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AP R B S A2 3Kl Mg, Siy, 05 (OH),
(OH,), - 8H,0, H: LB 40 b — A ALt AL EE,
AACEE B —TE 20% LAy, B ANE A 2R R %
TRAYIER Bk SRR REOES  H NE Z T, X
VEFUEL A FR AR B T B B A 4 T T R HEAT AT
X T2 DA A7 1 0% B2 | O A A
HEEE L.

AT 2R 1 GB/T 14506—2010 H ) i
R ER T I7 12 G BE M SE TiO, \Fe, O, JE T OK:
FEGEIIE Na,0 K, 0, A E Ca0 AL O, MgO,
LR £ 45 B TR B U (TCP — MIS) 5 folc it 5
FIEE X PR PO (XRF) IlE EFRE TR,
G AT T TR TC R AT £ 0 R IR, RERY
K HEREE 2%, 3R A%, ICP — MS F= 52 5 Tl
EITTEAR S8 TR o E R
TEEINSE &5 SR FAR . XRF 0] JEfT B TR W
I (E AR B AR A e, R 5 4
FEL B 5 55 B8 TR R 5Ok (ICP — OES) i AE i b
PRI FRAE T (] B0, O %5 B Rt PR e M v A5 4
P T e 50 SN w4 I o2 V3 N1 e A I | A 20 1
SEITEE M ' H HATIE B 157 ICP - OES
S ML S TE R B AR T v

7E ICP - OES J5 3 , KEh BT AL B )7 28 38
A FIIR TS , A 7 2R BB EL TG VR I 2 0 AT
%, ARSCER AR - AR - R M O ke
7 AL B i, T2 ) 2R 5] 1o o v T L DG i i A
T4, T ICP — OES 30 5 ¥ 96 77 v i) 7 b 3
TEE L T S AL B A A T

1 SEUsRsy
L1 AYE S TRtk

Optima 8300 3% B 132 HL B & 55 B TR S9OL
Y (ICP - OES, Z& [E PerkinElmer /] ), SCD #5 ll
i, AT ST , Winlab32 #RAERLT

ICP — OES ¥ 4 TAE % 1F: RF &t 4 o %
1.3kW 215 (Ar) Jii it 12L/min, 5463 (Ar) Ji i
0.7L/min, % 81K (Ar) i1 0. 2L/min, 3 #f 3 &
1. OL/min, $EFER}E] 30s,
1.2 B g 2545

BRVBR VB BB L BE BRI AR AR ME % A R
1000 wg/mL, g B H [ R RFE TSR

IR EURUR i SR 2 o gzl , 1 A 244k
A=A R A

EE TR HHAR=18MQ « cm,
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EALERR, TR A BOR T 99.99%
1.3 FESiAsR

AR SR T A A, L iR T
J7 ORI < T4 pm POFE o 1804 FE 5 105°C
PTG, BRI 0. 2g R 1] 0. 0001g) #£ i F 50mL
RIUH LHRerr  in Ak, 585 A SmL
IR Sml iR 2mL 5 SRR, B TR AR ETHER
Z 150°Chn#is i, FeiiE o8 25 FHE 2 200°C
RSN E @ R P E S, A SmL 50% fig 1R,
INAFEER RIS, A B /K% % 100mL
A AR R B AR s A
1.4 Fbrifhsk

TR A AR S TP B R A T R R
HERA 28 W2 G B, IO i 86 5 s 1Y RATR G b
HEVS W, TR, A — 5 = B AS IR , PR 47
FRUETE IR R I R B R I A — 3, pRiE R
JCRUEE (LA it) W 1,

#1 RHIRAAHEER P OCENHRE
Table 1  Concentrations of elements in mixed standard solution

series

FRUE R HICEWRE (ug/mL)

4% ALO; TiO, K,0 Nay0 CaO MgO Fe,0
PR 1 10 0.5 1 0.5 5 20 5
2 20 1 2 1 10 40 10
FRfE3 50 2.5 5 2.5 20 100 20
R4 100 5 10 5 50 200 50
FRES 200 10 20 10 100 400 100

2 g5
2.1 EFREITAREE

VLA RE SR AT R B 72 S AR,
ICP - OESHIE TR & . WA 7 i ad F BB, o
TR DN E R il R B i, R R B TR i
PR RRE LB R, B S5 AL RO HL 2 i R AR
) {68 FHI 73 4 o

SR T T R O T A SRR —
FRIGAE VA 28T T AR VA 0 R A I T B R IR,
DLW SRR — IR nI A SR IR A R . AR SCR

SRR — IR — e SR T 2 R A

Si0, )& KT 50% , EIRPR I IMA R T LRI
HHEY Si0, , SRR -5 Si0, 16 IR gk 1o A2 Hh s o A
T SIF IR BN T AR A ) AR AR 2 R AR T AR
R0V H TR IF RAIR 1 VAR R s PR BE /N, X A
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M TCEE AL B B S /N | AT R S i o
(ER 5 0 SR T —Fh ok i R, NI RE RS 2 R v
TR IR, AL (A (ot 5 A o 4, T ELRES B e AR Ay
SURURR HE T 1k ICP — OES HEFE 2 58 A & 19 1E
F o PITASFE S TS , VAl 50 4, AHACHUG Jr X d
YESE ey
2.2 ol

