2RRBERI L 1T

IFFETRRLFF )

<> 2T .

FFTF: R G
BREFEFLFFETRRIFE L ko w
LAFEprwme iR FET Y 0 BIRFE

)

?&%%’%giﬁi%EW%féﬁ Department of Biomedical Science and Environment Biology



AL A

FE LML A € R EFC FLEO S F el o T

=Ry

AR PE > B i A B kAR R LE PP 0

YRR A YE 2. Department of Biomedical Science and Environment Biology



1 *

2:“?

3 ' |
e

Ry
i
L

o

&
Ve S
=
IR
43}
&
Y1
—
%
D
e
p
a
It
m
e
n
t
0
f
B
10
m
e
d
i
cal S
C
e
n
C
=
a
n
d
=
n
v
Ir
0
n
m
e
n
{
B
10
lo
g
Yy



SHEES AL

Kaohsiung Medical University

B4 b Sk - VR AL

PR eg L enfir s g TR ?

YRR A YE 2. Department of Biomedical Science and Environment Biology



SHEBERE
Kaohsiung Medical University

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



BB AR

Kaohsiung Medical University E}\ﬁ (Carbo NC red It)

FIREER SR RPN > REME I E DR SRR R ERE (O THRESE:) - 26
/D B B BAAR E AR - Bk AR R ks - R ERBR R R (L B
Wi BRBRN DR RRE RS | ETEEE o I A ARARENS  RESEAE  -
BRELT R AREE TESRBERGT « - RIS (LTECEH « SHERAA - i R
GUSREE RS AR A 716) » 57 RIS Y - R - AR TR - B - A% - BIERAEAIE
B BHEEREE  FEAEHETER T RBEEERIES, - EEEESRRIT
2050 FEHRREBA
T B A MR 1 13040 B MO 2504 5 5 SRR RS 0% A T+
AR (LR AT
B AR R R B I RS HP IR -, &P TE e TSR R, - AR
BIRET) - -
BT B
RSB HRAE T E RIS R - R B R EEEE T o o b O T
& TSRS, - PR AR AT | RRAGERETEEE, MR
R REEIENT R
Yo k)Gl Tl
JETHE TR A PR RS + A0 A RS M RS S BT
BT B

Bt (B P A IR R RO - RIS A SR B A RS  — Bl 2 BT B -
AR TP HE R T - 36 A B PR I e R T SRR e
4=

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



SIEEBAS
Kaohsiung Medical University

EEFH

mERARE - IRk (COp) ~ Bk (CHy) ~ &b o &
(N,O) ~ @a@bk{t?) (HFCs) ~ Z@b{b ¥ (PFCs) ~ /N
et (SFg) ~ =@ L' (NFg) Je H MK o SR FE e e
=

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



SIEEBAS
Kaohsiung Medical University

» 4 2

- 2 (HEEREEEMELAYN IR ES ) £ H AR A iHY
BT AN PR g eE P e B & BUR L4 B A I S B =Gl e
iy - HEEER TSR AR & R ie 2 2R e E —HEE R /KR » Dk
Aa ERE SRR EIE ~ BRIV 2R MBI R R,

« 1997F12H - (FREFE HA AN A > 5199843 H16 H £199943 H
IS HIEIRRGE T Ha84EI#E(11] - {FR&Y~20055-2 H 16 H a8
A3[11] - 20092 H > —IHF183(E RIS 1z Ry (BRI
W EHI61% )

(BRI MR )

YRR A YE 2. Department of Biomedical Science and Environment Biology



SIEEBAS
Kaohsiung Medical University

Voluntary emissions reduction

fa LB ~ bRIHAE ~ ARSI ~ 1EMSE H 28G5 T UG Tk
ife > ZERRhR PR - 2 1% F PR SR iR R as AU 1S (505 - PR
THBREFRERAT > REBUFERIRBEEN SR ERE T - B

S

FERFREETT A5

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



SIEEBAS
Kaohsiung Medical University

BB

2050/ FEHRIURB BRI E H AR - By 7k b S AEhRBEI - SEIPR TR
AN iR B R EHRR SR A bAESE ~ 88 - K ~ B2 - flEEE R
ek o TR &R G AE (areen hydrogen) - BRIfTE ~ B FE A1 FHBLEMFRG - #E
AITTHYJRER T2 o

