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TOM TAT

Chat dién giai déng vai trd van chuyén cac ion Lithi ti cyc duong sadng cuc am trong qué trinh sac
va ngugc lai. Dung méi dugc tao thanh t&r mudi Lithi hoa tan trong dung méi hiru co da iing dung
rong rai nhimg nam 1970 khi pin Lithi dugc phat trién dau tién. Hau hét, cac pin thi cdp Lithi hién
strdung dién gidi hiu co. Chat léng gém cac cation hiiu co va anion vo ca, do khdng c6 mat dung
méi hitu co dé chéy, ching dugc st dung dé san xudt pin an toan. Hon nia, loai dién giai nay c6
d6 phan cuc cao cho phép hoa tan cac hgp chét kim loai vé co, hitu co va ching cé thé ton tai
3 trang thai léng trong khodng nhiét dé rong. Mot loai dung méi khac cé tinh chat tuong tu nhu
chatlong ion la dung méi cong tinh sau (DESs) dugc cong bo gan day vao nam 2001. DESs thudng
dugc hinh thanh bai mét chét nhan lién két hydro, trong dé su khir dién tich do tuong tac lién két
hydro gitp giam nhiét dé hinh thanh DES & nhiét d6 thap tham chi la & nhiét d6 phong. DESs ua
chudng hon chét 16ng ion vi ré va dé téng hop vdi dé tinh khiét cao hon. Trong nghién ctu nay,
dung moéi cong tinh sau "deep eutectic solvents" (DESs) dugc téng hop tir 2,2,2-triflucroacetamide
(TFA) va mudi lithi bis(trifluoromethanesulfonyl)imide (LiTFSI) v&i cac ti 1é tuong tng la 1:1,5; 1:2; 1:3
va 1:4. Su hinh thanh DESs dugc kiém ching bang phuong phap phd héng ngoai (IR) va phuong
phdp phan tich nhiét vi sai (TGA). Bén canh dé, cac tinh chat héa ly va dién hoa dugc nghién clu
danh giad nhu do nhét, do dan ion va do bén oxi hoa khir. Két qua nghién cliu cho thay DESs dugc
téng hop & i 1& LITFSITFA(1:4) c6 dd nhét thap (42,2 mPa.s) va do dan cao (1,53 mS.cm™1) 3 30°C,
c6 d6 bén nhiét va doé bén oxy hoa khir tuong doi t6t (5,2 V so vai Lit/Li) thich hop dé lam chat
dién gidi cho pin sac lithi-ion.

Tu khoa: DESs, lithium bis(trifluoromethanesulfonyl)imide (LiTFSI), 222-trifluoroacetamide (TFA),

chat dién giai, pin sac lithi-ion

GIGI THIEU

Phat trién cac dung mo6i méi va an toan luén la vén dé
cdp thiét trong Héa hoc xanh. Trong nhiing nim gan
day, chit 1ong ion (ILs) va dung moi cong tinh sau,
“deep eutectic solvents” (DESs) dang rit dugc quan
tam nghién ctiu dé thay thé cic dung méi hitu co hién
tai cling nhu Gng dung rong rai trong cac qué trinh
héa hoc. Trong d6, DESs dugc biét dén nhu mot dung
moi c6 diém cong tinh sau hinh thanh bing cach phéi
trén mudi amoni bac bén vdi chat hd trg tao lién két
hydro hodc cac mudi hitu co theo ty 1é nhét dinh. Sy
tao thanh DES cho thdy nhiét d6 néng chay thap hon
dang ké so vdi cic tién chit ban ddu nhd qua trinh tao
lién két hydro lién phan tt. Cac DESs c6 tinh chét vat
ly va dién héa tuong tu nhu cac chit long ion truyén
théng. Tuy nhién, DESs c6 uu diém hon so véi ILs vi
chi phi tdng hgp thip, c6 kha nang phan huy sinh hoc
va than thién v6i méi trudng 2. Dung mbi DES dugc

ung dung chu yéu trong: qua trinh ly trich, téng hop
hitu co (lam dung moéi, lam chdt xuc téc), tong hop
polymer, vat liéu nano, héa sinh, phén tich... 1

