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Piéu ché vat liéu composite silica/carbon tir vé trau va buéc dau
nghién cttu kha nang lam vat liéu dién cuc am cho pin sac Li-ion
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TOM TAT

Vo trau la mot phu phé phdm ndng nghiép phd bién va co tri lugng doi dao tai Viet Nam. Vé thanh
phan, trdu la nguyén liéu giau silica (SiO,) nén cé thé st dung dé ché tao vat lieu dién cuc am s
dung cho dong pin sac Li-ion. Cac quy trinh téng hop vat liéu silica s dung cho pin sac trén thé
gidi hién nay thuong phuc tap, chi phi cao va tén nhiéu nang lugng. Trong nghién ctiu nay, KOH
dugc st dung dé xtr ly bé mét tro trdu dé diéu ché vat lieu composite SiO»/C. K&t qua nhiéu xa tia
X (XRD) cho thdy vi tri dinh nhiéu xa gilia 22° va 23° (20) la ddc trung clia vat liéu SiOy, va vj tri dinh
nhiéu xa gilra 43° va 44° dac trung bdi vat liéu carbon; cd hai mai nhiéu xa cé d6 ban rong ban
(FWHM) 16n cho thay vat lieu sau téng hop ton tai & dang vo dinh hinh. Anh kinh hién vi dién ti
quét (SEM) thé hién vat liéu cé cau tric xp, kich thudc 16 x6p tir 3-5 mm. Ngoai ra, vat liéu téng
hop & dang vo dinh hinh, cau tric I6p bao phti 1&n nhau quan sat qua anh hién vi dién ti truyén
qua (TEM). Két qua dién hoéa budc dau cho thdy ban pin Li-ion dang cuc 4o st dung vat liéu cuc
am SiO,/C c6 dung luong cao, dat 1200 mAh/g tai mat d6 dong phéng nap 1,0 A/g va van duy tri
1000 mAh/g sau 100 chu ki. Vat liéu SiO,/C ché bién tir vd trau ¢ tinh trién vong cao nhd chi phi
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thédp, hiéu sudt 8n dinh, than thién véi moi trudng va dé dang ma réng quy ma san xudt.
Tukhoa: Vo trau, pin sac Li-ion, vat liéu dién cuc am, composite SiO2/C, xt ly bé mat

GIOI THIEU

Viét Nam la qudc gia san xudt gao diing thi hai trén
thé gidi véi san lugng gao udc tinh trung binh dat
khoang 44 triéu tdn / nam, ti 1¢ vo trdu khoang 20-
22% tlic gn 9 triéu tdn. Silica (SiOy) 13 mdt thanh
phén c6 trong vo trdu, tuy vao tling loai gao va thé
nhudng ma ham lugng silica khic nhau, trong khoang
8,7-12,1%, trung binh trong khoing 10,6% !, nén vé
trdu dugc xem 1a nguén nguyén liéu ly tudng dé€ téng
hop vat liéu silica. Thi trudng vo trdu tang tudng
nhanh trong nhiing ndm gin déy, nhu st dung diing
vo trdu d€ san xudt silica vo dinh hinh dung trong khi
héa, than sinh hoc, phu gia cho xi mang va bé tong,
phu gia cho nganh son?...

Trén thé gisi da c6 rat nhi€u dé tai nghién ctiu téng
hgp vat liéu silic (Si) ti vo trdu d€ lam vt liéu dién
cuc cho pin Li-ion, v6i kha nang cho dung lugng cao
khi st dung lam dién cuc am ctia pin sac Li-ion. Vét
liéu c6 kha nang hoat dong & vung thé thip (~ 370
mV tht nghiém trén ban pin st dung Li kim loai lam
cuic &m két hop mudi Li lam dung dich dién giai), rat
thich hgp dé tao ra cdc pin sac cung cdp ning lugng
cao khi két hgp véi vat lidu dién cyc duong phé bién
nhu LiCoOy, LiMn,;O4. Mot nguyén tu Si c6 thé dan
cai dén 4,4 ion Lit dé tao ra dung lugng cao cho pin

sac Li-ion; dung lugng ly thuyét ctia vét liéu cdu trac
Lig 4Sila 4200 mAh/g, cao hon khodng 10 lan vét liéu
phd bién khac 1a graphite thuong mai®. Tuy nhién,
dién cuc am trén co s& silic chiu su gian né thé tich
16n trong qua trinh phéng-sac (16n hon 270% thé tich
ban dau)4, vi véy pin sac Li-ion ¢6 tudi tho cao va én
dinh hon khi st dung silic ¢ kich thudc nano thay thé
graphite. Viéc giam kich thudc ctia cac hat silic giup
gidm stic ép 1én cdu tric vat liéu, ngén nglia sy v nit
clia vit liéu trong qua trinh dan cai ion Lit >,

