CHAPTER V

CONCLUSIONS AND RECOMMENDATIONS

Conclusion

1. Corrosion Resul&gt_ (‘kulws

N i b

1) Immersion o mens mmus corrosive medias, such
as H,0, HCl in H,O an. Cy el €, ¢ appearances on specimen
surface to be small pits distribe i : tvhib?% ace area of specimens
uniformly. Those corrosion 7€s - form of uniform corrosion. The
example of corrosion regult/by ' oﬁos?ve medias is that result

obtained by exposure Of Spg 1meii 1 H,0, ) ﬂpm HCI in H,O, Hg in
cyclohexane at the ambi€nt em_.pJ i ich were 14.6595, 29.4480 and

2) immersioru)f th;si;é_éﬁné 1n solvents, llLbsolute CH;0H and PE

corrosion appe ﬁ ﬁfgﬂmmﬂﬁ h visual check and by
photomlcrogra imens immersed in
CH;OH and PE, for ex ﬁiﬂe at ambient tempgawere 0.0764gand 0.3101 mdd

respecu@yﬁrﬁl@ iebitls et dlighlly Inressed | with fienperature, - or

mdcpendent on temperatures.

3) Immersion of specimens in the CH3OH + 150 ppm DMM and PE +
150 ppm DMM solutions appeared corrosion characteristics in the form of
uniform corrosion, but was very low. PE + DMM provided more corrosion area
distributed than CH;OH+DMM. The corrosion on specimens immersed in these

solutions must be resulted from reaction with Hg because its appearances were
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similar to that corroded by Hg in cyclohexane and also different from that
corroded by H,O. Corrosion rates caused by these solutions, for example at the
ambient temp., were 0.2737 and 0.2672 mdd, which were 3.6 and 0.9 times
higher than those obtained by pure CH;OH and PE respectively. The corrosion

rates were also independent on concentration of DMM.

4) The corrosion results d) by the CH;0OH + 150 ppm
DMM/PE + 150 ppm DMMsglutlons addéawith.150 ppm HCI were opposite.

Those resulted from QH;QH‘FD ! '+HC1 solution were uniform corrosion,
ailar to those corroded by the DMM solution

s ate s ightly more than those. Inversely, the
sed by"PE+DMM+HCl solution seemed to be
he PE +;)W'Sohnon The corrosion rates for both
systems CH;OH+HCI+*DMM and ‘PEH;[;({;ljr,DMM for example at the ambient
temperature, were 9.869 f auld 1. §§15 mdﬁ,_‘respectWely, which were 34 and 6.3
times more than those results cguscd by __gﬁlutlon without HCIL.The corrosion
rates obtained by the CH3QHff 150 ppm BMM + 150 ppm HCI solution
increased obwously with_exposure temp Wtureswh';:;eas those obtained by
PE+DMM-+HCI exp‘éctedly mcreased ’I‘he corrosion rates caused by the
CH;0H+DMM-+HCI1 ‘c’orroswe system increased with DMM concentration at
the elevated tem)eratum and were mdependent on.the. DMM concentration at
low temperaturg stch;-as ¢ 10’°C whereds those-by the PE+DMM+HCI were
mdepend@qgipn_DMM ‘g‘:onpf;‘r‘l___tr.aue_m

which their appearanc
without HCI, but its_gus
appearances and quanti

lower than those caused

Comparison of corrosion results obtained by the CH;0H + 150 ppm
DMM + 150 ppm HCI corrosive system with those obtained by the
CH;OH+HCI system indicated that their appearances scanned by SEM were
more similar to each other. This implied that corrosive agent of the
CH;0H+DMM-+HCI corrosive systems were both DMM and HCIl, whereas
That of CH;OH+HCl was only HCl. The rate of the later at ambient
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temperature was 6.90 mdd in comparison to 7.30 mdd resulted from

CH;OH+DMM-+HCIL.

The corrosion result caused by the PE+DMM+HCI system, for
example at 10°C, was 1.74 mdd, which was lower than that caused by the
PE+HCI, 3.18 mdd. The corrosive in the corrosive system should rather
be HCl than DMM. Howeve% &m / imilar appearanes but different
from those obtained from Hmwlo ex

p Corrosnon Rﬂﬂ/ i ‘E\l‘!m Si M

corrosion. The corrosion f&(s* :ob@y
cyclohexane soluuonj were 3.96 and 0. md, respectively. The appearances
caused by both corrosive ems Wer viously. The rates obtained

by H,O and HCl in ] ;j) solutlons increas ature in exponential.

