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Abstract 

    The photodegradation of n-hexacosane (n- C26H54) by sensitized zinc oxide was 

investigated. The zinc oxide was modified by different weight of crystal violet (0.1, 

0.2, 0-3, 0-4, 0.5, 0.6, 0.7 and 0.8) gm  using a Pyrex state reactor  25 cm
3
 irradiated 

with modified immersion halogenated lamp ( 400 -700 ) nm. at 298 K with air flow. 

   The photodegradation of n-hexacosane  using sensitized ZnO, which is achieved  by 

the irradiation of suspended solution consists of  0.01  mole n-hexacosane dissolved in  

25 cm
3
 of n-nonane with  0.12 gm of sensitized ZnO by visible light from external 

source through a side window of quartz inside a Pyrex photo reaction cell of  25 cm
3 

at 298 K. 

    Several experiments were carried out at various conditions to attain the best 

degradation of n-hexacosane using sensitized ZnO. These experiments include the 

amount of dye on fixed mass of ZnO, the amount of sensitized ZnO, the size of its 

particles, the flow rate of air flow in the reaction cell, the temperature effects and the 

time of irradiation. The main photolytic products of n-hexacosane photodegradation 

processes were heptane, octane, nonane, dodecane and tetradecane. 

    Gas chromatographic using FID and IR spectrophotometric techniques were used to 

identify the photocalalytic degradation products. Also the sensitized ZnO and dye 

were studied by using X-Ray Diffract ion spectrometric technique. 

    According to the obtained results a reaction mechanism of the photodegradation 

processes of n-hexacosane by sensitized ZnO was suggested. 
 

 الخلاصة

  ZnOألمحفوز  ا ئكسوٌد الر رنوٌ   (n-C26H54)هكس كئسو   لتمت دراسة التجزئة الضوئئٌة لنووئر مو     
( غم م  ائكسٌد الر رنوٌ  ا سوتردام  2 .1 . تم تحئٌر )  Crystal Violetالمحسس اناغة الاوفسج الانئري 

 مو 3 سوم250 فوً غورام (1.2ئ , 0.8 , 1.0  , 0.4 , 0.6 ,0.2 0.1أئزا  مرتنفة م  ناغه الاوفسج الانئري )
وو وئمٌتر فوً  (400-700)الا ٌركس ائجئد منا ح هو لئجٌوً محوئر غو طس  الم ء المقطر فً رنٌة تشعٌع م 

لنع مول المسو  د المجهوز ئ مق روتهو   الضوئئٌة الفع لٌة تٌ ر م  الهئاء. لدراسة ئإمراركنف    298درجة حرارة 
توم إجوراء التف  ول فوً رنٌوة  . الوئرمو ل هكس كئسو   تكسوٌراوفسوج الانوئري فوً افع لٌته اعود التحوئٌر انواغه ال

مو   و فوةة  مو  رو ل نو در مو  منودر رو رجً المرئوً ضوئءالا سوتردام 3 سوم 25الاو ٌركس سوعة  م  تف  ل
 سم .  2الكئارتز قطره 

هكس كئسو   مثول  لئر مو  دد م  التج رب لتحدٌد الظرئف المثنى  لدراسة التجزئوة الضوئئٌة لنوو إجراءتم      
ئكمٌوة ائكسوٌد الر رنوٌ  المحسوس  ائكسوٌد الر رنوٌ تغٌٌر كمٌه المحسس الضئئً )الاوفسج الانوئري ( إلوى 

 ئتوأثٌركةلك تم دراسة تأثٌر حجم دق ئق الع مل المس  د المحسس ئسر ة جرٌ   الهئاء الم ر فً رنٌوة التف  ول 
  سور ه  منٌوة التجزئوة الضوئئٌة لنوئرمو ل هكس كئسو   اوٌ  ) درجة الحرارة  نى معدل  ئتأثٌرفترة التشعٌع 
( كنف  ، تم حس ب ط قة التوشٌط لتجزئة الوئرمو ل هكس كئسو   ا سوتردام  نواغة الاوفسوج الانوئري 298 - 338

