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T #eadsm e e B AL R AR, R AR, AR, RABRE MR SR, & ABA IR
PR A ERBA, R4 KA TR K ZEL]D). ZA0V)RE )4 %k, F R4 FH44(V])
R 3 RBE 0N, AR W R MSE B 0~6.00 pg/mL, #H R 0.004 pg/mL; REAFH
5%~T%89%5, FSTAFER Z 0.82%~1.29%, AAFElXE A 93.34%~110.80%.
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Determination of Chromium in Precious Metal-based Alloys
by Atomic Absorption Spectrometry
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(State Key Laboratory of Advanced Technologies of Comprehensive Utilization of Platinum Metals,
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Abstract: Chromium contents in CoCrPtSiO,, AuNiCr, NiPdCrBSi, NiCrB alloy were determined by
using atomic absorption spectrometry, the interference from other elements in the determination was
investigated and the eliminating method was given. After the sample is transferred into the aqueous
solution with a mixture of hydrochloric acid, nitric acid and hydrofluoric acid, the remaining hydrofluoric
acid in the sample is dispelled by using perchloric acid. And then Ni(Il) and Si(IV) are removed by
precipitation with ammonium chloride, whereas Au(Ill) is removed by reduction with hydrazine hydrate.
The conversion of Cr(VI) into Cr (III) gives rise to a final solution which will be submitted for AAS
measurements. The standard working curve is linear in the range of 0~6.00 ng/mL with a detecting limit of
0.004 pg/mL. When chromium content is between 5% to 7% in the samples, the relative standard deviation
can be less than 1.29%. The recovery for standard addition ranges from 93.34% t0110.80%.
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iof i =

A SR R TR SO BE R 72 CoCrPtSiO,
AuNiCr. NiPdCrBSi. NiCrB &4 &8, Xf
ST 6% ) 2 11 DR 3 R GV B AR AT 9

1 SEK#E

1.1 FERF MR

B FRUENAEEW(1.000 mg/mL): FREX 0.7070 g
KoCrO; B:ERF), F/KEMRSE, A 250 mL &
A, FAKMBERZIE, B

THICRIEWN: EARE AR HIRRIEI
PR RERRUEC APV AR AR SR
HENC AL SRR UETC AV AR AE AT
UL B3N UERRHEIC AR, W A2 1.000 mg/mL.

B (p=1.19 g/mL); HER(p=1.40 g/mL); =5
fR(p=1.68 g/mL); FHIR-THIRIEEGTR3:1); A
(30%); WERFRANIEWR(50 g/L); Rk KEhE
WA+9); RV LN HILTE; BRI LI . B
R A b4, K EEAliK.

1.2 URE5%E

JR RIS (Z2-2300, HASH L) #I0R
20 FRRAT 5 K % 3 R SF(AB135-S, B M) o
1.3 FRETALE
1.3.1 AuNiCr. NiCrB &4

FREL 0.1 g (FE#AE] 0.0001 g)& & krikke, BT
RV LIRS, N 10 mL BSEZ . 30 mL £57R,
ZIARE, BT 150°CHRR 12 he R
4x, JFEE, KW 100 mL 2 EF, FKF
BRI, W’

53 HX 5.0 mL AuNiCr ¥ % 100 mL Bepfr, 7%
ZIRIRK, IO 2 mL R, EHEAREHIR 3 K.
I 50 mL /K, i BRI, iR, BUTHH
A, BRI 1 mL KA PHER, REINAER
ARV - BUN Bedf, ¥ 2%, I 6 mL 50 g/L
RN . 2.0 mg MRS, =i T IERE
Ja, BN 100 mL AEEF, FHAKRREEZ]
FE, A FERFIZE A

43 HX 5.0 mL NiCrB ¥ % 100 mL FF, £h
T 50 mL Z848/K, I\ 6 mL 50 g/L Vi FR ANV T«
2.0 mg WAL, EIRTEMEE, HIEREAN
100 mL &, FKMREEZIE, R, FRfE
WA
1.3.2 CoCrPtSiO,. NiPdCrBSi &4

