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HCIO] O3 Aase ABFYS 37 oAk Zos T Feixl NHvF £Ashs SCREAAE CuCl7t BAE
V:05-WOLTIO, Z1l §1d:5-2-0] Ak3lo] 928 84S ek 9lck. B 7Lk, HOIT} 87 SO,7H g 7hsol) £A1% 2 5-0]
S} ER] GAE CuCl7t CuSO,2 MHE v = B78k1 Foluh Uit AsfEAo] G4 Hl Zlo] SHelE|glet. ol
HCI 35t obule} o) Ewlo] 448 SO, 4 Ho] Uas0] ABHE £414)7]7] W05 Ferech. et} S0, £4) shol 4
£ Zojure AF) AR £ 47k 8HA] Qe WAo] et 3] S0, 557k 255 A5HA ekt o] €9 3}
o1 SITAE 52 F BA W OE G SnCl, EA0A S0,] Gt Sl E o] YA EE FAto] Lo] AL At
afof u] 2= 3ol 3t 37kl A7k WAL SO/ NO, A7 B HRA171E 202 Belsd) o] 50,0 /3]
2o o] G SO0 AR AH B7P7E NH, FHE ol 5t o] 202 Bereleh. ikt she o)A o 43
o 247} 72 WK XRDS} XRFE 2451900 o5 274 Avhs S0,7H 2 Sof A Adlof A Aadeo] Aah 2wt
NOx A7 B4 e SHA7E NS G Ao Ak 2A= A4 =3tk

FH|0] : SO, CuCl, FA] V,05-WO3/TiO, SCR FHf, =2 A5}, =2 S=4], SCRO| 2] 3 NOx A A

Abstract : CuCl,-loaded V,0s-WOs/TiO; catalyst showed excellent activity in the catalytic oxidation of elemental mercury to
oxidized mercury even under SCR condition in the presence of NHs, which is well known to significantly inhibit the oxidation
activity of elemental mercury by HCl. Moreover, it was confirmed that, when SO, was present in the reaction gas together with
HC], excellent elemental mercury oxidation activity was maintained even though CuCl, supported on the catalyst surface was
converted to CuSO,. This is thought to be because not only HCI but also the SO4 component generated on the catalyst surface
promotes the oxidation of elemental mercury. However, in the presence of SO,, the total mercury balance before and after the
catalytic reaction was not matched, especially as the concentration of SO, increased. In order to understand the cause of this,
further studies are needed to investigate the effect of SO, in the SnCl, aqueous solution employed for mercury species analysis
and the effect of sulfate ions generated on elemental mercury oxidation. It was confirmed that SO, also promotes NOy removal
activity, which is thought to be because the increase in acid sites by SO, generated on the catalyst surface by SO, facilitates NH;
adsorption. The composition change and structure of the components present on the catalyst surface under various reaction
conditions were measured by XRD and XRF. These measurement results were presented as a rational explanation for the results
that SO, enhances the oxidation activity of elemental mercury and the NOy removal activity in this catalyst system.
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7] S22 viEH $22 7] FolA
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A ST} HolAeS A QAA Yol FAE o] S5 417
A& o1, A% ol 9 Qlo] Foff 5 XA AHS FEst
£ ALE & I EFUIRsiEEeltH1.2]. B3 7] F
o2 HiEH 22 4AT ols/do] FHoluH miA &go] U
ol gdolmR A7d Fuo o@EAR P Uk
A A9 WA EZ=Z UNEP (United Nations Environment
Program) 52 428 +2 & JA & AAE fIe 0
Qb tjdo] =L lTH3].

