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TRz BHETLIHEERASE. TOHRR,

AEIWBHED, RV U VO SR EHHTHHT Ly B, X, AP0 BB &aicE

ToEELZML 2. FEE 500°C IFeRikL,

KO KEMATHEMRL, PRI ETHHRIREL, KW CTEEHRBHZITS.

BERREZ M TMES R - KEEEL 2k, BE
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EDTA Zjmx < pH % 8.5 [THM L, —®E# MIBK <2EH#MET%5. FEMA2ZKT T2k

L, 2M HEECTHEMM T 5.

B oWT L EHETFORS 2L 2.
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Y)Y AD HPETER, KEO A& i L
ORI OWT R ShTuwan, ZoiREA X
EDTA #£FREBTT7F L7k b v (AA) Stk % i
W32 ST WS, FORD~NY Uy ADHHT
Bz = & © Toribara 502 Sill 5%, KROEE 59
O|MEBRBRBL, WiThd AA 2HV5 HHES
FH XhTw5. ERSDY VEE H ATy 4D SHEEIC
Toribara B EOEMRGIE, HOLHUDEHBE L LTH
Ny ARGBEZE TS, Sill 512 EDTA oFET
THEBDIC AA $5EE LTHIB T2 HEEEA LT 5.

BLRD s\, Sill S0 FETEDOFRDO<Y Vv A
DEEXIT - TfER, TolEIEILT LH#HET
D TIXTeh Tz, AFEARFONY VY ADEITERE
FT (0.6~3.5)ppb THHY, He~<y Vv i w2
TWIEWAD BEIIE 1ppb LT Chot. BoOFoD
NV VY AH ZDOBREOESETFHEIND. o THPnk
ELTLTE SR EABREDEY, BBEREDOTE
BEBRATAILENRD S, L THEALIXZOFELXE
CEHEMCERET L, kT L ETOBIERI
zle. XN, REOKIGARTET LRI Y vEBBOSFIT
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GBIE R X DB IR O WTii M Ro b, B
BFEBHEEC X5 HHEeOWTHRA L, 0B TH
5 LMD, MTEEHETLZ Ll b Fodo
MEDNY Vv L0 BBFIRFEIEECK S S EEHRIF
HERRD . XEERRE LTERROCEOBE2SHTT
% L AR ARORIE L E <Y Vv A5 FRE & OB
oW THETOMRAERE O THET 5.
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BEVT A SR TR R TR RS 17 3 1E 308 BT R A
HGA v —2av 27 b<A ¥ -G THAL
oo BRI ApEEES v T2, STV
FHERRIRER 7 v R PBEE X EREST2HHL,
SYTSERIFANFN8mA, 20mA : L. BIERE
13 234.9nm 2 v, A Y » MEWRAG, A X3 0.18
mm % FF iz,

KV ) VEOSRITIIEFERK, BT HEEGE UA
50 7! (30kHz, Wiy 40W) ZfEAL~E. XARoH
R, BHREOEHRRIERREZ TEIHIXIETIEL
iz, ANz Y —vvs (ECV, 301 AN #l) NTT
Vi, TOBKy PV - RPCHRBEL MV F R
A7 - (Fig. 1) 2HL 7=

262 FH I
~NY Yy ARREIEE - RREEER <Y Y v A K
195.6 mg ZEE D, 0.2M EERIZIAML T 100ml & L
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Fig. 1 Hood for sample dissolution and evapora-

tion in a clean bench

7.
YYBR AN Y NEWE O FRRIKER vy A 4.84g
PR Y VER 859, 2.20ml riEA L, BiEEE: 8 ml
PMECHEMRTS. ChEEYKTERKC 100ml 5
ToRLORMEHALAL. ZoEyw 1ml 3 50 mg o
Ca, (PO,), 2% T 5.

0.5M EDTA A% : 4% EDTA-4Na-4H,0 56.53 g
BB KICIERL T 250 ml : U7, BEBFEECHER
LibozERLAL. ik, ZOBRRKRESHNIICAF L
Ay TFrr vy MIBK) RO AA 2z CTikd: 5
LT hHERIL L.

