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of Standards just before weighing. The mean assay Keywords
value of eleven determinations corrected for 3 ppm
of iron was (99.99840.012) 9, (the 95% confidence
interval for the mean), with a standard deviation of
0.018%. The proposed coulometric method is simple
and permits accurate and precise determination of
uranium which is matrix constituent in a sample.
(Received Mar. 15, 1975)
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ORI L/rri L aA2RBESE, KHEKEZFROPL, HE 2cm oMRNIZESRTE, hic
DPVWTHVWEXBERELZNEL, KEE2ERT 3.

COHEBRELERNTHHIENOHg 2 v —H— L LTCHVWAER» S BREIhik. Juvk
XBOWEZB VT, BB 2 v 7/ 27 vy HEEE RS, 2# MBI Hgly, R0 Hgl,, 2w
2. LTy 25y FERMEDHET 20=29.5° (HkEEsix LiF) kvl ir., &
Difak, Hgle, IKHEKR WLp, BEX 50T Ige=1.10XIwr,, (Usc: -3y 7 /5 v v VI,
Iwi, : 8ELR WLy, OBE) WS BHRERDT Ry 27757 FE@MIELX. KR lpg 472h D
BURXBBECI VT, %F (Hgls) 2BVWAE50EFTH k. HIELOBEETCEEDLY
WHBEIX/KER 3pg, 30pg o0&, FHHEBTLNEN 9% BV 1% TH k. <5V a (D) 2k
SREEko FEELRGZ FLAHBEL, A, €01 3 10 FROKEFT (6~7)% OARELSE X
fo. RBHEOHMAL Ik s FximiciE L, EDTA 2L CMslc s .
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W5 558, BRITROSEERUTRREL, RERELZE
», RELTHEOEELRVCORE, FRERAEXE5
SAXTHELY. FEELIL, FHFERE Uil
v, iR S WRXERIECERS O X WK OfE
B HE LY. £ CRIECETEORIRMHE & i
H Lok FiE ETORPIRGE S50 8 itk s
ERSITCOVTRN. TR, EEHEIC > VWTHE
FHEI L, EEFT CIEREOD 2R OFRH»E
HThs5TE, FURXBAECRNT, FRICEDODH
LM RO E, Ny v T FORIER
ExZ ORERR LR bhwvwZ ks L.

*MRNMBITRRR - SRR BRET &R X BFET
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g5 LEtEME ey S5 Y L Fo BIEY B
L, MEZkKROoERICKIYL /2.

2 % B

2.1 HERFFHE »
SBBHEW (& 1.00mg/ml) : AR (1D, $(1D),
&I, <5 vwadl), ) KowTik ME
99.9% LAEo&B% IR EXRKERL, 8RO
PVTHRRBRELHFFERCEMRLCANLA. #A

WERL, X OMEKTHRL .

20Hg : New England Nuclear #) 203Hg % 4 A7k
WMo 0.5N WEREE (RARERE 10.5mCi/ml, Hik
HAE 1.5mCi/ml, HBHEHREME 99%) 2HFRL T Av
<.

TFVv-ZeriiraiBik (0.01wt/vole) : ik
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TFEVVUERITOEE I/ kL ATIBRLL.

HEte Fef L7 3y, EDTA, Zrwsil oy
SRR EE, KA A vk ERL R

F#E : E¥EFK No. 5A (H®E 15cm) 2R L.

2:2 HiH#R{E

KERDO U F VU T OWTIREL O XE 3 H DY
O, ZZTERERLY OlRE RSB L.

