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3.1
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Hazardous and Toxic Materials�XÉ�¤¥�(hazards)

X�Úºß�
  dÉ��¥��¦�É�¤��

(toxins)
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Research and development→ Manufacturing and importing → storage→  

Transportation→ Use→ Disposal→  

Release into environment and exposure to humans and ecosystem  �¥ �
1��� 
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3.2.2efgh  ijklmno p
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4��������������   ¡¢£�¤¥ �
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3.2.3®¯¢©ª��° �
1�±² �

2�©ª³´ �3���µ¨¶·¸©ª¹º»©ª¹¼
  ½©ª¹¾¿©ª �

4�©ªÀÁ ÂÃ�°¶ÄÅ¹ÄÆ¹ÇÈ  

  

  ·¸©ª¶
M=M1+M2  ¼½©ª¶
M>M1+M2  ¾¿©ª¶
M=M1+M2

�
1-M1�ÉM=1-

�
1-M1� �1-M2�  ¢£�ÊË¶

1.
¢ÌÍÆÎ �

Identification of agents�2.ÏÐÀÁ(Mode of entry)3.  ÑÒÓ³
(́Exposure and time)LC50for water or air pollutants 50%ÔÕ�Ö×ØLD50  

for pollutants in food 50% ÔÕ�±² 4.ÙÈ(Receptors)  

The following toxicity for humans  

Highly Toxic Toxic Practically Non-toxic  

If taken by mouth >500mg/kg of body  

L0<50mg/kg of 50Ú5000 weight  

body weight  

On contact with skin  

  

LD50<200mg/g of 200Ú2000 >2000mg/kg  

Body weight  

If inhaled  

LC50<200ppm 200Ú2000 >20000ppm  

3.3
¢��ÛÜÝÞ �

1�ßÞàÜ×áÜÛÜ �
2�âãäåÛÜ �

3�æÀÁÛÜÌÍÞ çèé
  

4.1êë�ìí Population and Environment  

4.1.1êëîï« Population principles  ð¹êëñò(Population Characteristics)
¶ó�ô

(Natality)
¹ÔÕô(Mortality)

¹
  ¨õö

(Sex Ratio)
¹÷øùú

(Age Distribution)
¹êëû×(Population Density)

¹ü
  ´¤ý

(Spatial Distribution)  þ¹êëÿ�������(Patterns of population growth)  �¹êë����²(Measuring Population growth)
�
1���ô(Growth Rate)  

Growth Rate=Crude Birth rate ÚDeath Rate  

R=(lnNtÚlnN0)/t  

(2)	�ô(Doubling Time)  

t=ln2/r=0.691/r  

(3)
ó�ô(Total fertility rate)  

The number of children woman in a population are expected to have in their  

lifetime.  

4.1.2êë��ÓÛÜ(Human population issue and its control) 
��(Carrying  
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4.2 £r¤¥¦ K
Resources and environmentC  n� §¨(Concept) ©ª£r«n¬­V®¯°vN±²U��³´p�xZiµ¶R  ·¸¹EG©ª¥¦}ºG»R¼½¾�¥¦¿ÀÁÀÂ UNEP1992  

Natural resources are structures and processes that humans can use for their own  

purposes but cannot create.  ©ª£rÃ«Än¬Gcd��®¯°vÅÆÇÈDÉÊGË¸N²UUÌ³´Ç��ÍÎ
  vp�xZiU²RUjÏJGnÐ©ªIÏR©ªNG»R¼  Ñ�

 Òi(Types of Resources)  ÓÔ£r²UGÕrRDEFÖ  

  ÓÔ×T~ÖÏ
:
gE£r(ØÙg£r),Ú×£r,ÛÜ£r,

UI£r,Ý²£r,Þß£r  

.  Ó©ª£r²UÄàá²âãäå`aGæç×è:éâ£r,êâ£r,
Nr

,ëìíî£r  

,ïðñU£r,
g²£r  

Resources contain renewable resources and nonrenewable resources.  

Renewable resources can be formed or regenerated by natural processes.  

Nonrenewable resources are not replace by natural processes or the rate of  

replacement is so slow as to be ineffective.  Ú×£r:
Ã«Än¬cd®¯Rn¬­VòDpuZiEFGÚ×.Òu:ó×,ô×,õ×  

,
gö

,
·EFÚ×,÷øF×,êÝF×,ùúF×  û

,
Ziü£rG\]  £rtý þÿ  ZiüÚ×£rG\]: ó×��; �ô��,õ|��R��	
G��;  Ú×£r
�:Ú×�
,

gÚ��,Ú����,Ú����,Ú�þÿR¥¦��.  

