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Abstract

In recent years, the implementation of various measures has further promoted the effective
use of energy produced by waste incineration and improved the efficiency of waste power
generation using steam turbines. Specifically, the average value of the efficiency of electric
power generation in facilities where power generation systems are installed was 10.93% in
FY 2006 and increased to 12.98% in FY 2017. However, compact steam turbines produce
relatively large energy losses, and the efficiency of electric power generation is reduced in
Municipal Solid Waste Incineration Facilities (MSWIFs) with small power generation output.
Therefore, little electricity is generated in small- and medium-sized MSWIFs with a capacity
of less than 100 t/day.

On the other hand, the gas engines installed in methane gasification facilities can establish
highly efficient waste power generation processes because they can ensure higher power
generation efficiency than steam turbines even if they have a capacity of less than 100 t/day.

Since the biogas, which is generated by the methane gasification of waste, contains
methane (CH4) at a concentration of 50-55% and carbon dioxide (CO2) at a concentration of
45-50%, the gas engines dedicated for biogas are used for power generation. The power
generation efficiency of gas engines dedicated for biogas is lower than that of general-
purpose gas engines for city gas. In addition, there are only limited domestic-made gas
engines compatible with the concentration of CH4, which is contained in the biogas generated
by current system. As a result, the situation is such that there is no choice but to introduce
foreign-made gas engines, which require high initial and maintenance costs.

Increasing the concentration of CH4 contained in the biogas to approximately 90% enables
the use of domestic-made general-purpose gas engines for city gas. This not only realizes a
reduction of CO2 emissions due to an increase in the power generation efficiency of biogas
power generation system but also creates a system with lower initial and maintenance costs.
As a result, the introduction of methane gasification facilities in small- and medium-sized
MSWIFs is promoted, leading to an increase in waste energy that is used effectively.

The methods for separating CO2 contained in the biogas include the separation methods
using an absorbent or sorbent (such as chemical absorption method and PSA method), the
membrane separation methods for performing separation according to the difference in
molecular size and affinity for the membrane material, and the cryogenic distillation method
for performing separation by using the difference in boiling point from CO2. From the
perspective of the reduction of CO2 emissions, the separation through the membrane is an
energy-saving process and is appropriate as a method for separating CO2 contained in the
biogas.

Separating CO2 contained in the biogas using a membrane separation method and
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increasing the concentration of CH4 to approximately 90% enable the application of the gas
engines for city gas. In the case of facilities with a capacity of approximately 50 t/day, the
power generation efficiency of engine generators for biogas (300 kW class) is approximately
33%, but that of engine generators for city gas is approximately 38%. Therefore, the power
generation amount is expected to be increased by approximately 15% (System I).

If the high concentration of CO2 separated and collected could be fixed (carbonated) to
the bottom ash and fly ash generated from an incinerator, which is located at the same site,
without releasing into the atmosphere, carbon negative would be realized. Since the
carbonation of ash reduces the elution of heavy metals, utilizing bottom ash effectively as
civil engineering material, as well as reducing the usage of heavy metals fixing agents for
fly ash, would enable a reduction in running costs. In addition, using the separated and
collected CO2 for other applications, further carbon negative is expected to be realized
(System II).

The exhaust gas from gas engines contains a low level of oxygen. Therefore, the same
effect as exhaust gas recirculation system can be expected by injecting this exhaust gas into
an incinerator located at the same site. In other words, since the nitrogen oxides (NOx) both
in the incinerator and the exhaust gas from the gas engine are reduced simultaneously, and
the amount of exhaust gas decreases due to low air-ratio combustion, the power consumption

of ventilation devices, such as induced draft fan can be reduced (System III).
Biogas=CH, : 50~55%+ CO, : 45~50%

pas m Utilization of CO,

o
o o

CH, : 90% CH,

Spac y,"I'
”“"'“—"'?"e%.mum\\\‘\\\\\\\\\\\\\\\\\\\\\“

CO, separation membrane

Increasing CH, concentration

Utilization of exhaust gas
from gas engine

» ' Q. -
i = =g " ik
SYSTEM}I SYSTEM: I SYSTEM II
N ineratc ilizati f CO
Gas engine generator Incinerator Utilization o 2
@ Improvement of power @ Denitration of NOx in the exhaust ® Reduction of CO, emissions
generation efficiency gas from incinerator - Fixation CO, to bottom
@ Enables to apply domestic-made  and gas engine and fly ash

general-purpose city-gas engines @ Reduction of power consumption * Conside_r other available
by reducing exhaust gas quantity applications

Fig.1  Next-generation low-carbon highly efficient biogas power generation system and
combined system
As described above, adopting the CO2 separation membrane in a combined system
consisting of methane gasification facilities and incineration facilities makes it possible to

perform biogas power generation more efficiently. Furthermore, utilizing separated and
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collected CO2 and exhaust gas from gas engines in the incineration facility located at the
same site effectively reduces CO2 emissions. Therefore, the CO2 emissions and life cycle
cost of the biogas power generation system in which the CO2 separation membrane was
adopted were evaluated and verified in comparison with conventional system, starting from
FY 2017.

For System I, simulated gas adjusted to the composition of biogas was used to obtain basic
data on the optimal operating conditions of CO2 separation membranes in laboratory tests
and to design and fabricate the testing device for a verification test in FY 2017. A verification
test with real biogas was conducted to verify the applicability of CO2 separation membranes
and to re-examine optimal operating conditions based on the results from the verification test
in FY 2018. In FY 2019, a verification test was conducted under the re-examined operating
conditions to estimate the amount of CO2 emissions and costs to be reduced in this system
based on the results from the verification test. In addition, it was examined further CO2
emissions and cost reductions when a high-performance marine natural gas engine, which is
being separately developed, is applied to this system in FY 2019.

For System II, the measurement of the amount of CO2 that could be fixed to ash and the
determination of the reduction of the elution amount of heavy metals by the fixation to ash
were performed in FY 2017. Other applications of CO2 were also investigated and
summarized. In FY 2018, additional investigations of elution behaviors of heavy metals with
the fixation of CO2 to ash were performed. In addition, other applications of CO2 were
considered, including a production test of sodium bicarbonate (NaHCO?3) that could be used
as an acid gas treatment agent for the incinerator located at the same site and a study on the
use of CO2 by methanation.

For System III, a combustion simulation was performed to determine the reduction of the
amount of NOx and exhaust gas from the incinerator located at the same site and the exhaust
gas from a gas engine and verification was performed in a small experimental incinerator in
FY 2017. In FY 2018, combustion simulation and verification in a small experimental
incinerator were performed to verify conditions to achieve further reduction.

The achievements from FY 2017 to FY 2019 are summarized as follows:
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[System I]

(1) The CO2 permeation rate of the membranes was measured under varying conditions of
gas pressure, temperature, and humidity in basic tests using a simulated gas and
verification tests using real biogas, and the permeation rate dependence formula was
derived.

(2) The optimal operating conditions of the CO2 separation membrane obtained from the
results of the verification test are as follows:

[Set conditions]

*  CH4 concentration in raw material gas 1 52.5%-dry
* (CO2 concentration in raw material gas 1 47.5%-dry
* Area of membrane : One membrane separation module

(low-pressure application)

*  CH4 concentration in purified gas 1 90% -dry

[Optimal conditions]

* Raw material gas flow rate : 2 m3N/h

* Raw material gas pressure : 340 kPa(G)
* Raw material gas temperature :110°C

* Raw material gas humidity : 80% RH

(3) By performing the operation for 10 days including 10 cycles of shutdown and restart,
the performance of the stable CO2 separation membrane was confirmed.

(4) The expected optimal operating conditions of CO2 separation membranes in the
simulation for the application of the high-performance marine natural gas engine are as
below. Note the accuracy of the simulation was confirmed by a preliminary test conducted
at the Futami purification center in Akashi City.

[Set conditions]

*  CH4 concentration in raw material gas 1 52.5%-dry
*  (CO2 concentration in raw material gas 1 47.5%-dry
*  Area of membrane : One membrane separation module

(low-pressure application)

* CH4 concentration in purified gas : 80%-dry

[Expected optimal conditions]

* Raw material gas flow rate : 10 m3N/h
* Raw material gas pressure : 700 kPa(G)
* Raw material gas temperature :110°C

*  Raw material gas humidity :90% RH
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(5)

The combined verification test of CO2 separation membranes and the high-performance
marine natural gas engine conducted at the Toubu Sewage Treatment Plant in Hachinohe
City showed that the power generation efficiency was 39% (or 38% when considering the
calorific value of the pilot fuel oil for ignition), compared to the target level of 43% (400
kW/h).

[System II]

(1)

(2)

3)

4)

(5)

(6)

When the CO2 separated and collected in System I was fixed to ash, the amount of CO2
that could be fixed to ash was 55.4 [kg-CO2/t-dry ash] in the case of bottom ash and
28.6 [kg-CO2/t-dry ash] in the case of fly ash.

It was confirmed that fixing CO2 to fly ash decreased the elution amount of lead
stipulated in the Notification No. 13 of the Ministry of the Environment (MOE) to the
level lower than the regulation without using any heavy metal fixing agent.

As is the case with fly ash, fixing CO2 to bottom ash also decreased the elution amount
of lead stipulated in the Notification No. 46 of the MOE. However, the elution amount
of lead stipulated in the Notification No. 19 of the MOE (the amount of lead dissolved
in hydrochloric acid) could not be reduced.

A pH dependence study was performed to determine long-term stability of elution
behaviors of lead with fixation of CO2 to ash. The elution amount of lead was below the
lower limit of quantification at pH values ranging from 7 to 10, but increased at other
pH values. The elution amount of lead exceeded the standard value at pH values not
higher than 6 but not lower than 11 when fly ash was used, highlighting the necessity of
adding a heavy metal fixing agent. However, fly ash with a fixation of CO2 reduces the
elution amounts compared with fly ash without fixation of CO2, potentially reducing the
usage of heavy metal fixing agents.

When slaked lime used as an acid gas treatment agent in the incinerator located at the
same site was replaced with sodium bicarbonate (NaHCO3) manufactured using
separated and collected CO2, it was estimated that running costs could be reduced, but
CO2 emissions would be increased in the entire system because CO2 emissions
associated with the manufacture of caustic soda (NaOH) as a raw material for NaHCO3
are higher than those for slaked lime.

A system in which separated and collected CO2 was used to produce synthetic CH4 by
methanation for electric power generation was considered and conditions under which

the system was economically viable were analyzed.
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[System IIT]

(1)

(2)

3)

Through the combustion simulation (numerical analysis), it was shown that injecting the
exhaust gas from a gas engine into the incinerator enabled to reduce the NOx both in the
incinerator and the exhaust gas from the gas engine simultaneously in the same manner
as an exhaust gas re-circulation system and also realized low air-ratio combustion.

It was clarified that injecting a gas simulating the exhaust gas from a gas engine into a
small experimental incinerator reduced the NOx contained in the exhaust gas from the
experimental incinerator and the simulated gas in the same manner as an exhaust gas
recirculation system and realized low air-ratio combustion.

The effect of injection conditions of exhaust gas from a gas engine (injection flow rate
and injection position) on the amount of NOx generated was examined to determine

optimal injection conditions.

[Entire system]

(1)

(2)

For reduction in CO2 emissions, it was estimated that the application of a highly efficient
combined system could reduce CO2 986 tons per year more than the conventional simple
incineration system in the case of MSWIFs with a capacity of 50 t per day (14,000 t per
year). As a result of the verification test, it was found that the power generation efficiency
when the high-performance gas engine was adopted did not reach the target value, and
that the model used for the test was a 800kW gas engine with a generator with a
specification of 400kW, which deviates from the estimated conditions. Therefore, the
comparative evaluation of the case where the high-performance gas engine is adopted,
was not carried out.

In contrast, for life cycle costs, the results from a verification test were incorporated,
resulting in an increase of 36.9 million yen in 10 years compared to the simple
incineration system due to increases in the number of membrane elements and the costs
of facilities for desulfurization of biogas. However, the cost of the membrane element is
expected to be reduced to 30% of the initially estimated price (prototype price) due to
mass production effects, the cost is expected to be reduced by 50.6 million yen per 10

years.
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Table 1 Reductions in CO2 emissions and costs in the system'*

Highly efficient

Conventional
Item combined
combined
general-purpose engine
CcO2
t-CO2/year -849 —
Conventional | emissions
combined million yen/
Costs -30.5 —
10 years
CO2
t-CO2/year — -59
System | emissions
I ' million yen/ +103.6
Costs*? —
10 years (+16.1)
CcO2
s t-CO2/year — -22
crE_: System | emissions
< [
o II million yen/
= Costs — -17.0
) 10 years
2.
= CcOo2
8 t-CO2/year — -56
g,_ System | emissions
% 111 million yen/
o Costs — -19.2
10 years
CcO2
t-CO2/year -849 -986
Entire emissions
system million yen/ +36.9
Costs™ -30.5
10 years (-50.6)

*1: The values in the table are based on comparisons with a simple incineration system.

*2: The costs reduced in parentheses are those when the unit price of membrane elements is

reduced.
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ML, ZORELZHAB L ETHESBE I 2V —F — 2 Mg L7,

COLBEE D /NT A —F —{KAFRITTRRORNE v, EEER TG L 72T —
WLV A~EE 7 4 v T 4T LT,

CO, BB HE = A x exp(-B/T) x (Pco2)¢ x (RHF)? x (RHg)® + « « 2 2-1-1
T B E
Pcor : CO, 73 EZ

RHr : JFURHHEE B
RHs : %56 {0 1% B
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1-1-3. ERHABRER

B 2-1-2~2-1-4 X, EFE A, B, C O R TH CO, ZEHHE (EHRME) &
ZORBNLENRERXDLHE B L2 COEMEE (FHHEME) oMBEA%ZR L
LOTHDH, FEEIDSERM, HEAHEME L CTry PLTEY, 7oy F2B%
A EICEWVIE EERE L REERS B L WD LR D,

FEHITRENDHEY, MAFOMHEITRFIC B LTEY, BHLAEENNZY T
SR EEERT L L MR LT,

<®

g a
) %
v :
5 ¢ g .

m|
" "
m E'IE

<
L 4
EER{E mol/m2skPa EE#{# mol/m2skPa
X 2-1-2 JFE A (1281 D COp % il 3 FE X 2-1-3 JFE B IZH 1T 5 CO, % i 3
O FHEAE & FEERAE O AH B O FHEAE & FEERAE o AH B
*
©
&
L
£
°
£
fml
. /i
[ 1.3 ’ ’
S2E&{E mol/m2skPa

2-1-4 FE C lI2B T 5 CO, B
O FRAE & FEBRAE o B

28/140



F2-1-1 FESBES I 2L — 2 —ICEXVREHE L2, FRETCORET 2 (FEH
DHAHA) O CHsJEFE L COL B E Y 2 — LA E DB E R LELDTH
Do JRBNAT A SMEIXIET) 50kPa(G). CHa il 52.5%-dry. CO2 i 47.5%-dry, 7 A
& 70%Rh Toh 5, FE T AP EITFEIERBROLMFETH 5 15m’N-dry/h & L 7=,

105°C ~120°C TIE CO, S BEMEE 2 = — L 4 KT 90%LA D CHy 2 5 0 k58 B =

DO ND T ERbhol,

100°C DM C CHa IBE MR WD X, H AH DK H

BHET A2V RZICE DAL =T HAICAF =L EZHERNWTEZD, AL —THA%EHHR
72WERELELTEBY, COBEENZOMODEHDOLGE LN WD ERER

HNTH D,

fEfE 2 bl 5 &, I A S IRFEB TlX, WU COEY 2 — LA TRZ%D
CH 4 BEEZEDZ N TEX S, IHEC TIXT A, B &EHT CO, DB HEE DKW

e, fHohDd CHyREDEWZ &b roT,
F 2-1-1 FBE TO CHy IEFE (%-dry) & COy BT ¥ = — VA L D%
R AR = CO,NBEED 1 — LAY
RE - 1A 2 K 3K 4 K 5 &
A 54. 6 55.9 56. 8 57.5 58.0
0o | B | 541 | 55.3 | 561 | 568 | 57.4 |
"""" ¢ | s39 | 550 | 558 | 564 | 57.0 |
A 65.9 77.3 86.5 92.8 96. 6
osc | B | 65.0 | 763 | 8.3 | 938 | 980 |
"""" ¢ | 6.2 | 6.2 | 7138 | 798 | 849 |
A 64.8 75.8 84.8 91.5 95.7
Hoc | B | 6.9 | 746 | 841 | 9ol.8 | 968 |
"""" ¢ | 509 | 689 | 734 | 793 | 845 |
A 59. 1 69.3 78.8 86.5 92.1
0c | B | 60.0 | 69.6 | 786 | 865 | 928 |
"""" ¢ | s61 | 6.5 | 681 | 744 | 80.1 |
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RK2-I2FESEE I 2L —F =XV REB L, BFEETARE TORET X
D CH4IRE & CO IR E Y 2 — VAR L ORAKRE R LIEb D TH D, FEAT A
FAHITIREE 110°C, £ ) 150kPa(A), JFUEF A A it & 15m?N-dry/h, CH4 i & 52.5%-
dry. CO,#EFE 47.5%-dry Th %,

fEfE A. B TIZIEEE 40~90%Rh D FEIK T 90%LL > CHy J2

DT ANES

NoZ enbpolz, BHE A B TIHEEZEXTLEE LRAMRIC, WEZLZTLY

HTHB

T AHOBEICIE WK TH DT D,

BT HZ L L LT,

BB CHy M EE IR Ch 578, BHE A O H R ERD b 5 AHKWET 0
FRERBR D CO, Sy BT ¥ 2 — W ITIXERE A

F 2-1-2 FH{BJE TO CHy IEE (Y%-dry) & COy BT ¥ = — VA L D%

AR . CO, DBEREE S 2 — LA
R R 1 & 2K 3K 4K 5 &K
A 65. 3 76. 1 85.0 91.5 95.7
0w | 5 | 639 | 744 | 838 | 914 | 965
""" ¢c | 601 | 670 | 735 | 793 | saa
A 64. 8 75.8 84.8 91.5 95.7
0% | 5 | 639 | 746 | 841 | 918 | 968
""" ¢ | 509 | es9 | 734 | 793 | 845
A 61.9 73.0 82.7 90. 0 94.9
00 %wh | 5 | 625 | 734 | 833 | 912 | 965
""" ¢c | s2 | es1 | 719 | 780 | 834
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L, F2-1-1, 2-12 R LEEEY 2 — VAT, VA MW E#ERER T
Bl COBBMEEDRGFERNOHEEL -V I 2L — 2= E L EHEmE A,
EV 2= bR (AR EEOFE) % 100% & L TEY 2 —/L 4 1) O wH
THOTHMB LD TH D, EERBROEMAMIEBICHERT 5K 2-1-5 1TR-T A
PRA TGN CO B E Y =2 — L DFE Y 2 — AL R RIT B H L AT ESHEE O
A BT AENERR T ORFERBRIZ L 0 EWT 5,

FLEV 22— AY ) OBEEHEIC OV T, ®EAEOKERET Y 2 — /L O i
BELTWD, EiFERBRTIIE~ OFSEELRETITY) -0, BiBT A KEO
WRIZKHIET D700, K 2-1-510RTEY2—LADAR—HF —ELi2B2 L T
BY, 1ARKYZDOFEY 2 — VREEHEITH 23 12D LTn5b,

.

