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Trong nganh céng nghiép ddu khi, cdc vét liéu nano (nhu' nano - silica, nano - graphene...) dé duoc nghién ciru sir
dung lam phu gia cho cdc hé dung dich khoan hay héa phdm dau khi. Trong dé6, nano - graphene oxide (GO) - graphite
€6 cdu tric I6p don c6 mang tinh thé dang té ong gém cdc nguyén tir carbon chia cdc nhém dinh chirc chira oxy ndm
ngoai vong nhu hydroxyl, epoxyl, cacboxyl... Cédu tric nay gitip cho nano - GO phdn tdn tét trong méi truéng phén
cuc, ddc biét la méi truéng nuédc, déng thoi cho phép mé réng iing dung vit liéu nay trong dung dich khoan géc nuéc.
Nghién ciru nay trinh bay phuong phdp téng hop nano - GO tir nguyén liéu graphite tu nhién va nghién ciru khd ndng
tng dung cta vt liéu nay lam phu gia giam thdi nuéc va én dinh nhiét cho dung dich khoan khi sit dung & nhiét dé

cao lén dén 150°C.

Tirkhéa: Graphene oxide, graphite, cdu tric nano, phu gia gigm thdi nuéc, dung dich khoan, HTHP.

1. Giéi thiéu

Cac nghién ctu gan day cho thay, nano - GO la hop
chat cong nghé sach than thién véi méi trudng, cé nguén
gdc ti graphite thién nhién vdi cac tinh chat vuot troi nhu:
c6 cdu tric mang mong nhat, co6 dién tich bé mat I6n nhat
(2.700m?/g) [1], vat liéu ran nhat (rdn hon ca kim cuang), do
dan nhiét cao, khéng tham, d6 linh déng riéng cao nhat...

GO la san phdm cla qua trinh oxy hda graphite.
Nghién ctu dau tién vé GO dugc thuc hién cach day hon
150 nam [2], cho thay c6 thé san xuat vat liéu nay trén co
s& graphite vdi gid thanh tuong d6i thap. GO dugc téng
hgp bang 3 phuong phéap chinh: Brodie [2], Staudenmaier
[31 va Hummers [4], Hinh 1.

Phuong phap Brodie va Staudenmaier st dung su két
hgp clia potassium chlorate (KCI03) va acid nitric (HNO,)
dé oxy héa graphite. Trong khi d6, phuong phap Hummers
s dung cach xtr ly graphite véi potassium permanganate
(KMnO,) va acid sulfuric (H,SO,). Véi phuaong phap Brodie
bang cac phuong phép phan tich nguyén t6, phan tl ctia
san pham cudi cung cé cong thic C H,0,.. San pham
nay c6 tinh acid nhe va c6 khd nang phan tan trong
moi trudng kiém, song lai c6 cdu truc khong hoan hao.
Vé6i phuong phéap Staudenmaier da cé su thay déi so véi
phuong phap Brodie khi sir dung tac nhan oxy hoa KCIO,

dé tang muc dé oxy héa clia GO. Tuy nhién, phuang phéap
nay rat nguy hiém vi KCIO, la chét dé gay kich n6 va san
pham khi dioxide chlorine dugc tao thanh cé nguy co gay
chay né. Phuang phap Hummers dugc phat trién tir nam
1957 st dung hén hgp H,SO,, NaNO, va KMnO, gitp cho
san phdm GO c6 muc d6 oxy hda cao hon cac san phdm
dugc téng hop bang cac phuang phép trudc do [4]. Song
san pham cdia qua trinh van dugc danh gia la GO oxy hoa
chua hoan toan.

Nam 2010, nhém nghién cdu cta Gido su Tour tai
Dai hoc Rice (My) da céng béd phuong phap mai véi thay
déi co ban so vdi phuong phap Hummers 1a khong sur
dung NaNO,, tang lugng KMnO, va st dung thém acid
phosphoric (H,PO,) [5]. San pham thu dugc c6 muc do
oxy hoa cao. Hon nira, uu diém néi bat cdia phuang phap
nay la khéng st dung NaNO, nén khéng tao ra cac khi
doc hai nhu NO,, N,O,. Biéu nay lam cho qua trinh téng
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Hinh 1. Cdc phuong phdp chinh téng hgp GO
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hop than thién véi méi trudng. Bay chinh la phuong phap
dugc Iua chon dé téng hgp GO tu graphite tu nhién.

