
o b e i k a n d l . c o m



Conclusion 

Conclusion 

The main conclusions drawn from this study can be summarized as follows: 

o X-ray diffraction analysis showed that: 

- Small angle XRD patterns of pure SBA-15 andAlSBA-15(5, 7 and 14) supports showed 

typical ordered mesoporous structure with 2D hexagonal (P6mm) space group 

arrangement. 

- Small angle XRD patterns ofNi and Pt-supported SBA-15 and AISBA-15(5, 7 and 14) 

catalysts almost the same as that of pure supports, but the intensity ofdjoo reflection was 

diminished at high Ni or Pt loading especially for catalyst sample containing 15 

wt%Ni/SBA-15, indicating that the hexagonal ordered mesoporous structure was 

partially destroyed. 

- In case of using SBA~15as a support, Ni and Pt ions are present as an extra framework 

species according to a0 values and pore wall thickness of sample containing 15 wt%Ni 

was higher than that of SBA-15 indicating that the metal cover the pore wall increasing 

their thickness. 

- In case of using AlSBA-15(5, 7 and 14) as supports, Ni andPt ions are included within 

the alumino silicate framework according to a0 values except for catalyst sample 

containing 2.5 wt%Ni/AlSBA-15(14) in which Ni ions present as an extra framework 

species according to a0 values. 

- Wide angle XRD patterns for Ni/SBA-15 catalysts showed NiOOH, NiO and quartz 

phases. Their intensities increase by increasing Ni concentration. 

- Wide angle XRD patterns forNi/AlSBA-15(5, 7 and 14) catalysts showed only Ni-Al-Si-

OHphase. Its intensity increases by decreasing ns/nAi ratio of the pure support. 

- Wide angle XRD patterns for Pt-supported SBA-15 andAlSBA-15(5, 7 and 14) catalysts 

showed three diffraction peak due to inter planar spacing of cubic platinum metal 

structure. Their intensities increase by increasing Pt concentration. 

N2 adsorption - desorption isotherms of SBA-15, AISBA-15(5, 7 and 14), Ni and Pt-

supported catalysts were found to belong to irreversible type IV isotherm with HI 

hysteresis loop, according to IUPAC Classification. And characteristic of capillary 

condensation inside uniform cylindrical pores. 
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- The capillary condensation area became smaller at high Ni and Pt loading. 
- BET surface area, total pore volume and average pore diameter were affected by Ni 

andPt impregnation due to some obstruction of the support pores by added metals. 

- In case ofNi and Pt- supported AISBA-15(5, 7 and 14) catalysts, BET surface area, 

total pore volume and average pore diameter were more affected by Ni loading than by 

Pt loading. 

o All DSC curves of pure SBA-15, AlSBA-15 (5, 7 and 14), Ni and Pt- supported 

catalysts showed stability up to 600°C. One endothermic peak appeared corresponding to 

dehydration of the physisorbed water. AH and AS of the dehydration event increased with 

increasing Ni and Pt concentration. For Ni-loaded catalysts only show a second 

endothermic peak corresponding to the dehydroxylation of OH present in NiOOH (in 

case ofNi/SBA-15) and in NI-Al-Si-OH (in case ofNi/AlSBA-15(5, 7 and 14)), especially 

in high nickel loading. 

o Dehydrogenation of cyclohexane and hydroconversion of n-hexane in the co­

existence of (5,10 and 15 wt %) MSBA-15, (0.3 and 0.6 wt %) Pt/SBA-15, (2.5 and 7.5 

wt %) Ni/AlSBA-15 (5, 7 and 14) and (0.3 and 0.6 wt %) Pt/AISBA-15(5, 7 and 14) 

catalysts had been studied. The conclusions are summarized as follows: 

Dehydrogenation of cyclohexane into benzene gave the highest yield over 0.6 

wt%Pt/SBA-15 and 0.3 wt%Pt/AlSBA-15(5) bifunctional catalysts and its selectivity 

achieved ~ 100 over the whole range of operating temperature (250-450° C). 

- Hydroisomerization of n-hexane over 0.3%Pt/AlSBA-15(5) showed the highest 

isomerization selectivity. 

