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Study the Properties of Sodium Silicate Composite as a Barrier
Separating Between the Internal Oil Distillation Towers and Chemical
Fumes of Crude Oil

ABSTRACT

The study of surface hardness, wear resistance, adhesion strength, electrochemical

corrosion resistance and thermal conductivity of coatings composed from sodium
silicate was prepared using graphite micro-size particles and carbon nano particles as
fillers respectively of concentration of (1-5%), for the purpose of covering and
protecting the oil distillation towers. The results showed that the sodium silicate coating
reinforced with carbon nano-powder has higher resistance to stitches, mechanical wear,
adhesive and thermal conductivity than graphite/sodium silicate composite especially
when the ratio 5% and 1%, the electrochemical corrosion test confirmed that the coating
process of stainless steel 304 lead to increasing the corrosion resistance, where the
reinforcing of sodium silicate lead to a significant improvement in the corrosion
resistance, the corrosion resistance behavior change depending on the type of
reinforcement material, this is consistent with the field test results.
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52




Number 7

&

Volume 22 July 2016

Journal of Engineering

il Aas dal o gaagual) Gl lS]aly caspageall Sl Guall) Al ad (5)Jsia
) el Ais (g A) Bra (g9l G pulSlly Bra (g9 Skall

salal) 53 oasdll gl (MPa) ddlaiy) 54
Stainless steel 304 -
Na,SiO, 1.938
Na,SiO;+1%C.Nano 4
Na,SiO;+ 5%G.Powder 3.45

030 Sl dasaal) agseal) clSubr Aslial (JBY) SN Jara) AdY) JSKD JLa ABUS o (6)s2a
i3y pgigpall ClSilu ¢y e3b Ggd (e Wl aa Lgdillay (JuadY) uudl) ais o (sulslly

Bydia
paadll g5 Jsl s ks (nAjcm?) JL aga(mv)
salal) gl
Stainless steel 304 869.55 - 141.3
Na,SiO; 5.77 -102
Na,Si0;+5%C.Nano 10.60 -35.1
Na,SiO;+3% G.Powder 1.06 -94.1

B gauSilal) sl des el agaagall GlSbiug agatgall clSlud 4 al Lluagil) Gl (7)ds>
304 1aall agliall Medl) A aa Lgiiylia g (Jia¥) cacail) die g A0 5ya g gilil) ¢y gyl

Balall gl waadll g5 (W/m.%k) el ddua gl
Stainless steel 304 14.6

Na,SiO; 1.13
Na,SiO;+1%C.Nano 0.09135

Na,SiO;+ 1%G.Powder 0.1909

53




Number 7 Volume 22 July 2016 Journal of Engineering

27.550m

25.00nm

20.00nm
15.000m
10.000m
5.000m

Onm

1154139228, csm
CSPM Title

Topography

| Pixels = (496,486)

Size = (20760m,2034nm)

.AFM

14.000m

12.000m

10.00nm

8.00nm
6.000m
4.00nm
2.00nm
Onm

. \1154139229.csm
CSPM Title

Topography

Pixels = (488,490)

Size = (20430m,2051nm)

3531 Unalgy 093l ¢Sl e 1% @ das dall agdgeall clSild 3D,2D 55 (2) JSi
K 52 g OS5 s - ) 42
AFM 3

54



=

(1) Number 7 Volume 22 July
16
< 14 -
Bk
= 12
g \
2 10 :
o \ = Na2SiO3+
S 8 G.Powder
* e A~ Na2Si03+
*g 4 \ C.Nano
©
()] 2 —— —#
= o
0 T T T T
1 2 3 4 5
Wieght Percentag

2016

Journal of Engineering

100
= 90
— 80
o 70
S

= e}

_8 60
£50

a 40

== Na2Si03+

4]
c 30

°
< 20
T 10

1IWiegghtPerdentag

G.Powder
Na2SiO3+
C.Nano

eﬁdjﬁd\ alabod u.‘,l.“ Jira Hﬁ gr (4)‘_‘&1

Bsanag Bra (g9 Slall CodlSl) (§ e ud il
A Bya gl G g\

& ?3.‘.43“” Q\S‘..\.Ld sl @;\5 J,,iﬁ (3)‘}&5‘

&

Goamnay 5ya (g9 Slall Sl (§ gana Gud il

@A) Bpa g5l G g\l

4.5

15

Adhesion Strength (MPa)

0.5

S |
2.5 J/.:

1 2 3 4 5
Wieght Percentag

A= Na2SiO3+

G.Powder

Na2SiO3+
C.Nano

900
800
700
600
500
400
300
200
100

Crrosion Current Density (nA/cm?)

+ i
1 2 3 4 5
Wieght Percentag

== Na2SiO3+

G.Powder
Na2SiO3+

C.Nano

il As)ial JSUl) s ABUS a5 (6) Js&
Bpa geuSolall Cud) Sl (g gy dac Aall s gall

55

& ?39'{9“” le...\.kd ‘3.«4“\ Aslia J:\l:! (5) ds.dn

Asamag 3o (59 8kal) gl (5 pauna Guand i



=

() Number 7 Volume 22 July 2016 Journal of Engineering

(A B gl Gl A By gsildl) G g\l

1.2

[any

o
[

o
o)

Na2SiO3+
G.Powder

Na2SiO3+
C.Nano

1 2 3 4 5
Wieght Percentag

K-Value(w/m.k°)
o
D

o
N
1

o

Sl lSlial al) baglh) i (7) JSi
Qsuslly 80 ggoSilall CudlSlly das dal) o 5135l
LA By ggilil

56



