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20114 4 R Chinese Journal of Analytical Chemistry 552~555

DOI: 10.3724/SP. J. 1096, 2011. 00552

RBEQRFNEWA/MAKEABEWRCENNE

BERE HMY: REm Tz H E'
kK R: FEN TEMN
WP EB SRR EMR A E L SENEERESLES, 5% 710075

HHEMEREFELMH R EMN ERELEMNESEEEALRE, BT 810008)
CCREMERMMEERTFTARMRALERERILRE, #H 550002

# E WNEREAANEGE/MAKELIBO)E A RBRAMEARGNESLT THR. RAREEN
PEEEFMAKES SEMAEBREZRANT RAEABSTRIEXBIHRLAEARNONE, SREH
WL 97.50% ~ 10117 % Z (8], WX PR M 5 % a5 S8 F BRI L8083, WA B /M T 005% . &
AHFEAHEHESERERCERSNENTE, #RAAEL . NXBEEE . ERELT.

KR AU WA WR G R BT
1 35 B

MHRAERREFRKEFRWEEHRB A ETERARAEEAPTEEEEN. ARERKLEE
A 3 R AL AR RS R B9 RF AR /R 1), RAE T MR K 3R B9 1 PR A0 D B B2 i 3 i Lk AR T R 9
BE B HoAe BEARFIBAR Z 18] 3 e JRFPR B RFAAAT A . ARAMRERAZHE, T THR2REZ
YIER AL KA B8 E B E BRI R R BT 70 S R 50 5 T R LG 1R B e

FKH R A RARE R R AR B R BEMARESE WA G BREd FHRERK
R ), e K A 2R B B R 3R st BRAL E B AT R — WS 3T . AU T K (4.45 mg/LD T 5 » BROK (4%
& B H 1% (ug/L 50, W B &8 KEBH PLE AR BAR RS, 33X 4558 5 1 43 85 o4k 70 R 437 38 0 52
AR KM, B BT TR R 649 5 5] (07 2 M BR AL 25 B 5T BE R SR AR, {0 A5 T 0 A R B R LR A R LR
A AR ERRAEREM ., BRREED G X MK R G b A 2 B R 6] A 3 4 R R #E AT B 4
1000 mL 77 K¢ 5 43 30 AR 8O iR IR B AR B AR ML 5 58 ST BRUGT H IR A VLB, AR R IR 46 = /MK
R AIEAR T HREELE VG354 Bl L3170 R R A BRI R , 7 B WK B 7E 0.6%: LA . &
75 ik BAR AR WE R K i i e TR (B R TR AR B B EUR (1 L), A& & X i B D BB S
34007, B, ZBTRR RS RS EE R A MU, B O S8 AT BRI A — S R R R B

AR5 X /R KA o B AR LS A UL R R, 25 SO (T B A TL R S A B b &
BRA VLR BB TT v, SEATRE R AL B, SR S 2 4R 3 A% A Pl B BB Y (Triton) AT R R BUE .-
BB BRI SRR . BT R R 1 s A R BR 5 R BR O B AR AL R B .

2 e

2.1 {B{FE5RA

Triton 34 &8 25 B #{% (Thermo Fisher A F1); 90°BE M 4728 (F 3 E4E 81 cm) , MNE B E 10 kV
B, R ERFEE N 3~320 amu; ZLE ZBERFBEIENRZ FRNRLE , BHF— .05 6 Tt
SEAT B B R RAE AF B A thl A9 308/309 XU B S AR & 45, WT SEHE 309(Csl'BO; )/308(Csy’BO;Y ) B T i [ it
ZHWWE . Ta BB (18.00 mm X 1.00 mm X 0.0249 mm, 2L K 99.995%, £ E H.Cross 24 8)), HEH
EKAF A I 10 PaESFTLU30ABBEMM 1 h. BHEHESENHELBHEASTEHA.