P
'y
0-
o

N

S acer ;Ej,ﬂl‘l“'y““"‘\\-
;..:;x,‘":r‘”"”{

FERAR
Membrane

8

EH]
ot

i}

2-1-5 A N4 TR CO, S BT Y o — LA E O A Y
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1-2. FRR30FEERTAER

1-2-1. RIAFBREHN

NAFHTADERT 0 ZIEMKIETH DT BET DT ADER CHy IR E
WIFEEEBDR DD, ZOEBZ L > T CO B TRB L7 AL AT A0 CHyRE &
E#T 5B, TAZ VU REROHNITEETLIbDEEZIbND, £
T, FEIEITEESMAD AL T AMEEE DS RET H AL AT AD %
Fl& &, CO, B T CHy IR EE 2 L S -8%IC, WAZ U DU REMICHG L
THRBHEIT O FEAERR 1 2170, EEEO A A H ATH T 5 CO, 4y B O 4 %
MR L7,

1-2-2. RARABRFE

FIER BRI F ST EEHE DO A ¥ v H 2 {bitigk (K 2-1-6. 2-1-7) THr -
7=,

X 2-1-6 = %0 3 SRR RE [B] U Jifi 55 A5 X 2-1-7 SRR A ¥ I EERE

FRER RIS E O 7 70— & X 2-1-8 IZ° T, MELBITHREBMED A X U H
ZAEMERR THAET DA AT A (HbKF, MEAEWREER) O —-ME5 &k
T HAFET v U THEET)E THESZ., IR - INTEEE ClrEORE &R EIC
FEEL . CO i~ = M L7,

FEERBR CH W COy B~ = MiE, B 2-1-9 DX 52 A1 T LA CO,
STBEREE Y o — L 5 AR HNCE#AE STk & e o T D (N, T 1 A),
COr B = = v MK ST JRBI T A1 5 KRORKKIZHE L, 2D CO,
SHEREE Y 2 — s S D, COmBEIRE Y = — /L Ic kb CO,BREINT
BICAEW L, ATV URBHRICEE SN2 @BBEDO CHs Z & AR R A0

BFoind,
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CO BT Y 2 — LV OFBBPIZIZ, AA =T HALLTAF—LRHEKET
LHEE RS TN D, x%—7ﬁ%%&ﬁ#é:k:iof\L@w@cmﬂE
FRBEESEDLZ LT, OO E 1 TH D CO,BEEEZHRITELILENTE
Do AA—THATBES LI COy &I KRR~ EN D,

CO BN E Y 2 — LV THRE SN AL A H AL, BRIE - JINEEE CRIEL T
HAROKGy ZRESL, FiRLTE mmfuﬁ_b ®IlT, AT DB~

Eohnd, BELEENDTAMBISBRCHET 5,

FIERBRICHEN T 2 T A= DU EERIT. BRI Th 2 2012l T A Ak
@zyvyfmﬁ<\ﬂ%ﬁﬁ%%@%@%%%bfwéﬁ\mﬂ@cmﬁﬁﬁ
75~100%IZx s TE ik b D & LTz,

IHEAEE LN E THBE T 28KUE, BT 7 P TR AT AT VU RE
HWORRRA Z PG T I EZBEL TWDH A, EiFBREED T AT Vv
FERTNERETHY | BEEARA ZRRETE RV, FEIERER TR 0 &
R[RARA T k' L CRBR A FEE L 7=,

co,+ R SI7B2 ) mekas
AR HARE IR - hIE S~o_ 4CO,
CH,+CO, ®E 9 ®E 9 =2 -
(CH,=50~55%) CH,¥ ~~<

CO, D RERERE

ey | 1R P

CH,+ &K +co, CH,+co,

X 2-1-8 SEFEFABRIE EAERE 7 0 —

Af—FHAAD
1
« | <
4
” |
+
PR .
1)
o i <
s
4
-
e
——
LSHR

X 2-1-9 CO, 7B = = N D&
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1-2-3. RIAABRFER

(1) i 30 T s S A O e 78
X 2-1-10 (C FEFERBR TOFE A AFE & - A AL EAER A 2 D CHy i O B%

ZRT,

i
CH BE 90% CH 2 90%
BB 5m3N/h « HAS 15m3N/h
100 HRAE 80kPa(G) ARE 50kPa(G)
| IEEE 5% IEEE 4%
EfCH4iEE=90°/o é
90 80
& \ —
'IU U]
X80 \ 60
— o
o A Z,
B N R
- i
R 70 a0}
% 7
i MEHACHARE i
60 » BENHREN H 20
R3S H ACH =B =51.9~57.5%(ave.53.6%)
50 0
0 5 10 15 20

FRIARFRE[M3N/h]
2-1-10 BT AR - AL LRERT A CHy 2 E O B4R

JE T ADREEZWD L CHAENEZ EF D2 LTI ADO CHBEN L5
LTEBY, HAEDH 5m’N/h T 90%D CHy IEEORER T 2N ELNATWS, CO,
SHEEORE 2 —EIC L THAMEEA WAV T D L1E, VAWEE —FEIC LT
HREZHELT 2 LICHET 5, COy BRI E MG LR ADET & R
A CHsIREOBBRTIE, EAREWVIEERRTAO CHh i EN LR LTS, 2
FALFERN AT A DE SR EIE E L e o 5y B O BREN F1 T D COy /3 JEZEN K &

KR ThH o,
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U EDRRIZ, EIEHRIEEY 2 — 0, EEONA AT AZHNT, BEE CHs iR E
HIENRTLOFRICKDL, ELZOOORELAMIT LI LN TE, SHICE
Ay AT LA CTHRAT LI A D UBEEZRAE L, EFALCBERE I A=V
RO AFEEEZFAL T, RVNEORWVINESGEAERATE 5 2 LW 400
o, TOFETHNOME LV LEBREEEZ/NMUYLTE, a2 X MU TH D HE
ZRLTWD, FRI0FEEDOEFERBR CTH LN REZLEICATEORX 2-1-1 1T L
72 COBMEEDIKGFADNTA—F—2H T v T 47 LT, BFRAELLELE
JEmAE (SEAROBESBEE Y 2 — VA E LT) &K 2-1-3 1Z-7, BT A%
PRIXFERER B O 51 TH D CHa IR FE 52.5%-dry, CO2 ¥ &£ 47.5%-dry, H A it & 15m>N-
dry/h, H AR 110°C. H A 70%Rh & L7z, Rk 31 4F IS 2-1-3 12" T 4 A
JEN % BTG CRIERBR AT 2L L LT,

# 2-1-3 JEEA AEIC X D MERRSEET Y 2 — )V ARE O E R

Rk 30 EE TRk FEE
ABRBER AEBREH
kPa (A) 151 441
R ATRERN
kPa (G) 50 340
BED 12— ILARE S 11 2
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(2) /A AT A DO NERLE TR 5y D

0 B 18
B

ELE

:F‘Ejz 3O£F‘ @S’%nftuiﬁ%ﬁfﬁ%ﬂt COZ

THERS D CO, 5t 3 D R R 2L % X 2-

1-11 GEERBHAEFIH @O CO B HE %2 100% & LR OB =R) 2T,
-o-CO2iEBEREZ{LER — ISR E D AR
140 140
- T 9H27H
(=) CPREA S
S, 120 ”‘“ﬁ:‘“‘”* 120
&
& 100 100 —
e <
' Rd
2 80 . 80 &
l (1
& @ }{J I'(
= 60 R 60 R
8 *8 &
il q p =
W 40 - 40 B
= @
® 20 [ \\\o 20
8 g N
0 0
8/23 9/2 9/12 9/22 10/2 10/12
=E]
X 2-1-11 CO, 75 itd 3 FE o #¢ i 2 {k

RERY WLl U TR 30 4E 9 A T CO, BBEENHD LTS, 21
WTEEON—FREOHM N TNV THD, ik 30F9 A 27 B N—FED
AR AEFER L, CO, DB BMMELZHER LN, WIHOMEE TITRL 2o

2o ZORRKIZOWT, COy Bt Z T 2 HEBERMBER DD NNA A HAFIZE
FNTWAAEMELND D EEBZ NA T AT OEWERS OFEMREEEIT - 1=,
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FK2-1-4 1A FH A (EFERBREEA D, B, MEAEWRER) OO0
FaERT, YHEEL TOEREER S IEMIEKECHZETHY . 2N 51T Co o
HERRIC K L CRBORWRETHD Z & 2 EiRABRBARICHEE L TV, ME
N ORICH R LY 52 DREDOHALY A F v (DMS) Bt ani, Tokn, F
BRI S BICFEMAR T A EITH> 2L & LT,

#2-1-4 NAFTH =R %&gﬁk/\/\ﬂ?fk%

wma H29 H29 H29 H30 H30 H30 H30
10. 23 5 10. 23 12.6 10. 4 5 10.5 10. 11 11.2
HyS ppm | <0.1 N.D. 0.1 N.D. <0. 01 - <0. 01
S0, ppm <0.1 N.D. <0.1 0.19 0.027 | <0.01 <0. 01
NH; ppm <1 — <1 — <1 — <0.1
HCI ppm 0.4 - 0.4 - <0.1 <0.01 | <0.03
Cl, ppm | <0.1 - <0.1 - <0.1 - -
DMS* " ppm — — — — — — 0. 41
X1 : DMS=Hiie o A FI)L. (CHy) zlS |
1-3. T 29.30 FEARBRELD
PRk 29, 30 AT o I AR & ERERBR O RN O/ O N T RITLU T O
WY ThHD,

INA T FT A DR T A %Hﬂb\“(%@ﬂﬁﬁ“@ﬁéﬁ%%%%ﬁb\ #FE COy BN
PEREREMM 2 1TV, FIEFE D CO, Fil i i o K 17 X % . EIERBRICE

FH*’“%)H%@@&E&%EE%E%*#%H%EL?‘:o

FEIHERBROMEREMNS A, FTAPEE D 2 — L DF Y 2 — bR A2 R L

FEERAV AT ATRATOITI AT D UBRROFERRE» D EACER

T D CO, 7y BB D i s 5o A OISR F) & fERE L7,

NAF T AT S REE L T e hr o I B LY Th D i Y A F A2

S, Bk OFEM T & COy T BEE~ DB OFA . Bz kO

SNEATOMEDN DD T LA LT,
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2. NAAHAPRBERTDRE

DMS % & CHEILAW O DHIE A A7 u~ K7 Z 7 (FPD) THr > T\ 508,
EHEMEAEMOY T v a2 A4 L5 (REFERE) NEBRILTEY ., MBbkamo
SEENEREECTH D Z LR D STEBEIC K - TIEA RS Y OEEYE 23
BN POBBACTEETCERVWEENRHY, MELEHOTEMNE - EESITICITIEE
FET S, A0, MEAAYWOEN - EREOWIIAA AT AR OREE S & OF 8
TITW., BREBELAYOARF L EMBEORELZ KT 52 L T, M2 ToOREL
EMOEME - BRSO PITZATVWD Z & R LT,

NAF T AFOMRECA DO GHTREREZIEIC, 2N EBRET D700 EBERR
R, CO T MERRIZ 52 2 B a2 BT 2 -0 O KRR A 1T o 7=,
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2-1. NAAHRAPBEHRERTOTHHER

NAF AP OREEY (LLT., BEEFERS &R T) O, - E &SR
BR2-2-1IR T, ONTITAZ BRI 0T R & FFERBREE A 0T 2O )t
TiTo7lz, BRBEMSNEZMELAWIC OV TIE, BREATIIEAEL LT D,

INA G H AT HRAL K TR AT b BRI 0 B 75 h oy SRR HH S dv 7o, R HR Ik
THEBHEDAZ o H AR TIEA AT P U RBRICHERLKSE &
BEMEHRELTBY, TNOWEEZRELEZOTATHLIRBEBEAQDT AD
WAL K F T8 & FREART & 2> T\ D, Loy LA MR /5 2SR 72 2% 5 EAER R
WEAOTATHRHESIN TS, 2O EEYEERS & LT CO 2Bl o PEFE(R
TEBIEE IO, MEOHEBIE S ZRET 572D O & R DU 2 E 0 A5
EiTol-, B, HAZu~< 757 (FPD) ICk-» TEM - EEDIT SN
IEEWEREOAFEE . &fMEoH (JISK 2301(2011)7.1.1.3C X W0 7.1.3) 2L 5
S EIEMR —H LTy, BE2TCOME{LAYRERSNTZLE VR D,

BRI E OB FHCB N T, SA A H 2T OREA Y O R E O &tk
MAFRTHDT-H, o A% 2k (ARG THRET DAL AT AT
WTHOEIT 72 (F2-2-2), MEHZ YV —v B Z—L AfiRE 2T 5
L BB O AORMBREIIMAR A —F —0RE LTS, —F,
fiht - EA EWREZRT A OB IRE X, ABRIIHEMAEZ V-2 —Lit
WL TIERLS 2o TWD, Bt & MERAEFEYREDOERITEHAICTZHE L TV D03,
AR WAL DD H AW ERGE F CORBHBAEME IV —v w2 —L1 0 bith
fEa% D H NN TH D,
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#2-2-1 NAFTARRECEYOEN - EESHH/ER (A7) —v ¥
—)
IS SR O ABEEAD
(BREE - MEASVKRER)

REA R1.6.5 R1.6.5

ek = ppm 21 <0. 01
A ppm 0. 36 0.50

B ppm <0.01 1.3

C ppm 0. 81 <0. 01

D ppm 3.5 0.23

E ppm 0. 34 <0. 01

F ppm 0.12 <0. 01

G ppm <0. 01 <0. 01

H ppm 0.07 <0. 01

I ppm <0. 01 0.02

J ppm <0. 01 <0. 01

K ppm 0.04 0.10

L ppm 0.04 0.06

M ppm 0.06 0.02
EmEX mg/m’ 42.6 5.4
EHEN mg/m? 46 4.9

X1 FMALEMEARIDOILT ST (FPD) THHL., A5t - BELE

X2 EMEDMIIIS K 2301(2011) 7.1.1.3CERVY 1.1.3]ICTHH
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¥ 2-2-2

A AT AR AL A O ENE -

=== N
JE B

Sy BT R (A B s

REU5 AR EEALO Btk - MERAEYRE
R H R2.6.9 R2.8.24 R2.6.9 R2.8.24
Wit k& ppm 63 240 <0. 01 <0. 01
A ppm 0.52 0.26 <0. 01 <0. 01
B ppm 0.17 <0. 01 <0. 01 <0. 01
C ppm 1.3 1.6 <0. 01 <0. 01
D ppm <0. 01 <0. 01 <0. 01 <0. 01
E ppm <0. 01 <0. 01 <0. 01 <0. 01
F ppm 0.17 <0. 01 <0. 01 <0. 01
G ppm 0.79 <0. 01 0.15 0.07
H ppm <0. 01 <0. 01 <0. 01 <0. 01
I ppm <0. 01 0.06 <0. 01 <0. 01
J ppm 0.17 <0. 01 <0. 01 <0. 01
K ppm 0.07 <0. 01 <0. 01 <0. 01
L ppm <0. 01 <0. 01 <0. 01 <0. 01
M ppm 0.15 <0. 01 <0. 01 <0. 01
EHEY mg/m? 95 346 0.2 0.1
ERHEX mg/m’ 97 260 <0.5 <0.5

X1 FWMELEYMEARIDOTLT ST (FPD) THHL., A5t - BMELE

X2 EWMESMHIIIS K 2301(2011) 7.1.1.3CERUY 1.1.3]ICTHH
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2-2. BHEERSBREDOERRAR

BEkD A X H A HER CIEH AT DU RERICEERFIALKEL2RET S
O DORERE ZRIT TWAH AR, AU LIERE TlX CO, BN IZ A E 2 A KR 55y

DREEITI ZENTET, COHm %EH%%/\%%%% WH#EHT 52 7201CE, 2
FREBICRETOILNEND D, T2 CHREOEW RS ZBRET D720 O &R B
EEOEBERB LT, MERBREBEIIWL Ry P2 2 FV— - UH—F N
AT 2 @mKRBI 2SR L DO TH D,

FEMER B E & X 2-2-1 127, RBREEE TR 29 21T o 72 CO» B D
IR R 2 R T DI FEME L2 B E R CEE (K 2-1-1) THO,
CO, WHEEDMERE CTd D COr FibIEE DR ZWE Lz, 72720, Fpk 29 4
FE O SRR TR DO N A A T A TR EAT o 72D 4 F B IXFE (H IR AT BlF %
MA DA T AR TRAET DEEDO AL B A (Bifi. MEAEWHRER)
ERWTHRBREITo 72,

]| 8

HES

VZJD— VZJEI—
a>ho-3- a>bho-3-

PN

NAA 7K
HR

H,0 yCINS DY HAUOYMIS5T4—
[X] 2-2-1  COy 4y B M5 ME B2 FF (i 5 Al 5k B 2 1
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#2233 ICHMERABR R 2 on T, RBRSAE 1 IIVESEE O EIERER O &Mk 2 BT
2 12 OIS AR O T A E T % 50kPa(G) & L. sUBRZR M 2 134 4R O KRR 2R 1
ERIC EFT 27212 340kPa(G) & L7z, EMERBRICBIT 2HMEERMEH -0 O3 A
FHAFET, BEFERBREMAEOSHELELTND,

#2-2-3  FEwEEBR S

RSN AEREH 2
= R Bt B A0 2 ;L Y
NAFTHRE 10 ml/min -
fE ¥ @IE A 50 kPa (G) 340 kPa(G)
=% & B E H KRE -
[ E R 110 °C —
fR Ut #e AR 70 %Rh —
=% 6 AR E 70% Rh —

2-2-2, 223 IZRBRRME 1 B L ORM 21281 25 COy @il i O R RF AL & 7R
o MRy 2 PR E L 22 WEBR S E 1 T, SRk 30 42 0 FERERER & [ AR I CO
F i B OAR T AN HERE S AL, 300 BF[E TK) 4 BIOMERBIR TR Sz, — . &
PRk oy & bR E L7 iBR S E 2 Tlid, 300 RFRHIBL | CO B E N ZE L THY |
m R E A NERN LTS Z & 2R LT,

AR 2 OB T %, MRBFCEEL OO T ARG 21T 72 & 25, BifbK
F. OABEMES O VT L ER FIRMEARN (0.0lppm) TH D Z & il L,

120 | < 120 5
S F =
g PPN B
{100 O A 100
£ ™ ek s " BRes 590G
W80 | O IO X 8 f
N ! e A :
A 60 f Py 60
P i I g
il 40 | [ 40
D| [ o [
< 20 F S~ 20 F
N [ N [
o [
0 100 200 300 400 0 50 100 150 200 250 300 350
BFfE(h) B (h)
2-2-2 CO, % E O RR R AL 2-2-3  CO, % FE D R AL
(ARABREM 1) (AR BR S 2)
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3. k31 FEEIMEHER

3-1. RIAFABRAM

TRk 30 FEEIC T o EFERBOMSR L EAMC AT ATHRERAT I A Y
VTR O RS EILEE TO CO, B O EIR LI 2o v P U R%E
%@ﬁxﬂrAt%%*lﬁﬁbﬁjﬂ]r*ﬁ:ﬂﬁi THHZENHRA L, EA4 T

‘iﬂ%?ﬂif&ﬁk ’C&)é@wﬁm/\%ﬁ)ﬁiﬁ#%aiﬂ’(j‘o‘9 CO, 7Bl 2 /S A
FHANCEHATH7DICEINOEZRETLOILEND D Z &ﬁ’#lJ'ﬂ)ﬂbf:o

Z ZTHHL 30 fﬁfh CRERIRATER HESMA D A X T AR 3R & L7z %
REBCEEZSGE L, MESRMGEEEFER D EZRE LGSO CO 5 %EHEOD ML
H B E A SR 2 AR LT

3-2. EFERBAE

AAEFE O FEIERBRIEE OIS 7 0 — &2 X 2-3-1 (2, R 30 FEEE 5 O dEE i E
mﬁ%%z&uﬁﬁhéﬁﬁmﬁtﬁbt%2+3fﬁ%btﬁx%#?w%%%

THOTOICHAFTFEEEO ANE L., S OITEWEIFERD ZRET D 72D 0 & R B
EEAZBMLEZ, B, ARV A FT“@?ﬁ%*ﬁa@ﬁ%M’WhE WFRH A B & T
TRBREITH- T2,

F 2-1-3 TRE L2 BEAS L WFL A X B O BMFEI 15m’N/h/2 K =7.5m’N/h/A TH
HN. EELBEOBESEEE Y 2 — 1 LTORBEHETH Y . B TIHIKELAED
SYBEE Y o — b (B AR I & B AR D 2/3) 2T 5720 JEE S A &1 7.5m3N/h/
AR x2/3=5.0m>N/h/A & 72 5,