 /مئل. لكٌنئ جئ( 22.9ئك وت )
وٌه الآشعه تحوت الحموراء   درست وئاتج التف  ل الضئئً المحسس ا ستردام تقوٌه كرئم تئغرافٌ  الغ ز ئ تق      

 ألمسو  د ئ هٌودرئك رائو ت مق انوه مسكسود  )ك رائوٌول(. كوةلك درسوت العئامول  رفٌفوةئ ك وت الك و ت مشواعه 
  (IR) ئ مطٌ فٌة ألأشعة تحت الحموراء XRD السٌوٌةتقوٌة حٌئد الاشعه  ما ستردا المجهزة ئالتً تم تحضٌره 

المحسوس اضوئء الوتو ئج  لنوئرمو ل هكس كئسو   ائجوئد الع مول المسو  د ةالضوئئٌ. تم اقتراح مٌك وٌكٌة التجزئة 
 التً تم الحنئل  نٌه  . 
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Introduction 

      Several number of researches were carry out on photocatalytic (degradation , 

oxidation , hydrolysis ,cleavage of water , production of amino acid )
 (1-5)

  using 

different semiconductors oxides(TiO2 , ZnO WO3 ) with direct excitation by Ultra-

Violet irradiation sources  as Figure 1 .  

 

 
 
 

 

 

 

                                                                                                                                  

                                                                                                                                                           

Figure 1: Direct excitation of semiconductor oxide 
     Later more attention has been given to TiO2 catalysts loaded with deposited metals 

to increase the activity for the photodecomposition of water to hydrogen. A particle of 

platinized TiO2 can by investigated as a short circuited PEC cell 
(6-7)

, where reaction 

occurs by electron and hole transfer at different sites on the particle as in Figure 2 : 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Ag deposited on the TiO2 surface 
 

      Other workers 
(8-10)

  were improved  the efficiency of electron transfer from each 

sensitizer (CdS , Bi2S3) to TiO2 and extend the absorption spectra of TiO2 to visible 

region by using junction with CdS or Bi2S3 as in Figure 3 . 
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Figure 3 : Sensitization by coupled semiconductors 
       Recently, many researchers 

(11-13)
 were succeeded to improve in the 

photoelectrochemical processes using organic dyes to sensitized semiconductors 

oxides with large band gap. These dyes adsorbed on the surface of metal oxide 

absorbed visible light and promoted to excited state which leads to inject 

photoelectrons into the conduction band of semiconductor oxides and become 

oxidized to cation radical as in Figure 4 .   

 

 

       

 

 

 

 

                                                                                                   

  

Figure 4 : Charge transfer processes 

   The aim of present work was to extend the range of photocatalysis to longer 

wavelength (400-700) nm by modification of zinc oxide surface by adsorption of 

crystal violet on its surface. Also to study the photodegradation of n- hexacosane 

using the above sensitized zinc oxide. 

 

Experimental 

A. Chemicals: 

1-Zinc Oxide: Band gap (3.4ev), purity 99%, particle size 100 mesh supplied by Fluka                                                     

AG. This is further grinded to smaller particle size of 200, 300 and 400 mesh using 

Karl Kolb DW 4188 stainless steel sieves                                                                .           

2 - Crystal Violet: It is supplied by B.D.H.Chemical Lted. Pool, England, with purity                                                                                                                                                     

99% and used as supplied with λ max =588nm.                                                        .           

