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2-2.6. Lead, &-Pb

Source: leaded gasoline (being phased out), paint (houses, cars), smelters (metal refineries);
manufacture of lead storage batteries & * 7 45778 % &% > 12 AL~ A0 F R0 Wi 3 BT Ak o

22137 FARBES S F 545 TRl

A58 (B ) pe/m3
0.24

0.11

0.10

0.09

0.05

0.02

0.03
DN o R T AR
0.07

0.06

0.05 z




2-2.6. Lead, 4-Pb

Health Effects: brain and other nervous system damage; children are at special
risk. Some lead-containing chemicals cause cancer in animals. Lead causes
digestive and other health problems. 4-¢ # & 5 ¥ 514 (o © 453
40ug/100ml ( = 4 ) ,10ug/100ml (-] 3% ) 21 +) o
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Environmental Effects: Lead can harm wildlife.

Bais g g 8 dme ffALY 4 2 0k
[1] From : ARASHRAATRER.L, | $ief R KA 2 BALL A R

4



https://www.storm.mg/article/313836
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https://zh.wikipedia.org/wiki/%E6%9C%89%E6%9C%BA
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® For example, peroxyacetyl nitrate, CH3COOONO?2:
Hydrocarbons + O2 + NO2 + light - CH3COOONO2
® The general equation Is:
CxHyO3 + NO2 — CxHyO3NO2
® PAN& B 4k ¢ * GC (gas chromatograph)+ECD (electron capture
detector) » P w2 3 B * @ Fp B ERRERBEF o

[1] J.S.Gaffney and N. A. Marley “Peroxyacetyl Nitrate (PAN): Historical Perspective”, https://wWw.osLiyservlets/purI/766296 (also fror&Wikipedia) .
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2.9 WCS HC, Non-Methane Hydrocarbon NMHC 2t
- ' § i &4, THC, TVOCs
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® HC hydrocarbons

® VOCs Volatile Organic Compounds (3 25 #4 > Z R T & LK F)
® TVOCs Total Volatile Organic Compounds

® NMHC Non-methane hydrocarbon

® THC Total hydrocarbons: volatiles and some semi-volatiles HCs
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2.2 8 VOCs, Non-Methane Hydrocarbon NMHC 27 =gk & it
' &4 ,THC, TVOCs
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http://ivy5.epa.gov.tw/epalaw/search/LordiDispFull.aspx?ltype=04&lname=0162
https://oaout.epa.gov.tw/law/LawContent.aspx?id=FL015380
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VOCsFk 1.

82 VOCSE § § R K E i 0 GIERT A e
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(Photochemical Ozone Creation Potential, POCP) - % B %% & 7 ¢ #/VOCsfisg,
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CFC-11422 CFC-115% 40 't » A4’z sPVOCs > S Folg ~ § 2 4 O30F
14 VOC (ROG, reactive organic gas) - 1.2

[1] 223 https://www.epa.gov/ozone-pollution/ozone-volatile-organic-compound-voc-exemptions-rules
[2] https://www.cdpr.ca.gov/docs/emon/vocs/vocproj/2voc_exempt_list.pdf 8
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2-2 8 VOCs, Non-Methane Hydrocarbon NMHC2t® ‘2 § v
" &% ,THC, TVOCs

VOCs# 3z %k ik

Source: VOCs are released from burning fuel (gasoline, oil, wood coal, natural gas,
etc.), solvents, paints, glues and other products used at work or at home. Cars are an
Important source of VOCs. VOCs include chemicals such as benzene, toluene,
methylene chloride and methyl chloroform [3]

[3] 2% Quizlet, https://quizlet.com/73020465/the-common-air-pollutants-flash-cards/
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2.9 ' %95, Non-Methane Hydrocarbon NMHCz2t ® g
77" &4, THC, TVOCs
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2.2 8 VOCs, Non-Methane Hydrocarbon NMHC 27 =gk & b
' &4, THC, TVOCs

%2-147 A REFF I F 5L ERES
(Flk i iplab2 222 » VOCSi 4 $ 81 T Bl » %% 7 £ %3*NMHCsz T Bk i)

’ F(F)F o
KALEY | s | Amemogimls 2y | Ao 0TI
(3 5 5t

15 0.24ppmC 2~ H
NMHC)

mC as , pbpmC as CH4
pp {E, pp Iy

CH4

0.52 0.61 74.04
0.53 0.61 71.66
0.58 0.69 73.06
0.57 0.66 74.30
0.41 0.44 63.19
0.37 0.41 61.03
0.30 0.32 51.36
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2-2 8 VOCs, Non-Methane Hydrocarbon NMHC2t® ‘2 § v
" &% ,THC, TVOCs

Health Effects: In addition to ozone (smog) effects, many VOCs can cause Sserious
health problems such as cancer and other effects

Environmental Effects: In addition to ozone (smog) effects, some VOCs such as
formaldehyde and ethylene may harm plants.