2010-08-17 Yt F§ 52010-10-18 3%
AXRER G RBFEESE (No. 40976074) FI I 55 Hh BR 1L 2 [Fl 5K B A L0 7 5 £ (No. SKLEG9007) ¥F 3 35 H
* E-mail: hemaoylzu2000@ gmail.com
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W R AR HERE 5 5 NIST SRM 951 H;BO; , Hith "B/ B=4.04362 +0.00137,{H % FE A BAE R ST
F Cs;BO; #1245 2R Ky 4.05037 £0.00022% , WHHFRL B F 35 8 HE Amberlite IRA 743, ¥ 5% /553 80 B
(0.18 mm B ) T, IBAH FR B g 38 P& FH A5 (H B 5 Ion-exchanger 11 BH 2 F # fg
(HCO; ED#AERLL 1.1 IREH K.

ALK ET AN EZE T K, B LS WKL ¥R B AR SNIEAC G WK K; 1.0 mol/L
HC1: HCICHR 2% £ 2 5 YR 386 25 A8 e 4 i B s NH; « H,O i1 NH, (R & 4h) 22 F 45 5: 158 3 5 Cs, CO, (2l 3
99. 994% IR EEH 123 g/L) s ABBFR M LI AEYE 80% ZBE-20% KBS ; 1.82g/L HERE: M
H B R ) AT KB & e miis e, TR BN ARNE LA BB A KA.

2.2 A/MkEERBAE

2.2.1 A/MABRKFE RER/MKN,EHELED 02 pm LR EKH#T IR, FoEIE
LY 60 mL B AU . RS e 5 A B 48 b 0 AR OKER ZR & HRIER P XK.
W 4 B R S TE R AT AR 3 4 TR

2.2.2 WHEEBEFRHRESEW(EHRBEA) W/ KRS S RTR AR SIS Amberlite IRA 743
MFHEFRAEHE ED 5HE PRI (HCO, EDKIRAWIEMNMNERE TR EA,ETY, WEBMA
BEHEEE. FH-HBENE/RKAN LBARBSRESTGESHBTHE A 60 O F , HEH -
0.1 mL, FukFEPAA, 17 BOENE.

2.2.3 —$BFLHREMAELTEABR>BE(HHR—FE) W/MKESERHEHE NH, - H,0 4
pH F 55 B M L AR KRR U MK 1 Amberlite IRA 743 AR IE S B E4E. WIEZ 10 mL H 4k
KWkEEJG » B7E 75 "C, LA 10 mL 0.1mol/L HCI Ut i Bir W B ¥ 8, I 2 IR e MR . H DRI VR (29 10 mD) A
BAEESRERWEBRAT  EL 60 CTHRAET. AL EHKBREES, RABAEBERERE
SRRV RS, AR EE RS TN S L SR A ELE SO NETFHEEREM
LA 49929 100 uL I . MRS 6 S0~90 uL BERE RN AR O BERENNEAN, EEELE
mF.RERELCERSEERMAERR L, EO0ENIEELBE.BETH, UEERAEREEEE
TG, BHEMENEEY 60 C. A XBETHMBEREHER  BETRBE ARLRH. R
W T H:BO; AEHFFBATRPBRY. HHIBRF . ANEAGFA LN BERL, X8 THE
MRS58 & HE . BOot Rt aoE NS OB BRI EFFRITE . Mot 5 B T S AT
T AR B 0 () 57 2R 4 ) T

2.3 BRMEABMUE

K FH Triton #4H B8 BT ML TN G 2K Cs,BO;, EHEEFEEMEMFAMEY. EAHKBE
RAJEIEAL, B FIRESHE 3X107° Pa AR, 7€ 10 min MW E 09 A, FHR P CsT M EE 3¢
HHEFERESSH. AR5 LL 005 mA/min FEREZMINE T, A Csi'BO; GOOWES , HE(E
SRR 04~0.6 V 5 F4ERTRE, BIAT R LRI AE o 20 BT B SR 47 1 B9 308/309 SR FI MR RAEH S
IHE W K45 R BBk 308 (B CsUBMOS ) A 309 (BCsIBYO, ) BF s, HE AT B F B B E
Rigones » BB I ZERIESF » "B/ °B= Riys05—0.00078° ., BRI EH RSB ER.FHTFRITHE.

