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1- Electrochemical Energy Storage




() 1))

o SIS

~

N[

10° | Capacitors

— — -
o S o
~N w -

Specific Power (W/kg)

10!

1001,_ e rs——
102 107 10° 10! 102 103
Specific Energy (Wh/kg)

I¥azs oo Gl 355655 (5531 0355 Jalwg (sl 03 (65251 41 S 1y 0309 155 45 (3951 yloges (1-1) S

G5 0pS Jro Fglite glaains 4 (55, 0,58 ogmn sl p oleendy 2SIl (551 03 (655)5SS
Sl slboed 655 03 (g iy ol peed) plond 551 0p3d 5 it (S 22 (Sl
oSl G5l 003 d g (Goudye3 (il Gl g ddyem )0 gy Gl s Lhgmen e)S 0 p3d)
il 5 bolrad) oleedo Sl 550 0p3d 5 (oSl alfes aY sl (Spd slop)ls)
b5l o hlag 5l sl s an g a b b 5 ol pl a3l [¥-0] 95 oo gt
oo, l5 adl g glane slo ol b Dglate slag3elsiSS jl ains aw (lgie 4 oS slaoslss 5 bl
las b 5 lagslpl ohag oo b o] oS 5 05,5005 JoSe lags3slsiss ol i 4z g 950 )l Dglicia
Lelasal sansT (65,1 5o coeli Feilos aiilg oo
S Gilye samao 55 5l gl aiien @5l 0p3d By JSS aesle 5 bl (S slegsls
el 3l Ao Sy @-Y-) JS) s e a5t wilodd iz ,S505y 3l o iSUligs ol ole Sy dawgs
a0 99 G Se S Jeily (65,1 S5 a5l 3l S cnlple el i L Gl 00 axie g cude
ol g g e aSls a3 S5lsiSS LelSS Al e n BT lste 4 s 2SI glags [Flogd e 05
OB S50 09 s0 oawel g STl aST 0l o aien Sg (ool Lase S LSS Sl g0 cole byl

v




&) O

- HASUA ST

-

K sl gl s
w2l 1) o rnian o5l Al plpls g oS 0 &S > Sy xSl g0 0 Aol Ojge w4 e Sy S

sl a8 Jb oy adleo o) Lo oogame o Sy iUl oyl S5 s b g, cpl Gl g S oo
Ayl oyl S (godgume yo 8 b S STl o

aS wloads JuSizs 09,5801 g0 5l lagy] oS e oolatul 093 Glmio (o SO Slgs Gle oole 5l Loy 55 5l

g mSdl ailoads las (ALlS 5 oDy il « Sal oo elglo o) (ygn Ay S s 3585 00isS o> G oy

IV 5 #] O-Y-V JS)asS oy 30 1) S L3 aS anib oo cudg xS o Lagse o

(a) Conventional capacitor (b) Supercapacitor
R Active materia /

e

ce M

ce | - o
- e +

Ce ~

Ce o

Ce

i s

Ca |

% o Separator

Y10 bl pl 5 @) Jgare b3l Salads JSi (Y1) s
Sgl oo 0yd Sy yiSUl g 09 1SN (e Jolbam o Faela Alfgs 4 o ilular bawg b L bagjlspl 5o
Sl Jal lawgs b g aueS oo (EDLC)(\@ws):SJl) sl 550 Y slaoyils daysls pl 4y a)
(oy3loanl) 098 o0 0555 (hals JaluST 2Sly lawgs )b
o2 3l Cedg 2SN Jags a5 09 1Sl g0 5l oo 5 i (65531 (g0 23S ilug 5l (6,500 Gl gatws b 5l
Shloy Lol S god 033 1) (So S 6551 (HBly pob a4 65k &S Wiz e wlead ST wlendlan
S35 ol o 9 (plend g yb 5l Loy 58S Jld olge (4950 (pleeed 6551 S5 50 ) 5541 &5 aen

P oxd eSSy Goyb 5l b rals luST 1STy Gl I e i 5SIT 0L 2 4 (oloed

1- Electrochemical Double Layer Capacitor
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1- Electrochemical Double Layer Capacitor (EDLC)

\




(= (@)