HER 36 9% RUUBEER 60 % AEMER, FEE
BHlER%, cOooRFEITTCHFREEZERL <.
BRI IL 4 4 v Ak a2  Millipore #1, Milli-Q &7k
BLECATFAIZBLIELOZRA WA,

Fig. 2 Sampling on pork thighbone

(1) Substantia compacta, (2) Substantia cancellous,
(3) Substantia medullaris

HMBEETFERBEIC L 5Fohoy) )y A0 ER T71

2.3 HEORE

aptaRkhI T RO AR UL F 0 RE B XKz
F% Fig. 2 0o X5y, hOLMOMEARYERE,
500 °C LUF T K kg DD 5 Hgk TP LT RE L
7-. Fig. 2 wRT XI5 ALz LAY HHE, G
GHERE, PROBHIIBLEE L EHELIORD, o
TR R X D~ T R - ThHIe e sd. BKERY
AD&FEOF X b BRI L Ao E T o0 khe o
WTIRSERDIEZH, ThEh (56.9.+1.9,) %,
(65.0,10.49) %, L IZF—ETH ol H->TZDHE
X O FEEICRBEZERNTES EELDRS.

3 HEBREURER

3e1 FIFERIEE

KL 1lg #AEEY— 7 iRy, BEER 2ml
BN TIMBISHE L, 3 EAEKRETS FCERTS.
HOLNEE £# 2ml 20t THEME 200ml ©— % -1
L, FBK 50ml iz Ty 25ml BERNS
TR X B BIEEWEY 60 YRET5. COBK
b B UhKERL L7 EDTA ¥ 20ml, AA 2ml %
Mz, FERLKEM: T 100ml fEEE L, 20% KERML
FF Y v arEinz T pH % 8.5 T 5. BRI 12
WL, BfE L= & 200ml iRt B L, WED
150ml &3 %. %\>TMIBK 10ml %1% T 5 2 EiE &
53 %. BEBKEENO KR L, B0® MIBK
10ml 2Nz T39MiIkE 535, 2EIOA#EMEYEDH
2T 5ml ORERAKEML THERE: 5 LTHE L, &
BB AR TS, BRI T, FEERE
fRLI=Y vEEH Ly A, EEERYIRETS. Fbh
7oEHME 2M $ER Sml i TS5 EERE 5 L
W5, KR 10ml E—» kB L, FhEd
Z /AR OREELK T 2 0 2EH L, % 10ml ¥ — 9 —1
Mz 5. ZOEEEZ Y —vvFHNThEHL, 0.2~
0.3) ml BE ¥ CEMELLE, HERLLAAY) VX
— (5% 2.5ml, 1/10ml BE&b fF&, HEMELCD
D) LB L, <Yy A0EERERE LT (1~2.5)
ml OFYLEREE L, LELL HEERARETHAIS.
BIFERRECOWT S AR U, BEERnET X
DY Yy ARERTS.

32 RFBIARERHE

BB 20 pl FoEA L, XU Yy AE&ENS
BVIBERIZ 0 pl BATEZEEL, Brora=y
AH =L VB LT b =1 5= ZERTL, &K
FERE 7 V= VIREXZBREOBEOF TS T &
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Table | Decomposition of pyrophosphate with ultrasonic irradiation
No. Na¢P;07:-10 H,O Irradiation Concentrated acid Be recoveredt
taken (g) time (h) added (ml) (ng) (%)
1 0.8 1.5 HC1 2.0 14.4 72
2 ” 2.0 ” 19.8 99
3 ” 4.0 ” 19.8 99
4 ” 6.0 ” 20.4 102
5 ” 1.5 HCI 3.0 19.7 99
6 ” ” HCI1 4.0 19.5 97
7 1.2 4.0 HCI 2.0 16.9 85
8 ” 6.0 ” 19.6 98
9 1.6 4.0 ” 13.1 66
10 e 6.0 ” 16.9 85
11 0.8 [.0 HCIOy 2.0 18.2 91
12 ” 2.0 ” 19.5 98
13 1.2 3.0 ” 17.3 86
14 ” 4.0 ” 19.2 96
B Be taken : 20 ng; Each solution volume was arranged to 10 ml except that 11~{4 was 25ml. t Mean of two determinations
'Table 2 Decomposition of pyrophosphate by heating of perchloric acid solution
Be recoveredt
No. Nad:azkocg 1(0%—[20 Treatments . — .
g (ng) (%)
1 0.8 Two ml of HClO, and 50 ml of water were added and the 17.5 88
solution was evaporated to half the initial volume.
2 ” ‘Two ml of HClO4 and 50 ml of water were added and the 18.5 93
solution was evaporated to dryness.
3 ” After fuming up to dryness with 2ml of HCGIOy, the residue 19.2 9%

