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FUHT I AR A% IR B R A U . R R GE A
Si(Au) [ 22 7R # i W BURL T, BCEAE S R 2
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o, BTV E AR R4, EEEHE T E
ik PIXE 43 #f1 AT DAY B SR BOE WA G R 490 i -
La JG & A1 Cl 78 E A4 A £E 100 pm x 100 pom H4 [ 7 7 1
WX, FEoER FESMEHEMEER. FuRl
T AR T BRI T 2, BEANE AR TG R FFIEVE Y,
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REE AT
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PR HUR BERE 2B AT I R R R TH SR o
FIRE N, FI R T IOR X 260K 2 Hr 3R 159 45 Fh
JCER M oA Ja [ 2(c)], e e R T T PR AT 1A v B
X3, FF R AR AR 2 B TH (9 RBS I &L . O T 7E 2Rl
A AN TR B [ ST AR, F [E R S TR E AR AR S JE
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WA AR A5 3 1) O B IR FE B IR FE 1 0 A o

M 3(a) BT LA H, [ 5 T A R R & 1) RBS
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JCEREILIE R AE L S B R R, SIMNRA #81 & &1 La,
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B S RBLF B O TR AE . 1 3(b~d) A2 i i U
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La G RIRIEMRE AR s E, aTLEH, fEEH
% 2 T 9 BH 25 K B2 5 9 VRC i) 440 9K B (bulk concen-
tration) A — & W Xl . fE A R B L, LaCly
W CLUGRIREL) 95 THRIREE, LaimREL 15
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FE 5 La g0 R AHXHR BE 2 Lo /N T A8 AR Je ¥ 9 1 i
bl 3: 1, B BITE X AN VG AP La JC R AN & &I Cloc %
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B W TR E 2 R AN R, fERERERE
180nm LAY, ClJeE&5 La R AHXIRE 2 L RT3
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TR AR, ] LTS A IR S8 3R AR T
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Study on the Solid-liquid Interface Using Ion Beam Analysis in Vacuum

LI Xiaoyue!2, YU Tao®, MAO Guangbo'?, GUO Jinlong'?, LI Yaning'?, ZHANG Hailei®, WU Ruqun'?,
LIU Wenjing!?, ZHAO Jing'2, SHEN Cheng!?, SHEN Hao>, DU Guanghua!?!

(1. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Institute of Modern Physics, Fudan University, Shanghai 200433, China)

Abstract: The in-situ and real-time high-precision measurement of the composition and dynamic change of ele-
ments or ions (charges) at the solid-liquid interface with nano-to-micron thickness is very important in the under-
standing of the interface interaction and reaction, while traditional high-resolution ion beam analysis can not dir-
ectly measure liquid samples in vacuum environment. In this paper, a solid-liquid interface probe in vacuum was
developed. The probe used Si;N,-Al nanocomposite membrane as vacuum sealing window and electrochemical elec-
trode. The Rutherford Backscattering Spectroscopy (RBS) analysis and particle-induced X-ray Emission (PIXE)
analysis with the solid-liquid interface probes of 0.01mol/L BaCl, and 1mol/L LaCl; solution were successfully car-
ried out using Fudan University nuclear microprobe. The experimental results show that the nano-window of solid-

0'® jons/cm? in vacu-

liquid interface probe can withstand the irradiation of 2MeV He™ ions with a dose of 1.0x1
um. The distribution of structure elements in solid-liquid interface probes was successfully obtained by PIXFE ana-
lysis. The concentration of La and Cl in micron deep solution of electrode interface was obtained by Rutherford
backscattering analysis with 20-nm-resolution. On the surface of 1mol/L LaCl; solid-liquid interface electrode, elec-
trolyte ions accumulated at a high concentration at negative voltage (—2.3V), while electrolyte ions distributed at a
low concentration at positive voltage (+2.3V), and electrolyte solutions tended to bulk concentration at a depth of
about 1250 nm.

Key words: solid-liquid interface; ion beam analysis; rut sherford backscattering spectrometry; particle-induced X-

Ray emission; microbeam analysis
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