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LBOX ABERE (~25mg) 2+ A(V) ORTFETFTT v bKEBRIERICID, F7r Y
NEARB L FREREF LV VP2 BVWCRRII 2T 5. 9BBICYEo Y v a(dV) L LTHE

EhgdD) 3RXEBEEO pH 289512352 339w A(IV) o522 BAEINS.
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POBERER K ET BERIIIAL B s h, SHo®
ERBHBHNY, LD BIBEDOETMAE 2MH 5\ 113
flive#i—Licth, 8L LTERTAHETHS. Ln
Ly A BERe kg 35801 & ) 24 cERT5
BE, IO HEEYBMCIGAT S Z LIMZEAER
WHETHS.

7 AR OB S PIERT IS W TR R A LT
BRI % B 28 (1) Db apl < 7cdfis o
FHEDORHY, RO4FECKFIIhS.

1) Pratt oJ7EY @ k%R RNEW 7 A &R T7
LK RRE & Bl < B RL, WUk 2F1b
BEILWEC L ) EBT52, ACSEoRB»RE
afECE T, RO ERCEAD) O o s Tthaid
5.

2) GHELOHES  BEOAFC v A(V) ORFETF
TREE 7 yLKKRB LT THMRL, B BRED
NFCwA(V) BT =247 3 v EEREEL LT
II) CTRLERTHE X EBT 55, #HEORHC
AT . i Wilson 12 X b ERE X RED.

3) Shapiro 5D 1 1,10-7 o+ v b w Y vILETF
T o ALKHEE & B TR R B AR L, R L ik
(AD-7 =7 vt r ) VEKROBRNE L EERET 5 5,
FHEREE & gk A1) gtk Bk () $8kER D B % hn
»5.
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1 HY7c) 20~40 AR O G BHRETH 5.

4) Wilson o157 BFD 2 v (V) £ET
TREHE 7 y (LK L B CHMT 5. Z0#ERETYH
EADAFCY AAV) L UTHRESRESEAD) 2B
o pH ZHEHL CHEESR, vV oAPH BT,
10-7 2 vbr Y v X ) BMEKEERTHH, 5
iz FIA BEYLELET5.

PERDERBIVNLIETE X & HEREECH S H B D
T, ABECIPVEO r (BERROBETFLYy LD
L RFRFRE D OBF & Wilson o AR L
WK EDE DB GhEI LY, 1 Hic 20~40 #ifk
BT X DR L. AEVEBESAERFO

gl & Iy oo JBHL, BiFAHERAE LR
DT ZRHETS.
2 % B

2.1 &= X

(1) D) ZiEmak (50 mol m-3) : FiEesk (1)
TvE=T A -RKMY (£—1E) % 0.1 mol dm-3
BB L, FAREERRL .

(2) gk(II) #ak (10mol m-3) : Efkgk (III) %
0.1 mol dm-3 EERICISREL 7-.

(3) 7=7viwyvig (100mol m-3) : 1,10-
Z7=2FvIiwrYvE 0.1 mol dm-3 EEITIERL .

(4) EeEE>- b Y v A% (2.5 mol dm-3)

(5) &wvEEBEHE Aw/wh)

(6) Frto7AdvrvEBRisHE: 7 o {b/AKkER 2.5
ml & &7 EREHE (5) 60ml & ZE4&LKT 100ml &
L.

(7) =y vErt vy vamig (100mol m-3) @ —
Y UvEEF P D v Ak KIZHER LF o pH iR 5.0
IZHEL .
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(8) 3o A (V) @ik (100 mol m-3) : 2 &3
FUVEET vE=Y A% 9mol dm-3 PRABICH ML 7.
EEE, HER, TV E=TKEIBESVWAEZ, fofbo
RER TR TEREREZ TR EEHA L. KIIEEYK
BT ATHZ ER L AW,

2.2 % &

B F 7Y — A4k Es UV-200S, 10mm f
Wy, 2y AHFRT O &L < LT A~ & — TR-6824
PHAVWVCRXEY, 7944 —x -8 PHM 22 1 pH
A= —iTxbh pH 2l L. RNERZ Tml 077
rVvRIEEARS (#7517 n, TV-7, 5 A7
r LR L =EEEE RO-2500 A (1 J) 500 W) 52
EREFLYyIICX o2 mes L 72,

3 [RHERRIER:

3.1 HHEFEE

BRI 25mg & 2 7F F— A4 T A CHEERDE
D, AFoya(V) B 0.5ml Zhnx Tk & X<
o4, 7y {bKkKFEEE 0.25ml 2Nz CERL, —K
HRTHET 50, HHVIEEF VYRI5 RN
Boa 5 kRT3 ET 5. PR, &~ VEREK 6ml %
Mz, BY=FvvRBKoEPIKTH AL, 8%
0g ORABBRETS.