Aol ast go] Aets dYor AMgshe A
oA Aeto] 3t mFY] FEH F 59 Aol & 22
22 AEE AaTolA FE 7IAAYY] a2 FHE
AgE & AL Hj7]7kAo] TREC] t7] S22 viEHTHA4].
A AARCR 2 &Y oF 60~70%7 Aetsteida
Y daMHofA BiEE 1 Q= AR BFIhE L Qlo] Ae
A LA HiEE = 2 AA 7Is /el B k=it
Tilo] HYFE L SIThH5,6]. Agee Ao st 2
= Aol e AeS AA st Agt Yol 23 AlA
o PHFoE £29] jEZ JA|SH= coal cleaning 7]
S AT 22 BTN SRAZIAY A = ARSI A
T J27], FAEFTHAA AAsH: A 71<E o
HETH7-12]. 53], =2 & 5 $d4dol & 85t ofyz} =9
gk S =7} vl Yol A A7} o # L YhF2(He' e &
9] Aslp2(Hg™) o2 At B $Ag93a4de 23
b 71E9 d7129 WAAENA A AAT 5= 471 b2l
At P2AA 7IERE Yhp2] 48H]&
gt I4lo] v =t HCI 22 SEAseAE AR =
A8 ¢ 7120 NO, AAE AT SCR (selective catalytic
reduction) Z1j7} Pig29] ARSI 53 J5Z Hol
= 08 HuE lo] thfRt SCR Fuj7} Pap At &
U2 HEEI leH13-16]. NO, A|AE Hs SCR BETHS
Aefstal Qe sl bAoA SCR FUE o] &35 Has
22 A0 B AR & k] FAEZE A4 AA
St F7tE 2 A|lA A8lE AR5 gl AAH o 2
= AAZ & 7] wiizoll 7HF vitaet 2 AA7 &= B7t
Hhar Qlet

CRQFRE 7 H.2] SCR FollA Aau7|7kA0) HCITF 22 &
Z2AgeAT 24T HF- V,05-WO/TIOA -8 SCR 17}
AAA R HAaHLE A= 7162 A e AR
Byea QIoH17-19]. 7]1&9] 48 SCR FufjolA dapZ
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AUEI7.18] Ei oFsiA SRE7AL heipe] daseg 4
3}A]7]%= Eley-Rideal WA YZ[14]0.2 AWsla Ut 124
SCR ¥Fg 271014 NO, A7 917 BRAZ FUshe NH}
a2 ARl HCI9| F2hs Wafsto] Yad-20] Akshyt
< JAIsk=s Ao7F dEEA HIEar 9lrH14,18,19]. o]
@ AT SCR SujolA] as-Lo0] A=) FAAE A5
A19] HClo] S0} FEHlo] FAsIolof sk A SJulait, 712
9] AollA] SCR Fufjof] Y2 Atgtol| gt HA7|(ChHE
A % I CuCkE 712 BAA7)E NHF HOI) $3
= Wolfsto] Ydase 4ARREEE AAstes ZAMS AT
4 9JL-& EISHHTH20,21]. ©] AL 7FAAF HCIZ Mars van
Krevelen H|AUZC] &5 CuCLE ¥ FEI= HAAA A&
Ao g Yap20 ABHE 7sSHA sh] wiZolth. offet At
£ CuCl-V,05-WOy/TIO 7 ARt Aol A 423} NOs &
Al AIAE #I7F SCR FHEA 9] 28 7FsdS AARRIT

Aeet i A w77 A0l AaEs Ao SR wet
S ppm 9] SO,7F Z9HE 0] Ut B4 SO, AAE ¢l
Alggg Aol AEHAN ovX] aE4dS B¢ SAER
42 SCR &7 el HIAI5HA Hrh22]. wehA SCR 34
oA Fulli= 9 ppm9] AFE SO0 =EE7] fiEo] 2,
NO, SA| AlAE 9%t SCR Fi7t A8/ 27] HsliAe=
FE5H= SO.7t ol & F ¥hE B/l mX= B % SO0
o 7ol AEEolof g}, 2 eipold WA HHETkA %
Kol e = 74 MHEEAS] ABKEZT SCREANA S0.7F
Haa29] Suj4ksl ¥Hg &) rA= F= AESHA
o|e} FAlo Fufj ¥hg AFo] PapLi} 48kr2 5o
9l & 5L 59 HIE v|wd| =2 =X|(balance)S EQISH
S 24 SO, 7} YaE Asto] mA|= ARl dFS AES
ATh NO« AA 4ol HlA= SO9| g2 Hre2LE=
NO, AAZ/F] AA #zlE &3 AHEYt SO, 5% #3}t
£ EFI oS ¥R AONA PaeS AR =EE
CuCl-V,05-WOy/TIO, 9] 243} &/ &2 HIE XRF
o} XRDE Z7sto] Z9] &4 ¥slel Y4 Ak} 9 NO,
AA &40l wAl= SO, FFY AB/dS AESHA
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V:0s-WOSTIO; FHls WO:E oF 10w% Rt e
TiOy(A=H TRONOX® A-DW-NE HAZ 5lo] dHoz
V,055 FAIsto] Azt FAEE V,059] 3HFo] 2 wi%
7F HEE V,059 AFA|Q ammonium metavanadate (NH,
VO SFl =3t V2059 A41Q1 NH,VO:9] &3l&
57] 93] LAk K oxalic acid, CH,0,)& NH,VO;0] thal] ZH]
2 0.57} HEE sto] 3 H3iet o9k Zo] AlxE 489
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TiO, & Y2 ¥ 3H3FL7](Heidolph WB2000)0]4 o]
5] SEE uf 7H4 7Hsshe R V.05 AHAIE Tio,
o BAAZC o] 1 HAABFL Ll 65 C2 FA}
0w V.0, A7) BA7 SRE AR FLAZIE o]
galo] 120 ColH WA Az, A2} SRE AlRE 500
TR A== A7|2o)A 2h 24580 V,05-WO/TiO, Zj
£ AxsHeH21].