KFEHR CO+EE RA—THR| &I

FRAR -
ch 4o, = PZIE Lol mmmm - miaE > WERE >

(CH,=50~55%)
CO, Y REEE - BRHR

_____ ! CH,4+co,
! r MHEHRE (CH,=90%)
e -
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#* 2-3-1 HAERBIEERAE EAR

H30 &£ & H31 £ &
EBA T e . = :
] AERER Bl
. WEHRE [m®N/h] 15.0 5.0 5.0
HRAERE | —
HRAESD [kPa (G)] 50 80 340
BREREE AE - L WHE HiE
i B A 2 (%] 4 5 1
CO, N IR E = R
BRaARXRE | [mN/h/K] 3.75 1.0 5.0

Py

L7 AFEIE, SR E, COa o7 Bff I % &

e

2-3-2 7B 2-3-4 (T4
DEEZRT,

X 2-3-2 H A5 FEHEE X 2-3-3 & R AR 2 E

2-3-4  CO, 5y Bl dE &
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3-3. RIIFABER

(1) v IR o A 225 v 12 E
# 232 |CFFERBRIE B IR L7z 8 W B4 18 0
RERUEE AL & BRMMEBIODOANA T RADOSHORER, N A H ARG F

(]

NOEERFER D DFRESHTVWD Z L 2R LT,

P HE fife 58

3

RBR A R 2R T,

£ 2-3-2 NAFTANA T T APRBEALEY OENE - E BTk R
YTV U TEmR ABEEAD = R E WO
#% 18 B R 0h47m | 20h0Om | 36h00m | Oh47m | 20h00m | 36h00m
Bifesk®E  ppm | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 : <0.01
A ppm | 0.44 0.44 0.32 | <0.01 | <0.01 : <0.01
B ppm | 0.01 0.01 0.02 | <€0.01 ! <0.01 : <0.01
C ppm | <0.01 | <0.01 ! <0.01 | <0.01 ! <0.01 : <0.01
D ppm | 0.11 0. 11 0.11 <0.01 i <0.01 : <0.01
E ppm | <0.01 0.02 0.02 | <0.01 | <0.01 : <0.01
F ppm | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01
G ppm | 0.02 : <0.01 ! <0.01 | <0.01 : <0.01 : <0.01
H ppm | <0.01 | <€0.01 | <0.01 | <0.01 | <0.01 : <0.01
I ppm | <0.01 | <0.01 ! <0.01 | <0.01 | <0.01 : <0.01
J ppm | <0.01 | <0.01 ! <0.01 | <0.01 ! <0.01 : <0.01
K ppm | 0.04 0.05 0.07 <0.01 | <0.01 @ <0.01
L ppm | <0.01 | <0.01 i <0.01 | <0.01 i <0.01 : <0.01
M ppm | 0.06 0.05 0.05 | <€0.01 | <0.01 i <0.01
LHEY mg/m | 1.1 1.1 1.0 0 0 0
LHE mg/m’ | 1.4 1.2 1.0 <0.5 <0.5 <0.5

X1 : EWMBLLEMWEARIOILNIT ST (FPD) THH L., At - BELE
X2 EWMESMIIIS K 2301(2011) 7.1.1.3 CERV 7. 1. 31ITTHH
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(2) CO Fy Bl Mt BE fife 58

X 2-3-5 1|

SN

COZ f’%‘lﬁﬂ%@ l‘i {R‘Fﬁ) Emu iz

o

i

FRER BRI U DR AT X A & P FE ORER LA L 2 n . BBRBA 44
RRIETORKMEZIT /R, X

A —THALLTCOmEERIZHAA L TV D AF — L EN lkg/h EFEFITD 72,
WCIRENLE#B LIk, WEEDODARAF —LAENMHER TEXRVIREE S 22

AR
S7=-7=0IZ
L THEEMRTEDLIICLEEZ A,

5kg/h
CO1 %)

%ﬁl\i %ﬁﬁmuj—é kﬁ)‘(%fLo

-
=]

BRHZAY S BE[%-dry]
Py
S ©

MRS REDET

TARR-ENRE 1 HRR-EHRE «ﬁzl-Eﬁulr—

TR ENRE

TEEAR

9:00

10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:0(
20194118148

[X] 2-3-5 KGRI 2 A K R RS AL

(BB BA 45 24 41))

MBHRAY ~BE[%-dry]

PEREDME T L2 W REMER B A DN, £Z T, AF—LBOREREL

X 2-3-6 IZ/RT LIHICELE LT

o
=]

TIEHR PH/RAI8R

9:00

10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00
2020418178

X 2-3-6 KEHLAH 2 A Z L
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X 2-3-7 IZMESME (BEA QT 340kPa(G)) (2351) 5 FEFERER T O FE A A it &
ERRATARA L CREOABRERT, & 2-3-1 TR LESFEOEFLERBRSEMEOF
WA IX . SRk 29 O KRR T2 CO, BiEE DRGFRND T X —F —|Z
WT, R 30 EEOERERBERO 74— N0 I E2fToC T4 v T 47 LKA
LTRAELZLDOTHD, K1 KB OMFEHT A& 5m’N/h EREA S Tniz
25 (FHIEfE) . ARBRORE R A O A JE S 340kPa(G), FER AT A X X PR E 90%-dry
DERMEITHB T DM T A BT 2m®N/h THho7- (RBER), ZOFRRKRIZS W TIE

HEFTHY, SHRORFIBRETH D,

100 : : : : :
e
CH 90% CH B 90%
HRE 2m3N/h ! B2 5m3N/h
95 HAE 340kPa(G) HAE 340kPa(G)
PR 1K R B

Ef—ﬁcmi%ré:gowo /

R RCH B [Yo-dry]
()
o

[o2]
0
/

fias

0 1 2 3 4 5 6 7
FRIHRE[M3N/h]

X 2-3-7 JREFT AP E LR T A A X RO BR

80
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FEES 2 AT SRR [ Y%-dry]

X 2-3-8 (2 10 [E DN EF FiF&&te, 10 HMOEERICE T BT A 2 ¥ @
EOREEE 2T CEYMHE S A& 1.9m’N/h), R8T 2 A & R FE X4~ 57 B
Iz 72 D 90%-dry T—E & 7> TH Y, ARBRYIM T CIXLE L7 COs o
D VERE & fe 78 L 72,

95 95

2020/1/20 [ 202071727
£ r/\-——ﬁ———-—l £ rﬂhr | ‘
85 . . . 85 . . . .

9:00  10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00|| 9:00  10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00  18:00

55 55

2020/1/21 2020/1/28
90 r/\/— I 90 r/\/___— |
85 . 85 . .

9:00  10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00|| 9:00  10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00  18:00
% - 200011722 | %° 2020/1/29
%0 | ® %0

F - |
85 . . . . . 85 . . . .

9:00  10:00 11:00 12:00 13:00  14:00 15:00 16:00 17:00 18:00|| 9:00  10:00 11:00 12:00 13:00 14:00 15:00  16:00 17:00  18:00

95 95

2020/1/23 2020/1/30
%0 | r/\_,.’— | %0 | r/\.\,_
85 85 I

9:00  10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00  18:00|| 9:00  10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00  18:00
9 [2020/1/24 | %° [2020/1/31
%0 | r/.., | %0 | r~_~_-—‘

85 85
9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00|| 9:00  10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00  18:00
(537

X 2-3-8 FERIAG R A X YR FE O R
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4. EIHBER 2

4-1. AR E

N T B R R IV O BERR A & I AERaEX I DR AET D3 A AT A% T
R LA b 15 RE## Lz COy Iy HEZEE 2 M L. CO, Iy BEIEE TR L
TeRAFTHAZRHNT, HARRT AP0 (NER, 400kW) DOPERER L O3

BHEEHR LT, SDICAXVREIZLDIZ VU UM~ BLEMR N, K
T BESAE (COBRERTE) L= v Y BRI mE LT,

-2 RERBRA &

X 2-4-11 :igﬁfﬁgﬁ2@%%ﬁﬂ%7 LB 2-4-2 (4B OB, B 2-4-3 1 CO,
BB E O G E | X 2-4-4 (2 JH D E & 5 Tl 5Ek7m— TR,

COy AT E OB LML TR OMWMY Th 5, ;Wmuit%ﬁl TR NS AT A
MBICXTAEZ L A FORERNDRVWOIE, FEIFERR 1 L0 &G AE AN E
< CO2 DEHZBDOBREN ) ThH 2D CO,EENDRKREL LD BT, SEHAWD AR
RHAT VNIRRT DB A X VIRE DK 80% T 0 | LE R COBREFE (K
BT AR D COr M BERET D CO,DEIE) NMEWTZOTH D,

- B DR E : 110°C
- A E T : 500~ 650kPa(G)
AR ) : KARJE
< NA AT AR : 50~200m*N/h
- RS AR : 70%Rh
c AA—THA CISADOEZ LA FORN, 10 RFAF— 2t

SAKRIIAA =T H AHEL

—> CO,+ &S

I
ES

ﬁﬂﬁ1+9ﬂ#ﬂ> fls BRABE ||, gy [, w2 mE |1 \<\co2 CO MR
2 = E =) CH So EST=)

CH,+E&S

s wasE |7 g

X 2-4-1 SEFEFAER 2 FEEMERE 7 0 —
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. 22.000 R

150KV A

. ’?‘ (o

PECE ¢ ‘
oo 140ks 75ks
H i ;
M N N I S T S ________
! —
11! : pEEE P ,
7 i ' = : I
i : : = : 3
! ' ! : 3
& o | : FarLoa -TIRueE i
T I ! 22,000ke H &l
V| 2622k | ! :
1 1 . i
: ]
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1 |
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S0 00k VA
i i 3450ks
! ! Ti0ke
H !
| i
:
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: !
RS 00k
E E 1260ks
Lo )

2-4-2  SERERBR 2 3 E R E

2-4-3  EIFRER 2 THW- COy A BELERE o 5 EH
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N/ AF—L

LS
EiREAR

fia

- XA —TH A
"AF7— RIEARF— LI

CO2mBEEE

2-4-4 EFFERBER 2 THWZ COESHEE D TR L 7 o —

52/140



H31 FEFEICEM L7 FEERER 1 OfFRICHESE . FLOLMHTH 2-4-5 273N

HERTYIalb—varvzEBL, 0P OBMICYER A X U RE 78.2%LL
Lmﬂ%@ﬁ;(bs‘?%‘%ﬂé:&%‘fﬁﬁmubf_o
5 : 110°C
- G E 7 : 650kPa(G)
- AR 7 D RRJE
s A I H AT E : 170m>N/h
- AR : 90%Rh
BB AA =T HA D 15OFE LA FOW, 10 KITATF— Ak
S5KIZAA —T T AL
5K
90 %RH CH,:80.3%
Feed a7
——
Sweep >
FaHz  110°C s
170Nm3/h 650 kPa(G) J§ 90 %RH CH,:79.5 % 8 H 2
-CH,:60 % Feed > L ch,:79.7%
*CO,:40% M\%CHMEJ?
Sweep [¢— SweepRF—L >78.2%
5K
90 %RH Feed CH,:79.5 %

X 2-4-5

- Sweep | Sweep AF—L

EIERBR 2 DY I 2 L—3 3 LTI 5 R EMK
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4-3.REF AR T8

AR OIE Y | FEIERER 1 (FER) 2B W T, ABREEOMEIRT (F%%?‘ﬁ/\‘/( A7
AHDO COREEH) RBRO LN, ZOHRBIIEFERR 2 12BN TH R
THZERTRINZED \%ﬂﬁ@2@%Mﬂ§®ﬂm%%%b\I%%M%#
%#ékk%m\%@ﬁﬁ*%%%ﬁ%ﬁ%&bfﬁ%bko

Z OFER ., RBREE O T ORI COy 4y B/ B £ ¥ = — L O PR K
TTIEe<, ABREEIC @,#éz%~A®m§ﬁﬁﬁ& FEEOMETHY, 3£
BRI AF — L fiia EN R LTcTo | IS E O CO FRERMME T L7cHER 4
Mmoo,

ZTOXEE L CHEEEZLEL, L3 E 12 ARIZIE CO, BrEMEE DL E ML
R TEbOoD, THEFEFW L H Y, EFERER 2 13 31 FEFOETHE
L, SM2ESHRKEITEEINDG Lo, TOHK, D24 4 HY
WMH 1AV O, oMK VR THME 2D, £ 2-4-1 OFFTro#l
DLFEO X DI 1A BIET DRI E o T,

#H2-4-1 EHFRBR2OERAS Y 22— )b

FH31EE SR
4‘H!5‘H!6‘H!7‘ ! ‘H! 1 M 112%!1% 28 [38 |4n |5 ]en 78 8r [9n [10a]11A[128] 1A [ 28 [38
HREHER i L ._E%I’%‘ﬁ‘ R ETERAER
EirAER 1 (FE1E) W ER A 1B DA A i %E%%E%ﬁi
5B 2 1B hUE B e %I RER AR B A
HBEEU \ \‘\ | | |
FHRB2(\F) BRERS | | BET SEER S B
\GLER B B, FEEE A ﬁﬁ#uLﬂ%m SET=
splre bETE
"Eé?:[
E5
P s B | Hpe s
HEBI=
R JRET
(€7 mik:i ]
BN TS B
bt Lol % EER ABR (B/B~8 M1 6lapkd)
T | s @
FS. 54 - F&8H B AR
EREHER ESIEY
BEE BRINES
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4-4 EFIABRKE R

(1) THAL T A O B 3 543 53 T 5 R

4 2-4-6 |2 )\ 7 7 HUH RS R AL R L5 0 W AR 1 T X OB o AT RS S (oD A)
ERT, Flo. —MEBEEMOA X AR OFEME ) —rr 22— (KDO)
ERERR A AT (HO@) OREBEMAEH O H ADSHERE IS CTRT, B 7 a vy
FRENS DI, S RBER FRERMG CH-72Z L 2R L T D, K 2-4-7 1
VAL & 7o 138 B A (H 0 o R % BE R O J A 2 1 CALER U 7 1% O A B Y O 4 BT R
Thd, ~BREFEDHKDONAFH AL FKERDOET AZTIBNT, Fit ko O
FBESCEICKERE WL AR5 7,

HEFE/HEBEOAR
1000 ¢

Pa enmis AN

100 F

d o0 T

Fote > o

10 |

HEILAYREem], 2HEEREIme/m3]

el e

01 f

001 |

b3

0.001

WALk A B c D E F G H 1 J K L M LHE

X 2-4-6 JEEEFE /WHALAE H O 4 A O KRB R 43 43 BT R R
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FRERBREBA QAR (BFEER)

1000 ¢
g bmilE entia ANF

100 |

10 }

HREILSYWREem]. 2HEREIme/m3]

1
A
E (0] A
0.1 E A § - -
F A A °
2 6 1 i
A
001 | T .Id; T T
3 . A) L
0.001
WibkEk A B c D E F G H | J K L M LHE

B 2-4-7  BERR WAL EH O A O LR 5 BT RE R

F2-4-2 LF 2-4-3 03, N FHEHKROUEL OFEIERBREBERICRE L7-mK
A EOH AT A5 ER T, MREBIITROEY Th 5,

[FBR Z]
it A VL JEE IR
NA FJT AR+ 100m’N/h
KN 0

F2-421 X848 (M1EHE) L8A31H QQEIH) WTHEL 7= & KRBT & H
AOHADGHFERTH S, 1 [EIH OGN TIEHAL T LA =D FH 0.17ppm 73 Hi &
., ZNLSNE T A e~ T 7 4 —OFHRRLU T Th o7z, 2[EHOFHSHT
TIEHAE VAR = 1F 0. 1ppm K, EFFHESH T Ilmg/m> R TH Y. 1B EH DS
Freml snemifb R =%, bR T2 CEGEA T RN & (4 2-4-
6)., oM ClImbEnirolcl b, a2 Ix—varyRRETHD EE
ZTCEY, BERBEOENHER S T,
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* 2-4-2 EFERER 2 Mk BB L E H O R AT R R

1 BB . 2@EB
2R B R2.8.4 | R2.8.4

e 15:45 E 16:00 2. 831

BiEk®E  ppm | <0.01 E <0.01 E <0. 1

A ppm | <0.01 E <0. 01 é <0.1

B ppm | <0.01 E <0. 01 ; <0.1

¢ pom | <0.01 | <001 | <01

D ppm | <0.01 | <0.01 | <O.1

E pom | <001 | <001 | -

F ppm <0.01 E <0.01 E -

G ppm 0.17 é 0.17 é <0. 1

H ppm Q.00 i <001 i -

I ppm 0.00 i <001 i -

J ppm 0.01 1 <001 -

K ppm <0. 01 E <0.01 E -

L ppm <0. 01 E <0.01 E -

M ppm | <0.01 E <0. 01 E <0.1

$HE  mg/m | <0.5 | <05 <

X1: EHRELLEMEARYIOI LT ST (FPD) THMHLIE
X2: ICPREADADMETHMLI-E
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(2) CO, 5y Bl 2

JTRE X (o caV
B 5y B 2 1 0

— TR E L
X 2-4-8

%“/“;L%/l/ﬁ‘i?’i%iéhé
AT i @l B

R S5
HnobEEE A, B, C &3 5) M,

ST BEMER %Eﬁ L7, B,

Wb, RERBRITEE

3 AL

B WALV DOMBE HE TR

N R R ALY C1T 9 ERERBR CHEM T2 COy F5 4y Bl 25 i
FEREABR 2 O P kB 2 17 - 72, 5
S5HDE Y 2 — LnHE
Hif SN iEE o TEBY

B A. B, C®W®1$®ﬁ%/;—w

SEFRER 2 1
BAE L 72 EE (i

ZHATHO

ICHWA CO,

15 s

INA F A MG L
BAELCITAAS =T TARNHEAHEEL- T
p@@é‘i%ﬁﬁﬁm'ﬁ—élk%fﬁﬁﬁﬁk LTW5,

X 2-4-8 CO, 5y Bie a1

B

BRI & IR R & £ 2-4-3 IR T, A AWRE L ENNIINFT O FEFERER 2 L&
BRHDE, TRAEE Y —THHATE A4 T ABOHIK & S A AT 2N

AT —OHEDOHIKIC LD

(FA 7 —

N FOFERERER 2 TiEMo b o/

W), Yalb—va IlLAMREIFEREOA X VRENGEOND Z & &k
WL,
#2-4-3 WA R bt v 2 — T O T B AR

EEADNRN EEBDON EECONRA

»N1=R D1R D1R
B E R E °Cc 119 110 110
HBBADEARARE m*N-dry/h 18. 1 18.5 18.2
HHRAADES kPa (G) 244 244 240
4 HO s E kg/h 9 9 9
HEAEAD CHRE % 56. 7 56. 3 55.7
HEAEE O CH R E % 61.9 65.0 65.0
AA—TRAF—LRE kg/h 5 7L 5
VZalb—iavitkbd

% 62. 1 67.0 62. 2

A O CH B E
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(3) COLIRAYBfEHEE & W AT v Vv OMAH D EFEARR

INF TR R T1T o 72 COy I HEE L T AT VU OB GbEE
AERRER G IR & M 2-4-9 & R 2-4-4 (TR T, WEEORALELY; THR AT 5 EBR O FKIHA
HAZRNT, COmHEEIZ LY CO2REL, MARRTAZ LV UICLDHE
FRBR A FEHE L. 400kW DA 39% DR ENENG LN, B, BENEROFRET
EEXTROXZHNTWD,

BN R [%]) = T E AN [KW]+ A & > B & kW] X 100

A KB KW
=COy B B E H A K7 A H A B [m’N-dry/h] X A % > 2 [%]/100
X A B MR 3 BB [35.8MT/mPN] =+ 3.6[MJ/kWh] X 100

HAE L L7 I ELNE 43% (400kW BE) 2%t L CT. 39%DERTH -7, tBH A
TV ENNM ey FEKBICBREMZEALTRBY, ZORELZEZETDHLERE
MR 38% L 72 D,

45

40

35 ® °
30 °

25 °

20

15 *

10

REME (%)
°

0 100 200 300 400 500
REET (kW)

4 2-4-9  FEFERBR 2 128 2 REAM & FEEL RO K
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# 2-4-4 HIRWERMITH T DU EME

- S ﬁ%ﬂ E&Dﬁx RO AR
MARE AR URE AR URE
(kW] (%] [m*N-dry/h] [%-dry] [m*N/h]
80 16 62 81 50
100 18 64 89 57
160 25 83 78 65
200 28 81 88 11
250 30 96 86 83
300 34 105 85 89
350 35 119 83 99
400 39 128 81 104
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5. F&H