Cac phuong phap trén déu dua trén co s& oxy hoda
graphite bang cac tac nhan khac nhau, tao thanh cau tric
¢6 chira cdc nhém phan cuyc -OH, nhu Hinh 2 [6].

Cac nhém chic chida oxy phan cuc ctia GO lam cho vat
liéu nay c6 xu hudng ua nuéc. GO phan tan t6t trong nudc
va c6 thé bi tach 1p trong nhiéu loai dung méi. Phan tan
GO trong dung méi c6 thé dugc thuc hién bang cach khudy
thong thudng hodc duéi su trg gitip cla thiét bi phan tan
siéu am dé dat dugc néng dé phan tan cao han. T dung
dich phan tan GO trong cac dung moi khac nhau cho phép
st dung vat liéu nay cho céc iing dung khac nhau.

Céac nghién ctu Ung dung vat liéu GO cho dung dich
khoan déu nham cai thién tinh luu bién va kiém soat do
thai nudc ctia dung dich. Dua trén cau tric 16p, GO c6 thé
dé dang bién dang dé phu hop véi bé mit via chia clia
giéng khoan tao thanh céac I6p mang boc chéng tham
dung dich vao cac khe nhé. Sau d6, tiép tuc thir nghiém
dé xem xét khd nang kiém soat mat nudc cta dung dich
trong giéng khoan [7].

Trong nghién ctu nay, nhdm tac giad trinh bay kha
nang téng hop vat liéu GO tir nguyén liéu graphite va thir
nghiém kha nang ung dung lam phu gia cho dung dich
khoan géc nudc.

2.Téng hgp GO
2.1. Héa chdt

Graphite Viét Nam, graphite nhap ngoai (Sigma-
Aldrich), H,PO, 85% (Merck), H,SO, 96% (Merck), KMnO,
99,5% (Merck), HCI 35% (Merck).

2.2, Thiét bi va dung cu

Bép gia nhiét, khudy tu, binh cau chiu nhiét 3 c6
500ml, nhiét k&, khay nudc da lam lanh, can phan tich (d6
chinh xac 0,0019), thiét bi phan tan siéu am, thiét bi ly tam
6.000 vong/phut.

So dé thi nghiém dugc ldp dat nhu Hinh 3.
2.3. Thuc nghiém

Nhém téac gid st dung phuong phap Tour (do gido su
Tour - Dai hoc Rice, My céng bd) dé t8ng hgp GO. Diém
khac co ban clia phuong phap nay so véi phuong phap
Hummers la khong s dung NaNO,, tang ham lugng
KMnO, va sirdung H,PO, [5].

Cac budc tién hanh thuc nghiém gém:
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2.3.1. Xt ly nguyén liéu

Graphite Viét Nam c6é dang boét, kich thudc hat
khoang 5 - 10um (theo phan bé kich thudc hat va SEM -
Hinh 5 va 6).

Trudc khi oxy hoéa, graphite dugc lam sach theo
phuong phép tuyén ndi dé loai bd cac tap chat ran [8]:
Bot graphite dugc phan tédn trong nudc véi ty 1é 100g/
lit, khudy manh trong 30 phat & nhiét d6 50°C, dé ldng
trong 30 phut, tach bo phan can ran phia dudi. Graphite
dugc loc, rta sach bang nuéc cat, say kho & nhiét do
110°C.

Ngoai ra, si dung graphite Sigma-Aldrich cho
qua trinh téng hgp GO ¢6 kich thuéc hat phan bé vao
khodng 2 - 6um dé so sanh déi ching véi graphite Viét
Nam. Nguyén liéu nay c6 ham lugng tap chat co hoc
thap, d6 sach cao nén dugc st dung truc tiép, khong
can xu ly.

2.3.2.Qud trinh oxy héa

Theo phuang phéap Tour [5], cho hon hgp acid H,SO

4

va H,PO, theo ty Ié thé tich 9:1 vao binh cau, dat trén khay
da lam lanh, ddm bdo nhiét d6 khong vuot quéa 10°C.
Graphite va KMnO, dugc sir dung véi ty 1é khéi lugng 1:6.
Trong khi @6, nhém tac gia sé tién hanh khao sat ty [& hén
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Hinh 6. Hinh dnh chup kinh hién vi dién tir quét (SEM) cia nguyén liu graphite Viét Nam

hop acid/graphite trong khodng 80 - 150ml/1g. Graphite
dugc dua vao hon hagp acid, khudy nhe. Cho tif tir KMnO,
vao hén hop va khudy cho t6i khi hén hgp dong nhat. Loai
b6 khay nudc da, bat dau cap nhiét bang bép dién, gitr
hén hgp phan ting & nhiét dé 50 - 80°C trong thai gian tu
2-5gid (Bang 1). H6n hop sau phan tng dugc lam lanh tGi
nhiét d6 phong, pha loang vai nuéc cat.