Dung dich dién gidi déng vai trd van chuyén ion Li*
gilia cac dién cuc trong qua trinh phdng va sac pin.
Yéu t6 quan trong d€ ting dung nhu mot chit dién
gidi trong pin la can phai c6 d6 dan ion t6t, do nhét
thap va d bén oxy héa khii cao. DESs ting dung trong
pin Li-ion thudng stt dung tién chat ¢ chiia muodi Li
nhu LiTFSI, LiPF¢, LiBFy4, LiClO4 két hop véi dung
moi hitu co 6 kha ning tao lién két hydro>*. Nam
2013, Boiset va cong su? da nghién ctu cic dung moéi
DESs méi bao gom LiTFSI, LiNO3 hodc LiPF¢ két hop
v6i N-methylacetamide (M Ac), 1am chét dién gidi Ging
dung cho pin sac Li-ion. Cac DESs téng hgp ¢ ctia s6
dién héa mé rong dén 5 V so v6i Lit/Li va kha ning
tuong thich t6t v6i vat liéu dién cuc duong®. Tinh dén
nay, cac nghién cttu vé ing dung DESs 1am chit dién
gidi c6 tiém ning cho ngudn dién héa hoc con rat it

Trich dan bai bao nay: Tuyén H T K, Thai D T A, Phuong T H, Thanh V D, Man TV, Phung L M L. Nghién
ctiu tinh chat héa ly va dién héa ctiia dung méi DESs téng hop tir 2,2,2-tri luoroacetamide va mudi
LiTFSI ung dung lam chat dién giai trong pin lithi-ion. Sci. Tech. Dev. J. - Nat. Sci.; 4(2):512-518.
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va dédc biét chua thuc su dugc quan tdm nhiéu trong
linh vuc pin sac Li-ion.

Muc tiéu cta nghién ctiu nay 1a tdng hgp DESs méi
trén co s§ phdi tron mudi lithi bis(trifluoromethane
sulfonylimide (LiTFSI) va 2,2,2-trifluoroacetamide
(TFA) theo cac ti 1¢ khic nhau véi muc tiéu md rong
ctia s8 dién héa so v6i DESs tong hop tit LiTFSI két
hop véi N-methylacetamide (MAc)®. DES téng hgp
& cac tylé khac nhau dugc khao sat cac tinh chithoaly
va dién héa dé€ xem xét kha ning ting dung lam chit
dién giai thay thé cho ca hé truyén théng trén co sg
dung méi hitu co doc hai, dé bay hoi st dung trong
pin sac Li-ion.

VAT LIEU VA PHUONG PHAP

Hoéa chat

Hoéa chit dugc st dung gébm mubi lithium
bis(trifluoromethanesulfonyl)imide (LiTFSI, Sigma
Aldrich, > 99,9%), 2,2,2-trifluoroacetamide (TFA,
Sigma Aldrich > 99,9%), dugc st dung va bao quan
trong budng chin khong ddi luu Argon (glovebox,
MBraun, My) v6i ham lugng nudc va oxy kiém sodt
(< 10 ppm).

Tong hop DESs

Dung mdi DESs dugc téng hgp ti TFA va mudi
LiTFSI & cdc ty 1é s6 mol khac nhau, cu thé 1a: 1:1,5;
1:2; 1:3, 1:4. Qua trinh tdng hgp DESs ludn dugc thuc
hién trong budng chén khong. Tién chat dugc can
theo ty 16 m6 td nhu Bang 1. Hon hgp gom mudi
LiTFSI va TFA khudy trén bép di€éu khién nhiét 6n
dinh ¢ 70°C trong 8 gi¢ thu dugc chétlong nhét trong
sudt.

Bang 1: Ty lé cac tién chat LiTFSI va TFA phdi trén

DESs t6ng hop 1:1,5 1:2 1:3 1:4

%mol. LiTFSI 40 33 25 20

%mol. TFA 60 67 75 80
Phuong phap phan tich

Phé hong ngoai (IR) dugc sti dung dé€ kiém tra sy
tao thanh cta DESs thong qua su dich chuyén cua
dao dong lién két C=0 va N-H trong phan tt 2,2,2-
trifluoroacetamide. DESs dugc khéo sit trong ving
budc séng 500 - 4000 cm ™! trén may FT/IR-6600
A012761790 v6i d6 phan giaila 8 cm ™! va t6c do quét
122 mm.s .

Su tao thanh ctia DES sau khi téng hgp cling c6 thé
dugc kiém ching dya trén nhiét d6 phan hay va do
giam khdi lugng ctia n6 bing phuong phap phan tich
nhiét trong lugng (TGA) tii nhiét do phong 25°C
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dén 600°C véi toc do gia nhiét 10°C/phut trong moi
trudng khi N trén thiét bi phan tich nhiét trong lugng
TGAQ500 V20.13 39 Assembler.