DéE gidi quyét cac vin dé lién quan dén sy thay déi
thé tich cta Si trong qua trinh phéng sac, cac nghién
ctiu cho thiy néu bs sung thém cic oxide kim loai
thi trong qué trinh Li™ dan cai vao cu tric sé tao
thanh ma trén Li; O tro hd trg phan tan kim loai hoat
dong”®. Vit liéu nano-SiO, dugc xem la rdt trién
vong dé thay thé Si ting dung trong cuc am ctia pin
sac Li-ion v6i dung lugng ly thuyét dat 1961 mAh/g.
Tuy nhién, vét liéu SiO, thuong mai hién nay rat kho
c6 thé ting dung trong pin do d¢ dan rit kém. Do
d6, cac nhém nghién ctiu trén thé giéi bat ddu quan
tam dén cdc phuong phap diéu ché vat liéu SiOy co
d06 dan tét. Trong nghién cdu clia Yao va cac cdng sy,
SiO; phti carbon dugc diéu ché bang ngdm SiO; dang
nano trong dung dich succrose, sau d6 sdy kho va car-
bon hoa trong mai trudng khi tro; sin phdm la cac hat

Trich dan bai bao nay: Phat V T, Ngoc N T B, Thinh P G, Tuyén H T K, Man TV, Phung L M L. Diéu ché vat
liéu composite silica/carbon tir vé trau va budc dau nghién ciu kha ning lam vat liéu dién cuc am
cho pin sac Li-ion. Sci. Tech. Dev. J. - Nat. Sci.; 4(4):767-775.
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$iO; nano pht mét 16p carbon cting cho dung lugng
phéng dat 900 mAh/g véi dong ¢6 dinh 50 mA/g
trong viing thé tii 0-3V®, Nhom nghién ciu clia
Zhigiang Gu diéu ché C/SiO,/C véi cdu tric “Yolk”
v6i phuong phéap chi mét budc don gian, nhung tao
dugc vat lidu c6 két ndi t6t, dién tich bé mit riéng
16n, gitip van chuyén ion hiéu qua, tao diéu kién thuin
loi cho qud trinh khuéch tén Li* v6i dung lugng dat
1135 mAh/g®. Két qua nghién ctiu cta tic gia C.
Chaikawang et al. da xt ly bé mit tro trdu bing H, O,
dé diéu ché vatliéu SiO, @Carbon cho dung lugng cuia
pin dat khoang 400 mAh/g tai téc do 0,1 A/g'?, hay
nhoém tac gia J. Cui va cac cong sy da st dung ZnCl,
dé xu ly tro tréu diéu ché vt liéu SiO,/C cho dung
lugng riéng 6n dinh hon khoang 1000 mAh/g tai toc
do 0,1 A/g't.

Qua trinh diéu ché vat liéu SiO, tii vo trdu stt dung
cdc tac nhan héa hoc dé xu ly bé mit tro triu dugc
xem 1a gidi phdp hiéu qua nhat d€ giam chi phi diéu
ché va dé dang mé rong quy mo san xuédt. Do viy,
diéu ché vat liéu dién cuc 4m ti vo triu tai Viét Nam
la hoan toan kha thi; diéu nay mé rong thi trudng day
tiém ning cho vo trdu va mang lai 1¢i nhuén 16n cho
nguoi nong dan. Trong bai bdo nay, ching t6i chon
lua potassium hydroxide (KOH) lam tic nhan xt ly
bé mit tro trdu sau khi nung d€ thuc hién giai doan
tao composite SiO,/C KOH 1a tic nhan dugc st dung
dé 1am ting d6 xdp cua vat liéu va nhém tac gid Ro-
manos '? cling stt dung KOH &€ lam ting d¢ x6p cho
vat liéu Carbon Lattice. VAt liéu sau khi diéu ché sé
dugc danh gia cac tinh chét hoa ly va dién hoa tng
dung cu thé trong pin sac Li-ion.