FREL 0.1 g (FE#AE] 0.0001 g)& & MilFE, BT
BRI ZEHE, NN 10 mL SR, 30 mL #:F2, 5 mL
SRR, FINHE, BTHAEF 150°CRIE 24 he K
FEEfRTE A, JHEE. e N 150 mL BprH,
JIN 10 mL &&R, 76 150°CHy L EimnE
HA, T, EE 3R, KHEREAN 100 mL A&
i, SRR G TRIREA KT 5%, F/KFRE
EZIE, B2 4 5.0 mL FE 100 mL KEdR AR,
#Mn 50 mL Z8787K, A 6 mL 50 g/L AR RENTE
W 2.0 mg RS, =R FRRE, BHRE%
A 100 mL &, PREFEIR-TH IRV B TR L 5%
LR, FARMBZEZIE, R FERTEA.
1.4 TAEphZREIZ&H

HERIFZEL 0.104 0.20. 0.30. 0.40. 0.50. 0.60.
0.70.0.80+ 0.90- 1.00 mL 5 FRiEAFHH T 100 mL
FEMF, A S mL HR-HERIEAR, WEEZ
B, 5. RAEFWRCN eSS, ks
LR A 58 R B >0.9999.

2 ZR5hR

2.1 S TIERAFIERE

K8 1 £ R A2R(359.3 nm)il 5E I, AS[A)AT He
W, WOCEEAR: AT, MEBARRE,
Jeilk i th A FR e HBREE /N AT R, KLk
ve, REUE N, ROEZRSih, 4525, EE
10 nA 4T RS AE

R4 8 P s G T I Y T S R AR 2 I e
&, HMEESTI)LEN, TR R
Besk, EPEIRAETEE N 0.4 nm.

I 5 B BRASRAR R, BT DA X 45— e
HAWRICER R, PRGBS MR — 2L, PR
28N 9.0 mmo.

BlETHiRooE, HHSR-CHKIERT, KIE
RASXTES I e ma iR oK, B A K B R 3 I R A
B, RS e S AR RS I, S e IR
B o SR T e e R B A E I, EE L
# 4 1.5 L/min. 5 2430 € B TAE&MH91 T3 1.

®1 B TRYOLENSHEBE

Tab.1 Parameter settings of AAS measurements

PRy WK/ PRgE TR P
Wi & /nm nA ik
S 9.0 359.3 0.4 10.0 R LR

M

B /mm  nm
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2.2 BRIRPBEFNA R i 5
221 IRBRERIR BRSO B )ik 4%

H1F CoCrPtSiO,. NiPdCrBSi A fi# #8 75 n
NERIBA B R e 4, (HERER A
TR KB ki, BT DA 7 ¥ SRR B R A B AT 5 -
MK, iR, mERNHEE O, EE2K,
A DUE IR BR SRR . IR BIBR KGR, D%
JRFIRUSAGHRE BN s 102 FRAR I 2 IV i o 32
FHE, XERIEA 7T BB R ZIT
To BUAE A S @ BREBRE R . H 5 mL =
TREMHERIE T, EE 3K, e RBREHRER,
H. 2% 1o SR X I 52 5% TC R
2.2.2 WM5E FAY I S FEAR B I 4%

BEAREAFTERIIN NaySOs HAbin &5
Iy RISEES T IR AR HR-IRIR A TR A AR

I R PEXHIE B s, SR WIE 1 B

0.12
HNO3

0.10+

Abs

HCI-HNO3(3:1)
0.08|-

0.06

0.04 ! | !
R FE /%

B 1 AFERIRBERS 2 pg/mL &L K

Fig.1 Influence of acid concentration on

the absorbance of 2.0 pg/mL Cr

HE 1AL, RS SRR . AR B SRR - R R S
TR B 0, &% BB BEAE 3500 e 38 K BRI
RIS S%EANIRE T 2%, B TR B (L
SRR

ERENE M RERH, B—ER. RN,
B AR M 2 2 T AH O BEAN R R FH R TR - R VR
BRI, ZMEAC REOX 0.9999, FF6 e £
Ko B I B IR A 2% AR ERTR-TH R VR
HIRG:DHbEEAR, HPREGRIRES 5%.
2.3 SR E AR H R

Bl 2 ek 5WOB RN, B2, 4
Bk EE N 0~6.00 pg/mL B, HhZEHA 1=0.0568x
+0.0005, 5% Z&% >0.9999, FF& HIA-HLR & .
MERIRE>6 ng/mL B, AR M R EE T R

FEE T [R5 B) B SRR, R [A) (i AE
fill 8 5 BOMOR &R PR dr 4R g, 5l ik AR e
WO RS, EIE IR B R B o WS R A
HEMR ZE VTR FE A E ST 6 pg/mL.

56 7 VE 43 I s PR s R 1L IR
F 3 FE s vH i 22 Bk LARRHE HH 2R R84 2.(0.0568), £33
FR A BR A 0.004 pg/mL.

