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Table 1 The structure and chemical properties of
cyclohexanebutyric acid
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Chemical name

weTm

Cyclohexanebutyric acid

Eyiafne
Structure OH
/
O

Y ) 170 g

Mole weight

TR pH A 7 (7K RN T 50 mg L
Solubility Solubility<50 mg-L™" in water (pH=7)
GRS R 5-6

pKa

1.2 SHAESNE

pH {f A& PHS-3C kS %% pH i, {#H]
1 mol-L™" ) H,S80,4 5 NaOH i ¥J44 pH: COD i
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Fig.1 COD removal of the cyclohexanebutyric acid solutions
at different absorbed doses
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Fig.2 pH value of the cyclohexanebutyric acid solutions at
different absorbed doses
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Fig.3 Effects of initial pH value on COD of the
cyclohexanebutyric acid solutions (initial concentration of
cyclohexanebutyric acid is 40 mg-L™",
adsorbed dose is 9.75 kGy)

23 WEKNRE T ERREBIERAF

Y0146 pH fE R 2.16 IR &N 9.75 kGy B,
40 mg L RO T REEIRJE I CODG, BEXUE/K IR
P (0-5 mmol- LRk th £k &l 4 Fis . HE 4
ATA, ARAE AR XUEK IR E R 1 mmol L™, fH3F T
TRI/KIEIN COD, BRI 5, S4m IR
W COD¢, N 45.0 mg'L™', COD¢, %% 58.3%, HbA
TR K H(CODe, 25 B3 32.5%) 4 15 1 25.8%. A1,
T IO K B 7E 58 5 B A i L ity Bt — D AR
CODc, /%%, AITE— @A bR IR = .

160 F
—m— 40 mg-L", 9.75 kGy -
140 | /
T, 120f n
=
B —
< 1001 -
a
8 /’
o 80+
|
60F  Ng /
N
401
1 1 1 1 1 1
0 1 2 3 4 5

Concentration of H,0,/ mmol-L"!

4 HO, MR X IA O T BR/KIEH COD fsm (A2
TERVIMEIRFE N 40 mg L™, WIGTIESA 9.75 kGy, pH=2.16)
Fig.4 Effects of initial H,O, concentration on COD of
the cyclohexanebutyric acid solutions (initial concentration of
cyclohexanebutyric acid is 40 mg-L™,
adsorbed dose is 9.75 kGy, pH=2.16)
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Table 2 Degradation kinetics for cyclohexanebutyric acid solutions of difference initial concentrations

W ;IR A H A R R
Concentrations / mg-L ™ Kinetics equations Rate constants / h™! R

10 InCy/Cy=—0.238t+0.00469 0.238 0.989

20 InC/Cy=—0.123t+0.0399 0.123 0.985

30 InC/Cy=—0.0693t-0.119 0.0693 0.948

40 InCy/Cy=—0.0433t-0.0323 0.0433 0.993

K3 HOTRMUKEBAES S5 & WK K S 715

Table 3 Degradation Kinetics for cyclohexanebutyric acid in aqueous solutions with and without H,0,(Cy=40 mg-L™)

pasli VAL YL WA FHR R
Solutions Kinetics equations Rate constants / h™! R
Absent H,0, InCy/Cy=-0.0433t-0.0323 0.0433 0.993
Present H,O, InCy/C=—-0.0663t —-0.0199 0.0663 0.989
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EBR . MO T RRKE CODe, W E AR I
— RPN TR A EE H0, MO TR
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recalcitrant from leachate

Study on the degradation of cyclohexanebutyric acid in aqueous solution by y-ray irradiation

JIA Wenbao HE Yanquan LING Yongsheng HEI Dagian SHAN Qing ZHANG Yan

(College of materials science and technology, Nanjing University of Aeronautics and Astronautics, Nanjing 211100, China)

ABSTRACT A series of experiments on degradation of cyclohexanebutyric acid were performed by “Co y-ray

irradiation with a dose rate of 0.65 kGy-h’l. The effects of cyclohexanolbutyric acid concentration, H,O, concentration,

initial pH value, and absorbed dose on irradiation degradation efficiency were studied by analyzing the change of

chemical oxygen demand (CODc,) and pH value before and after degradation. The results indicated that the higher the

initial concentration of cyclohexanolbutyric acid was, the lower the COD¢, removal became at the same dose. And the

acidic condition was more helpful to the removal of CODc, than neutral and alkaline conditions. Moreover, H,O, and

y-ray irradiation had a significant synergistic effect, and the irradiation degradation had a promoting effect when the

initial concentration of H,O, was 1 mmol-L™". The change of COD¢, concentration follows the first order reaction

kinetics equation.

KEYWORDS vy-rays, Irradiation degradation, Cyclohexanebutyric acid, Kinetic analysis
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