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BN E IR 4 512K ICP - AES 5T
TEKERE H Ti BOINRE L SO RN TAESERE 1R
FH IR - ER 192 — A 92 — Wt R DU R v 1, Sl 7. 1 H Rk
FRA S B TR B G TE (0% (1CP - AES) [R] B iU 22
BUEKREA ™ Bk R A 5 B B BN R L BR LB
WAL 11 FOCE TR SRAGLREE T, ik
TRRBR S 1R T K i e AR UTE B TRl B, Dy B B A
B CATSEPRAUSE T4 11 WOC R AR T

1 SEIsHsy

1.1 UBRESHEH

2 AL\ F) AR 7 LR B A B TR R
AL (TRIS Intrepid I XSP), F &/E#$Ih%H K 1 250
W iR SRR 0.6 L/min; 105K 10 193.06
kPa; BE B2 53 R 100 t/min; %5 3 B 6T 1R K 10
s KPR IR 5 s A 2 1K,
1.2 tRERRMEZIAFN

FRfEVS W : Al, Ca, Mg, K, Na, Mn, Ti, Cr, Sr, Zn
FV S TCE AR HEGE 2 1A RO LU 7R 8 6 4 F 55 e 1
LA TCRMREEA 1.000 ug/mL,

TRA PR IR - 5 DB B B — AR iR A VA T
T e L) BT 75 B TR A PR E TR T, TAE 2R T 75 7%
TS R T — R o], AR B L 1,

HCI(EZ 46 ) , HNO, (g 4) , HF (g 4h)
H,SO, (HR2l) , 5250 /K34 0 2588 728 3K (Fa BH
FRTF 18 MQ/cm) ,

£1 WRERKRS(mg/L)
Bl Bl R BoE R

JLH O e e
W1 W2 W3 W4 WS

Al,Ca,Mg 0.0 50.0  100.0  150.0  200.0
K,Na 0.0 5.00 10.0 50.0  100.0
Ti 0.0 50.0  100.0  150.0  200.0
Mn,Cr,V 0.0 0.5 1.0 5.0 50.0
Zn 0.0 0.20 0.50 5.0 10.0
Sr 0.0 0.20 0.50 1.0 2.0

1.3 H@moiE
FEMTISCTE 105 CHL 3 h, FREGKE T 30
mL R PUH LM H R, LK IEAE, A 5 mL £
Fi2 , i b IR S R Y 0 e s U AR AR TR
120 °C , /K 0.5 h, FFIA 3 mL AR , kLl 7r 5
TR HL R E Ak 1 b SCH H YR e E S s 1
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W o TR TR AN, 48 LR S5 A 6 mL &3
2,1 mL B2, 515 150 °C o3kl 2 h; FHEZ 230
C, W80 EAEZAEIILFE R, BIIA 1 mL #i
%, thpE Py BE ke R E B LR R IR
RIS AR A 5.0 mL K, T3 s Wb
INAASE 5 min J5 258 FoK rpse HE s Y BE | 4k 2L
IR 10 min, WA B =, HHF 25 mL
RO aE T, HEE T RKEBREZE 5,1
i, T K,0,Na,0,Cr,Sr,V,Zn 250 %,
VERATE 10 mL AW T 25 mL RO b @4,
10%E K (V/V, T A ¥ 2 20 mL, T &
Al,0,,Ca0,MgO,MnO, TiO, %50 %K , B FAFEESS
FIR

2 FR5H®

21 HMEER
2.1.1 oirig &t

H T LB 5 4 B T R SIS AR FH B TR
JEHLUER A S B A IR IR R e R, AR
RS, LT BRI R 150 i 263 52 B[]
FREEM) T, BEHRR AP ii 2 B0 8 BURE = Lk i
FRAIS LA 2Ot TR AR R, T4
FRICE RS, ARG SR R R R
TR 3 SC I, i ST BB RGBT B AR A v R
TCE BTSSRk (£ 2)

F2 LENWIEL G HRINESEE
WK TERTRIE

P S 9 Rl W TR
(nm) (10°)
Al%  308.215 109 350 0.04 0.11~10
Ca%  317.933 105 300 0.04 0.11~5.0
Ca%  445.589 75 6 0.04 0.12~20.0
Crx107° 267.716 125 1000 3 9~5000
Mg%  277.669 121 10000 0.04 0.12~20.0
Mn%  257.610 130 10000  0.0006 0.003~1.0
Na%  589.592 57 500 0.01 0.03~1.0
K% 766.491 44 90 0.01 0.018~1.0
Ti% 283.216 118 70 0.01 0.04~18.0
VX107 292.402 115 1800 3 9~5000
7Znx107% 213.856 157 3000 2 6~1000

2.1.2 KB M EmkE

X FAER M7 % A S I 4 5 R
WO IEFE 4 RS IA R  RVMOT HC1-HNO,-HF -
HCIO, I##" M JF HCl-HNO,-HF-H,S0, 1" %
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1 FH e 7K AL E DL BC; Cr 45 SR AR, A 2R i i 48
AR ot v U 2 45 A 1 B L, fl T % M R ) HCL -
HNO,-HF-H,S0, I iR, N E E R, Mt
HCI-HNO,-HF- H,S0, i 5",
2.1.3 HARBBRENYWH

o1 T H A0 AR T 0 A 2 F KSR,
WOZITEWE ] EARSR I, I E R — % Ar ) i
GBWO7841 2 ML S0 40 A T e s i VE R B2
S e JE BEEURIN A 509% 1 F K 2.5,5,7.5,10
mL, Be il B FE 23 51K 5% ,10% ,15% ,20% I,
ML BRI 4 0 BOF R 25 R W%
3