2.3.3. Qud trinh siéu am, rira, lam sach san phdm

Day la qua trinh loai bo cac héda chat con lai sau khi
thuc hién qua trinh oxy héa. San pham dugc rdra nhiéu
lan bang nudc cat vai su trg gilp cla thiét bi siéu am va
thiét bi ly tam dé tach san pham GO lang ra khoi tap chat
tan trong nudc (gom acid du, mudi...). Tuy nhién, khi pH
ctia hén hgp gén trung tinh thi khé cé thé tach dugc GO,
do d6 nhém tac gia bé sung dung dich HCl 5% dé tiép
tuc thuc hién rta siéu am va dé 1ang GO trong qua trinh
ly tam. G day, thiét bi siéu am vira déng vai tro gidp rda
triét dé acid nhd kha nang phan tan GO trong nudc, dong
thai luc siéu am con ¢6 tac dung tach cac I6p GO sau khi
da dugc chén bai cac phan tir acid vao khodng tréng gitra
caclép.

Sa&n pham thu dugc & dang gel mau nau den, dugc
phan tich xac dinh néng d6 GO trong gel, d6 phan tan cta
GO trong nudc, hiéu suat GO san pham.

Hiéu suat san phadm dugc tinh theo cong thuc:

M(Go)
w(G)

Gel GO dugc lam kho trong diéu kién chan khéong &
nhiét d6 khong vuot qua 60°C. O nhiét dd nay, san pham
dugc lam kho tur tir d€ tranh xay ra hién tugng loai nudc
tUr cdu tric GO thanh graphene khéng mong mudn khi st
dung nhiét d6 cao.

Z = x100(%)

2.4. Két qua va théo luén

Cac yéu té anh hudng dén hiéu suat qua trinh va chat
lugng GO san pham gém: ty 1é hén hgp acid/khéi luong
graphite nguyén liéu; nhiét d6 oxy héa; thai gian oxy hoda

Bding 1. Cdc ché dd oxy hda graphite

Ty 1& thé tich H.S04:HsPO4 = 9:1; Ty 1& khéi luong KMnO.:Graphite = 6:1

Thoi gian .
Nhiét dé ° 29i0
50°C -
60°C Meo-2
70°C Mzo-2
80°C Mso-2

3 gio 4 gio 5 gio

Mso-3 Mso-4 Mso-5
Meo-3, Neo-3 Meo-4 Meo-5
M70-3, N70-3 M7o4 -

Mso3 Meso-4 -

Mau M: Graphite Viét Nam; Mau N: Graphite Sigma-Aldrich
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va loai nguyén liéu graphite dugc khdo sat. Vi muc dich
téng hgp san pham GO c6 cau tric mang méng chéng
tham dé giam thai nudc trong dung dich khoan, nén san
pham GO tao ra cang cé kich thudc mang méng, bé mat
I6n, it khuyét tat trén bé mat cang 6 Igi. Vi vay, sdn pham
GO dugc téng hagp tu graphite tu nhién theo quy trinh
trén dugc danh gia chat luong so bd théng qua cac chi
tiéu “Test nhanh” gém cé:

- D6 phan tan san pham trong mai trudng nudc;
- Hiéu suat ctia qua trinh.

2.4.1. Anh huéng cda ty Ié hén hop acid/khéi luong graphite
nguyén liéu

Ty l& hén hop acid/khdi lugng graphite dugc Iua chon
dé danh gia la tir 80 -150ml/1g. Theo ly thuyét cling nhu
thuc té thi qua trinh oxy hoa luén sirdung du cac tac nhan
oxy héa gom hon hgp H,PO, va KMnO, két hop cing H,SO,
dam dac. Diéu dé co nghia, véi ty 1& nhd nhat 1a 80ml hén
hop acid da du cho phan tng oxy hoéa 1g graphite. Tuy
nhién, & ty 1& nay, d6 nhat ciia hédn hgp phan Ung rat cao,
khé khan cho viéc khudy tron nén ty 1& hon hop acid/khéi
lugng graphite 100ml/1g dugc lua chon.

