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An investigation on GO-cement nanocomposites performance under the

temperature and pressure of oil wells using molecular dynamics method
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ARTICLE INFORMATION ABSTRACT

Original Research Paper The performance of cement paste as the reinforcing element in walls and transferring pipes in oil wells

Received 23 August 2017 is of considerable importance. It is known that the mechanical properties of hardened cement can be

Accepted 19 October 2017 altered under high pressure and temperature of oil well; the gravity of this change has an important role

Available Online 27 November 2017 in the stability and service life of the well. This paper investigates the mechanical properties of

hardened cement and GO-reinforced cementitious composites at molecular scale under the surrounding

ézmiids' conditions similar to those of an oil well using molecular dynamics method. Results in nano scale
Calcium silicate hydrate revealed a decreasing pattern in mechanical properties of calcium silicate hydrate with increasing
Graphene oxide temperature of the oil well. However, pressure increment in the conventional range of the oil wells did
Mechanical properties not show any noticeable effect on hardened cement properties. Using GO proved to be beneficial to the

Molecular dynami - - - - S - -
olecular dynamics calcium silicate hydrate, drastically improving its mechanical properties. Results concluded that GO

nanoparticle can act as reinforcing elements in the cementitious matrix. The outcome of this research
can provide more insights on the application of GO in the oil well cementitious matrix, in an ideal
molecular conditions and thus passed over GO agglomeration, non-homogenous dispersion and
impurities in the macro scale.
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Gloee Sk medS (J5Sge Sl 1 S

11 oploib 17 0,93 1396yt oy Sple Luwdio


file:///C:/Users/Desert%20Rose/dropbox/MME/Aban%2096/2254/Enew172254M..docx%23_ENREF_28
file:///C:/Users/Desert%20Rose/dropbox/MME/Aban%2096/2254/Enew172254M..docx%23_ENREF_29
file:///C:/Users/Desert%20Rose/dropbox/MME/Aban%2096/2254/Enew172254M..docx%23_ENREF_30
file:///C:/Users/Desert%20Rose/dropbox/MME/Aban%2096/2254/Enew172254M..docx%23_ENREF_31
file:///C:/Users/Desert%20Rose/dropbox/MME/Aban%2096/2254/Enew172254M..docx%23_ENREF_32
file:///C:/Users/Desert%20Rose/dropbox/MME/Aban%2096/2254/Enew172254M..docx%23_ENREF_33
file:///C:/Users/Desert%20Rose/dropbox/MME/Aban%2096/2254/Enew172254M..docx%23_ENREF_34
file:///C:/Users/Desert%20Rose/dropbox/MME/Aban%2096/2254/Enew172254M..docx%23_ENREF_35
file:///C:/Users/Desert%20Rose/dropbox/MME/Aban%2096/2254/Enew172254M..docx%23_ENREF_36
file:///C:/Users/Desert%20Rose/dropbox/MME/Aban%2096/2254/Enew172254M..docx%23_ENREF_37

298 S3smwa Hiuol 9 Guwa Ylwal

19590 Saolisd Y9 Ay i GLaol HLES 9 Lod s JubuwaST (p31)5 9 Yloaww wa jgaolS 9l S )Shas () 22

boad S oo giloand o il calio | 55w lase 5 il
S sln e Sar S S Olied " eelS (5550 e
SN L (il g, a5 2usls Gledl plgs oo B1F 5 (Slams ol
loyially 42411 5518 5 o CojomelS 5l olss i 4 olie
D9y 9 ARalejl (ol Como 5,805, 93 b g e cpl ) 0ad es
69)...7 u‘m )o aS w‘ )S.) LY 'n)y w‘ W vaLuT
0833,5 oolitul caelS” (gl 51 Ssbiwly xSl 1S wm p lo sl eelS
SaiSenry £ e T mol ety G55 0 L
o0 ool uL“‘-‘ 976};'5? — .))L;J L.....a L..a dLaslwol)L M/" . L§i9§'> (1)

g ? g 6
pij=4el|—) - (=) |, r<rc @
T‘L-]- T‘L-]-

ot Alols Ty im0 € JSsa Jobo ool 0 355 alal, 5o
lacudgame g8 lp abbge piSeny gl elad TC 5 JsSUge 9o
Siye bl bl anod Jleel b giluand gl 0 Glaslre
Sl CajgelS 5 Slaw mile I allar Joho 9o gloygo
@l (Siwly Jdo 4 [46-44] ws b LS 31,5 L ooy gis
slass 5l gdhate (go¥l ((giludnd wlols ;o 0aisS &S ,8 slaes! slass
@l Gileand able (505 b aSs sba ab a8 S i s Lol
30 39290 Slaesl slass ggazme (bl (pl 11 .08,5 o ool (6,5 dlol>
s oS slaedl ol 4 sl o 031 4897 Ly lodrcd sk
G g @31 1L ol LT 315 slas! slass 5 0314586 il 51y
Sl Sl mendS lags! (S39 20y5 3 pl wlasT G35 (S5
plxl gaogial Jb e J158le 5 5l oolitul b (giluand wl 8 oalos 0Bl o0
w930 5l eoliinl b o (Solns Judow ailyd £908 51 8 canl 00,8
P95 3 20 cad (e, pdl) | (P ileaneS slagty, (o5 S
o s g 9 00335 (Silwaine Lol 51 Sose 5550 pbolS
G 6lp Jol o e yo el ooy Jobs 4y (Swliys (iiSen y alo> o 0
5502 200 Soe ay (giluand 10 9750 lasl (ol pan il s
5wl axs 8 15 paSem  cow (Lo g ,Led wolaas) NPT To Sin b agls
3 P55 liae @ ey 5 5olk sbml (sl pgo al>pe )3 e
200 oo 4y (Led g pox laws) NVT 5 S 5l oolatul b oo j500lS 03
alyd 50 oulds eolaul (gl yiel by el Az iy Do Bl 5 b S0y
ol 0als 00l lis 1 Jgaz jo (o5lwans
Slagys g bagn wlolp 9 ulde 0 SV els> (i
So S5 ) Wls S ki Wam oS o5l 93 ST 098 o0 (25 (o3l
2 hostin Jole i Gl sy Jsb s 3 2l S
& Jos pl bS5 sl @l G (S 03> slag i >0l
wadee ol 1) ol 93 (e Wgm Jsb ()5 )i 5o S &S
5 adl> (slog s iz gz S e &80 | Lol (Sl asdls slag s
003 Olaad Sy oo JolaS & s &5 (Jndg Lol wm3 0 LS andls

* Force Field
2 COMPASS
8 Ab initio
4 Ensembl

11 o)leis 17 0993 1396 (yoin (purde Suille wise

c 0 oh cooh

Fig. 2 (a) graphene structure, (b) GO structure (c) structure of
functional groups and carbon atoms
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Fig. 6 The molecular structure of GO reinforced calcium silicate
hydrated
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