LR FEEECVE T DLV RR O RE 7 2 e
T B AR AT EE S T R, $E DU R L O AR
SR AT KU R 7 2, UL SRR 2 5 1 R
A (A o T A SN 5T 4o IR T I A S A i 1Y)
VA FR AR S i e, A Rk /D 2 il SiO, KN RERR
R, Tk o8 AV R i, 5 35000 o 85 SR AR AT 5 A o=
RS RN R AR K L R IR 2% . 7EdE T
FESRTAL RS 4 FMA 2.0 3.0 .4.0.5.0.6.0.7.0
mlL SRR , X I 45 SR mT 60 SRR Ik 4mL
B 2 SR TR e (6 2) o iR DR A b I i o
4 PR SR & AT 5 5. OmL,

2 AFAGRE IR T &40 e 51 CGAaie)
Table 2

Analytical results of components under different HF

dosages

S TR R 2 A A A I e (. (% )

2.0mL  3.0mL 4.0mL 5.0mL 6.0mL 7.0mL
ALO;  3.76  4.15  4.55 4.57 4.58  4.54
Ti0, 0.13 0.16 0.18 0.18 0.18 0.18
K,0 0.19 0.22 027 0.27 0.28 0.27
Na,0  0.06 0.09 0.10 0.11 0.10  0.11
Ca0 2,05  2.29 250 2.51  2.48  2.53
MgO 14.73  17.56 18.09 18.06 18.04 18.08
Fe,0, 1,18 1.35  1.48  1.45 1.43  1.47

453

2.3 ICP - OFS A\ B ol SR HT i et e
1CP — OES i FINLIN 7 2 A4 72 6 Rk o1 , 2 g
7 2% T4/ (L S A, L 2k 2
FERE LR TR . L W e T S0k
FAER 1CP - OFS 4047 156 h £ U BEIEZ MBI,
B LT 5 A BT R R K, A
SO PR A R — IR — 5 SR R R R
TSI, B O TR 2, LR 9 B TR
BRI AL ST 5 S 1 A0y
ST ISR 0 ELE % R B I 2 AT
BRSO TR . (e SR TR T
AR R TE R A A IR AT
P 13 SR T e R Rt B St

JUR TILAE, Lk S A L O o RS
TR AE AT R o BT i 26

VEE A ) SE B4 K SiO, Rl MgO, Si0, FERE
Wt AP B4 & B. Mg 279. 553nm il Mg
280.271nm FEL A5 S 90 B K AG M EL &7, AR & Mg
i R I S A A T B 7 A R A Sk e e )
1, Mg 279. 077nm FEZ {5 W HLAR % T I &, He
Mg 285. 213nm ff NA 7 ¥ AT LR, G I R WA
B TP T & AR, U 5 5 B R[5 M L
B2 TN Ti 334.940nm, Ti 334. 940 I 0 A2 ]
i Ti 334.903 i, X E L5 R TR . Fe 544
Z HZHGELZ T &, R S E S %
THe/ME Fe 238. 204nm 1E Ry o0 trifk £k, HAthoo &
Z LR ARG AT Al 396. 153nm (K 766. 490nm .
Na 589.592nm .Ca 422. 673nm YE N/ Hrissk
2.4 SrBriikivEer
2.4.1  Jyhfe i SRR

RIS PF T T 00 5 o 28 A 11 3K,
DA 3 AS b 22 1152 8 7 B4t R 0. 53 ~ 3,25
pe/g( 2 3) , PRS2 5 A i R 2l 550 DA e e ik &5
L R K BR KA . /N 0 TR
ERIR - IR - ERIR - = AR, SR L, 1ICP
—OESLIER AT EREITLR, FIERERN
0.53 ~3.25ng/g, A 7 ok th B 5 i N S g 46 R o
A=, WA TS ERITR A S E AR
F0. 1% , A5 150 4 2 I e At FREESK

PRI I A RE S 3% B RS 7 R A B A —
FE AR WA AT s SR8, Tinds [l ISCR 78
95.3% ~108.5% Z [ (£ 3). 5% i
ICP — OES 00 e Al £k 2 5 3% 3555 v 7oy 0 4605 06 4 4k 5
W LIGE , AR [ R 96.0% ~ 105. 6% 2 [f] , I
PEF AT ik Bl A AL F 7] — K B AR Ty
A R AR B, i AR A TR

43 iR NS

Table 3  Detection limit and accuracy tests of the method

414 Fefhd s mpra TRRRE R KRR

(%) (%) (%) (%) (pe/e)
ALO;  4.57 5 9.45 98.8 0.53
TiO, 0.18 0.2 0.39 103.4 1.43
K,0 0.27 0.2 0.45 95.3 3.25
Na,0 0.1l 0.1 0.23 108.5 1.18
Ca0 2.51 2.5 4.89 97.5 1.69
MgO 18.06 10 28.45 101.4 2.46
Fe, 0, 1.45 1.5 3.02 102.3 1.36
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2.4.2 JTEKNEE %5 Hrg A

FREC 10 1570 A R 5 3 BB SR 5206y e ) 2 Table 5 Comparison of different methods
AL O, .TiO, .K,0 Na, 0, Ca0 ,MgO Fe, 0,4 10 X, W I iﬂg;fgﬁ Dﬂuzggji)
VI TE W RN RYE G 22 (RSD) N o o e
0.66% ~5.65% (3 4) ., F/Ni"* R HIICP - OES TiO, IR 0.18 0.18
AT FEEITCE,RSD £ 0.55% ~7.2% , K0 RO R 0.27 0.27
R ICP - OFS SWEME BRIy o ol

. a o . .

