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TONG HOP VA BAC TRUNG TiltH DN NHIET VA TiNH CHAT QUANG
CUA MOT S VAT LIEU NANOCOMPOSITE

BUI TH| LE THUY', NGUYEN THANH BAO?

"Trudng Pai hoc M6 Dja chat

2Vign Vat Iy, Vién Han 1Am KHoa hoc va Cong ngh@ Viét Nam

SUMMARY

infrare

Two fraphene oxide based nanocomposite materials were prepared and characterized by X-ray and
spectra, SEM, and TEM analysis. Graphene oxide ( Gg

) and reduced gaphene oxide (rGO)

ased materials were dils!uersed into brine water to form nanofuids. Transmittance spectra and thermal
5

conductivity of nanoflui

of the three-component composites were systematically investigated to eval-

uate their t ermal sorption capacity. It can be seen Jrom the transmittance spectra that nanofluids cap-
tzre almost incident ight. The thermal conductivity results show that hybrid nanofluid showed high

thermal conductivity than single nanofluids. Results showed that all ripared materials (either siré’gle
form such as GO, rGo, AL O; or composite form such as Al/Gg,

ALOYrGO, Fe;0,/rGO, ALO; - Fe;04/rGO) raised thermal conductivity of brine water. The combina-

6’304/00, A1203 'FL"}O.;/ 0,

tion of two or three components leaded to higher thermal conductivity ability.

erty.

Key words: Graphene oxide, reduced grapheme oxide, option property, thermal conductivity prop-

. PAT VAN DIt

D& ddi phé tinh hinh can kigt ngudn ddu md va khi
trong tuong lai gdn, cdc nha khoa hoc vi cong nghd
trén thé gi6i dang nghién ciu va sit dyng cdc ngudn
ndng lugng thay thé, w tién hang ddu 12 cic ngudn
nang lugng téi sinh va than thién v@i moi truding. Trong
s8 cdc ngudn ning lugng thay thé dang sif dung hign
nay thi ndng lugng mét trdi dang I3 xu thé phat trién
tét y&u, do cac lgi ich nhu: 1A ngudn ndng lugng vo tan,
sach: khdng gdy 0 nhiém trong qud trinh san xuft va
sif dyng, khdng dong g6p vao vén dé néng Ian toan
cdu... Hign ndng lugng mat trdi da dugc sif dung trong
nhiéu finh vyc nhu: 1am néng nudc, ndu n, sin xuat
dién mat trai, thyc hién cdc phdn (ng quang héa, xe
chay bdng nang lugng mat troi, xir Iy nudc (chung cAt
nudc mdn thanh nude ngot, khit trung nutc, xir Iy nudc
thai) [1]... Vigt Nam Ia nudc cd khi hau nhigt déi ndng
nhiéu, ddc bigt 1a cc tinh phia Nam néng ning quanh

ndm nén rdt thudn Igi cho viéc sif dung nguén nang
lugng nay. B&n canh dé do Anh huting ciia bién d6i khi
hau, tinh hinh x&m nhap min dang gia tang tai viing
déng béing séng Citu long. HAp thu nhigt mat tréi cho
qua trinh cc qué trinh chung c4t nudc man thanh nudc
ngot gidi quyét déng thdi bai toan tigt kiém nang lugng
va thiéu nudc ngot nén duge dic biét quan tam [2-4].
Viéc nghién clu ché tao va phan tan vdt liéu nano vao
nudc tao chdt 1ng nano dé tang higc qua h&p thu nhidt,
khdc phyc tinh trang h&p thu nhidt kém cia nuéc di
duge cdng bd. Trong nghién ciy nay khd ning truyén
qua va hdp thu dnh séng ciing nhy dd truyén nhiét ciia
mot s@ chat l6ng nano dugc danh gi4, tir d6 dua ra két
ludn v& vide sif dyng chat ng nano dé tang higy qua

hdp thu nhiét trong qud trinh chung cdt nudc min
thanh nudc ngot.

