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Abstract

An inductively coupled plasma atomic emission spectrometry (ICP-AES) method was developed to
determine the content of magnesium in nickel plating solution and to obtain the content of mag-
nesium sulfate in the plating solution. There is a good linear relationship between the mass con-
centration of magnesium and its emission intensity when it is less than 1.0 mg/L, and the detec-
tion limit (3 s) of the method is 0.012 mg/L. The method is rapid and accurate for the determina-
tion of real samples with the recoveries of 96%~104% and the relative standard deviations of
0.5%~2.5%.
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1. Bl

HHTIIE ot s A, maie)m B &P ROt R NIE B EA R T oO0AL] KGR T
WHOLTEE[2] 73 OLREA[3]. RUBE & 458 B TR B 1 AN i (ICP-AES) [4] [5] [6]%% . Hr73tot
BEE R BEME BB u R, HAERRABEME B —JuR, AR lAs: JIE IR IRoe g% i
TE Smoee, mofECA e SRAEAERIR TR, H 0 Gl B Tua AOAS H R AN vy, LA AL HEAf)
JEEK . T ICP-AES HA K HHBRAK. #EWRELF, BERINIE 2T RII A7), ENER. Mist &R,
Bi. WS E. . Ak, SRR LTS, CRR) Tz M [8] [9] [10]

BRI AR R ATV E R R AT R, Heh s AR ARV R e L, BB ALMRL, iR 2z
P A B R R BRI K WA AR b PR B — AN R oad Az, B4 2 N TR BRI R i A B T 211 B
PR R PRI RIFA SR, Hmo KOs ORI AR R AE IR N7 Ji4h, BRE TIEReit =
IR T MO A B PR BRI S B A E HOR A EDTA S 7 M B J5: BIERRIER B, Bt
BEHRA EDTA B4 A, LVRIRMREOIERA, SR8, B8 RSN W, AR (E0R
), {2 SEA RIE R/ AL BRTTIE, LR E T, L. EDTA WE®R. N EdGES,
AR, RISEEE. PRS2 SR AT T A WU AR, XIEA T AT
VLR E T VAR OR S RZEEROR, AT W R R T BRI B 1 B A ) T R R

EEXNZ —HUIR, A REARE & 58 B TR R T A RRA R I E SRR P B T,
A AR L&, TARIPRE . AERANSR = 22 R H Y

2. KBRSy
2.1 (&5

B TR R PR BHEEA(H A ). A4S 1ICPE-9000;

S K R Al K o

BERRUE MR 1000 mg/L, B EE ZRAN A BRI O X R AT T s e A 7

BERRAEE FHVAR 100 mo/L: #ERAEHL 10 mL 1000 mo/L BE4RAETR, VAT 100 mL AEM T, E&. &
5

S% RIS (AR L) R 50 mL R Ai R iR it 25, 7T 1000 mL =, X ET
IKER BB

2.2. (LBRTIEFH

TAESEThZ 1500 W; 553 7S E 16 L/min; #BSE 1.2 L/min; A0 E 0.8 L/min; i§3)
I Z 90 rpm; A4 ETE] 45 s,

il
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2.3. RIERERBRER R RIERN
R HBE S, R, G T RIFROREEREZ, WAL 2% WAk 1.

Table 1. Composition and process conditions of nickel sulfate plating solution
1. MEREEIRIRIRMNER R T Z5& G

R T 2%

TR ER 4R (7 1T i) 320~350 g/L
BRER AN (53 BT 4E) 60~80 g/L
TR RREE (43 B 4E) 10~15 g/L
TR (53 B 48) 45~50 g/L
SB-71 #R AN 2-3ml/L
SB-72 M 2~3ml/L
NS-AP 1~2 ml/L

pH {H 4.2~4.6

A 45°C~50C

24. XWHE

AEF R 1.0 mL RRUBEERVA M, BN —ERRNA ST, H 5% HRIEBUE R EZIE, 5.
FAXHS TAE %A AT I E o B [A) R0 2 k.
25 HHEALARX

A A X Q)THE B R P IRRERN S &

(dl_dg)*vl 120
MgSO, )= 222 s 1
m(MgSO, ) 1000V, Y @)

A m(MgSOL) NARETR T IRER A &8, o/Ls dy NERAER TSR TS E, mo/l: do B FRAEESS
HAPEEREFHIEE, mo/l; Vo ARIEHEMIERAMET, mL; Vo B SAER, mL; 12024 AWEREER)
SFRSECRS TELME.
3. &R5ve
3.1 HEEY¥EERRE

F4 HEAR TG T 150 Rl — I BB VA TR (R R B2 &5 &=
S5 al. a2. a3 Al ad; SHEEANGR S (KRR B gk
SRR, SR E 2.

