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塗裝業空氣污染防制產業技術研討會 

會議議程表 

時間 課程內容 主講人 

13：40～14：00 報到 

14：00～14：10 長官致詞 經濟部工業局 

14：10～15：00 
塗裝業空氣污染相關 

法規修訂趨勢(含 Q&A) 

工業技術研究院 

綠能與環境研究所 

陳玉恭 工程師 

15：00～16：00 

塗裝業低污染塗料 

發展趨勢及應用 

(含 Q&A) 

工業技術研究院 

材料與化工技術研究所 

湯偉鉦 經理 

16：00～16：15 中場休息 

16：15～17：15 

塗裝業空污防制設備 

經驗分享 

(含 Q&A) 

台灣產業服務基金會 

鐘嘉祺 專案經理 

17：15～17：30 綜合討論 

17：30～ 散會 
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--- DMF
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90%

60 mg/Nm3

DMF
90% 20 ppm

VOCs
85

300 ppm

VOCs 92%
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VOCs 90% (400
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VOC 110 g/m2 VOCs 65 g/m2 ---
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VOCs
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VOCs

PU VOCs

VOCs
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Global Megatrend
The population of those over 65 from 8% today will increase to 13% by 2030
China and India will account for 35% of world population by 2030
60% of world population will live in cities by 2030
80% of all urban growth in the next 20 years will take place in Africa and Asia
Estimated global gap between water supply and demand will be 40% by 2030

3
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Hazard Air Pollutants (HAPs)

VOC vs. HAPs 

Volatile Organic Compound (VOC)

Not all VOC chemicals belong to HAPs (hazard Air Pollutants) and vise versa. 

6
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VOC + HAPs = SMOG ( ) 

VOC

…

NOx

…

PM

…
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Particulate Matter (PM)

VOC

8
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VOC
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Behr

• 2012 50g/l VOC
20% 5 g/l VOC

benchmark

http://www.treehugger.com/green-home/5-zero-voc-interior-paints-renovation-healthy-home.html

Treehugger 5 Zero-VOC Interior Paints for a Freshly-Renovated, Healthy Home

Behr Premium Plus 
Enamel Low Luster

Benajmin Moore 
Natura/Aura

Milk Paint YOLO 
Colorhouse

Sherwin-Williams 
Harmony

benchmark

10



Copyright ITRI 

• Work as solvents and diluents ( ) 

• Give open time and improve flow leveling ( )

• Help penetration (e. g. wood finish and coatings) 

• Coalesce polymer (such as latex emulsion) particles to form 

continuous film ( )

• Improve coatings low temperature application ( )

• Enhance coatings storage stability at low temperature 

VOCs

11
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12

VOCs ( )

any compound of carbon,      
excluding carbon monoxide, 

carbon dioxide, carbonic acid, metallic 
carbides or carbonates, and ammonium 
carbonate, which participates in 
atmospheric photochemical reactions..
EPA, SCAQMD Rule102, http://www.aqmd.gov/

organic compounds  
that have boiling 

points roughly in the range 
of 50~250 C. 
Health Canada, www.hc-sc.gc.ca

organic compounds  
that have boiling 

points roughly in the range 
of 50~250 C. 
Health Canada, www.hc-sc.gc.ca

organic compound 
having an initial boiling 

point 250 C measured at 101.3kPa 
standard atmospheric pressure.

2004/42/EC, EUR-Lex, http://eur-lex.europa.eu

' v o l a t i l i t y  O r g a n i c 
chemicals' that have a 

boiling point between 50 ~260 
a t  s t andard  a tmospher i c 

pressure.
JPMA, http://www.toryo.or.jp/index.html

' v o l a t i l i t y  O r g a n i c 
chemicals' that have a 

boiling point between 50 ~260 
a t  s t andard  a tmospher i c 

pressure.
JPMA, http://www.toryo.or.jp/index.html

'solvents' that have 
a  b o i l i n g  p o i n t 

below 250 C at standard 
a t m o s p h e r i c  p r e s s u r e .
BCF, http://www.coatings.org.uk/

'solvents' that have 
a  b o i l i n g  p o i n t 

below 250 C at standard 
a t m o s p h e r i c  p r e s s u r e .
BCF, http://www.coatings.org.uk/VOCs

Definition101.3kPa

250 C
GB 18582-2008 

101.3kPa

250 C
GB 18582-2008 

CNS15080-Maximum volatile organic 
compound content limit value for 
architectural coatings

CNS15080-Maximum volatile organic 
compound content limit value for 
architectural coatings

( )

12
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VOC means any compound of carbon, excluding carbon monoxide, carbon
dioxide, carbonic acid, metallic carbides or carbonates, and ammonium
carbonate, which participates in atmospheric photochemical reactions.