2.4.2. Anh huéng cta nhiét @6

Nhiét d6 phan ung dugc khao sat trong khodng 50
- 80°C vdi chénh léch 10°C. Thai gian phan Ung trong 3
gid. S&n pham GO dudc xac dinh hiéu suat va do phan tan
trong nudc (Hinh 7).

K&t qua cho thay, hiéu sudt va d6 phan tan cta GO di
tur graphite ctia Sigma-Aldrich thdp hon so véi cac gia tri
nay clia GO di tur graphite Viét Nam, do ban chat 2 nguén
nguyén liéu khac nhau.

D6 phan tan cé xu hudng tang khi nhiét d6 oxy hoa
tang, tuong Ung véi muc dé oxy hoa tang. D6 la do muc
dé oxy héa tuong ting vai s6 lugng nhém chic chia oxy
trén bé mat GO, tuic la kha nang phan cuc ctia GO tang.

Hiéu suat san phdm GO c6 xu hudng tang theo chiéu
tang cta nhiét dé tur 50°C lén dén 70°C, dat cuc dai &
khoang 65 - 70°C, nhung sau d6 lai gidm dan dén nhiét do
80°C. Hién tugng nay do khi nhiét d6 tang lam tang muc
do oxy hda, dan dén s lugng nhém chiic chita oxy tang,
lam tang khéi lugng GO. Tuy nhién, khi nhiét dé qua cao
(tl 70 - 80°C) sé pha v& mot phan ciu tric GO, tao thanh
cdc manh nho, dan téi gidm hiéu suat GO thu dugc. Su sut
gidm lugng GO san phdm la do cadc manh GO nhé khéng
thé tach dugc bang phuong phép ly tam.
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Khi st dung GO cho dung dich khoan véi néng d6
trong khodng 0,1 - 1g/I thi d6 phan tan cla GO khéng
nhat thiét phai cao qua. Vi vay, nhom tac gia lua chon
nhiét dé t6i uu cho qua trinh oxy hoa trén co s& danh gia
ca 2 yéu t6: hiéu suat, do phan tan. Tai nhiét dé 60 - 70°C,
GO san pham c6 do6 phan tan dat yéu ciu va cé hiéu suat
dat gia tri cho phép.

2.4.3. Anh huéng cta thoi gian oxy héa

Thai gian oxy héa graphite dugc lua chon tu 2 - 5
gid. Thai gian oxy hda cang dai thi muc d6 oxy héa cang
sau, dan tdi tdng d6 phan tan cda san pham GO. Tuy
nhién, & nhiét do cao, thdi gian oxy hoéa dai cling lam
v@ cdu truc cac I6p, dan tai giam kich thudc tdm mang
cuia GO.

Nghién ctu dugc thuc hién vai ty 1&é hén hop acid/
khéi luong graphite tuong duong 100ml/1g, nhiét do
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Hinh 7. Anh huéng ciia nhiét d6 oxy héa tdi hiéu sudt (a) va do phan tdn
(b) ciia sdn phdm GO
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oxy héa 70°C, thai gian oxy hoa khac nhau. K&t qua vé do
phan tan va hiéu sudt GO dugc thé hién trong Hinh 8.

c6 thé do su khac nhau vé dic diém cuta 2 loai nguyén
liéu, dac biét la su phan bé kich thudc hat. Graphite

Sigma-Aldrich ¢6 kich thudc phan bé hat nho hon, ¢ xu
hudng tao ra cac sdn pham GO c6 kich thudc nhé hon, sé
kho tach hon trong qua trinh rfa siéu am lam sach san
pham nén sé lam hiéu suat gidm. V&i muc dich tao ra san
pham GO ¢ kich thudc mang I16p don va do tinh kinh té
(graphite Sigma-Aldrich gia thanh cao hon so véi graphite
Viét Nam) nén nhom tac gia lua chon graphite Viét Nam.

2.4.4. Anh huéng cda nquyén liéu

VGi két qua danh gia d6 phan tan va hiéu suét san
phdm GO (Bang 2 va 3) cho thdy, tai cung diéu kién oxy
hoa, GO tu graphite Sigma-Aldrich c6 d6 phan tan va hiéu
suat thap han so v&i GO tur graphite Viét Nam. Két qua nay

RN
o ==

180 T T T 1

3. Phan tich cau tric va cac dac tinh cia sdn pham GO
téng hop duoc

N
N
<)

GO san pham dugc phan tich theo cac phuang phép:
phan bé kich thudc hat, kinh hién vi dién tir quét (SEM),
kinh hién vi dién td truyén qua (TEM), quang phé héng
ngoai (IR), phd huynh quang tia X (XPS). Trong cac mau
san pham GO dugc phan tich danh gia c6 2 mau GO M, .
va GO M, , cho két qua phan tich ré rang hon ca.