M 3 77 LLE H R B T HCT- HNO, - HF -
H,S0, W0, BEEUER FE N 5% ~ 20% , I 5 45 S 1 fo
VIR 22T N AR — B, AT L4 JBOPR 82 X6 il 7 445
LM AN IO b TR it 3573 SR FH 19 1090 R BE
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x3 RNEEXE
IV 3 5% 10% 15% 20%
TiO, 19.67 19.58 19.87 19.71
Al 0, 2.24 2.25 2.23 222
Ca0 6.62 6.61 6.64 6.61
MgO 2.67 2.64 2.69 2.67
K,0 0.16 0.16 0.16 0.16
Na, 0 0.37 0.37 0.37 0.37
MnO 0.55 0.55 0.54 0.55
\% 1359 1361 1346 1347
Sr 303 303 302 301
Cr 82 83 81 83
Zn 158 157 159 157

2.2 FERKHRENE TR

R FHAVLRE 1 2 58 07 15, 80 12 {3 25 LW, DA
HEM 22 (S) 1 3 A5 ik A B, I 2 T RR A
G BR A 3 f5 0 BRI 2,

SEERF B iy R R S R BR B BT
L8t kR H R
23 FTHEWEERESEHRE

e B K — %ok fE W R GBW07838,
GBWO07839 .GBWO7841 , ¥z FEAE 5 20 7 45 B , SEA7 1
FE 12 W KGR E MEMREE SRR 4, SRR, 7
% RSD #/NF 5%, H. RE 1/NF 10% , HAE ) 5
5 2 FEE BB 9 1 b R B 23 BT A R

R4 FEHEEERERE
- . RSD RE - RSD RE . RSD RE
JLH SEHIE Wﬁk{ﬁ(nzolZ)/ (%) EHME bRUEE (n=12) (%) EEIME ARUEH (n=12) (%)
% % %
FE T G GBW07838 GBW07839 GBW07841
AL, 0, 5.18 5.19 0.48  -0.19 4.4 4.23 0.69 0.23 2.22 2.21 0.59 0.44
Ca0 13.92  13.86  0.43 0.43 3.87 3.86 0.36 0.25 6.57 6.69 0.48 1.73
MgO 8.80 8.79 0.73 0.11 19.45  19.40  0.52 0.25 271 2.88 0.86 5.84
K,0 0.22 0.23 135  -434  0.023  0.021  1.36 9.52 0.16 0.17 1.85 6.63
Na, 0 0.53 0.54 0.53 -1.85 0.12 0.12 0.74 0 0.40 0.39 0.69 1.83
MnO 0.33 0.32 0.52 3.12 0.27 0.28 0.63 =357 0.6l 0.62 0.72 2.10
TiO, 8.94 8.96 0.66 -0.22  2.96 2.95 0.39 033 1979 19.83  0.40 0.22
\% 675 681 0.78  -0.88 306 303 0.63 0.99 1286 1326 0.55 3.01
Cr 48.1 47.4 3.12 1.47 918 916 3.02 0.21 85.9 82.1 2.97 4.62
Zn 270 267 0.75 1.12 393 390 0.78 0.76 162 162 0.83 0.10
Sr 330 334 0.63 -1.19 543 53.5 0.66 1.49 317 308 0.77 2.95
3 s MnO,TiO, ,Cr,Sr,Zn 1 V 55 Z R B 43 U520 |, Fe &
il oAb B A S g0 45 14, SR T A b 119 22 5T 2 [ B

2R SR T 2R R AR
ICP - AES 3l & ALO,, CaO, MgO, K,0, Na,0,

JE , FEAR TIER R, RO R T TARSCR . 1%
D7 IEAE A R A T, AR, TARRCR =, &
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Determination of Main and Trace Elements in Ilmenite by Using

Inductively Coupled Plasma Atomic Emission Spectrometry Method
ZHAO Wei'? , WANG Qing' ,ZHANG Huitang' , CHENG Xuehai' ,XIA Chuanbo',JIANG Yun',LV Zhensheng'
( 1.Shandong Institute of Geological Sciences, Key Laboratory of Gold Mineralization Processes and Resources Utili-
zation Subordinated to the Ministry of Land and Resources, Shandong Key Laboratory of Geological Processes and
Resource Utilization in Metallic Minerals, Shandong Jinan 250013, China;2.Chemistry and Chemical Engineering
College of Jinan University, Shandong Jinan 250000, China)
Abstract ; After using hydrofluoric acid—hydrochloric acid—nitric acid—sulfuric acid to dissolve ores, the method for
determing aluminum, calcium, magnesium, potassium, sodium, manganese, titanium, chromium, strontium, zinc
and vanadium in vanadium—titanium magnetite and ilmenite at the same time by using inductively coupled plasma—
optical emission spectrometry (ICP—AES) has been established. The optimal instrument conditions and analytical
lines have been optimized for screening, and four digestion methods and the effect of acidity on the determination
have been studied. As showed by the experimental results, comparing with atomic absorption spectrometry, spectro-
photometry, titration and gravimetry methods for determing single element, ICP—AES method has outstanding ad-
vantages for determing aluminum, calcium, magnesium, potassium, sodium and other elements in vanadium—titani-
um magnetite and ilmenite, such as low detection limit, high sensitivity, wide measuring range, simple operation,
and suitability for large—scale sample measurement. The accuracy of the method (RE) is less than 10%, and the
element precision (RSD, n=12) is 0.68% ~5%. Method validation has been carried out by using national —level
reference materials. It is proved that the result is satisfied

Key words: Ilmenite; inductively coupled plasma emission spectrometer; tetrahydrate
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