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Abstract: In order to prepare a simulation source that can replace 13N(T 1,=9.97 min) gas for direct
calibration of N monitor, this paper adopts two-step wet gel preparation technology and CO,
supercritical drying technology to carry out research on the preparation process of silicon-based
aerogel. TEOS is used as raw material to prepare precursor solution. After the precursor system was
prepared, add acetone 45 times of the precursor raw material to dilute it, and the gel was gelled at
pH=8. After supercritical drying,the preparation of the aerogel matrix meeting the requirement is
finished. Based on this process, a “Na (I,,=2.60 a) gas simulation source was developed for
calibration of a >N monitor with a density of 4.6 mg/cm3 (4 times the air density), the intra-batch
uniformity was 5%, and the inter-batch uniformity was 8%. A gas simulation source was used to
calibrate the efficiency of a "N monitor prototype, and there was a 25% relative deviation from the
simulation results.
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Fig.1 Aerogel drying process
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Table 1 Relationship between acetone addition and

aerogel density
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Fig.2 Relationship between Na* content and density
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Table 2 The results of the experiment of supercritical

drying conditions

R E/C.S. SRR/ (mg-em ™)
1 15 51
2 20 30
3 25 24
4 30 20
5 35 15
6 40 6.8
7 45 3.7
8 >45 TCLEEE

A COSSHTE/M  COATHAR/(L-min™)  F=HpIRES
1 3 1 STk
2 3 L5 AR
3 3 2 R
4 4 1 St
5 4 1.5 AT
6 4 2 T
7 5 1 AT
8 5 L5 INER SV
9 5 2 T

312 Na%kJE Na'WFESEIKR%EXLRZRT
B2, M Na' i & B 0w, 75 8080 IR
fi 2 B A, F T AHFSE 51 A 10° Bq f4¢ Na,
Na'¥ie J& 1] DL 2200 3, AL A5 2 2% 1& P NaCl 45
Ve TR R Na i TR B, BT AR 2 P AIG 2K A
(< 0.5wt%) *NaCl b5 i % W, 1 4 I 15 19 < i

E
Py, 43
~

TR

SRR s b——3B IR ¢
B3 FHRETEE
Fig.3 Drying results diagram

a



78

[ &R %i38%

HEAHE 2R 1.5 Limin B SR /N80 o B 28
PEFE CO, 22 el 6] 4 h, CO, 2843 K 2 L/min K
R I ST 2

T3 8h, CO, 38 4 i B 3 22 5% W 11 25 2% N 3d
A CO, B ACSRAL, T BE ARG, Ak T 75 s 5
1, 3035 W A B TR] B bR T R BE I ), T e s
EON ERER SIS R BEL,, (15 )5 S A HACR T
K, WS BN I S H, — M+ CO, 84 i B2
H5C B HMEE

3.3 SRS SR

ACBEIRE e E JEE fEL B T 3, AR BRI H
HES T 4, k3, R 4B, LA
17 B2 AR RS A T Al 2 2 5%, it 5] LL I B 14 4 X B
WA 22 8 8%, 1E R 4% 52 (iR 22 W B A, BT il %
g PR IR 2 5 0 R N AR, AT
LIS /N BRUR 3707 PR 8 10 3 28 A — 2 A 41
UM, A AR R R A T L R P T T
BRI 2T, X i 2 N ARG 9 7 A R WA RN

®3 SERLEEE

Table 3 Specific activity of aerogel in different parts

G5 Jit/g U TR T/ s G BE/(Bgrg ™) AN bR IR 2
1 0.0197 211014412 1688 12,5 3007 5%
2 0.0104 16700+550 2537 6.6 2999
3 0.0213 240694519 1693 142 3163
4 0.0116 107414351 1530 7.0 2868
5 0.0234 105304263 744 142 2866
6 0.0154 14704+349 1417 10.4 3193
7 0.0210 100814263 753 13.4 3021
8 0.0119 15915412 2001 8.0 3167
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Table 4 Specific activity of aerogel in different identity
Eilne2 Fitit/g UEETRTFR A/ R & RE/(Bq-g ) X hRAE w22
1 0.0301 39670+504 2113 18.77 2956 8%
2 0.0329 29687456 1612 18.42 2653
3 0.0388 28746+324 1081 26.60 3249
4 0.0329 296474347 1377 21.53 3101
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Fig.4 Simulated probe top view
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Table S Comparison between BN gas and simulated source technology under Geant4 simulation

AR 10f5 78 U BE /% I A % O15As L IE /% A% PN /%

JSEYES 5.93 5.94 5.96 5.96 7.91
T4 & 0.27 0.27 0.28 0.28 0.45
AHEBAE & 0.49 0.50 0.53 0.56 0.99
XA 1.48 1.45 1.40 1.31 1.07
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Table 6 Comparison of efficiency contribution of BN gas and simulated source under Geant4 simulation
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Fig.5 N monitor measuring device and display interface
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Table 7 Comparison of actual efficiency and

simulated efficiency of N monitor

%5 SR % PR/ % AR 22/%
1 8.42 6.33 24.8
2 8.01 5.94 25.8
3 8.16 6.14 247
4 7.80 5.75 26.2
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