X8( anion ) Zr 1000~2000 Nb89 Zr93  '807a %7y
soprobe HCIO, + HNO; @ Eichrom Ln-Spec Hf 120 ~200 Hf 80 ~91 18l
(D Dowex AG1-X8
MC-ICP-MS . @ Dowex AGS0W-X8 Hf 330 Hf>90 Lu 60  "Lu ®°Hf
14 Na, 0,(6: 1
[21] (Nu) W Nay O ) 3 Dowex AG50W-X8 Nd 370 Sm90 Nd90 9gpy 159Ng
@ HDEHP
MC-ICP-MS B LiBO,(1:281:4) (D AG50W-X8( cation ) Tu<2 767 . 180 11e
(2] Cpxiom) (BRI ) @ TEVA HF < 100 HE>90 Lu “Hf
(23] MCICP-MS TRAHRY HCL + HCIO, (D HDEHP ( anion ) Lu<3 g, 10
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