KERAD) (1~50)pg 2 &L WA imcB L,
IN pkEE 5ml 202 T WE% /KT 40ml T35,
SBOEIDY pET5 BEITIE HHE Koy
73 UEKE 2Qwt/vole) 5S5ml hpz oF U0 BIL
EFC. XA 2#F TR L ER, thzvXs
F %7 EDTA g (0.1M) 2ml iz 5. &k
AT W% 50ml iw¥5. RELTLELIMEL
k%ﬁuﬂ$ﬁL3mlkv%7%ﬁuﬁ$WL%ﬁ
(0.0l wt/vol%) 0.5ml %Zhx, ML< RHIBES.
IDELEDORELXHEL, suuiAERREERET
LETOFIUBREMLD. BT /onsVARE
B2 Sml wasciEml, 1 4L IRVIEY
5. WSS SELELHBLTADb andn
LMD LAY 2B % FREER (T~8)cm OARIC
BT, B85 o, FRECEREZY T LR,
e 5. IOFBKRINKOF S o-saabvaig
W (1~2) Lok 2ml iz CHEMEZ
iV, Z v etva@ER AR ECGHT LE?®T.

2:3 MPMERLE _
EORFEVIBERY LA UEEIC X -7 RS 2
oV AR, BhifEr 1 BT 2 & FRICER
BRUTCELT. COBERIEZYIEL, R FR
ROSEE 2cm DR (ZOEMIC—RXE1E AR
Hxh3) CiREETS. DL THERR ZORMBEIN 8
o2y baBLE LT, BEARE eV (Mild%
HH) OXEITYIVED, Ny 255700 FRELST
Bt VDb DATHEE LT, FVWRXHEEE
BRISE L. RPR TV -2 —hicfRELE.

24 [FOXXBEBEMERG

HEyEs s KG-X B3\ X#akiE i Philips it
B4 I RT U REHOER (4 72TV EREM
s043) A L. A& HE Table 1 @R L7,
Bl A — R X2 —IC BH T 5 7o DI BRHE % BlEs
gt Ne o5 FHIER 33 TORIRERIT K
ot X, BB XHHEBFROIDHE2MEX DD,
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Table 1 Analytical conditions

X-Ray tube Tungsten target

Voltage and current 50kV, 30mA

Analyzing crystal LiF

Counter Scintillation counter (high voltage :
830V)

Line measured HgLa, (20=35.92°) and HgLg,
(26=30 19°)

Path of X-ray Vacuum

Fixed time method (100s)
Differential, base line=80
channel width=220

Measuring method
Pulse height analyzer

ATl L.

3 FRRUELE

3.1 MABFRILV(CHMAPR

HHERE LT, FRICLARTR L EOETHKR
ERL, yonkia, L,2-vroixiy, MELHR
#, Fe by, TFUT-FLCOWVTRIT L. BH
DERBICESBEOEFVDORIL, BONRLAF Y b
DBREOBFE XTI oo x VARERTH 7. TO
BE, BPRELSEREIETCLICXD, RS,
BEED L WIF W X #56E 2 B3k T
(Fig. 1). '
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Fig. 1 Repetition of permeation-concentration

Hg :30ug; Solvent : Chloroform

Wiz ®Hg % bL—4—& LT Ak LD KROEH
BT AERY T EPMELZEL TRONE
b, AXy PERASUHERFE 2cm OFfF L, X5
fl, Fihbbitksiz Lo SELTWcEs 2R
b, FNEHILOWVWT ®MHg » 50 1 HREELZ HFE
Nal(Tl) voFrL—varhvor2—TRIELR. 7k
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BFEHAE R0 HRE (ER lom, £X 10cm)
DOEMICHED THIE L. £OFER, Table2 i bh
35X 5, BAEELY 3ET - BeIE, KRTEE
FEEM (98%) W FHHB.LOFE, BEE 2cm DNOKEEIC
EBDHOLNTVWEZ NP7z Lk, ZOEPRD
B3R L HKHR 100pg FTR—ETHD, FiK
No. 5A Oftbbic No. 2 ZHVTHRELTH -7=.

