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1 1) :ll:.m

A)

B)

C)

D)

E)

MRAAMSDSOxFHE E (. 1997FEIRE . 20044F5 8 (it # - FxhE=h I=MARPOL 73/78
Annex VI Regq.14 TN TLNVS,

NEIEAT IR PDORESEHIBL TV T, —iREIE TIE4.5%wWtS5 . $5l/EIHECA
(Emission Control Area)'Cl:l:l 5%S%) 0)19**4&3’&@}5?]'3'%)75\ 6.0g/kWh LLTFIZ SOxHEH B % Bl
TELEETHIRRT DI AR LEEREDEEIL,

=512, 20084 A MDIMO MEPCSTCL’?&HEPGDS’\@\ RTIRIBYERBMIZIR RS . 20204E(C
[ —A%#E15T0.5%. ECATIX0.1% DR RDERANZFE T To ., i AIFEIZBET S E 4 - &R
FirEaH LI-MEPC184(59)h20094F 7 BIZREFESNT-,

—75 2020 (1 LLIF2025%F) 2B M B IESH DRI R EHH DO BERI E N EBHRINTHY . HET

BEEL TEHEENSBRELR OIS A UNKknown TH BT M E I U KRG EEDOEMMNE VLGNS
_ab\%,ﬂuéhé Fl= EFKALB -/ NILNBIZRE SN TUL-ECAEE12010FE DMEPC(60) TX
E-HFFD2008EELRELYSOxFEHIBRHIIIE 2 BELLVRRIZH S, (EU portTIEEITLT
0.1%SHAFLHMDFERANERFRFF TSN TIND)

HMASRREDHT, BRMBEPDSHREICISLBVHINAF L EEDFHENRHTHY . FEFIH TS
HLDEFRISND,

1.2) B#

A)

B)

BEHRRGSN\—DHE AL 2o D—DFFEBIRASOSDHARE R ELAFT— M REBDIGSEET
SN TWSMN, EEDIV/NIME, RIT/\—=3F KD BT, il - BERY DR ERMEZ Nk
L.PCTCADIEHEHZRMRELI-ARETEMEILT S,

REME LY BRSSO TR DAy TGRS E(C L 3 BB EERAMOR. &
2. BELLICEBMTTERDEI, RIS —kEKODNBRA. BRI IENEERLEE
BREORREL. FEELBERQNREEERLRIT 5.
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1.3) SOx#R ll
We are here!
18 - - T
17.0 glkWh (45704
16 IMO-NOXx Tier1 5 T
c : : 14.41g/kWh 11470 Glebal
214 L i P ' : : 1
2 : L | IMO-NDx Tier2 IMO-NOx Tier3-Global
R 2011 ——NOx in Global -
E ——NOx in ECA
<10 | i Sulfur in Global 15
3 i Global 4.5 — ~Sulfur in Global (possibility)
3 .
= 8 I ; Sulfurin ECA 14
% 3.5246 : :
£ i i
= 5 i | 13
s 2012 : |
a4 | : f i 3.4 glkWh |53 in ECA {2
% : ECA15% ! : i -
L o | = |l 1.09 IMONOx Tier3-ECA i
| 2016 05% |
1stJuI;y 2010 01%
0 : (7 — '
2000 2005 2010 2015 [ZMBJ 2020 2025 2030
Year review

Sulfur Limit in fuel [%]

© 2013 MITSUBISHI HEAVY INDUSTRIES, LTD. All Rights Reserved.




ClassNK  —gm

&D PROJECT

Expanding ECA(Emission Control Area)

New ECA?
ECA
New ECA?
ECA ST ELnT
b iaiaaars
New ECA? \ . :
Entry into force in 15t Jan. 2013 New ECA?
pai Existing

Possible future ECA

http://www.dnv.com/resources/reports/greener_shipping_north_america.asp
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K s=zs1

{fi#% Z $9300US$/ton

_x._—uh_ __.o'""_"ﬂ\

N M N A

Mar 4

~ i), \'l:'
Z {7 £ E 2554 (HFO)
i i 1 i i
Mar 18 April Aprls Apr2g May 13
Mar to May 2013 http://www.bunkerworld.com
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ClassNK  =gmt