HH RS E AR R A5 LG, RSD 760. 7% ~2.0% MO Ak 18.15 18.06
AJ5 I RSD W 25 F b 52457 i SL g 45 4L, 2 Fe, 0 Pt 1.48 1.45

DR T 0 Ao ot B e PR A BB A T D38 )
EROUK TR &, HA SRR, AR R,
T 7= AR AN B 1 e L T 5 /N A
AT [ — 7K R B, i A AT K

4 JTENEEBE
Table 4 Precision tests of the method

AR UK 2 A RSD
s S YR E A FH{E

(%) (%) (%)
4.62 4.52 4.59 4.60 4.57

Al, O, 4.57 0.94
4.60 4.56 4.59 4.52 4.49
) 0.17 0.18 0.18 0.18 0.18

TiO, 0.18 2.73
0.17 0.18 0.18 0.18 0.17
0.27 0.27 0.27 0.27 0.28

K,0 0.27 1.55
0.28 0.27 0.27 0.27 0.27
0.10 0.11 0.11 0.12 0.11

Na, O 0.11 5.65
0.11 0.12 0.11 0.11 0.12
2.51 2.56 2.45 2.47 2.49

Ca0 2.51 2.88
2.65 2.42 2.61 2.51 2.47
17.98 18.21 18.05 17.96 17.93

MgO 18.06  0.66
18.13 17.85 18.13 18.19 138.14
1.45 1.46 1.45 1.45 1.42

Fe, 04 1.45 1.65
1.43 1.46 1.45 1.44 1.51

2.5 ARJFESR S BHENA T

K 28 WA 27 43 B J7 6 X i A0 A R Y
Al, 0, .TiO, .K,0,Na, O, Ca0 ,MgO . Fe, O, #£471l| &
(% 5) ,MEL R Tio, \K,0 ,Na,0,Ca0 Fe, 0, 54
SOTIEESRILTGZE 5+, AL O3 \MgO A /22 S AH IR
T A2 A 5K

3 e

ABEFEENL T — TP EUIRIR — AR — o SR
VAR AT, AR R N V85 WY It , ICP — OES [m] fif il
EREM AL O, [ TiO, \K,0 Na, 0 ,Ca0 ,MgO ,Fe, 0,
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HIGHLIGHTS

(1) The contents of seven major elements in sepiolite were determined by inductively coupled plasma — optical

(2)

emission spectrometry with acid digestion.

The dosage of hydrofluoric acid was optimized.

(3) A series of high — magnesium mixed standard solutions were prepared to match the matrix and reduce

interference.
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Sepiolite (< 74um) SmL HNO,+5mL HF+2mL HC10, ICP-OES analysis
dissolved on electric heating plate

ABSTRACT

BACKGROUND: Sepiolite is a widely used fibrous magnesium — rich silicate clay mineral. Sepiolite is mainly
composed of silicon and magnesium, with minor aluminum, potassium, sodium and other impurities. Determination
of the major element of sepiolite usually adopts the classical chemical analytical method. After the alkali melting
treatment, the sample is determined by volumetric method, photometry and atomic absorption spectrometry, which
is inefficient and time — consuming. Moreover, potassium and sodium cannot be simultaneously determined.
OBJECTIVES: To find an efficient method for the determination of seven major elements in sepiolite.
METHODS ; The samples were digested by hydrofluoric acid, nitric acid, and perchloric acid. Contents of major
elements such as Al, O, were determined by inductively coupled plasma — optical emission spectrometry (ICP — OES).
The dosage of hydrofluoric acid was optimized. The analytical spectral lines were Al 396. 153nm, Ti 334. 940nm,
K 766.490nm, Na 589.592nm, Ca 422.673nm, Mg 285.213nm and Fe 238.204nm, and elements were determined
by axial observation. The content of magnesium in sepiolite was high, and there was a certain matrix effect during
ICP - OES analysis. A series of high magnesium mixed standard solutions were prepared to match the matrix.
RESULTS: The linear correlation coefficient of the standard curve of each element was greater than 0.9990, the
detection limits of the method were 0. 53 - 3. 25ng/g, the relative standard deviations ( RSD, n =10) of the
measured results were 0. 66% —5.65% , and the recoveries of each element were 95.3% —108.5%.
CONCLUSIONS: Acid dissolution is easy to operate compared with the alkali fusion method. The results are
consistent with those obtained by classical chemical analytical methods and thus meet the analytical requirements of

sepiolite samples.
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