
1,4-dioxane이 물벼룩에 미치는 독성에 대한 평가

윤나나
† ․김봉기 ․정재은 ․유은희 ․이경심

수질분석과

서  론



재료 및 방법

대상 화학물질



․ ․ ․ ․

Physical/Chemical property Value

Molecular formula

Common synonyms

Molecular weight

Melting point

Boiling point

Density

KOC

Log Kow

Vapor pressure

Henry's Law constant

C4H8O2

1,4-diethylene oxide

88.1

11.8 
o
C

101.1 
o
C at 760 mmHg

1.0329 g/mL at 20 oC

1.23

-0.27

30 mmHg at 20 oC

4.88×10
-6

 atm m
3
/mol

물벼룩



Water type
Reagent added(mg/L) Final water quality

NaHCO3 CaSO4 ․ 2H2O MgSO4 KCl pH Hardness Alkalinity

Very soft

Soft

Moderately Hard

Hard

Very hard

12.0

48.0

96.0

192.0

384.0

7.5

30.0

60.0

120.0

240.0

7.5

30.0

60.0

120.0

240.0

0.5

2.0

4.0

8.0

16.0

6.4 - 6.8

7.2 - 7.6

7.4 - 7.8

7.6 - 8.0

8.0 - 8.4

10 - 13

40 - 48

80 - 100

160 - 180

280 - 320

10 - 13

30 - 35

57 - 64

110 - 120

225 - 245

μ μ

생물독성평가



․ ․ ․ ․

1st generation(F1) → 21day observation

(reproduction, growth) → F1-result

(NOEC, LOEC)

↓14 ± 1day

2nd generation(F2)

↓14 ± 1day

3rd generation(F3) → 21day observation

(reproduction, growth) → F3-result

(NOEC, LOEC)



 K2Cr2O7 EC50(mg/L)
Mean SD CV(%)

1 2 3

24 hr 1.21 1.16 1.33 1.23 0.087 8.7

contents
Exposure 

period

Concentration(mg/L)

0 5000 6000 7000 8000 9000 10000

Immobilizied average individuals
*

Rate of immobilization(%)
24 hr

0

0

0

0

0

0

0

0

8

13.3

49

81.7

60

100.0

Immobilizied average individuals
*

Rate of immobilization(%)
48 hr

0

0

0

0

2

3.3

9

15.0

52

86.7

60

100.0

60

100.0

결과 및 고찰

1,4-dioxane의 물벼룩에 대한 급성독성



․ ․ ․ ․

Chemical Exposure period
EC50(mg/L)

(95 % Confidence interval)
NOEC(mg/L)

1,4-dioxane

24 hr
8516.74

(8384.24 - 8651.34)
7000

48 hr
7405.67

(7266.81 - 7547.19)
5000

Parameter
Concentration(mg/L)

0 250 500 1000 2000 3000 4000

Survival rate(%)

Longevity(day)

100

21.0

100

21.0

100

21.0

100

21.0

100

21.0

70

20.7

0

14.6*

1,4-dioxane의 물벼룩에 대한 만성독성



Parameter
Concentration(mg/L)

0 250 500 1000 2000 3000 4000

Day to first brood

No. produced brood

Total offspring/adult

7.6 ± 0.52
a

6.3 ± 0.48

74.2 ± 4.21

7.5 ± 0.53

6.4 ± 0.52

74.4 ± 4.27

8.0 ± 0.47

6.1 ± 0.32

73.8 ± 3.49

9.8 ± 0.63
*

4.9 ± 0.57*

43.5 ± 5.48
*

13.8 ± 1.03
*

2.6 ± 0.52*

21.8 ± 5.14
*

19.8 ± 1.87
*

0.4 ± 0.52*

0.6 ± 0.84
*

-

-

-



․ ․ ․ ․

Parameter
Concentration(mg/L)

0 250 500 1000 2000 3000 4000

Length, mm

Molting time

3.39 ± 0.25
a

9.5 ± 0.53

3.37 ± 0.18

9.6 ± 0.52

3.36 ± 0.14

9.6 ± 0.52

3.28 ± 0.10

9.5 ± 0.53

3.24 ± 0.11

9.6 ± 0.52

3.09 ± 0.11
*

9.4 ± 0.52

-

-

Parameter Exposure period NOEC(mg/L) LOEC(mg/L)

Day to first brood

No. produced brood

Total offspring/adult

Length

21day

500

500

500

2000

1000

1000

1000

3000

Total 500 1000



parameter
Concentration(mg/L)

0 250 500 1000

Survival rate(%)

Day to first brood

No. produced brood

Total offspring/adult

Length, mm

Molting time

100

7.8 ± 0.42

6.1 ± 0.32

72.4 ± 4.01

3.41 ± 0.16

9.5 ± 0.53

100

8.2 ± 0.63

6.0 ± 0.47

70.4 ± 3.78

3.35 ± 0.17

9.6 ± 0.52

100

8.3 ± 0.67

5.7 ± 0.48*

67.0 ± 4.06
*

3.35 ± 0.23

9.4 ± 0.52

100

11.5 ± 1.43*

4.2 ± 0.63*

33.7 ± 5.23
*

3.26 ± 0.18

9.5 ± 0.53

Parameter Exposure period NOEC(mg/L) LOEC(mg/L)

Day to first brood

No. produced brood

Total offspring/adult

Length

21day

500

250

250

1000

1000

500

500

1000

Total 250 500

1,4-dioxane의 물벼룩에 대한 다세대노출독성

시험



․ ․ ․ ․

1세대와 3세대 물벼룩의 만성독성시험 비교



결  론

․



․ ․ ․ ․
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