VAT LIEU VA PHUONG PHAP

Téng hop vat liéu composite Si0,/C

Ngudn vo trdu dugc ldy ti huyén Tan Try, tinh Long
An - Viét Nam, dugc tién xt Iy ngdm dung dich HCI
10% trong 12 gid va rda lai bang nudc cit dén khi
trung tinh. Vo triu sau khi rta dugc sdy kho trong
ta séy 6 nhiét do 80 °C trong 8 gid. Sau d6 trdu dugc
nung tiép & 500 °C trong 1 gid véi di€u kién khi tro
(Ar), hiéu suét tro trdu thu dugc dat khoang 40% so
v6i khéi lugng vo trdu ban dau. Tro triu sau khi nung
dugc nghién min va phoéi tron véi KOH ran, hén hop
dugc nung trong mdi trudng Ar tai nhiét d6 800 °C
trong 1 gid. Hon hop sau khi nung dugc nghién min
va rlia nhiéu 14n bing nudc néng dén khi pH moi
truong trung tinh. Bot udt dugc sdy kho trong chan
khong khoang 12 gi¢ ¢ nhiét d6 80 °C. Bot kho thu
dugc cudi cung 13 mau xam den, 1a nhiing hat com-
posite silica/carbon. Hiéu sut vat liéu thu dugc dat
dugc khoang 60% khdi lugng hén hgp tro triu va
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KOH. Quy trinh tdng hop vét liéu dugc tom tit dudi
so d6 ¢ Hinh 1.

Qud trinh x ly bé mit tro trdu bing KOH lam cho
vat liéu x6p hon so v6i cdc nhom tac gid khac st dung
H,0, 10 hay ZnCl, 1

Két qua phén tich cac ham lugng cic nguyén t6 clia
mau tro trdu nung trong moi truong khong khi bang
phuong phéap phé hip thu nguyén ti (AAS) ctia nhom
téc gid Lé Van Hai et al. '® cho thdy, miu tro trdu
sau khi xtt Iy bang dung dich HCI 10% chi xuit hién
ham lugng thip ctia cic oxide kim loai, thé hién qua
Bang 1. Tuong tu, nhom téc gia J. Cuietal. !! st dung
dung dich HCl 2M d€ xui 1y vo tréu, cac két qua dién
héa déu khdng xudt hién cdc mii tap hay cac qud trinh
anh hudng khac trong qua trinh phéng sac. Do vay,
vat liéu SiO,/C t6ng hop ti quy trinh nhu Hinh 1 vin
sé& dam bao cac yéu cau st dung cho pin sac Li-ion.

Phuong phap phan tich cau trac, hinh thai
vat liéu

C4u truc vat liéu, thanh phén pha, kich thuéc 6 mang,
dy doén kich thudc hat vat liéu téng hop duge xac
dinh qua phuong phép nhiéu xa tia X trén thiét bi
Bruker D8 Advance (Cu Ky A = 0,154046 nm), hoat
dong & 40 kV/25 mA, té¢c d6 0,015 /giay.

Anh hién vi dién ta quét (SEM) dugc do trén mdy
Hitachi UHR FE-SEM SUS8000, anh hién vi dién t
truyén qua phan giai cao (HR-TEM) dugc do trén
may Jeol JEM-2010 Electron Microscope cho phép
danh gia so bo chét lugng vat liéu thu duge. Cac
phép do trén dugc thuc hién tai vién Hi-GEM, Pai
hoc Quéc gia Thanh Céng, Pai Loan.

Phuong phap danh gia tinh chat dién héa
Phoi tron vat liéu composite SiO,/C diéu ché dugc
v6i carbon Super P (Sigma-Aldrich), copolymer
polyvinylidene fluoride (PVdF) (Sigma Aldrich) theo
ti 1¢ phén tram lan lugt la 70:15:15 va tron déu, thém
dung moéi N-methyl-2-pyrrolidone (NMP) (Sigma-
Aldrich) vao hon hgp gitp qua trinh tao mang dién
cuc trén dé€ carbon EP40 (Fuel Cell Earth). Dién cuc
SiO,/C dugc lap rép trén mo hinh ban pin cuc do CR-
2032 (MTI) véivai tro 1a cuc duong, cuc 4m clia pin st
dung dién cuc 13 Lithium kim loai (Sigma-Aldrich) va
stt dung dung dich dién giai thuong mai LiPFg 1,00M
trong enthylene carbonate : dimethyl carbonate (1:1)
(Sigma-Aldrich).