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



S EE A
Kaohsiung Medical University

3 A F PRS- RALH

[<l'y

&= ¥ = - F

|
d
W
‘ﬂ"
=
|~
o
(<l
A
=
I
RN - e
d

S

N S\ =y

& »
v

A

AR A

X = CT I Y

& »
v

1’5\\
=
4
/‘\/‘\/‘\/‘\/‘\—*m

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



SV L PN

Kaohsiung Medical University

%aé;fﬁg% L —‘MLiLrj

REEA[E|UT
Heat-recycling As
Biogaz
REF K it T B
soli Sedimentation [— ) | Fermentation
ﬁiﬂﬂﬁ pool : Mixet/heater F tank
L i 4 1INE T R ¥ iHE
Initial - Sadimentati Detoxification
sedimentation pool hﬂﬁmm h':!::'mﬂ] pool e pool
oiEREE: ingr]
Sludge drying Discharge
ERERKRERES

The flowchart of the processing of waste water from pig excrement

S YERRE RIS A YE 2,  Department of Biomedical Science and Environment Biology



SIEEBAS
Kaohsiung Medical University

*HBE-BEA S AEsREDNR FY S EEHT
Rk ke B HadEsra B (953, T5x10% W)
F2H A 2 — o R EE ARSI IR b o AR R
5008 g et o

23 S ) AT
Juﬁgﬁﬁﬁwfﬁﬁﬁ
L ('&r{# NI
T ORPE R 0 TR
Jo B s B A PP B I SR ek s R R ok it B e
B R

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



SHEBERE
Kaohsiung Medical University

*

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



BB AR

Kaohsiung Medical University

(=) R~

BELBREIFREAG i & X
Al A2ERL ARk §anftinEd o

BLO73EE R 20 ik » ¥ AR AL &
Rt BBRBEECHEERS T o B (LA
Feh- A4 E£F5F 0 aiim‘}% BoatiE%— 48
RARIT L 23T ARG ~ e BB o 3
G E A e L7 ﬁmﬁﬁm% R A
hE RfaH o N2 BRTRIHP TRBipnd
Flehhtt ~ Bl TEfRLL A B R
FRARE FFLLAEZ TR - T aFd o
i T ”Fn"fﬁ%’sizf‘/?mﬁﬁ'lb/ » PEXIEMR -

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



SIEEBAS
Kaohsiung Medical University

(=) ¥ #

'% i‘ {#F]E? li.k’Ij:P\ aKﬂ”%ﬁ.gb o ,-34% A" B —T’ A 'rgn,_r‘f Jl', m
BESRIS AR LG ni-’f#s.z’]sfbkxéﬁi A VRS AL
kel - % ?v e AR RB R R ALER A B 0 TR Y B [
A Fg’-&m’ﬁ*““ﬁn gL BT PA R RN RR
B F U L’ﬁﬁﬁﬁﬁ-?f]"&l’lgo

o @E R SRR H4%$%%§&’*ﬂﬁmm7ﬁﬁ ERg
T odMNEFAAFERESEMR > 2 ANB2E11215p B BFRFT o

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



)

A4

e
=

N2
SR

A T e

CBERA

PN

Z& ES=3

Kaohsiung Medical University

—_
—

=]

A\.m,. /,Rv
N0 TN AN A
=B L

o~ L
,..ﬁmxnum.n um. P
i y
M/M_"u\ Sl
L - Irﬁ..m.um o
-
vo o BRE &
AR e
/‘.‘/l h// 2 .,\ \m.}
T 4 =T~ G
L B e

o - w\%ln/\

R -
ﬁi J,Mﬁnﬁwﬁﬂw
ol g P2 R OE
.:LUI.‘/ m.uo/# \/m w\mu
= B A
um._ .- %/ ‘XF_://
N Ir— umv_ at .XEN'

=S PEIEN N0
e
el A
Y

N %

>
(@)
L=
2
m
+—
C
o
S
c
o
—
>
c
L
©
C
@®©
@
(&)
C
o
O
p)
'S
=
®)
(D)
S
I
m
Y
o
e
C
)
S
)
-
@®©
o
&)
O

4 B BB RIS A W ER 2




= Ex X X
SIEEE AL

Kaohsiung Medical | N éﬁ" “/— ;;L, »% ) N AL 54 ‘\_', ‘\_é:
o A AR BT R L - E

YRR A YE 2. Department of Biomedical Science and Environment Biology



SHEEAE
Kaohsiung Medical University

() 2 Fw

AFRENE AN h- B ARd 2 FF S
Iy WP F > GleRIRES SR F - BRAF FE
A~ F i AR FRERE SR R
BRAZFTR N2 T BAmRAH - 4t A
BiRpEARL > XL RREHEER Y thl 2
_i—- o

iR IER A A TR R - > RIS
B5  MARFPE AFRM A  FR TR
FraRAEFEFZLI IR -HEF-HFHF S
AFEBEFRIFIRB T ERESF 2 B FERHH
FIREAE S PHF B ER AR

