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PFAS管理與重金屬處理技術 

講習會 

會議議程表 

時間 課程內容 主講人 

13：00~13：30 報到暨持久性有機污染物(POPs)宣導影片播放 

13：30~13：35 長官致詞 經濟部產業發展署 

13：35~14：50 

國際公約趨勢與 

PFAS物質管制政策 

(含 Q&A) 

環境部 

化學物質管理署 

14：50~15：05 休息 

15：05~16：20 
重金屬廢水處理 

與回收技術(含 Q&A) 

陽明交通大學 

環境科技與智慧系統 

研究中心 

周珊珊 執行長 

16：20~16：30 

產業發展署 

輔導資源介紹 

(含 Q&A) 

財團法人台灣產業服務基金會 

16：30~ 散會 
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主講人 

 

環境部化學物質管理署 
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PFAS PFAS

1,462

(SNUR)

10

205 (PFAS) PFOA PFOS PFHxS
(TRI)
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(POPs) (REACH)
PFAS

PFOS PFOA PFHxS

C9-C14 PFCA PFHxA
PFOA PFAS PFAS

PFAS (2025 8 )
2023 2 10,000 PFAS

PFAS
PFAS

POPs

REACH

-

(VI)

<0.025mg/kg
<1mg/kg

1mg/kg
10mg/kg

2025 12 3
2028 8 3

PFOS PFOA2025.7 2025.7

12

POPs
(EU)

2019/1021
PFOS PFOA PFHxS

(POPs) PFOS PFOA
PFHxS

REACH C9-C14

PFCA 17

(CSCL) PFOS PFOA
PFHxS

(IChEMS) PFOS
PFOA PFHxS
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(EPMA) PFOS
PFOA PFHxS LC-
PFCA

-

PFOS 16
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PFHxS 37

PFOS 88
PFOA 329
PFHxS 181

PFOS 15
PFOA 236
PFHxS 40

PFOS 14
PFOA 372
PFHxS 176
LC-PFCA 182
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( )

- PFAS
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(NIP)

113 10 22
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107.6.28

113.4.24
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- PFAS
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357
(PFOS) (PFOA)

(1) 10 mg/kg
(2) 0.025 mg/kg
(3) 1 mg/kg

16

(%) ( )

169-01 8 50 1,2,4 1.
2. 67

169-04 353 50 1,2,4

1.
2.
3.
4.
5. PTFE

PVDF
6. FEP
7.

77

169-05 147 50 1 1. 41

(PFOS) (PFHxS)

(PFOA)
(PTFE)

(PVDF)

114 1 7 84

- 508
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1

Listed 
No.

1

Series 
No.

Chinese Name

2

English Name

2

Chemical 
Formula

2

CAS No.

3

control 
concentratio
n standard %

4

graded handling 
quantity

5

Toxicity 
Classify

169 01
Perfluorooctane sulfonic 
acid (PFOS), its salts and 
PFOS-related compounds

-- 8 50 1,2,4

99.12.24

107.06.28
109.09.08
113.04.24
114.05.13

169 04

Perfluorooctanoic acid
(PFOA), its salts and
PFOA-related
compounds

-- 8 50 1,2,4

107.06.28
109.09.08
113.04.24
114.05.13

-

8. (1) 10 mg/kg (2)
0.025mg/kg (3) 1 mg/kg (4) 0.025mg/kg (5) 1mg/kg

18

-

Item English Name CAS No. structural formula

1 Perfluorooctane sulfonic acid 1763-23-1

2 Potassium perfluorooctane sulfonate 2795-39-3

3 Lithium perfluorooctane sulfonate 29457-72-5

4 Ammonium perfluorooctane sulfonate 29081-56-9

5 Diethanolammonium perfluorooctane sulfonate 70225-14-8

6 Tetraethylammonium perfluorooctane sulfonate 56773-42-3

7 Didecyldimethylammonium perfluorooctane sulfonate 251099-16-8

8 Perfluorooctane sulfonyl fluoride 307-35-7
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-

Item English Name CAS No. structural formula

1 Perfluorooctanoic acid 335-67-1

2
Perfluorooctanoate (conjugate base of the free acid)
Octanoic acid, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
pentadecafluoro-, ion(1-)

45285-51-6

3 Branched perfluorooctanoic acid 90480-55-0

4 Hexanoic acid, 2,2,3,4,5,5,6,6,6-nonafluoro-3,4-
bis(trifluoromethyl)- 1882109-81-0

353

Poly(oxy-1,2- -[dimethoxy[3-
[(2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-1-
oxooctyl)amino]propyl]silyl]- -[[dimethoxy[3-
[(2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-pentadecafluoro-1-
oxooctyl)amino]propyl]silyl]oxy]-

154380-30-0

20

115

*
1763-23-1 29457-72-5
307-35-7

**
335-67-1

114

-PFOSs PFOAs
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-

CAS No. 