was treated as same as that of No. I.

Be taken : 20ng; T Mean of two determinations

1 X DA S f. IKABIRE R R 59, Stiefel 57
DHEH D B A, Wk 150 °C, 20 F5, KL 600 °C, 20
®, FErk 10V (#g 2500 °C), 30 Ho fff THIE L
7.

3¢3 HMEICHITHERMDRKE

2.2 DY VANV LERENEEE L, NV )Y
A% 20ng —EEL, 3-1 KH-TNY U v a0
R L, AA OFINE, ®o pH, HEBEEKZOK
PR RANGEORBRECOWTHRE L. £ DO
By vEavyah 1.0g FCHRELTVLEE,
AA 2ml, pH 8.5, ¥ & 150 ml 123\ C, REHAKR %
FABE 12 L. BikiE-d g, 10ml o MIBK ¢ 2
BT 52X h 96 % Db~y v o anEiix
B ERDD T, TokHHIcE 2 AA DORINE
PRMLCE VTR TH oD T20TS 2 &
Lt X, cotigbc, pH 6.0, 7.5 KUY 8.5
CONY Yy Ao BRI ThEh 9%, 89% KO
100% Thot:. Fie AA OEIMBOKBEREO %
4 BFRIROY 12 Bl E ULc B o BIEI LT 85
% RC100 % Th otz $to TUBDHIHEFC KT

L &HEER 3-1 © X orBE L.

34 HUYCEBODR

Akl tc bz, 79RA~T o v e —HHVCTKILLL
BETh, <Y Yy AomBRRE. 5o T, R
DY VEEEIXZOBE TS, WEOKE LFRICE Y
) VBB AL DL ELBRA. EHELIRY Y VB
WHoamgl LT 1) BMEERSC X 5988, 2) @
BEBBEROMBGW X 50, OB > TERr)
vER R RS U CHBRE L.

v u Y vEROE R LB R OB E I O
MEROC ) vEEOBERBEROMBC X % 5 ik
DR %YThch Table 1 K0t Table 2 L.
BEWSEETIIEr ) VER 0.8g 1, FBER 10ml
bR 2.0ml, SUXFERHARK 25 ml iR RE 2.0 ml
DFEECE T 2IHRIBEC X h S h, <Y Y v a
IRIEEC I TE A XS D. HBOBE YR
T5C L X b IRRERTE 1.5 B EHig T s, A
HRBIIEBCHEXTIVNIVEBECEROBELE
CEE G ORD.

Ewr ) VEEEAEI UISBA L, BROUINE A BN
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ThHh, BHERZEL THILEND D L1 D15,
AERCAVWEEE CRBEEREOHIRHET = LA
TE o tht, HARKRELS THESBOMREZED
BT ERTEDLNS Lo,

Table 2 o7& LB EERT X % INEhy ik Cid No.
1 o&ET, <y Vv EIIERT 8% THDD,
BYEER 2ml ¥INXLTIREALER TH5ETHEMEL
B ATENRT 98B i THEMTS. L,
No. 1 & No. 2 #6t/8 L7 No. 3 & TizEINEL
96 % b, ZOHENAEY Y VEBROSRCKED IR
B .

