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Tom tat

Vat ligu tham dau ngay cang déng vai tré quan trong
trong viéc xu Iy cac van dé 6 nhiém dau. Nghién ciu
nay, duwoc thyc hién véi muc tiéu téi wu diéu kién
phan tan graphene trén xop melamine tir dé ché tao
thanh cong vat liéu tham dau c6 hiéu sudt hap phu
dau cao. Két qua cho thdy trong 3 dung méi khdo
sét, ethanol ¢ khd ndng phdn tan graphene trén xop
melamine tét nhdt, dat khodng 80% khai heong vt
liéu; xylene thap nhat, dat 20-27% khoi heong vat
liéu. Tuy nhién, khd néng hdp phu dau va cac dung
moi hitu co cua vat liéu drot chiing minh tét nhat
V6i mau dwoc siéu am 15 pht trong xylene. Kha
néng hap phu xang, diesel, dau nhon 1én t6i khodng
75-80 lan khoi liwong ban dau cia mau, dac biét mau
¢6 kha néng hap phu heong dau an gap 140 lan khoi
lrong mau.

Tir khoa: Vat liéu tham dau, graphene, dau, dung
moi hiru co, siéu am.

Abstract

Oil-sorbent is more effective to solve the oil
pollution problems. This study aims of optimizing
graphene dispersion condition on melamine
sponge, thereby successfully fabricating oil-
sorbent with high oil adsorption efficiency. The
results showed that ethanol has the best ability to
disperse graphene on melamine foam, reaching
about 80% material weight; xylene is the lowest,
reaching 20-27% material weight. However, oil
and organic solvents adsorption capacity is
highest with 15 minutes ultrasound in xylene. The
adsorption capacity of gasoline, diesel and
lubricants is up to about 75-80 times the initial
weight of graphene sponge, especially 140 times
for cooking oil.

Keywords: Oil-sorbent, graphene, oil, organic
solvent, ultrasound..

1. Mé dau

Viéc tim kiém bién phap xir ly 6 nhidm dau hiéu
qua, thu hdi dugc luong dau tir moi truong nudc la
van dé cap thiét. Hién nay, da c6 nhiéu bién phép khéc
nhau dugc &p dung nhu: sir dung chét hoat dong bé
mit, phao quay dau, dung skimmer dé hat dau va phan
tach qua thiét bj phan tach dau nuéc [1-4], hap phu
bang c4c tam tham dau [5]. Trong d6, st dung céc vat
licu hap phu tach dau ra khoi nude dugc cho 1a bién
phép hiéu qua gilp giai quyét van dé tran dau quy md
vira va nho, dau lan trong nuc thai tir cac nha may va
nudc thai sinh hoat, do nut gy duong éng dan. Trén
thi truong c6 mot s6 loai vat liéu thaim dau nhu bot
polyurethane, polypropylene,... Tuy nhién, hiéu suat
tham dau chi dat t6i da 20-50 lan khéi luong va kha
nang tai st dung thap.

Graphene va vat liéu trén co sé graphene la loai
vat liéu duge quan tdm dac biét tir cac nha nghién cuu
cho dén céc nganh cong nghiép [6-10]. Graphene, c6
nhiéu tinh chét wu viét, trong s6 d6 dac tinh siéu ki
nuéce va than dau, dién tich bé mat riéng 16n, hira hen
s& tao thanh vat liéu thAm hat dau c6 hiéu suét cao [11-
14]. Tuy nhién cac nghién ciru ché tao vat liéu tham
dau tir graphene con han ché do gia thanh dét do cua
graphene.

Trong bai béo nay, ching toi nghién ctu ché tao
vat liéu thim hat dau st dung nano graphene dang
tam véi kha nang hap phu va thu héi cao, voi gia
thanh thap.

2. Thuc nghiém
2.1. Hoa chat, thiét bi

Nano Graphene dang tim (GNPs) duoc cung cap
boi Cong ty C6 phan Nano Ung dung. Vit liéu xop
melamine c6 xuat xir Trung Quéc. Dau nhon, dau an,
xing va dau diesel, ethanol 95% dugc mua trén thi
truong. Xylene, butyl acetate & dang hoa chat phan
tich, c6 xuit x& Trung Qudc. Chét két dinh dwoc sir
dung I nhya silicon hai thanh phan.

Céc dung cu thi nghiém dugc su dung trong nghién
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ctru nhu: ti hat, ti sy, may khudy gia nhiét, hé thong
loc chan khdng, can phan tich, bé rira siéu am,...