4.3 
Nr¤¥¦

(Energy and Environement)  n 
Nr¸r

 (Energy sources)  ��N
 �N 

gN
 �� 

����� N
 !"N#  

  Ñ
 
Nrst

(Energy Consumption)  

(n) $%Nrst&' 1.
æ(¸©n)àD*UNr+,-,./ªÛ�0¿ ��#  

2.
Nrstgh1234

3.$%NtÄ56z4  

(
Ñ

) 7�NrEF&8 1.
Nr9:;ZqsyJ�

2.
Nr�<p.uæ,þÿ=> 3.ê  âãästNra?4G@> 4.éANrBC,

pUIÏNuæ
  û

 
NrEF¤¥¦DE

(Issues Related to the use of fossil fuels)  
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(1) \]^_`a(2)bcdefdg,hijCO2klmn,opqrms(3)tu vwxy
  

S>0.8% (4)z{e|}  ~
 ����(Future Energy)  

(�) ����:���������,����q�,����,��������.  

(�) �������������  ¡¢
  

5.1ij£¤¥¦§(the Atmosphere)  £¤
:¨j(air),©j(water vapour),ª«(small particles)  ij¬¦§:

­®¯
,°®¯,±²¯,³¤¯,´µ¯  

5.2ij¶¨j·¸(Air Pollution and their sources)  

5.2.1¹º(1)ij¶¨j·¸(2)ij·¸�(3)ij·¸c(4)p»·¸c  

5.2.2
·¸c¼ij±f½¾  ij·¸¿ÀÁÂÃÄÅÆÇÈÉÊËÌÍÎcwÏÐij±,ÑÒÓÔÕfkl,Ö×ØÔ

  ÕfÙ²
,ÚÛÜÝÞßØÂàfáâ,ãä¥å�ÆÞßØæçfÒè.  

  

Natural Air Pollution  

Source pollutants  

Volcanoes sulphur oxides , particulates  

Frost fires CO CO2 N2O5é  

Wind storms Dust  

Plants(live) hydrocarbons pollen  

Plants(docaying) Nethanc hydrogen salfide  

Soil viruses dust  

Sea salt particulates  ij·¸c¿ÀÁÂÃÄÅÆÇÈÉÊêÐijfÚ­ÂÆæçë�ìßíîfcwï  

TSP �ð·¸c  ñ
 ̈�ð·¸c  òó
 ô¾c  õó
 ö÷¾øc  ù

 ú÷¾øc  ûü
 ýþ¾øc  ÿù�

  

2.5-5ª� 
j�

 �2.5ª� ��  

5.2.2�¾��r  �	ÉÊ
�¾�c�
�����¤���c�������A+hr A* A* c�  

A
f���

 hr ���  

5.3
íîij·¸fÛ�(Factors Affect  

5.3.1
jèÛ� 

Å�Û� �
1�� �

2�ij�® ³�Û� �
1�ol¯¦ �2�ij�   l  

5.3.2!�Û� �
1�"#!� �

2�$%&' �
3�()  

5.3.3�¾��rÛ�  
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@ABCD
  @ABC

 
@EFG

 
@H

m/s  

0 I@ 0---0.2  

1 J@ 0.3---1.5  

2 K@ 1.6---3.3  

3 L@ 3.4---5.4  

4 M@ 5.5---7.9  

5 NO@ 8.0---10.7  

6 PQ 10.8---13.8  

7 RQ 13.9---17.1  

8 SQ 17.2---20.7  

9 TQ 20.8-24.4  

10 UQ 24.5-28.5  

11 VQ 28.5-32.6  

12 WQ X32.6  

5.3.2YZ[\  ]^Y_  

  `abc
  

  de
 "fghi"  Sjkl  

  mnopqrstuvQwklwxyzy
  Sj{|y  

r>rd }{| r=rd ~��� r<rd 
{|��

  �y
 3 4  

1  

2  

5.3.3����i[\  Sj~p����� HO HO2 R ����RO �����RO2 ������  

HO��v  ��Sj O3+hr O+O2 O+H2O 2HO  mnSj HNO2+hr HO+NO H2O2+hr 2HO  

HO2����v�p��  

H2CO+hr H+HCO H+O2+M HO2+M HCO+O2 HO2+CO  �����
H2O2

p����� ¡¢HO2  ���£¤v¥¦§��o�¨©�ªo«¬­mnopSj®̄ °�±²³´¡����  iµ¶¡·­mno®¸¹¦¬­mno�·­mnopºªo»_¢p£¤mn¼½¾  ·­mnovO3
w

