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Abstract
A Study on the Characteristics of Ammonium Thiocyanate in
Fricke Dosimeter Solution
Chang Kyun Kim, Joon Huh

Dept. of Radiotechnology, Junior College of Public Health and
Medical Technology, Korea University, Seoul, Korea

Fricke dosimeter solution in chemical dosimeters consists of Ferrous sulfate, Sodium

chloride and Sulfuric acid.

Authors made a new experiment on the characteristics of dosimeter solution with

Ammonium Thiocyanate and the results obtained were as follows;

1. The chemical oxidation response after irradiation was very rapid (within fifteen

minutes).

2. A preventive measure of the spontaneous oxidation as time goes on was possible

to use 0.1 mM instead of ImM Ferrous sulfate solution.

3. 477nm in wavelength of spectrophotometer was most ideal to measure optical

density in this solution

B x I. &% %
L BRI ERS B8
I.# & 2. Wl =& SHEERE
I. #% g B 3. Ko =2 AREEL
1 REEARS Wi 4. BEENMRSY BE
2. HIERE 2 ME V. # &
3. BT BEH



1.8 &

BiE7 = BEBE-#S FAT (LBKREE7 KRad
#HEY KEST WEsed ddAe 73 BES B
ol 2 HR st vk 129

a2y HEHES BAY £MELSHY Ev HEHER
B @R delAE oAyt HeRE XM
k7l ol Fol Bl AL R B A Bt R
A S ERES #Hol FFT L MEST AERE
R =l de.

a8ty LB FEE RASY 25t 42 B
ol Hatd BT 5+ v d87A HHES RE
Hgov 459 vl AL BEdl ol R E
e {LBERE HEH KBSt #Mks Be ERS
DE ANE F A EBRADRY ERF| HEH
Z3Es] 2 9o+ 7). Thielens® 9 Law® & HIE I8
HEY FTRES FEMez 37 R/stdHe 1o
2 optical cell & AT 2A Akstctn HEHsY
2 Rudstam % 4) & EEMB—E-S FHAT KRG
A ferric ion Y KEE mbARo=4 ARESY
o3 #@Estgos =3 Frigerio H-& 1249 thiocya -
nate & Yo KES {E#A 712 ferric ion 4
BRE HEREE Tk sdste #Es s 28d
thiocyanate i i © 2 Y HmE—# 8RML &
{tEge =oiE MEmo 2 WMESY gl 4, EHE
+ {LBE RS AW thiocyanate S BEAT HEdH

B RERES v 839 & Wes AEs g

1. #% o ik

1 BEEERY RS
AEROA FAY CRREIARY BEHERL o
=3 2t

@B Fricke dosimeter sohtion’s)

Ferrous sulfate (FeSO4-7H,0J): 1 mM

Sodium chloride (NaCl ] 1 mM

Sulfuric acid (H2S04) 0.4 mM
o) BER Bl

Ferrous sulfate (FeSO4*7H-0) : 0.1 mM

Sodium chloride (NaCl1J 1 mM

Sulfuric acid(H>S04J 0.4 mM
&) Ammonium thiocyanate %K

Ammonium thiocyanate (NHsSCNJ: 1 mM

A9 6h, &b, EH e BRE Ed £HA" E
alkaline BB #&#8/K°]l 9 ammonium thiocyanate %

o
«

We BiEs A 50 Lkl s

2. WESZE 9 MH
B S4B Co—60 4,000 Ci (Original activity)
S3YFEET:  Hitachi Model 101
BIWA 2% Screw capped 10cc capacity glass tube.

3. BIER®E

BRA R B LB Fuhes T2 &
£3%}7] £ Dichromate cleaning solution o] &S
SHE #25 Ao £532 Hoyf ohg oAl FHlE
sl Aotk 2o FEE2 A4 RICERE
A alkaline B7&EKE FifAsle Fos HERE K
E271% ovendl PolA 600°C 2 1RHERE EiA
ek, ookl Fo M BT BER=2 R
Ridl& oh4l & BRozA 4 2yl 2 ARE
HeAs A A BIRE deol RS

B Bas BRS IAEAEHZA XKBEEEE
BlgEst gl ol A silica cell -& 1cm 2+ 5cm “mini
cell " ol i3 A=A DIHEEY KIAKEL 304
nmeb 477 omeo) vk, =T RKERE-S ferrous sul-
fate &) B Dol fketel BHS AT BHRY B
£e] 304 nm 4ol = SFHRAKREE 2180, zeat-
hiocyanate 2 BA# BKoeA BEHEEE 477
mm<el Bl e 1YW 1) & AN SFEAREEXR
e HHE S,

13,000

11,0004

Molar extinction coefficient

9000
7,000
5,000 . :
T
0 04 08 12 L6
NH¢SCN (M)

Fig. 1. Molar extinction coefficient of

ferric thiocyanate complex
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Fig. 2. Optical density by absorbed dose
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Fig. 3. Reaction by time
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Fig.5. Optical density by absorbed dose
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