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Table 1

Normal ( NOR) values of analyzed samples before

synthesis ( modified after Reference[ 37])

O Na, O K,0 TiO, $i0, e
(%) (%) (%) (%) (%)
NTS -1 28.51 - 12.49  58.64  99.64
NTS -2 23.65 - 30.49  45.86  100.00
NTS -4 33.02 - 30.40  36.58  100.00
NTS -5 31.89 - 39.86  28.18  99.93
NTS -6 14.23 - 30.58  55.19  100.00
NTS -8 37.68 - 31.35  31.96  100.00
NTS -9 18.95 - 30.53  50.52  100.00
NTS - 10 18.39 - 41.49  40.12  100.00
KTS -2 - 32.01  27.15  40.84  100.00
KTS -3 - 33.36 11.32 55.32  100.00
KTS -6 - 28.47  28.47  51.39  100.00
KTS -7 - 37.54  26.54  35.92  100.00
KTS - 10 - 25.52  37.87  36.62  100.00
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Fig. 1 Correlation between the probe diameter and the element content (Na, K, Si and Ti) in the conditions of 10nA beam current

and 10s count time

— 164 —



524

ZEFFUN, 5 RERRER IS P Na R K A s FAREH T A PR 1

B4 %

FUAP- 221 (KTS -10) , 8201855 (KTS - 6, K &
IR , S B EARTE DR ML, /I K
G T (20um—80pm) | FEf 55 F# AIK (90 um
—100pwm) (EZMAFHY Si Al Ti 54— BER B
— IR (B 1 e, ),

AT R W], & Na (19 NTS A i 7 HL T
B EARIZ—H A Na 5 25218 e m] LI
JPIt R (R OMQ) , W] PIEERR(FR®) ,
HAEP R AR B — DR X% BRIk
Al Ko TG Z X R SiAT T 5 B AR AE 25
SEGOL, AT RE-S AN RN A 56 - OFER/INRBERY 26 1F
N, Na SER AL R, L, Bl Na SUR AT 2
SR B P SRR AR XTI o s QRS R B
TRRZEHTIE R, St BB R A X A R R0 W %
A%, BII AT ik > S R 5 5 S P — A 5L A Dy
ET X BT TR SR DA NTS - 2 Ff b o
AR RN AL AR TE O T , B A IR IRE
RN HEATRE R A (B 2) o AL RS 1
SIS A AN - BEE BRI, Pl TR SRR
A, 73 B AE 80um (Si) ,50pum (Ti) Al 100um
(Na) BRBER/NZRAT T 432 T 5 HIR E W) A JE
GRS R . X RIS 3 B0 & e Al
ERJE T Na B9 BN T DR , 21 SRR i F) —
FERERE , AT LA R — U HOR Na 8§ 7B B 5" 21,
TS 300 3o 2R e oy I 26 30 HE LS (BB D) ©
HIE R, FRERHORZE FEERIR R &5,
FEE K1 KTS FEgh b, KA Si T B
BA A R PR A o SXEUE T AT AL, -
K JCEAE L T ZE if T H Na B4 B 55"
(EATRTE MR , A2 SR 4 SRR A TE B BER /),
ECHE T T ERT A BT P A A X
FRE 2 RN, ARSI B A d A Na (K54
PG L R (LA AR ) B, Had & A A
(2 F Ti AAFAE AT REZ X Na F K 7EMRA7 A BE i ™ AR
—E MR
2.2 SEBR(2) U HL TR IR SR

AL S AE R AR AL R B0 T (8
W] 10s, RBE AR 100wm ) , 38 1o 2% it 5~ 5L IR
SREEN SnA B 3nA, SRIRVHINAZE R 5 10nA ZAF
AR A LA SEER (1) al UKW, B
IR IR B 1F 215 B — AR X S AP A9 285 2 (4%
WG ) o P, 7EAS 4 2 i 22 Ik b o o)
100 wm FYRBER/ DI TIHE

NTS A fib 2 A9 R 45 2R R, 72 B/ 1 LR

54 NTS-2, 10nA, 10s

NOR

Si0, 8 (%)
o
~

TiO, % (%)
s
\
|
|
|
|

NOR

o o

Na, 0% (%)

10 20 35 40 50 60 70 80 90 100 110 120
BT AR (m)

P2 AL 10nA HLRI 10s WERLVREOAR IR T, BN IR SZA
PR BE B AR SO R & R Z G & CFE bh

NTS -2) . NOR ARG
Fig.2  Correlation between the probe diameter and the element
content in the conditions of 10nA current beam and 10s
count time for sample NTS —2. NOR refers to the normal

value before synthesis
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Fig.3 Correlation between the beam current and the element content (Na, K, Si and Ti) in the conditions of 100pm probe diameter

and 10s count time
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Parameters of Electron Probe Microanalysis for Na and K in Silicate Glass

LI Fangzhou, LI Xiaoli®
(Key Laboratory of Orogenic Belts and Crustal Evolution, Ministry of Education, School of Earth and Space

Sciences, Peking University, Beijing 100871, China)

HIGHLIGHTS

(1)

(2)

(3)

Changes of beam diameter, current and count time affected the quantitative analyses for glass in predicted

ways.

Electron probe microanalysis (EPMA) for Ti - silicate glass required larger probe diameter (80 —100wm) and

lower current beam (3 —5nA) for accurate results.

Grid analysis potentially revealed plausible chemical coupling among Na, K, Si and Ti elements in micro —

scale.
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ABSTRACT

BACKGROUND: The precise measurement for Na and K in silicate glass is usually difficult in electron probe
microanalysis ( EPMA ). Ti — containing silicate glass has an important value in basic scientific research and
application technology development, and it is urgent to carry out accurate composition analysis to provide important
data support for further scientific research work. The glass is of amorphous form and damageable under electron
bombardment. Moreover, the alkali Na and K elements can easily diffuse and migrate during the electron bombing.
Therefore, it is often necessary to set the appropriate analysis conditions through conditional experiments to ensure
that the sample can be kept as stable as possible under these conditions, so that relatively accurate quantitative
analysis results can be obtained.

OBJECTIVES: To determine the proper analytical conditions for Na and K analyses in the silicate glass.
METHODS ; Electron probe quantitative analyses for Na and K were performed in the synthetized silicate glass
samples of NTS ( Na, O — TiO, — Si0, ) and KTS (K, O - TiO, — SiO, ). By changing the probe diameter
(10 =100m) , beam current (3nA, 5nA and 10nA) and count time (10s, 20s, 30s and 40s) orderly in a series
of experiments, the optimal analytical conditions for accurate quantitative results were established.

RESULTS: The results showed a systematic change with positive trend of Na, K, Si and Ti contents with probe
diameter and count time increases, but a contrasting trend for beam current. In most cases, the conditions of larger
probe diameter up to 80 — 100wm and lower beam current (3nA or 5SnA) provided the highest Na or K content that
maximumly approaches the normal value before synthesis. This was different from the previous glass analysis
conditions, which may be related to the high Na, K and Ti content of the samples. In grid analysis for elemental
map modeling, certain correlation(s) among Na, K, Si and Ti were revealed, which provided further perspectives
for potential chemical bonds, i.e. crystallochemical structure of the sample.

CONCLUSIONS: A larger probe diameter of 100pum and lower beam current of 3 —5nA for Na and K analyses in

silicate glass are recommended for optimum analysis.

KEY WORDS:; silicate glass; Na, O - TiO, — SiO, system; K, O — TiO, — SiO, system; electron probe

mincroanalyzer; quantitative analysis; grid analysis
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