%1 12.5 g/L) 7> IFaRE 10 /5. 102 4%, 103 1%, 10* 4%, 9w
Bk EEN 3 Wk, BOFME, IFHREARQ)E

g =) 1000 @)
XO
KA d NERWZE, %; x NENERS RN &5, g/l xo NCRPER PR IREE N &

=, mg/L.
FHE 2 ATAN, R B 0 B R R 1 S B 7 R M A HE R I R MV I, g SR A AR VAV R R 10° %
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A 10 WA R B O R A AT IR, S5 M ZETE 5%LAPY . ARG $E a3 5 RIUEATHRRERE

Table 2. Selection test of dilution multiple

2. BRERERRE

i R BEMRETIER X /gL ZRME d%
al x10 11.55 -7.6
a2 x100 11.67 ~6.67
a3 x1000 12.45 -0.4
a4 x10,000 12.56 +0.48

3.2. SHmBLIERE

WERERN TR & B SIS AT RGP TR, AR, B . 5K,
AP TCRBL AN R VLR RS2 N AR T R 7 i 4 [12] A SE G Th B TR I 0 i 2k 640 T -
Mg 285.213 nm (2).

3.3 KEHLSHNR

F 1000 mo/L FIEERREEIR T, B B AR E v 0.0 mg/L, 0.2 mg/L, 0.4 mg/L, 0.8 mg/L, 1.0 mg/L
MIRRHEIE RS, AN SY% IR RRVE W KO BC B AR R ISR 2, PR EAE 1.0 mg/L
N E LRI ZE R Y = 3.4957%107X — 0.2352, #19% R % r 4y 0.99965 . 75 15 I i A it T VUAR [ R 2644 F
X 4% IR BOESN E 11 %, HEARUER 2 s, LA 3 s AF UG R, HAS HIR A 0.012 mg/L.

T SRV RRE S TR BRI [EICR I E , B JTVE I E T RREEN 1.0 mo/L, WA TR JC KB RE
BT B 5.02 mg/L.

3.4. PAREISELE K 75 AR T E
RIS T P IR 1.3 sP IR s B AT IE , RIS AT E IR 0.5, 1.0, 2 %, 3 /MK

FEAKF(Gn 5 4 5 bl b2 A1 b3)EAT IAR NSRS, 5 BPATINE 11 Wk, RS A 2R(@) TS AR AR v (i
#(RSD), iR W% 3.
—\2
Rsp = |25 =) /7 3)
n-1
A RSD AHXFRAEM 22, Y%; X MR EE RV 35ME, ma/L; xi NERHRCPATINEAE, mo/L, i=1, 2, 3..11;
n AT IKEL

Table 3. Results of test for recovery and precision (n = 11)

3. ERABEEIRIELER(n = 11)

et W2 {E/mg/L JnkR&E/mg/L 2 B Eimg/L 5] e 2R /% RSD/%
bl 0.5 12.87 104 2.4
b2 12.35 1.0 13.31 96.0 1.8
b3 2.0 14.29 97.0 25

HIE% 3 AIRD, MR PR R VA TR R BE A S P i AT bR [ WS S 56, [ WACRAE 96%~104% 2 [], AH
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SR UE 2 A 0.5%~2.5%, T EIREEHI TR .
4, g5ig

AR S S PRI B TR AT, AT 7RSS R, A5 PR Ah iR
1) MBI AEK MR — R 54, MU & 55 B TR R 1 A SO OO E MR I v B 1 |

B EAS RIH RAR IR B S BN T IR AT I

2) AT ZTrikagela g, Yok, i HAEmh, ARXFRAEMmZ AL 0.5%~2.5% 2 1], AN 78 73 AL H

MK,

SE Tk
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