PAN ���¿À����w�Á�ÂÃ�wÄÅ�wÆ  

5.4SjmnÇÈ  

5.4.1ÉÊÇÈ �Health Effects
�

 5.4.2ËÌÍÎÇÈ �Effects on materials
�

  

5.4.2
jÏÐÑ �Effects on climate

�
  

(1)The common Air pollutants(criteria air pollutants)  
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Ozone(ground-level ozone is the principal component of smog)  

Sourceèchemical reaction of pollutants;VOCs and NOx  

Health effects  

Environmental Effects  

(2)VOCS (volatile organic compounds)  

(3)Nitrogen  

5.5éêëìíîïðñòó  

5.5.1ôõö÷ 5.5.2
òóö÷

5.5.3øùúû 5.5.4üýþÿ�úû  ��
 ������	
  

1.��
 "�������"���������  

"�� !��" �� !"#$%&'��()*+  

"�,-." /�01234)&56��()  

2.�7
 89-. 89�: NOX CO2 CH4  ;<-.
 =>8?@A>8?B 0.5-1CD?  EFGH-.

 IJKELMFNO�PQ8?RSTB&UV7WXYZ�&[\PW]  ^�_  ̀ abúû
  UKSO2c_defgh&ifgh  jKk� lm�ngobpd56fKq_rsf  tubp
   vwx

 
Qyzs�{yz|}bp

  

6.1~SQ������  

6.1.1~SQ:���  ��
 ����  01��

 ��K��K���s]]�&��&���23�  �:��
 �K�K��Q��_��&�����:K������B�!_��  ����
 
�KCO2KH2SKN2

����:
  

CaKMgKNaKFeKMn
��!� ����¡��

  ¢£¤Kh£¤�¤�Kü�����  �����
  l

1
n

 ���!dK+KNa+KCa2+KMg2+KHCO3-KNO3-KCl-KSO42-  l
2
n

 ¥#¦§ IK BrK FeK CuK NiK TiK PbK ZnK Mn  l
3
n

 
����

 
���

 K��K���s]�  l
4
n

 
���:

 O2 K N2K CO2K H2SK Ar  

6.1.2~SQ:���  l
1
n��{¨©

  �/� CO2
�¨©

  �8ªÿ«¬  ­®«¬
  l

2
n]��¯]�°±²��«¬

  ³�«¬�´5«¬
  µ�4.

  l
3
n¶·�

---
Q�¸¹4.

  

6.2 
Q:yz�º�yz�
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ÑÒÓÔÕÖÓÔ×ØÙÚÛÜÝÞßàáâãäÑåÑÒæÜçèéêëìÑÒíîïð
  ñòóôõö÷õøùúûüýþõÿ�ù�������üò��	
�ô�øó
��
  öó
��ø���

  

Water pollution is any physical or chemical change in water that adversely  

affects organisms.  ô���ø��
  ���������ò ����

  !�ý�üýþ��ûùúþ��û�ùþ��
  üýû"#$%ùõ��û"#$&ùõ��û$#$&ùõö'(���

  )*+,ý�'(���û-.ùõ��û/ù01ùõ��û23��û$%üýùõ�
  �û4��û5��û�6þ��

  ô��78��û9: ;ô<=��û>?��û@Aô��
  BC��ù�'D

Pathogens 
$#Eù

Organic wastes 
014

Nutrients
$%$#ù

Tox

ic  

organic chemicals 
$%FG

Toxic metals HIùöJKù Sediments and suspended  

solidLM Acidity
4M

Salts 
5

Heat  ôõNO
  ôõNô�ôPø��QþõòRSôõøTUöô���ø,M�

1.
ùúþNO

2.
üýþ

  NO
3.
�ùþNO

  ùúþôõNOVWXùúYZNO�[Mû\Mû]ö^û_`MûabMcdeùúY
  ZNO�fg�ûJKg�ûhig�ûjkl

  üý-.S�mnôop.øqrsS ;
mg/l
=

CODtò$#��ù��uv  wxLyz(CODMn)
ö{|Lyz(CODcr)  �ùüý-.S

 BOD}~ô�$#ù���ù����-ø.Sò
���Iø�ô�o
  pø.S ;

mg/L
=

  ��.
 DO

÷�
4mg/L ����  �tô�����7û>7û�7û�7û���û��û��  �ô9:��9û��û��9û�9û��9û ¡9û¢:9û£¤9û¥¦§9û�

  �9û¨>
  ô©����

  ª�«
 ¬
��­ôò®¯°±²³«  �́«
 ¬
�µ���¶·
ôô�@¸¹²³«òº»��°±²³«û�¼½¾¿  À�«
 ¬
�µ���¶·
ôô�@¸¹²³«ò¸Á��²³«ÂÃÄ«  Å�«
 ¬
�¸Á+Æ
ô«ÂÇ� ÈÉÉÊøËÌ
ô«  Í�«
 ¬
�ÎÆ
ôÂ¸ÁÏÐCÑô©  

6.3
��ùÒô��øÓÔÕü

  

6.3.1
ô�°Ö ;

1
=)*×S ;

2
=°ÖØ
�h�Ùùú°Öòüý°Öö�ù°ÖÚ�

  Û
  

6.3.2
ÓÔÕü ;

1
=ô��-.$#ùø	�

  

  

CO2  

O2 H2O  �S
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òóôõ
 ö÷øù  

  úûüýøù
 O2 þû  ÿ�����  ����	

 
	  

  

→ CO2 O2→ →CO2  

→ H2O →H2O  

→ �� 
�
��

→ →��  ����
 →
����

  

  ����
  ������

  �
2
������	� !"#

  $
-%&'()*+'(),-./-'()0#)1�'(  

6.4
�234567589

legal control
)45:;

control technologies
)<=>�?7

  

sustainable solutions  @AB�CD�?76�D7)#E7)�D#E7)��7 FGH
 IJKL  

7.1IJMNOP 7.1.1IJ�QR.ST  QR6
 UVW� ���W�.��W��

  X	
  YV� �YVZ.[\YV	�

  ]	
  ^_
  IJW�Z`aX	b��90%cIJYVZ`aX	b��1%--10%.

�de@f�  

  ghZ
  ST

 ijST %&k  lZk
  IJST	---mn	op  IJqrs�*+  IJt@uYVv	  FwH
 
KLxyz

Environment and society  KL{|
--
yz<=>}~�M�

  

Environmental Ethics--The foundation of Sustainable Society  <=>�yz��
----����#���  

Sustainable Economy ____Challenges of the Industrial World  

9.1 
KL{|

  

9.1.1 
KL�E��

  �@� �?KL�D�  

1
�

 �N�� ��������  �����x���}������(��� ¡.¢=£¤���¥�KL  

---¦§��P¨©ª«�¬­®¯°KL±V  
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2È ÉÊËÌ ÍÎÏÐÑÒËÌÈ  ÓÔÕÖ×ØÙÚÛÓÔÜÝÞßàáâãäåÓÔæÜÝÞßàçÙèéØê  

a) ëìíÜî  ïðñòóôõöÜ÷øùúû
 Jeremy Bentham  üýñ

Peter Singer Tom Rogan  þäÿ�
 ��ëì 

éëì���  

b) �ì��î  	
���
ì����ßà�����æ  ïðñ
Albert Schueitzer 

üýñ
Paul Taylor  

c) ����î  ������ì���æ� ã!"Þ#$æ%&'(æ  ïðñ
 Aldo Leopold 

üýñ
 Holmes Rolston  )*×Øñ

  

1+ ,-.ì)*  

2+ 
ä/01�ëìæ2Ö34  56+ 
�789ÕÖ:

  

";Ó<	"
æ×=

 ";">?@A�ì@ABC@  

  

"
Ó

"DEAFGAHI  

  

"J" KüALüAMü  

9.1.2N�OPQ89RS  T�N�OPQæUáVWXYZ[Óæ\�ã�]ÓÞ �̂ æ_Z`aãHIN�OPQ  b  

1+ cdefWX  

2+ 
<ÖghWX

  

3+ �ijëæ��kWX  

9.1.3
PQN�O89RSælm  

1+ 
PQN�On4  

2+ op  

3+ qo  

"N�OPQ&rsLüÓætuãvwäMüÓrsxtuæyz{|-}æPQ"  

9.2N�OæHIFG  

9.2.1N�O�i  

1+ ��~�  

2+ ��~�  

3+ N�O��  

9.2.2N�Ogh �ò�
 ��8�)*�ä�  

10.1��89)*  89)*æ�B`a
------
89ÞPQ
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