Zl;‘mﬂﬁ?ﬂmﬁ (121014l
“’“‘ﬁe’ifﬁ"“rwﬁ"ﬁm YRIINYIA Y

3) PE+DMM-+HCL, PE+HCI and PE+DMM+H,S systems provided
lower corrosion rates in comparison to those obtained by CH3OH as solvent.
The corrosion rate of the PE+DMM system at 10°C was 0.0991 mdd, 2 times
more than that of pure PE at the same temperature and the rates of this system
was slightly increased with the exposure température. Its corrosion appearances
was uniform corrosion caused by reaction of Hg dissociated from DMM.
Adding HCI into PE+DMM solution made corrosion rates increase because
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HCI reacts with DMM to break C-Hg bond resulting in releasing Hg*" to
corrode specimen, for example at 10°C, its corrosion rate was 5.2594 mdd 53
times higher than that corroded by PE+DMM solution. The corrosion rates of
the PE+DMM+HCI systems tended to decrease with temperature, which was

due to small amount of PE leak out of reaction flask at the higher exposure

temperature.

Comparison of u%hon ggused:ﬁ?E+DMM+HCl solution with
PE+HCI solution showed-that pra—— €0 os1onWe former was little higher
than that of the latte pl

corrosion rates resulig ¢ the PEA splﬂbql were mdependent on
ances obta e& Ry PE+HCI system grew
corrosion, whereas the
width and depth.

temperature. The cori@sigh Appearas
more in width than in'
appearances obtained b [M:+H _
§7 Y
In the PE+D : "'Héj—&ﬁﬂf’s@tem, the reaction of DMM with
miniur imens, which the appropriate

ity of HCl in PE, then

1:1. Its corrosion rate

varying DMM conce::ration was littl
slightly changed, and §htly mcreased wﬁh tempera
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Substitution HCl with H,S in the PE+tHCI+DMM corrosive system

reduced corrosion rate.

4) For the systems having CH3;OH as solvent, the corrosion rates
caused by the CH;OH+DMM solution were higher than those caused by pure
CH;OH, slightly increased with the exposure temperature. Their corrosion
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appearances on surface were lots of small pits disstributed over the whole

surface area of specimen with large holes at some positions.

Adding HCI into CH;0H+DMM solution increased corrosion rate

enormously, for example, at the ambient temperature, the corrosion rate

resulted from the exposure in th 3OH+DMM 200 ppm+HCI 150 ppm
solution was 746.37 mdd, 700 r than that corroded by the
CH30H+DMM solution, .ﬁ&i_ mdd osion appearances on the

surface were in the form

Im C rroslon-..____

, tes corroded by CH;0H+DMM-+HCI1
solution to those corro he éH3éﬁ+ Cl solutlon show that its corrosion
rates were much higher #han that ¢ 2 ' by the tH3OH+HC1 solution, 8

@sigh 3 . increased with temperatures in
exponential, whereas those of th&»!a"_ r mcre d‘w1th temperature in linear.
The higher temperature, é*,’gﬁﬂ'erenww rrosion rates between the two
corrosive systems. HCIl added 'gbac’t(em.DMM to break C-Hg bond in
DMM, however, nct&ul this factor yrrosion alone but also CH;0H
did that. CH;OH attatl ed the aluminium amalgam. hi ¢h resulted in elemental
Hg generated and the nlercmy\;viﬁ fa;m amgam wﬂl aluminium metal.

¢ o LY
If the%ﬁuaog m mm E[Jél] \I]sﬁower than 1 : 1, the
corrosion rates corro m the CH;OH+DMM#+HCI solution were independent

on concBrl gt thar raolotas high i 11, these

rates were mcreased enormously, but still independent on concentration of
DMM.

Comparison

Agitation of solution made corrosion rates slightly lower than those
obtained by the without agitation solution because flowing of solution
destroyed corrosion product shape like whisker, adhering to specimen surface,

which the whisker was the place to keep elemental Hg and to evolve gas
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product for reactions. The corrosion appearances on the surface near hole for
mounting corroded by the solution with agitation were in form of intergranular

corrosion around the hole for mounting and cavitation at the lower end of the

specimens.

Adding H,S into the CHg,Q‘Ir,) solution in stead of HCI resulted
in similar corrosion rates. - /

Recommendations 7 s

Factors affe osion € : pxt-riﬂ;wncemed with corrosive
media, should also b £d s eslksta}ge to corrosion of each
material, types of materi sh(e conditions, etc., as listed
below ;

1) It should do the exﬁzuji te .._ji:"“n the other materials such as mild
steel, stainless steel and somé-kinds p‘f‘ hlas g . Moreover, using the
commercial stand -:j mens.1n.tho xperients should be more
appropriate than maklﬁ the speci
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h1gher in gas phase.

3) The semiwork test of the exposure of the various specimens in the
DMM solutions should be do ether in gascous or in liquid solution because
conditions of operation can be more widely varied in semiwork test than in
laboratory test. Velocity of corrosive solution in this test is the most interesting

factors of all in this exposure test. Agitation of corrosive solution in the
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foregoing test will reduce corrosion rate alittle because concentration of DMM
that flow to contact specimen surface in each round in lower, whereas
concentration of corrosive media that flow to contact specimen in secmiwork
test is always fresh. Furthermore, in semiwork test, it can adjust flow of
corrosive solution not in cirele, then concentration of corrosive nedia could be

keep constant, which should lead to in¢reasing of corrosion rate.
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