Do nhét ctia cdc DESs dugc do trong budng chin
khong dé tranh sai léch do sy anh hudng ctia hoi 4m
va oxy vao do tinh khiét chit dién gidi. Thé tich t&i
thiéu dé thyc hién mot phép do do nhét véi nhét ké
Ostwald CANON 150 & nhiét d6 phong (~ 30°C) la 4
mL. Hing s6 clia nh6t ké 0,035 mm?.s~2 (0,035 cSt/s).
Do nhét duge xdc dinh dya trén thai gian chay gitia
hai vach dinh mutic trén nhét ké theo don vi gidy (s).
Phuong phéap do t6ng tré dién héa st dung dé xac
dinh d¢ dan cta hé dién giai DESs v6i vung tan s6 tu
10 Hz-1 MHz trén mdy do dién héa da ning (VSP-3,
Biologic, Phép). Dung dich dién giai dugc dit trong
hé dién cuc do thuy tinh vé6i 2 dién cuc Pt c6 khoang
cach c6 dinh. Hé do dugc chuén bi trong budng lam
viéc chtia khi Argon va khao sat d6 dan tit nhiét do
30°C dén 60°C. Hing s6 dién cuc ctia hé do dugc xac
dinh bang dung dich KC1 0,1 M & nhiét d¢ 25°C.

Do bén oxy hoa-kht ctia chét dién gidi dudc danh gia
bang phuong phip quét thé vog tudn hoan (CV) trén
may do dién hoa da ning (Biologic MGP2, Biologic,
Phép) trong hé do ba dién cuc v6i thé tich 2 mL bao
gbm: dién cuyc d6i Ni, dién cuc so sanh Ag/AgNO3
0,01 M hoa tan trong acetonitril chiia mu6i TBAP
(Tetrabutylammonium perchlorate) 0,10 M, dién cuc
lam viéc bang Pt ¢6 dudng kinh 3 mm. Thé cta dién
ctic so sanh co gid trila 0,548 V so v6i NHE (dién cuc
hydro tiéu chuén), v6i téc do quét thé v=1mV/s.

KET QUA VA THAO LUAN

Phé& héng ngoai IR

Dung moéi DESs dugc téng hop tu tién chit mudi
LiTFSI v6i TFA & céc ty 1é khac nhau nhu Bang 1 va
su hinh thanh DESs dugc xdc dinh bang phé héng
ngoai IR trong ving 500 - 4000 cm ™! thong qua sy
dich chuyén ctia dao dong lién két C=0 va N-H cua
tién chat TFA.

Duya vao két qua phd hong ngoai (Hinh 1) ctia cac
DESs so v6i TFA tinh khiét, chiing to6 c6 sy dich
chuyén manh cta lién két N-H, dic biét & mau DESs
1:4 trong viing s3 séng 3209 cm~! so véi TFA tinh
khiét 1a 3174 cm ™! va s6 song cta lién két C=0 la
1724 cm ! sai léch di voi TFA tinh khiét xuét hién
1670 cm ™!
su tuong tdc manh mé gitta nhém -CO - NH - CH3
ctia TFA v6i cac ion Li™ va TFSI™ ctia LiTFSI nhu mé
phong trong Hinh 2. Trong d6, nguyén ti oxy giau

biéu dé6 chiing minh trong DESs c6

dién tich am trong nhém C=0O cuia TFA c6 khuynh
huéng tuong tac véi cc ion LiT, khién lién két hy-
dro (N - H...O) trong TFA bi suy yéu?. Bén canh d¢,



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu nhién, 4(2):512-518

160

140

120

100

80

Cc=0

60 -

40 |- | ——DES 1.4 —=—DES 1.2 TFA
—a—DES 1:3 —a—DES 1:1,5. ===== LiTF8I

20 L N 1 1 f L L
2000 1900 1800 1700 1600 1500 1400 1300 1200

Wavenumber (cm”)

160 T

10 |E

120 »__——t‘t//\‘/f_t_—_—_’m—,
100 V——

N-H

Femmmnns B
80 | ]
60 | ]
s [ |——DES14 ——DES12 —TFA | ]

[ | —=—DES13 —e—DEST15 ===-- LTFSI
2 ! ! !