Pin ldp réap dugc danh gid tinh ning dién hoéa dua
trén phuong phdp phéng-sac dong ¢ dinh (GCPL)
tai cac t6c d6 dong 0,3 A/g; 1,0 A/g va 5,0 A/g trong
viing thé ti10,01-2,0 V (so vdi Li/Li*) cho phép ddnh
gid ning lugng luu tri cha pin, tudi tho ctia pin &
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Hinh 1: So d6 quy trinh diéu ché vat liéu composite SiO,/C

Bang 1: Thanh phan cac hop chat chia tro trau trudc va sau khi xi ly rita bang dung dich HCl 10% '3

Thanh phan (theo khéi KO Al,O3 Fe, O3 CaO MgO Na,O SiO;
lugng %)

Trudc khi xu ly 0,39 0,48 0,15 0,73 0,55 0,12 96,15
Sau khi xtt 1)'/ 0,001 0,06 0,04 0,04 0,06 0,01 99,08

diéu kién nhiét d9, ap sudt phu hgp. Phuong phip
quét thé vong tudn hoan (CV) véi téc d6 0,1 mV/s
giip nghién ciiu dong hoc ctia qua trinh dan cai va
phong thich ion Lit. Cac phép do thuc hién trén hé
do dién hoa 16 kénh MGP2 (Biologic, Phép) tai Phong
thi nghiém Héa Ly Ung dung, Khoa Héa hoc, Tridng
Dai hoc Khoa hoc Tu nhién, PHQG-HCM st dung
phin mém ECLab phién ban 10.36.

KET QUA VA THAO LUAN

Panh gia hinh thai, cau truc vt liéu com-
posite SiO,/ C

Két qué nhiéu xa tia X ctia mau bot SiO,/C dugce trinh
bay & Hinh 2. Gian d6 thé hién hai mai nhiéu xa déc
trung & hai vi tri, vi tri dinh thi nhat & gitta 22° va 23°
(20) dac trung cua vat liéu SiO,, va vi tri dinh nhiéu
xa (peak) gitia 43° va44° ddc trung vétliéu carbon. Ca
hai dinh nhiéu xa c6 d6 ban rong ban 16n cho thay vat
liéu sau t6ng hgp ton tai & dang v6 dinh hinh. Ngoai
ra, gidn do nhiéu xa tia XRD ctia vat liéu khong c6 cac
mii tap.

Hinh thai hoc ctia nhiing hat vat liéu SiO,/C déu &
dang v6 dinh hinh, kich thuéc khong dong déu nhau
(Hinh 3 a, b). Vatliéu sau diéu ché nhg phan ting mot
phén gitta KOH va SiO; tao thanh mu6i K, SiO3 theo
phuong trinh (1) tuong tu nhu phén ting v6i NaOH
da dugc nhém tac gia Kurmanbayeva et al. 14 st dung
dé diéu ché vat liéu SiO,. Mudi K»SiO3 sau d6 dugc
rtia sach bing nudc néng nhiéu lan dé lai nhiing 16

x0p c6 kich thudc tit 3-5 pm (Hinh 3 ¢, d) so véi cac
nhém téc gia khac st dung H,O5 '° hay ZnCl, ! thi
vat liéu khong tao dugc 16 x8p trén bé mit.

2KOH + SiO; —+ K;Si03 +H,0 (1)

Hinh 3 e, {13 &nh TEM ctia mau vat liéu SiO,/C sau
khi diéu ché, hat c6 dang vo dinh hinh tuong ting véi
két qua SEM. Nhiing hat vatliéu c6 kich thudc khoang
200 nm, cdu truc c6 dang tiing 16p bao pha 1an nhau.
Vit liéu c6 xu hudng két tu lai tao thanh nhiing hat
x6p ¢ kich thudc 20-30 um.