"B (%) =[ ("B/'"B) sampte/ ' B/ BY stangera — 11X 1000
FRUES Y R Nist SRM951, 24 3L 36178 Nist SRM 951 §"B/°B {8 K 4.05074£0.00015(26,n=6), T
W R R R 4 GG BE R D e KB B R 2% 10,

3 #REIHiE

3.1 HBEA4{LMaEKE

FE S B F AR BR AT B TRIE A R 2 A EEE T8, s B3 B RN EH1E,
H s, FERE S A R, AR 1005 B R, B 10 mL &°F 2,4,6 #1 8 g B i B BR V5 &, 43 5
KR 222 223 A, KA EWRINE 1. MR 1AW, RAWSE FRLE, B0 E kR
16 94.5% ~97.2% Z 18], i R — £ B F R HE- A £, @ B RAE97.5%0 ~101.2% Z 8] . 7 AT WL,
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—HR S ENERRE, XRERFSEDH £ EREIBER

= wEE TR S, 3 BB RS, TS Table 1 Results of recovery test for B
’ : 70 1 A it 8 [

[B] ifg 38
FWHRER. MRA—SERF-RKEBEIWIE. Added of B Recovery of B(ug) Recovery (%)

BT B 1 TR AR R 2 R B9 R S, [ Mk R 7 (“f e S
97. 5% ~101.17% , B A9 W & K5 BE /DT 3% , KB — 4 189 354 97:2 98:5
FENBAHED & B 0 R, 72 W R 42 6 572 6.07 953 1012
? B(J ﬁ@ R 8 7.89 797 98.6 99.6
3.2 ﬂ/m*ﬁﬁ ':F ﬁﬂ”ﬁ:‘:ﬁ&iﬁ I% } Sw;iiziof fy&fo;-s?q; ;niﬁljni;ﬁ?#sﬁpfﬁ(f ;:y Micro-

HTR/MAKERFAE P4 B E Kk sublimation technology combined with ion exchange.
FRHBRBE, XRETHESPERYEIRAE 78818845 RS MR ENE LY I8 FER
Y%, AVRKEE, TN AEF(NTIM)ERER T (P-TIMS) Hik#H =R R R E TR,

WA 437 M 85 B T M B, 5 90 A B 0 sl g 110 aep
1 2/ 7K R S 5R H A 25 3 F— 25 1k 43

WHE, HEAGBFACE RS PTIMOWE g *Y

Rusns W I GE. HERMEBE Y 2, |

Cs,BO; WETWAT —EREHEABTRER, & —o— ik Raina
Fea R AFHRE S FRAMEEAT20 min), W 7 4100 I
BiH4E 104 309308 W —4 T EHURESE TS sos L TTTTKRem
H 10 4> 309/308 HoAE V3 1E Rigonos o oo 2 4 Block 6 8 10

B 1B, T /R KA R P 25 4 B A
TE U600 5 00 Raonons 03 ARG . 35002 L 0 0600 52 of fg_ll oo LHARTIBEL
AHLRERBE 308 M 309 47 EFHBETHE A | mmromm, b R TF R SHAEERA.
ﬁ ﬁﬁ N *ﬂ o J—I.iﬁ ’ EE 2 E(J # E—F’ %iﬁﬁ CNO a: Boron separation by two-step ion-exchange; b: Boron separation
HWART S Cs;,CNOT 724, ZEFR B ¥ 308 Al by micro-sublimation technology combined with ion exchange.
309 4b 7= 4 BY F I CsPCHNY O I CsPCPNY O,
HERBEH 308 AT ® T 309, F @15 FRE$ 309 71 308 B T 3 HAE Rawnos ML . BEE 3
H‘J'IEJ E‘JE&y?%%% CSzCNO+ E‘JB’E}E%%F&%,?%Z%%%,*%E% 6 ﬁﬁﬂ“%&g Rso%osﬁ:f‘jﬁ
W . TiRA—H%BE, BT E Raones LB B A< A Bl B 18] T 22 4L
ERRBEREENEMRMCE MRMERERBE 04K THEREH. —SEEEEMERE
WETFHEE., XU U8 —3 v 4 B0 v] 78 S0E BRI /M AR S R A BL.
3.3 M/MAEMBPAUENESR
F/MHKESRS>HRATEEM—~ 50 E)E, A EREERMCERIEECPTIMO M E, BT ¥
Hr— 3B BT T BT A G /R K R R F B R 2 82 R A S8 TR % (MC-ICP-MS)
W & , MC-ICP-MS M &, &R W% 2,
%2 W/MARSARRTERES"BE

