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Abstract

Acid rain control strategies are discussed through science/technology, economics, and
regulatory in this article. From the point of view of environmental protection, it is best
if the precursors (S50:, NOx, ete.) of acid rain can be eliminated before emission.
Otherwise, the emission amount of these precursors should be reduced to the lowest Ievel
that our technology can reach. On the other hand, from the point of view of emission
source parties, they wish that cost on pollution control can be cheaper as well as to

~ reduce the production cost. In the mean while, they also wish their pollutants would n'ot‘
deteriorate the environmental quality. The trade off between economic cost and emission

control are determined by regulatories. Now a day, people tend to set up strict standards,

] B

BE—HELERM » HH (Robert Angus Smith) SBHERWTERE B KK (0
Manchester) BYRARHERZHT > MR MW o B F (Acid Rain) —FRERMHERE
o R IFHEARREEIIT » B 235 » MEZEBZH (Air and Rain-The Beginning of
Chemical Climatology, 1872) » {HZ ¥R A EEE G HOFIENET I o ERBHREN
B WRRIEZ ETIF o

HEEFERNREER - BRESEEXHHENR IR ETFERE » BER/s

FEEBDATRERMER B IRM
— 89 —



ERFTAEILR » BFRNERELS T ~HERERTE » XK EIERERBHRHE o

HRZEREFER 0.3% M SR » FIIEEFR T » REPFWAG R SRR
Pl > MEAPHMBEKXRGR 5.TRIRK « BRIGEY I EMGE (SO EREMAY (NOL)
FRBEAFPFHEERRKERRIE %ﬁ?&ﬁ%@ﬁ%%%ﬁ? » Y BRI ER TR »
BB K U (85 K2 pHIEREE » BN > HRAPERE (0 » BEL
& (H:0:) s PAN (Peroxyacetyl Nitrate) » B& (NH:) ZFERYELE » RErsss)
AR pH E o “H5LE R REAYHIZKET 5B RARABRERSE » KABHIE KL
TREE ~ IR I~ WA TR ~ BREDSHES > ABRFRNEERES K » TIARHEK
BRI SR SR o
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A~ BhE R (Scientific/Technical Strategies) o

W RKIRTRAYEER LY E (precursor ) BRI A AEMLY » R B B O R T B
DR R R R REAE BRI PRE o B0 » BB E RN EZ
BRJ7 R ECE B B o EF T DU B A B 4k HT RS 8 E R AL
WERERFR

o HI¥9EETR (Energy Conservatlon)

RERBEAE » QEERBER MM T » DI R AEIRAVE R o

o [RiELIR % (Desulfurization and Denitrification) o

- RN G A TR P BB SR R R Bk o B SRR RO ORH R T DR A T
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* BB R (Energy Substltutlon)
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o PREER] (Precombustlon) o :
A RVEHE ~ BESAL ~ WS RHR B R IR RS 2k o
o PREENS (Combustion) '

— 90 —



BOERMEIRAE ~ BIRAME > 5 BRNRE s BREBSHE -

o BRIEEES (Postcombustion)
HE A& EHER R HERIESE A -

BUF Kug A HE R0 & RIS G iR By 2R R

@t (Coal Cleaning) 7
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TR A PIE— R —E AR T4 » FEEREPITSHEEE » 7T
DI A iR sE  ( Microwave Desulfurization) BEZURSE ( Hydrothermal
Desulfurization) SFEF o 75 /MR E I3 WS ERRE ~ Pk ~ BB AR RER I
HIHEE — R » BB %E T AR ER -