Két qua phén tich thanh phin nguyén t6 EDX
(Hinh 4) cho thiy nguyén t6 Si chiém 4,5%, Oxide
chiém 9,3%; carbon chiém 86,2% vé khéi lugng thanh
phén trong mau vat liéu. Nhu véy, khoi lugng SiO,
6 thé€ u6c lugng trong vat liéu composite SiO; chiém
khoang 13,8% vé khoi lugng.

Két qua phan tich dién héa

Két qua quét thé thé vong tudn hoan (CV) khéo sat
trong ving thé t11 0,01-3,0 V (vs Li/Li ™) tai t6c d¢ 0,1
mV/s (Hinh 5 a) cho thdy vat liéu c6 kha ning dan
caiion Li* trong khodng i1 0,01 - 0,8V. Pic oxy héa/
khti xudt hién ro rang ¢ thé€ 0,4 va 0,01V. O chu ki ddu
tién, cudng dd pic khii cao hon rat nhiéu so véi pic oxy
héa (0,75 mA so vdi 0,15 mA) chling to & qud trinh nay
ion Li*oxy héa tli dién cuc Li kim loai khuéch tén vao
dung dich dién gidi qua mang ngén dan cai thun lgi
vao dién cuc vt liéu SiO,/C. Tuy nhién, & qud trinh
oxy héa ion Li™ kh6 phéng thich ra khéi cdu tric vat
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Hinh 2: Gian d6 nhiéu xa tia X cia vat liéu composite SiO,/C di€u ché tirvé trau

liéu, nguyén nhén do c6 sy hinh thanh cac 16p lién
dién ran-dién gidi (Solid Electrolyte Interface-SEI) tit
su khti ctia phan tt dung moi lam ngin can qua trinh
phéng thich ion LiT. Tii chu ki thi 2, cudng d6 pic
clia qua trinh oxy hoa ¢6 xu hudng tang 1én, cang vé
cac chu ki sau, cudng d6 pic oxy hoéa khii 1a tuong
duong (chu ki thit 5). Nhu vay, qud trinh phéng thich
va dan cai ion dién ra thuan 1gi hon. Quan sat két qua
phéng sac dong ¢6 dinh tai téc d¢ tiéu chuén 0,1 A/g
(Hinh 3 b) cho thdy dung lugng clia pin dat khoang
3000 mAh/g, bat dau tii chu ki ddu tién, dung lugng
gidm va 6n dinh trong khoang 2100 mAh/g trong céc
chu ki tiép theo. Két qué dat dugc cao hon rat nhiéu
s0 vGi cac cong bo trude day nhu nhom tac gia C.
Chaikawang et al. ! dat dung lugng chu ki d4u tién
1227 mAh/g va 6n dinh tai dung lugng 450 mAh/g.
Nhém téc gia Jinlong Cui et al. ! cé dung lugng chu
ki d4u tién 2430 mAh/g va 6n dinh tai 800 mAh/g.
Vat liéu Si/C ¢6 hién tugng dung lugng giam dang ké
sau qud trinh phong dau tién. Tac gia Jinlong Cui et
al. 1! da dua dé nghi co ché dan cai va phéng thich ion
Li* véi giai thich nhu sau:

Qud trinh phong:
SiO; +4Lit +4e~ — 2Li,0 + Si @)
28i0; 4 4LiT +4e~ — LiySiO4 + Si 3)
28i05 + 4LiT +4e~ — 2LiySir 05 + Si (4)
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Si+xLi* +xe™ — LixSi (5)
Qud trinh sac:

2Li5SirOs + Si — 5Si05 + 4LiT +4e~ (6)

LixSi — Si+xLi™ +xe~ )

Phén ting (2) va (3) chi dién ra ¢ qua trinh phéng dau
tién, ion Lit dan cai vao SiO, dugc tao thanh nhd 3
qua trinh (2)(3) va (4); day 1a nguyén nhén dan dén
dung lugng ctia vét liéu dat dugc cao hon rit nhiéu so
v6i cac chu ki sau. LipO va LiySiO4 ton tai trong cdu
truc ctia vat liéu dién cuc dong vai tro 1a thanh phén
dém lam han ché qua trinh két ddm cac hat SiO; gay
gidn ng thé tich vat liéu dién cyc .

