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Abstract

Silicate rock whole analysis usually refers to the determination of SiO, Al,03, Fe,03, MgO, CaO,
MnO, TiO2, Na;0, K;0, P,0s BaO, H,0*, CO; and a total of 13 components. Ultrabasic rocks also
need the determination of Cr;03, NiO and CoO. The sum of the analysis results should be close to
100%, to get SiO2 content by subtracting 100% of the components calculated above. The deter-
mination results of participate ability for the national certified standard sample in this method
are consistent with the measured results in national standard method, and both the results are
within tolerance limits. Compared with the national standard method, this method has a much
shorter analysis cycle, is easy to operate, and is suitable for the SiO, content determination of
neutral and acidic rocks.
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MR E A AT B E RIESi02. AlO3. Fe;03. MgO. CaO. MnO. TiOz. Na;0. K.0. P;0s. BaO.
H20*. COZFITH13TASHIE. BEME AL TEMMCr,03. NiO. CoORliE. AHrd RIS
MNEEL100%. LL100% R _FiRA MBI EADSI0 S 8. MAAFENEAEER —Fbrre A
SN HEIEEE RS ERETEFNER B, BERERFEEZN. EAEEERET RS
PRERE, BAERE, SE0EFESE KBRS FSI0. 5.

XA
HREAEA, 20, AR, pibs, BRiEE, —SEEE

1. 5|8

RERR 225 A AT AE Al b — B T A 2 AT S AL B AL R, 20 4D 70 AR KBSy
BT AR ) NAERERR 3R A AT B N TR . X S 2R 20 6T (XRF) . FJBH & 55 & T AOR B 6 i
(ICP-AES)FH HUBAL A 55 59 114 B (ICP-MS) A4k F THERR 2 2A A 0 i, e AN HE 2 J0 3% (A 43 47 07 T 7w
TR KA ), MRERREA A s BT —NHIE 1.

A SCAE B R BUNERTE 2 0 = R E T RS, IR 200t HA5 2 Sio, & &, W{EtbE, #f
THERFENE Sio, MidyE. HE, FOERE, RORHR S 7RI RE . G2 B R0 ff 2 25 R 8 00 2 o =

2. SCUGERSy
2.1. BRI IEEE

2.1.1. {YERE
2 [F #4 i, (Thermo) 25 &5 1~ K B 6 1E 6300,

2.1.2. TIE%H
KAEBITIE: 1.15KW;
AESET: 0.6 MPa;
HBSRE: 1.00 L/min;
FHAEST: 0.2 MPa;
FEmPEAE: 1.5 mL/min;
M EEE: 12.0 mm.

2.1.3. BERLRDNLIZE2]
ALO;: 308.2:
Fe,O3: 259.9:
TiO,: 334.9;
CaO: 317.9;
MgO: 279.0:
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K,0: 766.4;
Na,O: 588.9;
MnO: 257.6;
P,0s: 177.4;
BaO: 455.4;
NiO: 231.6;
Cr,05: 283.5;
CoO: 228.6.

2.2, FREBRREZERF

2.2.1. FRoERR
ZEALERFRUEVE W p(AL,05) = 1.00 mg/mL, 41 2% HCI;
ZEAM T ERFRUETE TR p(Fe,05) = 1.00 mg/mL, /M Jf 2% HCI;
AL ERFRUEA p(TiO,) = 1.00 mg/mL, i 5% H,SO04;
A FRUEA W p(Ca0) = 1.00 mg/mL, )i 2% HCl;
FALBERREE A p(MgO) = 1.00 mg/mL, A5 2% HCl;
FALBRE R p(K,0) = 1.00 mg/mL, A JFiK;
FALINPRUETA W p(Na,O) = 1.00 mg/mL, A1 7K;
FAARFRHEVE R p(MnO) = 1.00 mg/mL, )i 5% H,SO,:
AL AR UE R p(P,0s) = 0.500 mg/mL, 1 JHiK;
FALAAR AW p(BaO) = 1.00 mg/mL, 41J# 2% HCI;
FALERARE R p(NiO) = 1.00 mg/mL, 41 2% HCl;
S T ARARUEVA TR p(Cr,05) = 1.00 mg/mL, M5 2% HCI;
FAL R UE AR p(CoO) = 1.00 mg/mL, F1 i 2% HNO;.