@ EE ¥4 (Coal Gasification and Liquefaction)
RS RS EORERR R o 7RI A B ALER 2 BER T TR B 0 SEEEE B R
FEP SRR RIE B » REGTEREZ A (19904DIRD mEEEBERHE - ZEM®Kk
BEP o DRSS RES  EEMEER » AREGE HS) FiE > HIEBRES
BRI
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@R BRERE (Liquid Fuel Desulfurization)
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@R % (Liquid Fuel Denitrification)
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S RN @ 57 RS
R* s OB AT R SR o
OB R EE (Fluidized-Bed Combustion)
MEARREZ R AEPTR » ZRERBEEIEA » HEANRELSE (LG
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» R R PECE R BTREARE 7T0ppm GEHFH Satm K 1758 F By pE IR i g
RIRTEEAEZE 50~200ppm)  » [RIRHABERTEE L “S8ALHE » KB ETREI » IR 5
ZST R0 o E— TR B R RERIR T, o
O®FKEIRHEREE (Limestone Injection Burner)
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@_BA#BE (Two Stage Combustion)
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AL e
Lime Coal
: 1 to 25 atm Surface: Water walls, horizontal, und
g;ﬁsz?zr:: up to 6 mm (0.25 inch) vertical tubes in‘bed
Air flow: 0.6 to 4.6 m/s (2 to 15 ft/sec) Sulfur removal: CaO+S0;+1/;0;—CaSO,

Temperature: 760 to 1040°C (1400 to 1900°F)
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BF 555 (Flue Gas Mixing Combustion)
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NH, (Ammonia)

@ NOx ¥ NH, ©®e1H,0
& NOx o> N,
@+ NOx Yo NH, | = @+ 1,0
Flue Gas @+ NOx "‘; @ N, Clean Gas
@ NOx *=nNH, | S @-+H,0 :
- @ NOx L o
% NOx Y+ NH, @10
Reaction Formula 4NO+4NH, + O, — 4N, +6H,0
6NO, + 8NH, ~ 7N, +12H,P O
&t > BEIERRTE
©" " Mixture of Lime
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Y
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) Pump l] REACTION FORMULA
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3
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(Oxidation Process)
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(Calcium Sulphite) - S (Gypsum)
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B ~ R (Economic Strategies)
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Q8 ke HeE (Effluent Charges)
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No Control Two Stage Flue Gas Low NOx Denitrification
Combustion ~ Mixing ~ -Burner
- REDUCTION PERCENTAGE — 49% 15% 33% 75%
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By A PR BB AT E (R
(1R -
=TS 0 &k ¢ 1000ppm
— Sk (SOp) ZE%% : 2000ppm (ZEILIR » 5 lES ?ﬁﬁﬁ\ﬁtﬁﬁllmppm)
@)FERE - ;
- EEFETJE ¢ 650ppm :
FETREATG : 400ppm  FREASLEDISF T © 650ppm
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BUF W36 B 738 A UL 1 - $REER% I o EBWHWEAIES (United States
Clean Air Act) g USCAA » H R RI\EREMBHBTNAYFIE » fEEHY R LTI 5 L
Y (SRR AEAY) ﬁﬁﬂﬁfﬂ » UT 78 fr it USCA A RFEE FTAT 2 A 3R 58 BB #EPY 3L
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®%& M Mifrel2 (State Implementation Plans)
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sk, » PSD#E A3 7 sk IEAE A T5 Ll B B RO » RamfbE & D 8L A Dk e
FEYuph ¥R (Best Available Control Technology) f&i# BACT o 17155y
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PROPOSED ACID RAIN LEGISLATION
- Geographic Emissions Interim
Sponsor and Bill Area and Reductions Emission  Who Must Financial
. Number Compliance Date (Million Tons) Reductions Reduce Considerations

Stafford (S-786) 31 States—1995 SO;—8 Gradual  State by State None
On Basis of
Utility
Emissions

Mitchell (8-145) 31 States—1993 SO:—10 or Gradual Same as 'z
RN A2:1 NOx for Stafford
SO: Exchange
in Reduction

Sikorski-Waxman 48 States—1995 SO:—10 7 Million Retrofit’50 Fees on
(H-3400) NO:—4 Tons SO: Largest Power Non—Nuclear
Reduction Plants for SO: Electricity
by 1990 Reduction and
Tighter NOx

Control
Durenberger 48 States—1995 SO0:—10 Gradual All Sources of Tax
NOz—* SO: and NOx i Emissions
of SO: and
. Ox
*Undetermined
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