CHAPTER 4

RESULLTS AND DISCUSSION

4.1 Synthesis of tetrahexyltin by Grignard reaction.

The reactants and ~ & 'solgents had to be absolutely dry

and the hupidity had to.be & otall ded from the reaction

This synthesis Lo “ \H. ng the solvent, THF
with toluene after en synthesized and
allowed the Grignardfredogni \\ stannic chloride in

dried toluene. This 4 > 38 14 \ the product and prevent

' * F complex, which would
t was believed that the
product yield inprease g_f'g,r-' hility of stannic chloride

in dried t,oluen Cwas-betber than THF and ethel:(22,23), otherwise,

- &

toluene had much tﬁhe and ether and did

not form the solid gomp lex with st nic chloride. In this study

the result ﬂ:uﬂ Qs‘VloE/J %ﬁ wgn ﬂ ﬁlc -chloride.

Characterlstlcs of Fetrahexyltin ((C H ).91) were

‘ e't1a
confifqileﬁ;}a ﬁﬂﬁm uma@eﬂ EI f] a EJ

12, yuR showed the peak of CH - at 14.193 ppm, -CH,- at
22.861,27.141,31.692 and 34.346 ppm, réspect.ively.

The peak of CH_-Sn appeared at 9.263 ppm.

'Ma,ss Spectrum showed base peak at 375 and m-85/e at 373

due to it lost C_H,, as following equation:
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(CH,,),Sn =-----=-- > (CH, ) Sn* + C.H,,

0135 a8

M.¥W. 373 M.W. 85

4.2 Antiknock properties of tetrahexyltin, iso-propyl and

iso-butyl alcohols.

Tetrahexyltin was tested for their antiknock-

properties in gasoline | d without alcohols. This

compound was selecte e bts st.abilit.y and its
solubility in gaso/ wm \'\r‘ data were taken from
g S \\\\ and alcohol content
' ﬁ\\\ practical blends.

Results from octanegnu ~\-‘\ gasoline composition

the sample with ti

54, 7% and 10%

base mixed with tetrahe 1 "" Jcoh \ howed that they had
antiknock property bo e composition and high
octane gasoline compo oncentrations of tin and

alcohols. y :

Fig 3.5 gl able . et ed t. the RON data for

gasoline ccﬁosnld\“mxed withgtetrahexyltin and iso-propyl

uﬂ ’warﬂinﬁ W%H ft]h the gasoline
iiif,"?‘),mmlfi AR AN

composition containing 5%, 7%, 10% IPA increased octane number by

alcohol

1.4, 2.3, 3.9 units respectively which were compar'ed with gasoline
conposition base. As the gasoline composition base was mixed with
tetrahexvltin and IPA, to compare with gasoline composition base,

the octane number increased by 2 - 5.1 units.
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Fig 3.6 and table 3.2 presented that the RON data for
gasoline composition containing tetrahexyltin and  iso-butyl
alcohol (IBA). These experimental data demonstrated that gasoline

composition which contained 1g Sn and 2g Sn added octane number

by 1.2 and 1.9 units in s\ ” th gasoline composition base.
When 5%, 7%, 10% IBA weie - added iti

ine composition base,

b@sohne composition
containing 5%, T#, ' d/slse it.ion base were 2.4,
2.8, 3.8 units res i i | "\ blended

differences of the o

lcohol were

number increased
by 3.2-4.8 units in 3_j;,~' asoline, composition base.
the RON data for the
blends of gasoline co iﬁﬁgﬁ;g ; rabexyltin and alcohols
(IPA:IBA; 50:50):

Ye m,rt_,;} __eﬁz : pline composit.ion vwhich

contained lg Sn '_’_n AN = Oy _lul.-unn-A{nﬁ.i—-ﬁr.ﬁ-i:%---'-.%,i which compared
: 1 unit. The observed

with gasoline com;ﬁi

octane number of gaqoane comp051t. mixed with alcohols increased

o 17, 2o b LY BHRG WA v st

composition base After tin gnd alcohols, were blen together,
the oa mﬂaﬁ mimu%flf}mﬂ’}ral& comparing
vith gasollne composition base.

Fig 3.8 and table 3.4 illustrated t;hat, the RON data for
the mixing of gasoline composition with tetrahexyltin and IBA at

high octane number. From these remarked results, when 1g Sn and
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2¢ Sn were added in gasoline composition base, the octane number,
by comparing with gasoline composition base, advanced by 0.5 and
0.9 units. After tin and alcohol were blended together, the octane
nunber which compared with gasoline composition base increased by
1.9-3.5 units.

The data of MON rating and RON rating in table 3.1-3.4

showed that the sensitivities of fuel were in the range of 4-8

’”&ndlcated that the octane

1g Sn were resembled

units.

From these exp
numbers of gasol1ne

the octane numbers o milxed with 2g Sn in

increments. The ga 0! '»: 2 »%. ' ge concentration of
alcohol produced : _""-:é'. RON  rating than small
conceﬁtration. The g wh gh blended with mixed
alcohols increased i " smoobkhly than using alcohol
alone and the octané 13 ‘7ﬁ-gi.' . ’n' ?A and IBA, see fig 4.1.

The sen51t1v1tles of fu'ﬁgi%ﬁyﬁﬁ?i he performances of fuel

were accept,a,bl > "’.I:P,:v__'n-—n\i‘l_oanl--nu:5af;;;i';-:; o spa,ced, very much

]

(4-8 units).

The Iqlmde't,erminat.ion of volatility were tested through
osoe Al o T vkl dedded"d VI )T 6

Results from distillation of gasoline composition base
blended with alcohols demonstrated that they volatiled in the ASTHM
standard.

Results from Reid Vapour Pressure of gasoline composition

.mixed with alcohols showed that RVP were quite
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FIG 4.1
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low because the preparation spent a lot of time before tested and
nade the light composition lose.

Determination of copper corrosion showed that the blends
of gasoline composition and alcohol had the least corrosiveness.

(No.1)

The gum contents in comp051t10n containing alcohols

were checked and repor tents were not more than
1 mg/100 nl.
Heating val ion. was more than gasoline
composition mixe sed when the mass was
reduced. However, i ] '7v~” ;f:' \e Gonposition mixed with
alcohols were incregfed b cohe hen dropped a little.
These experimental dafa :“i ha | ¢ optimum of heating value

was 7% alcohol.

Al of the te howed that the gasoline

composition con?%%r_ well, had a little

corrosion, good s@ai
A comparis@n.. antlkno property improvement of

tetrahexyltﬂ ug ? %I 81%]15 w&]‘ ﬂsﬂ:ﬁ found that 10%

alcohol mlxed with 2g Sn coudd be improwed the RON, by 5 units
correq mg aﬁﬂﬁmunm rlflmgqua\& was much
cheaper than MTBE and organotin compound could be synthe51zed by ‘
the use of tin which bad very much in Thailand to decrease the

cost of synthesis. For these reasons, alcohols and organotin

conmpound should be interesting to replace MTBE.
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