BEREED AR
ARG IRUIRF SR AZEAND A

RUARFIDB) BIRART)— KEIEIT R L, KEIEFTR)ID L
Bz - IRIRACEAZANS AR

WARFIDBF) ERIRME, ZBIE<XVAV+TUOEZT

¥

TOEAMOUTILT, AT FUANBZTHY., RBEENZNEWNSF ANHD
JKERIE R LERYRFIEL-E KRR AR

T IH B BRRIEZE R
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R&D PROJECT

2.2) &1t HENARYIN-DE K

ik MAaM Dry EGCS Wartzil filfa Laval falbore Clean Marine
12 MY Timbus MT Suula DFDS Tor Fizaria T2
a Cargn Ship Froduct tanker FoRo Bulk Carrier
1858 hlak, Bh32 Wartsila [5G 4120 mMaMN 9LE0MC-C -
2, B40kMY » G00rpm Ga0 k! 210000k W 1 Oty
B gz A 3000 Hr
2009511 H 200953 H 201055 B~

IRTL AN IS NEE Y
LRAZgeb, 20011025 T
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R&D PROJECT

2.3) ZZFIbITH#E HEN ARITIN —2KIO-51Y55 L

L T P R S

#KBE1Z9 |5 To SBO Tk
(R0 57 B Base)

Scrubber FW
Hold Tk
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3. ERERET&EH ClassN

R&D PROJE

K s=zs1

3.1) — AR EARERETSEH

1)— MR EREREEMH

A RROSN—DOXRITEHRE . REMKE. GBIRAS—DHARET S,

B ARFAVNIIERI TN KRR BEABRDUERS o N\—%EET 5,

HEARRYZN—(F. BEMTOATEEEL. ERATCSNHE LUK EK2ETSNER TOHNTRE
WIBTLBELT D

“HEA R HEKDOHEE IR E (XFEARBIZ. ANNEX 9 Resolution MEPC 184(59) “2009 Guidelines for
Exhaust Gas Cleaning System [ZZE#L3 5,

-ECABETOHHRRISN\—ILBEKBEIREUPNaOH;F &R D FFIZXSClosed Cycle, Global j&ig
TlXiBKIU Rk, s e 9 50pen Cycle £9 %, (Open CycleTEHENaOHTH#N)

*Closed Cyclel=& T4k 7K (Bleed OFf) (I HE/KALIEL 1= . ECAIEI I TIX Scrubber FW Hold TkIZET
B9 5, (ECAEES THISHEER)

BT RROSN—RIRIFBER LEBICE L. No.11 DkIZScrubber FND HE/KNIBEBEXFLE T S

-PCTCOEM/NF—UIERFTERN T LICKYERETT B,
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3.2) PCTC ERNTAY TS L
PCTC:EfndD—15l

- _ JP—EU-US-JP
SR Ghbal-ECA FREER
40
100 o _
X
.30
a0 W
& op —
80 g
§ =] il
L a N = mal
0% S0 TR G0R W% 4% 300 2% 1% HAH M
%" 50
= JP-US-JP
we 40
40
an © B
°. a0
an %I-
. & an
10 - H B _
- H H O H OH 10
|:| 1
F-BHE-JF  PHE-JF  JPEL-F o = [ 6
Glcbal ECA  Gicbal ECA  Glcbd ECA a0 SR TN S0 SN 40 I % 1% A S
JP-EL-JP
40
= 30 —
& 0 —
.
10 []
am a0 X am anx 40% 0% 0% im HAR JE
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3. EAHE A

3.3) MEPC 184(59) #Eh A7 -E 44
EGCS & :5Scheme

ClassNK  —gm

R&D PF

Document Scheme A Scheme B
SECP X X
SECC X

ETM Scheme A X

ETM Scheme B X
OMM x X
EGC Record Book or X X
Electromic Logging System

ETM—A:EGC System — Technical Manual for Scheme A

(HEDODRKXKZEZTELIAE. EETICKDEKEE
ETM — B:EGC System — Technical Manual for Scheme B

(On Board"C%Br_ ﬁnﬂ%ﬂyéjﬁlf IMF_( J:%)ﬁnu..\
OMM  :Onboard Monitoring Manual

SECP  :SOx Emission Compliance Plan
SECC :SOx Emission Compliance Certificate
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R&D PROJECT

3.3) MEPC 184(59) #Eh' ARY7n—E 44

SOxHEH EDHEE
1.3 Compliance should be demonstrated on the basis of the SO,(ppm)/CO,(% v/v) ratio
values.
Table 1
Fuel o1l sulphur limits recorded in regulations 14.1 and 14 4 and corresponding emissions values
Fuel O1l Sulphur Content Ratio Emission
(% m/m) SO-(ppm)/CO-(% v/iv)

430 195.0

3.50 151.7

1.50 65.0

1.00 433

0.50 21.7

0.10 43

Note: The use of the Ratio Emissions limits is only applicable when using petroleum based Distillate or Residual
Fuel Oils. See Appendix IT for application of the rano method.