Table 2 Extent concentrated of Hg(II)-dithizonate
by permeation

Extent (%)11t

Mercuryt taken (gg)  Filter papertt

0.7 No. 5A 98.4 98.4 98.4

30.7 No. 5A 98.2 97.9 97.8
50.7 No. 5A 98.0 97.9 98.3
100.7 No. 5A 98.0 98.2

30.7 No. 2 98.5

1 Labeled by 203Hg (0.001 mGi);
1ttt Into a dcfinite area (2cm diameter)

tt Toyo filter paper;

32 R OT590 KEDHFR

S TAT UERBERODL LT, iR E LT Hgl,,
(20=35.92°) X% HgLs, (20=30.19°) ofFickEL,
% DR IngLy, IngLg, &%y 2550 NBEE s
%, /K$R 30pg REFIRMELZFRCOWT RBL7:.
X OFRIE Tugr,,/Ises Ingrp/Ise DfEE LTENRE
higl.l, 2.1 L7 o7 22T s DI, HgL,,
DBEICIIBELS WLy, (20=36.01°) O — & BEH
T50C, BEHERERFREZHBVTRD, Hgl o
BRI HBESC—- I 0EEFE XL VWOT 20=29.5° Tk
iz, BIETREELD S/N bbb, Ny o35
Dy FORMECDITREETS. XL, FROBEL
DHLOTIE Hglye, DT 55358 HgLg, 0y 1.6 5T
Hotc.

% ZTCoHkie LT Hgla,, Hgly, ZRAW2HBER
DWVWT, Ny P79 ROFIEE, ThitkSvwTHi
LhicREBHIC OVLTRET L.

33 Ky OT59 Y FORMELICHRER

kR 3.0, 5.0, 10.0, 20.0, 30.0, 50.0pg % #rh
IRKEL 72 6 B2 VT R LA vt X MRS
PRIEL, BOEFEECKLY, BRER (EH oR%
RKofe, X, ERPLDO ERDELDEDHE LT
oE=V 2 (Xi—x)*/(n—1) EHELL. ZZiT %X
i ZEHORBHCOVWTO KBOEHE, Xi XiFHO
HEOTVIRXBHEL D, TORBRICK > TRD
KBOEFREZERT.

g, mrh o AT -FEERE-CVEXBONEIC L IREABEOER 621

Ny 2759 K% LB THgL,, % \WiHgLg,
DEERRD DI YD, ET Ny 255790 FOREIE
OWTRE L. s s LT Hgly, AV 4
VX, 20=29.5° OFEEXEFBTLICHEL TNy Y
59y FEE L. W é LT Hgle, 2AV5%
A ZibbhorEE BT LR (A) RERFELZ B
WT HgLe, A (20=35.92°) ToOBEXHRIEHE 2 H]
EL, ZOEREBRICHITTHLEOEBFRICNLTD
FHBEO/;NY I FIVL FEHE L. ZOFEKIMETH
5. L L, BBFEROREIRBOEE ORESHELR
(ZRBENy 2750 Rigid) T LBEZE THED
T, kb EMRSHHERE 0, FRITLICRE
DRy Y ETY L Rl kDB BEBDoR. £ZT
(B) @Boh BEFK 0T Tk 2T, £hXhil
kR WLy, (20=31.64°) oO3&E Iwvr, ZBEL,
Ige=1.10XIwr r, X DNy 27T FlEEZKRDE.

L OBIRIIR DEBREERE S SR bivie. KREEE
3, BXRLBEORL L FHELDOL D, WOKREERER
EEZDROD 1 HE LTREDF ke LTHRAp
BEELTBRLEFRIZOWT, FREh Iy, (20=
35.92°, HgL., OB 58EL X #58E), Iwir,
RUFDIE kdiz. ZOfEFE#% Table 3 iRy,
Iss.02s IwLr, BENTNROFRRIZOWTRL - 72{EZ L
stz ThRFROERRBOBEEOREC LS. L
L, #hbolkr s sd, COEEBRIEWVWCEEREH,
ELAE —EfE 1.10 ZR L. §£-T, Hgle, E
BT 5 HELR oE, Thbb Ny 25590 F Ipe
VIERELER WLy, OB ORIEES 5, Ise=1.10XIwy,y,
XhBohd Z e otz.

