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of: Ay sl 71 o] iR TN WASE WA BAALS AT S5l F24
AH-E = dimethyldibutyltetradecylmaonamide (DMDBTDMA)E §H43311, ¥4 € DMDBTDMAE ®Co
v} WA 0 2 ZAMNZ o] A EE A BejAME-S A 2 B 5k T WA ZAFE DMDBTDMA
g3 FT-IR 29 E R} El-AHE2dEly W GCMSSIM WHo g =43 232 vHlgo 2 n
methylbutylamine, tetradecane, 1-tetradecanol 3%5-2] WA EajAHES] EAE SASIATE 352 WA
wellikE ke o5 EEE43 ndodecanes WHEEEH(ISTD)E AHE-slo] GCMSSIM W o=

r\r

2 & KU FO

MHT

% 5%*46}%’3} AR RaAEe] tigt & o] ARntEadA Yehd wEE A%, 2=} 3§
Ao FHA By ARE Ao, F o] ARrfEa oA n-methylbutylamine, n-dodecane,

tetradecane 3! 1-tetradecanol Z}7+9] /gitell it 33 HAEAIZRS 7H7) 2354, 8.83%, 10687 ! 1275
o]t 28] tetradecane WA Zall4tE2] F=7F DMDBTDMAS] WA st Hle st
FHHAE 1A

Abstract: Dimethyldibutyltetradecylmalonamide (DMDBTDMA) extractant was used in a solvent extraction
process for a radioactive liquid waste treatment. For the study of radiolysis phenomena, DMDBTDMA was
synthesized and the degradation compounds (n-methylbutylamine, tetradecane, 1-tetradecanol) in the DMDBTDMA
extractant, irradiated with ®Co gamma ray, were identified and determined as radiolysis products by a Fourier
transform infrared (FT-IR), gas chromatograph/mass spectrometer (GC/MS) analysis and GC/MS with selected
ion monitoring (SIM) mode. Retention behavior of n-methylbutylamine, n-dodecane, tetradecane and 1-
tetradecanol in the total ion chromatogram with the standard materials and n-dodecane as the internal
standard (ISTD) were 2.35 min., 8.83 min., 10.68 min. and 12.75 min., respectively. In the case of tetradecane,
there was a linear relationship between the concentration of the tetradecane and the absorbed dose of the y-
ray irradiated DMDBTDMA.
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DMDBTDMAS] $H4d & WA

P B ahEe] GCMS #4 405

Table 1. Operating conditions of gas chromatography for the determination of DMDBTDMA

GC Condition
System Hewlett-Packard 5890 series || Gas Chromatograph
Analytical column DB-1HT (15 mx0.32 mmx0.1 um) capillary
Oven temp. 100°C (1 min. to 350°C (10 min.), rate : 10°C. min.
Detector Flame ionization detector (FID)
Injector temp. 250°C
Detector temp. 300°C
Table 2. Operating conditions of gas chromatograph/massspectrometer for the determination of radiolyss products in y-irradiated
DMDBTDMA

GC/MSD Condition
System Agilent Technologies 6890N Gas Chromatograph/5973 MSD
Analytical column HP-1IMS (30 mx0.25 mmx0.25 um) capillary
Oven temp. 100°C (1 min. to 350°C (10 min.), rate : 10°C.min.
Detector 5973N mass selective detector (MSD)
Injector temp. 250°C
lonization energy 70 eV
lonization temp. 200°C

lonization mode

Electron impact (EI)

Z(ISTD)Z A <& n-dodecanes W EH2-o] 83 A| A
77te] =7} 1000 ug/m L9l EF§e HEUTh
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AS ez g4 01—0:] Eglon] E FaEgde
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AF-400, ¥C-NMR spectrometer= Bruker AF-100, FT-
IR spectrometeri= Perkin-Elmer 1600 seriesS: A}-§-3)
%1th. DMDBTDMA #4J¢l] AF8-3F 7]17]1:= Hewlett
Packard 5890 series Il gas chromatography<} Agilent
technology A+] 6890N GC/Agilent 5973 mass sdective
detector (MSD), FT-IR Spectrometer~= Bomem Model
M-13 seriesE AH&-sk3lom, A4 g GC % GCIMS
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Table 3. Determination of DMDBTDMA concentration by
GC in y-ray irradiated DMDBTDMA

Concentration of

y-ray Irradiation, Gy DMDBTDMA. %

0 100.0
1x10° 99.98
1x10* 99.95
1x10° 99.93
1x10° 95.92
2x10° 90.38

F7F D1 23} o}¥l(secondary aming) T 3= WA
H|ZA DMDBTDMACIA S HA] egtd 324
WARA FeAdege] S71esE 939 A71% F7tst
£ AoZ Hol WA B4Rl o vaz et
o}