CuClL-V,0s-WOy/TiO, &1l 99 IS AAH AzxH
V205-WO3/TiO, Zufjo] 2] fd8k=?l CuChs EAI5t] A=
Sttt &, SFF0] CuCl, - 2H,05 521 & of7[of ol
Arget o2 A X3 V,05-WOS/TIO, & Wil 34l
F5L7IoNA 2% 65 T 24 CuChE HAAA Az
Sttt olFA AxE AlEe TR0 Yol 120 TofA
WY Adzxsielon AxE Algs A7|E0] ¥il 500 CoflA
2h A&A43F9 CuClL-V,05-WOs/TiO, ZE A X319t &8
2 Sk Cu FAFE 242 3.0 7 6.0 wt%?l = 379 W&
Azstdon Sy 5 CuCLe] ZZ Qo] £33 Cu HAIFS
Ho| Fstec

AzE &9 ZF ZJE 2RAL XRF (X-ray fluorescence,
RIGAKU, Model ZSK) spectrometer= £33}t &ufo] A4
TZE Tetslr] Y3l X'Celerator HE7]7F A2 PANalytical
X'Perts 0|28l XRD (X-ray diffraction) I|H-& =4} 14
HhAk £31(0.50°)3 Soller &3 (YA 2 3]E =0.04°) 2 Cu Ka
WAL HolElS ST XA B2 40KV B 30 mAR 2
53t90H 6.5° min'9] £ Z 10 ~90°9] 20 oA A7H5}
FTH20].
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T2 A4 FF5e 270H, SCREALS 3% Aka 9o
NOS} NHsZ 22} 500 ppm F3510] A1A] SCR ¥H-8-& wA}5}

£ Aotk ¥hg7]= 7o) 3/8 7 Q1 quartz® A &St oH
HEE7IW e FulS A-stoll 2719 S st SuilS
9] 2&7t £1 CTE |FAEA Alofstit. ¥4 oA W57
o= 20/30 mesh =27]9] FHE 1 g A5 "H7HA
& 2LminZ FAAZT HA dag2o] 50f e 44
Ao dag SHAA 571 H Y 4o w371 55
Ston o] wj fF dbp2ol GAA Ae PUA Q| 2=
et 28] F7I9o] vHH7] miEe] JuiAY 259 & =
B7hAel Aae] RS WAl WETkA F9 dadeol
Eg 29t

2ok AR Pasl BEL SO 940 BTYFHE
olgste] ArpLo FEW AsHom AT & Yt
CVAAS (cold vapor atomic absorption spectroscopy, M
Instruments Analytical Technologies, VM 3000)& ©o]|-&3}o] &

r

oX

Hoteck. Uatoo] ARG Fo BAHE ALt
Aspog FEstel 2o 5 EALS AL SnCl 58
e AGIIATHI9-21.23]. FUpNES Fof WGIAZ SnCl,
5GRe EIATIE Ubsgo] AltE o] PHH sk
580 go1 F sn”9 FUKG] ) YhFLOR B
AHT WHTHAS SnCl, $8UL BIHAZL F CVAASIIA
SYHE OEEE UAToT ABELS BT F S B
7} ©3, $nCl, 584 EIHA7IA LI CVAAS] s
ZHE 52 STl AShEA 9T WHTHAG) BRSHE Ak
520 o] PEct weby daseo] Suf Aspgo]
o8] YHE 4820 BEE 2 RS EAGIA SnCl, 5§
2 BN F 24 520 S0 snCl, S§AL A7
A T EZHT S8 B2 Aol2Re 7 & ek Fvh
Abgo ASRHE S0} vhe AFo] Z4E Aaseo
2 0188 Equation (1)°] I3} AHECE. g He] Yne
O] iR NES T F S AULSL + B2 FE
228 Ueht & SA% Equation (20 o5 At