(A) B, (B) XV (C) HgLg, 2AWVWTHbh
REHDOR E og D% Table 4 TR L. [RED»
LORIZY, oe O, BRELZBANCHETS L (B)
B XOREMPBLBIFTH -T2

Table 3 Intensity ratio Iys.s2/Iwi;,

I35.92 Iwvrr, Iys.92/

Filter papert

(cps) (cps) Iyuy,
No. 5A 575 529 1.09
No. 5B 585 535 1.09
No. 5C 624 570 1.09
No. 5A (Ag: 10pg) 574 526 1.09
No. 5A (Ag: S0pg) 602 548 1.10
No. 5A (Ag:100ug) ++ 628 567 1.11
No. 5A (Ag: 200ug) 623 563 1.
No. 5A (Ag:500pg) 696 614 1.13

Mean value 1.10

t Toyo filter paper; tt Filter paper on which Ag(I)-di-
thizonate was concentrated.
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Table 4 Equations of calibration for mercury

Line measured Equation ogt Background
HgLa, Y=25.4X+31 0.55 573 cpstt (A)
HgLa, Y=24.3X+ 8 0.23 1.10x Iy, (B)

X-Ray i it
HgL$, Y=15.5X+ ¢ 0.24 e 5e ()

. Y : Intensity of fluorescent X-ray (cps); X : Amount of mercury
(rg); t or=v T (X,—#;)2/(n—1), Xy : Mercury measured
1

(#g), x; : Mercury present (g); tt A value obtained in the
same counting procedure to a clean filter paper

34 SFIVROER _
ERHEIT 3513 BIKEREE RO EE L, BFlov FV
37 v ok afEBciifishs. £ 2T, ZhBROD
HHIRREIC SO X S ICHE T 5, KR 30pug OHEIC
OWCUFVLBERELTREL, Fig.2 wiilk. &
ZCHEBREII S OBEITOVWTH AT 7. Zhic
IhEoF Vol EE T8IV 5L, Flx
F lmg BEMXTD, 2Ky POEEPAGKER 2cm
O XY /phEWIRY Hgle, HBER—ETHo7. L1
LB R KGR F o2 b T Eid, BAD
FlaEn<, LLAMOERE, FCHAD »BEFT5
AR R R TOTHEID ZENEELY. VFY
~ BT 7k3R 30pg iR L (0.2~0.3)mg HEY & Bb
ha.
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Fig. 2 Effect of dithizone amount on intensity
of HgL,,
Hg : 30 g

35 REERMOEBRUFHHER

ZZCHRA LHERIRE 0. IN » 50Tk, R
< 2 (IID), $A1I), WA 72 Kixkhthehiw. L
»L, @D, §|O), £JID), g&dD, 72T A
(ID) 2K$R(D) rEdifishs9. Zhbodh
B4, Pz OF KRB > T F U ERIG
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Liwv4@okiBiciz L 39, X, 220801 ©
HECEWVWTIE, 50 ULDXThERITLTRITEYCF
S OBLREES T EBTE LY.

2T AR 2 0T, &£JII) KU
vy aIl) Z2owTi, ZhbHa Hele, BECEX
DHEEE BIL, #ID wowTiz EDTA iRmic &
iEIMEI R L. SREE DT Table 5 TR
T kL, &) BRETEHENE, Ny I ITITY
v FEIE (B) T, #ELSE WL, i Aulp, 258
LTWBDT, FOEE %@ T WLy, ofRbbYIZH
LR WLa, v/,

Table 5 Analytical results of mercury and effect
of coexisting element ‘

Meroury  Coexisting  Number of  MoowY ORI
() solution (ng) PEITE(ug) (%)
3.0 — 5 2.9 8.6
10.0 - 5 10.4 3.0
30.0 — 5 30.0 1.1
30.0 Ag(I) 100 5 29.0 1.5
30.0 Ag(l) 300 5 28.5 1.0
30.0 Au(Ill) 100 5 29.5 17
30.0 Au(TII) 300 5 28.3 1.0
30.0 PA(II) 50 1 28.8 —
30.0 PA(ID) 100 1 25.7 —
30.0 Fe(III) 1000t 5 30.0 0.9
30.0 Cu(ll) 1000tt 5 2.6 1.4

