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(2)FEHHE ﬁﬁ#fﬁﬁiﬁ’ﬁ%?ﬁiﬁ?ﬁ]ﬁﬁ%ﬂﬁﬁﬁ}io YR TR R I RGN ) 51 T 5%
1.

#1 BREBZRKE

T K| R\ r B’ WE, ug/mg | 5T ! - T K WRE, ug/mg
Na Fie H.0 9.7¢ Su I % B ' 3NHCI 0.0435
K gl H.O 5.07 5h E Y ANG,+HCI 0.0496
Th wRe 3NHNO, 0.078 | Se ! =LA HNO, 0.0598
Se Fr 3N HNO, 5.040 ! Cr | % ® 3NHCl 0.493
Rb ® i - H.0 0.027 | Da BRe 2N HNO, 1.58
Co | & # an FINO, 0.293 I Ca Hbss 2NHNO, 4.03
Fe - | o ; aNHC! 2.67 Eu v 3N HNO, 0.0163
Mo id 1% H:0+NH,OH 0.982 Tb b 3N HNO, 0.0234
Au l <] HNO,+HC1 0.0137 Ni ® B HNO, 3.49
Zn k40> 2N HNO, 1.35 As EEMLR HNO,+H,0. 3.48
1n | oM 3NHNO, 1.57 Ag B & HNO, 7.03
Ir FRERER 4NHNO, 0.221 Cs T ) HNO, 0.103
Cd gl ] 3V HNO, .77

* AHBRRL% AR, R, B S.P.E,

2. EAat FRBKTRG (~100mg), FHAEAREP (46x36mm), FHMEFW T F
MrsE (W) HEEAE—E, BARSES, B, 2AEKRN R OFLERR40/N
MZER, WMBAKPFREBANEX10%/cm? s,

3. Biass

(DaEEF BESHREREZX “A8” BHATRAASE, +BLBOT,

CLERBER SEEEEBEANBRAPLHMURBRKAE, REHH. BRHHE A 25ml
M, MARERFRUTHEE 100ug FEEL, 10 10ml WAEER, MBIERET # M 1—2ml
30% H,0,, #&F, B 5ml 10N HCl BETH,

(i)HAP ZHESE BEBREBALE 10N HC P4t HAP &b, #4 %
By 0.25ml/min, 48R 10N HCl ¥y HAP, i B 20ml, B ac#ekk b i) HAP 3%
BERZBNERS, SN 14,

GiD7TITHE FREWIEESE B ER MRS E 5ml, B A 5 10N HCl ¥ %4
BB TSN ED, AR 10N HCl BRERE, CRBENZT 3, % g~
0.25ml/min WP M 20ml FLehheh, BHET—H 4 %, B HE 48 (0.5N HF-5N
HCL) fEJ ke, WEERIE T2e 8k, WEMHW 20ml FIRZEWE M b, & 014,
WRIGEUH 0.5N HCl HHEEF B FA88A:, W 20ml SRHBTF W B b, % wE4, &
JEs BT HAEP R B TR MR MERS, SV 4.

(v)723FHB FAR M SR B BN (dil) KB R RM R 20ml 10N HCL 3
HWAET, M oml 0.1N HCIHEBRE, REEAS 0.1N HCl 4 i B F 25 &,
WRWE R 0.4ml/min ZEH, B 0.1N HCl 4k 8:0k8E, ZOmIﬁtﬂi‘&TWﬁﬁ*, ﬁffﬂ
VA, BAHRERHMIRKBINER S, RIV 4,
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(2)%Ed & FEHEBERKTIIEES, MAETHEREE R 5 M. **Na, ®Zn,

**Co, *°Fe, *Crj **Rb, *Sc, #HHERFEL &M, 8 2ml H—17, lﬁ(%ﬁﬁq s
WEBAIIH p BB,
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uscd, MRIp, 1S 24Sh, 2 Ir, P Au, *Sc, ¥Cr,

10
-
1
[
g

HeR I
7
S
0//0’-

omAg. Ba t5tRu, b AEHCH MR HK 0 P\
WK IR, 3% T IR 4 AR HEA TR, R 2 T / x\o
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p AL SRR, SPACERIS 1. BAT BN EAER NBAESMBEFTT 4 17, HRANT X
3.