CAS No. 

0.00000000001~ 100%
( 11 )    

169-01  
169-02  
169-03  
169-04  
169-05  

169-01  
169-04  
169-05  

114 5 13

CAS No.

22

- PFAS

CAS No.

PFHxS
PFOS
PFOA

114.06.01
165

169
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- PFAS

169-05 1 355-46-4  20%

169-05 5 127133-66-8  20%

1
5

169-01 1 1763-23-1 20%

169-05 1 355-46-4  20%

169-01
169-05

114.6.1 169

24

- PFAS

PFAS
PFAS 169
0.01%

(%)

16901

0.00000000001 ~ 5
1:

:0.00000000001~5
2:

:0.00000000001~5

2795-39-3

16904
0.00000000001 ~ 5

1:
:0.00000000001~5

335-67-1

16904
0.00000000001 ~ 5

1:
:0.00000000001~5

53826-13-4

16904

0.00000000001 ~ 5
1:

:0.00000000001~5
2:

:0.00000000001~5

335-67-1

  

  

PFASPFASPFAS
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- (PFAS)

2 ( ) 0.01%( )

50 ( )

169-

PFAS

16901 16904 16905

26

-PFAS

* 3

PFAS PFAS

1-5 1
6-10 2

50 10

1

PFAS
( )

1,2001,200
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(PFAS)
PFAS (PFAS Structure

list PFASDEV)

PFAS
306

12

8

269306
PFAS 17

-

28

(PFAAs)

108

2-( )-1,1,1,2,3,3,3-

1,1,2,2,3,3,4,4,4- -N-(2-

)-1-

PFAS
30

(PTFE)

(PVDF) 113
- - -[2-[(1- -2-

-1- ) ] ] ( )

PFAS 18
4,4'-[2,2,2- -1-( ) ]

PFAS A

-
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0.1%
( 126 )

( 113 )

( 30 )

30%

0.1% 30%

-
PFAS

114 8 5 269 PFAS

30

( ~ )

-
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32



33

(NIEA)

(USEPA)
(APHA)

(JIS) 

(ASTM)

(AOAC)

(ISO)

34

Item Chinese Name English Name
CAS No.

control 
concentration 
standard %

Specified
handling of chemical 
substances of concern

regular reporting 
frequency exception

containers and 
packaging rules 

record

1 3,3,4,4,5,5,6,6,7,7,8,8,
8- -1- 1-(

) (1:2)

1-Octanol, 
3,3,4,4,5,5,6,6,7,7,8,8,8
-tridecafluoro-, 1-
(dihydrogen 
phosphate), ammonium 
salt (1:2)

1000852-37-8

0.1
. 

. 

2 N-[[2,5- -4-
(1,1,2,3,3,3-

) ] ]-2,6-

Benzamide, N-[[[2,5-
dichloro-4-(1,1,2,3,3,3-
hexafluoropropoxy)phe
nyl]amino]carbonyl]-
2,6-difluoro-
(Lufenuron)

103055-07-8

3 4,4'-( ) Benzenamine, 4,4'-
[2,2,2-trifluoro-1-
(trifluoromethyl)ethylid
ene]bis-

1095-78-9

4 4,4'-( ) 4,4'-
(Hexafluoroisopropylid
ene)diphthalic 
anhydride

1107-00-2

126 4,4,5,5,6,6,7,7,8,8,9,9,
10,10,11,11,11-

-2-

4,4,5,5,6,6,7,7,8,8,9,9,1
0,10,11,11,11-
heptadecafluoro-2-
hydroxyundecyl 
dihydrogen phosphate

94158-69-7
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Item Chinese Name English Name
CAS No.

control 
concentration 
standard %

Specified handling of 
chemical substances 

of concern

regular reporting 
frequency exception

containers and 
packaging rules 

record

1 2- 2-[
[(1,1,2,2,3,3,4,4,4-

) ] ]
3- -1,2-

2-

2-
-2-

-2-
2-

2-Propenoic acid, 2-
[methyl[(1,1,2,2,3,3,4,4,4-
nonafluorobutyl)sulfonyl]
amino]ethyl ester, telomer 
with 3-mercapto-1,2-
propanediol, polymer with 
2-methyloxirane polymer 
with oxirane di-2-
propenoate, and 2-
methyloxirane polymer 
with oxirane mono-2-
propenoate, tert-Bu 2-
ethylhexaneperoxoate-
initiated

1017237-78-3

0.1 2 . 
. 