t In the presence of hydroxylamine hydrochloride; tt In the

presence of EDTA

S RUE I 1 10 FEHF LTV TH, 7KR
srkh T bR E & LI FRBOIRIC S ELHEDD
ZEMTER. L Hgla, OBER (6~7)% ET
Liz. 859 nl) BIHEFTI2H8R EFBEDLL
X154, bTH» 3 HEEEOHRTFT Hgl., DIREIR 15%
FEAKT ULz, 909 a0E, %o Hgl, (1.24
A) T 2EERRFROKAE X3R, &othid
F Di@bVv. o T Hgle, OREEATIIRIRIR
Ind, ELLTHEVOLLIREBIOLEEZLN
. 9 30 fo (D), () BIFLTHIELIX
A LR Alt '

i SRE £ TR DI HIHEER Table 5 iR
F X HickeR Spe, 30pg W OoXEHERE (S
LTEhEh 9% RO 1% Tho7c.

3.6 HMERHORENM

7K$R 30pg 1wo%, RAEMEBER, 24, 48, 360 Fsfil
#D 4 EiC Tz > T Hgla, OBEZHRIE L. RIM
i B PlED7® $R% NITIEIC X 7c. X DR,
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HgL,., & AgK, OEEIII—ET, LOZEBHREIL
1% Tk -7, Hgle, OBEZOIOEFEL2W
7o (ZEBHHREK 2.3%) BB OERIEED L.

4 % Ei

2400y hBROKERCF I EEKELTZ00
TV ATHIH L, FRLERGE ROTHWEXERAIZER
LhERELR #0527 EROBACKEL, FHK
HgL., 0&EY, ThicBH T HEER WLy, OBRE
BRI 2 LB[WOkD B 2 0T E 7. flin HEIE
CELHHRE, KR 3ug, 30pg iTx LEBREIC
LTEREN 9% R 1% THote. FEIOF v
BB BT 5 & 507V ORE, HHET
DBED U F T ORI, KEE-UF T RO Ml
ERbF L BELET, SRS THS.

LirL, B0, &, Sk Edichiish
BLESHETHE SR SHFREBRT L dhidns
YA

X, Y ITFUBEREER TS L, KB LT
e+ T, HgLe ioxt UTHERNLL, Ny 7
Y590 FOBIEXSMSH L Bbh 5.

Bbhiz, MHgoR#ICREFORIFEVIZOWT
PEL VAR ELABRBIRTERRTOK EHE
ERRBICHBELZRLET. .
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Determination of microgram amounts of
mercury by X-ray fluorescence analysis after
solvent extraction and concentration on filter
paper. Kiyoshi Iwasakr and Katsu Tanaka (In-
dustrial Research Institute of Kanagawa Prefecture,
3173, Showa-machi, Kanazawa-ku, Yokohama-shi,
Kanagawa)

Microgram amounts of mercury was determined by
a technique combined with solvent extraction and
subsequent X-ray fluorescence measurement. The
specimen was prepared by extracting mercury (II)
into ' dithizone-chloroform, dropping the extract
wholly on a filter paper with continuous blow of
warm air and by concentrating the dispersing chelate
quantitatively into a definite area most intensely
excited by X-ray beam by permeation with "chloro-
form from hem of the paper.

A tungsten target X-ray tube was used for excitation
of mercury in the specimen, and the intensity of HgL,,
line emitted was measured. In this case, HgL,, line is .
overlapped by a scattered WLg, line so that the
intensity of background (Igg) was calculated by the
equation obtained experimentally, that is, Igg=1.10
XIwyry s where the intensity of a scattered WLy, line
(Iwr;,) is given by measuring for every specimen.
HgLg, line as well as HgL,, line gave a satisfactory
result, though its intensity was poor. ‘

Three and 30 micrograms of mercury could be
determined with 9 and 1 per-cent of variation coef-
ficient, respectively. Problems, such as the effects of
coexisting elements : silver (I), gold (III), copper(II),
etc, and the extent of permeation-concentration of
mercury into the area described above, were discussed.

Keywords
Dithizone solvent extraction
Filter paper condensation
Mercury

X-Ray fluorescence
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