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Tém tit: Bot graphite dugc chiéu xa béng birc xa chum tia dién tir (EB) theo dai liéu xa tir 0 dén
120 kGy, sau d6 cac mau graphite dugc gidn nd bang hdn hop H,02:H,SO04 (1,4:20, v/v) két hop
xtr Iy bang 10 vi soéng & cong sudt 700 W trong 30 gidy. Cac dic trung tinh chét cia graphite trude
va sau gidn n¢ duge danh gia thong qua cac phuong phap phan tich phd FTIR, Raman va XRD.
Két qua cho thay buic xa chum tia dién tir d anh hudng, dan dén sy tu sip xép lai cdu tric cta
graphite sau chiéu xa va tao diéu kién thuan loi cho qué trinh xen chén tao graphite gidn né chat
lwong hon véi hé sb gidn né (Kv) cao hon 35% so vdi graphite ban dau.

Hinh 1: Bot graphite (trai) va graphite troc nd (phai)

Tir khéa: Chiéu xa, chum tia dién tit, graphite gian né.

1. MO PAU

Graphite (than chi) la mét trong ba dang thu hinh cua cacbon (graphite, kim cuong va than v
dinh hinh), ton tai trong thién nhién. Graphite 13 chat két tinh, c6 cdu truc tinh thé hinh lyc phuong
dang 16p, tAm mong, dang vay [1] . Do c6 kha nang hap phu, dién tich bé mat 1on, ciu trac xdp, do
bén hoa, bén nhiét nén graphite duoc tng dung nhiéu lam vat liéu hip phy, xt Iy nude, pin lithium, té
bao nhién lidu hay ché tao graphene...[2,3]. Ngoai ra, graphite con dugc bién tinh tao graphite gian no
dé tang dién tich bé mat, ting d6 xdp dan dén tang hiéu qua xu ly hép phu chat mau [4,5], dau ning
[6], ion kim loai [7,8] va co thé giai hap thu hdi dau so voi rom ra, vo triu, b mia hay cac polyme
x0p (propylen va ethylene terephthalate).., hay tao composite khang khuan [9]. Graphite gidn nd duoc
nghién ciru ché tao bang nhiéu phuong phap khac nhau nhu xen chén bang cac tich nhan hoa hoc sau
do6 soc nhiét ¢ nhiét do cao [6,11-13] hoac bang 10 vi song [4,14], ngoai ra xur 1y chiéu xa truc tlep
garphite bang birc xa ion hoa dé thay doi cau triic ciing duwoc nghién ctru [15-18].

Tai Vi¢t Nam, cac mo graphite co trit luong 16n dugc phan bd tap trung ¢ Lao Cai, Yén Bai,
Quéng Ngii va dugc ing dung trong nhidu san pham khac nhau: pin, ic quy kiém, dién cuc, than dé
han dién, khuon duc, bé dién phan, but chi, son, vat liéu mai, vat li¢u chéng ri,.. [3]. Hién nay, trong
nude van chua thé san xuat duge graphite c6 do tinh khiét cao dé ung dung cho cac nganh k¥ thuat
cong nghé cao nén viéc ddy manh cac nghién ctru bién tinh graphite Viét Nam [3,4] dé mé rong céac
mg dung tir 6 gop phan thuc ddy sy phat trién nganh graphite.

Nghién ctru nay khao sat anh huong cua birc xa chim tia dién tir dén mot sb tinh chét dic
trung cua graphite gian no dugc ché tao tir graphite vay Viét Nam, két qua cho thay vi¢c két hop chiéu
xa EB sau do xu 1y xen chén soc nhiét graphite mang lai hi¢u qua trong ché tao graphite gian nd.
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2. NOI DUNG
2.1. Poi twong va phwong phap nghién ciru
2.1.1. Déi twong

Bot graphite (ham luong cacbon: 94 %) duoc cung cap boi Cong ty C6 phan Khoang san Yén
Bai VPG, Viét Nam.

2.1.2. Phwong phap

Chiéu xa bét graphite (G): bt graphite duoc dong goi trong tui PE va chiéu xa bang chum tia
dién tir trén may gia toc tuyen tinh UELR-10-15S2, Nga, nang luong 10 MeV tai Trung tdm
VINAGAMMA theo dai liéu chiéu 13 0; 10; 20; 40; 80 va 120 kGy ¢ sut lidu 3 kGy/gidy, thu duoc
cac mau voi ky hiéu tuong tng 1a GO; G10; G20; G40; G80 va G120.