(1) 18 2 2 W= B & EEO AL FH A2 IV EIERBR TH A E R
IR, WERMFICBIT 2D CO @ E & 2 W& L., 7l B o gk 72 58
L7,

(2) EBFERBR CHEHIMERI OB LT CO / BEM O il EIR K ILLL TO@EY Th
Do

(3@ 40
JEB T A CHa IR £ @ 52.5%-dry
JEEE T X COL IREE @ 47.5%-dry
5 T CEASBEEY 2 — L 1 A (RIS

o I A CH4IRE : 90%-dry

[ f i 5]
o JFUBHA AP & : 2m*N/h
o JREBLT AET) : 340kPa(G)
o JEUBEA R : 110°C
o JEURFH R : 80%Rh

B) 10 E DS EF FNiF 2 &Te 10 HE O ATV, ZZE LT2 CO» 7 B O P BE %
fEFd L7z,

@) EHEEMARRIT A DV ZHEAT 5700 Iab— a3 285 CO o
BIE A OO AEE B i E RS SR IZ L FO@ Y TH D, B, VI alb—Ta L OREE
AT R ke 2 —THEM L THABR THRL TV 5,

(3 E &)

JFB AT A CHa R EE © 52.5%-dry

BT A CO IR EE © 47.5%-dry

5 1 DS EEE Y 2 — L 1A (RJEAAR)
o FEEIHT A CH4IEEE : 80%-dry

[ A8 f i 5 )
o BRI R & : 10m*N/h
o JRELH AT : 700kPa(G)
o JFUBHH AR : 110°C
o B A B : 90%Rh

(5) N R E &R AER Y, CHHE L 72 CO, B & mPEREinH KRR T A= v v d
MAGOERBEOMEE, BEE LIEREENE 43% (400kW FF) 2% LT, 39%
DRERTH-oTm HEAkARA oy NREHBOBELZZET 5 L 38%),
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F3E VATLL:SEEIRLI-CO.DHRMNFRALAT L

VAT AT THBERIN L. CO, 2z AR+ 22 LT, RRABHET 2 COy & Hl
WT 527 LDOFMEIT - 1=,

YRk 29 AREE I BERIN L 72 COy & fF a3 2 BEANSERR 7 © FE A3 5 IRIC [ E Ak
THZIET, COLHFHEDOHIEZIT S & &b, IRORBALIZ K » TEABEOR
HEMIEIT 2 AT L0 2T o7, £/, tho CO,FIHABRICOWTHRE - #&
A L7,

TRk 30 AEFE 91X CO, B EALAER IR O HA B EE N EO X IZ oW CEMNRAE %
Tolee ETMo COMAMKZE LT, EHARET LV AT AZHO N THBRAAT
W, VAT LD EFE LTz, S HICHBERIIR L7 COx W A Z R — g
VAT LORFEAT ST,

1. SEEEYRLE= CO, DFIARARIZTOVWTORE

B A B X HERIR B L B BB 1S L, 2030 4E 212 2013 4L b 26%., 2050 4 FE 2 [H
80% D i =N T 4 AHIH & HAEICIS T T\ D, HAEERIZIERIE 72 = %L ¥ —BUR
RSP HMETALETHY, AMRELE L TOHAEMNED R LY —BLNCO, %
PEHLARAWKFEOBEAILRKNERE LTHEDOREI LTS, £/, KNEE
FromFe &0 COy B i b OHE T AT E EN D COy Z /3 BEREI S 5 £
bALEHINATEY, B L7 CO, & #iHf AT T 5 £ilf, Wi D CCS (Carbon
dioxide Capture & Storage) (FHFAYIZHINHFE R ED N TV 5,

STEEEIY L7z CO, 2RI 3 % Z &£ 1% CCU (Carbon dioxide Capture & Utilization) &
PRI, e OFEMAEAED N TEY, ZhbooHEiZx5 & LTHlEL L,
CO, FI F Hi& O F 5l & 3 3-1-1 12”7,
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PBEEM P e 1L K NI BT 72 £ LT 5 L/ BBEN OB O Th 5
72, BEH &5 COy ®IZLEM D 7ev, 2O 7=, B L 7= COy # iIF i £ T
Wk T 2 ITMERENE L DT TR, MEHEE AT 5 Cor &b Ml T X
L5, PEo T, Y AT L1 THBERIU L7z COx I, MusR W F 72 13 i % J8 1 TH]
A (MpEHY) 5722 EnEELVWEEZL, TZTCOMAMAKBELT, EE %
BG5S 2T ML OFRBEAE OB T A EEER L LCHHATH LR TE D,
FIEALFX—Ya VAT ATRELE CHE, Y27 5 1 OPLHE T A 28D
AT DY TCREHEITHIZENTE D, PR 3OFEEZIZID 2 DDOY AT AITD
W TR &2 1T - 72,
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2. SEEMEIUNLT= CO; DIRADEE LS AT LD

AT LT THEERIN L7z COy Z2 R BEAIME i 20 I AT DK (FIK « RIK) ~
EEET 22 LT, RAMET 2 CO 2l T 25 & & bic, IKORMILIZ L > THE
SRFOBEHZME T D LT, BEeREE(LEAOENEZHIBS D LN TE
5o ZDVAT LADOFMI AT O T2 0IT . CO, B E 7 HE & & H 4 & M o ¥ HH il 20 R
DB & FE i L7z,

2-1. CO,EEILHER

JRD COy [EE W HEEIZ DWW T, FEBREREO SRR 2 EM L TR L, £
72 COy [EEAL LB DK D EH A B EF OO 247V EIK O A F]H o W]
REME RO IK O H 4 & 8 E AL F A DRI & 722 S DWW THERR 21T o T2,

3-2-1, 322 IR TRBREELZ AW CEBRBREZEKR L, 727V LEOK
S A7 A (NEE 104mm) IZJK % 250g-dry FBIEH L, FTEMED CO Z FTE R A 7
LIEF N SR LTz, JKOKTD 10~20%D#E I VT CO, DRFEE &N L < 7
72, MIRICOWTIIAEEKEZRML TKRDZ 15%ICTHE L 7=, FRITEKZ
HAnaizd, BEOFEFRBICHE L, FERBPICKBEET DL 20D
2. BRT D COITKRAKAME 28 L TGN 7 M LT,

> KRR

RIEHF L

FIREIEFREK RIEH3 L

KIETEAFNHE

KES LS co,RR
3-2-1  CO; [ &b 7 B 2 3-2-2 CO, [EEAL i Bk 3 & 5
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(1) JK®D CO, [E & 7l HE &
3-2-3 12K D CO, [H ERER OfE R &R, Wﬂ#ﬁﬁﬁ‘ 0 TClIHERIEEN
WIEE COETENELS 7> TWBHH, 605 LLET RIEEIC X B9 M

%
ELTWD, BREEMN 6058172 CoOBEERE (BEMER) OFHMIT. &

S

JK Tli% 28.6kg-COy/t-dry JK, FJK Tl 55.4kg-COs/t-dry JK T o 72,

40 FRODCO.EESE 70 RIRDCO,EEE
35 60
K 30 — | T K r———————
Nz 250
%25 "..\
<) / c'40
G20 %, I
= /X g 30
W 15 . o IH
’/ B : 0.88L/min I).! 2 -+ BSFE : 0.88L/min
~10 N o) |
8 o ESHE : 1.76L/min 8 o ESHE : 1.76L/min
10 —
5 wESEE : 3.52L/min | = ESGEE : 3.52L/min
0 l l 0 L
0 60 120 . 180 . 240 300 360 0 60 120 180 240
BRESREI[min] BSBSREI[min]

3-2-3  JK®D CO; [E & 7l 7 &

FIRBLORIKD COBEEFBEREIT. 242 RV AT AOFER Z AL &
214,000 F DA, LLFDO XD c:focéo

F K 1 14,000t/4F x8%-F JK x28.6kg-COx/t- K =32.0t-CO2/4
FIK : 14,000t/4F x2%-F&JK x55.4kg-CO/t-JK =15.5t-CO2/%
aEk =47.5t-CO2/4F

IHiE, VAT AT THBEEREIINT 2 CO & (5 1,000t-CO/H) DK 5%E 2D,
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(2) KD CO, B EACIZ K 5 4B FEEE & i) 2h 5
REBRICBIT D CO BRI EN 0.88, 3.52L/min DHA O, KD CO, [H &b LB
A OME MR R (BRE 13 51) 2K 3-2-4 12737 (FHENE & FRER
WOLEIE, FRIED 50%DH THRLTWD),

RIR fmiBHE(RE13S)

1000
FL— hRmE
A5.0%
100 § . 4.5 %
- +4.0 %
10 ¥
= * A3.5%
~
g' 03.0%
Wl " 2.5 %
% T vBEE N | L
2 (] 2.0 %
o4 '{—ga .
) A Aaads 15 %
’ AR S 1.0 %
v EETFIRME A
0.01 Al A 470
P 4 0.5 %
m 0.0 %
0.001
0 10 20 30 40 50 60

CO,ElIEE[kg-CO,/t-dry/X]

3-2-4 RIKD COEEREIC LM HEDRE

TIK > COx [ & & D H M > CTERE H A LT Y . FRIK O a2 R B
f& (PbCO;) ENDHZ & T, AEfbLEZboEEZXLND, FIK (CO,EHE &=
0kg-CO/t-JK) DA EZ EEMLL T & T 572 DI HNE R F L — FEINEIT 4%
UIbELioTWBA, COBEMMIEZITH Z LIk - T, BEEEIH 50kg-
COYt-IKUL D6, thinHE 2 REMU T L T27200F L — FRIMAARE L 722

> 7,
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(3) FEIK D CO, B EACIZ K 5 4B FEHE & il 2h 53

FIK D CO, B EALEL AT O ehis MR As R (B 46 5 1E) & e A = alBns
R O(RE 19 51E) 2K 3-2-51077 BhiEHENEE FRMERBOSA X, TR
D 50%DfE TR L TW5D),

- TSR (RE465) — IRMAER(RE195)
g | |
~ 0.01 [YE¥E 'S 1000
X = ™
g’ L u =) [ ]
= E .
] L] L]
3 = i vEEE ) . N
Bo.001 |vEETRE - 4 100 C
L] L] L] B Bl N | L]
0.0001 10
0 10 20 30 40 0 10 20 30 40
CO,EER[kg-CO,/t-dryX] CO,EER[Kkg-CO,/t-dryiX]

4 3-2-5  EKO COp [HE BRI L 2 $a o

FIKIE COr B EMLIRAITL 2 THEEHEIX HTERERLEEIL T TH D
R, K & RIARIZ CO, BEERDIMMICHE > THIEHELREA L TEBY . EEED
%<0 LERMBETRMERIGE 2o T D,
—HOREREREITICOZEENLLTHERET LI ENTE RNz, BE 195
BICLohEAELIT. 1HECERIIELE T 200 EZTT260THY . &
GHERETR LD, LoT, BE 13 F0RY 46 BIEOKIC L DB HRBRTIE, &
BHEORB SN H 52, B 19 5 0HERIC L 2 3B TITRERL L 7= 80 23 % fig
LizbDEHE2 D,
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2-2. CO,EENEBRODEEEBSHES

AT D K D2 Rk 29 B O FERERBR T, FIK, MK & B2 CO 2 E/T D Z
LT, ThENERE 46 5, RE 3 5RBRICB T 2 HENMIB T2 L %
fERd L7, Rk 30 FFEE X, CO BT L2 RO HZEEIC OV THAET
% HEJT, pHIKAFIERER V21T - 72,

(1) RABrFkE
B 30g &L 300mL (VA R AT E @ pH (5~12 F2JE) 12722 £ 51T pH %k

FlzZERMLEL O, BEEEk=10) % 500ml FIIZ AL, 2BEMFETERE S L, B
& 9. 3,000rpm T 20 o EELDEEL 2%, EEARAERELZ 1Oum AT T T
SV EZ—TREA B L, LEAEO pH B L OMIEEZHE L7, pHIKFERRZ
1T o 1= EHZ,

@ CO, Z [EHEALME T ST D FEIK (LLF, CO» REEEIK)

@ COr Z [EE W L= EJK (LT, COz [EE L FIK)

@ CO, & [H EALLIE T 2 AT OFRIK (LLF . COz K [H EALAEIK)

@ CO, % [H EALALFR L 72T K (BLF . CO» B EALTRIK)

O 4FEHE AWz, CO, Z#EEA Lz KT, Fk 29 4FEE o SEHEBRiE R0 D | K
250g 12 CO2 #EJE 100% D H A % 1.76L/min T 60 yM@EKA L7=b 0% HWiz,
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(2) FIK O EhEE 28

COr RFAFALEIK & COy BEEAL FEIRIZHOWNT, SEEH &0 pH ik FEME R ER % %
L7z R a2 3-2-6 12”3 (GE&E FRME (0.0lmg/L) K ORERIT, &

50%DfE & LTKRLTWD),

m CO2RBEE(LER (pHIHEER)
© CO2EEILER (pHiREERAD)

0 CO2RBERILER (pHIR%)
0 CO2EELER (pHiRzEH)

10
=]
(o]
(] 1+
-l
=&
g e o o e e e e s VEEHEEE
%
i@ 0.1 [ =
# o
o
\vi
oor |- | . | .\ |\ | ‘ |\ 1 " ERTREE
o0 15} @ oo ope
0.001 | | | | I I I I I
4 5 6 7 8 9 10 11 12 13 14
pH

B 3-2-6 pH {KAFPERERA R (F)K)

PR AL

i
)

pH FHEERT DO SRR M &1L, COx RE EL FJKA 0.08mg/L (pH12.0), CO, [H E (L

JK2% 0.01mg/L A (pHI1.3) ToH o7, pH

AEER DM OB HETIT. pHT~12 O

FHClx COy KEEAA., BENMTEIKE BITHEHREITREEME (03mg/L) K ThH o172
23, pH6 LN &5 EIRHEMNEMNT MM & 720 . pHS O TIE CO, RE EL

FIK S 4.0mg/L. COp [EEAL FIK DS 2.4mg/L D FEVE(E %2 8 2 5 S0 H & 2 Tk

779
—o

s

CO» REEA, BEELEIK & HIZ pH KAFEDOEBLFRTH D525, CO2 & [HE

fk+zrzticky,

P B O Ml R 3 EB 0 BTz,
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(3) TRIK D $h ¥ 2 Hh)

CO, REEALMIK & COz [EEALTRIKIZ DWW T, EhiE & O pH (K77 3B 2 FEh
Lkﬁ%%m347:m¢(mg?@L(mm%m)%ﬁ@%%m\E%T@ﬁ®
50%DfEE L TRRLTWD), 728, CO REEMIK TIE pH6 LL NI L O pHI
EToRRLL, EHEEENBRT 22 EXHRBTELD, pHTI~10 TD
AREBRITAEME LT,

A CO2KREFE(LRIR (pH:AZERD) A CO2KREFE(LRIR (pHAZER)
100 ¢ CO2EIFE{LRIR (pHiRZERD) © CO2EIFE{LRIR (pHiAZER)
A
S
10 | = X
12 o
3
[*)] 1 A
E A
Y e VaBHERE
H
Koo | o
001 beooooiooo oo VEETRE
° ° o *
0.001
4 5 6 7 8 9 10 11 12 13 14
pH

B 3-2-7 pH KFMERBRA R (RIK)

pH SBEFT O sh¥s &1L, COx REELFEIK A 42mg/L (pH12.3), CO: [E E L7
JK75 0.0lmg/L (pH10.2) Kiiii T - 7=, MIKIL CO, Z[EET 5 Z & Tt &
DS RBEIZHHl S CTW5d, pH R OO ML, COy R ELHEIK Tl
pH6 LA TEH LW pHIL LA ED & & COs [EE(LFE rfipH6U\Ti\>iUle2®k
TICENTNMBRHENSEEEZBHE Lz, CoyREE(L, BERKE BIC
WX LRIBR DO ZE @ 2 R LTV D08, ﬁLpr®&mME%m@#ék\7wﬁ)
I TIE CO, & BB L2 RIK DIF 9 BEpiE i &> TH Y, CO, EHE
IZ R DR EOMBIZ RN b,

CO %[BT LTS pHZ LB I 5 & riE &2 v E WD END,
CO, % [ EAb L 72 7€ F’ﬂbf%ié%lm%%ﬁ%@;ﬁ%bfk<_kﬂ R
M EnEHET 2 ETbEE L0 ERDbRS, HL, COZEE/LRVEA L
Db EERBEECEAORMEZHIT 20 E1H 5,

72/140



2-3.

FEH

JK D CO, [ E AT &1L, JK lton-dry 7=V . FJK TIiL 28.6kg-CO,, FRJK T
1% 55.4kg-CO>, TH - 7=,

IKIZ CO, ZEEMNT D2 L TRE 13 L 2MBEHENED L, B4R
B EEAZEN L THEEHENEEMU IR Z & 2R L

776

FIKIZ CO, Z[EEALT 5 Z & T, MK ERERICERT 46 512 L DT EN
WAL, LarL, BE19FICEL2maAE ERICEHNT28E) [CiEm
il 2h e 3 72 v o 72,

CO REEA., HEMFEIK E HIZ pHAKAFMEDOFBE)IFEEL TH 22, COr &
BFEAT DI EICLD, HhiEHEOMEIIRIRBD T,
CO,#HETLLTH pHEZLB I WD LMBEHENREELZBR T Z &2
5. COy & HEM LI2MIKITx LT H EEEEEIEAN A2 D &EIRIMNL TEHL
ZEN, REIREMREZHERT S ETCHEE LWEEDNS, L. CO, % [H
ELBRWESG LY bESEREEECEAORMEZHIK T 211 H 5,
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3. PEEEINL-CO,ZRNW-EERELATLDEEM

VAT LT CHBEEIN L7 CO,ORMMEE LT BEHZRET LV AT LD
WTEMRBR ATV, RBRERAZME L, EE XTI T,
A OEEYET AREREFE L THEMT L ENTE S,

HEMEO SR E FEEICR T, COx & witk Y — 4 (NaOH) (2 FIZ KIS S & 5
L HEE (NaHCO;) BAEKT 5,

2NaOH + CO; —  Na,COs; (¥%fif)
Na,CO; + CO; + H,0 — 2NaHCO;| (¥hJ&)

REETFT R U 7 A (NayCO;) & EH ORI T 2 MEE %X 3-3-1 IZ/RT,

60
50
T FUD A (Na,COy)
—
_ 40
X
g Na,CO;—>NaHCO,[CRGA#ES &
g 30 NaHCO, (&R % FE DAt T 5.
~
= %ﬁﬂ# Nafco,f ARrE] (3.0mol/L)
%20 p (\ 7| (NaHCO,)
K
/ UERES Na,CO5RANRSE (1.5mo|/L)<LJ//
/
o | __—
A/
0
0 10 20 30 40 50 60 70 80
mE [C]

3-3-1 e+ b U o AL EEOREE R

FHUERBROLMEIT., KRBT MY Y AORETIIREEM L, KIS EE 4K
FCHDEEEHFORMEL B CTEHNLETOIRETITOLERD DL, —HlE L
<. 3-3-1 ICHE L7zRBREMETO, KT M)V ABIOEBEORMELZ T L
7oo B TIX 3mol/L D Witk Y — X KR 2 o, Al O BE#H AR L Y | W
PEY — 4 3mol/L 78 COx E RS L TCREMNKETST MU U A L7 L {RET D &
RERT N U 7 A1 1.5mol/L AT 5, ZOFEOKEET b U 7 A (106g/mol) DR fiF
1%, 1.5mol/Lx106g/mol=159g/L=15.9¢/100ml & 72 % (X 3-3-1 H<), kBrIX
50~60CTHEM L TRV, ZORERME CTIIREBET NV v LORMEHE (X 3-3-1
o) EHELTREST M) ULAOEMBETHMES, RENEDICERT S,