4000 3500 3000 2500 2000

Wavenumber (cm™"}

Hinh 1: Phé héng ngoai IR ctia DESs LiTFSI:TFA (x:y) hinh thanh; (a)Su dich chuyén ctia néi C=0 va (b) cia

néi N-H.

su tuong tdc cia nguyén ti Nito giau dién tich trong
TFSI 4m vé6i nguyén tit H ctia TFA ciing lam suy yéu
lién két ndi N-H trong phén tt nay. Do d6, TFA bi
héa long ngay & nhiét do thdp khi thém mudi LiTFSI.
Ngudc lai, tuong tac clia nhdm acetamide va cac ion
ctia mudi ciing canh tranh lam suy yéu lyc lién két ion
gitia Li* va TFSI™, khién diém néng chay ctia mudi
LiTFSI bi gidm déng ké. Ngoai ra, lién két N-H trong
phéan tt TFA khi ¢6 thém LiTFSI c6 nhiéu mii dao
d6ng trong ving ~ 3300 cm ™!, chiing té ¢6 sy hinh
thanh tuong tdc manh ctia N-H v6i anion TFSI- trong
san phdm DESs t6ng hgp.

Do nhaot

Dua vao két qua Bang 2 cho thdy d6 nhét ctia DESs
1:4 thdp hon DESs 1:3 khodng 1,6 1an dugc do ¢ 30°C.
DESs 1:1,5 va DESs 1:2 vi thanh phan ran va long
trong dung dich khong déng nhét nén khong do dugc
do6 nhét. biéu nay dugc giai thich nguyén nhéan do khi
ham lugng muéi LiTFSI nhiéu, ngoai tuong tac gitia
anion TFSI véi lién két N-H va gifia ion Lit va C=0
lam suy yéu céc lién két hoa tri ctia TFA d€ hoéa long
tao DES dong nhat thi con mét lugng 16n mudi LiTESI
du khong dugc hoa tan nén tao dang rdn cuc bo trong
dung dich, ngay ca khi ting nhiét d¢ lén thi LiTFSI
cling khong hoa tan dugc hoan toan. Ngugc lai khi
tang ty 1¢ mol ctia TFA 1én thi ham lugng LiTFSI thap
dan nén kha ning hoa tan hét cia mudi lithi va TFA
la dong nhét nén DESs hinh thanh c6 tinh nhét cang
giam®. Tuy véy, cac DES dugc t6ng hgp trong nghién
ctiu nay van c6 két qua do nhét thap hon so véi cac
DES dugc tong hop tii LiITFSI- MAc (80 mPa.s) va
LiNO3-MAc (110 mPa.s) & cing nhiét d9°.

Po6 dan
Do dan ion 1a mot trong nhiing tinh chit quan trong
dugc uu tién xét dén khi ting dung ctia cic DESs lam

Bang 2: D6 nhét cua cac dungdich dién giai DESs &
nhiét d6 30°C

DESs t6ng hop 1:1,5 12 1:3 1:4

Do nhét, n (mPa.s) - - 66,76 42,20

chét dién gii trong pin Li-ion. Do din dung dich
DESs phu thudc vao khéi lugng phén ti, ndng do ctia
cacion mang dién tich, s6 tai ion, d6 nhét moi truong,
héng s6 dién moi, kha ning khuéch tdn cta ion va
nhiét do”.

Khi nhiét d¢ ting, d6 dan dién riéng ting lén do cac
ion trong dung dich chuyén dong nhanh va hén loan
hon vi téc d6 trugt ctia cac 16p chét long gidm (d6
nhét dung dich gidm) va do vay tuong tac gitia ion-
ion yéu hon. L.M.L.Phung va cdng su da chiing to khi
phdi tron thém mot lugng nhoé dung moéi hitu co vao
cac hé dién gidi chat 1ong ion sé lam giam luc tuong
tac jon-ion, tdng tuong tac ion-ludng cuc, két qua la
lam ting d¢ dan ctia cac chit 1ong ion®.

Két qua & Hinh 3 cho théy cac chét dién giai DESs
(1:2); DESs (1:3); DESs (1:4) ¢6 d6 dan ion l4n lugt la
0,26 mS.cm~ 150,77 mS.cm™!; 1,53 mS.cm™! & 30°C.
Chting t6 khi ham lugng TFA trong DESs ting thi do
dan cang ting nghia la d6 nhét cta chung gidm dan
vi thé cai thién dugc tinh linh ddng ctia ion. Nhu véy,
DESs (1:4) c6 dd dan cao nhdt phu hgp véi cac gia

thiét néu trén.