Ché tao graphite gian né (EG): Can 1 g bot graphite cho vao cdc thiy tinh, sau d6 thém hdn hop
H0,:H,S04 theo ti 16 1,4 : 20 (v/v) va khudy tir trong 100 phut tai nhiét d6 phong. Loc va rira cac
méu bang nudc cat dén pH=3 rdi sdy kho tai 60°C trong 24 gid. Sau d6 cic mau lan lugt duge soc
nhiét bang 10 vi song tai cong sudt 700 W trong 30 gidy va thu nhan cac mau graphite troc nd duoc ky
hiéu twong ung la EGO; EG10; EG20; EG40; EG80 va EG120. Nguyén ly cua qua trinh nay 1a st
dung H>SO4 1a chit xen chén véi sy c6 mit cia tac nhan oxi hoa 1a H,O,, ban dau H,0; phan huy
thanh oxi nguyén tir dé oxi hoa graphite vay, sau d6 két hop véi HSO4 tao thanh hop chat xen chén
C24"HSO4".19H2S04 nhu co ché phan tng (1) va (2)[3,11]:

H,O;, - HO+O (1)
24C +20 H2SO4+ 1/2 O — C 24" (H2S04) .19H,SO04 + 1/2H20 (2)

_ Xdc dinh h¢ s6 gidnné: Canlg 1’1’15}1 graphite cho vao éng dong thuy tinh 10 ml va doc thé tich
mau. K&t qua ghi nhén la trung binh cua bon lan do lap lai. HE s6 gian no (Kv) ciia mau duoc xac dinh
theo biéu thuc [3]:

K, =— 3)
Trong d6: V. 1a thé tich riéng ctia mau sau sdc nhiét (ml/g). Vo 1a thé tich riéng ban dau ciia miu
graphite (1.8 ml/g).

Do ph(§ FTIR: Mot luong mﬁy nhé duogc nghién min thanh bot, tron déu véi KBr ran va nén
thanh dang vién sau do cho quét ph6 FTIR ¢ dai s6 song tir 400 - 4000 cm’!, @6 chinh x4c 4 cm™! trén
may quang pho FTIR (8400S, Shimadzu, Nhat Ban) .

Po pho; Raman: Cac mau dang bdt min dugc do trén mdy Ramma-LABRAM300, Horiba JOBIN
YVON, tai budc song 532 nm.

Po phé XRD: Cac mau duogc do trén may D8 ADVANCE ECO cua hing BRUCKER AXS,
Duc, sit dung ngudn phét Cu Ky tai budce song 0,154 nm ¢ nhiét do phong. Goc nhiéu xa (20) dugc
quét tir 5 — 120 ° véi toc do quét 1a 0,13 °/ phut.

2.2. Két qua
2.2.1 Phoé FTIR
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2.2.3 Phé XRD
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2.2.4. Két qua hé sb giin né

.

1.40 4

135 4

130 4

1.25 4

1.20 +

Kv

1.15 4

1.10 +

1.05 4

1.00 -

EGO EG10

EG20

Mau

EG40

EG80

EG120

Hinh 4. Hé s6 gidn nd cta cac mau EGO-120

4



3. Ban luan

Phan tich phd FTIR trén hinh 2 cho thiy cac mau G déu co cac dinh dic trung cho dao dong kéo
dan bat dbi xtmg ctia nhém C-H & 2.883 cm’!, dao dong cua ndi d6i C=C lién hop ciia bé mit graphite
& 1.697 va 1.511 cm™'. Ngoai cac dinh ddc trung nhu G, phd FTIR cia EG xuét hién dinh ¢ 1.728 va
1.094 cm! 14 twong tng véi lién két C=0, C-O—C [5,9,12]. Cac dinh & 1.191 va 565 cm™ 14 thudc vé
SO4 >[9]. Két qua phan tich FTIR cho thiy rang axit sulfuric dugc xen vao graphite sau khi xur Iy va
cac nhom chtrc oxy trén EG dugc tao thanh bang cach gidn né trong khong khi.