ol

[H U]ini [H O}Du
Hq® ozidation rate (%) = A9 i Y ot X 100 (1)
[Hgo},'n
[H 0:|0ﬂ + [H 2+:|D71
Hg balance (%) = 9 Sout g L %100 )
[Hgo]in

SCR ¥3o o3t Zmjo] NO, A|A E4% a2 43
274 7ol A8 1S dE sFSTISE AT Al
oA ZFEHAoH HREEAL Pase AlSt &4 H71o)
& SCRET} sttt &, WH-3-7]9] 20/30 mesh =719 &
U 1 g S WHe7hA RS 2 Lminz FAIAZ . 1
2714 2402 NOQF NHz+= 2z 500 ppm, AbASE 3%, &
A5 AR ALSHYTE NO, AA 0] Hgt &) &4 3
718 915} NO BEE SSRIEES o83 NONO; 247
(Thermo Electron Co., Model 42)& o]-&3}o] =743} tt. ¥4
e ASHES T SCR WFSOlA] WHETIAR 50,2 BT 7
$ 50,2 W87] Wjo] 2ol v Aol Felstol 7ha4t
oA FaetnE 59 9 A4 154E Aesiack

2 opm o

JERE T
3.1. SO.7} CuCl-V,05-WO3/TiO, E0OHC| AL A5}
20| DIxl= BE

HasteRzold No, AAE 913 SCR FHL 300~
400 T 570 SHLEE Tual] o) SATHEH A
o 915t7] wEo] SCR Zuj3-g Fuste wrlzkacl: 4
# ppm 5%9] S0, EESHL UrH22). Wb H7] 7k
A3 SO7H NO, AA AR ofje} e Akt 2ol
HA Qe solshs A2 U9 Fa5HA B Eolof stk
5 7b) WhgEA 5 ABKEAT SCREACE kol 2 4
SE7°1A SO, F=E 0~500 ppmC2 F7HA7]H SO.7F ¥
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(A) Oxidation condition

95%
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Figure 1. Effect of SO, on the activity of CuCly(3)-V20s-WO5/TiO; catalyst for the oxidation of elemental mercury to oxidized mercury in the
presence of HCI under (A) oxidation condition and (B) SCR condition: catalyst = 1 g, gas flow rate = 2 L/min, temperature = 350
C, [Hg’] = 200 pg/m’, [HCI] = 50 ppm, [SO,] = 0~500 ppm, [02] = 3% in N, balance. [NO] = [NH;3] = 500 ppm (under SCR

condition).

A2 AR} ¥ nX = JFE HES 11 AIHE Figure
1o Yepith 2E ¥R 794 HCIZ 50 ppme] L& F
Jotet. F 7HA] §RER oA HAHCE S0,9 FEE F
771 SO, 29 L metstylon mhr|et gAdl=
SO, FU& B vhEAIZF dAoA ek o] SO.7F Yl AFH
oA 2] dAdo] AAEE=AE &RIsHATE. Figure 10+ 7+ wF
S2NA ¥hE O] Pap2T A2 FEE #7)5}
Frh ¥ A Y4500 Hro} HhS T0] Y4400 =
2ol & AkstE 207 751l o] & vhe A Y429 5
T2 Yol 2 A5keg AHgstoch E3, 7 vhgEA0
A HES 9] YASL T 200 pg/m’S 7]E0E ¥ T 9
2523} A5}400] B o AAEL & 500 A&
A e et