Tinh chat nhiét cta cac hé dién giai

Duya vao gidan d6 TGA (Hinh 4) cta DES t6ng hop,
cho thdy két qua 6 Bang 3, khi tang ty 1¢ mol ctia TFA
thi nhiét d6 bat ddu mét khoi lugng gidm dan DESs
(1:1,5 - 1:3) va gian d6 TGA thé hién hai giai doan
mat khoi lugng tach biét nhau. Trong d6, & giai doan
déu dugc xac dinh 1a do sy phéan huy ctia TFA va giai
doan 2 la ciia mu6i LiTFSL. D6 mét khoi lugng trong
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Hinh 2: M6 phéng lién két giira LiTFSI va 2,2,2-trifluoroacetamide.
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Hinh 4: Gian d6 TGA cta DESs téng hgp véi cac ti lé LiTFSI: TFA khac nhau.

cac dung dich phtt hgp véi thanh phan ctia cic tién
chét trong DESs hinh thanh.

Tuy nhién, két qua phan tich nhiét & cac ti1¢ mol khac
nhau cho thdy & ty 1 1:4 ¢6 sy khdac biét & nhiét do bat
dau mat khéi lugng khong theo quy ludt ma lai ting
16n hon so véi ty 1é 1:3 vi & ty 1€ 1:4 la ty 1é t6i uu nhat
khi 2 tién chét ran ban diu da tuong tac v6i nhau dé€
tao lién két hydro bén viing nhéit. Cac DESs dugc téng
hop tit TFA c6 do bén nhiét tuong déi cao (~ 150°C)
s0 v6i cdc dung méi hitu co thong thuong (carbonate,
acetonitrile, etc.) chi bén & nhiét d6 dusi 100°C 10,
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P bén oxi héa khi

Quid trinh oxi héa dung dich xay ra trong viing phan
cuc duong, trong khi qua trinh kht lai xay ra § viing
phén cyc am. Cuia s§ dién hoa la yéu t6 quan trong dé
xét tinh kha thi vé tinh ndng phéng sac tuong thich
ctia cac vét liéu dién cuc 4m va duong cho mot hé dién
gidi. D€ co thé st dung lam dién gidi cho pin sac Li-
ion doi hdi chat dién giai phai bén hoa hoc va dién
héa trong viing thé hoat dong cua vat liéu dién cuc.
Ctia s§ dién héa duge xdc dinh 1a viing thé bén gitia
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Bang 3: K&t qua TGA ctia cac DESs téng hgp véi ty 1é LiTFSI : TFA (x:y) khac nhau

Chit dién giai Nhiét d6 bat dau giam khéi lugng (°C) Phan tram giam khéi lugng (%)
Giai doan 1 Giai doan 2 Giai doan 1 Giai doan 2

DESs 1:1,5 159 390 37,1 55,8
DESs 1:2 152 386 46,2 53,3
DESs 1:3 148 379 56,7 42,8
DESs 1:4 150 384 60,1 34,1
LiTFSI - 445 - 86,9
TFA tinh khiét 82 - 100

thé gi6i han oxi hda (E,) va thé gi¢i han khu (E.). D6
bén oxy hoa khti ctia cac chét dién gidi dugc xdc dinh
phuong phdp quét thé vong tuin hoan, dya trén viéc
xac dinh viing bén oxy hoa va khti giup giai thich dugc
tinh tuong thich dién hoéa ctia vatliéu dién cyc va chit
dién giai.

Hinh 5 cho thay hé dién giai bat ddu bat ddu xudt hién
dong oxy héa & thé 5,0 V so v6i LiT/Li. Khi so sanh
gitia 3 hé dién giai, DESs 1:4 c6 mat d6 dong khd cao
tuong ting la 75 mA cao hon nhiéu so v6i DESs 1:3 va
DESs 1:2 tuong tng la 28 mA va 15 mA. Mit khéc, ta
xét vé thé bit dau oxi hoa ctia 3 dung dich trén tai cling
mét d dong I = 10 mA, ta thdy DESs 1:2 ¢ khoang
thé oxy hoa 16n nhit va nho nhat 1a DESs 1:4 thi dung
dich dién giai DESs 1:2 ¢6 d0 bén oxi hoa tot nhat vi
trong DES 1:2 chi con LiTFSI tu do du, tat ca tién chat
TFA da tuong tac dé tao DES. Diéu nay chiing to ring,
ham lugng TFA cang ting, kha ning oxy héa cia dung
modi cang tang do tién chat TFA véi lién két hoa tri
C=0 sé bi oxy héa dé dang hon so véi céc lién két
khéc trong g6c anion TFSI™. Nhin chung, d6 bén oxy
héa ~ 5,0 V so v6i Lit/Lila mét thé manh ctia cac chat
dién giai trén co s& DES so v6i hé DESs LiX-MAc da
cong b6 >>!1 (Bang 4).