 

 

 

 

 

 

 

 

Crystal violet 

 

3 - A - Normal ( hexane, heptane, nonane, decane and tetradecane ) were  supplied  by                                                                             

Fluka A.G. Chemical Fabrikc Ch - 947 with purity  99 %                                      .                                         
B -Normal octane was supplied by Reidel -De. Haen A. G. D-30I3. 
C-Dodecane was supplied by B.D.H. Ltd. Pool, England, with purity  99%. 
D-Normal Hexacosane was supplied by Merck with  m. p. 328.8 K. 
4 - Gases used for photochemical reaction: 

      Nitrogen and hydrogen gases were supplied by Al- Mansor Company, Iraq, used 

as received. Air was obtained from a compressor existing in the laboratory filtered by 

passing it through a special filter to remove the trace or small solid particles and 

humidity .All gases are saturated with the same hydrocarbons. 

C NN

N CH3  )(
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B- Apparatus: 
1-Gas-Chromatograph supplied by Pye Unicam, series 304 with Flame 

ionization                                                                                           

Detector and Computing Integrator type PU 481 Philips for data analysis 

Chromatographic Column type OV1 with methyl silicone and molecular 
service (mesh size 100 -120) and 1.5 m.  length and 0.4 mm in diameter 

was used for analysis. 
2 -IR spectra using Perkins - Elmer 1330 KBr disc and thin films for 

liquid sample      was used.                                                                                                              

. 

3 – XR Diffraction type D 5000 with Cu K∞ a radiation supplied by 

Siemens,                  Germany was used to study the ZnO and sensitized 

ZnO after photolysis. 
4-Light Intensemeter supplied Crystal Production Aspen Colorado Watts 

/ SQmeter. 

5- Double beam Uv-Visible Spectrophotometer Cintra - 5, Beckman used 

for measurements of light intensity.. 

 

C - Preparation of sensitized ZnO: 
    The sensitized ZnO with crystal violet were prepared by adding 1.2 gm 

of ZnO to 250 cm
3
 of aqueous solution containing different weight (0.1, 

0.2. 0.4, 0.6, 0.8, 1.0, 1.2, 1.4, and 1.6 ) gm of crystal violet. The 

processes is accompanied by continuous stirring for 5 hours in photolysis 

cell supplied with immersion modified halogenated lamp and an air 

current with rate flow  3  cm
3
 / minute at 298  K as in Figure 5 :  

 

  
 

8 
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2-water cooling inlet 

3-watercoolingoutlet 

4 - vent       
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7 - reaction chamber       

 8 - mangnetic stirrer 
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Figure  5 : Main parts of the photolytic cell used in, photocatalytic 

 degradation of saturated hydrocarbons          .     

D- Methods: 
     Photocatalylic degradation of' n - hexacosane was carried out in other Pyrex static 
reactor with quartz window to received the irradiation generated from modified 

halogenated  lamp (400-700) nm. In all experiments  25  cm
3
 of mixture,  0.01  mole 

n- hexacosane dissolved in  25 cm3 of n- nonane with  0.12 gm of sensitized ZnO 

with different dyes at  298  K. The solution was suspended by a magnetic stirrer as in 

Figure  6 . 
  
 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

                                             Figure  6: Photolysis cell  

      Periodically 0.25 cm
3 

samples of reaction mixture were drown by microsyring and 

 centerfuge to separate solid catalysts. The supernatant liquid of the reaction was 

analyzed using gas chromatographic technique. 

 

E- Preliminary Pretreatments: 
    A typical chromatogram has been done for standard hydrocarbons (n - heptane, n-

octane, n-nonane, n - decane, n -dodecane, n - tetradecane and n - hexacosane) as 

shown in Figure 7. 
    To identify the photocatalytic degradation products, by comparing its retention time 

of each hydrocarbons in the irradiated mixture with corresponding retention time of 

each hydrocarbons in the standard solution. 
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Figure  7 : Gas chromatogram of .standard hydrocarbons .separated 

on OV1 column identify by FID 

                         . 