DMDBTDMAE %Co (95,000 Ci) 77}A-S HhALA
FaM o] 1x10%-2x10° Gy HEZ A7 oS
Table 1¢] =74 GCZ DMDBTDMA s% #43%
A3}E Table 39 FEIIAT. BAEAE HW
DMDBTDMA 9] WAMAE& & 1x10%~1x10° Gy7}A]
£ AA3) A3 E T 1x10° GyF-E AR A %
o] 71842 DMDBTDMA 2] AAe o 3
ZHA o 2 HAlElo] DMDBTDMASY] HWHAFA &3 7} 1t
AP ZAPA ] vFste] R E 3 1SS AR
AT & 4 Idth. 23 DMDBTDMAS] Ht
AP BE4HES DMDBTDMASH 9o 2= 4
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Fig. 1. FT-IR spectra of y-irradiated DMDBTDMA.
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[1]C4Ho(57)+ CHaNCOCHC4HxCOCH:NC4Ho(381).
[2]C4HoNCH2(86)+ OCCHC14Hx,CONCHCaH(352).
[3]C4HoNCH3CO(114)+C14H,CHCONCH,C,Ho(324).
[4]C14H2(197)+CsHyNCHsCOCH,COCHSNC Ho(241).

DMDBTDMA =t} E7}ko] 22 diamide 332
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A EJ A HFE e 23 ol E % Fig 29
GC/MS ~H EZH A Yep}= i} e 28]3 Fig. 3

ZteRdta d3EI e oA shetEe] A4 H ©] DMDBTDMA AR EaitEol thgh A5 &5 nt
© o dAEe BA B A o Bo 9H PARLALE g %S 7
€ e/ e st 28 & A st ZEAEES wHE e A AR
EApgre] e BadES VAR SLEER 4 DMDBTDMA Al&Fdl il sle A 234t
c14||129c|n3 [3]
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[
1] o
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1 1 o o
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Fig. 2. Mass spectrum of y-irradiated DMDBTDMA (1x10° Gy).
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DMDBTDMA : C2iHsaN202 :

CH3
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Fig. 3. Schematic diagram of the radiolytic degradation of DMDBTDMA.
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Fig. 4. Tota ion chromatogram (TIC) of standards compounds obtained by GC/MS-SIM. (The peak number : 1. n-methylbutylamine,
2. n-dodecane (ISTD), 3. tetradecane, 4. 1-tetradecanol)
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7 ARy, 7Y TFEe AokS BFEEAE AN

"6; gl = n iy oy
3l n-dodecanes WH ¥FEZ(ISTD)E ARS-3F &

o]-g-2je] thate] HP-IMS 2] (30 mx0.25 mmx0.25
um)S A-g-3ske] GOMSSIMEZ ¢l A3-S 13t
22} o}l 33FE-<1 n-methylbutylamine (87.17), &2
31929 tetradecane (198.40) ¥ ¢I& 3}H3HE9] 1-
tetradecanol (214.39)2] 3% 3IHES EFAEE T
o] GCIMSSIMo. 2 HA3% & o] AZnEIHY
(TIC) A FFig. 4o+ 2x10° GyE WA zAMH
DMDBTDMA A|£9] % o]& aAZnlEdl B4
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Fig. 5. Total ion chromatogram (TIC) of y-ray irradiated DMDBTDMA (2x10° Gy) obtained by GC/MS-SIM. (The peak
number : 1. n-methylbutylamine, 2. n-dodecane (ISTD), 3. tetradecane, 4. 1-tetradecanol)

Table 4. Radiolytic degradation products concentration of
DMDBTDMA andysed by GC/MS-SIM

Irradiation, n-methylbuty- tetradecane  1-tetradecanol
Gy  lamine (ppm) (ppm) (ppm)
1x10* N.D 30 1610
1x10° 8090 330 1670
1x10° 1540 660 1900
2x10° 3080 740 1460
3x10° 14960 820 2120

a7 AZEEE A7HE 29, n-methylbutylamine
235804 HAEEHAL tetradecaneS 10.68%, 2183
1-tetradecanol > 12.75%-A AZEFHJeH YiEE
&2l n-dodecane= 8.83%0lA AZH ATt WA
EaAde] Ix10°Gy, 1x10°Gy, 1x10°Gy, 2x10°Gy 2
3X10°Gy F == AN S ZAAIA HE DMDBTDMA
AN EZ HP-IMS #2230 mx0.25 mmx0.25 um)<
AH&-ste] GCMSSIM WHH o & Zhubid F7d 2
w2 57l AlEol tigt EAAAE Table 49 75315
th. Table 45 HW, 37A] WA ESAES
tetradecane 2 WA &A1 7ol Bl # 81 tetradecane
Tt vtele AEBAE EA S (Fig. 6), n
methylbutylamine?} tetradecanol-& WM F=Al 23t
o] Al e WEst o] Erbsetiith ¢
WA 0 A WE 3R] WS ke 2878 7f

szt Mg sita A glom, ojg e

e
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Fig. 6. Correlation of tetradecane concentration and absorbed
dose level of y-irradiated DMDBTDMA.
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