Hiéu suét cia GO (%TL)

Thai gian oxy héa (gid) - MauM, . cé mau den khi & trang théi gel; mau den

«=¢==Graphite Viét N\am  ==fll=Graphite Sigma Aldrich nhat.

(a) - Mau M, , cé mau nau khi & trang thai gel; mau nau
vang.

o

Do phéan tan chia GO (%TL)
o
N (9] w 19,1 H 191 (9] [6,] [e)]

3.1. Phén tich su' phdn bé kich thuéc hat

Day la phuang phép st dung tia laser d€ khao sét kich
thudc cla hat ran trong méi trudng 16ng (trong trudng
hgp GO dugc phan tan trong nudc cat véi nong doé 1g/l)
dugc phan tich trén thiét bi HORIBA Laser Scattering
Particle Size Distribution Analyzer LA-950 (Nhat Ban), do
do6 kich thudc do dugc phan I6n la dudng kinh clia cac
tdm GO (Hinh 9 va 10).

w

N

/.
//
/

2 3 4 5 6

=

Theoi gian oxy héa (gio)
Két qua cho thdy, mdu GO M. . c6 kich thudc tu

=== Graphite Viét Nam ==fll=Graphite Sigma Aldrich - . L e ;
200nm dén 10um, tap trung chu yéu trong khodng 2,3

o ®) Y - 5,1um, chiém 68,5%. Néu so sanh két qua nay véi mau
Hinh 8. Anh hudng ctia thoi gian oxy hod tdi hiéu sudt (a) va d6 phdn tdn (b) . e v 1, , . ,
cila 60 sdn phdm graphite nguyén liéu cho thay, kich thudc trung binh cta

Bding 2. Hiéu sudt va dd phdn tdn cia sdn phdm GO theo nhiét dg oxy héa

H2S04:H3PO4 = 9:1 (v/v); KMnOa:graphite = 6:1 (w/w); 100ml acid/1g G; 70°C

Thoi gian 2 gio 3 gig 4 gio 5 gio
Hiéu suit GO (%)/Dd phan tan cia GO trong nudc (g/l)
Graphite Viét Nam 185/2,4 240/4,3 220/5,0 210/5,5
Graphite Sigma-Aldrich 180/2,3 230/3,7 210/4,5 205/5,0
Bdng 3. Hiéu sudt va dd phan tdn cia sdn phdm GO theo thoi gian oxy hda
H2S04:H3PO4=9:1 (v/v); KMnOas:graphite = 6:1 (w/w); 100ml acid/1g graphite; 3 gi¢
Nhiét do 50°C 60°C 70°C 80°C
Hiéu suat GO (%)/Dé phan tan cia GO trong nudc (g/l)

Graphite Viét Nam 125/1,1 200/2,5 240/4,3 220/6,4
Graphite Sigma-Aldrich 130/1,3 185/2,1 230/3,7 215/5,8
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GO giam % so véi graphite nguyén liéu. Diéu nay ching 12 1l
t6 qua trinh oxy hoa khong lam phé vé nhiéu cau tric cla - 1/ =
graphite, dm bao GO c¢6 dién tich bé mat phu hgp cho I z
Ung dung tao mang trong dung dich khoan. F 1 S
Y , . E o , 50 &
O mauGOM,_,, nhiét dé oxy héa thap hon so véi mau b i "
M, ., dung dich phén tan c6 mau nau vang. Két qua phan * i 20
tich cho thdy, GO c6 kich thudc hat I6n hon, nam trong £ ; 'f 2
khoang 1,0 - 10,2um, tap trung trong khoang 4,0 - 8,8um, h —— s\ﬂ-'ﬂﬂ'tgﬂ‘l 1 ! ”‘h S = :
chiém 78%. Ching t6 nhiét d6 cé anh hudng rd rét tGi St e R e St
muc dé oxy hda va phan bé kich thudc clia GO san pham. Hinh 9. Phdn bd kich thudc hat cia mdu GO M70-3
Day la diéu tat yéu cia phan (ng héa hoc thu nhiét, lam = = -
tang muc d6 phan Uing clia graphite vé&i cac tac nhan oxy 1 ; 4"
hoa. 122 I ?
103 ] _m =
3.2. Phan tich cdu tric bdng kinh hién vi dién tir quét (SEM) 2, i f
Day la phuong phap phan tich cau tric bé mat clia vat “ , J
liéu. Mau phan tich SEM trong dung dich phan tan dugc i »
lam kho dan dan (trong trudng hop sdn pham GO la moi g o ‘"‘
trudng nudc) sau khi dugc nho thanh giot trén bé mat abo ek T o = S e T e
phang cla chat ban dan silica dé phan tich trén thiét bi Hinh 10. Phdn bé ich thuc hat cia méu GOM60-3

Scanning Electronic Microscop JEOL LA 650.