3.5%S %3 M #AF M T0.5%S % (20204 LARF D GlobaliE i) &9 5121%21.7/151.7=0.143
85. 7% EXENLE

3.506S5> D #R% 1 TO.1%S53 (20154 1 A LI DECAEIE) &S 51<(34.3/151.7=0.028
97 2% EEANE
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R&D PROJECT

3.4) SOx#HFHENREME (IMO MEPC 184(59) Guideline Appendix lI&kY))
SOXEEIIHEANDERLTEILTHD T, CO2V/VIZHTHEIETHRESND,

Table 2: Emussions calculations corresponding to 1.5 % fuel sulphur

CcO, SO, Exh SO,/CO, Exh S/C
% ‘ppm opm 2o m'm

Distillate 0.17% S 8 591 74 0.00197
Residual 2.70% S 8 9397 1175 0.03136
Distillate 1.5% S 8 528.5 66.1 0.01764
Residual 1.5% S S 515.7 64.5 0.01721
Distillate 1.5% S 0.5 33.0 66.1 0.01764
Residual 1.5% S 0.5 322 64.5 0.01721

S0,/CO, ratio vs % sulphur in fuel

. (st ate fuel
=- = Residual fuel

150 -

100 -

SO2(ppmMCO2(%)

50

=

-
-
cJ
-

0,00 0,50 1,00

1,50

2,00 2,50 3,00
% m/m sulphur in fuel

3,50 4,00 450

5,00
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4.1) MHIE R R TO =L THEEN A7 - BREER

Exhaust gas cleaning test unit (MKK) by
closed cycle with fresh water

NaOH consumption ;
approx. 30 kg/MWh

ClassNK 4 =gz

R&D PROJECT

Fresh water consumption ;
approx. 300 kg/MWh

Sox Emission densit

M/E 100% Load

I%c:ﬁbber inlet SOx

2010/12/21(100%, 75%
Te I"--. N | N@asakg

M/E 75% Load |

Scrubber inle] SOx

AN
N—V/

Sox removal > 98%

Sox removal > 98%

*

N/

* @ © o 9ed

N/

Vv

Scrubber outlet Sox

Time

* & & o

\4

Scrubber outlet pr ‘

(Tested H.F.O. : 2.5%

Sulfur)
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A BEN ARDTIN —A 4 - 2 AN TR A B B AR SR BT

4.2) R EREFHBREOBIKNEFRERER

IMOE BT REZTEL (PHAEE L FDIMOER{E L P F0E| T ol g8

¢

T

lassNK 4 —z=T

&D PROJEC

EWT A #TO A1 132 BF (Open Cycle) A7k R (Closed Cyde)
B | ARMIFHBKIER MO Guideline 5 A HE L B IMO Guideline ik ILITEE
(ARBRED G MR HEaf TR HHA LIRERHE AR
2HS51— 7k ok — Bk — &k
2AOZ 0 — sk m3h dood — 651 — 22
BEE £/ Mk 0026 484 018
PAHs
(BEHER gl 985 e 2 <10 ;2250 <10
BitA®D (Fso&k *1) (Faek )
Turbidity
CBED FrU 2710 & <10 7% <10
Mitrates
e 27000
(=LY mg/L 155 2 <10 : <200
NOZ £ NO3) (FiLEk *2 {FacEk *2
BRI | mgrL | 536 | — | i5pembd T | — 15ppm Ll
2O —kEERE Ak A 185 m3 R« 1.025 S 14315 « 085 +1.62) MW = 48.4 ton/Midh

kB
#3 MO Guidelire &L T RFHN1EIZ ELY,
#d iR LR (PACHEERITID +

SRR AR

122m3/hx 115/ 14315 x 085 +1.62) MW = 018 ton/Mivh
— e L DR L T SpprE BIRET &

#5 1 EEPA S Vessel Gereral Permit (WGP |25, IMO Guideline T3 45 t/MWhTE0ma/ L ERR D 2,
#6 TERATER L Te2kn, 50N B ETEF