2.2. Ché tao tém xép chiza nano graphene dang
tam (GNPs)

Can chinh xac 0,08g graphene cho phan tan trong
100ml dung méi bang bé siéu am trong thoi gian nhét
dinh. Mau Xép melamine (da lam sach) c¢ kich thuéc
1 x 1 x lem dugc cho vao hdn hop graphene/dung moi
ngay khi bét ddu siéu 4m. Sau d6 miéng xdp dugc lay
ra va dem sdy ¢ nhiét do 100°C t6i khi khd hoan toan
va khéi lugng khong dbi. Nhiing x4p vao chat két dinh
va tiép tuc dem sdy trong 6h dé tao 16p két dinh cho
graphene va miéng xdp. Vat liéu tham dau trén co so
graphene (Graphene sponge) thanh pham s& duoc thir
nghiém tinh ki nuéc va wa dau.

Hinh 1. Qua trinh ché tao graphene sponge: GNPs dwoc
phan tan trong dung méi (a-c), xép melamine dwoc
ngam trong GNPs/dung méi (d)

2.3. Khdo sat dung méi va thei gian phan tan

graphene

Dé nghién cttu anh hudng cua cac dung moi dén
kha ning phan tan graphene, 0,08g graphene dugc
rung siéu &m trong cac dung mdi ethanol, butyl acetate,
va xylene vai cac khoang thoi gian khac nhau.

Cac mau ethanol phan tan trong cac khoang thoi
gian 30, 60, 90, 120, 150 phut.

Cac mau butyl acetate va xylene phan tan trong
céc khoang thai gian 15, 30, 60, 90 pht.

% graphene phan tan trong x6p duoc tinh bing
phan trim khdi lugng graphene sau phan tan trong vat
liéu trén khéi lugng vat lidu da tam graphene.

2.4. Pinh gid khd ning hdp phu ddu cia
graphene sponge

Qué trinh hip phu dau dwoc thyuc hién bai su trong
tac giira graphene sponge va cac loai dau gom: Dau
an, xang, dau diesel, diu nhon. Khong cé bat ky tac
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ddng ndo bén ngoai (ép, nhan chim) vao qua trinh hap
phu. Kha ning hap phu duoc tinh theo cong thirc sau:
_mg—mg

q:= p—

Trong d6: q: la kha ning hap phu cua graphene
sponge (g/g), ms khdi lugng graphene sponge trudc
khi hap phu, m; khéi luong graphene sponge sau khi
hip phu.

2.5. Pdnh gid hiéu sudt tai s dung cha
graphene sponge

Vit lidu sau khi hap phu bo hoa cac loai dau: xing,
dau diesel, dau nhon, dau an dugc vét ra, can va ép co
hoc roi lai tiép tuc dem di hap phu. Qua trinh nay dugc
Iap lai trong 4 chu ki.

3. Két qua va thao luan
3.1. Két qud khdo sat dung moi va théi gian
phén tan graphene

Hinh 2 m6 td kha ning phan tidn cta nano
graphene dang tam trén xp melamine trong cac dung
moi: ethanol, butyl acetate va xylene. Lugng graphene
phan tan trong modi truong ethanol cao nhat, dat
khoang 80% khéi lugng tAm xép graphene va gan nhu
khdng phu thudc vao thoi gian siéu &m trong khoang
30-150 phut. Doi véi butyl acetate va xylene lugng
graphene phan tan thip hon nhiéu so v6i méi truong
ethanol, dat t&i wu 1a 27% khdi lwong mau tai 30 phut
dbi voi xylene, 31% khdi lugng mau tai 60 phit doi
Vi butyl acetate.

2 100

Hinh 2. Khd ndng phén tin ciia nano graphene dang
tam trén xp melamine trong cac dung moi

3.2. Két qud ddnh gid khd néing hdp phu ciia vt
ligu thanh pham

Céc tim graphene sponge ché tao cho thiy kha
nang ki nugc cua ching, hoan toan ndi trén mat nudc,
trong khi tim xp melamine nguyén ban hoan toan
chim trong nuéc (Hinh 3). Didu do cho thdy graphene
da dugc phan tan 1én x5p melamine va thay déi dic
tinh cua x6p ban dau.

103



TAP CHi ISSN: 1859-316X

KHOA HQC - CONG NGHE

Hinh 3. Tinh ki nweéc wa ddu ciia graphene sponge
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Hinh 4. Khd nang hép phu ciia graphene sponge vdi
cac logi ddu

Hinh 4 m6 ta kha nang hap phu dau cua cac mau

vét liéu dugc phén tan trong cac moi truong khac nhau.