3.2 &) OERE

HEERMO 25ml 5 AfIAR SERER, £ AR
Fov) CERRHEK 2~6g BV (AL & LT
0.5~2 pmol}, gl ¥y 0.5ml, 7k 12ml, 7.
FvIrr) VR lml, R b U v A%K Iml &
Mz, 7vE=7KTpH % 4.7~5.2 R+ 5. 5
SRERE LB Y YRS Y v AR 2ml iz,
KCEER 25g L35, 512nm KT ARKEL 1
B AIET 5. Hoa UDER UICKEER I Y gdD)
DEHEEZRDS.

3.3 =HOERE

FEEEMO 25ml 2 21 F VIRAEK 1~6g &
DELh (&L LT 0.5~2pmol), 7 2= ¥ vERE
KadbgE (# 30mg, =<5 .352K) iz, 10 4fH
WETA. 7=7vie) UK Iml, BB
LW Iml iz, KTe&EY 25g L35, 1HER
B, 512nm RITHBREEXREL, HoH1UDE
RLUIEBRERI Y EBROSZERELRDS.

3.4 () OHRKR
R7FF— AL T AT -1 20.00mg % FRECE

WH, Hia, AN, EA: 7 A BogkdL 1) oREBEHIEE & 43

LY, Aoy a(V) B 1ml, 7, {bKkFER 0.5
ml Mz, BT Vv TMEBEHTS. + vBER 12
ml iz, KCT&Ew 100g L35, ZOWHK 0~6g
AR L, 32 1fE o TRBHER & FIfRIC B 34, 512
nm k5 BEELXIE UBREREIERTS. 22T
M onigko = VBRIGHREN, EEEKAD L7 v
FE YV EDRITE bRICEED = VBREFRE L —
L.

3.5 =BORRERE

EEEESO 25ml £ A X b FRUCAD £
W (2.5molm=3) O~lg & &m bH b, ~Fvva
(V) #¥#% 0.03ml, 7t 574 vk vBEK 0.4ml
iz, 3-3 © BEE - T RRBK L RRCREE
X4, 512nm R AHRIEE Y ME L TRERZIERK
T5.

4+ R EFEE

ARBULART B 1T X ) FID TH b, Wilson? 2 X
D JER S bR AR

Fe(Il) + V(V) =2 Fe(lll) + V(IV) (1)
HRAGHIETHS.  ORINIHERIETRAIC, 5

Bt CIL AT T 5. S ORISICEE S M bR
B COB/BIIKRD I BT BRS.

HF + H2SO,
Fe (Il) GktH) + VO, * GEF) ————
Fed+ 4 VO2z+ 4 VO, * cereeeerenienraeinns (2)
HOAc-OAc~, pH=5
VO2+ 4 Fe' (I11) GRE) ,
(Voz+)l + Fe2+ + (Fes+)! ............... (3)

P30¢4-, pH=5

Fe2* 4 phen — [Fe(phen) ]2+, 512nm

T (VO+)' & (Fed*)! B HATNTDAFPy
A (V) &g EL(LEEER LTV 5. Thbf
IR A3 T S % SRR BRG L e

41 DzF>boyrHEnk

sk (IDRE 40mmol m=3 &L, 7 = v b r Y
VY 0.25~40mol m~3 L4 x THEEE OB
4 T oty KRB CEE T 5 ¥ TOREENL, 7
=FvVitr) VEEOHME L LCHED UEREROER
BEGRELBALL. 22 TR 7V irY) VEBEY
4molm=2 L L7=DT, FEFBOIILS HEELEELL
120 mmol m~2* ¥ Tk (Il) DEREFIIERTH - 7.
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402 NF+THALV) Fnk

¥, SdAD) v o+ v e ) vEE O ERCRET
Nroy a(V) BEOEE » FAICKR, Rk 400
mmol m~-3 ¥ COFRFRLLBE Lok, RVTHRH
BB R T 5 70w (V) BEEXEG LR,
g ekt 1.5 L ERFEThEs A o
FRCE o TH ot #oT, BRI 50 pmol 0.3
oy a(V) ZIMxBZERL I OTRAERD 72
v AT 80~240 mmol m-3 TH - k.