2.2.2. EERF
43 #r4l HCl;
S A4t HF;
43 M4l HC104.

2.3. HEATER. FREZRRH BN

HERIRREUSE TFE 0.1 g SR ZE 0.0001 g)F 30 mL R IUSR Z M, N 5 mL SRR A1 1 mL &
SRR E T AR IR IAEE A, A 1 mL SERE QWE RN, FDEZRRMAKr R rEE,
A 10 mL HCHIGiR #4328 58 20 i, U A HER 2 100 mL A2, [FINFEFE 3T BRG]
TEEE . I L AERFAIN 113 Hou R A E3].

AERRFRECHETURE 1 g (FE AR 0.0001 g), FIN CRIRR B4R B R, 78 i Py ek Em #4,
SRIEZBHITHRZE 1000°C K158 40 mine B IR, 725 E FAH 2 min f5IREMRAN TS, ¥4 30 min,
FrE. BRERL FPRESEE., R,

7 v - A e

w(SiO, ) =100% — Sum — LOI
A w(SiO, ) Fm AR E I E %: Sum FonBr ZE MM RBUT R S EM, %: LOI FoR
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RIeik s, %.
3. &R EVTHE
3.1. FRfEIZRRE

FERR B AT AL R T 22 13 ), A3 R 3L SI0, [ (810, ) | 4 BRI 13k 99%%: H 2 i £ 2 B oK Pl
AHRAE A Si0, & &R NIRMEE 0(Si0,) > 65%, HEE w(Si0,)52%~65%, k% o(Sio,)
45%~52%, IS o(Si0,)<45% [4]. HAth Al. Fe. Ca. Mg. K. Na %5 LEA A AJIRAF o]
REA BRI ZE 0 o DR AR R IR 5 A PR o ot 2 AR AN 7] (K0 55 A 2 BT AL 3% R AT 221
@ (Si0, ) & A A BURE SADZEL 73 75 b o B 2 o (AR 2 R RRAIG, Iz W BB i [5]. Bk e R 2 1)
ISR, Bk BaO A1)t 2 7o 3R BE R & bk 2 2 1 (PSSR B mfobr v B 28), 7R s BaO
PRIE R 2 s
3.2. M TFAEIA RIS A E SRR EY RANE SR

ARSI T R A B A TR B GBWO3112. GBWO3114 PR KA1 73 73 M A ) 5
GBWO03116 3 =R SR (W7 3. 4. £ 5)

FHE T 3500 AL 3 v S e e D BRI RERR A A AR 2 i 70 (EHJiI% 5 NILPT-0536) Frfs-ll e 45
R LA 1),

Table 1. The mixture standard curve

1. R ATREHL

o4 F5 WEE 1 S (mgL™) I 2 M(mgL™)
AlLOs 100 500
Fe,O3 100 500

CaO 100 500
MgO 100 500
K>,O 100 500
Na,O 100 500
MnO 10 50
TiO, 20 100
P,0s 10 50
NiO 10 50
Cr,03 10 50
CoO 10 50

Table 2. BaO standard curve
5% 2. BaO frifEphZk

253 2R WE 1 S(mgL™) WIE 2 si(mg L")

BaO 20 100
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Table 3. GBWO03112
5% 3. GBWO03112