— @ PAHs #1 Mitrates #2 =5
AN kel I T3 V- B hE A EE
t Mk e oL PAHRRe eguiv — /L nitratetnitrite)
0~ 2280 Ultrawviolet Light 2 700
2.5 10 e] Ultrawiolet Light 1,080
5 450 Flourescoence G40
11.25 200 Flourescoence 240
225 100 Flourescoence 120
45 (=10 Flourescoence G0
=) 25 Flourescoence a0

OK
OK

OK
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R&D PF

5.1) LET1ry b Rt~ DB E R ET

|ibe= ¥
i i | o )W)
L) -y - =
i T - =3 i - [
ol b e e = ™
i [T T T i [ - - 1 BT

GARAGE TOP DECK K U*ACCOMMODATION DECK
[CROSN—KFERE
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R&D PROJECT
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*ﬁn-j- 11'5':&1#@::1

e, Void #hax

AP. .B. Tk &3CRUBBER
F.¥. HOLD TKc&i&

PP - .
Q 1
‘ﬁ_-x
e
&
cat? ENRP. _[ ==y
RM
_] ué B
(_‘I £
A

STEER SEAR RITM enmpevmi

IIII

IZIIHID

AP. WEH. Tk &NaOH
STOR. T (-&&

(No.4 CAR DK)

5

]
-
Q‘\
Q

EESE, Void #ax

ClassNK 4 =gz

R&D PROJECT

Under Steering Gear Room

A.P.
F.W.

AP W8 Tk (C)%
N&DH STOR. Tk

(No.3 CAR DK)

.B. Tk #SCRUBBER
OLD TKiZ ®&E

AES. Void #ak.
B AREN

m
p!

% 1 iy

ﬂ%

COFFERDAM

N7
. i g

z

Ol

=

; ZCFFERDAM

AP. W.B. Tk gNaOH
STOR. KizHRiE

:NaOH Storage Tk

N’f/

SeESF, Void ek,
AEFREN

T

/
A

““———_//
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=
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5.2) BEN ARITN —YAT LA

T EMKIREA

C

lassN

&D PROJE

K s=smr

c

HeES

A

op

s

1

SCRUBBER F.W. PUMP

AUX SCRUBBER F.W. CIRC. PUMP

—

SCRUBBER S.W. PUMP

SCRUBBER S.W. BOOST. PUMP

AUX SCRUBBER S.W. BOOST. PUMP

SCRUBBER F.W. COOLER

SCRUBBER F.W. DRAIN TANK

SCRUBBER F.W. HOLD TANK

© |0 IO |a|djw N

NaOH STORAGE TANK

-y
o

PAC STORAGE TANK

—
—

SOx SCRUBBER

[y
N

SCRUBBER DRAIN PURIFIER

—
w

SCRUBBER F.W. DRAIN OILY WATER COALESCER

—
S

SCRUBBER F.W. DRAIN STATIC MIXER

[—y
ol

SCRUBBER F.W. GENERATOR
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R&D P

5.3) BFH ARV 5/ — FK-NaOHHEE. 297V -FWHEKE

B #F 1
FK | MaOH ag | MaOH ag F‘:‘ﬁ_{’? iEak | NaDH ag F‘:‘:lf?
TR m | AEE | BEE fﬁ_ﬁ'ﬂ L B HER | B8R HE L
mash ke/h litSh ok ke MWk | ke Mk e /M
g0% 4.01 403 5 260 208 297 293 173
S0% 3.7 J73.h0 245 1.92 254 28.6 169
T0% 3.39 341 5 224 1.76 297 293 174
G0% 297 299 1 1965 1.54 297 293 173
0% 207 2090 170 1.33 203 295 174
40% 216 2171 h 143 1.12 205 296 175
S0% 1.75 176.0 115 0.20 295 295 176
20% 1.33 1335 ot .69 206 298 176
10% 0.92 Q2 h G 0.48 a0z 303 179
LERES 0.9: Q2 5 G 0.48
In Port 0.51 R [ a4 0.27
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5.4) NaOH BTE TK&Scrubber FW Hold TK B2 DF&REE

