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Siegrist, R.L. et al. (Eds.), In Situ Chemical Oxidation for Groundwater Remediation, Springer, New York, NY, p.7.
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-9m ~ -25m
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ṇ 12

ểḰ ︣ Ḵ ἲ GL-20.5Ỳ

ỄḰ פּ ︣ פּ ︣ Ḵפּ

 ἲ ṇ mmolFe /L ︣

ễḰMGDA HIDS ṇ TCEצּ נּ

ẑ Ḳ Ṭ5g : 2.5mL
ẑ 1.3mg/kg -drysoil לּ TCE
ẑ ṇ 0.5mL
ẑ 0.5mL
ẑ ṇ צּ

 ︡
ẑ pH6.2~6.5 לּ

2.0  5.0      10

(mmol/L)

500

750 

1000 

ṇ  (mmol/L) 

90%

4ḰGL-15.5m TCE Ḯ



ỄḰ פּ 13

 GL-20.5m 5g+ 5mL

 MGDAּט ךּ HIDS 10mmol/L לּ

 10 טּ ךּ 30 0.45ͫm ṇ

 ṕ Ṗ Fe

<0.0036 0.0038

10mmol/L ṇ ḭ30
3.7~4.5mmol/L Fe

︣
ṕ Ṗּצ Ḯ
ṇ צּ ︣ ︡

10 30

פּ ︡ כֿךּ



ễḰMGDA TCEצּ נּ 14

MGDA ḭ ṇ צּ

< ṇ >

5.0mmol/L 10mmol/L

500mmol/L

750mmol/L

1000mmol/L

2.5mmol/L < >

ṇ 10mmol/L 1.5 70% ︣

3 ︣



ễḰHIDS TCEצּ נּ 15

MGDA HIDS  ḭ ṇ צּ  

< ṇ >

5.0mmol/L 10mmol/L

500mmol/L

750mmol/L

1000mmol/L

2.5mmol/L < >

ṇ 10mmol/L 1.5 70% ︣ פ40%ּ︡  ︡ ךּ

3 ︣  5 צּ



ễḰ ︣ ṇ 16

ףּ ךּ טּ︡פּ צּ ︣ Ḵ
צּ 7.5mmol/LצMGDAּךּקּ ḭ צּ HIDSךּאל 2.5mmol/L

TCE1.5h 24h TCE

HIDS

MGDA ךּקּ ú3h

Ẇ 5h

Ẇ 70%

ú40%

ú17%

ú13%

ṇ

ךּאל

M-Fe3+

M-Fe2+

ṧ ἲ ṧ

H-Fe3+

H-Fe2+ Fe(OH)3

ṧ ἲ ṧ

H-Fe3+

H-Fe2+OHḱ OHḱ

0~3h MGDAּצ 3h HIDSּצ



ễḰ ṇ ḲMGDA:HIDS=3:1
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ṇ ךּ כֿ ḭMGDA ṕ 3h Ṗ HIDS
ṕ TCE צּ Ṗךּ ︣ כֿ צּ קּ

< ṇ >

5.0mmol/L 10mmol/L

500mmol/L

750mmol/L

1000mmol/L

2.5mmol/L < >

￼

90% כֿ︣ צּ קּ



ễḰ ṇ  ( 1000mmol/L Ṗ 18

HIDS
MDGA

3:1

HIDS

MDGA

3:1

HIDSMDGA

︡ ḭצּ ︡
TCE צּ ךּ כֿ צּ קּ

< ṇ  10mmol/L> < ṇ  2.5mmol/L>



ṇ 19

ểḰ ︣ Ḵ ἲ GL-20.5Ỳ

ỄḰ פּ ︣ פּ ︣ Ḵפּ

 ἲ ṇ mmolFe /L ︣

ễḰMGDA HIDS ṇ TCEצּ נּ

ẑ Ḳ Ṭ5g : 2.5mL
ẑ 1.3mg/kg -drysoil לּ TCE
ẑ ṇ 0.5mL
ẑ 0.5mL
ẑ ṇ צּ

 ︡
ẑ pH6.2~6.4 לּ

2.0  5.0      10

(mmol/L)

500

750 

1000 

ṇ  (mmol/L) 

4ḰGL-15.5m TCE Ḯ

90%

GL-15.5m Cd צּ ︡ ḭ GL-18~21m
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-25m

-9m

Ẋ -18.67m Ṍ-21.67m 33cm ḱ4L/

Ẋ 1 -18.67m Ṍ-20.33m 120L￼

Ẋ 2 -20.33m Ṍ-21.67m 120L￼ ︡ḭ
 40L￼

-21.67m

-18.67m

Ẋ 3m ︡ Cd

ḱ
ḱ
ḱ ṕGL-4m)

ḱ 2

ḱ ṇ

< 2 >
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PṌt ṕ ,2000 Ṗ 23

Ẋ Ẋ 



Ḳ צּ 24

>5x10 -7m/s 

<5x10 -7m/s
ẓ 4L/ בֿ טּצּ
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6/9 קּ ךּ צּ
שּ ךּ ︡ ךּ Ḵפּ

-25m

-9m

-21.67m

-18.67m

Ḳ Br - 25