II. THUC NGHIEM

1. Hoéa chat

Graphite logi tinh khigt (99%) mua clia Cong ty Sigma-
Aldrich, H,50, (98%), KMnQ, (loai tinh thé, 99%), H,0,
(30%), FeCly 6H,0 (99%), HCI (36 - 38%), NaNQ, (99%),
FeS0,.7H,0 (99%), AICl,.6H,0, ethanol (99,7%), acid
ascorbic (99%) va NH, (25%) dugc cung cdp boi nha
méy héa chdt Guangdong Guanghua, Trung Qud.

o))

2. Quy trinh téng hgp

_Qud tnnh t8ng hgp duge tham khio theo céc tai
gefllll drz]a 1cﬁng b8 [5, 6]. Su dd téng quat dugc dua ra
nh 1.

Héa hoc & Ung dung
=0 01 (56 ) /202

Scanned with CamScanner



3. Phuang phidp nghién ciu dic trung cua
vit li¢u

Phuong phap ph8 hdng ngoai dudc thifc hién trén
méy FTIR 4600 JASCO tai Phong Thi nghiém by mén
loc, Hoa ddu, Trudng Pai hoc M0 - Dia chat. Cau tric
tinh thé clia vat ligu dugc xc dinh biing phuong phép
nhidu xa tia X bing méy D8 Advance Bruker tai B)
mon Hoa vo cd, Khoa Hoa hoc, Trudng Bai hoc Khoa
hoc tu nhién Ha NoOi. Hinh thai cua vét liéu phudng
phap kinh hién vi dién i (S_IEM) .‘JoeIA6490 JED 230(?
tai Vién Hoa hoc vat lidu, VI(:I'.I’?Hal_'I lam Khoa t}oc va
Cong nghé Viét Nam va kinh hién vi dign ti truyén qua
(TEM) Jeol-1010 tai Vién V@ sinh dich te. Do dan nhiét
clia chat 1ang nano dugc do trén may Flucon Lambda
(Flucon Fluid Control GmbH) tai Truong Pai hoc Md -

Pja chat.

Hinh 1. Qui trinh t6ng hgp cac vat liu nano

IIL. KET QUA VA THAO
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Hinh 2. FT-IR cila AL,0; - Fe;0,/G0 va Al0; - Fe,0,/tG0

IMS NKL § 0KV 4 9mm x200k SEM) e IMS NKL 5 DKV 4 9mm 1200k SE(M)

Hinh 3. Hinh &nh SEM cia (a) Fe,0,- Al,0,/GO va (b) Fe,0, - Al,0,/rGO
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Fo-Al-Gaez
Print Mag: 1€7000x @ 51 mm 100 nm

Hinh 4. Hinh dnh TEM ciia (a) Fe,0, - Al,0,/G0 va (b) Fe,0, - Al,05/rGO

1. K&t qua d3c tring sin phdm

_Trong ph§ FT-IR ciia GO, cdc dinh & 33.580¢m""
va 1.400cm™ ddc trung cho cdc dao dgng héa trj va
bién dang clia nhém 0-H [55]. Céc dai & s6 s6n
17.1420m'], 1.612cm™, 1.238cm™ va 1.033cm™ thg
nign sy hdp thy di€n hinh clia cic nhom C = 0, C =
C, C-OH va C-0 (alkoxy). Nhiing k&t qua nay ciing phis
hgp vGi cong bd khac [7]. Két qua nay ching td Sy
0 mdt clia cdc nhdm chifc chifa oxy trong GO. Két
qud phan tich phd cho thay, rGO chifa mot lugng nhé
cdc nhom chifc oxy héa thé hién ¢ dai chin rong tir
3.300cm™ dén 3.600cm™ (la dao dong kéo dai clia
nhom O-H) 6 va mdt ddi cudng do yéu & 1.575cm!
dén 1.716cm" (dao dong gidn dai cha cdc nhém C=GC
va —C=0), va mt dinh cuing dg yéu & 1.204cm™ (dao
dong gidn dai ciia nhém -CO-). Didu nay c6 nghia 1
hdu hét cac nhém chirc chira oxy & GO da bj khir bai
acid ascorbic [8].
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Hinh 5. Sy truyén dnh séng qua cdc chat 18ng nano (a) Fe,0,-Al.0 0 va (b) Fe.0, -
@ ndng 49 0,15mg mi" trong dung uﬁ:h‘ua'cl’las,sea S
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Fo=Al=rGOo0%