YR EERIRIS A Y)E 2.  Department of Biomedical Science and Environment Biology



BB AR

Kaohsiung Medical University

3 fra

H B e g B8 * b (Z paH i g )G d g

FR~ P fos kiR 2 FARE AR > ATA S e0T A
ﬁ°i$wwiw%ﬁﬂﬁ%“$wwﬁ?ﬂﬂji%?
Qﬁﬁﬂiﬁfﬁnﬁﬂi BARBR T S RS
%ﬁ;‘é%l?w&w{w gjtal?xgﬁfwro O BNy
BT d g R E R 8 00 b B Ak P
2 ik B iﬁﬁfr%‘/émﬂa LaLiin LS B o F] Lo
HFFERE Gt 2R 0“4’4?£éﬁ%%

REE T F R T p oL s 5 B s #R S

{
g o

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



SIEEBAS
Kaohsiung Medical University

4 FiEp (Bio ethanol)

EHd TSR B AR (T g AR #i%ikﬁﬁ
© R CFfE) oo R bl xS A R TG R
T4 f 4@@ﬁaﬁ%%wﬂ’ﬁwr%:§“W’?%Véi

2 gl 3@ “ﬁi‘i#ﬁ{nﬂﬁ SRR R o

2 %*f‘*ﬁ%mzwwm B IR PR -
ww%, %&W’}&ﬁﬁ%zﬁ%%ﬁﬁ%’ﬂjﬁ
'H:’)’L,&qz%’%t,\:'z“éw/ﬁ'lmﬁ TR W EXETF]FE ¥ FSEpE e
4{%«ﬂ?¢ﬁwiﬁﬁwsuuﬁ%ﬁ%%-w?ﬁﬁggf
W%ﬁﬁ@%pfﬂiﬂiﬁ’ sE o pmaEE AR w
FPFoR 2 28 > 9 & 0 3 R4 G b 3R ik 4
25% | R IFWE (FLIEE T gasohol ) o T B &
B 7o

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



E BB 5




SIEEBAS
Kaohsiung Medical University

3R AT R R R R

S y LR B202 F i 1}20:*. i
i S i 4%

BRR S A

RRE T EPF 0.45 0.38 0.12

THC, g/b.hp. hr

- § tmC0 1.67 1.50 0.45

g/b. hp. hr

- ¥ ¥ NOx 4.46 4.25 4.32

g/b. hp. hr

R F Pl 0.261 0.216 0.191

g/b. hp. hr

TR kR 1R [EK-ITIS: & &

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



SHEBERE
Kaohsiung Medical University

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



SHEBERE
Kaohsiung Medical University

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



1 BRER B
Kaohsiung Medical University

%%#iﬁ%%igﬁﬁi,ﬁ%ﬁ%
FR KR P LA
B 23RE F F ML o UK
RN T K LI f"iﬂtfm% #i g&‘iﬁ 4 ?? /ﬁlﬁ?«f""? ":R,
Jﬂ?+~ﬂ~$.bummwﬁﬁm#gn i e P 3
*PIM%% R RER > FEL TR > R

%# Fz&g é_IBJ o
%igﬁﬂ’u£%#$**?? EREe i ¥
EFERL o BENRP AL RIRAERY 5 3 FEIF R
RS FRRAAMELRIFIT EF R IBN k42
S PRECIATRR cBFEF SR RE T
fl* RERRESF S FRIFTR R PRERL KL
b B BAI AR EFBITES

Department of Biomedical Science and Environment Biology

YR BRI 4 Ve 2,



SHEBERE
Kaohsiung Medical University

BT R

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



S IR S A

Kaohsiung Medical University

R dp e lie B 35 - 3 1 s engoe(Carbon
Capture and Storage ° CCS) - B & F % 7 A (Ca0) &
7 fbﬁw)KOH)é’% —F VB K RA A TR N FEL
FREZFME -3 P LA REHFIEREF B
R U REEE S 2 5 R o

BRI KA T LA /K

BN =Bl e e A CCS Fiflratfee - MR 5 0h 22 =] 1996 FiifE 1L

Sleipner RZGRH - HBE 2L —(EARTIRIFIC B F 2280 W ERERE
100 A — S fLhk - MSLEiy B FRALZ ] 2050 4 » @isfa it - 4
RERES AT ISR BUSBHETE > 1€ 4,700 SHMHRY — & (kb -