NG =PNAHE FIME
T RE (%) RSD (%)
1 2 3 X
ALO; 0.84 £ 0.04 0.81 0.84 0.85 0.83 99.2 2.50
Fe,0; 0.093 + 0.004 0.095 0.096 0.096 0.096 102.9 0.60
Ca0 0.077 + 0.008 0.082 0.075 0.078 0.078 101.3 4.48
MgO 0.066 + 0.003 0.066 0.068 0.065 0.066 100.0 230
K,O 0.061 + 0.005 0.058 0.063 0.064 0.062 106.9 5.21
Na,0O 0.021 £ 0.004 0.022 0.019 0.024 0.022 104.8 11.62
MnO (0.0016) 0.0011 0.0021 0.0020 0.0017 106.3 31.77
TiO, 0.020 + 0.002 0.021 0.022 0.019 0.021 105.0 7.39
P,0; (0.0041) 0.0044 0.0037 0.0039 0.0040 97.6 9.01
NiO
Cr0; 0.0034 £ 0.0010 0.00038 0.00026 0.00029 0.00031 91.2 20.15
CoO - - - - - - -
BaO - - - - - - -
LOlI 0.24+0.04 0.27 0.25 0.25 0.26 1083 4.50
Si02 98.51 +0.09 98.57 98.56 98.54 98.56 100.0 0.01
Table 4. GBW03114
5% 4. GBW03114
PRk (E =NAHE FHE
HERI B RE (%) RSD (%)
1 2 3 X

ALO; 5.48 +0.07 5.50 5.52 5.47 5.50 100.3 0.46
Fe,0; 0.48 +0.02 0.47 0.48 0.48 0.48 99.3 1.21
Ca0 0.34 +0.02 0.36 0.34 0.34 0.35 102.0 3.33
MgO 0.16 +0.03 0.16 0.17 0.14 0.16 97.9 9.75
K,O 2.07+0.07 2.05 2.08 2.09 2.07 100.2 1.00
Na,0 1.09 £0.05 1.11 1.07 1.13 1.10 101.2 2.77
MnO (0.010) 0.012 0.012 0.008 0.011 106.7 21.65
TiO, 0.102+0.010 0.107 0.103 0.093 0.101 99.0 7.14
P,0s (0.014) 0.011 0.016 0.012 0.013 929 20.35
NiO
Cr0; 0.0012 % 0.0002 0.0010 0.0011 0.0011 0.0011 88.9 5.41
CoO - - - - - - -
BaO - --- - --- --- --- -
LOlI 0.53 +£0.06 0.51 0.53 0.54 0.53 99.4 2.90
Si02 89.59+0.13 89.70 89.67 89.69 89.69 100.1 0.02
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Table 5. GBW03116
52 5. GBW03116

brE(E WAE FE .
HERI % RE (%) RSD (%)
1 2 3 X
AL O, 18.63%0.15 18.57 18.70 18.66 18.64 100.1 0.36
Fe,0; 0.19+0.02 0.19 0.19 0.20 0.19 101.8 2.99
CaO 0.76+0.06 0.77 0.79 0.72 0.76 100.0 4.74
MgO 0.054+0.011 0.059 0.051 0.054 0.055 101.2 7.39
KO 9.6+0.11 9.7 9.4 9.6 9.6 99.7 1.60
Na,O 3.69+0.11 3.62 3.72 3.66 3.67 99.4 1.37
TiO, 0.048+0.007 0.044 0.049 0.047 0.047 97.2 5.39
L.O.I 0.86+0.06 0.83 0.88 0.89 0.87 100.8 3.71
Si02 66.26+0.15 66.22 66.22 66.17 66.20 99.9 0.04
HRESE LR NIL PT-0536 R A A PR T
LW E W LRES R ERRLRE TRERT. 12
#a mopap | FENRR | RETAM | RS o
Si0, 7201 7200 0.45 0
Cal 2.14 .09 0.074 0.7
Ilﬁ?ﬂﬁﬁfﬂw MgO 0.280 0.301 0.022 =1.0
ALO; 15.21 15.22 0.19 0.1
Fe, 0y 1L.56 1.58 056 -0.4
Figure 1. The results of ability to verify
B 1. WESR
3.3. Wig
I F R VR = TN AR A B 5 AR A B HER B AR B DL G I BE 9 R S5 R AT

W5 92 58 i /R R R B 5 A A o P ) — SR AR S R

4. 458

ATFEAENRERR A A7 — A AL R, JFRE T —

BRERRSR . Z& T 1UE.

D] s D7 ¥ R A0 82 Y R AT — s IR S 3 3
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