Reflect its predominant concern over outdoor air pollutants
• VOCs + NOx + heat + sunlight → O3
• Some VOCs are powerful infrared absorbers and thus contribute to the

problem of global warming.

Chemicals having negligible photochemical reactivity are not be classified as
VOC by EPA. Such as:
• Methane ( )
• Ethane ( )
• Methylene chloride ( )
• Acetone ( )
• Tetrachloroethylene ( )

VOCs 

13
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VOCs 

VOC is any organic chemical with
• Boiling point below 250 C at a standard atmospheric pressure of 101.3 kPa
• Vapor pressure higher than 0.01

VOC definition is only dependent on chemical’s B.P. and clearly defined

WHO : World Health Organization
WHO, as cited in ISO 16000-6, defined VOC as any organic
compound whose boiling point is in the range from (50 C to
100 C) to (240 C to 260 C), corresponding to having
saturation vapour pressures at 25 C greater than 100 kPa.

14
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VOCs

30 ~ 60 %
(VOCs) Non-VOC

VOCs Non-
VOCs

30g/L

200g/L (2019 )

SCAQMD
50g/L

CNS 15080
(2019 )

2004/42/EC European Directive
(2010.1.1) 

South Coast AQMD amended 
June 3, 2011

Flat 50 g/L 30 g/L 50 g/L

Nonflat 100 g/L 100 g/L 50 g/L

Lower Volatile Organic Compounds (VOCs), 
Lower cost, and Lower pollution!!

VOCs

VOCs

100g/L (2019 )

15
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ASTM ISO CNS

5

15

100

0

ISO 11890-2

ASTM 6886

CNS 15039-2

ASTM 3960

ISO 11890-1 CNS 15039-1

expected VO
C content (%

)

NIEA 
A716.10C

EPA 
5021A

NIEA EPA

VOCs

16
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Solid

Water

VOC

ISO 11890-1 ISO 11890-2

110 , 1

Karl-Fisher

100 - -

( / )

GC/MS VOC
( / )

Karl-Fisher

ISO 11890 VOCs

VOC>150g/L( =1) VOC<150g/L( =1)

(1 )
110.63
117.7
124.6
126.11
138.5~141.5

N N- 153.0
155.65
197.85
244.8

ISO 11890-1

1. > 110
2.

Butyl glycidyl ether (B.P.=164 )

Allyl glycidyl ether (B.P.=154 )

17
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0 10 20 min
40 100 250 600

A B C
ZONE

8 18 28

/ /

Karl Fischer (GC/MS) GC/MS VOC

ISO 11890-2 VOCs

Cold-injection :

: 
:

18
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ISO 11890

EU.TW ( )

USA ( )

19
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VOC

(High Solid)

• High Solid
• Non-Solvent

(Watererer-rr-based)

• Water-based
• Water-borne
• Water-dilutable

(Powder coating)

• Powder coating
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VOC

/

/

UV

( ) / / (200 )

: : :

21
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Christian Piechocki, The Dow Chemical Company, US

:

•

•

•

23
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1: 

Butyl glycidyl ether (BGE)
< 2cps
~164

Cresyl glycidyl ether (CGE)
~5~10 cps
~110

Allyl glycidyl ether (AGE)
~1.2 cps
~154

TIP: :

( VOC emission)

https://cvcthermoset.com/product-line/erisys-group/
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Bp( ) (cps) EEW

GE-20 103-107 10-18 125-137

GE-22 154-160 45-75 145-165

GE-24 266 60-70 310-330

GE-25 328.7 15-23 143-156

1: 

TIP:

https://cvcthermoset.com/product-line/erisys-group/
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+

Epoxy oligomers

R3

OO VOCsCsOCVOCs

VOCs :

VOCs : + oligomer

OHHO
O

O

O

+ OO

O

O

O

O

=
OH

HO

OH

HO

OH

HO
diols

diols

and/orand/or and/or…

OH OH

(g/mol) (cps)
Epoxy-1 6343 2543
Epoxy-2 9463 3122
Epoxy-3 7344 3975
Epoxy-4 3435 1064
Epoxy-5 2314 933