Results and discussion: 
1 - Characterization of naked and sensitized ZnO. 
    The naked and sensitized ZnO by crystal violet was characterized by: 
 

 

A - XRD spectrum: 
    Figure 8  shows that the naked zinc oxide spectrum  8 - a  has been specific two 

theta 2θ ( 56.5 , 47.5 , 36.5 , 34.5 , and 31.5 ) and specific intensity.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (8): XRD spectrum:    a - Naked ZnO.  b - Sensitized ZnO with crystal violet.                                                                                                              
   

 While the deposition of crystal violet on the surface of  ZnO gives a new  spectrum  

 8 - b  which shows a shift in 2θ and reduction in its intensity , also this precipitation 

of crystal violet on the surface of ZnO leads to appear of new peaks 20 ( 13 , 15 , 17, 

19.5 , 22.5 , 23.5 and 28) in spectrum are not exist in the original spectrum , this may 

due to the distortion of the crystal lattice of ZnO . Also the precipitation of crystal 

violet change the location of 2θ by 0.2 A
0
. 

B- IR -spectrum: 
    Figure 9 shows IR spectra of naked Zinc Oxide, crystal violet, and sensitized ZnO 

with crystal violet. 
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                                        Figure (9): IR spectrum:                        
a-Naked ZnO.  b- ZnO sensitized by crystal violet.  c- Crystal violet. 

    It is clear form the above spectra that the presence of crystal violet on the surface of 

ZnO cause the appearance of specific peaks in (1000 -1500 ) cm
-1

 which is belong to 

crystal violet, not present in the spectra of naked ZnO. 

 

2- Preliminary Experiments. 
      Many experiments were made to determine the conditions necessary for photo- 

catalytic degradation of n-Hexacosane before and after precipitation of dyes on the 

surface of naked ZnO using visible light at 298 K for 5 house irradiation. The   results 

as in Table  l : 

Table  1 : The effect of different conditions on photodegradation of n-hexacosane at      

298 K .            

 

    From the above table the sensitized ZnO by crystal violet was used in 

photocatalytic degradation on n - hexacosane. 

 

3 - The effect of sensitizers (dyes) concentration deposited on the surface of ZnO on                                          

photodegradation of n-hexacosane.                                                                              .                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

For  this   purpose   several   sensitized  ZnO  samples  using  crystal   violet   with 

dyes concentration in the  range from (0.1 - 0.8) gm/lit. The photocatalytic 

degradation of n-hexacosane in a given time is shown in Figure 10  :                                                                                       
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Figure (10): The effect of Crystal violet concentration fixed on ZnO 

                1.2 gm, on photodegradation of n-hexacosane at 298 K. 

    

    The above figure shows that the rate of pholocalalytic degradation of n - 

hexacosane increases as the concentration of crystal violet deposited on the ZnO [ 

fixed weight  ( 1.2 ) gm.] increases until the concentration of dye become  0.6 gm , 

This behavior could be explained by the idea that the concentration of dye on  1.2  gm 

ZnO was the optimum concentration to cover the largest area of the ZnO particles , 

therefore absorbed maximum exiting photons to generate higher concentration of the 

activated ZnO semiconductors 
(14)

. 

     Also the above figure shows a decrease in the rate of photo - degradation on n-

hexacosane above the 0.6 gm, this could explained by that the excess of dye prevents 

the penetration of light through the successive layers of dye on the ZnO surface is 

weak to generate the required excited stale of the dye adsorbed on ZnO. 

 

4 - The effect of sensitized ZnO mass on photodegradation of n - hexacosane. 
    The rate of photodegradation processes of n - hexacosane increases as the 

concentration of sensitized ZnO by crystal violet increased as a function of 5.0  hours 

irradiation of each experiments until the concentration become 4.8 gm. /lit. Then 

gradually decrease as   Figure 11: 
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             Figure  1 1: The effect sensitized ZnO concentration (gm. /lit.) on 
                             Photocatalylic degradation of n-hexacosane using 

crystal violet.  

     The behavior could by explained by the idea that the concentration of 

4.8 gm. /lit. of sensitized ZnO provided the highest absorption of light by 

sensitized ZnO and assures homogeneous absorption of light through the 

layers of reaction vessel. The decrease in the efficiency photodegradation 

processes at the concentration of sensitized ZnO higher than 4.8 gm. / lit. 

might be explained by the strong absorption of light through the first 

successive layers of solution and pervert light from passing through all 

other layers in the reaction vessel. This effect was studied by several 

workers 
(15-16)

. 