Many VOCs are also hazardous air pollutants, which can cause very serious
Ilinesses. EPA does not list VOCs as criteria air pollutants, but they are included in
this list of pollutants because efforts to control smog target VOCs for reduction.
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2-2.9. 8 vk il B (1/2)
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2-2.9. R vk 1 2 HRARF S H

B# T2 i aap 4w Fmp (92.07.23.) | > BLi3 2o 4567 5] %08 ¢
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— HEFH Dimethyl sulfide Fr-ig 57 Thiol
= .3 (RSH) - (CH3)2S RSH
- Ha R_S
=." il‘»gi?i:iﬁ[ (CH3) XNH3-X ’ X=1 ’ 2 ’ 3 HSC—S/c \H
FHH fzMethylamine —_H}#Dimethylamine = FHf Trimethylamine
CH3NH2 (CH3)2NH N(CH3)3 (C3HIN)
I_{ /N"': /CH3
H--../C_N\ H \ 'CH:3 H3C_N\
H }-I H CH3 CH,
Odor threshold: 0.00075 - 4.8 ppm 0.00076 — 4.2ppm 0.005 - 2.9 ppm
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_ OHCFCEHI:
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EAE R A S TEE I TE I EHCFCS =& TR i > H 200345460t T | BB
HEEHINA
® H 5ijfii R EHJHCFCE L Al FEHFC-32 ~ HFC-134a ~ R410A ( HFC-32FIHFC-
125D LAEERTREE) ~ & -~ Z&ERSF (From Wikipedia)
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https://zh.wikipedia.org/wiki/%E8%92%99%E7%89%B9%E5%88%A9%E5%B0%94%E8%AE%AE%E5%AE%9A%E4%B9%A6
https://zh.wikipedia.org/wiki/%E5%93%A5%E6%9C%AC%E5%93%88%E6%A0%B9
https://www.nownews.com/news/20180227/2707788/
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(2) Dioxinsg: # %

@ - {44 ETPEHVIIFEFALRFIFSALEZ YR TLIIFRETH I 2
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® ' # x (Dioxin, Polychlorinated dibenzodioxinssfi ) 2.3 B % =+ B - #F
R P2

® LR 3 L 9210487 Fr it & P2 BAL 5!»75@;,%_%3;;\ B2 (
Polychlorinated dibenzo-p-dioxins » i #PCDDs ) % 1354 % # = ¥ ¥ 4 v (
Polychlorinated dibenzofurans » f§ #PCDFs ) -

Cl 5 : Cl
Cl g Cl
G :
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He m#cp $1,234,6789: P i agwmh+ L3 - Bah+ ciza R
3?7&‘»% Ja =+ B~k e
F 323,783 h3as hF+B8 o g4 2:23,7,8-2 3 ﬂﬁy$;§\$¢(2378-
TCDD) (2,3,7,8-Tetrachlorodibenzo -p- dioxin), f\'r’;i\g»?—_Fm # 3] > # fidioxin o

0
4 AN
Cli - _JCl.

General chemical structure of PCDFs,

2,3,7,8 Dibenzo-p-dioxin where 2 < nem < 8
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TEQ = & [+ % & (toxicity equivalency quantity of TCDD) - 5 it #-% fAPCDDs %
PCDFsz. & [ ivs— 3+ 5 » 3% E 43 % & % #(Toxicity Equivalent Factor -
TER) a4 i s 2 5 ml;#,;:

2B P a k- ;,,ﬂr NATO( & International) & » 2 ¢ &3 2.2,3,7,8-TCDD 2 TEF
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International Toxicity Equivalency Factor

BE¥ETH BfE =M E ER T (TEF) ek

TCDD : tetrachlorinated dibenzo-p-dioxin
2l Lo PeCDD : pentachlorinated dibenzo-p-dioxin
1,2,3,7,8-PeCDD 055 HxCDD : hexachlorinated dibenzo-p-dioxin
1,2,3,4,7,8-tixCDD 0.1 HpCDD : heptachlorinated dibenzo-p-dioxin
Lot LRI UL OCDD : octachlorinated dibenzo-p-dioxin
1,2,3,7,8,3-HpCDD 0.1 PCDDs : polychlornated dibenzodioxins
1,2,3,4,6,7,8-HpCDD 0.0 TCDF : tetrachlornated dibenzofuran
e 0.001 PeCDF : pentachlornated dibenzofuran
2,3,7,8-TCDF 0.1 HxCDF : hexachlornated dibenzofuran
1,2,3,7,8-PeCDF 0.05 HpCDF : heptachlornated dibenzofuran
2,3,4,7,8-PeCDF 0.5 OCDF : octachlornated dibenzofuran
1,2,3,4,7,8-HXCDF 0.1 PCDFs : polychlornated dibenzofurans

1,2,3,6,7,8-HXCDF 0.1
23,467 8HxCDF o TEQ=2 ( PCDD;xTEF;)
2,3,4,6,7,8-HxCDF 0.1 ' '
1,2,3,4,6,7,8-HpCDF 0.01 +3 ( PCDFiXTE Fi>
1,2,3,4,7,8,9-HpCDF 0.01