1: ( )
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1: ( )

Journal of Coatings Technology and Research volume 16, pages 377–385 (2019)

Copyright ITRI 28

S. kantheti et al./Reactive & Functional Polymers 73 (2013) 1597-1605

1: ( )
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Mater. Adv., 2021, 2, 1657-1664

1: ( )

Copyright ITRI 30

Polym Int 2011; 60: 630–634 

1: ( )
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TIP: /

Copyright ITRI 32

:

( )( )

••

••

••

••

••

••

••
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( )

water
Monomer droplet

Monomer 
droplet

micelle

Polymer particle

MMA

KPS

S

O

O

OO- +K O S

O

O

O- K+

33
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mix

Initial monomers ( Mi )
(a small portion)

DI water 
+ Surfactant

added initiators added initiators

M M

M

Pre-emulsified
monomers( Me )

Polymerization

M M

M

Initiation

Termination
M

MM

M

water-borne
acrylic binder

M

Thermal or Redox initiation

Neutralization

B

A

C
D

G

E

F
added terminator

40~70 20min~1hr
40~70
1~8hr

( )

34
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(PU)

(Prepolymer Mixing Process) 
Polyol + Diisocyanate + 

( ) 
Polyol + Diisocyanate + + +

Ketimine/Ketazine
Blocked Diamine Blocked   

Diamine Diamine 

35
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(PU)

(Prepolymer Mixing Process) 
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https://www.pcimag.com/articles/96850-waterborne-epoxy-zinc-rich-primers--there-are-viable-options-

(Epoxy)

Copyright ITRI 

Product Type Company Name Logo Trademark

Olin (Dow) D.E.N.™

Hexion (Momentive) EPON™ 

Huntsman (CVC) EPALLOY™

NPPN™

Dow chemical              XZ™

Allnex (CYTEC)              (                    ) BECKOPOX®

Hexion (Momentive)                        EPI-REZ™, EPIKOTE™

NPEW™

Dow chemical (Rohm & Haas)                     (                    ) AVANSE™ 200

BASF Acronal®, Joncryl® 

Arkema Encor®

Covestro (Bayer) Bayhydrol®, Desmodur®

Water-based PU Covestro (Bayer) Bayhydrol®, Desmodur®

High Solid Epoxy
(Novalac Epoxy)

Water-based Epoxy

Water-based Acrylic

((((((((((((((

                    ((((((((((((((((((((((                  )))))))))))))))))

         

    

                        

              ((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((((  

38
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https://www.transparencymarketresearch.com/waterbased-coatings-market.html
https://www.marketresearchfuture.com/reports/water-based-coatings-market-5742

Copyright ITRI 40
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Solvent-based (SB) Waterborne (WB)

ref: ElectrochimicaActa62 (2012) 199–206

Polymer particles 
dispersed in water

Polymer chains 
dissolve in solution

Always minor defect
Surfactant and coalescing agent remained

:

Copyright ITRI 42

VOC→ VOC
→ /

/

( / / )
/

/

/ /

/
/

/
DTM(Direct to metal)

( / / )
/5G

/ /

3C /

/
/

UV/
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/

TIP:

Copyright ITRI 44

/

TIP:
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-
-

-
-

-
- -

- -
-

-

-
-

Water dispersed 
nano-brush particles

Foot Traffic Exposure test 

Blank
Omniphobic Easy 

Clean Coating

DD~20nm

RO-Si-OR

OR

OR
Sol-Gel

solvent free

SiO2

colloidal silica

Sol-Gel

R1O-Si-hydrophobic

OR1

OR1

Blank

Omniphobicc Easy Omniphobicc asy E
Clean Coating 

Warehouse ground (hot tire pickup) Field test: US, Santa Ana

•
(9,688,866
I488927
ZL201410192793.1 )

/

Copyright ITRI 

-

surfactant

46
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- VOC

VOCs

47
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-

early rain resistance
Tg

( :silicone)

48
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silane

MP-200 silane

Zn + H2O → ZnO+ H2↑

-

49
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- PVC /
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- PVC /

Copyright ITRI 

+ → →

ITRI ( …) ( Dave )→

&

( )

ITRI &

-

52
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a
Original 210 /

1 hour ( )
210 /

2 hours ( )

X Y Z ΔYI ΔYI

S7 ITRI LW3 (ITRI ) 81.35 86.68 95.87 1.5 (0) 5.5  (2)

S14 -- Kronos ( ) 81.32 86.62 95.38 4.6 (2) 14.7 (5)

(Yellowness difference YI )
YI

0 ΔYI≤1.5;
1 1.6<ΔYI≤3.0;
2 3.1 <ΔYI≤6.0;
3 6.1 <ΔYI≤9.0;
4 9.1 <ΔYI≤12.0;
5 12.0 <ΔYI;

210 /1~2h

S7 S14
210 / 1h 210 / 2h

a PVC: 28 %, Rod No. 22, wet film thickness 50.29 μm, coated on glass. 