2 2,3,3,3- -1-
1,1-

1-Propene, 2,3,3,3-
tetrafluoro-, polymer with 
1,1-difluoroethene

1034381-22-0

113 2,3,3,4,4,5,5- -1- poly(1-pentene-
2,3,3,4,4,5,5-heptafluoro-
co-ethene-co-
tetrafluoroethene)

94228-79-2

1.
2.

36

Item Chinese Name English Name
CAS No.

control 
concentration 
standard %

Specified
handling of chemical 
substances of concern

regular reporting 
frequency exception

containers and 
packaging rules 

record

1 (1E)-1- -3,3,3- -1- 1-Propene, 1-chloro-
3,3,3-trifluoro-, (1E)-

102687-65-0

0.1 2 . 
. 

2 (Z)-1- -2,3,3,3- (Z) -1-chloro-2,3,3,3-
tetrafluoropropene

111512-60-8

3 Octafluorocyclobutane 115-25-3

4 Tetrafluoroethylene 116-14-3

5 hexafluoropropene 116-15-4

6 (Z)-1- -2,3,3- (Z)-1-chloro-2,3,3-
trifluoropropene

1263679-68-0

7 1,1,1,2,2,3,4,5,5,5- -
3- -4-( )

1,1,1,2,2,3,4,5,5,5-
Decafluoro-3-methoxy-
4-
(trifluoromethyl)pentan
e

132182-92-4

8 Ethyl nonafluorobutyl 
ether

163702-05-4

30 C5-18 Perfluoro compounds, 
C5-18

86508-42-1

1.
2.
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116114 115

38

-

269
PFAS

PFAS

PFAS
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重金屬廢水處理與回收技術 

 

 

 

 

 

 

主講人 

 

陽明交通大學 

環境科技與智慧系統研究中心 

周珊珊 執行長 
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113 12 116

2

( )

(67%
    )

/

!

-

/

( )-

( ) (PCB )-

- to

( / )
Cu : 
Cu or Cu?



-

-

3

-

pH

PAC (pH )

( )

( / / )

4



(+ )

( )

( )

5

Cu : 
Cu or Cu

-

6

pH 9
pH 10.5

= + +

~25%
~50%

~25% ~50%
~50%

PCB



Na2S+

( Fenton )

/ ( )

7

88

COD COD COD

/

(ml)

MC-01

(g) (ppm)

 

(ppm)
(%)

1000 0.5 14 ND 100

500 0.1 11.7 0.01 99.9

2000 180 10000 ND 100

10000 10
100 0 100

50 0.5 99.6

JinBio MC-01



IX Service :  

R-H + Cu+2 R-Cu + 2H+

IX Regeneration : 

R-Cu + H2SO4 R-H + CuSO4

+

Cu~100 mg/L

Cu~3 mg/L

Cu<1 mg/L

9

 
 
 

 COD
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50 m3/h 

( )

11

12

: 10 BV/h
pH 4 Cu



PCB - vs.

0.7-1.5 mg/L
50%

14

<1 mg/L !!

30
( 23 PCB )

80%



<1 mg/L

PCB - vs.

0.5-1.0 mg/L

15

PCB

+

58%

42%

PCB

16

+

52%

20%

( )

1.
2. ( )



-MCR

(UF)

(MCR)

UF

17

-MCR+RO
PCB



- A ( )

COD Cu

50%

pH (mg/L) (mg/L) (mg/L) (mg/L)
9.5 1.6 0.3 0.54 0.8

MCR 9.5 0.79 0.25 0.54 < 0.1

*
FeCl3

UF PVDF
( 0.05 m2

20

MCR

(a) pH (b) (c) (d)

=48 LMH (L/m2-h)
( 20-25LMH)

MCR 3-4% 15.7%
2%

FeCl3
(mg/L) polymer %

1000-
2000 3-4

MCR
15.7



pH /

1500 m3/day
Cu 100~200 mg/L MCR

MCR - ( E )

