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Forv)—at vy (XO) 2REAFELTH Zr
OEIENEED D, HEPRERE <, LrdEREK
BRTUWDEDHT A=Y A848Y, @Y, BEREEY,
BT FHEEEERERS Rroaiiki LTHVLRT
W5, BEREEL T, Jeffery? K¢t Voldet® o
BE VD HI-DOFET FEHERRF Zr OEE
PR L. TORE, AR fTAESS FERD O
EORBZ AL THBINELANBALR LD, B
Fe(Ill) w32 BTHOBECEL T, thbo@E
THWBLRTWAT A2 VvEROIEBBRME: cOFE I
RS D o fctcd et Lic, A T, £EMER
¥irhoo Zr BNIERER, Lavd 10 BBl ouT 5 BEfELL
NCERTE S HEEHEL LICOTHETS.
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2.1 REBUER

Sna=v AEHREWK (0.1mg Zr/ml) : .o =
=wh (LT A%V 9 781, 99.999;) % 1100 °C T§
| Bpffia st is L, %+ 67.5mg #»H4& 52013 %H
WTTEREE S Y v A 2g LEARE L o St IRTEREYY
S5ml &k# 45 ml C¢miBHEMEL, KT 500ml & L.
RO, FHER (W 0.5M) THFRL~.

XO B (0.1w/ve) @ ¥Y—2414+ XO (F{z{t2
&) lg 2AKIZIE»LT 11 L LChEER (6°0) T
BEL, 2 A 288 LodoRxERALEAVZEEL
7

BIL7 4 s = AiEH (25mg Al/ml) : &k EKE
b7 3i=va 123.5gxkicgr LT 1 &Lk,

Blbke Fso=vamik (I5w/vy) @ Hite F5 9
= a (FEMETRER) 150g ZKizE»LT 11 &
L., TothoRFEIX T CHRERLE Hwi.
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OFSFALEMHEBL, 535nm CHEL .

2.2 ERAFE

B 0.1~0.2g #EEM (90 F) CEHEY,
W 2ml, 7, {bKFERE 5ml, BERER Sml 2Nk,
s EomEs ML, RRBEETS. HA%, KRB b
ywa 2g LxvE 0.3g Bz TEAL, ¥ 1000°
C o# 10 HRme L RS 5. Ak, ER 0+
1) 17ml #inx CHBEHEETS. 2275 A= (50ml)
CBLAR, KCEARLLTRBBRETS.
LERAEBRO—EE GAF 15ml) 2xA7 T A=
(50ml) wHERL, b7 L3 =y A% 8ml, ke
Fo o= v AR Sml iz CHBEAFTEH 15 FH
MiET 5. K&K, XO % S5ml ¥z, KTE
BETH. REILRBRBRELANREK & U TREEELH
EL, BARETCHERLEBRERI VEFEERDS.
Zr ERWERYERL, Zr 0~4018 R EFERIC £ A
7522 (50ml) THBL, RE»LARBRBEDO —E
B GE®% 15ml) iz 5. DTRAKERROBFLZT
Vv, BREBREYIERTS.

3 FEREOBE

3.1 RERFTOER

FoUv)—Ad Ly URAWS Zr ORXEKERER
WA BE LT, BREVY, SRIEREDYY, RO
DVCTHTHELET LRV, FRERIMO $ DR HE~NT
B0 RER AR, XN, REFERR O BRERIFLER
B, BIEEMC A CHEBOG S AERTHEIDRIE
BBELYHAGSC L E L, IRV~ L TUT
R BBHRT, 2-2 OEBEHERZEDI.
HWHERABCESE Sh 5 &@EED L ARAE AV DR
Wic L OBELHELCT ST, Zr 37, HEE (1+
1) 6ml # 2 27352z (50ml) HFERL, Zhicdk
A A vORRELIEEYE L CTHENCEML, XO BEK 5
ml iz CTHREIRT Zr »EB LK RY Table 1
wRLI. Si(V), F() 230 #Exy, AldID,
Fe(Ill), Na(I) AED#EEY 52 Tw5. ZhbD>d
LIEEED Al(II), Na(l) 1 2@#E L0 T, ApH
CEBEINABREORC OWTIRERET 2 LE LR\
UL, DFTRERmEcEf+sRBCHERTHHEIC
DU TIR BB H OB AR L THET 558
BB, SidV) 11, ARx 7 o bk TAEL TR
sz irelic. 7y ROoPEL, Al OFMT H
TEBEINTWABY OTRILIE R, Al 200mg
oFmT F() 20008 oS ER X 2BECBIL
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Table I Effect of foreign ions on determination of Zr®
Ion Added/mg Added as Zr found/pg Rel. error, %
Sit4+ 2.4 Na2SiOs 37.0 0
4.8 36.5 -1
19.2 34.8 — 6
Ti4+ 3 TiCls 37.0 0
Als+ 20 AlCls 37.0 0
200 38.0 + 3
Fes+ 5 FeCls 39.4 + 6
10 41.7 +13
Mn2+ 0.8 MnCl: 37.0 0
Mgz + 30 MgCle 37.1 0
Caz+ 30 CaClz 37.1 0
K+ 500 KCl 36.9 0
Na+ 100 NaCl 37.1 0
1000 39.0 + 5
Pis+ 2 H:PtCls 37.0 0
5 37.3 +1
PQ.48- 1.3 KH:PO4 36.9 0
F- 0.02 NaF 21.5 —-26, OO
0.1 6.4 —-53, —1bM
0.2 2.2 —58, —3®
BOs2- 500 HsBOs 37.1 0

a) Zr taken : 37.0pg;

7= (Table 1).