SISt

~

N

J
& )
LV ¥ + (b) 7z —1 \'8
T :| — || Graphite LiCoO, 1‘+
.. "e, I L] ® o o o -
c. ‘ » g » harging . .s. Q..&'.
.e - -—0 e .o e
R * ° 4 <
‘ e 'e Li* ‘o @ @ ¢
8 = Il
o e - ¢ & & @
.e o —- o oo
- Tt ischarginge. & o o
Q' ..‘ ° ¢ & & ‘
EDLC — Battery
e— =
PR S AV F
- AC'
~H* '!"' °e
.'::. Lot Ch.argmg N
H* —
Ru 0, + xH* + xe~ Discharging ®
arging is g e .
Cha’r:';m;, !'ll)l-charsmg PF, 0
Ruy”  Ruy OZHXH* °«®
H* H‘: n: o
H* "u' . K
\ 'H‘ ) o .'
Pseudocapacitor Hybrid

B4 (C) 55 (D) (S s il g0 4 (515 (@) . o2 brormivg ;S gl (55531 0 a5 (5L poiaman (¥ 1) SIS0
[¥] s 3 poiannns (D)

32 (S g (olonig 2SI alEgs 4Y slagyl lapiuas ;0 )b 0p3d anlp Colis a5 298 SE WL

s 5 5L sy 5 ol Jebis o35 gl glas 2l Ssally bl 5 ool 5l ,L8, 5 conle

ol Loy ] o 1) Ll 0psd qailSe o gl s PSEUAD wigdery 5 wbly o cilie dnds )] Sstilgilslls

slahlyn @ baye j)las g 5L s pe slahlyy g wile Sy slapl Seeldy Koo Sl 4 was e

Y og S5l Soohl i L o3 ) atus dw a4 b 0,53 aenilSe bl il ce gy red Jilos 5 bags 5L

1- Cyclic Voltametery (CV)
2- None Faradic Charge storage (CNFs)
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1- Faradic Charge storage (CFs)
2 -None Cpacitance Faradic Charge Storage(NCFs)
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1- Electrochemical Impedance Spectroscopy (EIS)
2- Equivalent Series Resistance (ESR)
3- Alvanostatic Charge and Discharg (GCD)
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1- Rate Capability
2- Cycle Life
3 -Stability test
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1- charge redistribution
2 - parasitic Faradaic reactions
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Self-discharge mechanisms
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Redox shuttling