Table 2 Isotopic composition of boron in river/rain water determined by different methods
PR 1B (%) (26, n=4) B 3B (%) (20, n=4)
Sample A B* ce Sample Al B® Ce
{7K-1 River water-1 1447 = 053 1538 = 0.02 1569 = 0.05 Fi7K-1 Rain water-1  12.08 £ 0.59 13.41 £+ 0.02 —
M 7K-2 River water-2  10.19 == 0.34 11.57 &= 0.03 11.96 & 0.07 FI7K-2 Rain water-2 863 + 071 9.72 = 0.03 —
M K-3 River water-3 759 £ 048 870 £ 004 878 % 0.08
a: PiB B FACHk PTIMS MEF; b: — 5B F35 % 58 A LA PTIMS 3 E#; c: MC-ICP-MS ¥ . a: Boron separation by two-step
ion-exchange for isotopic measurement by positive thermalionization mass sepecmetry (PTIMS); b: Boron separation by micro-sublimation tech-
nology combined with ion exchange for the isotopic measurement by PTIMS; c: Boron isotopic measurement by MC-ICP-MS in Earth Dynamic
System Research Center of National Cheng Kung University.

Ho2PHIEAERARSESEHE, R PTIMS 118 ;B B2— 44025, %A PTIMS H18;




ES PORBY . IR E & U5 8 /R K IE R e B R 4 A Wl 2 555

CREAZHEZHEBBESE FRRIEE (MCICP-MS) HEME"B MYB, M dB A2 B IK
BT, SKBRERKRE, RH—2H40EMA MC-ICP-MS l &£ i 45 5 H B 8238 » T 5% A 0 45 3 40 25 4l
REMERABRK. —LEHUERERTRLE, BBEREBULMBR THVERYT .
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Positive Thermal Ionization Mass Spectrometric Analysis of Boron
Isotope on River/Rain Water with Low Content and Rich Organic Matter

HE Mao-Yong~!'**, XIAO Ying-kai®, ZHAO Zhi-Qi*, MA Yun-Qi*,
XIAO Jun' ,ZHANG Yan-Ling®, LUO Chong-Guang?, MA Haj-Zhou®
' (State Key Laboratory of Loess and Quaternary Geology , Institute of Earth Environment,
Chinese Academy of Sciencess Xi’an 710075)

2 (Chinese Academy of Sciences Key Laboratory of Salt Lake Resources and Chemistry ,
Qinghai Institute of Salt Lakes, Chinese Academy of Sciences, Xining 810008)
*(State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry ,
Chinese Academy of Sciences, Guiyang 550002)

Abstract A method for separation and isotopic determination of boron with low content and rich
organic matter in the river/rain water samples was developed. Samples were concentrated by ion
exchange Amberlite IRA-743 resin. The concentrated solution was subsequently micro-sublimated for
12 h to eliminate the organic matters. Then the boron isotope ratio was determined by measuring
positive Cs,BO7 thermal ions. The average recovery was between 97. 5% and 101. 2%. The results
that were determined by positive thermal ionization mass spectrometry were closed to those by MC-
ICP-MS. The precision of isotopic measurement for boron in river/rain water was better than 0. 05%,.
The results demonstrated that this method was extremely effective for elimination organic matter
interference during boron isotopic analysis with low sample size, high precision and accuracy.

Keywords Organic matter; River/rain water; Boron isotope; Micro-sublimation technique
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