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Determination of iridium in iridium compounds by ferrous sulfate current titration method
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Abstract: The content of iridium in iridium compound was determined by ferrous sulfate current titration.
In this paper, studied dissolution method, amount of reagents, coexisting elements and influencing factors
of the determination process of iridium compounds and obtained the best experiment conditions. The results
showed that the samples were transformed by hydrochloric acid - hydrogen peroxide in high temperature
and high pressure treatment, to unify the valence state of iridium as iridium (IV), then determined by ferrous
sulfate current titration. This method can avoid the distortion of detection results which caused by some
iridium compounds in conventional dissolved the inconsistent iridium valence state. The determination
range of the method were 10% ~ 60%; the recovery rates of standard addition were 99.75% ~100.13%. The
precision was 0.10% ~ 0.25% of IrCls, IrCls, HoIrCls, (NH4)21rCls, Ir(OAC)3, Ir(acac)s which can meet the
precision and accuracy requirements of high iridium compounds.
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il & S S BRI KL ERILEWIE AT FE 1-3-T =
IR A AT KT = RE BRI B A B FH AR AL
s IOy 7R A 2R BH e FE it 1) B A R BB
A B PEEY FEA

TR AR R T, KRR
HER R EIFNIAE G F8 bR, FAERRII E 5 2
H A, kA& 2R A 77 i bs A SR (Y S/T
595-2006). KA =FALEK(YS/T 643-2007)5 . kit
E W PEAE 10%~60% 25 F i [ o FE AR A 7792
HAZ . SR R BRI & kU2, HEHE 555
BT R 6L (ICP-AES) AN e A2 =1 7 = (W HE
JE£ WU 5 R 30, H AT g A B AL e 2 S v
S SR 71 e 1 F AL e VAT it DAFE X SR AL
B AR O TR A T v R S
EIERA &P E AR, 1% 07 R R F 3R
it E WA RGN A AU, R
TR IV b 7 S VA VR Tr(IV),  FRVRVEFR R 2805,
HiZTiEFEA N S E G A, HAFE W RS AT
AR TTEFHANE TR 2 HEHAED)

PRI, A SO X A [RI R A D A 7 1 A0 T
b B T7 A I E 25 RS R A, SRR S
VIR BRI 8 TV . 29SS SR
&, MEisHE . e #E, SiiRZEDS. &
il 58 9 B SR T 1T

1 SER

1.1 @5

K5 L E R B (E AL A -3
~+3V; METEH: +1 pA~20 pA; EFE: 20nA~200
HA. BTRRR . TRATECETHOR . TR e
B /NZIBE 0.005 mL); Wi HEas s AR Eh8(p 1.19
g/mL); HER(p1.42 g/mL); IHEAEB0%, V/V); B
FR(1+1); FUGIABANER: FIERINIAW(100 g/L).

SREREVE T : FREX 0.100 g HE40IR 4 B HM (4K
R BN T 99.95%), K% 0.01 mg, =i
R ARG, FN 200 mL A, I\ 100 mL
HEg, AARER, DKWBEZRZIE, B, E
1 mL 54K 0.5 mg #K.

o 88 IV 42 o 4 908 7 VA R(24 0.0011 mol/L): FRER
0.318 g g Wk (FeSO4-7H20), ¥ A 1000 mL 7K
B, I 40 mL BRER, VRS, JHE—JHERE .

1.2 SEIRHE
1.2.1 FERVEfR

1) A& (DY AR (IrCly) . = S ALK
(IrCls)s SEKFR(HaIrCle)s SUEKER 5% ((NHa)2IrCle))
AR FREUEEAL 0.100 g, B TR IR LM H LTS,
D EIKIEME, 1 20mL #h%, SmLidEMAE, BT
HEF T 15045 °CHIAGHE AR 5 he

2) HHU AW (SR # (Ir(OAC)s) Fl 2. Tk 74 il
B (Ir(acac):)) AR . FREUFESL 0.100 g, BT 100
mL B, AN SmL SRR, 78 H R _En i B
ZE WA 76 A G %), 78 B ARFRZ) 1 mLIY,
A SmL 2R, HEMWIR, HAEZRNMBG, HiE
WA CIREAGEES, A 20 mL 2RER, S
mL A A, BT HAE T 15045°Chn#l % 5 he
1.2.2 RS