Cross diffusion
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Carbon precursor Activation medium By m’ g 1
Furfurcl Steam 1040
Coconut shell KOH 1660
Eucalyptus wood KOH 2970
Firewood Steam 1120
Bambwoo KOH 1240
Cellulose KOH 2460
Potato starch KOH 230
Starch KOH 1510
Sucrose OOy 2100
Beer lees KOH 3560
Banamna fiber Lol 1100
Corm grain KOH 3200
Sugar cane bagasse ZniCl; 1740
Apricot shell MaH 135
Sunflower seed shell KOH 2510
Coffee ground £nCly 1020
Wheat straw KOH 2316
Fish scale 2270
Cherry stone KOH 1300
Rice husk MalOH 18490
Rice husk KOH 13490
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Ion Bare ion size (A) Hydrated ion size (A) Ionic conductivity (S em® mol™)
H* 115 2.80 350.1
Li* 0.60 3.82 38.69
Na* 0.95 3.58 50.11
K* 1.33 3.31 73.5
NH{ 143 3.31 73.7
Mg™ 0.72 4.28 106.12
Ca™ 1.00 412 119
Ba™ 1.35 4.04 127.8
Cl- 1.81 3.32 76.31
NO3 2.64 3.35 71.42
SO 2.90 3.79 160.0
OH~ 1.76 3.00 198
ClOo%- 292 3.38 67.3
PO§~ 223 3.39 207
cor 2.66 3.94 138.6
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Aqueous elec- Cell Energy Power
trolyte/concen-  Electrode Specific capaci-  voltage  density density  Tempera-
tration (M) materials tance (Fg™) V) (Whkg) Wke") ture("O)
Strong acid electrolyte
H:80,/2 MMPCGC 105at4dmVs" 08 4 20 RT
H80,/1 AC fibers 280 at05Ag" 0o - - RT
HS0,/1 GOD/3DG 268at 15 A" OB - - RT
composite
H:S0./1 Microporous ~100at02Ag" 1 ~-338 -100 RT
carbon
H:S80./2 D heteroatom  2049%as 1 Ag”! 1 776 ~100 RT
doped car-
bon fiber
H,S0./1 P-enriched 20at1Ag” 13 163 3 -
carbon
H,S0,/1 ANS-rCO 3B atl3Ag! 20 213 1328 RT
H.S0,/05 RuOrgraphene 479at025Ag 1.2 20.28 600 -
HS0,/1 PANI-grafted 14551 at 02 0.8 83 60000 -
GO A 4 X
H,S0,/0.5 PPy thin films 510 at 025 mA 1 133 758 -
cm™
H,S0,/1 Graphene/ 79 a05Ag" 07 113 1067 -
mPANI
H,S0,/1 Nand O 4281 a05Ag7 08 74 197 -
containing
hierar-
chial porous
frameworks
Strong alkaline electrolyte
KOH/6 3D FHPC 2 at2mVst 1 - - -
KOH/6 Highly porous A at5Ag! 1 65 -50 -
graphena
planes
KOH/6 pCNTn/CCBs X2at0325Ag" 09 49 150 RT
KOH /2 Sub-3 nm 40at1Aag? 047 - - RT
Co 0, nano-
films
KOH /2 Porous I¥76at1Ag” 041 385 205 -
NiCo O,
nanotubes
LIOH/1 MnO; nano- 33 at2mVs? 0.6 - - -
flower
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Aqueous elec- Cell Energy Power
trolyte/concen-  Electrode Specific capaci- voltage density density Tempera-
tration (M) materials tance (Fg™ Y (Whkg™) (Wkg" ture O
Neutral electrolyte
Na,SO./1 3D FHPC 18 159 3175
NaNO,/1 AC 1l6at2mVs™ 1.6 RT
Na;50,/0.5 Microporous ~Gat02Ag” 138 -7 ~40
carbon
NaNO-EG/4 AC 23a2mVs' 2 14-16 -500 0-60
{0°C) (RT)
Na,50,/0.5 Sea wead 13at02Ag" 1.6 108
carbon
NaSSO, /05 AC 135a02Ag" L6 ~-10
KC1/1 Mn(l,doped Sd6atD5Ag! 1.6 194.13 =550 RT
PANL/
SWCNT
LSO AC 180at02Ag™ 22
NaSO,/1 Mesoporous 788atlmVs' 1 -284 =70 RT
MnQ,
Li1,SO /1 Mesoporous 2 MatlmVs?t 1 -28.8 -70 RT
Mn0O,
K50, /0.65 Mesoporous 224 58 at | ~24.1 -70 RT
Mn(, ImVs? (OS5 M
K500
Na,S0,/1 Ordered meso-  235at05A g™ 1 RT
porous C/
FesO; NP
Na,S0O,/05 MnQ, /CNF 551at2mVs? 0.35 075
(75°C)
Na;S0./1 Hydrous RuO, 26a065Ag" 16 300
Na;S0./1 CNFs radially 18 450

grown gra-
phenea sheets
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Specific Cell Energy Power Tem-
Electrolytefcon-  Electrode capacitance voltage density density  perature
centration (M)  materials Fg™) V) (Whkeg™ (Wkg" QO
Carbon-based symmetric ESs
1 M TEABF,/ Highly porous -120-150 at 27 5 500- -
ACN interconnected ImVs™ 27 00
C nanosheets
1 M TEABF,/ Graphena-CNT Hoat1Ag™ 3 43 400 -
PC composites
1 M TEABE,/ AC M0atlmVs' - - - -
HFIP
0.7 M TEABF,/ AC 25at20mVst 375 -28 - RT
ADN
L6 M TEA- AC 214atlAg” 25 ~28 ~-1000 -40 to
ODFB/PC (X°C) &
I M TEMABE,/ Micro 10at10mVs” 27 -25-27 ~1000 -45to
{PC-PS 95:5) ncLnC (60PC) o0
1 M SBPBF,/ Carbon (from 109 23 - - -30 to
ACN Batscap) &0
1.5 M SBPBF,/ AC 12at01Ag? 35 52 - RT
PC
IM LIPF/(EC-  Heteroatom 126at1Ag” 3 29 2243 RT
DEC :1) dopad porous
carbon flakes
1 M NaFF./ Microporous 120at lmVs' 34 -40 -0 ~40 to
(EC-DMC- carbide-de- 60
PC-EA nved carbon
1:1:1:0.5)
Psendocapacitive electrode material-based symmetric ESs
I M LIPF/(EC-  Nanoporous 242at1Ag’ - - - RT
DEC 1:1) Co,O
graphene
composites
IMLICIO/PC MoO, S0201mvVs' - - - -
nanosheets
0.5 M BuyN- Heterostructured 46288 ae 25 12 89.98 - RT
BF,/ACN poly(3 A-dith- mA cm~
len2-yl-9H-
carbazol-9-yl
acetic acid)/
TIO, nanopar-
ticles
05M L0/ PANI/graphite -40x20mVs® 1 - - RT
PC
YA
- )
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Specific Cell Energy Power Tem-
Electrolyte/con-  Electrode capacitance voltage density density perature
centration (M) materials (Fg™ V) Whkg™ (Wkeg™ O
Asymmetric ESs
1 M SBPBF,/ Non-porous - is5 ~-47 ~100
PC activated
mesophase C
microbeads / /
AC
1.5 M TEM- Non-porous - 4 - &0 ~30 RT
ABF,/PC actvared
mesophase C
microbeads/ /
graphitized C
1 M L4PF, /EC- Commercial AC - is5 74 ~-100 -
DMC(1:1) (MSP-20)//
MesoPOross
NbO.-C nano-
composite
1 M L4PF, /EC- Fe,0O-graphene - 3 147 150) RT
DEC-DMC
(1:1:1)
IMUPE/EC-  Porous graphitic - 3 -55 ~110
DMC{1:1) carbon/ /Li-
JLO,,
I M LiTFSI/ Mn(O, nanorods- 369 2 154 4365 HT
.-‘xCY\ f(_;(" // ‘v":k.-\;.
NWs-rCO
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Electrolyte ¢ (mScm™) E..s/V, SCE E./V, SCE