Cac mau vat liéu dugc phan tan 15 phat trong moi
truong xylene ¢ kha nang hap phu tt nhat trong d6
kha nang hap phu dau nhon, diesel, xang tuong duong
nhau khoang 75-80 lan khéi lvong mau. Bic biét voi
dau an, kha nang hap phu 1én dén 140 Ian khéi lugng
mau. Ham lugng graphene trong cac mau ké trén dat
khoang 20% khdi lugng mau. Kha ning hap phu cua
cac mau vat ligu dugc phan tan 90 phat trong moi
truong butyl acetate di véi cac loai dau nhon, dau an,
diesel, xing 1a twong duong nhau khoang 75 lan khdi
lwong mau. Két qua nay I6n hon so véi kha ning hap
phu cua vat liéu xbp melamine dugc bién tinh bing
graphene do P.T.Anh va B.K.Hoang ¢ Truong Pai hoc
Bach khoa Da Nang nghién ctu [15], tuy nhién lai
thap hon mot nghién ctru khac khi phan tan graphene
trong hon hop 2 dung moéi amonia va ethanol [16].
Trong khi d6, cac mau vat liéu dugc phan tan 60 phut
trong méi truong ethanol ¢6 kha nang hip phu dau
thap nhat, mau tét nhét chi hap phu dau an khoang 50
1an khi lugng mau.
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Tir két qua nghién ciru kha ning hip phu dau nhon,
diu an, diesel, xang cho thiy cac mau vat liéu duoc
phan tan trong méi truong ethanol tuy c6 lugng
graphene trong vat liéu nhiéu nhat nhung kha ning
hip phu dau lai thap hon hin so véi cac mau vat liu
dugc phén tin trong mdi trudng xylene va butyl
acetate.

Tir két qua nghién ciru kha ning hip phu dau nhon,
diu an, diesel, xang cho thiy cac mau vat liéu duoc
phan tan trong modi truong ethanol tuy c6 luong
graphene trong vat liéu nhiéu nhat nhung kha ning
hip phu dau lai thdp hon han so véi cac mau vat ligu
dugc phan tin trong moi truong xylene va butyl
acetate.

3.3. Két qud khdo sat kha ndng tdi sir dung cia
vt liéu thanh pham
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Hinh 5. Kha ndng tdi sir dung cia graphene sponge
véi cac loai dau

Hinh 5 1a két qua khao sat kha ning tai s dung
ciia mau vat ligu duoc phan tan trong moi truong
xylene. Kha ning tai hip phu diesel va xang ctia mau
vat liéu nay qua cac lan déu khong thay ddi nhiéu so
v6i lan dau tién, cac 1an tai hip phu xing va diesel déu
vao khoang 73 l1an so véi khéi lugng mau vat ligu.

Qua 4 lan tai s dung, mau vat liéu khi hap phu
dau nhon va dau an bi giam dung luong hdp phu ngay
sau lan sir dung du tién, bang khoang 1/4 1an so véi
lwong dau hap phu lan dau. Piéu nay cé thé dugc Ii
giai do d6 nhét cao ciia dau nhon va dau an lam anh
huéng dén lwong dau duoc Vit ép ra khoi vat liéu dan
dén viéc graphene sponge van con chira nhiéu lugng
dau dugc hip phu tir true d6. Qua cac 14n tai sir dung,
lwong dau hap phu mai lan c6 xu huéng giam xudng
ddi véi ca dau an va dau nhon.
5. Két luan

Nghién ctru da ché tao thanh cong vat liéu hap phu
mai tir xbp melamine va graphene san xut trong nudc
dé thyc hién va c6 tinh kinh té cao. Diéu kién ché tao
graphene sponge téi wu dugc nghién ciru phan tan
0,08g graphene trong 100ml xylene, siéu &m trong 15
phut 1én tam x6p melamine, ham lugng graphene phan
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tan dat khoang 20% khéi luong vat liéu ché tao.
Graphene sponge ché tao duoc da thé hién kha nang
hap phu cao (gip khoang 75-80 lan khéi lugng mau
vat liéu ddi voi dau nhon, diesel va xang, dac biét gap
140 lan khéi lwong vat liéu khi hap phu dau 4n). Kha
nang tai sir dung cua vat ligu tot ddi véi xang va diesel,
can cai thién thém véi dau nhon va dau an. Két qua
cho thay graphene sponge c6 tiém ning ng dung
trong viéc xur Iy dau va dung méi hitu co quy mé cong
nghiép, than thién vai méi truong.