Y)Y ADEEREOEVED BFOKILFAK (Table
@NQZ)KomfﬁﬁiMQWD%%%&t(ka
3). R¥ X BABEEMBPW A EEN ¥ TR LA
o FE Ltz No. 1, No. 2 TOY Y v ADEME
IR 92 %, 95 % T -7, RFPx RS T8
R B R T A OR T AEDRE Ao\
No. 3, No. 4 ToHEmMEIRIZzhEh 88%, 21 7%
éﬁgbﬁgaﬂ&ﬁhfﬁﬁkéﬂ%iﬂﬂ%ﬁot
%f,ﬁbk#ok%ﬁﬂobfﬁ%&ﬁ%ﬂ@%ﬁb
<Yy w20 EINERRDIFERLIZIFE Table 3 L[
BThoto. fEo TERHOSCE L CIBERRE
Wi, —B, ZFEBEOREBCTLIDENRD ST A0
o .

Table 3 Effect of treatment of bone ash on the
recovery of beryllium

No Bone asht Be taken Be found Recovery
’ () (ng) (ng) (%)

1 0.300 20.0 17.2, 19.8 92

2 1.000 ” 20.1, 18.5 95

3 0.300 ” 16.8, 18.8 88

4 1.000 4.0 0.9, 0.9 21
t+ Pork bone ash (0.25ppb Be) was used. No. I, No. 2:

Samples were decomposed with 2ml of HCIOy4, and then heated
until almost dryness. To the residues 2ml of HCIO4 and 50 ml
of water were added, and the solutions were evaporated until
half the initial volume. No. 3, No. 4 : Samples were treated in
the same manner except that fuming with HCIO4 was neglected.

h boREER OFE, ofER 31 kT Ioc
%ﬁbt.k%,ﬁDUvmoﬁﬁmmﬁﬁﬁﬁmlb
M ALT - B Eie 60 HOBEFFAELXIT-1CZ 50
SEROFEFIVIEL, XNENES IWX5THD. X,
FHRB OB Y VD B, REOTREMRSH
By, m0OhOXY )y A0BEIERTELVWDERA
TEITL.

mE, M, L0 BRFRFREEBCIASFOHRORY IV AOER T73

3¢5 EEHHOATE

BR DB DOWT 3-1 OfFE > T 9L
riERIZFFn Table 4 J70¢ Table 5 wRT L5
CIEEHRTEL LD TH - o TnRERERMEL Table
5 @ikt X o S5EoOFEHEL LT 0.20ng THoT.

Table 4 Analytical result for beryllium
in pork bone

Sample No. Be added (ng) Be found (ng)
1t nil 1.0
4 2.0 3.1
2 nil 0.2, 0.3
” 2.0 2.0, 2.1

t Sample taken : 1.000 g

Table 5 Analytical result for beryllium
in beef cattle bone

Sample No. Be added (ng) Be found (ng)

1 nil 0.6 0.6
0.7 0.6 (Mean 0.6)

2.0 2.7 2.8
2.6 3.1 (Mean 2.8)

2 nil 0.9 0.9
1.2 1.0 (Mean 1.0)

2.0 2.9 3.2
2.7 3.0 (Mean 3.0)

3 nil 0.3 0.2
0.3 0.4 (Mean 0.3)

2.0 2.3 2.2
2.0 2.2 (Mean 2.2)

4 nil 0.3 0.2
0.4 0.4 (Mean 0.3)

2.0 2.3 2.2
2.2 2.4 (Mean 2.3)

Blank value : 0.15, 0.2, 0.2, 0.21, 0.2, (Mean 0.2¢); Sample
taken : 1.000 g

R LBz sl 308 Bl ciiiE o R FILiREL 2500
°C BETHD. MNEBEPCY VEEH VY Y AR
T ARSI RREYERACE-TTI7 14 7+ ¥
{4 F R EEIh, WERHELETIE, R
XYYy A0 EARR O L BEE B ohinl ik
B. o THECE L TRETRLTORSREC X% 7
Y — = v 7R Tl hudis bty