226

F2 T EHEHMKE
T ORI R OB N  BRE % FE4A|FT HI R B W HkXR X% F E A
Na 2¢Na 100 I Cd usCd 96+ 4 i
K 2K 9943 I, v In tiumrg 9643 I,L,N,V
As TAs 91k2 I Sn mmgy 54+ 4 g
Se Se 65—85 I Sb t4Sh 10143 v
Rb #Rb 94+2 I,V 1t 92]p S5id2 I,W,V
Cs 1Cs 9342 I,V Ay 198A g 9043 v
Th 23Py 854 1 i\ Se “Se 942 v
Co sCo 9643 i 1! Cr s1Cr 10145 v,u
Ni 52Co - 95+3 T Ag tom A o 70 v
Fe $9Fe 93:1:7 it Ba 133Ba 9442 v
Zn Za 95:£2 v Eu 152y 9842 v
Mo i*Mo-9T¢ 10242 v Tb 1w Th 9643 1 v
£ AANERARESENISITER
JT x WM OoE &% X SRER, ppm

Na 2Na 8330520

K <K 8060610

Ca 1Ca-41S¢ 500120

Sc 46S¢ (6.1+2.7)x10"¢

Cr siCr 0.3640.07

Fe 5Fe 2170430

Co «Co (9.4:£1.0) X 1072

Zn Zn 27.8+1,3

Se Se 0.5940.06

Rb 3Rb 8.840.2

Ag Hom A o (7.046.2) X102

Cd usCd-115=n 2.140.5

Cs 4Cg (1.240.5)x10™

Eu 12y 0.06+0.01

Au WAy (9.0+£0.4) %1073

Th 233Py (2.2+0.1)x10"*
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EYIHBBSER, —BRETEREENH, & B BETE, TMHABETENK
BERIXARAS, WEMEER, MERRAEREEN TRELBERRR. FrLlELE NN
y BEAE A S, MERK TR TR R R R BNEEN » G, 05
WA B SRR REERAE W, RIVEANEZRBEREARNE R A5 8
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¥ AROBEBRTXEFH, SMEELERE, BETOWREE, ¥NTTNETE,

HEHEIMRY. £ LON HCIAF/T, HAP SeERRIG, SHENREME HAP -
WAREW, B, MMESH, @, 8, NRLYRSPHSHEREN (IRE), ““Na iy ik
SHERX R — AR AR (0 °Se, **Pa(Th),\ " As %) MMEEAETH, AT X &%
ROEERRER, IF “Na BLEFEUEZ.

AV 10N HCLFE 717 B TS, Wk E AP T80 A% 5
B, R4 BT BEN A e, HTEWRERR AT TR BRSPS T P B R e AR AR
ko MERTEREAABEFHHETFMEULRERW BB, I TEN MRS TSE
BREEEMSH, RITEMCSN HF-5N BC fEMBEN, MEARE LTS, BH 0.5N
HCL BT 8, MR T *Fe WRERER *°Cofl *Co(NDSH W T I,

ARG EFREY, WAPCTEKRG, REBE—-NARN, B8, &, 8, % Wi
PA L, ERNFEEMENTE. KERARKAER, S¥SEEA4EN (1.V. 1), 3
T 75% MKETEN A, HURFBER. MAEEWEE, JLPH9 8 45 84 m A4
R, AAFERBNE. *°Pa(Th) BEBBRME HAP £, HETIEERNREE Bre
LR 10—15%, FrilEIWRVE 8514%, WMEEHABPERIRR, UBERERLR
& (65—85%),

BAHREVH (40%) MIVNAH (60%), ERM ATEHAMMIH, BUEHPBUEER
MEe, BT PPREEEA(L.7MeV) FAEBRBHBIZES, HFHENAD “CriglE, B
B ERNEVTLEL VAP UGN 320keV p ERELZANEEMEREFES.