Khi do phong sac & t6c do dong cao hon, dung lugng
pin ctia qua trinh phéng dau tién thudng thip hon so
v6i cac chu ki sau; tai téc do dong 0,3 A/g (Hinh 5
¢), qué trinh phéng dau tién c6 dung lugng khoang
700 mAh/g, cac chu ki sau dung lugng ting dan, dat
khodng 1150 mAh/g & chu ki thit 20, dat khodng 1400
mAh/g & chu ki 50.

Hién tugng ting ddn dung lugng sau qué trinh phdong
déu tién ciing tuong tu nhu tai tdc d6 dong 5,0 A/g
(Hinh 5 e), dung lugng ctia chu ki dau tién dat khodng
300 mAh/g, dung lugng sau dé ting dan lén 1000
mAbh/g tai chu ki thit 50 va 6n dinh tai 800 mAh/g sau
200 chu ki. Tai t6c d6 dong 1,0 A/g, dung lugng cia
qué trinh phdéng dau tién khong bi gidm nhu & cac toc
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ool
100um

Hinh 3: Két qua phan tich hinh thai vat liéu composite SiO,/C tdng hgp tu vé trau: (a)(b)(c)(d) anh SEM; (e)(f) anh

TEM

d0 cao khdc, dat khoang 1250 mAh/g va 6n dinh dat
dung lugng 950 mAh/g sau 100 chu ki. Nhin chung,
hién tuong syt gidm dung lugng & qua trinh phong
dau tién khong lam anh hudng nhiéu dén dung lugng
6n dinh cta pin; xét tai chu ki thi 50 ctia céc pin khéo
sat tai cac t6¢c do dong khéc nhau, dung lugng ctia pin
tai t6c do dong cang thép thi dung lugng cang cao
(1400 > 1250 > 1000 mAh/g tuong ting vdi cdc téc do
0,3:1,0:5,0 A/g) phu hgp véi diéu kién hoat dong ctia

pin. Qua trinh syt giam dung lugng ctia pin tai téc do
dong cao co thé phu thudc vao dong hoc ctia cc phan
tng dién ra trong qud trinh phong. Khi dong hoc cua
cac qua trinh (2)(3)(4)(5) chdm, ma pin lai phong &
t6c do cao, tii d6 dan dén cac phan ng dién ra khong
hoan toan, nén & céc chu ki sau phan tng (2)(3) van
6 thé tiép tuc dién ra trong pin tao diéu kién thuin

16i cho cic ion Lit dan cai vao cdu tric Si.
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Hinh 4: Két qua phan tich thanh phan nguyén t6 EDX vat liéu composite SiO,/C

Két qua khao sat dung lugng ctia pin theo chu ki tai
téc d¢ dong 0,3 A/g (Hinh 5 f), dung lugng cua pin
chua 6n dinh & cac chu ki d4u tién, sau 100 chu ki
dung lugng van duy tri & 1000 mAh/g. Dung lugng
ctia pin khong 6n dinh nguyén nhén do pin hoat dong
tai viing thé kha thip va phong sac dién tai t6c dd dong
cao nén cic yéu td lién quan dén qua trinh tao mang
dién cuc va do bén oxy héa khii ctia cac hé dién giai
c6 thé anh hudéng dén chit lugng ctia pin.

KET LUAN

Vat liéu composite SiO,/C dugc diéu ché thanh cong
ti vo trdu v6i phuong phép téng hgp don gidn, dé
dang m& rong quy mo san xudt. Cac két qua phan tich
hinh thdi, cdu tric vét liéu cho thiy cé dang v dinh
hinh, bao gém cac hat ¢ kich thuéc khodng 200 nm
¢6 xu hudng két tu lai tao thanh cac hat c6 do x8p cao.
Qud trinh xt ly v6i KOH lam cho vat liéu ¢ nhiéu 16
x0p kich thudc tii 3-5 mm. Két qua danh gia tinh chét
dién hoéa cho thdy vat liéu c6 viing thé hoat dong tu
0,01-0,8 V; dung lugng ctia pin phu thudc vao téc do
phong sac. Tai t6c do 0,1 A/g, dung lugng ctia pin ¢
thé 16n hon 2000 mAh/g, cao hon so véi cac cong bé
trudc day; tai toc d6 phong sac 16n hon, dung lugng
giam din nhung van dat trén 800 mAh/g (& téc do 5
A/g) sau 100 chu ki khao sat.