3.2 BMRTAICKD Fe(l) Diimigs

Fe(ll) g+ 5 BT E LTI, 7TA2 A1 E v
ROV~ RF LA HEHEINRTED, 7 A2 4K VEE
B 0%) 2ml Nz &5, Fe(lll) X AEDHE
ZEWRHEE LI, BCHDOBEENBD LN, £ T7
A VBEY Sml MRl B0EENDT
MIPNEL 1B DR TH -7 (Table 2). Kk & FAg
FHEBBE CHEL T\ 5% Jeffery? K0t Voldet® i
HT Fell) 27 A2 EvBT BT LEBED BE
PEEIR TR0, REOBO B CRBEHEHL
TwabledbEBbhs. FERT RAHBRSTCHEE (1
+1) 0.1ml 2% L CHEL /A, Fe(ll) 10mg o

Table 2 Comparison of reducing agents for the
reduction of Fe(III) to Fe(II)

Relative error, %

Fe(IID . .
added/mg ~ Ascorbic acdd® gy, op. b
HCl»  N2HeCleD
2ml 5ml
0 0 0 0 0
1 — 8 -5 + 1 0
5 —34 —22 + 2 0
10 —47 —40 + 4 0
20 —53 —-50 + 7 +1
Zr taken : 37.0p1g; a) 5%; b) 15%, 5ml

b) 200 mg of AI(III) was added.

P 10 BECLHBL Likhote. FoCho
BILAELT EEe FexoL7 s vEUIELLL F5
CE2UARDWTEH LR, ke Voo =v 48
® (15%) Sml 2@mL, HEKPcmBTsz et
h Fe(Ill) 20mg Z TOEEMIEE TE 5 (Table 2).

3.3 BaEHo0EE
BAMD Zr i3, BCHEEDO o L2 v (Z1Si0,) fs
ED, SMELTERINDIBEANDY, 7Ah ) #fig

Table 3 Comparison of dissolution method for
eight geological reference samples

Zr, ppm®)
Sample Without With alkali

alkali fusionb) fusion®
JA-1 (Andesite) 8+ 2 90+ 3
JB-1la (Basalt) 145+ 3 151+ 3
JR-1 (Rhyolite) 103+ 5 102+ 2
JG-2 (Granite) 86+ 6 111+ 2
JG-3 (Granodiorite) 26+ 2 138+ 4
NBS-97a (Clay) 234 +£27 486+10
GXR-4 (Copper ore) 52+ 6 276+ 8
GXR-5 (Soail) 102+ 6 153+ 7

a) average value of 3 to 5 determinations with stan-

dard deviation.

b) samples were decomposed with a
mixture of HNQOs, HCIO4+ and HF.

c) decomposed

samples were fused with Na2COs and HsBOs.
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Table 4 Analytical results for Zr in sixteen geological reference
samples in ppm and comparison with other methods

Other methods
Sample This worka)
ICP-AES1® Compiled V.11)12)
JA-1 (Andesite) 90+ 3 83.8 90, 87
JA-2 (Andesite) 114+ 2 120 —, 119
JA-3 (Andesite) 123+ 2 — —, 123
JB-1 (Basalt) 1494+ 3 151 153, 143
JB-la (Basalt) 151+ 3 153 —, 144
JB-2 (Basalt) 55+ 3 52.8 50, 52
JB-3 (Basalt) 103+ 2 — —, 99.4
JG-1 (Granodiorite) 113+ 3 30.5 111, 108
JG-1a (Granodiorite) 115+ 2 — —, 115
JG-2 (Granite) 111+ 2 — — 97
JG-3 (Granodiorite) 138+ 4 — —, 137
JR-1 (Rhyolite) 102+ 2 93.4 101, 102
NBS-97a (Clay) 486+10 - 470, —
SO-1 (Soil) 84+ 3 — 81, —
GXR-4 (Copper ore) 276+ 8 — 188, —
GXR-5 (Soil) 153+ 7 — 153, —

a) Averaged value of 3 to 5 determinations with standard deviation.