10.94 -3.00 3.60
9.67 -3.00 3.60
( N ) BF4

Me 8.78 -3.00 3.60
BF,
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2- Density functional theory
3- Monte Carlo
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Ion/salt properties Solvent/solution properties

Ionic radius Dielectric permittivity of the solvent
Ionic charge Donicity or electron acceptor numbers
Ionic solvation energy Solvent viscosity

Ion pairing Solvent dielectric relaxation times
Solubility of the solute salt Mixture properties of solvents

Melting point of solvent or solution
Temperature coefficients of viscosity and dielectric
permittivity

Temperature coefficients of ion pairing and solubility Solvent vapor pressure, as a function of temperature
Thermodynamics of the solvent Electrochemical stability range

Liquid phase temperature range (difference between
boiling and freezing points)
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100 250 500 Rate capability
Na,SO, 5mV/s | 10 mV/s | 25mV/s | 50mV/s | mV/s mV/s mV/s (%)
MC.700-1 74.1 64.6 55.2 43.2 33.7 15.3 10.1 13.6
MC.700-2 70.3 58.8 46.2 38.1 29.3 15.5 9.1 12.9
MC.700-3 65.1 53.8 40.2 37.3 25.8 12.6 6.3 9.7
MC.700-4 57.3 54.4 32.8 32.3 24.2 12.1 4.2 7.3
MC.700-5 52 53.2 32.5 33.9 26.4 13.9 5.1 9.8
MC.700-6 534 52.9 28.3 31.3 24.4 12.8 55 10.3
MC.700-7 51.6 38.2 26.5 29.8 12.3 7.8 2.6 5.0
MC.800-1 78.5 67.3 58.3 47.8 33.2 23.3 13.6 17.3
MC.800-2 76.7 65.5 53.1 46.9 31.2 20.2 14.1 18.4
MC.800-3 77.3 68.2 53.3 44.8 33.1 20.1 15.3 19.8
MC.800-4 74.5 62.4 53.6 45.4 31.9 18.9 14.6 19.6
MC.800-5 71.9 66.9 52.7 45.3 29.7 18.2 16.1 22.4
MC.800-6 70.3 60.6 50.9 42.8 28.2 17.9 15.5 22.0
MC.800-7 68.9 59.9 49.8 41.1 27.2 14.5 12.9 18.7
MC.900-1 85.2 80.7 66.9 54.7 41.8 25.6 16.2 19.0
MC.900-2 82.6 82.6 69.9 56.8 43.2 24.1 15.3 18.5
MC.900-3 81.1 77.2 65.4 55.7 41.1 25.3 16.6 20.5
MC.900-4 79.3 76.2 69.4 55.3 40.3 24.2 16.3 20.6
MC.900-5 77.1 75.3 62.3 53.9 41.5 25.3 16.3 21.1
MC.900-6 74.3 74.3 61.6 52.5 39.2 22.2 15.2 20.5
MC.900-7 72.4 74.2 59.5 49.3 33.2 21.3 14.6 20.2
MC.1000-1 91.2 95.3 79.6 63.1 52.1 32.1 20.1 22.0
MC.1000-2 90.6 92.5 75.4 62.2 50.3 31.2 20.3 22.4
MC.1000-3 88.8 91.1 73.1 61.3 48.5 30.2 19.3 21.7
MC.1000-4 86.9 87.2 71.3 59.3 48.2 27.8 18.2 20.9
MC.1000-5 85.5 88.4 72.2 59.6 47.5 26.3 18.1 21.2
MC.1000-6 82.1 83.9 69.1 54.3 44.3 25.6 17.5 21.3
MC.1000-7 77.1 79.2 67.2 55.3 40.1 21.9 16.3 21.1
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Rate Capability