Cu 116
Cu<1 mg/L

FeCl3 polymer
NaOH

NaOH FeCl3 polymer

1. 0.3~0.5 mg/L
2. 0.1~0.2 mg/L
3. 0.2~0.3 mg/L

MCR

0.8~1 mg/L

21

MCR
3~4% 10~13%

FeCl3
10~20 NaOH



COD

COD

23

-

EDTA

COAC 

Catalytic Oxidative Activated Carbon
(COAC)

( )

+2~+8

-

24

Nano film: 
0.01%



25

BF

++

/

25%

-

( )

- B ( )

0.7-1.5
mg/L

/

pH (mg/L) (mg/L) (mg/L) (mg/L)

9.5 1.1 0.3 0.35 0.45



- +

1. ( )

2. COAC : + +

CMD
Cu

mg/L
COD
mg/L

(1) 3 2829 15,000

(2) 1 20670 17,000

CMD
Cu

mg/L
COD
mg/L

(1) 50 240 1675

(2) 30 620 1953

COAC
1 2

27

:
B

- +

( B )
( )

pH
Cu

(mg/L)
Cu

(mg/L)
Cu

(mg/L)
COD

(mg/L)

2.7 3145 2545 5690 17514

1hr 0.71 56.5 5.5 62 21499

+ ( ) 4.2 208 170 378 1653

500ppm NaOCl+O3

( 1hr)
9.58 15.9 102 118 1280

COAC
1hr

(5 )

500ppm NaOCl+ 9.51 9.33 1.37 10.7 963

500ppm NaOCl+O3 9.59 3.96 1.14 5.1 598

,

Q=3+1 m3/day

Q=50+30 m3/day

28



PCB

-

COAC

(1)
(2)

1hr 1hr

NaOCl

10g/hr

MCR

NaOH

(1-1)
(2-1)

NaOH

29

- F ( )

COD
(mg/L) (mg/L)

NH3-N
(mg/L)

2596 9.8 82Cu COD



-

( F )
( )

COD
(mg/L)

Cu
(mg/L)

NH3-N
(mg/L)

2,596 9.8 82
1 hr + COAC 1 hr 680 0.58 32.4

30 min 2,410 9.8 82
1 hr 1,592 9.66 82

3000 ppm 2,510 <1 82

31
Cu

32



33

1) 

2) AFM®

3) AFM

4) 

34



1 microns SS

AFM STD Gr0 : 98%

AFM-ng Gr1 : 95%

5 microns SS

AFM STD Gr0 : 99.79%

: 72.97%

35

( )
Cu (total)

(mg/L)
Cu (soluble)

(mg/L)
1.8 0.72

(10 m/h) 0.78 0.72

AFM 50-70%

AFM

AFM
®

16x30

36



Kmate Filtration Ltd.

2018

SS<10ppm

200 m3/hr

SS 60 ppm

SS 10 ppm

37

2018

SS<10ppm

120 m3/hr

SS

+
6 16 m3 7.5ppm

AFM 7 8 m3 4.3ppm

38



( )

39

pH
COD<100mg/L
SS<10mg/L

AC

COD<250mg/L
SS<100mg/L

( )

40



- (HOCl)
HOCl
1 .
2 .
3 .
4 .

41

COD

( / )

PLC / /

pH

42



(WP-CF)

WP-CF
MnO2

RO

43

85%&MnO2 10%
0.6 1.4 mm
1060 kg/m3

< 3 

(WP-CF)

44

(PCB 1)
pH

EC
(us/cm)

H2O2
(ppm)

CODs
(mg/L)

Cu
(mg/L)

Ni
(mg/L)

4.5 1611 75 402 80.5 2.48

(6 BV/h)
7.56 1554 2 301 0.75 0.32

(PCB 2)
pH EC 

(us/cm)
COD

(mg/L)
Cu 

(mg/L)
1.78 7090 47 69 pH

4.5
(12 BV/h) 9.25 4060 22 2.3

( )
pH EC 

(us/cm)
COD

(mg/L)
Cu 

(mg/L)
3.68 207 233 2.4 pH

4.5
(24 BV/h) 8.15 180 168 0.32



45

-

NaOCl
?