0.4
0.3
8 0.2+
0.1
0.0 I | ! |
0 2 4 6 8
C(Cr)/( ug/mL)

B2 BIRESHERRE

Fig.2 Relationship between the absorbance and concentration of Cr

2.4 BIMENNER RN S5HER

B ALKV EE DL Cr(INA Cr(VD) R TE £
E. LR, ER—MEAET, CrI)ifk
S Cr(VDEITE, Cr(VDRHI5E 45 5 it il i T
P, X SRR E I A G A3 B Ze M ) - TR A
NTE RS E S A S R T, R
Cr(VD AL i Cr(XIn)F-HE4T I 5 o

WPV R I, Na,SO; BEKF Cr(VDFE LK Cr(1ID).
T HUER AR AE I AE VAW 2.0 mL T 100 mL &=,
I BIIMAARFE 50 g/L NaySOs VAW, 1#HF Ehm2-
SRR A TRTE IR 5%LL T, 5% NapSO; Il =
X Cr(VI AL Cr(IDFIE2M, 25 Rk 3 Fs.

0.12]
0.111
©w
S
<
0.101
0.09+
1 ! 1 1 |
0.0 2.5 5.0 7.5 10.0
V(Na,;SO3)/mL

B 3 AR Na,SOs A BN EBOLE KT

Fig.3 Influence of the Na,SO; dosage on the absorbance of Cr
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HE 3 o LUEH, M1 5~10 mL 50 g/L Na,SOs;
WSRO EEBTRE, R Cr(VDIEEA
N Cr(Il), #kFE Na,SOs JIANE A 6 mL.

2.5 P TEREHEHER
2.5.1 LAFTTERLM

FR & CoCrPtSiO,. AuNiCr. NiPdCrBSi. NiCrB
G ILE RS E, £ CrUD)brEEi,
F3 2 IMNILAETCZ AT TR E SL58

R 2 TRTRI I E KI5

Tab.2 Interference of other elements in the determination of Cr

FHITER W P A

JAANE/mg 10 20 50 70 100
SiIv)  0.114  0.115  0.115  0.133  0.149
Au(Ill)  0.113  0.099  0.090  0.82 0.76
Ni(II) 0.110  0.099  0.087 0.080  0.072

Co(II) 0.114 0.114 0.114 0.112 0.113
B(I1I) 0.114 0.114 0.115 0.114 0.111
Pd(IT) 0.113 0.114 0.114 0.112 0.117
Pt(IV) 0.110 0.111 0.111 0.112 0.109

#A: Cr(IID)E(100 mL, 2.00 pg/mL)FIEEWEE N 0.114,

HEE 2 i LUEH, EAFAEMT 10 mg 1) Ni(1D).
Au(Ill), &F 50 mg & Si(IV), 100 mg f Pt(IV).
Co(Il)» B(IID)F1 PA(I)¥ A2 5% 1) € » Ni(ID) A
Au(TID)X 8 B0 5E 7= AR S0, SiIV)XS 88 1 2 7=
AIEF.

2,52 HAFTTERT B BRITE

S ERBEA AN Niy Si W5 7T 2 665 & 11
T, sz, BEESEI BRI, T
PLIBWHE R, MEE IS 20 mg B, A5
4B 100 mg Ni(IT)s 100 mg Si(IV)H T3t FIF 1
mL KA ST ORI R 1 Au(TID)IE Ji A 55
4, WIYHER 100 mg Au(IID) 3.

2.6 FESSHT
2.6.1 HREESHT

HRPEAE S 2 AN By, T 50 mL BAR e,
A 100, 600 pg EEFRAEEI, MK 3 ik i3Le7
JCE, 113 BHTHACEE . i 3 R, I
SREERFESEERYE, B R 2
(RSD)=0.19%.