Na,SO, 0.5A/g 1A/g 2A/g 5A/g 10A/g (%)
MC.700-1 89.2 72.3 55.3 334 9.5 10.6
MC.700-2 74.8 69.5 48.3 31.6 6.4 8.5
MC.700-3 63.83 54.6 45.2 30.7 5.6 8.8
MC.700-4 53.1 52.7 40.3 25.6 4.2 7.9
MC.700-5 52.3 54.76 37.6 23.8 4.4 8.4
MC.700-6 50.8 46.1 35.8 17.3 2.79 5.5
MC.700-7 47.3 36.4 30.5 11 1.31 2.8
MC.800-1 92.3 81.2 58.3 38.2 12.3 13.3
MC.800-2 91.3 81.3 57.3 34.4 10.7 11.7
MC.800-3 90.3 74.1 55.3 33 13.2 14.6
MC.800-4 88.4 68.4 49.52 33.1 11.5 13.0
MC.800-5 79.3 63.5 52.7 31.5 12.2 15.4
MC.800-6 75.1 58.4 46.4 30.27 9.3 12.4
MC.800-7 71.2 52.1 41.9 27.97 8.6 12.1
MC.900-1 95.3 88.3 72.3 44.2 18.2 19.1
MC.900-2 93.6 84.3 71.68 46.4 17.3 18.5
MC.900-3 90.2 75.3 67.3 44.7 15.3 17.0
MC.900-4 88.3 73.1 64.3 42.8 13.3 15.1
MC.900-5 86.3 70.1 60.5 40.8 11.3 13.1
MC.900-6 79.3 69.1 52.9 37.9 10.3 13.0
MC.900-7 74.1 65.2 49.8 32.8 9.2 12.4
MC.1000-1 100.3 95.2 79.2 51.3 21.6 21.5
MC.1000-2 102.5 95.3 74.6 50.3 20.3 19.8
MC.1000-3 101 92.8 70.3 49.6 19.6 19.4
MC.1000-4 98.3 88.3 68.2 45.3 19.8 20.1
MC.1000-5 97.2 79.8 66.7 42.3 17.9 18.4
MC.1000-6 93.2 72.3 62.5 39.3 15.6 16.7
MC.1000-7 89.3 70.3 61.5 34.3 12.9 14.4
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5 10 25 50 Rate

KOH mV/s | mV/s mV/s mV/s 100 mV/s | 250 mV/s | 500 mV/s capability (%)