( )
acid retardaiton

46



( )

47

2000 L/hr
H2SO4: 200 g/L 
Fe: 15 g/L

2000 L/hr
H2SO4: 250 g/L
Fe: 55 g/L 

( ) 2000 L/hr

2000 L/hr
H2SO4: 50 g/L 
Fe: 40g/L 

80%// 70%
10%

48



PCB

80%, 

49

4 m3/hr

3.5 X 3.5 m(
)

( ) KW
3 5 

50



51

5
0

500 5000 mg/
L

DNC (

)

( 500 5000 mg/L)
NO3-N 500-1500 

mg/L, 70-80%
NO3-N< 150 mg/L

52
< 500 mg/L



/
/

NO3-N 
4000 mg/L

4 CMD

pH NO3-N 
100-300 mg/L

V = 4 m3

20%

1 2 ( 100 
CMD )1

2

!! 53

- A

4 CMD
 4000 mg/L

4 kg NO3-N/m3-d

-
, 

, 

!!

54



 

 

 

 

 

 

產業發展署輔導資源介紹 

 

 

 

 

 

 

 

 

主講人 

 

財團法人台灣產業服務基金會 

  



 



114 9

( )



/

3

/ / /

(FAQ)

4



5

(
)

6



7

( ) ( ) ( )

8 9

8



9

https://sdd.nat.gov.tw/eta/index.aspx

10



E-mail

https://sdd.nat.gov.tw/eta/index.aspx

(02)7704-5165

-

11

12



13

UF RO

(MVR)

4L C

14



(RTO)

15

1-

BOD/COD

16



2- COD

COD

COD

70g /m3

(2.4g /gCOD
)

COD 100 80mg/L

BOD 4mg/L

65.2 /m3

27.0 /m3

COD

17

(mg/L) (%)

5,020 98.2

98.3 99.7

(mg/L)

COD 282,000

36,600

(mg/L) (%)

80 98.4

8 91.9

3- COD

COD

COD
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4-
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(SS)

5- VOCs

+RTO VOCs

100%
30ppm

VOCs 20 /
+RTO
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https://reurl.cc/zq0bxV
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https://reurl.cc/r93rbO
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https://reurl.cc/YE4Yxn
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https://reurl.cc/OM5GOX
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(02)27541255#2745

(02)27541255#2742

(02)7704-5249

(02)25533988 
#606

(SBTR) (02)23414105#352
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(marketplace) TCloud
0809-092-091

A+
(02)23412314

(CITD) (02)27090638 #210-222

(TIIP)
/

(02)2704-4844

(SBIR) SBIR
0800-888-968
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1.投稿稿件，請以電子郵件寄至工業污染防治刊物編輯組

2.檔案下載：徵稿啟事、撰寫格式及範例、著作權讓與同意書

3.稿件請勿一稿多投，來稿將依收件情況及範疇分期審查刊載

聯絡窗口

投稿辦法

徵稿範疇與方向

本刊特點

「工業污染防治」刊物自民國71年發刊至今，提供產業界各類工業污染防制之技術
及管理工具，據以改善製程及提升管末處理設施效能，透過學術研究與實務技術發表，
提供產、官、學、研技術交流之機會。本刊物竭誠歡迎不限期徵稿，惠請各界踴躍投稿。

陳靖瑜助理工程師

專線電話：(02)7704-5156

E-mail：watch8630@ftis.org.tw

經濟部產業發展署廣告

1.為國內歷史最悠久之環保期刊之一，至113年已發行162期，
專業論著已逾1,880篇。

2.列入國內重要專業期刊，專業技師投稿將取得60分之積分。

3.納入國家圖書館期刊文獻資訊網，各期紙本刊物於國家圖書
館永久保存。

1.空氣污染與噪音：空污防制及案例、減碳議題

2.水處理與資源再利用：節水及廢水回收再利用、再生水系統
化(如都市生活污水再利用，以供產業用水)、廢水及重金屬
處理技術

3.資源循環與再利用：資源循環及減碳行動

4.土壤處理與綠色永續化學：土壤與地下水整治及調查技術、
綠色永續韌性整治、毒性化學物質管理

5.環境管理規劃：再生能源發展與應用、永續發展策略、生命
週期評估

mailto:bradyjie0201@ftis.org.tw


部 管理署  
https://topic.moenv.gov.tw/chemiknowledgemap/cp-243-7798-c4c9f-5.html

















經濟部產業發展署  

地址：台北市大安區信義路三段 41-3 號  

電話： (02)2754-1255 

傳真： (02)2704-3753 

網址：https://www.ida.gov.tw  

 財團法人台灣產業服務基金會  

地址：台北市大安區四維路 198 巷 39 弄 14 號 1 樓  

電話： (02)2784-4188 

傳真： (02)2784-4186 

網址：https://www.ftis.org.tw  
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