3.6 RPOBREEEREBAICONT

P OBRIMBEL R ET 23 TR TR, X
opE, AF (Fig. 2) TIXPLMOFHEETI DR Z &
X, BEAELBEOLIELbND. ERENLYE
RS ARES THEBCEEOAYERTH I L
T\, AFHY XEO TR EERA L THE, &
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Table 6 Relationship between sampling position
on pork thighbone and beryllium content

s ) Dried Be dgtcr)mincd
. ample weight ng
Sa?{-l:)ng taken after ether Ash (g)
position (8) refluxing In ash  In raw
® (g) sample (g)
A 2.79 2.24 1.56 0.5 0.3
69.7)t (55.9)tt
B 3.89 2.19 1.51 0.6 0.3
(68.8)1 (38.8)f1
B 6.57 4.55 3.11 0.7 0.4
68.9)1 (47.3)11
B 4.90 3.37 2.36 1.0 0.5
(70.3)t  (48.2)1t
C 5.67 2.46 1.58 2.3 0.6
(64.3)1 (27.9)ft
C 9.49 4.30 2.71 2.1 0.6
(63.1)t (28.6)1t

T Ash % per ether refluxed and dried sample; ft Ash % per

raw sample

At e —7 1T (2~3) FEZEF L, 110°C TREL
od ORERI L. COFEREEECS TR IEH
Sl EEERE, BFEOALZERINTSBNCEENTHS
5 EZ DT, 1 KOKILNEROWTES L bR
BERIRL, £RABORRE, =—7 2 TC3EKHERL,
FREHRLCBOD & 5 BfE, iz 110°C THEED
O x 5 Eff, 500°C LT TKILBDKSER EaRD,
Y Yy ADHH{EE B L. Table 6 wmT X5
= —F LBRWE 110°C TERE L-RER 0 K3,
(67.443.0) 7% LT —EENRBOLIDH, Ky 1g Y4
Teh DY Y v ADSPHEIZE LB ORETIE LS
<7¢H, 0.50ng (AFR)~2.25ng (CHL) L REAELin
otz —77, B g B b Do HTEX (0.28~0.62)
ng Lirh, T XL TN . 2D EXEE
hoOXY VY ADEEEL, BREPCEEINHHE,
MR EDFDONY V7 AEFBDOENKE T 2R
ThDLEELLIS.
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Determination of beryllium in bone by graphite
furnace atomic absorption spectrometry; Ap-
plication of ultrasonic radiation decomposition
of polymerized phosphates. Ryozo NargasziMAa,
Eijiro Kamara, and Shozo SmiBATA (Government
Industrial Research Institute, Nagoya, 1, Hirate-machi,
Kita-ku, Nagoya-shi, Aichi)

On the extraction of a ng range of beryllium as an
acetylacetonate from the solution of bone ash, the
interference of polymerized phosphates, which are
produed in an ashing procedure, has been wellknown.
Sill’s technique by heating with perchloric acid, and
an alternative ultrasonic radiation into the sample solu-
tion of hydrochloric or perchloric acid, was studied
comparatively to decompose the polymerized phosphates.
The ultrasonic radiation was found to be effective, but
SilP’s technique of dissolution of an ashed sample with
perchloric acid followed by fuming to almost dryness
was necessary prior to the ultrasonic radiation procedure.
The analytical procedure was proposed with some
modifications of Sill’s technique. One gram of sample
ashed in a muffle furnace bellow 500 °C was digested
with 2 ml of perchloric acid and fumed up to almost
dryness. To the residue, 2 ml of perchloric acid and
50 ml of water were added and the solution was
evaporated on a hot plate to half the initial volume.
The solution was furthermore treated with ultrasonic
radiation for an hour. To the solution, 20 ml of 0.5
M EDTA, 2 ml of acetylacetone and 80 ml of water
were added and adjusted pH to 8.5. After standing
for overnight, the solution was transferred to a 200 ml
separatory funnel and diluted to 150 ml. Beryllium was
extracted two times with 10 m! of MIBK. The
collected organic layer was washed five times with each
5 ml of water, and was backextracted with 5 ml of 2
M hydrochloric acid by shaking for 5 min. Standard
addition method was used for the determination. The
analytical results of pork and beef cattle bone were in
a range from (0.2~1.0) ng per 1 g of ashed samples.
The blank value in the procedure was found to be
0.2 ng. The sampling techniques and the sampilng
positions on a pork thighbone were also discussed in

relation to the analytical values.
(Received Jan. 20, 1983)
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