S7 S14

- (210 )

53
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DTM

TIP: core-shell
DTM (Direct-to Metal): /

DTM
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DTM
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DTM
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: ISO 12944-9 C4

Copyright ITRI 58

A world of possibilities for paints and coatings has been unlocked by research being 
conducted by AkzoNobel, in collaboration with the Dutch Advanced Research Center 
Chemical Building Blocks Consortium (ARC CBBC).
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:  Acrylic-Epoxy Hybrids

59

Part A  =  Acrylic-Epoxy Hybrid Resin

• Acrylic and epoxy in the same particle
• Epoxy-functional
• Colloidal properties similar to acrylic latex
• EEW similar to SER (low hardener demand)

Part B  =  WB Amine Hardener

waterborne
curing agent

MIXING

pre-dispersed
AEH hybrid resin

TIP:

Copyright ITRI 60

<50 g/L VOC capability

Long pot life (~ 4 – 10 hour pot life)

Fast cure (amine-epoxy reaction)

Fast dry time (lacquer dry of acrylic)

Fast hardness development

Good durability (due to acrylic)

Low viscosities for easy 2K mixing (i.e., a latex system)

Potential for multi-substrate use in industrial and commercial 
architectural applications

: Acrylic-Epoxy Hybrids
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2K PU: 2K PU

Copyright ITRI 

WB Acrylic binders facilitate 
easy formulation of thermal 
insulation coatings, which offer :

‒ Low thermal conductivity
(k-value)

‒ Personnel protection
(safe touch)

‒ Insulating properties / 
Energy management

‒ Energy savings

‒ Improved inspection for CUI

‒ Ease of installation vs. 
traditional insulation

62
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Energy consumption (kWh) to maintain various internal temperatures for a 
six-hour period with a 125 mil DFT insulation coating.

0 0.2 0.4 0.6 0.8 1 1.2

IC-1002-4
(silica aerogel)

            IC-1002-1
(hollow glass spheres)

No Coating

Total Energy Consumed (kWh)

180 F
250 F
325 F

Internal 
Temperature

22 – 36% 
less energy

used

Copyright ITRI 

What is Liquid Applied Sound Damping?
• The use of coatings to reduce sound and 

vibration
• Typically used in the Automotive industry as a 

replacement for bitumen or asphaltic pads used 
on interior of body

• Applied by airless spray

Where else could LASD be utilized?
Any application that can benefit from sound 
management and reduced noise, vibration, and 
harshness (NVH):

: Reducing Noise and Vibration

• Marine/Rail
• Automotive
• Agriculture & 

Construction 
Equipment

• Washers/Dryers
• Dishwashers
• Refrigerators
• HVAC Units
• Air Conditioners

• Floors/Roofs
• HVAC Ducts
• Elevator Shafts
• Service Conduits
• Boiler Rooms

64
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C
om

po
si

te
 L

os
s 

Fa
ct

or

Degrees C

Loss Factor Performance
ASTM E-756 Base Beam: 0.8 mm x 12.7 mm x 200 mm (260 mm total length)  

Bake: 30 min (25˚C), 30 min (150˚C), Frequency Interpolation: 200 Hz

-10.0 0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0

0.35 

0.30 

0.25 

0.20 

0.15 

0.10 

0.05 

0.00

Changes in Tg and other emulsion construction variables allow the tailoring of damping 
performance to individual specifications

Range of Temperature Conditions and Performance Options

65

: Reducing Noise and Vibration

Copyright ITRI 66

Bayhydrol UH Intergard®5400g PU205/PU206 Strippable Coating

/

peelable/strippable : 
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塗裝業空污防制設備經驗分享 

主講人 

台灣產業服務基金會 

鐘嘉祺 專案經理 
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VOC

2

VOCs
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VOCs
—

10
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T (oF) Cp (
Cp=0.25Btu/ft3.oF) Ci ,ppm

Cst T+ T ,

14

VOCs
1. ( ) %

( )
2. VOCs max. ppm( 

) 
3. 60%

30%

4. 40
5.