SOHICRBET MY TANCO ERIGL, RENEHFICEHER L LRET DL L, B
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X EEARSLERN LY 3mol/L ARk T 5, Z D& XOEH (84g/mol) DIRMEEIT,
3mol/Lx84g/mol=252g/L=25.2g/100ml & 72 % ([ 3-3-1 /RO), 50~60°C TCHOHED
WAL (X 3-3-1 JRAR) X 15g/100ml FRETH A DT, KEFT MU v AL EEIZ
BOSIN S, WIEE 2 2 72 b DI+ 2, (REROB R Tk, EE I3E M T
fRLT-IRHEL 20 AN TAKICHTHT S,)

3-1. EEHERAR

(1) RBRIFIE

FEHRERBIEEO 70 — %K 3-3-2 1057 7T, RBRICHT D CO, T AT, VAT
AT RFERBREE O CO, M=y FTHEELT CO, 250 AA =T HADH
K[RanE L TEER 2RO T &RV, DEERIN L7 CO IxmiE TRRNE
KEFEFNTWVWELED, PAGHBREZFRTZFLYRy P E L CEMLIZ KD %
BRELEVPOFHEETCHALL, EHRERBPIEEADD CO, VA EIZ, 7 v —
F R R CHIE LI BT L s, Y — 2K 200mL (3mol/L) % FEHE L 7=
ALYy ZHEHIBEICANTHEDOREICHR L, CO, #AZMG L CHE &R
BL, A vy ARREIT, BT ARA—F —CHEAEREZHE L,
wE Y — ZOKEEIR O EIL 50, 55, 60°C D 3 FFIC oW THERE L7z,

KB ‘\,/

CO,HRBE

CO,IE 7 Bt

ok BERLE

AvEY D
Y —S KB R IEIE)

N -
/ —> @—)tﬁﬁﬁﬁﬁl

| | EXARa—s—
(EEREE)

RLURy b (5 RAHEER)

/1N

USEYS
538 4 RLRyk
(BF MY —H SRR FRERRS LE)

X 3-3-2 EEUERBREERE 70—
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(2) ABRAEF
B DOE T (RUN1) #[¥ 3-3-3 12”7, AOFEEFTWATFI LR > TWEEHNZA

WAL, BB LERETH D,

HERBIAE % WY
3-3-3 EERERROE T

RUN2 #RBRICF T 5T Y — ZKIEIHED pH OFRELEIFB L, 4 Vv A
HEHAD CO BT ABERE K 3-3-4 12737, WPk Y —Z KB pH X CO, D
WH AN TIRTF L, AT A B U7z Ga oy AR 75 47) TiX pH IX 8.7
FCTEFL/A, RUNI BELO3 bAEEED pHZEL TH > 72, K IGEEMETO pH O F
BEXRO@BEY THD,

e 3mol/L wiik Y — X KWK O pH= 14
o WY —FNAEEKIELTRET M) ULARERL TWDLEHEAO pH=12.3
o WITKIGEMHEAR, 2FHEENEML TWVWDHEHA O pH=8.3

LER-T, KRBRO pHEIL L VRO LI BRRISHEAT LD EHEZ SN S,
O WPEY — X1 L@ A A% 10 pHRECRET MY U AICIZIEREKIG
@ WAT L TIRAIZIREET MU O Ao EE IS S ST
@ MM, 75 O A CRRREE £ TS T AT IC B E S EME 2B 28
R0 D REE D B BRI HT
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—o-pH -& CO2AOBHRE -o CO2OBHTE
14 3.5

A
/A/

13 ~ & 3.0
g I
12 - 25 G
\ & % 2
11 s & 2.0
- \ pras & i
I - P i
2 10 . a7 <Y 15 &
‘J\! P & o
< s Q

X
9 - 5= 1.0
A -
o s >~
< R4
8 PR _-% 0.5
& ,o*’T
7 4T t== ) o) 0.0
0 10 20 30 40 50 60 70 80

BH A B[ min]
3-3-4 WPPEY — H KB O pH B L O CO, R I & O R Z{L (RUN2)
AL L 7= 0B ) O ST s R A 38 3-3-1 12, O B EETE (VL F—ik
M) CHIE LT, £TO RUN THEWOREET NY 7 ARK 90%& &< . ElE

10% R CTH o 7=, —F. AURITEE D 95%LL L& 7o Tz,

£ 3-3-1 LEXW & AR O 5T RS R

X 5 RUN1 RUN2 RUN3
| EE 9.4% 9.9% 7.8%
B
Y| REEFRUYL 90.6% 90.1% 92.2%
2 E 95.5% 97.0% 96.9%
"
T REEFRUYL 4.5% 3.0% 3.1%

VLI O T AR B R VEE £ 0 B IS o T 2D T IR S D TR A AT 5 1
HERR Ot . BYBEE SY AT ORI TR I E 10SCTRELTHY . 20
B W D% < RKADRGIC K 0 58 L CREET b U 2 AR Lz AR 25
Nl BB LTz

2NaHCO;+ Q=Na,CO3+H>O0+ CO;

HEUERREBET o T IMBIPEF CTHoTL L 2R T LD TETH- -

DL R 30EED Y AT A1 OFEIERBRNSTW (CO, mEEEDMRRKTICL D) &
otz HRBRAEITH) 2 LN TE otz
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105SCTHEHERSMINT-REMEZHER T 2720 EERIEIZAKLZHRIML T 105C
THIRLTEGE L, A0CTRIEZBE L2 a2 i Lz, 105C Tz L7z DIk
HEBYHO 63%F THELZZOIZX L, 40CTRIEZE LSO OITIE
100% D ERETH o7z, BENGMLTREST N U LAIZET 256, Blb#EOE
BESITHE L 63.1%THAHADOT, FIFLEDKET NI UAIIHEINTZEE X
bbb, Flo ZBEBEEESIICL 2BE®EOEEHR ST, 105CHETIE 1.4%T
Hol-olzxt LT, 40°CHIEFRIETIX 96.3% Th o7z, LiRn-> T, HE L RERT
N O LADEREZ BT S L, BEE SRR CAER L2 EY I, ME 100%2 5T
WHEHBENER LTV LD LHETE D,

AR DWE I 2 K 3-3-2 IR T,

#* 3-3-2 EERGERBR O W E I

) S ES
V-5 3mol/L 24g
7K 200ml 200¢g
BE oL/l co4 BHECHTS
- N mo Ag
(S BRG-BRE) EPES
RUNI 16.0 31.7%
(&8 60°C) e i
¥ RUN2 18.9 37.5%
et = o s o 9g :
(RBTOENE | (&E 55°C) '
RUN3 18.7 37.1%
(&8 50°C) e P

XRRTOERE (£3-3-2) FLBEFUL L THE

#3-3-2 K0, HEHEREUETI0~40% LK, ZLITELRKICEMRLEZRKRETSH
ST ENbhotz, FAICE L Tk, e srics s, E*M:rzcé

WPEY — & & COy bfe THART 5 2 LT . EEBEICEX 100%I2EST 5 2
ENRTEDLLEER D, Hr‘fiy**5’7k¥§‘{fﬁf@‘{m&ftt$ﬁ? I¥. % RUN T@Ym§*1¢ (Z
BUEEMHEIZ, BESMEWEREZL B REL ST,
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3-2. EEHREVATLDFS

(1) RESLM
FEWREICONWTOREDRTIREMEL2 F 3-3-3 |27,

#3-3-3 EWHES 2T A0 FS RE S

HE &
ERCANEE 14,000 t/&
Bt SR BEEN KR MEREE B 50 t/A
BEB# 238 B/%=E
AR A AR | mIEgE A 20 t/H
BEHBEHK 350 RA/fF
NA T HAREE 150 m*N-dry/h
INAFAHRXCHBE 52.5 %-dry
NAFHRCO,RE 47.5 Y%-dry
CO, DB IR E DEEMEEE GRIRE) 999  CO0,/CH,
FBEARXCHEE 90.0 %-dry
C0, B4R & 87.7 %
C0, BN £ 62.5 m°N/h
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(2) A X ALk TOEERIE ATRE&E & JFXBEHIF TOFHEFE O g
VAT AL THBEER L7 CO,0REEF AW TEHZ/ET 5546, £3-3-3 &
W SA 7 AFEA B 150m®N/h, CO2 IR FE 47.5%, AT A CHy IR EE 90%7 & . [BIUIYL
CO, &(E 62.5m’N/h & 72 %, Z Dk x| HMD CO, EIUN&EIX
62.5[m’N/h],” 22 .4[m*N/kmol]X44 [kg-CO,/kmol]X24[h/ A 1X350[ A /41,7 1,000[ke/t]
=1,031[t-CO,/%]
LD, ZOED CO, MW THIETE 2 HE X
1,031[t-C0,/4E 1,/ 44[kg-CO,/kmol]X 84 [kg-NaHCO;/kmol]
=1,969[t-NaHCO,/4 ]
LD, AZ T AR ORI D BEANFE A 50t/H T, £ 3-3-4 (IR T RMETOR
RPEHNIF OBMET AREFA L L TEEZMEN T 256, EHOHE R
12,000[m*N/h1x { (300 — 30)[ppm] + (50 — 30)[ppm]*2} +10%+22.4 [m’N/kmol]
x84 [kg-NaHCOs/kmol]l x24 [h/A1 x238 [A/4] /1,000 [kg/t] x1.2
=05.6 [t-NaHCO,/4E]
LD, LIedo T, BRI L7 CO, &N D O EERE IR LT, JFa e
FCHEMT2EEHFHEREOEGIT49%L 2D,
OB CHE T o EH 2 RET A2 OIC KL E R WY —FE&IFUTO LD
272 %,

95.6 [t-NaHCO;/4F]+84[kg-NaHCO;/kmol]X40[kg-NaOH/kmol] = 45.5[kg-NaOH/4F ]

#* 3-3-4  EE OBRVET AR E AL S A%

HHE &8
IR EE 50 t/8
BEBaxK 238 H/=
HHRE 12,000 m°N-dry/h
HCI 300—30 ppm
BEEH RBRE
SOx 50—30 ppm
EELE 1.2
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(3) COrHEH E DR

INAF T AN FHEEN L7z CO, ZFIH L CEHE 2808 U, OFsxBEHNE O B E T
APREREAE L THEHATHU AT L0 COEHEDRREEZIT O, MRk AT HICE
W, PRRBEAIE CHEA T 2T ABRERF E LT HRUICAVLR TV DA
KEFERT 2856, SOCESHEZERTLIHALORBEETo72, £V AT A7
— & 3-3-512, RAESRME K 3-3-5127R7,

/" (a) DEER UTZCO,NSOEEEES 25 /1 N\
o CO, 5 Bt (a-2]
SAARA B EEWEE
EEES
DEER |
Co, BRI — sEHS
— e coa HrHEMT
B | EE- CO,
Y —5
. J
(" (b-1) TR AT A1 (BEMEH ZBRESH (CHBR & ER) h
L 1
e T | _ | MRS |
SR 354 : CO B L :
\\
(" (b-2) TEESRF A2 (BMEHRRESR CEE=ERA)
(b-2] —— (b-3]
BAS Sl || smrmss
g R CO, kit
|\ J

X 3-3-5 EEBE AT ALOER AT LD T 10—
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7% 3-3-5 COr HEH &R E S

HH E s
FHECHNEE 14,000 t/#
5t SR BEEN KR WM A 50 t/HB
@B % 238 H/%E
EARE 12,000 m°N-dry/h
T8 2 B HC | 300—30 ppm
SOx 50—30 ppm
HARKEL 1.5
EELEL 1.2
CO, 7 Bt FE 35 CO, [E 4R £ 62.5 mN/h
CO, # A= 4.9 %
EERERE HEBN 1.0 kwx!
CO, HE i R % aEY—4 0.56 t-C0,/t'?”
E- 0.1 t-C0,/t"®
HABIR 0.092 t-C0,/t'"
BN 0.579 t-C0,/MWh

1 :00,51FHZET7 0. 1kN, EEXRT Y —HHAKRL T 1.5kN, BFE 60%& RE

STBEEIR L7z CO, 2RI LI EEHRE L AT A8\ T, witk Y — X2l %
MAWBEEICIX, Y — X OREICIED CO N EN EREIND, wEY —4
D COr HE AR TUILE 3-3-5 72 5 0.56t-CO,/t-NaOH & H %, NaCl D ER /7R IZ &
WE Y — A REIC L E R B HA RS XL X — TRE Ltﬂéﬁ%ﬁﬁu\é%é}%\
BET N EERT25AICIE COHFHEIIEr s R o tnTE D,

Flo. SEEEIN L7 CO O EEHZRE L TN ABREEA L L THEMT 2
L. EE LT X EDORISICE W BE I L7 COy L RIED CO, 23 FA L, B
HIFHPE T 2 LI KRR En 5,

CO, HEHI BB R E LTI, /RO AT A THF L Tz it 7 2 [k 3K H)
DIEITIRD COHFHEN A Lo L3RI D, YT ABREREA L LTI, —
A AIRBHWORTE Y, WAKOMHEHEIC COx HEH42% (0.092 t-COy/t-
Ca(OH),) #F UI-E&NHIWE L 25, T/, RV AT LATEEZMEHA L TWDE
AE. FERICE S O fF H &1 0.1t-CO2/t-NaHCO3 2 F U= BN HIEE & 72 5,
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TH A K O ff FH i

12,000[m*N/h]x {(300— 30)[ppm] + (50 — 30)[ppm]*2} +10%+22.4 [m’N/kmol]

x74 [kg-Ca(OH)./kmol] x24 [h/H] %238 [A/4E] /1,000 [kg/t] x1.5

=105.3 [t-Ca(OH),/4E]
Ly EEOMMHEITRIERO X 512 95.6t-NaHCO3/4F & 72 5,

PlEX0EHBLUZMEEZHWTEHEAELE COPEHEHIS R %2 % 3-3-6 [CRT, 1
KT AT A THAKZHERT 256 TN R PG LT, 19.1t-CO/ED M & 72
ol WRVATATEEZMEMNT 256, BMALCEE LRRIET A L ORISKIZ
FAET D 50.1FED CO, BENHI S, Z OHII RN K E <. 30.8t-CO2/4FE D HIl I
RPN BEONDRERE 5T,

#3-3-6 EERES 2T LD COHEHE

IEH &= CO, ¥ =

JH a-1 | sV —4ERAE 45.5 t/ & +25.5 t -C0,/ &
A | EBne

74 a-2 |HEBEBHhE=E 5.71  MWh/& +3.31 t-C0,/4

{% Bl | b-1 | BAHEBIRE 105.3 t/& A9. 69 t-C0,/%&

a5t | +19.1 t -C0,/ &

] a-1 | TV —4FERE 45.5 t/& +25.5 t-00,/%
= | =Ny

& a-2 | HBEHE 571 MWh/# +3.31 t-C0,/%

i b-2 |BAEEE 95.6 t/%® A9 56 t-C0,/%&
Bl 7 53

b-3 | BAEZEE CO,HEEE | 50.1 t/ & A50. 1 t -C0,/ &

&5 | A30.8 t-C0,/%

XEBWE®D a-1~b-3 3 3-3-5 FICEH L ~EHE
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(4) =22 FORE

F3J3TIWCEBERHEKRO T V= V7 aXA MIOWTRELEEREZTRT, A=
FNIAAPNMIONTE, EHHMEEEOMHEZEEL TV ARWVWEOREZIToTW
72N,

#3-3-7 EHEHRES T A0 CO HEH &

EH ==K &8 CO, HrHE

H Ty —F* 30 M/kg 94.9 t/& +2,846 FH/&

A | #Emny

X HEBEN 15 H/kWh 5.71  MWh/&E +86 FH/&

% BliEs | BAHEAK 43  M/kg 105.3 t/%& A4 528 FH/FE
At A1,596 FH/FE

) Y —4* 30 HM/kg 94.9 t/#F +2,846 FH/&

= | Emmne

& HEE AN 15 M /kWh 5.71 MWh/%& +86 FH/&

i BlE S | BAEE 120  M/kg 95.6 t/&F Al11,474 FH/&
&5 | A8,542 FH/&E

XEtEY —FIX BB BRTHEAT S, BAE=45.5t-NaOH/ & +48%=94. 9t-48%NaOH/FE

HEHRES AT ATHINT ST =07 ax e LT, Wity —FOAE LW
BENNHT O D0 MY — Z 1T 48%KEIR CTHEA L K TAMR L T 3mol/L(12%)
THEATL2LDLT D, WHENICTIEL COENHi=~=y N THEEI LD CO & K
RIIRZIADTEOICHERT LI 77, WELEZAT ) —ROBEBHELHENT LK
TOWEEBENE AT, EERE AT A THE L -EEHZBEY AREAE LT
HWLHE ATV —CHETLIZLERARTH L (—BICITHIEEEET D0,
Z O EITIIHK - B TENGELEL D),

FJr=v T aA MREORKE, (R AT ATEHRMEST ABREAICHEGIK (FXIG
HAK, Y& 1.5) 2EHT 256, EEMES 2T A TIHERN L6 @ THO=
ARAYy ERH{OEND, R AT LATEE (YEK12) 24T 254 & L
THE, EEKN S HHHADOAY vy RGN RERST, Fv=v T aRx b
OEIFEZR I BEEEE S X7 A0HEE a3 X ME, BEMENELEL 10 £LT2
L HAKBARRBEOBSICIEN 16 EHLT, EHEBALRBEOLAICILES &H
THUTFETDIHNERD D,
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3-3. F&OH

NA T HRAINS S %’EIEILIILK CO, Bt & L CHE 4 3 5 A s
IToTle, OB DR Z AT LTIofER . IREET RN U D A DY 90%F2 B |
N 10%%%5%@?%6‘%?3@@ BMEXHBEOERTH 72, ZHIEHHT
OFTLEE TRRIZH T DRI EENEB DML, RET N O LABAERLTE
ik rbolEbiv, EBIZIIMEOGOVEENER L TV 0L H
ZIN-,

NAFTHAPEFEERI LTz COy Z ikl L TEE ZRE L fFBENEIC

B DEENES ALERIEAI L U CEH L7ZRED COr HEH BIX, M 2 A0 &
25 14,000t DA WERT AT LA THAKZMHEH L TV D855 121F 19.1t-COy/
ML, EEAZEHL TOWDEAICIE 30.8t-COx/4EHEH 23 HIK & v 5 fE 3
Elpol, EEREC AT LADOREHIHWD WY =¥ % BAETRLX —
HAWCHET AT, FREETASDY EEHT S LT COHEHED
HIl Bk 2h SR T 4 5,

NAFIHAND BRI L7z CO 2 ik L THEEZHE L, PFRBENFIC
B DOMYET ANEIERE L THERALEZRO T =7 a3 XA M, kT A
TATHAKEZEHL T A2HEICIT L6 BHM/FE, EEEAHEHL VWD
AL 8SEHIH/FEO A NAY vy ERFLNIMBHRER ST,
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4. FEEIRLT= CO ZRAWVWAIR—2aV Y AT LDRE

SrBEENR L7z CO IO T, KED CO%FMT 22 &N T, HifinBE
WCHESL SN TWVWAAZ X =V a VRINZC LD A X (LA, Al A Z v) Z8iET
DY AT LIZONWTHR LT,

1. ARR—LaVRIGIZKEEH A2V DHE

INAFIHAPGBEENI L7 CO, OFIHHEE LT, KE\ED CO 23FIH 7l e
RS X ORI O W CBEF RN CRIE AR/ A ¥ X — v a UAER & T
W5,
ABF— a3 URGIE COy EKE (Hy) DHARA X (CHy) ZAERKT 5Kk
Th b,
CO, + 4H; — CHs + 2H,0

CO,ERIET HDREVNLETH D0 KFRIERED CO g EEZERIZT 5729
KFEEHBAEAMRED XL —CTHEBLELER (LT, BAEWRERED) ZHWVWT, kKo
BRADMRTRET 52 NS R D, 207, REMITENZKELRA X
ED AT AT 5 E T [Power to gas| & MFXALTEY . EU & H0 I ERER R
MED LN TND,

SO, KOBRINRICHERBEN L, ENICHEONTEAEM A Z 2 RELE L
THAZ D THRELIZEZILHEONDIE N ZLEKRT 5 LRV —2E0 20%
uTkﬁwk@”\K®ﬁhﬁﬁ CIEHAFRENORRE S EH WD Z ERART A
TLADBEFRMELEEZIDOND,