K3 BRI
Tab.3 Analysis results of the synthetic samples
HAETR Cr(VDIIA & /ug M43 Cr/ng Cr “Fi{li/ug RSD/%
50 mg Co(II), 35 mg Pt(1V), 100 100.18, 100.24, 99.87, 100.12, 99.97 100.08 0.15
6 mg Si(IV) 600 599.94, 600.13, 600.04, 599.90 600.00 0.017
) 100 100.11, 100.24, 99.78, 100.21, 100.01 100.07 0.19
2 mg Ni(II), 90 mg Au(III)
600 600.09, 599.73, 599.97, 600.13 599.98 0.026
75 mg Ni(I), 20 mg Pd(II), 100 100.12, 100.03, 100.16, 100.00, 100.05 100.07 0.066
3 mg B(III), 2 mg Si(IV) 600 600.05, 600.13, 600.10, 600.20, 600.12 0.010

100 100.00, 100.02, 100.20, 100.15, 100.09

100.09 0.085

90 mg Ni(I), 3 mg B(III)
600

600.01, 600.19, 600.11, 600.04

600.09 0.013

2.6.2 EERERHT

HERAFREL 0.1 g AuNiCr. NiCrB A48 TR
SOMER, F% 130 BT, W MERRRE
0.1 g CoCrPtSiO,. NiPdCrBSi &4 T B IU G 2.0

R4 BEITER (=11)

Tab.4 Analysis results of real samples (n=11)

GEA, 4% 1.3.2 3TN, PR EE ATk 4. ISR
4 gERAT O, SEPREESIIEE S 2 UEFEAR—5L,
AT bR HE IR 25 28 1%

FESARR Cr % U/ % M5 Cr/% Cr “FYIME/% FrfERZE s RSD/%
AuNiCr 5.20 5.11,5.17,5.09, 5.10, 5.15, 5.20, 5.12, 5.08, 5.12, 5.18, 5.19 5.14 0.042 082
NiCrB 7.11 7.06,7.00, 7.20, 7.15, 7.20, 7.21, 7.05, 7.02, 7.07, 7.11,7.10 7.10 0.075 1.06
CoCrPtSiO, 6.72 6.72, 6.80, 6.77, 6.68, 6.65, 6.79, 6.82, 6.65, 6.78, 6.65, 6.69 6.73 0.066 098
NiPdCrBSi 5.03 4.95,4.98,4.92,5.10,5.03,5.07,5.11,5.08, 5.08, 5.05, 5.10 5.04 0.065 1.29
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2.6.3 FEALINFRAE [EIC o B
FERE i BRI E 2D BREAT A Bl S B8, M0 45

RO 5. K 5 GREKY], SLERFE R INbR B

5 93.34%~110.80%.

R 5 FERMARE SR T
Tab.5 Recovery of chromium standard addition in CoCrPtSiO, samples
SRR B AR B /ug bR & /ug T e E {5/ ug /%
CoCrPISIO, 3373 168.6 509.9, 499.7, 512.0, 500.1, 508.9 96.32~103.62
674.6 1017.9 1018.7, 1004.7, 1011.5, 1016.1 98.93~101.01
130.4 391.2,385.8,387.5,395.9,394.0 95.86~103.60
AuNiCr 260.8
521.6 780.4,787.1, 773.9, 782.0, 788.4 98.37~101.15
NICIB 3545 177.2 522.4,533.5,528.6,535.7,519.9 93.34~107.34
709.0 1055.2,1066.7, 1063.9,1049.3, 1087.5 98.00~103.39
NiPACIBSi 2610 130.5 388.4,391.1,401.1, 405.6, 399.5 97.62~110.80
522.0 759.2,799.2, 788.5, 789.5, 782.2 95.44~103.10
Hh L bR H R, 2008.
3 [S] ARTEHE, VFSE. HUBRE &S BT ORI TR DL A
prek i B R il SN 7 NN AN S N7 N L e {1
ISR R TR HEZNE T CoCrPtSiO, RS 165501, 2010, 46(5): 491-492.

AuNiCr. NiPdCrBSi. NiCrB & T HISS&E. X ZOU Y J, XU S. Simultaneous determination of Cr, Ti,

FH LR -TH TR TR A TR 5 AU U IR 5% DU 3 £ 0 B 5 A Nb, Al, Fe and B in nickel-base high-temperature alloy by

fiid, FHmEmERNAEEMERAERR. WAL ICP-AES[J]. PTCA: Chem anal, 2010, 46(5): 491-492.

SRR TN S NS R Cr(In), FIEAE (6 AEAGLRELEASE RS, #ERASL%Es

BRER BEoCER T, K& MRE TR B e T3 Promit eaEhRMRERKINE BERESEE T1E

R T SOEEE AT I E St R A e h iR . Tk JET R GB/T 15072.7-2008[S]. b5t

Ik Ay 93.34%~110.80%, iR 0.004 FRifE A, 2008,

pg/mL. (71 ZEEmHREEEARZ RS, Hidh SOsriE —

FRRRBE 66 REVE: GB/T 28019-2011[S]. db5L:

EEBEN e [ Bt HRRE, 2012.
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