MC.700-1 107.7 91.6 63.7 55.4 38.2 20.1 14.5 13.5
MC.700-2 105.1 88.2 61.8 50.3 33.2 17.2 12.6 12.0
MC.700-3 108.8 88.3 62.3 47.3 30.5 154 12.9 11.9
MC.700-4 104.9 78.8 57.8 48.3 27.9 14.6 10.3 9.8
MC.700-5 101.8 81.3 55.1 47.1 28.3 12.8 9.1 8.9
MC.700-6 95.7 79.6 52.3 44.6 21.6 10.6 8.4 8.8
MC.700-7 92.2 76.3 46.3 40.6 17.3 10.3 7.7 8.4
MC.800-1 119.5 103.1 72.92 58.3 41.2 27.3 16.3 13.6
MC.800-2 106.3 99.6 70.3 55.1 38.9 26.4 15.3 14.4
MC.800-3 105.3 98.6 70.1 54.7 39.1 24.3 14.6 13.9
MC.800-4 103.2 95.3 71.6 53.4 40.4 22.3 12.8 124
MC.800-5 109.6 89.8 70.2 50.2 40 21.9 10.9 9.9
MC.800-6 102.3 83.6 67.8 46.9 35.3 20.9 9.9 9.7
MC.800-7 95.7 81.8 62.3 44.7 32.8 18.9 9.3 9.7
MC.900-1 125.3 112.2 92.3 71.3 50.3 34.8 20.9 16.7
MC.900-2 120.1 107.8 92.8 70.5 49.3 32.9 18.5 154
MC.900-3 118.6 101.6 91.3 72.6 45.8 30.9 17.6 14.8
MC.900-4 109.5 100.4 88.5 72.9 43.3 28.9 15.5 14.2
MC.900-5 106.7 98.8 82.7 70.6 42.6 27.5 14.3 13.4
MC.900-6 101.8 97.3 80.1 68.5 38.7 24.3 14.6 14.3
MC.900-7 95.65 88.4 75.3 65.4 36.5 22.9 12.1 12.7
MC.1000-1 131.2 119.3 101.2 75.3 56.3 38.3 23.1 17.6
MC.1000-2 128.3 116.4 100.3 74.2 52.3 37.2 20.8 16.2
MC.1000-3 127.6 115.2 100.1 70.6 50.8 345 19.9 15.6
MC.1000-4 125.1 111.3 99.7 71.3 50.9 32.6 194 15.5
MC.1000-5 120.5 111.6 99.2 69.3 48.3 30.8 18.2 15.1
MC.1000-6 114.6 110.3 95.3 67.4 45.8 28.6 17.9 15.6
MC.1000-7 102.4 107.9 93.4 62.9 41.2 26.6 17.1 16.7
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MC.700-1 112.6 92.3 70.2 35.2 17.5 15.5
MC.700-2 106.8 88.2 65.3 30.2 14.2 13.3
MC.700-3 106.2 90.2 62.3 32.1 12.6 11.9
MC.700-4 102.3 89.7 61.5 32.3 14.3 14.0
MC.700-5 101.3 88.3 60.4 33.1 14.6 14.4
MC.700-6 98.2 85.6 58.8 28.2 10.7 10.9
MC.700-7 96.3 82.3 57.6 25.4 12.3 12.8
MC.800-1 118.3 102.1 81.4 40.2 19.9 16.8
MC.800-2 112.6 100.3 78.3 41.2 19.8 17.6
MC.800-3 113.3 99.3 75.4 40.2 18.5 16.3
MC.800-4 114.2 95.3 74.5 39.3 18.2 15.9
MC.800-5 102.9 94.2 70.5 37.5 17.9 17.4
MC.800-6 100.2 92.3 65.3 35.6 15.6 15.6
MC.800-7 99.8 89.6 62.1 34.6 14.5 14.5
MC.900-1 123.2 109 88.3 46.3 25.3 20.5
MC.900-2 120.5 105.3 85.4 44.2 21.3 17.7
MC.900-3 121.9 105.3 87.2 42.1 21.3 17.5
MC.900-4 120.1 102.8 86.3 39.8 20.6 17.2
MC.900-5 119.3 100.6 82.4 38.1 21.3 17.9
MC.900-6 115.3 98.3 80.5 37.2 21.3 18.5
MC.900-7 116.2 96.2 75.4 36.7 19.6 16.9
MC.1000-1 124.3 112.3 90.2 48.9 28.2 22.7
MC.1000-2 125.1 113 88.9 48.7 27.6 22.1
MC.1000-3 120.6 111.6 87.4 48.2 26.9 22.3
MC.1000-4 119.8 110.9 86.5 46.5 254 21.2
MC.1000-5 118.5 108.3 84.9 44.2 25.4 21.4
MC.1000-6 117.3 108.2 83.5 40.5 25.3 21.6
MC.1000-7 117.6 105.3 80.6 40.2 25.1 21.3
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MC.700-1 99.8 95.2 59.3 44.3 32.2 20.9 10.5 10.5
MC.700-2 98.4 90.6 59.1 41.2 31.5 21.3 9.8 10.0
MC.700-3 96.5 89.6 58.6 40.9 30.5 19.6 9.5 9.8
MC.700-4 95.4 88.6 57.5 453 28.3 18.6 9.4 9.9
MC.700-5 93.2 85.4 55.8 41.9 25.6 17.6 8.5 9.1
MC.700-6 90.4 83.2 543 40.7 23.7 16.5 7.2 8.0
MC.700-7 91.6 81.3 52.8 37.6 22.8 15.4 6.5 7.1
MC.800-1 104.3 113.9 63.1 48.3 38.5 25.3 12.9 124
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