P& RIUR O IG H RS R 5, A IR =,
N 100 mL AR ER

FEHL 10.00 mL ¥ T 100 mL H &7, i 5 mL
HhEe. 5 mL MER(1+ 1A 0.2 mL A SN,
/K ZEAARFIZ) 30 mL. #HANRAE, ERAEE L
WS 10 min, FZ) 10 mL /K & fA BRI 4
FIRA 10 min, BUR. WA 150 mL BEdhH,
%1 5 mL AKMemEMER, R 3. £
R DT SRR -1 A SR SR B IR AL 7
1.2.3 &

KA E TR ERE L, BAERERBEK
AR H R b, 3% 52 AL N+0.5 V. FFBhRE 11
P, e PR IR Uk b 4 308 7 VA E AL 4 R, T
PR 2 T E R A Ir(IV)o FH 2R A5 BT 44
H-F AR, P ELZRAC RUVE T e 4 R

2 ZR5iR

2.1 HERBERE

B A IR IR U FELALIRG 2 V2 H Fe(ID# Ir(TV) I8
JEON Te(TI), HLRVESR RS . R, ARA IR
LA 8 VI R R AR A Ie(IV) A REEAT
AERINE o BT BRTE VAV P R DARRE 1 = A sl o
RAAEAE, FEA R I M RS B R 2,
W TR IR IR AT, TR AR A A A . A
b, AL EYIRE AT B AR T, T AR AN A
DUHEAT AR BE
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2.1.1 HAETTR

—EIL R, AV TN AR Z KT
PERY, AT LB BEANKIE. RGN EY)
7 L FE R T R R TR S R AT W45 8 A RE A K 7

R NS YR i R AR B T7 R A 2 (E (n=3)

W XEIRIFRH THERLEREST SRR SR, &
ALy (VYIRS R 109 6 FERAL SV BERE i,
FIAS R B AT AR5 SR AR R S52R

Tab.1 Iridium content of six iridium compounds determined by different dissolving methods (n=3) 1%
7 %#EJ7 (20 mL HCI+5 mL H20:)
R FrFiR B VAL Ha AR
HE K 2h 5h 7h 2h 4h

MY AL HK(rCla) 10.15 9.95 10.02 10.15 10.15 9.94 9.80

= EAAKrCL) 54.3 0.10 53.73 54.30 54.29 51.57 48.20
SRR (HIrCle) 35.18 35.00 35.06 35.18 35.18 34.83 34.89
SRR B (NH4)21rCle) 43.28 42.09 43.22 43.30 43.29 42.75 41.51
FEEREK(Ir(OAC)3) 479 0.02 4753 47.90 47.86 32.36 40.93
LA B (Ir(acac)s)) 39.27 / 38.58 39.24 39.26 30.10 28.47

HER 1AL, /K 5 B A bR % 1k
AEE, PSS RS HE WIS, T RESEK &
AL TE AT FE . R AL TE AR Sh LA L,
A DU 2 BT B AL S I S TS AL, iR
HEH o
2.1.2 HHEHBR-TENEE

2 EAR AT IR A S R, ik
TV AR AL R R AT E LA B 20 mL 2RER+S
mL i EH A E) -

2.2 ABALE KM

1) ERERIRFE . ERFRIRFENT In(IV) RS 2 15 5
Wi, AT B 24 . DRI, DY AR
WHAT LS, X B MAA R R R E, DL
EREME. SRR, S0 BUS AR AR IR
IINE/NT 5 mL FTfEL St R RN, 200
FIWIAUER . LI ERT 5 mL BAEE,
EERBRINNEA 5 mL.

2) TRERIMNE N T B kA FE R R R 45
e AR E A SR, T/ 11 BB,
FRANNEN 5 mL 50 10 mL i), — 345583, #
SENIATRERE Y 5 mL.