%
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(Hydrophobic Zeolite Rotor)

: 
SiO2 AIO2

(AISiO4)

NICHIAS

18

(Hydrophobic Zeolite Rotor)
1

2

3

45

6

7

8VOCs

500-550 
VOCs
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(Hydrophobic Zeolite Rotor)

+
VOCs

+
VOCs

+

NICHIAS
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DURRDUDUDURRRRRR HiTemp Technology
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DURR

24

Catalytic Product International

Xiaowen Hao, et.al, Numerical simulation of a regenerative 
thermal oxidizer for volatile organic compounds treatment, 2018
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8.0'

1"
Saddles

5.8'

32×32 Cell
Monolith

4.0'

ACTIVE

Media Depth in Feet Required to Achieve 95%
Thermal Efficiency RTO Heat Recovery

Superficial Gas Velocity = 200fpm

2552255 Lantec

MLM Series

VOCs
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VOCs
VOCs

400 C 26.1%
95% 98.3%

28

VOCs
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VOCs

30

VOCs
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VOCs

(mg/Nm3)
0.017

+ + 0.017
0.017
0.008

+ 0.008
+ 0.003

( )

VOC

32

EN779-2012
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宣導資料 
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揮發性有機化合物（Volatile Organic Compounds, VOCs）一

般係指沸點低於 150℃以下之有機化合物，其成分包含烷類、芳

烴類、烯、酯、酸、有機酮類等，種類繁多且廣泛運用於工業各

項製程中。 

由於部分 VOCs 具生物毒性，且為重要空氣污染物 O3 及

PM2.5 前驅物，對空氣品質有相當影響，為維護民眾健康，歐美

國家已持續加強 VOCs管制工作。環保署亦陸續公告「揮發性有

機物空氣污染管制及排放標準」、「汽車製造業表面塗裝作業空氣

污染物排放標準」等法規加強對產業排放 VOCs之管制。自 105

年起並辦理一系列研究計畫，調查不同塗裝製程 VOCs 排放情

形，未來環保署擬針對「金屬表面塗裝」、「塑膠品塗裝」等製程

修訂相關法規，擴大塗裝業納管範圍，達到減少環境中 VOCs、

O3及 PM2.5之目的。 

為降低產業衝擊，工業局自 109年度起辦理「產業低污染排

放技術計畫」，調查產業現況、VOCs排放情形、污染防制設備等

基線資料，作為後續衝擊評估、產業策略規劃之基礎。本年度規

劃辦理金屬表面塗裝及塑膠品塗裝兩類業者之減排輔導、最佳減

量策略報告、提供技術研析課程等工作，輔導塗裝業者提升產業

競爭力，並降低環保風險。整體工作規劃及服務項目說明如下： 

經濟部工業局 
產業低污染排放技術計畫輔導工作簡介 
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圖 1、整體工作規劃 
 

 

圖 2、服務項目 
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個人資料提供同意暨輔導申請表 

歡迎您申請工廠輔導，依據「個人資料保護法」（以下簡稱個資

法），辦理及受委託辦理之相關機關（構）、學校、團體、公司廠商、

人員，對於個人資料應於法令職掌必要範圍內為之，並均應依法律規

定嚴密保護。財團法人台灣產業服務基金會 110 年度接受經濟部工業

局委託，執行「輔導產業低污染排放技術計畫」(以下簡稱：本計畫)，

基於個資法第 8 條及第 9 條規定，請於填寫個人資料前，詳細閱讀以

下個人資料使用同意書之內容： 

一、 本計畫依據個資法之特定目的「182 其他諮詢與顧問服務」及個人

資料類別「C001 辨識個人者」，為提供廠商輔導服務及輔導後資料

寄發與聯繫，以工廠輔導申請書進行廠商個人資料蒐集，個人資料

蒐集項目，包含任職單位、姓名、電話、EMAIL 等資訊。 

二、 本計畫將於蒐集目的之存續期間合理利用申請廠商所提供的個人

資料。 

三、 本計畫僅於中華民國領域內利用您的個人資料。 

四、 本計畫將遵循個人資料保護法及相關法令之規定，並依經濟部工業

局隱私權保護政策，於業務之必要範圍內蒐集、處理及利用您的個

人資料。 

五、 廠商可依個人資料保護法第 3 條規定，就其個人資料向本計畫之窗

口聯繫：陳小姐 (電話:(02)2784-4188 分機 5156) 行使下列權利：(1)