- Pt-supported SBA-15 catalyst samples didn't show any catalytic activity toward n-

hexane conversion while Pt-supported AISBA-15(5,7 and 14) catalyst samples were 

catalytically active and give rise to hydroisomerization of n-hexane. This may be 

attributed to the acid nature ofAlSBA-15 support. 
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Conclusion 

- The hydroisomerization selectivity ofn-hexane took place over Pt/AISBA-15(5, 7 and 

14) catalysts increases with the decrease ofns/nAi ratio of the support in the order: 

0.3%Pt/AlSBA-15(5)> 0.3%Pt/AlSBA-15(7)> 0.6%Pt/AlSBA-15(14). 

We may stated that the less the ns/nAi ratio is, the more the number of acid sites is, and 

the larger the conversion ofn-hexane is. 

- Hydrocarcking ofn-hexane and cyclohexane were observed over Ni/SBA-15 and 

Ni/AlSBA-15 (5, 7 and 14) catalysts with different percentage. 

- n-hexane cracking into propane was the predominant reaction over Ni/AlSBA-15(5,7 

and 14) catalysts while in case of Ni/SBA-15 gave many cracking products such as 

(methane, ethane, butane andpentane) beside propane which was formed mainly at high 

temperatures only. 

- 7.5 wt% Ni/AlSBA-15 (5) was highly active cracking catalyst and could be used for the 

hydrocarcking of heavy petroleum fractions to lighter ones. 

- 0.3 wt% Pt/AISBA~15 (5) was found to be the most active and selective catalyst for 

isomerization and dehydrogenation reactions so it could be used for hydroconversion of 

waxy petroleum distillates to obtain lube oil and fuels as kerosene, jet fuel, 
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^ ^ V S i n n 

" ( J j l i j a jU i l A j i ia . j j JU^ i t Ci!2ta^2>uii ^gi l ^ a l v ^ m l j ^luuJi AJSOUIJ JiijxJl (Jgl i2" 

./AjjjJaC C-LuuS j >_$i*ii ^ Aiwisil jjn»tn>ta :*UA1*]| <&.j^]{ 

Jj—».j ^ 6^lc CJuiaJi *J*S^^ £juk&\sHj (J j j ld l ^c-liwa ^ Ij;u£ I j j J *UV1 *^* t$* 'Lnffinull CjliiajLl] S^JV l <—I*SJ 

. f j ^ j i y ^—SI jj£ikui_JI (j—* ^ k k * L_UJU ̂ îfr iSj^i (j*& j (SBA-15 ^ji%*jIYI^j (SBA-15) j j * ^ - * " 2̂ 

, (N2 physisorption) g p - j j V ^ o?-^—0^ JiJ—i*Vl , ( XRD)3m»n \\ A\*JN\ £kJ j$ fAj^-s ^ ^ j .<-sjj*iSt 

J—j-ftSJ ^ *C-JSIJ 3il ^jtiiS! dt j^ ia l 3 j .( T G A ) d/j\jz^ (J&J^ JSi^ L ^ ^ j { D S C ) ^gijJalsbil ftjgiLall JJUJUJI 

, A Jfrjjll ?r,)a,>iL„ II <L*Xuba / j ! «jfcull Csj^lal tillJsS . <—>Latui,J.1 ^^JJSI.LUJI L_iuj2ilj Cth.fi.-kl .iSS (JSjijlt j a j i iDl j i l j ^Woll 

p i j-—ul j ^ i l x i l (jlm^£,.\S I j iusS j S^jxjt I ^» j> j j j j g j { Cj^LjaJiit JjJ>*a (J> CJ! j l iaJI i'tyl (^ JiaJt .LLuLil! (J*J^ «iSj 

, SBA-15 

!eU&) j ILI>JI') uiliixJl j j f l l jj-o a j j i u j i j ( j j j i>J 0.3 4-jir- <J<a*>..*ti __j 5 ~ ajjb<-ijll ^jjl ^JJSJJJJJ) AAWU ^ îc- <_£JJAJ ^Sil 

^—a lj j 3A. JSLUU J^aJVl' JliaJ! J^ial «i§_5 - L H J ^ CS^ ^ J a - ' J cs^5^' ( j lm^I t <j* jj3k._jj0^31 P^J "̂̂  AJIAC- ^ i ^ 3 ^ 

j i i j i£ j 2^1 ĉ- ^gi A ^ > * L S j ^ i » ^ i W ^ J ^ i ^ 3^ t.<ŝ ;W ^JAa-Jl S B A - 1 5 a j j i i * j lV i j S B A - 1 5 JiaJl CslijC- LCUJ 
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