Print Mag: 167000x @ 51 ma

100 nm

Tit &nh SEM va TEM clia vt ligu Fe;0, - Al,Oy/GO va
Fe,0, - ALO/rGO (hinh 3 va 4) cho thdy cc hat Al,0,
va Fe,0, ¢6 dang hinh cdu vdi dudng kinh 8-10nm.

2. Tinh chit quang hgc cta vit li¢u

Sy truy8n 4nh séng qua chat 16ng nano phy thudc
vao d sdm mau clia cdc hat nano trong chét 13ng.
Trong day vat ligu chira GO, & cling néng df, chat 13n
nano chfa GO cho dg truyén qua thdp nhat va cé th
hép thu dugc gdn 100% anh séng t6i. rGO ¢6 do sim
mau cao hon GO va ciling hdp thu gdn nhu 100% 4nh
sdng, vat ligu lam tir rGO c6 dd truyén qua cao hon vat
liéu dya trén GO tuong ing (hinh 5).

Kt qud tuong ty nhu vay cing thu dugc tif c4c thi
noghlém danh gi4 kha ning hdp thu nhiét clia vat ligu
t hp trén co s& rGO, cac chét Idng nano chifa Fe,0,
- ALO/IGO c6 dd hdp thu cao hon va do truyén qua
thdp hon Fe,0, - Al,0,/GO (hinh 5),
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3. Tinh din nhi¢t cia vit li¢u

Bén canh cdc tinh chat quang hoc néu trén, tinh
dén nhiét clia vat lidu cling 1a mét tinh chit quan trong
vi ndng lugng clia blfc xa mit trdi sau khi dugc hap thu
boi dung dich chifa vat lidu cdn phai dudc truyén cho
nudc dé tang nhigt df ctia nudc va ting do bay hoi clia
nudc mudi. Khi ndng lugng clia biic xa mat troi dugc vat
liéu hap thu va truyén sang méi trudng (nudc) thi vat
li§u Iai ti€p tuc hdp thu nhidt mat trai.

Sy thay dGi vé kha ndng tang do din nhiét clia céc
cht 16ng nano theo nhiét do dugc trinh bay trong hinh
6. GO the thdy rdng do dan nhigt clia chat 1ang nang
phy thugc manh céu tric cla vat ligu dugc st dyng dé
?!i;éu1(6?é chét 1éng nano va nhiét dg clia cht 1dng nano

Anh huding clia nhigt do dén sy tang do din nhiat clia
cac chat 1ong nano khac nhau dugc do trong khodng
30°C - QUUC. Co the thdy rang do din nhiét cla tat ca
cdc chdt 1dng nano phdn tin céc vét ligu khac nhau
tang tuyén tinh khi nhiét d¢ tang. K&t qué tudng tyf ciing
da dugc bao céo khi sir dung cac chat 1dng nano nhu
Al,Q,, CuO... [11]. Trong khoang nhigt dd khao sat do
ddn nhiét clia tét cd cac chat 1dng nano dat cao nhat &
60°C. B9 dan nhiét ting tir 16% I1én 44% va tif 18% I&n
49% dbi vdi chét 16ng nano Al,0, - Fe;0,-GO va Al,0; -
Fe;0,-1GO & ndng d 0,15mg mi™. Diéu nay c6 thé gidi
thich 1a & nhiét d¢ cao, chuyén dong Brownian va va
cham gilla cac hat nano trong cht Iong tang I1&n, din
d&n suf cai thign clia dd din nhigt [12].

