New & Renewable Energy 2020. 12 Vol. 16, No. 4

Km Check for updates

3D S

op

Ct

o

ISSN 1738-3935 (Print)
ISSN 2713-9999 (Online)
https://doi.org/10.7849/ksnre.2020.0010

[2020-12—-ES—-001]

== 8¢ D0HX[EE HX] A

*

[

Da—in Song*

Received 14 April 2020 Revised 5 September 2020 Accepted 28 October 2020 Publised online 3 December 2020

ABSTRACT The possibility of conversion to the RC-MAT propulsion system (gasoline engine — electric motor) was studied.
However, as commercial battery capacities are low. it is not possible to change the propulsion system. Nevertheless, development of
nex-generation batteries is necessary for high capacity and high energy density. Although Li/S batteries are theoretically suitable as
new generation batteries, these batteries are not composed of only Li and S. Hence, ensuring high energy density can be difficult.
Moreover, electrolytes are important components in the study of energy density; hence, the battery by Li,Sg Molarity was sorted.
There are no studied on its various electrode components. In this study, a Li/S battery was fabricated using an assorted 3D sulfur
electrode of high energy density and its electrochemical properties were studied. The Li/S battery has a high energy density of 468
Wh/kg at 1.28 M Li>Sg (A805-1.28). Its capacity rapidly decreased after 1 cycle with more than 1 M Li,Ss.
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Subscript
PVdF : polyinylidene fluoride
MWNT : multi-walled carbon nano tubes
AB : acetyl black
NMP  : I-methyl-2-pyrrolidinone
LiTFSI : lithium trifluoromethane sufone imide
DME : 1,2-dimethoxyethane
DOL :1,3-dioxolane
EIS : Electrochemical impedance spectroscopy
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Table 1. Performance requirements of RC—MAT

No. Class Model A Model B
1 Flight hours (min) 10 30

2 Flight speed 00

3 Maneuvering flight Left and right 180°

Up and down 120°

4 Take off method Hand launch

5 Landing method Belly landing

6 Maneuverability Turning etc,
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Fig. 1. Prototype of RC—MAT
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Table 2. Cell performances of RC—MAT

Class Voltage | Current | Electrical | Capacity | Weight
(V) (mA) | energy (Wh) | (mAh) (9)
B
at;ery 9222 | 5.200 115 = 5180 | 750
Bat];ery 92.2 | 10,000 999 10,000 | 1,350
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Table 3. Components of electrode slurry ratio and naming
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Table 4, NTM 42-58 Thrut test

Electrode slurry ratio (wt%) Naming
S:MWMT:PVDF=6:1:3 M63—[]
S:MWMT: PVDF=6:3:1 M61-[]
S:MWMT : PVDF =6:2:2 M62—-[]

S:AB:PVDF=6:2:2 A62-]
S:MWMT:PVDF=7:05:25 M725-[]
S:MWMT :PVDF=7:15:15 M715-[]
S:MWMT:PVDF=7:2:1 M71-L]
S:MWMT :PVDF=8:1:1 M81-[]
S:MWMT :PVDF=8:15:05 M805—-[]

S:!AB:PVDF=8:1:1 A81-[]
S:AB:PVDF=8:15:05 A805—[]

Fig. 2. lllustration of 3D Sulfur eletrode

Current Thrust Efficiency
P RPM
op (A) (9) (9/W)
14 X7 40.0 9,700 4,380 4.9
12 X112 48.0 9,400 2,800 2.6
13 X 6.5 36.3 10,000 390 3.8
Table 5. NTM 50-50 Thrut test
Current Thrust Efficiency
Prop (A) RPM (9) (a/W)
14 X7 75.0 10,000 5,300 3.2
12 X112 59.2 11,400 4,290 3.3
13 X 6.5 - - - -
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Table 6. X3525 Thrut test

Prop Cu&()ant RPM Trzgr;;st Eff(ié:}(\e,\r;)cy
14 X7 35.7 10,000 3,700 4.7
12 X 12 34.7 10,000 2,900 3.8
13 X 6.5 44 2 9,500 4,140 4.2
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Fig. 3. SEM image and elementals mapping results of raw
materials and electrode (a) Sulfur, (b) MWNT, (c)
PVDF, (d) Pure carbon felt, (e) and (f) Sulfur cathode
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Fig. 4. First capacity (mAh/g—S) of Li/S Cell accor ding Li>Ss
Molarity ; (a) M62—0.39, (b) M61—0.54, (c) A62—0.65,
(d) M81-0.93, (e) A825—1.04, (f) M 81—1.32, (g) M81—
1.36, and (h) M81-1.6
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Table 7. Upper/Lower flat capacity depending on S components
in electrodes

Upper flat | Lower flat
Condition capacity capacity
(mAh/g) | (mAh/g)
Lower S components in electrodes
304 850
(x (1,35 M LisSs)
Higher S components in electrodes
260 477
(x = 1,35 M LisSg)

3D S == 8 noHX|2E FX| A

o] 44%7F EO1EQITE BRI ekt H]g|
S SHERE o &k o] Wol FolEs A0 R Ko}
LipS/LisSp 2] A&o] dojub= Igol A &AI7F A,
o] o] wolAH geFo] Fojti= AS ERIgt 4= Q)
ek,

Fig, 6 LixSs &5 =0l o AR /4849 FAH|
£ vl Zoloh, e F o] 7t & HARE
< 7FAAL QL) whebA, oAt E AAE AlZsl]
QeliAlE Aallde] M-t Fash A4S BRI 4=
ALt ojuf, AL EL= Fig, 60f Lo} Q= e A4
Q40 BAE A5, 4] (Dol tfefste] -5t gholct,
AHA e dFulE 29S AT a712 HAS o1
3D YHA= 7HE "EO] FAjo|rt,

Fig, 72 TFRt 244 0= A|l23 A53 LinSs 2 5=

N ofn o

ofi

-

]

100%
20% THHHHHH T B
go% HHHHHHH T B

FO%a - e — Current collectar

Annde
so% tHHHHHHHHHH A -

Seperator
so% A —  =Electolyte

L]

sove JLLLLLELLERRLRERLRRLHL RO CHEEEEEERRRRE LR | Ebinder

= conductive material

Percentage of contents (%)

30% T T = Active matesial

B30 current collector

20% 7
m Currrent collsctor
10%

o%6 AL R LU LU LR AR LR
0304060606080909101012121314151616L7
LizSg molarity (M)

Fig. 6. Cell components percentages according Li>Sg Molarity

Capacity (mAh g — Active material) x Active material weight (g) X Average Voltage (V)
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Table 8. Naming each sample

Condition Naming

Lower S components in electrodes M8I-L
(S:MWNT : PVDF : 8:1:1, x<1.35M LisSg)

Higher S components in electrodes MSI_H
(S:MWNT : PVDF : 8:1:1 x =1,35M LisSy)
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