Mateviats Protlection

Iw Vol.55 No.5 May 2022

ICP - AES 750 e ek N B i g Hh i

Fhed , HTER, BDF, BEL
(CERBHERAARAFR, Jtat 101318)

[ E] #2317 AERBEESE FIHREIHEX(ICP-AES) M T sk MM FH LI R P48 4 44 4R 4k 45,
55 b8 bbbk BAET 12 AP R AE ST T ik T T AR R TEARR AT F WS EL BT R K
IE Be e ) S e PRI R T wHLR T R EAEG RS R AR TR e hE T, EREREN. AT
E 2 AN T E ALK R BRI KA K AR R>0.999 4 H TR A 0.005~0.690 we/mL, 4 5 B Ao wDk LI 45
REW ATk BA WAR Meik EARGE ARG R B ARSI AR ISR P A L F 0 ik A B R

[ 4R ICP-AES; 4c%k a0, 4R, 48, 46, 4. 4. k. 45, 45, 48, 4. 4. 44

[HESDES] 0657 [ XEkFRiNEL] B doi: 10.16577/j.issn.1001-1560.2022.0144

[XEHS] 1001-1560(2022)05-0190-04

Determination of Impurity Elements in Nickel Plating Solution for Nd -Fe-B by
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Abstract: An inductively coupled plasma atomic emission spectrometry (ICP-AES) method was developed for the determination of 12 impurity
elements (Cd, Mn, Cr, Cu, Fe, Ca, Zn, Al, Co, Nd, Pr and Ce) in nickel plating solution for Nd-Fe-B. The optimum working parameters
of the instrument and the analytical spectral lines of each element were determined. By using matrix matching and simple bath dilution, the
spectral interference to the elements to be detected caused by a large number of matrix substances in the bath was eliminated. Results showed
that the linear relationship of these 12 elements was good, the linear correlation coefficient R > 0.999, the detection limit was 0.005 ~0.690
pg/mL, the results of experiments of precision and recovery showed that this method had the advantages of simple, rapid and accurate, meet-
ing the requirements of daily detection of impurity elements in Nd-Fe-B nickel plating solution.
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Table 1 Working parameters of the instrument
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Table 2 Information of reagents and materials
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Table 3 Wavelengths of elements

TR PE/nm Kk JLHR WA /nm Rk
Al 237.312 142 Cd 214.438 157
Ce 415.197 81 Co 237.862 142
Cr 284.325 119 Cu 327.396 103
Fe 258.588 130 Mn 293.930 115
Nd 430.358 78 Pr 525.973 64
Ca 183.801 484 Zn 206.200 163

2.2 AUE LRI EEE

FRHELE T AR B TR AU A AR
IR (RF JIA 2 A48 ) LA K 0 I i 45 R A 520, 52
B, Bt 25 A U I B 08 O, 9 TR IR S T R
R HEN S TR 23 B Wy 1 R, A A oo o0 A R 18
PR AN RTE TCP 38 38 r 1) 7 34 457 B B[] 406 8L, S )
T L I R B0 S8 B, RS R R AR S5 AL R A 0.6
L/min T4 B 00 X 4% 0 2R A A BE R RN R
TIVERE A BI A E 1.0 L/min, Fi#E RF S50 % 5
DRI, A A 0 7 (L 48 R, A PRI, 5 & 3 2
A 1150 W, g B ROR, AR AR E N 2 8D
Jo BT XTSI AE R RN, 4 RS W A



1% Vol.55 No.5 May 2022

AN A2 55 485 SR 1 5% W /N, 25 40 BT 28 3 R 100 1/ min
B, 5 S o (R AIG, PRI, A S 00 22 1) SE B 25 0
FALA i 0.6 L/min, 3B 1.0 L/min, RF & 4}
YR 1150 W, %3 100 +/min,
2.3 kT ENTIL