BAE. UMM R B bt A2 B W T, KGR EOFHAEMRT R L X —IZ LD H
BLIEBNORFBMEIC - TEBY, BAFREEAOHEMNE & b2, SBEICH
FENTHML TS b D& TPREIND, REANITFHAEFRE ) ORRE Gy OEEE
fire LTHHFIN TV D,

AL X = a CHELIEARA X L, WA DR E B THRET 24
BHR@OMmIZ, B L CHH Y ACEEEATIHER DD, L LEROEANT
X, WHHAOHEEEANZONTOZARKENE L D, GlAZ ORI 2
NE & 2570 EENEAL TR, 207D, KRE TIIANA 4T A0 5 EIY
L72CO &, BAFRERENORRENICLVKOBELI R CTRIELIZKEND A X
X—ya/ﬁmiDéﬁf&/%%Lb INENAFTHARICEEND A X &
AOETHAZ VU TRETDHVAT ACOWVWTHRHFEZIT o2,
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4-2. AR—IaV T RATFLDBHER

1) ¥2F L1671 —

NAFHANPGEI LTz CO, ZFIALIEAX X —va DV AT A7 — %K
3-4-1 ITRT, NAFTHAING COy /7 BEIER A TIL L 72 COy &, KD FER 57 fif T
WLEAKEND, AZX—a VRISICE VAR AZ v 2 ET 5, KOBERS
RAFIIL, T H ) KREMR TR, RS FEMRERE SR, &K ER X
ERDHY ., FHFRICBWTREIOHENREALTHD P, ZoF T, KREIZBW
TIEHKAEA LT, BROA = vy L a X NBRELEMTH LT V) KEMRY
XEBELTND,

AB T IR TRAE LI AL FH AT D COy, &2 COy 4y BEEZ i THBEL .
AR RENNELERERATARALEERA XV ERAELTH AT VU TRET DV
o—& L7z,

> tIN N\

(d) : FRRD Rk

(e) : BRkCH, B3k

[ @rtrAnz = commmunm > omunz ]ﬂ>[ HAFTHE |
\ I /

\

SAFLI

RAIX—2IADSATA (©)

OBMIAT >

| Kessmem —>{  ox=

BLERREED

3-4-1 DBERIN L7 CO, ZRH LT AX X —v a vy v AT A7 10—
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(2) WA

AIFHCIB T 5 FS B KM% K 3-4-1 1R,

#3441 AXF—Ta AT AFSRESM
EH &4
FHCHNEE 14,000 t/&
AR RLHEER AMIEEE N 20 t/8
RE A% 350 RA/#
NAFTHRAEEE 150 m®N-dry/h
INAAHRCHBE 52.5 Y%-dry
INA FH R CO, R E 47.5 %—dry
HRIVDUHREME 38.0 %
CoO, R EtIR R E DBETERE GBIRZE) 999 C0,/CH,
FEBLH R CH, B E 90.0 %-dry
C0, [ 4R Z& 87.7 %
0, @R & 62.5 m°N/h
AEX—2 3 VIR | s E B R 16.35 kWh/m°N-CH,'¥
HlmE*? 234 FH A/ (mN-CHy/h)
FHERERE HiEED 44

X1 BEASVEBEHETIEOICLELGRAIRILY—

X2 : (EEHM 20 £/H
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4-3. AER—aV T ATLDFS

(1) ¥ANRTFT U A « TRLF—RTF o XEHE

B 3-4-1 D7 1 —|Z{H > T, FH THLEED 14,000 N DB ED, A X R—
FUVVATADIANTUVABL PR RXNANT —ANT AR ELEHREZM 3-4-2
R T, REORIIT R 30 FEREFE O p37 2RIz,

ABF—a VAT MIRANT HEAEREES (1,022kW) 235, T AT
VUV TREBELEBEION, SEERII L7 CO, b RIELZAKRAZ VHKEDREE
TS (236kW) D= R/ F =K 23.1%THY ., HAEAEE W ZEEMNHT 25
el TALERESIEKTFTDH, 2O b L, LICbBERZLIIT, KV RXT

LDIREOBFBAEFEBENZH D Z ERFIRE D,

o tIN! N\

297kW : $E8H REE
236kW : &RCH HI3E
150m3N/h(CH,=52.5%) 87.4m3N/h(CH,=90.0%) 533kWw : &5t

| orranz | conmmum —>| ommnz | pxumm |
1 J
62.5m3N/h(C0,=99.9%) \

®EURCO,

| xmsmsnmam —>  ox=

250m3N/h

-

SAFTLI
RAIX—2AVSAT

OBMRAST >
62.5m3N/h(CH,=100%)

BATREE
K 1,022kW /

X 3-4-2 AXFX—3 a3V ATEADVTANT LA « TRILXF—NRTF R
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2) VAT AD COHEH &

ABF—=2a VAT AD COPEHBICOWTORERFE L2 E 3-4-2 1287, A
X —a s AT LAOFRIERRHIX, £3-4-1 X0 350H&7T 5,

SEEFENIY L7z CO T —HAEMRA X VB INAN T AT P THOCO, &
57 BINEEPHEFIHEEIND  AMRA X OREIZHLER T RV X —(T,
HAREENZHERA T2 L2RMEE LTWVDED, ZHICHED COBMEITE R
LD A R—Ta VAT AEKRTIIARA X VHEOFEERICIHED CO, &N
HIE N5 Z & L7 b 1L148t-CO/FDHIB RN EFE LN OMER L 2o T,

#3422 ABZF—2 g VAT ADCOHEH &

HE &5E CO, BFHH &
AR CH,HEE 0 kW +=0 t-C0,/ %
‘s
AR CH BRI VD UHAR 62.5 m’N/h +1,031  t-C0,/%
5> B [E 4R CO, 62.5 m’N/h A1,031 t-C0,/%
HIl i 5
AR CHEBXRRXES 236 kW A1,148  t-C0,/%
/&t A1,148  t-C0,/%

XMEHD CO, #FH R % =0.579t-C0,/MWh

B) VAT LDIRA K
GB-I) £ =%/ X |

AL F—a VEHEDOA = ¥ b3 A MK, #£ 3-4-1 LV 234 75 /(m*N-CHa/h)
T D, AXF =V a VAT AERREOFAENEBINEEL T DHE DRI
AT ) 720, BERICE > THRIHOA = ¥ Lba X MIRESEESRD, £
343 BB RICEIDIAMA =y ra R ERT,

F 343 AXF—valEEOAL =Ty TR b
BAEE3ES % 10 20 50 80
BRARVE (FH) m*N/h 62.5 - - -
BRAS VE (EIRk) m*N/h 625.0 312.5 125 18.1
RiEE BAHA 1,463 731 293 183

G-Iy A 7% A3 xR
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BRA L 1ImPN 2 72 ) OEEMIH 20EM 05 G D7 A4 7% A 7 v a X bk (LCC)
X, # 3-4-1 OREF BN (16.35kWh/m?N-CHy) . &% (234 5 [/(m*N-CHa/h)) |
ERGERE IS GREE O 4%) o, UTO LS ICiHE SRS,

Fro=v T ax by

16.35[kWh/m*N-CH, x5 3] 75 A ] 52 76 /7 HL At 19 /kwn)
A= x/Va A by

234175 M /(m*N-CHy/h) = FE 8 3R [%]+24 [0/ A 1365 B /4 1+20[4F ]
iR PR A Sy

234[7 M /(m*N-CH./h) = F5 18] 28 [%)+24[h/ B 1=365[ H /42 1% 4[%)

X 3-4-3 ([ EFOXTHELZBEHR, HAETMREENEMICLL26MA X R
EHEaAMERT, BAMREEDEMAGELS 251FE, FLREBEBENKLS 2 D51F
EL AR AZ U IED LCC BEL< R0 FRICBEENMROWEETIIRELS EFET
50

— BRI : 7F/kWh —FB4ERTRER AT : SH/kWh — FERTAER DL : 3M/kWh
200

180 [

L

EHfi39F /kWh

160 [

140
120 +

100 +

\

80
60 |
40

FERNFTEEMIZA/kWh

20

0 I Y I 1
0% 20% 40% 60% 80% 100%
A Y RS ROFER

X 3-4-3 BRAZLDITATH A 73Rk

A5 BELCC(204F) [A/m3N-CH41

—J7, AA X MmN M7= OFRBEBEIL,

35.8[MJ/m’N-CH,]+3.6[MI/kWh]*x 58 B %) K [%]
THO ., BEDELZ 38%E T 5 & 3.78kWh/m’N-CHy & 72 5, Z D3EET % FIT i
¥ (39 M/kWh) TRATE 28541, 39 MH/kWhx3.78kWh/m?N-CHs= 147 [J/m3N-
CHs L F DGR A # o 8liE LCC TRFMICIHNLT 2 2 L1272 b, X 3-4-3 10 HA
FAIREFE I OFERAMA 5 M/kWh O5E, A ¥ CRERKOBEEN 37%L, ETH
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NIE, ARk A & 8l LCC 2 147 [/ mPN-CH s LA F & 725 Z L35, LarL, &
A Z RO ERAM AN ZHFE L FEO 13 /kWh OEEIX, AR A X il
LCC 728 49 M/m’N-CHy & 720 | FAFTREE I ERMA 3 M/kWh & L THART X
T DT REFE WAL L2,

4-4. FLod

o VAT AL THBEEI L7 COOFMHAEELT, AFX—2a vy AT A
ZBMA LSS, BRI ANEEN 14,000t HEEOMER TIE CO, &%
1,148t-CO/FHI CE o bF Nz, BL, A X —v a VR CHET
LZBNLCOHEHENRE THLHAREE N LT 2 LA TH D,

¢ AFF—Va VIV AT LAEREMEOL L LD LT HOITIE. LT OLMERN
METHDHZ ERNbrol,

> A A X T X D EERM A 39 H/AWRFIT)E 25 & Ak A & > ol
Ea A N%E 147 /m’N-CH4 L F & T 50BN H D (FEZFE 38%)

> FRRoOGAE. REEAFEEDOFEMSEEZ SH/KWh LT 5L, 2 X
= a URIFEOFHEZ 37% U LT HMERD D

> B A X K B FREEAMN 13 H/AKWh(ZARE)DG AL, KV AT
DT AT AL D ST 72 72 0
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FAE VATLI:HRBRAFTCOARIVSUPFTRAOBEHAALRT L

VAT LAMTIE, A7 51 Tz et Lc#hm 7 AR o FNERILH T A =
YL OPET A (LLF. GEHET A) OFFIHIZHONTRE 21727,

GE HEH 2o NOx iR 1T —Mpvic @ < | PR EEHE A S & 2 72 D Il i 55 12
XD ALEE S LB R S AN, AT LAMTIE GEHEH A2, KWV O B & &
WNOXx JRETH DFMEICER LTz, GEHEN R Z0F5R T D BEAENF NITWOA 2~ 12 iB
THBERF IR T 2 NOx REHHIF TH 280 A H\IEER S 27 A (LT, EGR) & [H
LOMPEFEFLEDZLICLY, GEYET A L BEHFEHES 2 D NOx Z %R X < [
IR S 2 &R s b, 7o, BEAERR TOMRZEKEBRBE 2 X & v THE
ARG TE, Fol@EE R & o R MICH T 2HEE IR L 5D Cox 8k
HEOHI E . BAEEAFEHEOKBICL 2K A MEZBEBL Ta XA KU A
TAODEMEEZGDDLZ ELAREER D,

EGR IZ X % NOx &l A # = X L% LLFIZART,

o O REDIERWEERFYEN XA MG B S THRAFNITWIAL, PN E H#E -
BAETDHDZEICL > TH B BES L L, BEWEEANIC X V3 4E L 7= NOx
T H O RERBRICB W TRAET HEICEAT A (NH; - HCN 72 &)
RO S NOx =0 fiE+ 5,

o BMBELEREEZEBTHILICED . BT AORAELEEL, NOx D&
DI i A I

AEH L7 GE 0 ADFELX Y | GE HEH A DBEEVF N~ DWRIAZ M Lk EGR
2K D NOX IERIBAN R & AR O R 2 R"T 2 L RBFEFTE D,

YRk 29 AEFEIXPFRRBEEIF T GE HEH A DA MDA O FEEMIC O W THRET 5
TLEEHMELTUREY S 2 b= a v EMRAS L 7~ (RETIHUT., %)
AT O /N EBIF BT 2 EERBRB L O FS 217 -7, BEHIF~D GE HEH Ak
AT XY EGR & [RIFEIC NOx 28K L., EGR & [AFE O NOx KEz R &2 R4 &
WO RER AT,

Z 2 CWEK 30 AEFETTIE, ERK 29 AR O ERR SR A b LT, S 51T NOx B LB
HABZEBSE 2 EESLMFZ BB T2 L L, Rk 29 4 & RERICHREE
Vialb—varE/NRERIFICETHELERR., BLOFS 21T7- 7=,
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1. TR 29. 30 FEDHEBE - ©
1-1. NOx BELEAREDERDEEZR LS EIBHEAZDKRE

NOx KB IFIZIE, K 4-1-1 1273 T K 212 WEAREH O OPEF 2 BIEERE (L
T. EGR). QWABEHIEIE (IR RPRBE (IRZ2 UL BE & [MFR) . AN KIESE) . 3EA
AT 5 @M AR L, @ HE ARG E . ©BERLASIE 2N B Y . GE HE A A MRGA
FOICHYET 5,

% 4-1-1 NOx & JE L i

I FEH =
NO @ HARXRBMREEZE (EGR) Q@ ERXUNE
X
. @ PRSI @ Al 5 AR E R
1K 38 & i _ N .
(EBERIRGE. FFRKERE) ® o R BH &

NOx K A 10 ESE D002, GE U A M TRIAL HiEE2ZEET 5
FHiEE GEHET ARIAR L @Q~BODHikEHHAT L HIEERNBEZ LN,

WYL TIX, EGR LR R LBRBELZ A G DY EGR VAT A LCTEHALTE

D, GEHEH AKIAZTSH EGRIZA S » TIRZEXILRIELZ M AG LYV AT AL
L CHRE%E1To 72,

GE HEH AWMGA B LARZE QLR BELISL O ERLO~O D FiEZFH L L6 & %
HALD TON . HE A RO OB, FALH R OB, FEHRAL PR 7R &A%
L) KE¥XEDOAROHMWTH D COr I EHIE & = 2 FAIBICIZ SN b 72
W, TZCGEHET ABMTMIAL HIEERIZ LD I 575 NOx K2 R A7,

PET A BEZREIED HiEE L TRERREREZ LN N ARD X 912 GE
PEHT AWGA I LR ZER IR BEZ AT 2V AT A28 AL TV D, S5 5EH A
BHI D= DIC, BREE LD T T2 ZEIERETHLIN, BRENRLZE LD CO
FAEJBOEMPLZOMOMBE (7L 21X, A ZKEOERFEWA) ML AE L 28N
MHDHZENH, FRIOFEEORFTICEBNTH, BRIIT TR 29FE LR —& L
7=
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1-2. BESIaL—23>

1-2-1. B

TRk 29 AEEE L, DERRBERIF ~ GEHEN R 2R X IAA T SA O BEEIFHEN 2 o
WAL GRE. NOx, CO, 0,72 L) #2522 LxHE L, BREES I 2L — g
Vo (CBUEMRENT) 24TV, SERIRBE T X° EGR & o [l 3 Al & 20 L 7=,

TR 30 R IT . ER 29 FEICHE LN RE S LI,

O NOx © & 572 HIRBEN RN DD @ISR & R - T2 2 &
@ PERRBE L EGR., GE HEHN ZAWKIAHR THE B A Hilk+ 5 = &
FHBIE LBRBES S 2 L—3 a3 v (BUEMT) 24T 7=,

SPEMEKE LTCIE, BEY I 2L — v a VORISR T AREE A %R T 5 Y

T ORI TIT 5 72 INRUEBRIF ORI R E v,

1-2-2. BWAEE

(1) BRBEL S 2L —v g U

RBEY R 2 b— v a VIRV BIRIEIT Y 7 by = 7 2R L, BHRET AVE
DEMIEFR 4-1-2 & LTz, NOx ARL - HBEGHRIZIZ, @irY 7 McHE#shTnd
NOx E7 /L& HVy, NOx Ak « WG R % LU T O FIETIT - 7=,

o BBEV Il —varEITH (NOx AR « M HEILE ),
e BMBEVIal—varOfRICBITDIRE. O2REEZ MV, NOx DR -
HHEEZ1T 5 (KA M),

PEFEMBEENZ 351 DIRBEIC K > THAT D NOx @ 7T~ FNTAEFICEENLD N
3K D “Fuel-NOx”E SN TEY D, ZORIBHWE L7425 DX NH; & HCN Th
Do TDH, TN 2WMENDLD NOx ARk EZET 508, AREEICEIT 5 EEK
13 Y 4L DA R K OV SR BRIF O FAE TR L NI EPMEICA 5 X 5 % L2 E
Rz,

#4-1-2 FEHE=ETL

IEH EH
@y 7k ANSYS  CFX

Rt 3Rt

B il T
I/ETIL k-¢ ETIL
WMEETIL EHBRETIL
BHETIL BEEZEETIL DT ETIL)
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(2) BEES T 2L — 3 V&Mt

DFRXBEHIT ~ GE HET R 2 RIA A T2 856 O NOx (K2 5 % i il 5 72912
TERIRBE L EGR IZH T DT © AT o 72, TERIRBE L EGR ORBEGHH LML, &
T H O I Rk 3 5 é&@dﬁsi}e*#& L7,

GE HE T AMGA B DRBESRIF 1T, T AHAMBRFEFE AN 50 R /HZ T AD a3 A
YRV AT A (%&yﬁxftﬁmg +‘k¥é?§ﬂﬁm§ 2B D GE HEH A& L B HIPEY R
BEOHENOGRE LTz, GEFET A DMERLIRE X, AT LA T CTHEBLEASAL AT
A (CH4 B2 E =90%-dry) ZRELE LEHZAOKEEZH W, =0 P A—h~DE 7T
Uy TRERNOEE LT,

LUFIC BRI 2 R BRI DWW TRT,

O I OBEH tEREM

INEEBRIE T, ZHORBBREE LTRDFEZHWT WS, FO-0H, RS
2L — g BT ABREMER S RDF & L7-, BREHCH W= RDF OPEIR 2 % 4-1-

F4-1-3 BRIES I 2L —2 g VICHWEBRE (RDF) Mk

IHE B 4L (E2/N
K5 %-wet 50. 6
X %—-dry 9.1
PR ¥R 53 EH?*" ______________________________________________________
(& % 7 +[& 7E %-dry 90.9
%)
C %-dry 50. 16
""""""" Ho | wdry | 7.0
O 0 | ey | 3
N %-dry 0.84
""""""" s | %dry | o004
""""""" ¢ | w%dry | o058
EMEFERE MJ/kg-wet 9.37
HRMBRERE m°N/kg-wet 2.62
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@ HAGEM RBEZESRI, WA R T A HIR)

BEL I 2 b—va VICBT DT AFMHEER 4-1-4 17T (TWRIAHBT R LiX,
B BRYEAT A E721X GE HE A A &2 853), 1ERRBEL EGR 1%, B 274 O 72
PRI KT 2 Yrb O RBES M & L, BRIEZE K & EGR OWGA R AT A EIA (FF 0 Bk
T ABIZKRT D EGR T A &) ZRE L7, GEHET A 2 OFRBEAIF ~WIAA TS
B DKM OF EIRILIT TR 30 FEHREE O p.8l~82 M I Lz,

F 414 RIFES I 2L —TaitBITAH AL,

IEH BT T 3K 14 1t EGR GE BEH R
—RERL — 0.94 0. 81 0.81
ZRERL — 0.6 0.46 0.39
TR — 1.54 1.32 1.32
EIRE °c 20°C (&R 20°C (®iR 20°C (®iR

FHOEARE m*N-wet/h 1700 1600 1600
WAHHRAE m°N-wet/h — 140 185%2
WA & 7 R B & % — 9.0 12.0
WAHHRBE °c — 140 300
0, %-dry — 8.5 12.0
wr | o, | h=dry | - | 0.9 | 5.9
Hz | N, | h-dry | - | 80.6 | 821
MR | MO | bwet | 0 — | 8 | 7.3
""" NOx | ppm-dry** |  — | s0 | 250