S YERRE RIS A YE 2,  Department of Biomedical Science and Environment Biology



SIEEBAS
Kaohsiung Medical University

a2k PEEERE CCS #il

BRI &E3K CCS %R - EERMNMARETEZENRIXXINE LMEHE
2021 FERRA - ERARAEEZ BRI RPOEEREB TGS
- I BMAAET - —22 _fbixkiBiestt - _2aERr _abixttbs
HIF -

BRI NS LR - SRANZE TEERBOE 1 B9 CCS 52l - LRz 5 5
- AEFEREERIERE - WERRE_SEKEREBRE - MARRITT Y
RRIRIRME - FFBAABE stk - FAsrEF ik 20 MR _S|{chk - KRR
TR - il - BF - SESWHFAFPEEMAZE -

(i gk 5 R - 2022)

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



SIEEBAS
Kaohsiung Medical University

B RRFALS PR

P B B A 2k RS2 3 T B2 e Y 2 B 5 (Simon. Lewis) Bt ERFANTST
7N T ANBURIE B S8 A E TR AT RE A IR AR © BV PRIV Ry A BRI U —
fbiRIVEE N E& R ERIL -

RIS (e S PR AV EEE © 18 1990F-EE R TR - SRR
W — S AbhxrvaEalE » IS ER A JRPERER 17% @ KREUE 460(80H - 2] 1
2010474 - BV IARIR AV EL B E 4% 0 22 5 e NJEFERCERY 6% - 48l
£ 250{E M -

(fiE sk 5 HEEREEH[% - 2022)

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



51 B K
Kaohsiung Medical University

PRk B I E R T B 2

N

B4 aw iRz B 2R N2 24k
FOHELET0ERFRLFFfRAE v p F
EREFEANREFURRT AR, > L
RGNS EHAFAE S 20000F - KA 3|2
R F RN RITS > BRI AHN Y -

N

oY)

S YERRE RIS A YE 2,  Department of Biomedical Science and Environment Biology



SHEES AL

Kaohsiung Medical University

W Bt 2 HR AR ZF K

A YERER RTINS A YER 2. Department of Biomedical Science and Environment Biology



SIEEBAS
Kaohsiung Medical University

RE%
§ RR
R
Bk

YRR A YE 2. Department of Biomedical Science and Environment Biology



S 1B A A
Kaohsiung Medical University

The Process That Feeds the Biosphere

 Photosynthesis is the process that converts solar
=P o

energy into chemical energy(¥{5 X [G 85 {EEBE)

 Directly or indirectly, photosynthesis nourishes almost
the entire living world

* Photosynthesis occurs in plants, algae, certain other
unicellular eukaryotes, and some prokaryotes

e These organisms feed not only themselves but also most
of the living world
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o Autotrophs (H=&)sustain themselves
without eating anything derived from other
organisms

« Autotrophs are the producers of the
biosphere, producing organic molecules
from CO, and other inorganic molecules

« Almost all plants are photoautotrophs, using
the energy of sunlight to make organic
molecules
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* Photosynthesis is a complex series of reactions that can be
summarized as the following equation:

6 CO, + 12 H,0 + Light energy — C;,H,,0, + 6 O, + 6 H,O

 The overall chemical change during photosynthesis is the
reverse of the one that occurs during cellular respiration

e Chloroplasts split H,O into H, and O,, incorporating the
electrons of H, into sugar molecules and releasing O, as a
by-product
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« Aphotosystem consists of a reaction-center complex (a type of protein
complex) surrounded by light-harvesting complexes

 The light-harvesting complexes (pigment molecules bound to proteins)
transfer the energy of photons to the reaction center
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Cytokinins (A} 224 3X)

e Cytokinins are so named because they stimulate
cytokinesis (cell division)

o FE L
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Gibberellins(AZI &, SH %)

Gibberellins have a variety of effects, such as stem
elongation, fruit growth, and seed germination

Fruit Growth

* In many plants, both auxin and gibberellins must be
present for fruit to develop
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Germination(% %)
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Abscisic Acid(Ef E fi8)

 Abscisic acid (ABA) slows growth

« Two of the many effects of ABA
— Seed dormancy
— Drought tolerance
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Ethylene(Z &)

e Plants produce ethylene In response to stresses
such ac Arnininht flnndinn marchaniral nraggyre,

Injury
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mech
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Ft8IZ (Phytochromes)
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