FL B VA VR Y T2 R e, VAR TP R SR AR T R R R
MTCE BT s TR, BBk B A T b i 44
Oy FEENFERER (250.00 g/L) AL (40.00 ¢/L)
BIPR (30.00 g/L) o ASSE5 SR T A DT T 05 V8 7 ¢ 2
Fh 7 I BR TS S TP T R M A5

Rt AT 25 A T 5T 2R I B TP L, SR
T TP AN AR RS BCT , MR H 2.00 pg/mL 1)
AN T R AE I E B TAESAE T A0 25 51 L 36
4, MR 4 B AT, YRR BOR T55 T 10.0 B, 2
RITTEXRFINTT R BT 5t TR, PER RE 10.0 1%
(] EF P A5 A DR BC TR B 1 L B A R 2 R T 2 X AR
JCER MGG T3,

R4 ERRBEHMIRERNTE  pg/mL
Table 4 Effect of dilution times of plating

solution on experimental results pg/mL
., HiREA AL Fi R 10.0 fif+
TR 25 5.0 100 250 LR
Al 0.92 1.38 1.63 1.98 2.06
Ca 1.21 1.33 1.57 2.02 2.09
Cd 1.10 1.41 1.63 1.86 2.01
Ce 1.48 1.73 1.85 2.00 2.00
Co 1.29 1.58 1.75 1.93 1.99
Cr 2.02 2.01 1.99 2.04 1.98
Cu 1.62 1.76 1.82 1.94 1.97
Fe 1.78 1.75 1.85 2.00 2.04
Mn 1.38 1.65 1.80 1.96 1.98
Nd 1.96 1.98 2.01 1.98 2.10
Pr 1.88 1.98 1.97 2.06 2.00
Zn 1.51 1.56 1.64 2.14 2.00
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Table 5 Linear regression equations for calibration curves

WEE/ (ng-mL™") RV KR/
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R ObRi 1 R 2 FRI3 K RH (pgoml)
Al 1.0 2.0 5.0 y=34.413x-5.962 7  0.999 7 0.180
Ca 1.0 20.0 50.0 y=37.103x-3.921 9 0.999 9 0.110

Cd 1.0 2.0 5.0 y=1220.000x+6.090 0 0.999 9  0.005

Ce 1.0 2.0 5.0  y=549.690x-24.050 0 0.9999  0.040

Co 1.0 2.0 5.0 y=201.100x+3.604 1  0.9999  0.020

Cr 1.0 2.0 5.0 y=591.550x+154.310 0 1.0000 0.260
Cu 1.0 5.0 10.0 ¥=910.250x-20.690 0 0.999 9  0.020
Fe 1.0 2.0 5.0  y=217.870x+32.902 0 1.0000 0.150
Mn 1.0 5.0 10.0 y=1 104.600x+17.867 0 0.999 9  0.060
Nd 1.0 2.0 5.0  y=733.300x+45.026 0 0.999 7  0.060
Pr 1.0 2.0 5.0 y=811.720x+560.610 0 0.999 9  0.690

Zn 1.0 2.0 5.0 y=233.040x+5.248 9 1.000 0  0.020
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Table 6 Experimental results of precision and recovery
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(pgeml™)  (pgeml™')  (pgemL™)  %/%  RSD/%
Al 0.59 10.00 9.99 94.0 34
Ca 228.35 50.00 277.63 93.6 1.3
cd <0.01 10.00 9.17 91.6 0.5
Ce 0.08 10.00 9.77 96.9 1.0
Co 0.16 10.00 9.56 93.9 1.3
Cr 3.01 10.00 12.58 956 0.7
Cu 0.83 10.00 10.71 988 0.7
Fe 4.02 10.00 13.31 92.9 15
Mn 1.32 10.00 10.92 96.0 0.5
Nd 3.62 10.00 13.94 1032 08
Pr 0.61 10.00 10.75 1014 1.4
Zn 0.19 10.00 9.71 953 0.9
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