3) WRATA]. B SRR AT E AT, S AT
WS AR DA B 2 R EA T . DY SRk
FRHAT TR RS . S5 RR M, AT,
D 5 W24 K IE R ZE N ZE RGO
[A7E 5 min LA BB, S5RESHHE-HHAMEER
U o B WS TR] A 10 mins

23 FERBRTRMETI

AL S P IAF M R L ST R AT REAFAE T, £E
& 5 mg A BB IMAAF TR IER, WS
JEE, HRETIHE, GERIITR 2. iR 2 7]
K, KiB7r mg BHMITRATIRME, 45
FERVFRZETEEN

R 2 FHERFTETI (Ir: 5.082 mg) /mg
Tab.2 interference of coexisting impurity elements (Ir:5.082 mg)
MATEER 1N s MAFHR R {i%(SD)
Pt 1.00 5.080 -0.002
Pd 1.00 5.081 -0.001
Cr 1.00 5.082 0.000
Ni 1.00 5.083 +0.001
Cu 1.00 5.082 0.000
Sb 1.00 5.083 +0.001
Zn 1.00 5.081 -0.001
Mg 1.00 5.082 0.000
Ca 1.00 5.082 0.000
Ag 1.00 5.082 0.000
Al 1.00 5.082 0.000
K 1.00 5.083 +0.001
Fe 0.40 5.080 -0.002
\% 0.02 5.085 +0.003
Au 0.04 5.085 +0.003
Ru 0.02 5.083 +0.001
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MR EE S B, BT Avdt. RuPt.
VI S PR IR WA /3 s AR 5L, T4 s fA,
M5 WA . AP R SA SR, aTRUH S
WARIE JF o B0 S A ETR, A DARRER AN AL
25 PR EE R, BRTMIE AT 0 BT,
B R ICP-AES M E K& . (R AW i —
BAE S 5. BT R, ENENTTATHEE.
24 FHIEEEE

SPATRREUE SRR SR 7 4y, 1% 1.2 L5
TNERMAT AR el e . GER IR 3. K 3 R
H1, 6 MPEAL S PN E RS 2 FEIIAE 0.10%~0.25%
Z ], B RRAR AT 2 o S R R
2.5 fnksEWCE

K FRE AR IR . ARAS R R 8K
PREETRTR, 1% 1.2 SEE0 vl aT A B, SN
PRlER . R IR 6. K 6 WA, m K =Fk
TINAEF I N 99.75%~100.13%, il /& HE R 1

K.

R 3 BAUEWNEREEE (n=T)

Tab.3 Determination precision of iridium compounds (n=7) /%

FE R MsEfE SFYE RSD
10.15, 10.16, 10.13, 10.13,
PO 10.14 0.015
10.13, 10.15, 10.16
) 43.2,43.28,43.22, 43 .35,
FEKER B 4326 0.053

43.23,43.30, 43.24

P 35.28,35.11, 35.1, 35.19,

FHR 35.18 0.064
35.20, 35.15,35.22

4791, 47.85,47.76,47.92,

Btk PR 4 47.82 0.081
4773, 47.85, 47.73
B 54.2,54.2, 54.39, 54.35,
=&AL 5430 0.097
54.25,54.45, 54.28
39.20, 39.35, 39.38, 39.24,
LA R 4K 3927 0.07

39.24, 39.25, 39.20

R 6 HnbnE KR

Tab.6 Recoveries of standard addition

FEMATE AR(E/mg MAE/mg WHE/mg /%

1 2.1717 0.4162 2.5875 99.9
2 2.1717 2.081 4.2475 99.75
3 2.1717 4.162 6.3391 100.13

3 6

GV BRI ARG, BT (V)
Ir(UD)A A EB T RRAZLE, AT R MR & Sl e 45
BRMERTE . R HCIHHL02 WAL RERE T AL AL 72
J&, A CAERIE 5 BB AL B 0 I BR A SR B Ak
Ir(1V), P BRER Bk i vE AT 52 o« T i s [e]
LN 99.75%~100.13%, 15 % FEITE 0.10%~0.25%
Z 6], SBIREAR Ui v AR LK
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