4.3 H(IO) Fink

BIGERE () T v adV) nbghdl) #HEX
250, BEOAN) OIFEN BBEL L. SF D
» & (IV) 40 mmol m-3 x4 % & (II) DFEmE» %
L - ER, 100mmolm-3 [ Fogk (Il »dkfE-+h
ERKEOBTIZLL Z bl ot L L, BRI
HNTa e, REEEDCBAN-7 27V b r ) VF
X gkl gk ERT B L L, r A BREPRIIE
() AFEETHZ EEERL T, Spmol gkl %
wn+sz & L.

4.4 pH OEE
—R gD 27 =7 v r Y v & bRV pH
B CRE Y ERT S (Fig. 1, OH). LaLl, &
ECIRMIGRREQ) kb, o grdl) 2352
v a(IV) LLTREL, RIGHEG) LM X E
%o pH & biFicl gegidl) ZEL BEIR LN

Bhb%H. 2o pH @ERFFEEZETHH Fig. 1,
12|
o
111
X 10F
S
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Fig. 1 Effect of pH on complex formation of

iron (IT) with 1,10-phenanthroline

Absorbance was measured after 1h coloration.
O : Fe(l)-phen system; @ :FedI)-VOz2+-
Fe3+-phen system
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OHMBLH b il sk, &dl) OFBAERY 7 =F v
b ey v EOARIT pH 4.6~6.2 OEIF CREERTT
bhs.

45 —YUEEFMIYDLTEME

FEEY (D) oRBEEM Eog (D) 233k ET 5 L, &
DA 37 F v ey vERIBLE4EAD 8
HEAEBITL, ERERS525ERERD. Thid
Licoe g () o<2x v 7FE LT= + ) v =K,
EDTA, HER, 7=vBIhLvBi L /R Vv
Brr ) v anBRAENTH 7. L LRBATRC Y
VBV A 2B E, BAD-T v brY VY
SEADARIPBEINRLDT, BEDO pH ##H5L 1
THEAYL) A BRI, o= AF v IHREHM
L. Fig. 2 w/RL72X 51 4~12molm~3 oy v
B b Y v ABET TR, FAEHE 30~120 S —E
PORERBRKELE SR, Thil FOBE TRRXE
DA DB Bt
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Fig. 2 Effect of sodium diphosphate concentra-
tion on complex formation of iron(II)
with 1,10-phenanthroline

Absorbance was measured after 1h colora-
tion.

46 EHEBROREM

AE A BRTHOBLUICER, HERREY S BRCXA
Th, X, R VBRI L ERRAK . 2 BRKE
LT RCEZRED Rk, BFLVY PR
X MBS ROBE, HERHEIEERI LD ORTHID
ABME DT ER L, #EEMBETIIE 775~ 1
TADEHDORENRD DB DT, 15HmEE 5 5 kkE
T3ENT - 7. ZORER X » BEERE TLELTH
fRTE T,
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Table 1 Analytical results for iron(II) and total iron in GSJ standard rocks
FeO, % Fe20s (total), %
Sample
Found Reported?d) Found Reported?)
JR-1 (Rhyolite) 0.50 0.50 0.87 0.96
JR-2 (Rhyolite) 0.43 0.43 0.75 0.86
JG-1 (Granodiorite)®) 1.69 1.63 2.15 2.14
JG-1a (Granodiorite) 1.39 1.46¢) 1.97 2.01~2.05¢)
JB-1 (Basalt) 6.04 6.00 9.01 8.97
JB-2 (Basalt) 10.37 10.09 14.22 14.34
JB-3 (Basalt) 8.10 7.90 11.87 11.83
JB-1a (Basalt) 6.11 5.92¢) 8.83 8.96~9.10®)
JA-1 (Andesite) 4.32 4.08 7.10 6.95
JA-1 (Andesite)®) 4.33 4.08 7.27 6.95
JGb-1 (Gabbro) 11.10 9.24 15.44 15.16
JP-1  (Peridotite) 6.75 — 8.17 —
a) Decomposition was carried out at room temperature; b) Ref. 10; c¢) Ref. 11

4mol m-3, pH 4.6~6.2, — Y vEEF + Y & A 8mol
m-3 332w A (V) 80~240 mmol m-3, gk (III) 200
mmol m~2 DRBEREENRZHTH - 1.

47 HRMEIIEHEX

HUEFRER X b B Ih oS ARARTH D, Bk
B (JG-1) & ERMEE (JB-2) w Rk ILAL, BH
HROTEEI 2 KBt L. #8dA) oFBC BT 5HEHR
v (rprE 13) 2, JG-1 CHMEERZE 1.90%,
JB-2 = 0.53%, [FmEXit JG-1 © 103.7%, JB-2 T
102.8% LFBERFTH 1. X, EHFOSGPHRD
BHM (9ER9) 1k JG-1 THEEERZE 2.20%,
JB-2 v 0.79%, EfEXI: JG-1 © 97.7%, JB-2 T
99.2% &gkl LAFCIIFEFCRETH- .