TAI LIEU THAM KHAO

[1] Fingas, Merv. Qil spills and their cleanup.
Chemistry and Industry (London), pp.1005-
1008,1995.

[2] Lessard, Richard R., Greg DeMarco. The
significance of oil spill dispersants. Spill
Science & Technology Bulletin 6.1, pp.59-68,
2000.

[3] Teas, C., Kalligeros, S., Zanikos, F., Stournas, S.,
Lois, E., Anastopoulos, G.. Investigation of the
effectiveness of absorbent materials in oil spills

clean up. Desalination 140(3), pp.259-264, 2001.
[4] Delaune, R.D., C. W. Lindau, and A. Jugsujinda.

Effectiveness of “Nochar” solidifier polymer in
removing oil from open water in coastal
wetlands. Spill Science & Technology Bulletin
5.5-6, pp.357-359, 1999.

[5] Adebajo, M. O., Frost, R. L., Kloprogge, J. T.,
Carmody, O., & Kokot, S.. Porous materials for
oil spill cleanup: a review of synthesis and
absorbing properties. Journal of Porous
materials 10.3, pp.159-170, 2003.

[6] Wu, T.; Chen, M.; Zhang, L.; Xu, X.; Liu, Y.; Yan,
J.; Wang, W.; Gao, J. Three-dimensional
graphene-based aerogels prepared by a self-
assembly process and its excellent catalytic and
absorbing performance. J. Mater. Chem. A,
pp.7612-7621, 2013.

[71Wu, 2.Y.; Li, C.; Liang, H.W.; Chen, J.F.; Yu, S.H.
Ultralight, flexible, and fire-resistant carbon
nanofiber aerogels from bacterial cellulose.
Angew. Chem. Int. Ed., pp.2997-3001, 2013.

[8] Kopelevich, Y.; Esquinazi, P. Graphene physics in
graphite. Adv. Mater. 19, pp.4559-4563, 2007.

[9] Yang, X.; Yu, X.; Liu, X. Obtaining a sustainable
competitive advantage from patent information:
A patent analysis of the graphene industry.
Sustainability 10, pp. 4800, 2018.

[10] Rehman, S.K.U.; lbrahim, Z.; Memon, S.A,

SO 67 (8-2021)

Javed, M.F.; Khushnood, R.A. A sustainable
graphene based cement composite.
Sustainability 9, pp.1229, 2017

[11] DD La; TA Nguyen; TT Nguyen; HD Ninh; THP
Nguyen; TT Nguyen; DA Nguyen; TD Dang;
ER Rene; SW Chang; TH Tran; DD Nguyen.
Absorption Behavior of Graphene Nanoplates
toward Oils and Organic Solvents in
Contaminated Water. Sustainability 2019, 11,
7228, 2019.

[12] Wu, 2.Y,; Li, C.; Liang, H.W.,; Chen, J.F.; Yu, S.H.
Ultralight, flexible, and fire-resistant carbon
nanofiber aerogels from bacterial cellulose.
Angew. Chem. Int. Ed. 125, 2997-3001, 2013.

[13] Reddy, V.; Satish Babu, K.K.C.; Torati, S.R.;
Eom, YJ.; Trung, T.Q.; Lee, N.-E.; Kim, C.
Scalable production of water-dispersible
reduced graphene oxide and its integration in a
field effect transistor. J. Ind. Eng. Chem.\ol.63,
pp.19-26, 2018.

[14] Liang, X.; Fu, Z.; Chou, S.Y. Graphene
transistors fabricated via transfer-printing in
device active-areas on large wafer. Nano Lett. 7,
3840-3844, 2007.

[15] Phan Thé Anh, Piang Kim Hoang. Nghién citu
bién tinh xop melamine formaldehyde bang
graphene ing dung lam vat liéu hap thu dau.
Tap chi khoa hoc va cng nghé Pai hoc Pa Nang.
\Vol.17, No.5, pp.06-09, 2019.

[16] Ziyan Zhang, Hai Liu, Weichuan Qiao. Reduced
graphene-based superhydrophobic  sponges
modified by hexadecyltrimethoxysilane for oil
adsorption.  Colloids and  Surfaces A:
Physicochemical and Engineering Aspects. Vol.
589, 124433, 2020.

Ngay nhan bai: 06/5/2021
Ngay nhan ban sta: 17/5/2021
Ngay duyét dang: 25/5/2021