 

5- The effect of air flow rate and time irradiation. 
     The effect flow rate of air in the reaction cell on the photocatalytic 

processes were studied , for this purpose the flow rate of air was varied 

from ( 0 - 4 ) cm
3
 / minute, and the results are presented in Figure  12  , 

which shows the optimum flow rate of air passing through the  reaction 

cell was  3  cm
3
 / minute. This might give the highest concentration of 

oxygen adsorbed on the surface of the ZnO under the employed 

conditions {temperature 298  K and sensitized ZnO 4.8 gm / lit.}. 
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Figure 12 : The effect of flow rate on photo catalytic degradation of 

    n-hexacosane by sensitized ZnO using crystal violet. 

 

     Several workers 
(17-18)

 were studied the effects of oxygen continent in sensitized 

photocatalytic reaction. 

 

6- The effect of the sensitized ZnO particle size: 
     The effect of the particle size of sensitized ZnO by crystal violet on the rate of 

photodegradation of n - hexacosane has been studied for four different samples. For 

8 
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this purpose 0.6 gm of crystal violet deposited on ZnO with mesh size (100, 200, 300, 

and 400) was used as in Figure 13. 
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Figure  l3 : The effect of the particle size of sensitized ZnO on  photodegradation    
of n -Hexacosane at 298 K using crystal violet. 

     The results in Figure 13 shows that the rate of photodegradation of n-hexacosane 

increases with particle size decreases (mesh size increases). Thus expected in term of 

the surface area available for the absorption of light by crystal violet, therefore to 

generate more active site for pholocatalylic processes. 
   Formanti and co-workers

 (19)
 were noticed that the porosity of TiO2 catalyst on 

photo-oxidation of isobutane dose not shows any effect on the rate of photocatalylic 

processes. 

7- The effect of light intensity on photodegradation of n-hexacosane using sensitized 

ZnO                                                                                                                    .   
    The rate of photodegradation of n - hexacosane was measured at different incident 

light intensities by changing  the distances  of light source . The dependence of the 

rate of photodegradation of n- hexacosane on the intensity of incident light is shown 

in figure 14 . 
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Figure  14 :  The dependence  of the  concentration of n – hexacosane  on the    

            incident light intensity using sensitized ZnO at 298 K using crystal violet. 

     The linearity in the above figure may indicated that the increasing in the number of 

photons cause to generate of electrons in the conduction band of sensitizer and 
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injected in the conduction band of ZnO. Several workers
 (20-21)

 were studied the effects 

of light intensity on the generation of photocurrent. 

8-The effect of irradiation time on the rate of photodegradation of   n-hexacosane     

using naked and sensitized ZnO at  298 K .                                                . 
    Several experiments were carried out to study the effects of the irradiation time on 

the degradation of 0.01 mol. / lit. of n - hexacosane using  4.8  gm / lit.  of naked ZnO 

and sensitized ZnO by crystal violet with air rate flow  3 cm
3
 / min. at  298  K for  25  

hours irradiation , the results obtained as in Figure 15 . 
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Figure  15 : The effect of naked and sensitized ZnO on the concentration 

                            of n-hexacosane at 298 K.     

     The above figure shows that the zinc oxide sensitized by crystal violet is more 

effective in the photodegradation of n - hexacosane than naked ZnO. The irradiated 

solution of n-hexacosane were generated a light hydrocarbons (C8, C9, C12, and C14) 

as shown in chromatogram 16-d . 

 

 

 

 

 

 

 

 

 
 
 
 
 

 

 

 

 

 

 

 

Figure  1 : Gas chromatogram : 

a- n-nonane b- n-hexacosane c- mixture of n-nonane and n-hexacosane before 

irradiation d- mixture of n-nonane and n-hexacosane after 25 hours irradiation using 

ZnO sensitized by crystal violet  e- Mixture of standards (C7,C8,C9,C10,C12,C14,and 
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a 

b 

C26).                                                                                                                           

.  