AT URARIFCRETABLD 2 VL ETHEDE
X hFEIREL, BED Yy 1 BERCIZEEYIZ
i, EBREFMO A+ v a0 SEEISEAD) B
LT FTEC IR B L 7o\ .

4.8 FABRRENOISH

AL A DBEEES ¥ ToBRES ARRICIE
ALRERESY Table 1 R L. BB I h oK
A%t (JG-la, JB-1a, JA-1, JGb-1) #Er&, gk 1l) &4
PO FHEG RREE B —FK L. k4 ikFoL
PRISTEME L B —FK L2, 1D TR £H0kER
HEBR . KD O BMER KRBT BT kO RS
OB TR E ST RT 58 A1) ORLbyikc ME
NpnHEBbhs. vk, BEEsOEEN ST TOR
FhoounwTit, BRSO T BEF Vv o X sy
T HTE 2 Bd b o fchy, HIEENE

(JGb-1) Ti3 MBS DA R T - Te.

49 EEHEANOLH
HECEREY Thy, LEENS (Mg, Fe),Si0,
ThHAVEVROEH VS VE, Tv—FrF 2 b= A
EDOBEI S\ IR BR T B o T 5 KPS
DEBREOERKC L B 00h R % Table 2 iR L 7.
AVFER LD FFE LAY €Y fogkdl) /&80
Hutizig 1.00 Wi\ METH B Z &b, FETOFHK
SRR 8k (D) OB L LD HEIEE IcB. A
VI VEROEBROZRACOWTY, #HKIgLiA L2
HORBETHFLEL TB T D000k,

Table 2 Analytical results for some special rocks

Fe20s Molar ratio

Sample FeO, % (as total), of Fe(II)/
% total Fe
Olivine (Ichinomegata) 10.86 11.86 1.018
Olivine (Hawaii) 12.30 13.82 0.989
QOlivine (Hawaii) 10.98 12.25 0.996
Peridotite (Horoman) 8.67 9.84 0.979
Qceanic basalt 10.67 12.11 0.979

EEL ERR 2B LTl v EEAKYEEN
TREH BEE HEAEFTRAEZERELRCFILY
PR R¥FHE T TR EEEMICERBH L 4.

(1984 £ 10 A, Ei?#ﬁ*rﬁft%%)
w33 ELITBVWT—HREE
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Rapid spectrophotometric determination of
iron (II, III) in silicates with 1,10-phenanthroline.
Tetsuo UcHipa, Masato Mitsumatsu, Isao KojimMa
and Chuzo Iipa (Laboratory of Analytical Chemistry,
Nagoya Institute of Technology, Gokiso-cho, Showa-ku,
Nagoya-shi, Aichi 466)

Powdered sample of 25 mg in a Teflon vial was
decomposed with 0.25 ml of hydrofluoric acid and 0.5
ml of 9 mol dm—2sulfuric acid containing 100 mol
m~* vanadium (V) on three times 1 min heatings at
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5 min intervals in a microwave oven (500 W) for
kitchen use. Resulted residue was then taken up with
6 ml of 4w/w2, boric acid and made up to 50 g with
water. After succesive additions of 0.5 ml of 10 mol
m~3 iron(IIl), 12 ml of water, 1 ml of 100 mol m—2
1,10-phenanthroline, and 1 ml of 2.5 mol dm~3 sodium
acetate to 2~6 g aliquot of the sample solution, the
pH of the solution was adjusted to ca. 5 with 1 mol
dm—3 ammonia. The solution was stood for 5 min
and finally diluted to 25 g with 2 ml of 100 mol m—3
sodium diphosphate (pH==5) and water. After 60 min,
the absorbance was measured at 512 nm for deter-
mination of iron (II). Total iron was also determined
according to a similar procedure without additions of
iron{IIl) and sodium diphosphate, after reduction of
iron(III) with ascorbic acid. Iron(II, III) in various
standard rocks and some special samples (olivine and
oceanic basalt) were determined. Both reproducibility
and accuracy were quite satisfactory. The sample
decomposition and determination of ferrous and total
irons were possible for 20~40 samples a day.
(Received August 9, 1985)

Keyword phrases
ferrous and total irons; rapid decomposition of sil-
icates; spectrophotometry with 1,10-phenanthroline;
standard rocks.
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