查詢或請求閱覽、(2)請求製給複製本、(3)請求補充或更正、(4)請求

停止蒐集、處理或利用以及(5)請求刪除。 

您因行使上述權利而導致對您的權益產生減損時，本計畫不負相

關賠償責任。另依個人資料保護法第 14 條規定，本計畫得酌收成本費

用。 

六、 在您依個人資料保護法第 3 條之規定，請求停止個人資料蒐集、處

理或利用或請求刪除前，本計畫得依循個人資料保護法及相關法令

之規定，於個人資料提供之範圍與目的內使用該等個人資料。 

七、 您得自由選擇是否提供個人資料或行使前項權利，若您未提供正確

之個人資料，本計畫可能將無法為您提供特定目的之業務服務。 

八、 本計畫因業務需要而委託其他機關處理您的個人資料時，本計畫將

善盡監督之責。 

九、 您瞭解此一申請表符合個人資料保護法及相關法規之要求，且同意

本計畫留存此申請表，供日後取出查驗。 
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經濟部工業局 110年度「輔導產業低污染排放技術計畫」 

工廠輔導申請書 

經濟部工業局委託財團法人台灣產業服務基金會執行「輔導產業低污

染排放技術計畫」，提供工廠空氣污染防制相關輔導服務。 

一、 輔導與服務項目： 

(一) 空氣污染防制輔導類型（可複選）： 

揮發性有機物管制  

既存污染源削減管制(三級防制區既存污染源指定削減) 

(空氣污染防制計畫指定削減) 

非傳統化石燃料燃燒與防制設備優化 

其他                                           

(二) 藉由此次輔導，主要期望具體改善事項（可複選）： 

污染物減量 操作管理 法規或技術諮詢 其他       

二、 公司基本資料： 

公司名稱：                      

申 請 人：                      

電 話：                      

E - M a i l：                      
 

 
 

【註】本書填妥後請回覆至『E-Mail信箱：s8657009@ftis.org.tw』或『傳真：(02)2784-4186 』，

並請來電通知(02)77045173 詹坤潔 專案副理。 

---------------------------分隔線以下由輔導人員填寫-------------------------- 

訪廠記錄 

輔導日期 輔導團隊(專案工程師/顧問) 廠方代表 

    年    月    日 /         /  

    年    月    日 /         /  

    年    月    日 /         /  

□我已確認前述內容並同意個人資料之提供  申請人簽章：                

(請務必於此處加蓋公司戳章） 



108年工業污染防治刊物徵求投稿 

1.為國內歷史最悠久之環保期刊之一，至109年已發行150期，
 專業論著已逾1,786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。 

經濟部工業局 廣告 

徵稿範疇與方向 

本刊特點 

投稿辦法 

聯絡窗口 

陳工程師 專線電話：(02)7704-5167 
E-mail：sabinachen@ftis.org.tw 

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、著作權讓渡同意書 

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 

        「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。 

張工程師 專線電話：(02)7704-5176 
E-mail：yingfang@ftis.org.tw 

1.空氣污染與噪音類：空污減量、多污染與跨媒介之整治案例

2.廢(污)水處理類：廢水回收再利用、廢水氨氮及重金屬處理
技術、因應放流水標準加嚴之新技術

3.廢棄物類：綠色材料與永續物料

4.環境化學及微生物：土壤與地下水整治、毒性化學物質管理

5.環境規劃與管理：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
mailto:bradyjie0201@ftis.org.tw
mailto:bradyjie0201@ftis.org.tw
mailto:bradyjie0201@ftis.org.tw
mailto:bradyjie0201@ftis.org.tw
mailto:bradyjie0201@ftis.org.tw
mailto:bradyjie0201@ftis.org.tw
mailto:sabinachen@ftis.org.tw
mailto:sabinachen@ftis.org.tw
mailto:sabinachen@ftis.org.tw
mailto:sabinachen@ftis.org.tw
mailto:sabinachen@ftis.org.tw


何謂環境荷爾蒙

環境荷爾蒙對人體之危害

資料來源：環境荷爾蒙資訊網站
https://pops.epa.gov.tw/EDCs/Default.aspx





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 經濟部工業局  

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.moeaidb.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  

 

產業綠色技術資訊網  

https://proj.ftis.org.tw/eta/   
 