AHEARBRERSRREEN, YHEHPITRERKEN, TR H 05N HCH
BERGEEE, BRIDE, HRERPBEN SRR, WLREES RS TR R,

AT RBITENERLE, RSN TEZERERQRESEYE. kB (SRM-1568)
M4BF (SRM-1577), &R SERFERNEEEH - BIITEIMESf, TUF H
HENERTERE. '

BHESBRFPEELT, ERTEYRKTHSIFERB .

Fe WES YT (NBS-SRM-1568) 451 &5 R

TG & 3 m OE B % o W& R ppm NBS, #, ppm
Na #Na 8.440.2 6.0
K 2K (0.11940.007)% 0.112%
Fe #Fe 9.142.0 8.7
Co 8Co 0.0244+0.005 0.02
Zn %Zn 20.430.4 19.4
Se nSe 0.3940.06 0.4
Rb %Rb 7.240.3 [7]*
Cd MCd-118m]y 0.03740.013 0.029

* U IWAsHA.
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F5 WESZYRFIF(NBS-SRM-1577) 434 45 5L -

JC E 3 woE B % SWER, ppm ! NBS{#, ppm
Na 2Na 2100+ 60 24304130
K 2K j 94504300 9700600
Ca 41Ca~4"Sc 130+8 i (1241
Cr s1Ct 0.08940.020 ! $.088::0,012
Fe 9Fe ! 248+18 26848
Co 60Co 1 0.204:0.%2 [0.18]*
Za “Zn | 2247 13013
Se 5Ge | 1.240.2 1.14+0.1
Rb Rb } 17.740.5 18.341.0
Me 9 Mu~Te 3.64+0.2 {3.41"
Ag Hom A o ! 0.06240.005 [o.06]*
Cd 1sCd 1157y i 0.3540.06 ‘ 0.27+0.04
In UL ¢ i 0.05340.019 0.05

|
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DETERMINATION OF MULTI-ELEMENTS IN
BIOLOGICAL MATERIALS BY MEANS OF RADIOCHEMICAL
GROUP SEPARATION NEUTRON ACTIVATION ANALYSIS

SUN XIUZHI SU HONGYUAN GAO SHULING

(Institute of Atomic Energy, P. O. Box 275, Beijing)
SU LONGNENG LIU GUODONG

(Institute of Radiomedicine, Chinese Academy of Medical Sciences)

ABSTRACT

A method used for the determination of Na, K, Ca, S¢, Cr, Fe, Co, Ni, Zn, As, Se,
Rb, Mo, Ag, Cd, In, Sn, Sb, Ba, Cs, Ir, Au, Th and rare earth elements in biological
materials is described. The freeze-dried samples are irradiated in the core channel of a
heavy water reactor with a flux of about 5 x 10'*n/cm?®s for 40 h.

The radiochemical group separation is carried out after 3 days’ cooling. The procedure

(FH¥#r=, Continued on inside back cover)
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_is as follows: After dissolution with HNO, and H,O,, the irradiated samples are passed

through three columns——the HAP, the anion resin and the cation resin successively. By

using different eluting solution, the interested elements are divided into six groups. About

25 trace elements can be rapidly determined with Ge (Li) semi-conductor detector.

For examining the accuracy of this method, standard reference materials rice (NBS-
'SRM-1568) and bovine liver (NBS-SRM-1577) are analysed. Our results are quite con-

sistent with NBS’s value.

Some samples of normal human whole blood are analysed and the results reported.

The chemical yield of 24 elements are given.

Key words Neutron Activation Analysis, Radiochemical Group Separation, Multiele-

‘ments, Human Whole Blood.