Bang 4: Thé bén oxi héa ctia cac hé DESs tdng hop

Chat dién giai Eanode vs Lit/Li (V)
DESs 1:2 5,75
DESs 1:3 5,55
DESs 1:4 5,20
KET LUAN

Céc két qua thyc nghiém da cho thdy t6ng hgp thanh
cdng dugc cac hé DESs tu hai tién chét ran 1a LiTFSI
va TFA. DESs (1:4) c¢6 do nhét thdp nhét (42,20
g.cmfl.s’l), d6 din ion cao nhét (1,5 mS.cm ™! & 30
?C), ¢6 d6 bén nhiét tot va cd khoang thé oxy héa rong

(E > 5V) chiing to dugc d6 bén oxi hoéa tot. Vi vay,
chét dién giai DES LiTFSI-TFA (1:4) dugc chon la ty
1¢ t6i uu dé€ tiép tuc nghién ciu va khdo sit cac tinh
chat dién héa khéc hiia hen sé mang nhiéu ting dung
cho pin sac Li-ion va déc biét 1a tinh than thién véi
moi trudng.

DANH MUC CAC TU VIET TAT

DESs : Dung mdi cong tinh sdu

ILs: Chatlong ion

IR : Phuong phép phd hong ngoai

TGA : Phuong phdp phan tich nhiét

CV : Phuong phép quét thé vong tuan hoan

XUNG POT LO1 iCH

Céc tac gia tuyén bo rang ho khong c6 xung dot lgi
ich.

PONG GOP CUA CACTACGIA

Huynh Thi Kim Tuyén va Pinh Thi A Thai déng gép
thu thép s6 liéu va viét ban thdo. Vo Duy Thanh déng
g6p dii liéu d6 bén nhiét. Tran Hoang Phuong, Lé My
Loan Phung va Tran Van Man déng gop trong viéc hd
trg khao sat va gop y ban thao.

LO1 CAM ON

Nghién ctiu dugc tai trg bdi Truong Pai hoc Khoa
hoc Tu nhién, Pai hoc Quéc gia TPHCM qua Dé tai
Nghién ctiu Khoa hoc cdp Trudng ma s6: T2019-40.
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ABSTRACT

The liquid electrolyte transports lithium ions from anode to cathode during charging, and vice versa.
The choice of electrolyte is also important since high ionic conductivity between electrodes is es-
sential for high-performance batteries. Liquid electrolytes with lithium salt dissolved in an organic
solvent have been widely used since the 1970s when lithium primary batteries were first developed.
Most lithium secondary batteries available today use organic electrolytes. lonic liquids consist of
organic cations and inorganic anions, due to the absence of a combustible and flammable organic
solvent, they are known to produce safer batteries. Furthermore, they have a high polarity that
allows dissolution of inorganic and organic metal compounds, and they can exist in a liquid state
over a wide temperature range. Another type of solvent with similar physical properties and phase
behavior to ILs is deep eutectic solvents (DESs) about which the first paper was recently published
in 2001. These solvents are mixtures that have a much lower melting point than that of any of
their individual components, mainly due to the charge delocalization occurring through hydrogen
bonds between them. DESs are generally favored over ILs because they are cheaper and easier
to prepare with high purity. In this work, Deep Eutectic Solvents (DESs) were prepared by simple
mixing Lithium bis[(trifluoromethane)sulfonyl] imide (LITFSI) salt and 2,2,2-trifluoroacetamide TFA
at various ratios ranging from 1:1.5 to 1:4, respectively. The formation of DESs was characterized by
Infrared Spectroscopy (IR) and Thermogravimetric analysis (TGA). Their physical and electrochem-
ical properties were also evaluated based on their viscosity, conductivity, and oxidation stability
window. Amongst our systems of interest, DES with LiTFSI: FAc ratio of 1:4 is the most promising as
the electrolyte for Li-ion batteries, because it exhibited the lowest viscosity (42.2 mPa.s), the highest
jonic conductivity (1.53 mS.cm~! at 30°C) and relatively good anodic stability (5.2 V vs. Lit/Li).
Key words: 2, 2-trifluoroacetamide (TFA), DESs, electrolyte, LiTFSI, Li-ion batteries
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