X1 BRERFEHIRELILGEHARIZCEEFNIBRIINMELLESRL

X2 MEERBRELSO F/BOAVNA VRV RTL (A2 UAREEE MRS ISH LT, GE
BARELBRANFHEIRZEOLENSRE

X3 MAAHREEGE=WAAHREX100/IFHOHEHR=E

X4 0,=12% 0 E B
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@ A AMGA B
Wk 29 AT TEBRBEY R = L — 3 3 U O ERIWRGA AL E & RGN & 1T 5 Wi

X 4-1-1 123, WERBREETIX, “REREGRE Eo 7 X b T IRREEE O Hi
BE « EEMNDWOATY H D & Lto EGR & GE #E# AMIA . IR ZER E T IRIA

BEROEFBENOKIAL D L L, B, TRIBAES] i\%ﬂﬁmjwvci&ﬁ
NoERMS Tz Rzt ExoFmefEd,

PESRIRBE T KRR DOMIARNLED EGR « GEHET ARIAZR L B Db DX, Zh
ECO/NIERF COBEBEEFICBNT, “IRERELELGREN VAT &
T, BIEE « BENDUGADLEADO TN NOx IBEZ KL TEXH2MHAN AL D
Th b,

BB, BT HEHEMAERICB T AN AP ORETFH O WE T, RET RR
e 2 O W CREAG L 7=,

MERIRIE EGR GEBFH R
SR
mOmE > A !
. : TRES
: 17m/s
1 =ixrzs 1 —mzs
20m/s 17m/s
ZIRIRBEE TIRIRBEE
| | ol L
O fFHO O
@) ©
R T—mmm; T—m%ﬁ%
O O HO
—RZES —REK

4-1-1 BRBEL 2 2 L —3 3 » DZEKIRGA N E & Gl B i

Rk 30 AEPE X, A O BEY (X 5722 NOx &JK) #iifi7= 3 GE HE A A DA 7
FiEERLHT 7202, WIARRESKIABNME L EZTHGEOREES I 21— 3
Y EAT o T, KSR DOWIA B L WRIA AL IE 2 K 4-1-5, ¥ 4-1-2 (2T, FRk
20 FFEDMGA P 2 U (LU, 77— 0) & L. [A UMKIABALE THRIA A i H
ZES LIS —A 1 Ll Ly — A2 2 Bat Llc, ERWMIARNEEZEILS T
r—A L LT, WEREE EEBEOHMMNGWAT r — R 3 (A2 AK), R
P L BREBED LGN DWIATe r — 2 4 ([AE 3 A), B b L REELM, IR
BEE FEAMNBWATe r— 2 5 (A2 A, BE1AER) O3 5r—AxMmat L,
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EGR ¢ T 5729

\Z. EGR T GE HEH AMGA A & [A 2 FE D IRGA Z it 33

Izl —arE{ToT,

TREBE

EGR & GE i AMRIAFIZEBWT, —#D 7 —ATIEHFE L7 — A THRIAHL T
ADFIEND —E LW ZAUT/ANEISERRE TWGA & 2 XV o BLE HE &
FHT 2L 2EBEBE LT D,

£ 4-1-5 H7—ADOWRIABZFM
=2
J R 0 1-1 1-2 2-1 2-2 3 4 5x
A 3
2 3
(&) 1 1 1 1 1 (R& 2
(F%) (A %)
Z&1)

E WA &

38

G ik 43 30 — 59 79 35 40

(25)

R (m/s)

G
E T A A

40

B B3 48 20 32 56 79 41 42

(25)

H (m/s)
=z
X WAHFHRAEDHNEIE

EGR TR®%E : E&=3: 1, GEHHAWAATRZ : EFX=6:1TH5B,

RHREFEMANOBFITIER/ AIILOWAARETH S,
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AT+ R 1 ﬁ: _ﬂ_é—|—|
> [

G

o—A0-1-2 o—A3 T—R4

X 4-1-2  BRIAJx H A D WRIA BN E

3) BBEL I 21— a VoFEER

FEAM R H 2 BERVF I D2 1T D NOx IR EE, CO IR, Ox i B, RRBESEH AR
BE (LR, IRE) &L, 2nbEBREYIaL—va /otmwb GE #E# A WKiA
FEIZ K D NOX R I OWTEHili 21T > 72, £72. GE #E W A KiA #@F%%
EGR & g L7z,

NOx DR « HIRERIZEMETHY | BB I 2L —32 3 2 XD NOx &
DMEREIZINETORBREID EAE L EH LRV ERZ N, TOTOBREEY 2
2 b—3 a2k D NOx RO Tk, MkHE CidZe <. MM 2RERTIT-
77

1-2-3. BHHER
TENIRIE . EGR.GEHEH AMRIAH DIRFEL T 2 L — T a UREREZ R 4-1-6 [T T,

RSP AWEICRB T 2 FHETH Y, IRER D RREEN AW EICET 5
FHETH LD (K 4-1-1),
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CeRYBULVNMON Y 7 EE LI O WG E oh 23X

0L6 068 068 ov8 068 088 006 068 006 068 088 0.8 098 068 088 068 0 BHE
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0091 0091 0091 0091 0091 0091 0091 0091 0091 0091 0091 0091 0091 0091 0091 | 00LL | U/Ngw v
Kip- BE
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(1) NOx i

4-1-3 ([T LW I BT D NOx i 2 B MEtr — A0 —H 2L TrRT,
BEIFE<FB<E<KRERDILICRLTVD (UBEOSMATHE L), /BT
13— RBABESE T NOx 28 &k FE THAET Dk (RW4r) A HND2%, EGR & GE
PEH A TIEHARVE 1T 72 < IRZERILRBEIZ L > TNOx A il ST b &35
2 HiLdH, EGR & GE W AMRIAZZ i+ 5 &, EGR @ JF T NOx 23MER EE THF
T B8 (FWEy) BV, ZORIKIE, WIAR T AZEH EN D NOx RE L 0,
PR L HEH AR A EGR O S 3K < NOx IR BN E-~7-b D L H#HER SN 5,

T Sk PR 15E PR B S

EGR

NO.Molar Fraction
NO shomen
4.0e-04

3.6e-04
3.2e-04
28e-04
24804
2.0e-04
1.6e-04
1.2e-04
8.0e-05
4.0e-05
0.0e+00

GE B X

4-1-3 JFHLWEICI T D NOx 45 A6

4-1-4 |24 77— A D NOx I EHHEE (0,=12%) OFEMKEZ T (KNP O FEIL
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N OETIIRIA PR E T D), TERIREE & tb-X, EGR & GE HEH AWIA B D i 5 D

56 T NOx JRE MK T Lz,
EGR Ti%., 7 — ROTNOX/;;% N LBEWERE 72572,

GE Hk# A MGA

B AE BT 2> B

WA Te

e T, r— A0 &k,

Bz H < 9§D T & F|

Do

A0~ —22) 1

EGR & GE#Hi W AMIAL DM E b, / AV 1 K TRIABLZITo 12888 (Fr—
CEEORIALTRIE CNOX EEXNHE LKL fcﬁ’)t_é:i))% NOx
B ARIIC G Ui IR RIA AR TR E N EET DA EE RN E 2 b D,
180
g HER
Q EGR E ]
@ 140 G GEHEDO R
iy
o 120
W
ﬂs“g & 100
©
¢ 80
(@)
(@)
~ 60
40
20

o

L7=2o> T,
I SHd NOx IRV RZEOLND Z ENTHIS

MEAEm ESEEr—22 L8

oy — A 3~5 TNOx IBENBRWERTH -T2, IR IA

&—20 (43)

—2X1 (30)
o—2X2-1 (56)

g—2R2-2 (79)

—2X3 (35)

r—24 (40)
ZTA3.382%)

o —2X0 (48)
o—2X1-1 (20)

o—2X1-2 (32)

o —X2-1 (56)

g—2R2-2 (79)

o—2X3 (41)

X 4-1-4 7 —AZT L O NOx EBEHEM (0,=12%) DOitHE
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(2) CO B

BJ 4-1-5 12 L BrE iz B 5 CO DM E{ERETr— A0 —H 2%k L TRT,
TERIABETIL EGR & GE HEH AMIA R & bR —RZEZQEN L VDT, —RRFE=ET
CO DFENRMEFI SN TWD, T/ 5H, EGR & GE HEF AWIAA Tid, KEXH
BREEICZ O IFANRBICERHAER>TNDIEERLTWVD, £ 4-1-6 TR LTIZ X

I O O CO BT, FERRSE TIX 1ppm-dry, EGR TlX 1 ~4ppm-dry, GE §E#¥
AMRIAAZ T 1~8ppm-dry TH Y (TN b O,=12%HEE) . ThEnDr —2R
TELOERALNTE, LN LIDOEL X FEOBREICLDILOEEZLND,
[CHMBIIR D XA AT VB AEBIESE T A R T4 v (BBEEA) | Tik, e
fii & LT CO JEEEZ 30ppm LA T (O2=12%Ha 5 E D 4 FEFEHE) &322 & MRE
HENTWHD, BREVI 2L —2a VIZBWTHFHOD CORENRT XTOr— A
T 10ppm-dry % FEI 72D T, BERBENR 2SN WA D,

fr—2
£ M5 % 5 58 2 1
0 2-1 2-2

Y EGR
I
9
. ) . ) . J
%O.Moﬂar Fraction

0.050

0.045

0.040

0.035

0.030

0.025

0.020

0.015

0.010

0.005

= L eEgAz
o L V.|
I.1 16 )

X 4-1-5 fFH.LETEICE T D CO o Ah
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(3) O JE

4-1-6 (ZHF LI IC I T D 0 DA & SRt 7y — A D —# & Bk L TR,
EGR & GE HEH AMGIA A Tl —RBRBEEICE W TS T O IE MKW aER (FF W
)W AONT, 2O Db —RRFEECTELEMADERINTZZ EI2XL0,
BILHT ADFENMEE S L, NOx [KIRICHB BB 25,

r—2
E S PR 158 PR 995 5 1
0 2-1 2-2

EGR

02 Molar Fraction

02
1.0e-04
9.0e-05
8.0e-05
7.0e-05
6.0e-05
5.0e-05
4.0e-05
3.0e-05
20e-05
1.0e-05
0.0e+00

GE HF#H X

4-1-6 FH.LHWrmEIZE T S 0 07
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(4) R

B 4-1-7 IZF R OWEICH T DIRESME &R — A0~ a2k L TRT,
TERIRBE L I~ D L EGR & GE HEH AWGA A TIE 1200°C L. E o IR A/ & <, R
ABTAZLVIFNREEEINTWD I ERbs, “RBRESEHOTIX, Eor
— 2 TH R 850C~900C Th o7z, EL T FHEREICLIDI LD EEZLND,
EGR & GE #EH AMIAZIZ B W THRIABNLE R [F — D — 2 0~2 g+ 2 &

WA B 2 7] B & 21 F EH ARENME T T 2 Em N4 LT,

r—2

A

L

il

b SE PRI P15 2
0 2-1 2-2
EGR
e/ f-A
o GF # 47 2
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(5) el Ay &

PEAT A5 B X RE K BRBE T 1,700m?N/h, EGR & GE HEH AMKGA & T 1,600m>N/h C
bolo, GEHET ARIAAZ L EGR 1T & HITIRZER LR BE T 5 D T, (K22 LR BE
WL DHET A BHIWARENTZ, 2O D, EH ARHIKIC X 2 HEH 2 LR
MK T 28D ORI E . OB HEHIKIZ L 5 CO HEH ERIBAHFTX 5, Lo
L. BIRD X 912, GEHEHT AMIARIZEBIT 2 ZEX L EGR 2> TWDH DT, &
O 72 DY A BOHIBUL RIAD 720,

1-2-4. £&H

BRIES I 2L —a VICKDMATAER LV GE T X OWGA A it % -l 29 4
FEOMEED b LEBGEWRIALBEFTEZERIC LTy —ADOWMGT, 6725
NOx KN RN/ RENT, TDRNTH / AV 1 ATHRIAREHZHELS LIz — A
203 NOX RV % & DFER 21572,

Z 2T, R 30 FEO/NRIFERRIFIC T D ERERBR TIL. B I 2L —va v
FEHTIC B W T NOX KB RN L W KRE o772 GEHEN A OWGARIRHK 2 < Lz
— A2 DEMETHBRAEIT) Z & & LT,

1-3. /MR RERIFTORAHER

1-3-1. AEREM

SRR 29 BT RBEL S 2L —2 a VOFERNS AT Y U PEH ARGA
AT BIIHEHT A FAEER > A7 & (EGR) & [AIARIZ NOx & U A & ORI A ]IFF T & 72
b, BREEV I ab—va VOMITREREZBRGET 5720, PMRERFICE W T
FIAERR AT, VAT DUV TARAR TR EWEKRFTAL EGR Y AT A LD
AT o 72,

Rk 30 AEE IR, REES S 2 L — 3 VIC K BT D GE HEL A & Rk 29 4F
FEEDOMGARFE L D B WFEH THGAT Z 212k, 5725 NOx KA b
DAREMEDN R SN2 D GEHEN AWMGAR IR 2 < L&tk TR 21T
W, GEHEN ZAMIABDBRBES I = L — 3 3 » ORISR & il 247 - 72, F
2. 2B L L TEGR THMiALMEL L LR A T2, 2B, %D EGR
(Fr—22-1), BT A (F—2x2-1), HEHTZ (F—2x2-1, 2-2) OARIZ
AT OMEBIC R LIy — AL HRONE LR L TH D,
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1-3-2. RBAZE

(1) /NFLSEBRAF O BREE & BRIE S

FIAERBRICB W T E LT L7= RDF OPEIR % 3 4-1-7 12789, RDF (£ T
A—=HNHEEALTWDR, aRMEREED Z A LTS L Tl o nEsh+
HDT, BRIFEV I ab—va UV THWER 4-1-3 OBBHER EEAe D, Lol Hi
WD X DTREEY X = b— 2 a & O RITHERHE T OREAN Tid e <. FXE 72
FEAf A 4T 5 O TR 22 &I U7z, Bl 2 Rk 29 4F BE O TERBABE 0, AR HE T
A (7 —A0), EGR (77— A 0) TiZ RDFOZ% . Yk 30 FFE DORERREE 1, Y
A (/r—A2-1), EGR (7 —* 2-1) TIX RDFO%, fERMREE 2, MEEHT 2 (Fr—2A
2-2) TIX RDF@ % W CHEiERABRZ 1T - 72,

INRIFBRIF CIE — R EREE R EREZRIEY I 2L — 3 > LR UfEICHREE
L, FHHOD O IENRES S 2L —a VoOFHBEMKELRL L2 5 X 512 RDF
DO EE P LT,
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# 4-1-7 RDF £

Erg S
== B g ROFO® | RDF@ HEHE
e . RDF@® | RDF®
JIS 77302-3 (1999)
) h-wet 46.2 45.6 42.5 45.0
Eﬁ CEHEIZEK D
§ R 5 Y%-dry 10.61 | 13.55 8.7 6.5 | JIS Z7302-4(2009)
RN Y-dry 89.32 | 77.26 | 82.0 84.1 | JIS M8812(2006) -7
c Y-dry 47.64 | 46.23 | 49.9 51.0 | JIS Z7302-8(2002)
H Y-dry 6. 94 6. 62 7.0 7.3 | JIS 77302-8(2002)
0 Y-dry 32.77 | 31.66 | 32.9 33 4 HEIZL D
N Y-dry 1.18 1.09 1.1 1.3 | JIS 27302-8(2002)
£
uﬂ 2 h-dry 0.12 0.10 0.1 0.1 JIS 77302-7(2002)
i (T-8)
I?Ji PRIGETERR R
s | " Y-dry 0.10 0.10 0.1 0.1 JIS 77302-7(2002)
(B - S)
218FK
Y-dry 0.77 0.75 0.8 0.7 | JIS Z7302-6(1999)
(T-ch
PRIGEMIE SR
WIS R Y-dry 0.76 0.75 0.5 0.7 | JIS Z7302-6(1999)
(B-Cl)
SHRRE MJ/kg- 21.0 19.6 20.8 21.8 | JIS 77302-2(2009)
1B 43 3 20 B X MJ/kg- 8.58 8.80 10. 9 10. 9 -
HRRBESE | mN/ke- | 2.69 2.62 3.0 3.0 -

I BMHERE (ZN—R) -26x (OxKREFE (ZRX—X) +8KE (%)) OiFtEHEE
¥2R—By bZE2EBIELLER

(2) GE HEH X

/NRIFEBRIFIZ 351 5 FERERBR TiX. CHa IR FEE DS 90%-dry D /3 A A A &R kS L
72 GEHEH ADFHMNTE R\, £ TLPG 2k & LTZBRBEPEY 2 % GE HE A
O AL LTHWZ, £ 4-1-8 IZ/”87F LPG OBREEHES AR IT, CHs 25 90%-
dry DA T H A ZRELE L2 GEHET A D O B L R UEEIZ 2 5 225 TR
BeS -G HEMETH D, HIEakBR TiE, X 4-1-8 & [ 4-1-9 (23 #RFE A4 47 5 NOx
FAEMEEEZHNT, BBEY I 21— a UV TRELEBET 20 0, ., NOx
BELRE., TAEERD X DICHE L, &RERIWILFER 30 FEHEE ©p.9os~
9 I N,
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F4-1-8 BN A L GE HEH 2 MR

. BHE AR GE #E A R
HH ==K v]
(LPG) (CH4,=90%—dry)
0, %—dry 12.0 12.0
co, %-dry 5.9 5.5
WRAA b |rmmmmmmmmm s mmm oo o
. N, %-dry 82.1 82.5
TTRPERR |
H,0 %-wet 7.3 9.2
NOx ppm-dry*! 250 250
WA & 7 R B EX? °C 300 300
VOAABFEH R = m3N-wet/h 185 185
X1 0,=12% & &
X2 MOAAGEBEIZETHRE
F
NOx
BRGEHES RIS > )€
(=8E /M) T
W e BRES
0,
AL
> INBISERRIFA

IRBEHED R RAEY > )
(C#E K)

1RSI BENKKE

4 4-1-8  EEGE LKA NOx F& A= 25 i g 7 v —

X 4-1-9  EAJERFE A4 T NOx J& 2F 48 & 41 41
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3)

RBRAMEE LD

B O BRBESR IR ITERIABE., EGR, BT AMRIALZ O 3 AL Lz, £ 4-1-91
SHEOMBREMEICBITAERIEMIALNT A&, BE, ks ~"7, EGR & i
ﬁ%@ﬁ%%%@#ék 2, BRI ERARBREZIT o2,

# 4-1-9 HBRS&H

IHR B {1 € Sk PR W5E EGR BE AR
—RERL — 0.94 0. 81 0. 81
ZRZESR — 0.60 0.46 0.39
EIRE °c HRUR HUR HR[UR
LK - 1.54 1.32 1.32
WiA#H A RENE % — 9.0 12.0
WAHHRAE m*N-wet/h — 140 185
WA A 1 R
e — - 0.04 0.12
WiAHHRBE °Cc — 140 300

W 0, %-dry — 8. 5% 12.0
2 co, | %-dry | — | e | 59
2 b L et o s
| NOx ppm—-dry** — 50%3 250
O N | h-dry | - Other | Other |
¥1: WAHAATRICEENIBELMEL-ZERL
¥2: WAHAHABEERL
= (RAAHREXYRAHAZRH 0,RE h-dry) +21} THREKRE
X3: BMAEDEET—4%25EFICLYIal—Ya v TRV EHIE
X4 0,=12% E {E
(4) HBRTTIE

B4 4-1-10 ([ZRBRALE 7 v — 2R 7 ANV EERIE 0 X b — 7 FUBE AP I BR B RDF
EEAL, FFE LD —RZEKEMAE Lo, WERRBEOSE AL, mEE B (X 4-
1-10 F13% 1) & ZIRBRBESE O [T RE - 2 8E (X 4-1-10 H1%2) 76 “IRZER A LT,

EGR 055101, AL C g (LLF, BF) HAMNS —#al kW T HET X &/

78 B8

HA LU, WlB L BWRIAA . TIRZER 2 IRBABE S O MIBE ) 5 IRIA /uf_o

e T A DEEIZH EGR & [RIERIZ, BVREGE AP NOx R A E CAR L 7o g
A BB E O RA L, TIRZER E IRRBEEOMBED HRIAATE,
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B 4-1-10 FHABRIEE 7 0 —