Khi tén tai trong dung dich phan tan, cac tdm GO
dugc tén tai & dang lo Iting. Trong qua trinh lam kho trén
bé mat phang, cac tdm GO tu sép xép tao thanh mang
mong nhu két qua phan tich SEM (Hinh 11, 12). Két qua
phén tich SEM mau GO M, , cho thay, sau khi lam kho GO
sdn pham co cau tric I6p rd rét, dugc cau tao tir cac manh
GO nhé. Két qua nay cho thdy kha nang tu tao mang (self
assembled) khi lam kho ctia GO. Diéu nay cé y nghia thuc
té doi v6i muc dich cGia nghién ctu. Béi véi mau M, c6
thé nhin thdy rd cac I6p mang mdng tach biét cda GO.
Trong khi d6, mau M, , do nhiét d6 qua trinh oxy hoa
cao hon, nén cdu trdc mang da bi pha v kho co thé thay
rd 16p mang méng ctia sdn phdm. Muc dich s dung san
phdm GO trong dung dich khoan dau khi la cadn mét I6p
mang mong chéng thdm, do dé tur két qua phan tich cau
tric clia 2 mau trén mau GO M, , la dap ting yéu cau.

2.2mm x100k SE(U) S00nm

Hinh 11. Mdu GO M60-3

3.3. Phdn tich cdu tric bdng phuong phdp phé huynh
quang tia X (XPS)

Phuong phap nay dugc st dung dé danh gia dinh
lugng cac nhdom chic chia oxy trén bé mat GO. Mau GO
M,, , dugc phan tich trén thiét bi ESCA2000 VG Microtech
vGi nguodn buic xa Al Ka (1486.6 eV) va Mg Ka (1253.6 eV).

K&t qua phan tich ty 1& cdc nhdm chiic chira oxy cho

thay lién két nhom hydroxyl -C-OH (v&i mic nang lugng
287,17eV) chiém khoang 21% so vai khoang 10% cua
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Hinh 13. Két qud phdn tich XPS méu GO M60-3

Bdng 4. Thanh phdn khdi luiong va thanh phdn nquyén tit cia méu GOM,
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Hinh 14. Két qua phan tich FT-IR cda graphite nguyén liéu (A), GO M60-3 (B)

lien két nhdom carboxylic -C(OOH) tai mdc nang lugng
288,58eV. Diéu nay cho thdy uu tién tao thanh nhom
hydroxyl cia qua trinh oxy héa graphite. V& ty 1& nguyén
t6, oxy chiém 38,01at.% so vai 60,58at.% cla carbon. Nhu
vay, muc do oxy hda cla graphite da dat yéu cau véi s6
lugng 16n cadc nhom chiic chira oxy. Diéu nay tuong Uing
vGi két qua phan tich FT-IR & phan sau.

3.4. Phan tich cdu tric bang phuong phdp phé héng
ngoai Frontier (FT-IR)

Mau phan tich dang bot, dugc tron cing bot KBr, nén
thanh vién méng, phan tich trén thiét bi FT-IR Thermo
Scientific Inc., NICOLET iS10. Két qua dugc thé hién trong
Hinh 14,

Doi véi graphite nguyén liéu, hau hét khéng chia
cac nhom chiic chita oxy. Sau qua trinh oxy hda, trén bé
mat GO da xuat hién cac nhom chic nhu sau: lién két ctia
nhom hydroxyl -O-H (~3.400cm™), lién két C=0 clia nhom
carboxylic (~1.720cm™) va lién két C-O-C (1.250cm™). So
sanh lién két ctia nhém hydroxyl trén hinh anh phé ca
graphite va GO cho thdy ¢6 su khac nhau rd rét. Trén phd
FTIR clia 2 mau GO xudt hién nhom hydroxyl trong cau
tric cda GO.