K&t qué thi nghigm cho thdy GO c6 khd nang tang
cudng do din nhigt thadp hon rGO. Diéu nay cé thé 13
do m{t s6 nguyén tlr carbon lai hda sp? clia graphite da
dugc chuyén héa thanh nhiing nguyén tif lai hoa sp?
trong qué trinh oxy héa graphite dé tao thanh cac nhom
chitc oxy trong GO (lam gidm d§ dan nhiét). Hiu hét

& & )

(a)

céc nhém chifc oxy nay & GO bj khif trong qua trinh khir
GO thanh rGO va cac nguyén tir carbon lai hoa sp® dugc
chuyén d6i tr lai thanh sp? Diéu do khi€n rGO hign 13
mot trong nhitng vat liéu dan dién tot nhat [13]. Tuong
tyr, cdc chét 1dng nano chifa céc vat liéu chifa rGO c6
kha nang ting cuting d§ dan nhiét cao hon so véi cac
chat I16ng nano clia vét liéu chifa GO.

Két qui thit nghiém cho thdy cdc chdt léng
nanocomposite c¢o khd ndng tdng cudng dg dan nhigt
t6t hon céc chdt 1dng nano don 1€. DE so sanh, d9 dan
nhiét clia bdn loai chdt 1dng nano dugc dieu ché tir ban
vat ligu don 18 Al,0,, Fe;0,, GO, va rGO da dugc do. B)
dan nhigt clia céc chdt 1dng nano don tuan theo thit ty
AL,O; < GO < Fe;0, < rGO. Vat ligu composite hai thanh
phén AL,0/G0, Fe,0,/GO, AL,O,/rGO, Fe;0/rGO lam ting
khd ndng din nhigt clla nuéc mudi nhiéu hon so véi
cdc vat ligu don 1é. Ddc biét, vat liéu composite bgl
thanh phan Al,0; - Fe,0,/GO va_Al,0; - Fe;0,/rGO c6
tinh dan nhiét cao nhat. Két qua tudng ty cling dugc
quan sat ddi vai cac chat 16ng nanocomposite Al,Q, -
MWCNT [14], chat 1dng nano chda cac hat nano bac
mang trén silica [15], va chifa Al,0; - CuO [11]. Tinh
chat truyén nhiét clia cac hat nano bac phii I&n hon hgp
cachon nancotube da mao qudn - graphene da dugc
nghién cifu. DY dén nhigt ting t6i ~ 8% khi ndng do
thé tich hat nano 13 0,04% & 25°C. Sy ting do din
nhigt cla cic chat long nanocomposite trong nghién
clfu nay 1a do graphene co dién tich bé mat cao va df
dan nhiét cao, han nifa Al,0, vita c6 do dan nhiét cao
vira hoat dgng nhu chét ket ndi gilla cac tAm graphene,
tranh sy xép chong cac tdm GO va rGO, déng thdi ting
dd on dinh clia GO va rGO trong nutc mudi. Ngoai ra,
vigc bd sung Fe;0, cd do dan nhigt cao ciing vira lam
tdng do dan nhigt tdng cOng clia cac chat 1dng nano
va viia tao ra tif tinh cho vat ligu.
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Hinh 6. Sy ting 4 din nhigt clia cac chat 1dng nano chifa: (a) cdc vt ligu trén co s
GO (b) v4t ligu trén co sd rGO véi nong g 0,15mg mi™ trong dung djch NaCl 3,5%
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KET LUAN

Da tong hop thanh cong cdc ddy vat liu trén co sd
GO va rGO tir graphite va dic trung sin ph&m bling
phd X-ray, SEM va TEM. Két qua cia phé truyén qua
cho thay d9 sAm mau clia vat liéu kism sodt kha nang
hdp thu &nh séng t6i clia chat I3ng nano. CAc chit lbng
nano chifa vdt ligu rGO hoic GO cd thé thu nhan 100%
anh séng t6i. DY din nhiét clia chdt 1dng nano phy
thudc vao c8u tric va thanh phén clia vat ligu téng hgp
va tang I&n khi ting ndng d9 clia hat nano va nhigt do
cua chdt 16ng. Ch&t 1dng nano lai cho do din nhiét cao

han chét Idng nano don, trong d6 vAt lidu 3 thanh phdn
cho két qua t6t nhat. E "
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