DANH MUC CAC TU VIET TAT

AAS: Atomic Absorption Spectrophotometric - Phé
hép thu nguyén tu
CV: Cyclic voltammetry - Quét thé vong tudn hoan

772

EDX: Energy-dispersive X-ray spectroscopy - Phin
tich thanh phan nguyén t6 dya trén tdn xa ning lugng
tia X

FWHM: Full Width at Half Maximum - Chiéu rong
mi tai % chiéu cao mii

GCPL: Galvanostatic Control Potential Limitation -
Phong sac dong c¢6 dinh

HR-TEM: High-resolution transmission electron mi-
croscopy - Hién vi dién tti truyén qua phén giai cao
NMP: N-methyl-2-pyrrolidon

PVdEF: Polyvinylidene fluoride

SEM: Scanning Electron Microscope - Hién vi dién tu
quét

SEI: Solid Electrolyte Interface - L6p lién dién ran -
dién giai

TEM: Transmission electron microscopy - Hién vi
dién tl truyén qua

XRD: X-ray diffraction - Nhiéu xa tia X

XUNG POT LOI iCH

Céc tac gia xac nhan hoan toan khong c6 xung dot vé
lgi ich.

PONG GOP CUA CACTACGIA

Vi Tan Phét: Thuc hién thi nghiém, thu thap két qua,
xt ly két qud, chudn bi ban thao

Nguyén Thi Bao Ngoc: Xt 1y két qua, chuén bi ban
thao.

Phuing Gia Thinh, Huynh Thi Kim Tuyén, Trdn Vin
Mén, Lé My Loan Phung: Péng gép chuyén mon,
chinh stra ban thao.
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Hinh 5: K&t qua danh gia tinh chat dién hda cua vat liéu SiO,/C khéo sat trong vung thé tir 0,01-2V (Li/LiT) (a)
Quét thé vong tuan hoan CV tai téc dd quét 0,1 mV/s; Phong sac dong ¢ dinh tai téc do (b) 0,1A/g (c) 1,0 A/g (d)
5,0 A/g (f) Biéu dién dung lugng theo s6 chu kiphdng sac tai téc d6 0,3 A/g
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Preparation of silica/carbon composite from rice husk and its
electrochemical propertives as anode material in Li-ion batteries

Vu Tan Phat'?", Nguyen Thi Bao Ngoc', Phung Gia Thinh"2, Huynh Thi Kim Tuyen'-2, Tran Van Man'2,
Le My Loan Phung'-2

ABSTRACT
Rice husk is a common agricultural waste and an abundant source in Viet Nam. In terms of com-
g ] position, rice husk is a silica-rich material (SiO,) so it can be used to prepare negative electrode
Use your smartphone to scan this materials for rechargeable Li-ion batteries. Recent processes of synthesizing the silica materials
QR code and download this article for the rechargeable batteries are often complex, expensive, and energy-intensive. In this study,

KOH was used to treat rice husk ash to obtain SiO,/C porous composite materials. X-ray diffrac-
tion results (XRD) showed that the diffraction peak between 22° and 23 (26) was characterized
of SiO, material, and the other peaks around 43-44° was featured of carbon material. Scanning
electron microscope image (SEM) showed the porous structure with the pore size 3-5 mm.Besides,
the amorphous structure with coverage layers was also confirmed through the Transmission Elec-
tron Microscope (TEM) images. Preliminary electrochemical results demonstratedthat Li-ion coin
cell using the SiO,/C anode material exhibited a high capacity of 1200 mAh/g at a discharge cur-
rent of 1.0 A/g and maintained 1000 mAh/g after 100 cycles. SiO,/C materials prepared from rice
husks were highly promising for battery application thanks to their low cost, stable performance,
environmental friendliness, and easy expansion for production scale.

Key words: Rice husk, Li-ion battery, anode material, SiO2/C composite, surface activation
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	Điều chế vật liệu composite silica/carbon từ vỏ trấu và bước đầu nghiên cứu khả năng làm vật liệu điện cực âm cho pin sạc Li-ion
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