Figure 1(A)°| A Hi= v} Zo] AkstzzoA SO,7F S5t
A A B S F Yoo st AY 09 FFEoE
GolA 1L & FATE 95%E R Yh2o] 4k
02 A5l = A ERlstint. o= & &E 7l viep o] 4k
S = Fg2t HClo] Fuivhs-& & dadZ Ao
2 AT A3E BoiFe Aotk olojA SO, 5EE
100, 300, 500 ppmO.& Z7IAAL B3 9] Y4429] s
£ 10~20 pg/m’ $F02 e 90% o14F9] e 422 Ats)
&2 SRIT £ A%tk 18y S09 FEVF SRS F
$29] FA7F 9] Qb= Eolgt @Afo] ERIE QL
e & dase s IA TASHAT Aok dase
9] FERHE AbSle2o] PR gkt &3] S0,9] H=7t
300, 500 ppmol| A= =~ FR|7F ZH2F 633} 15%= F245] W
opxlt. 500 ppme] SO E ITHoIH7t olE WHE Ffole
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A A Z ¥-37tA0)] SO7F EAsto] e Yihg-20] Ak}
o2 APt AT AgE Agle2o] SujEH AF5HA &
2te]o] Sl 7HsdE A4 & 4= Qlth olof A= T
S #HEA, 2% A7 52 59 SEHA AEVH 28
3 Ao g FoEh T HAR £29 F BAE A9 AREE
£ SnCl, &0 SO7} EJHH 7tA7F St of =8 Ho
Al SO7F Absler20] A2 0=20] U et 4= Qlok
£ ZoltH24]. FF 0|9 7FsAd= ERlst] A= vH &
H-E7tAE SnClh 892 F3HA7]7] Aol SO A A=
e 18T 4 Qith

Figure 1(B)ollA] Hi= B2} o] SCREANAE SO, 7t 4
2 At wX = JF At AN A o Aakel A9l FAL
3t AgRE Hth SO7t gl 204 Y429 Asked
A9 100%S YRR 2 $A% 0% FEOE fREe
Yag2o] A2 o g2 4gtE = AL & 4= Sl ofn] 7]
9] A4 Pap29] ARl 0 B9 ABkE FAA=
HCIY] F2& Wolols NH:7F EA5ks SCRRAOA®
CuCl,7 ]’ %Z]% V205/Ti027:ﬂ SCR‘—;;—?UHQ ‘?—{l\‘f:’j' %]_5\—51\—‘% /?l'
3} B4S ERIgE B QITH20]. o= CuClL7h Y44-29] Ak}
£ FAA7Ie 94718 Fa0kal §E7EA F9] HClZ CuCl
A o] e 2 EHEUE 282 5b7] fEo=s wtEn
[20]. SOE 100 ppm FUAAE S §HS A3} T9] i
2 % Bsto) 7)9el a2 ASREE 96% SO ue
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3.2. SO,7} CuCl,-V,05-WO3/TIiO, ZOH2| NOy M7 &H
o OIXl= Gt

A& vop go| AmsieuHac di wizlztacle
SCR Z0 o] 2 FFS vlA: Aoz LA S0} 4]
ppm SO EFEo] 9l7] RO 4G SCR Fuj 943t
NO, A7 24 Bt ok} SO, Tt Aol Folutok 3t
o m2bA SCR 374 SRRANAE et a2 AR
e e A2 SHlE CuCh-V:05-WOyTiO, o)
NO, A|A Ao uX & 0,9 JFS AESIA. Figure 2=
HRS2 % 250~350 C2] SCR ¥RSRZA0IA] 500 ppmS] SO,
FA Al A7 AFof] & CuClL-V205-WO5/TiO, 1 2] NO,
AA 49 #¥gE HoF1 Ut} CuCl-V,05-WO/TiO, &
o] NO, A|A &/l A= SO, YFE vhe-2=of w=t &
2olE Kol AL AT & Unk WA, 250 CoflA+= SO,
£ Fdetol wet vz 710] NO. AAZ/do] F43] 45t
I o] Fofl= AAS| Fashes BS Holal lth(Figure 2(a)).
ofof ®F3f| Figure 2(b)ollAl K= HE}F 2ol 300 TollA= SO &
FAstol e E474 Qlo] 27] NO, HEg 100%E A2 &
Aotz AL AT 5= Ak 350 CoA= 27190 °F 80%7F
23 9= 759 NO, AAE0] SO FUgol w2t #47]
A58kl 100%2] NOx Al AE&S e 3lth(Figure 2(c)). 350
CollAl SO, Yol Qg NO, A|AE 45 4 oAl Est
7] $18h Figure 2(d)ollAl E& Hlel o] Z7]0] SO,E &H9
A @3l SCR ¥H3-2 YA Z]Et7t oF 12 h 0]F-9] 500 ppm]
SO, & FYsto] NO, A|AE2] WIS &I Figure 2(d)
oA Hi= Hie} Zo] SO,/ gl W 80%E v He =9
NOx A|A&°] 500 ppm®] SO,E FUtel w2t F43] 455t