AT ARAENEM LB S, Lo, TR
) R A PR T 7 o LKKEEE L i JilRE L OR
Be% A5 BRIED B s BORLE T S EIh Ty
F - CREOBENED X 5 e BB
TEX LR LT o7

KRR 0.2g iR 2ml, 7, {LKFER Sml, @
HFEEE Sml hnz CTINBSRL, RBZE L. ER
(1+1) 10ml Zinx T iINBRHBEFEL, hE2KTHERL
TEBER G0ml) 1, LT 2-2 OFHET Zr 2 E
Bl ZofR RE, XRE TEEc-owT
W, TaAh )Y GFR LI 2-2 oFgE BUTh
I BHBERVY, B2 5%, B H5RARE, X
+, R, tECoOWTUL, —-23% HEo KEY S
%% (Table 3). # - T, RAFRTIX-ThORARL 7
A ) ERERGHH L CAE TS o e L.

68)10)_

3.4 ERER
HEHERRFD Zr & 2-2 OFHECREVER L.
B A IHRE & B L T Table 4 iRl 7:.
ICP-AES!Y offil, ARAENERIBETH DI
¥ JG-1 (TEZ 3R ARE) €OV TOENFERD il
DBREW 2N HERTEL L ELV. X GXR-4 [zou
T, XEREWBERBC A THic D B0 IBREDO X
By - 2 CRBBEOENSERAB IR TWSen
Zxz bh s (Table 3). LM DR O FEILIZITR
Fis—HERLTE D, AELSEHEFREFDO Zr ©
EEEELTHaFIATES LB S.

Vb, FPELZT 21042 ZHEEL W EREW
EREFEE BEEYCRCTEMEMEE ERIE
ABRHOBLXELET.
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Spectrophotometric determination of zirconium
in geological materials with Xylenol Orange.
Takashi Oxar (Geological Survey of Japan, 1-1-3,
Higashi, Tsukuba-shi, Ibaraki 305)

A rapid and accurate method for the determination
of Zr in geological materials is presented. The in-
terference- of F~ was reduced by masking with Al+,
and Fe3t+ was reduced to Fe?t with hydrazinium di-
chloride. A sample (0.2 g) was decomposed with a
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mixture of HNO;, HCIO, and HF, and the solution
was evaporated to dryness. Then the dried sample
was fused with a mixture of 2 g Na,CO, and 0.3 g
H,;BO;, and the melt was dissolved in 17 ml of HCl
(1+41), and it was diluted to 50 ml with water. Fifteen
ml portion of the sample solution was transferred to a
50 ml volumetric flask. To it, 8 ml of Al chloride
solution (AI** 25mg/ml) and 5ml of hydrazinium
dichloride solution (15 w/v2;) was added. The solu-
tion was heated in boiling water for 15 min. After
cooling, 5 ml of Xylenol Orange solution (0.1 w/v9p)
was added and diluted up to the mark with water.
Absorbance was measured at 535 nm. Ten samples
could be analyzed in 5h. This method was satis-
factorily applied to a variety of geological reference
materials.

(Received June 29, 1988)
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Mg 23— R I 7 v—2a AAS 2338 ¢%5%
TR ESRTBY 2, REEEFcitET 5 Cazt 13
HTHRIEDOFHLYRL, SiO2-, Ald+, Tit+, Zré+,
SeOg?~, WO2- iR ADOFEL RT L ShbhTw
U0, EELIZEER»D Ca 0 Al it U CREES:
FOR7 3 vIDR BB L CREHEOT BB
&, FRAERTREREL L TRERSSHLCW%. 4@
BARRED Mg 2225-7 F L v 7 L—a AAS CH|
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2 % BR
2.1 B X
<RV ABHK: K 0.5M (M=mol dm-3%) i
b= %> atdwke tER L, EDTA flE T EfRIE

EERo7ct 0.100M Fare L. SABCEERHR
L.

LPC ##% : 0.30M o w ER L .

2.2 HMEXRH

AAS 1T, BERYV v —Vv - 7o 2 RETERE/ LR
RS EE AA-1, MARKII B2 HHEL, KE
285.2nm, 7€ ¥V viHEE 2.0dm?® min-1, F£H 0.4
kg cm-2, ELEE 8.0dm® min-Y, FEFf 2.0kg cm-2

3 WREUBE

31l TRV ALDOBIEICKHT S LPC DR

1x10-*M @ Mg %% lem® = LPC #BKRHIC
0~9x102M L/ch k5 ieing KT4E 20cm? L L
etk Mg o AAS 7 o7, &% Fig. 1 R,
LPC » : « v REREE (CMC) 1z 25°C
0.015M TH h'?, Mg ORWE DK T FOFHET
Zobhi, RETGEEFO AAS x5 MR E
DWTE, &0 CMC (FETRERIDET, Tk
FEOMKLENREL - TREED LRCHFE LTV
LR FBEEDO —APBERRBERE LTCWBERDTHS.
LPC BEOBETIL, Scm® of\ - EFERIs LPC
YEEROCARBROBE 49.3 Byl ¢, LPC %
BUHE .8 BLiyh, ThrAHBEHREL - THR
TwabDEBbhs. B Al  AAS i35 7 3
VOB R L RROBTEREN Mg © AAS 1k}
Hhsd0LBbh3W., Tihbb7 v— aflERT
%5 CN 329 A X %40 FgissiRs LPC ¢

Absorbance

)
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Fig. 1 Effect of LPC on atomic absorption of

Mg
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