Hinh 3 thé hién két qua phd Raman cta cac mau G va EG, céac dic trung cho muc do sai hong
trong cAu trac vat liéu thé hién qua dinh D & khoang 1.343 cm™ , dinh G & 1.578 ecm™ dic trung cho
lién két C-C cua lai hoa Sp? va dinh 2D & khoang 2.713 cm™ 1a didc trung cho sy tan sic nbi doi cua
16p kép graphene duogc giy ra boi sy tuong tac ciia cac mat phang graphene trong ciu tric graphite, o
1a hiéu tmg phonon bac 2 . Ngoai ra ty 1& cudng d6 In/Ig cho thiy su thay doi dang ké cdu triic mang
tinh thé .Ty 1¢ cuong do In/IG cua cac mau GO, G10; G20, G80, G120 lan lugt 1a 0,205; 0,181; 0,180;
0,177; 0,156 va clia cac mau EGO, G10; G20, G80, G120 twong ung la 0,212; 0,159; 0,099; 0,097;
0,092, két qua nay cho thay rang sau chiéu xa chum tia dién tur cling nhu sau sdc nhiét gidn nd chu
trac graphite ¢ su sap xép t6t hon so v6i miu chua xu ly trude do, hon nira cac mau graphite dugc
chiéu xa EB rdi méi soc nhiét gidn nd thu duge EG c6 cu trac it khuyét tat hon so vi EGO. Bén canh
d6 dinh 2D cua cac méu trén déu c6 sy dich chuyén hudng vé vi tri co sé song thip hon so véi GO
chimg to dd c6 su giam s 10p hay xdy ra gidn né trong céu triic graphite sau khi chiéu xa hay sdc
nhiét[5, 13,15-17]. Riéng phd Raman G40 khong thay xuét hién dinh D, con ty 1é cudong dC) In/Ig ctia
EG40 xac dinh duoc 13 0,211 gan véi EGO va dinh 2D dich chuyén manh vé vi tri 2.687 cm™ thap hon
nhiéu G40 va GO. Tac dong chinh cua viée chiéu xa trong vat liéu graphite la két qua cta su va cham
truc tlep ciia nguyén tir voi cac electron, tao ra chd trong va khlem khuyet cdu truc (hodc khe ha). Tuy
vao sudt lieu va mirc lidu chiéu ma dan dén sy tu t6 chic sip Xep lai cau truc va khuyet tat giam di
hogc tang 1én[15,16,18,19], do d6 G40 sau khi chiéu xa & muc liéu nay dién ra sy tu to chirc sip xép
lai cAu trac graphite va giam khuyét tat [15], con EG40 co thé xay ra qua trinh thoat khi SO? manh tir
su phan huy cua nhém HSO4™ va H2SO4 khi sdc nhiét nén gidn nd va tach boc 16p nhiéu dan dén dé 16
nhiéu khuyét tat trén ciu trac.

Két qua phan tich phd nhidu xa XRD duoc thé hién qua hinh 4. Cac dinh XRD ¢ 26=26,39° and
54,55° la dac trung cho dinh nhidu xa ctia mit phang tinh thé graphite (002) va (004). Hau hét cac mau
c¢6 dinh nhiu xa sic nét va ddi xung vi graphite trong dbi tinh khiét, cuong d6 dinh nhidu xa cta cac
graphite G giam theo su ting liéu xa chimg t6 do két tinh giam, nguoc lai cac EG sau khi dugc sdc
nhiét gidn nd thi cuong do dinh nhifu xa lai ting 1én nhu vay d6 két tinh ting. Trong trudng hop cua
G40 va EG40, c6 thé quan sat théy rd rang rang EG40 thé hién cac dinh nhiéu xa yéu hon tai 20 =
26,46° va 54,56° so v6i G40, diéu nay duoc gy ra boi sy mé rong cia mang tinh thé graphite doc
theo truc ¢ do nhiét do tang dot ngdt va manh, ngoai ra con lién quan dén su sap xép lai xép chdng 1én
nhau ctia cac 16p than chi [4,9]. Két qua ndy ciing phut hop v6i hé s gidn né Ky cia EG40 13 cao nhat
trong cac mau.

3. KET LUAN

Birc xa chum tia dién tr 3 anh huong dang ké dén cac tinh chat dic trung cua graphite Viét Nam.
Két qua phan tich cac phd FTIR, Raman va XRD cho thay tily vao mirc lidu chiéu ma dan dén su tu to
chire sap x¢&p lai ciu trac garphite va khuyét tat giam di hoac tang Ién. Mau EG40 ¢6 cdu tric mang
tinh thé graphite m¢ rong nhat tuong tmg véi hé sd gidn nd cao hon 35% so voi graphite. Nhu vay
chiéu xa graphite da tao diéu kién thuén loi cho qua trinh xen chén ché tao graphite gidn né chit luong
hon, htra hen cho cac nghién ctru tiép theo ing dung graphite gidn né Viét Nam 1am vat liéu hap thu
dau, chit mau hay 1a nguyén liéu ché tao oxit graphene. ..
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EFFECT OF ELECTRON BEAM IRRADIATION ON CHARACTERISTIC
PROPERTIES OF EXPANDED GRAPHITE
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Abstract: Vietnamese graphite powder was irradiated by electron beam radiation (EB) at a range
of dose from 0 to 120 kGy, then the graphite samples were expanded with a mixture of
H>02:H,SO4 (1,4:20, v/v) incorporating microwave treatment at 700 W for 30 seconds. The
characteristic properties of graphite before and after expansion were evaluated by methods of
FTIR, Raman and XRD. The results showed that electron beam radiation had affected, leading to
self-rearrangement of the graphite's structure after irradiation and to facilitate intercalation
processing to make expanded graphite with coefficient of expansion (Kv) is higher than the
original graphite of 35%.

Fig 1: Photogragh of graphite (left) and expanded graphite (right)

Tw khoéa: Irradiation, electron beam, expanded graphite.