ClassNK 4 =gz

R&D PROJECT

(B3{i] m3)
JP-EU-US-JP IS JP-US-JPILig JP-EU-JP IS
=84 NaOH | Scrubber FW =4 NaOH |Scrubber FW =84 NaOH |Scrubber FW
e HEE | BEkELEE | T HERE | B kELE e EHERE | BOKESE |
JP 6.3 JP 45 JP 91
JP-SIN 200 JP-US_ 209 JP-SIN 287
SIN-SUEZ 55.7 USINECA| 82 63.6 SIN-SUEZ N3
SUEZ-EU 302 US-USCE) | 664 SUEZ-EU 338
EU in EGA 202 148.90 USINECA| 116 851 EUIN ECA 194 1452
EU-US 447 USCE)-JP 748 EU-SUEZ 308
[0S n ECA 75 538 SUEZ-FE(PK) | 521
US-US 440 FEPK)-FE(P)| 647
[US n ECA 70 525
US-JP 553
2020 FLLAT
. E8 347 198 194
2020 FLARS
S BE x0 3005 195.3 310.0
Scrub. FW Hold
T/ B8 *3 148.9 85.1 1452

*¥1 :ECA JBHINaOH (A BB SE
FOtILIXECAEEEZRT

1) IRIK NaOH EFEiTK &E :350 m3

20204 LI (&, £i#818 TNaOH MW E (J A—/\ LB IZTHIKpH6. 5129 51z NaOHIZ &Y FILI=HE)
2) IR Scrubber FW Hold TK &= :200m3
3) A.P. TK (P) : SCEUBBER FW. HOLD TK  A.P. TK(S) &£A.P. TK (C)

*¥2 11HBONOHEZ AR E

*3 I ECABBITORAHPKELR

: NaOH STORAGE TK
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5. ZKECE

5.5) MREEE

TOTAL CALCULATION

Rt - R IR R

//\II

ClassNK 4 =gz

R&D PROJECT

SCRUBBER B :EHIEDENZEEL

CLASS: NK

CONDITION NOR SEA GOING W0 FAD N.S.G+ 172 FAN N.5.G-ALL FAN MANUV. BT + 13FAN LOADTUNLOAD
CONTINUQUS  [INTTERMITT CONTINUOUS  |INTTERMITT CONTINUQUS  |INTTERMITT CONTINUQUS  |INTTERMITT CONTINUOUS  |INTTERMITT

ENGINE AUXILIARY 658.7 100.1 636.8 00 656.8 100.1 760 42 4453 824

BOILER AUXILIARY 21.1 21.1 21.1 1.5 12.6 7.3 126

SHIP SERVICE 704 63.3 704 63.8 704 63.8 62.1 164.5 678

DECE MACH & BT 17.7 17.7 17.7 L5

CARGO EQUIP & REF CONT 5452 051.8 1084.1

LIGHTING etc 838 LR BiE 2114

LOAD SUM 8Bl 1659 13950 1639 YOL.6 1659 29598 1189 19183 1618

INT Pm MAXLOAD 5.7 ] B 22
PaMAX LOAD 50.2 50.2 2 200 502
Pm SUM LOAD 9.3 9.3 9 L5 37
Pa SUM LOAD 547 54.7 54.7 1154 59.1

DIVERSITY FACTOR 3 3 3 3 3
EQUIV. LOAD 348 48 18 318 36

TOTAL LOAD (AVE) 8517 kW 13950 kW 19016 kW 20598 KW 19183 W

TOTAL LOAD (PEAE) 424 kW 14857 kW 19923 kW 30131 KW 20070 kW

NUMBER OF RUNNING GENERATOR

MAIN GENERATOR L 2 p. 3 2

EMERGENCY GENERATOR

AVAIL. POWER 1080 kW 2160 kW 2160 kW 3240 kW 2160 kW

DEMAND FACTOR

DMEF (AVE TES % 66 % BEOD % 514 ° 888 %

DMF(PEAK) 873 *° 688 % 922 % 930 % 929 %

Original EHhEMLOEE S

1) Main Air Comp. /Maneuvering
) Manruvering

3) Main Cool. SW. Pump / Load Unload :
4) Scrubber [0 88 0D EIT,

2) E/R Vent. Fan /

: 1-Run, 1-Auto = 1-Run
4-Run = 3-Run

High Speed = Low Speed

GBKIZ&ESHClosed HIRA X TEIEL-KE)