Trong cau truc cta GO van duy tri lién két C=C cla
hydrocarbon thom tai peak hap phu ~1.620cm™, cac tam
mong GO van duy tri cau truc, da s6 cac nhom chiic chira
oxy dugc dinh & bién ctia tdm GO. Két qua nay phu hgp
vGi két qua phan tich XPS da trinh bay & trén. Tai peak
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1.620cm™ ciing ¢6 thé la dao déng clia cac phan tl nudc
bi hap phu trén bé mat GO.

3.5. Phan tich béing kinh hién vi dién tir truyén qua (TEM)

Day la phuong phap dugc st dung dé danh gia cau
tric tung I6p chi tiét va mdc dé khuyét tat & mac do
nguyén t ctia vat liéu. Mau phan tich TEM dugc phan tan
trong nudc, dua lén grid déng, lam kho va phan tich trén
kinh hién vi dién tu truyén qua TEM, JEM1010-JEOL. Mau
dung dich phan tan trong nudc dugc pha lodng & ndng
dé 0,05mg/ml. Mau dugc chuan bi trén lugi déng (Cu) co
mang carbon.

Két qua cho thdy, GO san phdm c6 cau trac tur 1 I6p va
bé mat I6p khong cé cac khuyét tat, dam bao kha nang
tao mang ch6ng tham nudc clia GO khi tng dung cho
dung dich khoan. Binh thudng trong dung dich phan tén
vGi néng d6 cao, cac phién GO c6 xu hudng két hop vai
nhau tao thanh phién nhiéu I6p. Tuy nhién, trong két qua
phan tich TEM, GO van tén tai & dang don I6p, dé dang
bi cong, udn trén bé mat, tao thanh cac nép gap véi do
tuong phan khac nhau (Hinh 15). Hinh anh nay cho thay
qua trinh oxy hoa khéng lam pha v& cau trac bé mat cla
graphene va san pham c6 thé iing dung cho muc dich clia
nghién cuu.

4.Panh gia tinh nang ctia vat liéu nano GO lam phu gia
giam thai nuéc cho dung dich khoan dau khi

Haihé dung dich khoan nén dugc khao sat so sanh dé
danh gia tinh ndng cla vat liéu trudc va sau khi bé sung
phu gia GO ché tao dugc la: hé dung dich Gc ché phén
nhém FCL/AKK va hé dung dich polymer KCl/Glycol. Bay
Ia 2 hé dung dich dugc st dung phé bién hién tai do dé
pha ché va gid thanh ré. Tuy nhién trong qua trinh thi
céng con nhing phuc tap vé diéu kién giéng khoan,
via chita doi hdi can phai cai thién cac tinh chat cda 2
hé dung dich nay. Khi danh gia tinh nang san pham GO

trong 2 hé dung dich, can do céac théng sé dung dich
3 diéu kién thudng gém: thong s6 luu bién (PV, YP), d6
bén gel; d6 thai nudc APl va d6 thai nudc HTHP. Cac mau
dung dich con lai dugc nung 16 gicd & nhiét dé 150°C

Mag: 100000x g

Hinh 15. Anh TEM méu GO sdn phdm & o phdn gidi khdc nhau

Bding 5. Thanh phdn va ndng dé ca cdc hé dung dich

Hé FCL/AKK
Thanh phan Ham luong kg/m3

Nudc ky thuat (nudc bién)

Bentonite 30-40
CMC-HV 6-12
FCL 10-20
KOH 2-7
AKK 3-5
Chat béi tron 2-4
Graphite 1-2
Chat khir bot 0,1-0,5
Chat diét khuan 0,1-0,2

Barite Theo yéu cau
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Hé KCl/Glycol
Thanh phan Ham lugng kg/m?

Acid citric 1-2
Duovis 3-5
Na>COs hoac NaHCO3 0,5-0,7
Pacseal LV 10-15
PHPA 10
Polyalkylene glycol 30-40
Oxoscav 1,5-2
Chéat diét khuan 1-1,5
KCl 70-120
Chat béi tron 5-10

Barite Theo yéu cau
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Hinh 16. So sdnh cdc théng s6 cia cdc hé dung dich trudc khi nung

@H§ FCLAKK indng phy gis
B H§ FOLAKK o GO M80-3
D4k KCL Glycol shdng phy gin
@R KCLGlyoed o 00 M80-3

e

B nkl nwoe. LT

Hinh 17. So sdnh cdc thong s6 cia cdc hé dung dich sau khi nung

trong thiét bi 16 nung quay, sau d6 dé ngudi va danh gia théng s
dung dich [9]. Cadc mau dung dich khoan can dugc danh gia & diéu
kién trudc va sau nung dé danh gia hoat tinh con lai ctia dung dich
khoan sau khi nung nham mé phong qua trinh tuan hoan ctia dung
dich trong qua trinh thi cong thuc té. Cdc mau dung dich da bd
sung phu gia GO v&i ham lugng 0,59/l cling dugc dénh gid so sanh.
Thanh phan va néng dé clia cac hé dung dich dugc tham khao ti
cac nghién cdu trudc day khi st dung GO trong dung dich khoan
nén (Bang 5).