-~
(1)
~-

100 r—
: J\ (b)

Q — d :
< 80 A : S0, injection
o
4
S 60
c
0
£ a0t
>
c
[o}
O 20

o 1 i 1 i

0 5 10 15 20 25

Time on-stream (hr)

Figure 2.NO removal activity of CuCly(3)-V,05-WO;/TiO,
catalyst at the reaction temperature of (a) 250 C, (b) 300
C, (¢) 350 C all with 500 ppm SO, and (d) 350 C
without SO, feed and followed by the addition of 500
ppm SO, after 12 hr: catalyst = 1 g, gas flow rate = 2
L/min, [NO] = [NH;] = 500 ppm, [Hg"] = 50 pg/m’, [0,]
= 3% in N, balance.

100% AAES Yetle AL oAl ittt

250 ColA] SO.°f 28t NO, A|A &/dAok= (NH4).S0s T
£ NH,HSO,9} 22 A4 EEA Aol st Aoz woks
o} olF YEEFY B2k %F 260 C FEo= dHA
250 C BFS2LoA= NO, AAE o) SHARE T55=+=
NH;¢} SO,7}F ¥hg-5to] o5 AiEd Eo] A 42 + A
T}H25,26]. Ol & YEEFEL pore blocking T+ pore plugging
Soll o8l 1 713-S Haste] NO, AALEE TAAT =
A 22 & dHA ATH25-28]. 350 T4 SO, 7
of 93t NO, AALA 452 Ul FujEAL] AHE/d(acid
property)Zt Aot} A2 4= it} SOx= SCR ¥H3ol|lA &
o Ao wet BH AEE FVHIIE SO & A
NO, AA A4S Z7M 171+ dFEo] EXFHI Jrh29,30].
Zuff o A== SO = NO, AAE gt SCR BHE-o)lA
YHSE< NH; S2FE 37H1A NOw AA 84 S7H171
£ 208 A ATH29,30]. WA, SO, 4 Al & Aol
HEH CuCh-V,0s-WOy/TiO, v ol SO 7t A=
o|2 QI5fl NO, AlA &40l T7Ioh= AL AZed 4= Ut £
Zuf| WA oA W72l SO, 7F AT B¢ S0 7 KA
=& 212 Figure 39] XRD 413} Table 12] XRFY| 2Jgt 4
FEEAolA gelgrt 300 ColAl= o]u] NO, A|AE°] 100%
£ AR Q7] W&ol SO0 o5 HujEwo] A==
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Figure 3. XRD spectra of CuCly(6)-V,05-WO;/TiO; catalyst after a
variety of reaction environments under (A) oxidation
condition and (B) SCR condition: catalyst after reaction
for 6 hr with 50 ppm HC], followed by reaction with gas
stream containing additional SO, of (a) 100 ppm, (b) 300
ppm and (c) 500 ppm for 24 hr at 350 C.
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7] YEo® et

Figure 30 Ut Sufjo] dfs S 244 XRFE S5t
3 71 AT Table 19] F23t} SO, LY ¥H-gx27o &
AQlol Yape ASPRZO] =EH T V,05-WOy/TiO0]
CuCLE FAA Ejo] & F V.05, WO; & Cu Fegoll=
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Table 1. Chemical compositions, ClI/Cu and S/Cu molar ratio of CuCly(6)-V,0s-WO5/TiO, catalysts after exposed to different reaction

conditions including SO,

Reaction condition Composition (wWt.%) Molar ratio
Catalyst . SO,

Condition conc. (ppm) V,0s WO; Cu Cl S Cl/Cu S/Cu
100 1.78 8.00 5.57 0.19 2.93 0.06 1.04
Oxidation 300 1.74 8.02 5.61 0.15 2.98 0.05 1.05
CuCly(6)- 500 1.67 7.83 5.90 0.18 3.14 0.05 1.06
V205-WOy/TiO, 100 1.72 8.09 5.44 0.10 291 0.03 1.06
SCR 300 1.73 8.00 5.48 0.11 2.95 0.03 1.07
500 1.64 7.90 5.74 0.11 3.16 0.03 1.09
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