IR FEEZEIE(D/G1080kWx 3
Peak 793.0%LLF

op
A

Maneuvering/ Load Unload Bf BB 0 Scrubber FW. Cire. Pump / Scrubber SW. Boost Pump %385
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5.5) BHAR—RBIZLDBEHEHD

*PASSENGER CAR

+STANDARD CAR

*RV

FUTGL SOXAT T/ \—H53 =
ACC.DK 377 359 A18
No.11 DK 704 676 A28
No.1~10 DK 5,260 5,260 0
&Ft 6,341 6,295 A46
FUTI SOXAT T3 — =
ACC.DK 311 298 A13
No.11 DK 578 555 A23
No.1~10 DK 4,333 4,333 0
&t 5,222 5,186 A36
FUSF SOXAZ TN —HE#k =
ACC.DK 265 254 A1l
No.11 DK 495 472 A23
No.1~10 DK 3,660 3,660 0
&t 4,420 4,386 A 34

ClassNK  —gm

&D PROJECT

(AL &

(HpL: B

(Hf7:7)
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R &

K s=zs1

6.1) PARLB{EAE . NaOH{fi#& IC KD IR FREHER

1. fH5THH+
13 BERHY HFOEE%S 930 6708 ton, MGEO0.0-01 5530 1 0008 ton, @50%/F

2y FEREEMAELT (PCTC 14,31 5kW
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4 H ARSI -3 R FESHT U M S — 2T A,
HFEEI VT EMBT-FTOENTHESL ., SHAMAEE T 2Fan, 20950 — B EENhEE.
5) et {ERHEREHS
o0 ELIFRIZ0E%S SO HFOD E L I dh, HE 2050 —JEEE Ao 13 B T MSO%E {F )
201 Q2020 5 o020 LIRS
EX | 0/G EX | D/G
ok 2010-1 25 s max 4 5% .
FOth Global;81 501 2—20F * i 3 5% 20208 LAFE: max 05%
STRE N 20101 55 : rriax 1.0% #1 R
EC A ;B 015204 * i 01 % 20208 LAFE: max 01%
Hi'Z, GlobaljE 1t HFD HF MG MGO
-
JEHE e |Eoamhs MO MG MG M0
. st gt HF HF D
;ﬂi*«— Globali 81 HFO HFO CEAZI5 | R ITA )
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BHlk  |EcAmt GBI =) GBIz | (A IFA )| (FaAIFn ™D
ya k- # 1 EU port T3 2010851 ALV PO s30T
6 HEZZN S - ALIERK ECAM R 3 kD Closed Cycle. Glokal i3 BT Open Cycle & 4,
T EAEANSIA - B FIA I NaOHD Bo%AE R R, SRR U0 HEET EE, (IMKKET —42
£y MaOHERRIZ 75k ton (IMTIERER ISR LU0
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F Year

F=F 1 HFO 6708 /ton, MEO 10008 ton @808 20 MaOH SOWAMGERE 75k¥ ton
BT 3RER JP-EL-US-JP, JP-US-JP, JP-EL~JPICLES
4 EC AR 3;F7NM I Closed Cycle, GlobalFEE I8N0 pen Cycle
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2) BELEEDDBMEEN—RELIZBKBERKRFOHKOELE T, IMOERD
HRKEZEZBR I HRBLNTELN, YAV NIMEHIKLEBREZRET 5,

3) SEINEEL-PCTCEfi/ \F—2 . #A¥IH -NaOH{iIE THOIRERTHER TIE.
2020 FE LA D #FmEM (X592, L2y CIXF4E TR E RN AT gE &L%o 7=, (2013
FEFEADFER. LO29bTIX R S H8.5%F, 10FEH, ECABEBOEEERD S\
FATIEIEIZELLGD)

4) NaOHIEERM ., yuh'k =, BAR, LK TAFR LGP A TH S,

SHOEFEE
1) ZEL=SOXRISN\N—DATFURERDIREL,

2) SOXRIZN—DEBDAF—L, FZHEEH . MEROLETEZEEICHAL, S
MRBE LI BETILENDH D,

3) TAMMMTCTOIEEN MEREMEFRERFBRF—LDIREL,
4) HEKpHBFIZ DL TE.5LL EMS3.0LL EADRIE (NaOHHE = DHEIE)
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