K&t qua vé tinh chat luu bién va d6 thai nudc ctia cac hé dung dich
trudc va sau khi nung 16 gid & nhiét do 150°C dugc thé hién trong
Hinh 16 va 17.

Khi b6 sung phu gia GO (mau M,, ) v6i ham lugng 0,5g/1 vao ca
hai hé dung dich FCL/AKK va KCl/Glycol thi thong sé luu bién (PV, YP,
Gel1/10’) tuong duong nhau. Riéng cac gid tri do thai nudc API, HTHP
trudc nung thap han so vai 2 mau dung dich khéng chia phu gia. Dac
biét, sau khi nung cac mau dung dich cho thay, phu gia nano GO da
giip 6n dinh cac théng s6 luu bién clia ca 2 hé dung dich, va cai thién
dé thai nudc API va HTHP dat yéu cau ky thuat dat ra. Do vay, déi véi
ca 2 hé dung dich FCL/AKK va KCl/Glycol sau khi b& sung phu gia GO
duy tri tinh chat luu bién va gidm dé thai nuéc ciia dung dich & nhiét
dd cao lén dén 1500C.

5. Két luan

Nhém tac gid da téng hgp dugc vat liéu nano GO tU nguén
nguyén liéu graphite tu nhién cta Viét Nam bang phuong phap oxy
héa két hgp véi siéu am phan 16p véi diéu kién t6i uu cho qua trinh
oxy héa cu thé la: ty 1& thé tich H,PO,:H,SO, = 9:1; ty & khéi luong

KMnO,/graphite = 6:1; ty 1& acid/graphite =
100ml/1g; nhiét d6 thuc hién qua trinh oxy
héa 60°C; thai gian oxy héa trong 3 gid. Két
qué phan tich tinh chat, cdu trdc cing nhu
thanh phan nguyén té ctia GO san pham cho
thay qua trinh oxy héa da bién tinh thanh
céng cac nhém chic chita oxy trén bé mat va
bién cta tdm GO, vdi thanh phan nhém -OH
cao hon nhém -O0H, cling nhu GO ¢6 d6 bén
nhiét t&t, va cho cau tric vo bun méng chéng
mat nudc gidm do thai nuéc cta dung dich,
dap ung yéu cau cta dung dich khoan géc
nudc dang dugc st dung & Viét Nam.

Qua trinh nghién ctu ché tao GO tu
nguén nguyén liéu graphite trong nudc cho
thay kha nang tang quy mo cla cdng nghé,
do quy trinh ché tao don gian, nguyén liéu co
thé st dung cac hda chit cong nghiép dé tim
va gid thanh khéng cao.

Két qua nghién clu danh gia tinh nang
cla vat liéu nano GO lam phu gia trong 2 hé
dung dich khoan géc nudc cho thdy kha nédng
giup gilr 6n dinh cac tinh chat ctia dung dich,
cling nhu dat dugc muc tiéu gidm thai nudc
cla dung dich & nhiét do cao. TU d6, c6 thé
Ung dung vat liéu nay cho hé dung dich dang
dugc st dung trong nudc.
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Viethamese graphite
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Summary

Nanomaterials such as nano-silica and nano-graphene have been studied and used as additives for drilling fluids
or petro-chemicals in the oil and gas industry. In particular, nano-graphene oxide as a single layer of graphite has a
honeycomb lattice structure of carbon atoms consisting of oxygen-containing functional groups outside the ring such
as hydroxyl, epoxyl, and carboxyl. This structure helps nano-graphene oxide in the polar media, especially water, and
also allows expanding the applications of this material in water-based drilling fluid. This study presents a method of
nano - graphene oxide synthesis from natural graphite material, and researches application capabilities of this mate-
rial as a fluid-loss-control additive for reducing filtrate and stabilising the thermal properties of water-based drilling
fluids when used at high temperatures up to 150°C.

Key words: Graphene oxide, graphite, nano structure, fluid-loss-control additive, drilling fluid, HTHP.
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