      The Gas- chromatography of irradiated mixture shows new peaks area 

percentage of light hydrocarbons (C8 ,C9 ,C12 ,and C14) are generated and 

released, while the peak area percentage of n-hexacosane decrease with 

irradiation time as in the above Figure 16-d .The concentration of the 

light hydrocarbons are calculated by comparison with initial 

concentration n-hexacosane as in the following relation: 

C0 / (p.a. %) 0 = Ct / (p.a. %) t 

     Where the Co is initial concentration of n - hexacosane = ( 0.01 mol. / 

lit.), (peak area%)o is the initial peak area percentage of n-hexacosane = ( 

5% ) , Ct = the concentration (mol. / lit. ) of the n-hexacosane after  25  

hour irradiation and (peak area % )t is the peak area percentage of n-

hexacosane after 25 hour irradiation. From the above relation. Table 2 

shows the initial concentration of n-hexacosane and the corresponding 

initial peak area percentage. Then from the peak area percentage after 25 

hours irradiation the concentration of undegraded n-hexacosane and the 

generated light Hydrocarbons were calculated. 

Table 2 : Peaks area percentage of n - hydrocarbons with corresponding 

concentration (mol / lit.) before and after 25 hour irradiation using ZnO 

sensitized by crystal violet at 298 K.   
n-hydro-

carbon 

Peak area% 

of n-hydrocarbon 

before and after irradiation 

Concentration hydrocarbon(mole/ 

liter) before and after irradiation 

(0) hours (25) hours (0) hours (25) hours 

C26H54 

C9H20 

C8H18 

C12H26 

C14H30 

 

5.0 
95.0 

0.0 

0.0 

0.0 

 

2.4 

95.6 

0.45 

0.60 

0.95 

0.01 

5.49 

0.0 

0.0 

0.0 

 

0.0048 

5.4912 

0.0009 

0.0012 

0.0019 

    Also IR specrometry  was used to identify the function groups created during the 

photodegradation of n - hexacosane. It is well – known
 (22)

 that the ( C = O ) give 

stretching vibration shown for aliphatic carbonyl compound in the range between ( 

1690 - 1760 )cm
-1

 . The photolysis system using ZnO sensitized by crystal violet 

showed a carbonyl band at 1690 cm
-1

, not present in the original substrate ( n -nonane 

+ n - hexacosane ) spectrum as in Figure 17 . 
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Figure 17 : I R spectrum: 
a - Mixture of n-nonane and n- hexacosane before irradiation. 
b- n-nonane and n-hexacosane with sensitized ZnO by crystal 

violet after  25  hour irradiation. 

9 - Effect of temperature on the photodegradation n-hexacosanc using sensitized ZnO. 
    The results from this study show that the concentration of n-hexacosane (mol. / lit.) 

in photocatalytic degradation was depended on the temperature as expected for 

photocatalyzed reaction. From photodegradation of n-hexacosane catalyzed by 

sensitized ZnO with crystal violet at different temperatures in  range 298-338 K, it 

was found that the rate of degradation of n-hexacosane was increases with reaction 

temperature as shown in  Figure 18 : 
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Figure  18 : Temperature effect on photocatalytic degradation of 0.01 mol. / lit. n-

hexacosane in the presence of 4.8 gm./lit. ZnO sensitized by crystal violet. 

 

    The enhancement of the photodegradation of n-hexacosane with increase 

temperature is probably due to the increasing collision frequency of molecules. 

Irradiation is believed to be the primary source of electron - hole pairs at ambient 

temperature because the band gap is too height to overcome by thermal excitation. 

This agrees with several studied 
(23-24)

. Table 3 shows that the n-hexacosane 

degradation rate as a function of temperature when was illuminated sensitized zinc 

oxide by crystal violet. 