INIEBRIFEOE TNV TIT o T2 RBES S 2 L— 3 3 ViR R & i n+ 5 720
W2, EFERBRTHEH O T AT D O IENK 4-2-5 TR LEBRBES I 2 L — 3 U
REFERIZZR D X O BB 21TV, WO Et 4 MW T BF A A X H1D NOx &
B, COREBLIONFHO OBEZ oM Lz, £ L TBF {HAOHTAHFD NOx, CO,
O BENFR 4-1-6 IR LIERBEY S 2L —a VERLRMOMEM & 25 D%l
NPT 2 AT o T2 EHE B I R T AR O O R & BF HHH U A D NOx 2 FE
CO MR, “WBBE=HANT ZRETHY . K 4-1-10 (27~ L7253 23 W E & T &
5o

BF i 1 7 A2 H1 D NOx I NOx-0, 43 #7 3t (NOA7000, S HBAERT) . CO X CO-
CO, 73 #rat (CGT7000, BEEHHAERT) . JFHI BT AT D Oy i E 1% 02 43 #at

(POT8000, HEHAERT) ZHWTZERENME Lz, WE LT — 1% 10 B H
f@Ccr 7 —IZFisk L7,

JFH PO O IRENEEME 2D X 51, BREO S & 2 f% L /N ERIFE O
IR ZIT o 7208, BREOMHGEBETT Y v U750 LREMLIRENEE L0
T, FHAD REOHUEMBOEBH Lz, £D7D, FHH O O E % K

DI EMEIZEW IR OT — 2 28 LT —Z oric vz,

TWBRBEEH DR E XL - - A0 3T THIEEIT o TV DA, HEME S IE
—HTHOT, UBEOT =X G TIE3IDFTOEHHEENREME LTT —Z5HrIC
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1-3-3. ABRER

(1) #BRRE R

K A-1-10 IRl 7T — &% & L THWERHICB T 2REHEE OFEHEE =T,

BF H{ 0 & NOx #BFE O FHME L, VK 29 45 O RE R RBE T 89 ppm-dry, “Fjk 30
FREEDOUERIABE 1 T 94ppm-dry, FEKERBE 2 T 106ppm-dry T - 7=, EGR TILFik
20 FEFE (& — A 0) 1 54 ppm-dry, Fpk 30 £ (& — & 2-1) % 69ppm-dry TH Y |
P AMGA A TlE, (7 —2A0) 1% 55 ppm-dry, “Fpk 30 FFEEREE T A (7 — R 2-
1) T 64ppm-dry, ##EAT A (7 — A 2-2) T 58ppm-dry Th o7z, UL L6 fifE
T AMGAZ DY EGR & FIARIC NOX RN R A " T 2 E RN E R oTz,

FfE W AMGAZ Tlid, BF H10 CORBEMES M LN TEY . EGR & [FAERIZIK
ERWRBENFIRETH L Z B bholz, F “WRBEEHOIREIZONTH, i
IR BT DN R oTe, Led o T REEHT ARIAZ TS EGR & [AERICEZE L
TERBERAITA D Z EMRE LT,
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(2) NOx 15k zh 5

AR D X 512, HBHEAT A DOWIALFRE Z K< Licha (CFA 30 57— R 2-1)

THHRERMREE & bl L C NOx XK L7223, NOx Y%TE IZE BT 5 &Rk 29 4
(55ppm-dry) XV HLARWRE TlZZeh o7,

LU, A UBRBESIECTo D 0ERIRBED NOX JBE 2 i 45 &, % 4-1-10 LV
Wk 29 4 FE 1L 89ppm-dry. Ak 30 A EEIXERBRGE 1 T 94ppm-dry, fERBAEE 2 T
106ppm-dry T& Y . NOx JEN EH L7z, ko L 51, BEMBEHNTRAET D
NOx @ 7~8 FNUIBRELH K D Fuel NOx & 5o TE Y D BREF O N »OEEL
BETOIHLERD D,

Fo. FHO O BEN 8~15%TIiX Fuel-NOx ~DHE# X 1.7~9.3% L\ 5 #
HEH D, K 4-1-11IZFEH O 02 FE & Fuel-NOx 53R O BIfR 2 /R~ (55 SCHk
18 2B 5 H) . T D 900°C DT LB AR & K 6D 72 AR 351 D R BE T D st
FlX22%ERkD N5,

Y=-48+1.0X 7r=1.0

8 ® 730¢C

° 900

conversion rate of Fuel NOx

Y=-6.3+0.98X 7 =1.0
0 T T T T
6 8 10 12 14 16

2 concentration %

4-1-11 P H A O 2 & Fuel NOx Bz R O B4R (& ik 18 7> 5 51 )
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Z CHEHLE Z 2.2% & E L . RDF DAL 5 AT & 5 % W T Fuel-NOx i &
H3 2 & Rk 29 45 O 5E SRR BE C 22ppm-dry, =k 30 4 ERESRIREE 1 Tl i30ppm-
dry, TERMREE 2 TiX 35ppm-dry (W4 dh 0=12%#a % fE) L 720, RDF #® N 4y
DEBNIZED Fuel NOXIBEN EH L W2 D, L7zno T, KRR TO NOx 1K
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AR RS (1) 2B EE L NOx KR 2 HVWS Z & b L,

NOxﬁ?)ﬁi%(%):wx 100 - (1)

0

2T Co: [R—B R DR RREEIC B D BF 0 NOx I FE# 5 fH (ppm-dry) |
C: T AMIAFHRE 721X EGR D BF HH O NOx R E# R E (ppm-dry) TH 5,

4-1-12(a)lZ EGR ITF 1T 2 KIA 2 i & NOx KR O BLR % | 4-1-12(b)I1
GE #E 7 2 (BHEAT R) 12T 2 WA B it E & NOx (R Js = 0 Btk 27~ 7,
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EGR & GE HEHU A (BT R) WIAZIZH T D NOx K= 4 i+ 2 & | BRJE
2 b—v 3 TIEEGR T 60~70%, GE T A (BfE H R) WA T 40~50%
ThHY ., GEHEH A (HEHT A) MIALD T NELHERTH o7, —JFF CHEIERAE T
TEBHHH 30~40%RETH Y, RSO NOx KR THDLZ RN hoTz, £
GE HEH AMRGA AT MIAFAEIR Z W L7z Z L2k W NOx IR =23\ B L 7=,

EGR TiX. NOx ﬂ;wammrﬁ TR O0, BB I 2L —v 3 v L HEIER R
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DS THIA R 2 H < 35 & NOx [KIBENK T4 58 m %2R~ L7,

GE HEH AWRIAZ T %J:%J%/\ 2 b—v g L FEFERER T NOx KRR o i 13 52
BN MIALFEEZ LS TH5ZEIL0 NOx IKIERNm ET D W @EmixEC
ThoTz,

EGR & GE #EH AMGAZ TR HH A A R Sz B L CTHEZ 2 A2 5, NOx
ﬁﬁ IWGAL T AN K DIFN O & & wX@%% ABNBEELTWD B X

k ABFEEPIFNIRIEZ . RIAB T A DO FEEKTHE 2 E T T A DR X AL %
i@abfwééﬁﬁzﬁléﬂé EGR&GETJFﬁZﬂ/’( I D EIE I TIRIA R A A & 1T
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1-4, RARBREREBFALBBIIaL—2aVIC&EBHE

Fuel-NOx # & L T NOx K FE 25 M4 2 &, EiFRBRERE I 21— 3
YTCHEAMNFELThoTe, TITHREELV I 2L —va UROZYMEZFERHD
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2. F&oH

TR 29, 30 EEOMBEL 2 L—va v E EARBROFMENDUTOZ L AT
Iz,
GE #E 4 A DYGA AL, EGR & [d% O NOx K2 E A B V. GE Per = & ke
WAHEA 20 NOx R ICIRI T 2 2 E RN WRETH 5,
GE #E# A DWiAZH L, EGR & AEICIEZ KBTS CO BEZE MA D
TENTE, BRBEFPET A B DR D,
GE kW ZADWGARIRE A HS 52 & T, b5 NOx KRB RBGE LN D
B WIART 7D a A FRWHREHOHMIZ OV THRNEZET 5,
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VAT A TR A R 2T L] Lotk - B2 T o7z (K 5-1-1),

EHRBROM R, SUEEMARRT 2 U OREHRN HEMICEL 2D
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1. REOHMB{ARTLEAVNAVFVRATLORESH

B AT AO R AR O 72 ORBEITES LT N 0 FE FE W AU i 3R A 48
EL, RS-1I-TICATHFEHEEOSFETHELZITo70, £ 5-1-1 12" L TWH AP
HEFIE, K 5-1-1 07— KFOEFITHIEL TWD, "B, A X H ALk
TRV — BN R BETE AL B i 5 (224038 1/2) DA 2R 1) (fi ik LB 20t/ H LA
F. BAFIA % 350kWh/t-Z A LU ) &L TWnb,

INAAHIFNBEE x 046"
BACHE
NAFHRAFEBAE [mN-CHBE S0%RE/&F] x17. 9[MJ/mN] *2 x 0. 46+ 3.6 [MJ/kWh]

HF AR KkWh/t-C&] =

B BACHE[t- CH/F]
_1,260,000[m°N/£E ] x 52.5/50.0[—1 % 17.9[MJ/m’°N] x 0.46 - 3.6[MJ/kWh]

7,000[t-C & /4 ]
= 432 [kWh/t-C & ]
¥1:0.46 (F, RE/BROFMMEHY
217 9M/mN [, A2 VEESMBDONA AT HRORE

#£5-1-1 HVAT LD COHEHE, = A2 &M

E g EE BEx
BB | OV NAUK
D WMACHE t/ 45 14,000 —
REWM 00 - bRt eEEREE LRt CEEECEEEREEREEES EEEECEEREEEEERES
CHPRTSEEG % 15.0 —
o S T T T
e 5% AL EE BE t/8 50 -
R HE t/ 4 14,000 11,900
138 11 e 5% MeE% iz @ B # B/& 280 238
e 5% A0 28 BE t/8 50 —
@ EEBRINCHE t/ 5 — 4,200
® EINMEZHE t/ 5 — 9,800
@ FEHAREWNESHE t/ 5 — 2,800
® HREAREZHE t/ 4 — 7,000
AR HAE ® HRBRE=Z /& - 4,900
1 5% @ NAFHRE km®N/ 4 — 1,260
INMAHRXCH, BE % — 52.5
MERiRE B # B/&E - 350
MEER IR EE A
t/F — 20
(REFEAO)
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2.

UBIZHA AT LMZB T D CoOrHEHED

BEORTLD CO HEIHEDRE

RERR 2R T, CO P RICIED

it

flid, &tz 7~ (LUF. AETIEY4EE W Y) ORBEELIT, RFHRICK
LHDTHD,

-1 HMENIRATLD CO HHE

HFBER S 2AT LD CO, HEH B A 5-2-1 1TR"7, 50t/ H HLB o> Bl J5% B i 5%
WEE (X7 Ny, @gEsh ), M EZETe) (X, YAEER/E LD 429kW & L,
BRI MR OBE) H B 280 H/AE A T U TR 7=,

7% 5-2-1 HHMBEHI S 2T LD CO HEH &
EE &8 CO, Bt 1% 3 CO, 2
g | 7S B 2,100 t/4 2.77  t-C0,/t 5,817 t-C0,/4%
7][] _________ R e R Ry
7 ?‘?*”EEEQE 2,883 MWh/4 0.579  t-C0,/MWh | 1,669 t-C0,/4
/ﬁ%%ﬁi
&5 | 7,486 t-00./%F
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2-2.HEFAVNAUFVRATLD CO HEHE

MR LNA VR AT LD COHEHEE K 5-2-2 1T F, BEAMZROHEE
i, HMEEHI S AT LR R TR L—DFES (5.0kW) &I Z 72 434kW (2

Mk DR A 5 238 A/MFEZ R L TRz, o, A X H AR OHEEE LY
R LD 132kW & L., Misx B8 H % 350 H/FEZ R L TKRO 7,

RAFTHAD CHyBEFEN 525%DFE . AT D U BREHOBBERIIRND
HEEIND,

INA T A BmINAEI}NA A T A CHa 2 1%],7501%]% 17.9[MI/m*N]+3.6[MI/kWh]

7 BN 1%]+1,000[kWh/MWh]

AL PREDS 52.5%DNA FHAZREE LIc T AT P 3B OB RIT,
BREETHY, FHOFKEEIL 2,17IMWh & 725,

F5-2-1, 522 KD ULV R AT LD CO PEH&EIT, HMBERI L 27
LR LT, AR 849 b UHIE E NS,

#5222 fEKI UL U RVATAD CO, HEH &

EH &E CO, HEtE &R 3K CO, =

7S EA 2,100 t/& 2.71 t-C0,/t 5,817 t-00,/%&
iéé """"": """"""""""""""""""""""""""""""""""""""""""""
= B R
n - -
5 |mmmnm | P9 WVE 05T TOWMR | 140 EO0E

2uh AMETE SR

BB 1,109 MWh/4& 0.579  t-C0,/MWh 642 t-C0,/5
Al ARTUDY
o1 -~ 2,171 MWh/% 0.579  t-C0,/MWh A1,257 t-C0,/%&
“ REE

it 6,637 t-C0,/4%
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-3.BMEAVINAVRVATFL VATLIDCO HIHE

VAT L] THEH A AMEORNAAT A Y2 MALESEAD COoy g &%
#5233 T, VAT AT O COHEHEITFRL 31 FEORBREMETH DU AET)
EFTESEFTREL TV,

NAFTHADETINE R TN, KT 3kPa FRETHDIN, WHATAZ Y
Y ClX 340kPa(G)E CHIET D70, T AHEEE O EE TN 2.2kW 705 18.0kW
~HIN % (+15.8kW), E7z, COz 4y BEBERR i D il #2 T8 A A A A O NN « I 2
PR E IR 11.2kW LB TH D728, Hil 27kW OEEE I & 720 | sk B 6
H¥ 350 H/AEZ R L D LR 227TMWh OWHE B DR L 72 5,

— 7. CO2 B WS F5%A T/NA A H A D CHa IR E DY 52.5%0> 5 90%IZ M B3 5729
WA AT DU BEROIEEDEDN 33%0 5 38%ICM L, FHORERIZ
2,500MWh & 72 %,

#5-2-1, 5-2-2, 52380, AT AL (WHATAZ P V) O COHEH&EIT
BRI A7 AL EE LT, AR 908 b, fEka v NA Y Ry AT A LERL
THM 59 FUHIB SN D,

# 523 YATFAL (WHTAZ YY) @O COHEHE

5 B &8 GO, H Hi 17 41 0O, kit B
75 g 2100 t/& 277 t-C0y/t 5.817 -0,/ %
o |TEER e s o oo |1 tcoss
m [OERAE L
2 ’ggégjg 1,100 WWh/%& | 0.579  t-CO,/Mih 642 t-C0,/%&
%’%;ﬁ’?;%”i%‘ 227 WWh/& | 0.579  t-CO,/Mih 131 t-C0,/%
% ;%;’/“ 2,500 MWh/%& | 0.579 t-CO,/MWh | A1,447 t-CO,/%
&5t 6,578 t-C0,/ %
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-4 BMEAVNAVIRVATL VAFLI IO CO HEHE
VAT AN, MZ#EHA LA COHEH &% £ 5-2-4, 5-2-5 12728, slER
PiZHONTIE, FERR 0 EFEEDOHREELZSR I Lz,

#524 VATFAND COHEH &

eg= B CO, HEH 1R %1 CO, B 2
1 — L =
n CO%‘,'EEE‘tﬁ 44 MWh/&E 0.579  t-CO0,/MWh 25.5 t-C0,/%
N HHEBEEHE
i é’iﬁgz A32.0 t-C0,/%
el ﬁi*;"z A15.5 t-C0y/%
ElE =
&5t A22.0 t-C0,/&
2 5-2-5 VAT AIND CO, HEH &
15 H £= CO0, #E H 1% 31 CoO ¥t =
# O GEHEAR
m | gEEIFY 44 WWh/%E 0.579  t-C0,/MWh 25.5 t-C0,/%
S | HEEHE
RS
| EEKE 141 MWh/%& 0.579  t-C0,/MWh A81.6 t-C0,/&
S | HEEHE
&t A56.1 t-C0,/%&
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-5 BENEAVNAVRDRAT L VATLEED CO HHE

UETHRELEZE VAT LD COHEHEEHIBHREZE LD DL L, K 5-2-1 DX
2T D,

EMNR AN RV AT A (WAT AT V) D COrHEHEHIE A U v bk AS,
BUOBEMED AL THDR, ZHIEFT AT AT OFEFERBRFE R D FEITA
AFTAEMERMEE LI LIS, PAREEEOHEENHMZESHOT
» 5,

B AT ALICKDHIRE O >AFTAICKDHIRE BIATAIICKDHIRE
ORI > INA > RICKDHIRE O 7 SHESNC K B HERE 07 SHHAIC KBNS
8,000
HigRH & DE= -849t-CO2/4 -1,074t-CO2/% -986t-CO2/%¥
7,486
7,500 — -56 -56

5, |
SN 'ZE_IM A —50

_ \ _
S 7,000 S22
o -849
o \ 6,637 -849
&
[ 1,669 >0< . 6,500
# 6,500 —— -
£ O —— —
g >o——
820
503 683
6,000
5,817 5,817 5,817 5,817
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UYL H31EERR
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3. FHEVRTFLDIARCDRE

F 531 ICTRTREZIECRE LSV AT BTS2 FEUKICRYT, #£
5-3-11CR L NME#E, At P, MR O R EMIC OV TIE, REA D
LBHEINTWVWET—& B2 H W, $ETAT U URBRORST SREIL,
A=RMHbLOEeT VU 7ORRELY, BREEHTLVOBRMEZIE R AL RO
AFTAFEHEZ 0% 6 M/kWh, WA AT 0% 4 F/kWh & LTz,

# 531 KL ATFADa A NRELMHE
% *x Ex
IHHE aAVINAUR
BA e AT aAvnAUR
GREIVYY)
& N - FA/t-CH 7.991 8.311 —
RA&E FH/Mt-CH 5.500 5.008 —
RTEBRE FH/t-CH 9.5 9.4 —
EERM A /kWh 15 — —
5T E Al (FIT) M /kWh - 39 —
e & BB BAA/-CH/8 71.65 — —
BEER oo
E2ERBETEIL
2 . e 00 -
REKE M /kg 60 — -
o R B ¥ BEAE/t+-C#H#/8 — 49.67 -
ﬁ‘z{t "1 """ :: '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
5 2 ;g;’*ﬁf% M /kWh - 6 4

127/140




-1 HFEHI T LA

HIBPEN S AT LOf =y )va A T =r 7 aAbxakS5-3-2, 5-3-3 1275
BB OBIRERAREIL., RS RHEERZ S SOTER %R’ E L,
BEAIFERR X RT B O R A HEZE D 80% (772 MiEbsy) & L, HABEH v X7 A
Fr=r 7 ax b OBREIL, fiik OBEERNE
BEInTWRWned, FROEREAK%EZ 365 HTRHAL TS (UBFEOK T AT A

T M

D AT RITH REA D

DXk

1/3 & LTz,

H[AER) o
HEBEA T AT 20 10EME2 AL ELTZTA 7 A 73R T, 6,823 55 H
10 F L7 5,
#£5-3-2 HHMBEHS AT LD = v )L X b
EHH &= %% A= %J)LaR b+
J‘HﬂﬁﬁQ 50 t/A 71.65 ®HFA/t/B 3,582 ®FAHM
5451
iéé """"" T %
2| B 5% .
% | fnamam| — | %+ | s wmr
W A B 5%
g 1/3 A5 BHFH
BB EEE 2,627 BHFH
#5-3-3 HMiBERHI S AT LT =7 a Xk
EHH &= Z=E SvZyvgaxrb
BAA
A& 50 t/HB 7.991  FH/t 1,458 /10 &
iﬂé """""""""""""""""""""""""""""""""""""""""""""""""""""
= . BAA
2)13 == 50 t/A 5500 FM/t 1,004 110 &
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