OCDF 0.001
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0.25 A
10 % ~ 5 2
(2.95. 8:[10 ) T - A
7% Sl 7% s I E g A
(pg TEQ/m3) ® 0.15 &
jtﬁlglmj ST=. 0.022 % T 1 4+
’T’j‘_w:l:.m:[ e 0.031 ﬁ 0.1 Py
HE7E T & 0.052 ﬁ
e = 0.05 2 &
B 5 P A2 h 0.030 B % T T 71 PS
[
[m{mi
_ PEEA]
= B2 mn 0.043 O i T oM ol [ ork [ oo | oo |iook [1omE |
S ZF44) | 0.089 | 0.034 | 0.047 | 0.049 | 0.0 0.0 0.035 | 6.029 | 0.0
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Ve hEY REREFREL

et s e o PCDDs/Fs(pg 1-TEQ/m®)
R =k AL 7 v 0811 9901 9905 9907
PoLizk(P L) ARz g | 0. 049 0. 149 0. 037 0. 057
MO R AR 2% | 0. 058 0. 051 0. 066 0. 045
F/E ERHTIEE 0. 039 0. 069 0. 039 0. 036
s v 0. 020 0. 043 0.011 0. 010
FME TR 0. 058 0. 149 0. 084 0. 057
28 sh(5 2 #RO4) ¢ E | (067 0. 042 0. 056 0. 010
" R R R ¢ 2k 2% | (0. 033 0. 037 0. 055 0.013
2E(2®1 R ) | PR3 EE | 0.050 0. 324 0. 584 0. 281
P EHTInE 0. 041 0.119 0.135 0. 055
I vy 0. 028 0. 037 0. 035 0. 010
P EREA R 0. 067 0. 324 0.584 0. 281
'L E ZEZ 5% | 0.040 0. 125 0. 080 0. 059
P by B FEZ 5% | 0.044 0.108 0. 073 0.019
e Y AR FEZE% | 0093 0. 190 0. 096 0. 040
3R EELISE 0. 059 0.105 0. 064 0. 026
LS o 0. 040 0. 063 0. 046 0.013
BHREIZEwRELE 0. 093 0.190 0. 096 0. 059
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2-2.11.Mercurysk , -k 42, Hg

@ L kT AL
v’ inorganic (e.g., elemental mercury vapor [Hg?],
v' gas-phase ionic mercury [Hg?*],
v’ particulate-bound mercury [Hg]),

v’ organic forms (e.g., methylmercury).
B LR e e > A R ARE TR (et R F T ) kR E
BRAR S BRr g M RS o
Mercury and its compounds are persistent, bio-accumulative and toxic (FR 4% ~ 1+ ~ 4

Y VRN
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2-2.11.Mercurysk , -k 42, Hg

Figure 1. Mercury Fish Ingestion Exposure Pathway, the Focus of the Mercuwry Research Strareey.

P PIRERAAE /KA REHR G ZSR. (methyl mercury) - NI 582K HIEE 14 ”
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2-2.11.Mercurysk , -k 42, Hg
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94-102# £ £ B(4-~4 & ~ )P

Ef’*ﬂﬁﬁ(i ONVES)
944F 954F 964F 974F 984F 994F 1004 10148 1024F
4L 8.99 9.16 9.83 10.09 9.43 10.25 10.37 1587  13.88

EEIEBEER (1025 5% 5% G ZEIBEHRELAT) -
WAKEER B h S BB SE AR BN (31.4%) ~ WA (27.8%) ~ BEHVE (16.9%)

0.97 1.05 1.01 0.88

ERIEBEER(1025 5% 5% FI{E ZEIBFRELAT) -
WAKREER BB RS BB SL AR SN (45.2%) ~ EBIVE (13.4%) ~ 7/KIEZE (9.1%)

BB

1.30 1.34 1.40

ERIEBEER (1025 5% 5% S ZEIBFBELAT) -
IKIBEE (19.7%) ~ WREEREE R /R BB LA ShM (18.7%) ~ SEEEIRER/EREKHE (14.8%) ~ WAME AR SE1E (10.7%)

. 3.78 4.35 4.02 3.96 . 3.75 .
EREIBEER (1025 5% = G BB L) © AR E RIE LA SME (62.7%) ~ 7KIESE (15.0%)

= BRI IRREEREEE TFLEESE http://air.epa.gov.tw/Stationary/Harmful _main.aspx
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2-2.12. Persistent Organic Pollutants » POPs
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Sinks of Air Pollution
®Biological Sinks

® Mechanical Sinks
®Photochemical Sinks
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Particulate matter Larger particles settle to earth; smaller Minutes to a few days
Lead particles brought down with
precipitation

Sulfur dioxide Oxidation to sulfate by photochemical 1-4 days
reactions and incorporation into
precipitation

Photochemical reactions with CH, and 1-3 months
OH

Nitrogen oxides Oxidation to nitrate and incorporation 2-5 days
into precipitation

Volatile organic compounds Photochemical reactions with NO and Hours to a few days
ozone
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Thanks for your participation