 

      Table  3 : Temperature effect on the rate of photodegradation of n-hexacosane. 
 

 

Temp. 

(T) 

(1/T) K
-1

 Crystal violet 

Rate 

( Mol.  L.
-1

 Sec.
-1

 ) 

Log     Rate 

( Mol.  L.
-1

 Sec.
-1

 ) 

 

298 

308 

318 

328 

338 

3.35 

3.24 

3.14 

3.04 

2.95 

0.000010 

0.000014 
0.000019 
0.000024 

0.000031 

-5.00 

-5.85 

-4.72 

-4.61 

-4.50 

Irradiation time (hours) 
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    Figure 19 shows the Arrhenius plot of k. vs. T
-1

, from which the activated energy of 

n-hexacosane degradation was calculated. The activation energy for sensitized ZnO 

by crystal violet a system is 23.9 kJmol
-1

. 

Figure (19): Effect of temperature on photocatalytic degradation of n- 

                       hexacosane in the presence of sensitized ZnO by crystal violet. 

The approximation of activation energy needed for n-hexacosane degradation using 

sensitized ZnO by different sensitizer are associated with condition in which all photo 

-electrons in excited sensitizer arc injected in the conduction bad of the Zinc oxide, 

and this agrees with several studies 
(25-26 )

. 

Proposed Reaction Mechanism 
     Figure 4 shows, sensitizer adsorbed on ZnO surface, upon irradiation 

absorbed visible light and generated electrons and holes
 (27-28)

. 
ZnO – sensitizer      visible light        ZnO – sensitizer

1*
 or ZnO – 

sensitizer
3* 

    Exited sensitizer singlet or triplets are injected photoelectron in 

conduction band of ZnO as in equation:   
 ZnO - sensitizer

1*
or ZnO-sensitizer

3*
          ZnO (ecb)–sensitizer

1*
(hVb) or ZnO (ecb) –

 

sensitizer
3*

(hVb) 
 
     The valence band photogenerated holes

 
are free to react with (O

‾
 H) 

adsorbed on the ZnO surface to create hydroxyl radical (O
•
H). The ZnO 

conduction band electrons react with electron acceptors are oxygen 

creating oxygen radicals
 
(O

•
2, O

•
). These  radicals (O

•
2 ,O

•
 and O

•
H ) 

present  extremely   strong  oxidizing  properties are able to abstract in 

initial step a hydrogen atom from  any carbon in the chain (n-

pentadecane) except from carbon  one (C1) . 

O2  +  ZnO (ecb)  →  ZnO
 _
  O

•
2 

ZnO – O
•
2 + C26H54 (R26H) →    ZnO – O2H + C

•
26H53   (R

 •
26) 

          According to the results obtain by Gas Chromatography 

chromatogram and IR spectroscopy, the more probable suggested 

propagation steps are: 

1/T x10
-3

(K
-1

) 
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 C
•
26H53    +   O2                     Fast          R26H53O

•
2 (R26O

•
2)  

          The peroxy radicals followed by hydrogen abstraction form the 

backbone of other C26H54 molecules and repeated fast oxygen addition:                                                                                                 
R26O

•
2 + R26H →  R26OOH +  R

•
 26 

   The hydroperoxide
 

species is well-known to decompose 

photochemically with high quantum yield to R26O
•
 and O

•
H radicals:    

R26OOH            ĥυ            R26O
•
 + O

•
H 

R26O
•
  rearrangement      R11-CO H (light aldehyde)

 
+ R

•
14 (light 

hydrocarbon radical)  
R

•
14 (light hydrocarbon radical) + R26H  →    R9H(saturated light 

hydrocarbon )+ R
•
26  

Alkyl radical reacts fast with O2:                                                                                                        

    R
•
 26  +  O2             

fast  
         R26O

•
2   

 Peroxyradical terminates to form light alkanes and light carbonyl 

compounds.  
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