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Case Report
A 6-month-old girl was admitted to the intensive care unit of a tertiary pediatric hospital for shortness of breath and respiratory distress for three 

days following one month of cough. A�er �ve days antibiotics therapy (amoxicillin sulbactam for three days followed by meropenem for two days), 
chest CT scan showed severe pneumonia with local consolidation. A�er �beroptic bronchoscopy and alveolar lavage, she was intubated for ventilation 
and transported by ambulance to our hospital because of persistent cyanosis. �e girl was gravida 2 para 2 and vaginal delivered spontaneously at full 
gestation age to a gravida 2 para 2 mother with Apgar score of 10 at �rst minute and birth weight 4000 g. Her non-consanguineous parents and elder 
brother were healthy. �ere was no family history of tuberculosis. She was vaccinated at birth for BCG and hepatitis B and no other vaccinations 
were given because of recurrent infections with oral herpes, bronchitis and pneumonia a�er one month old.

Physical examination revealed le� sub-axillary lymphadenitis (Figure 1) and bilateral pulmonary rales, no rash and no hepatosplenomegaly 
were observed and failure to thrive (6000g at admission). Peripheral blood routine test showed: white blood cell counts 9.7 × 109/L, lymphocytes 
di�erential 8%, hemoglobin and platelet were normal. C-reactive protein, procalcitonin, serum electrolytes, biochemical enzymes of organs, liver 
and renal function and coagulation function were normal. Chest radiographs showed bilateral in�ltration pneumonia. Abdominal sonography was 
normal. Super�cial sonography showed le� sub-axillary lymph node enlargement and liquefaction. High-throughput sequencing on Bronchoalveolar 
Lavage Fluid (BALF) identi�ed 697 sequences of Mycobacteruim tuberculosis complex and 95146 sequences of Pneumocystis jiroveci, respectively. 
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Introduction
In the modern scientific era, catalysis occupies an important place in both academic research and industry with considerable potential of 

applications in everyday life including fine chemicals, agrochemicals (synthesis of pesticide, fertilizers), pharmaceuticals, petroleum (in oil refining, 
biofuel production, fuel cells etc.), polymers (plastics, adhesives), electronics, and environmental clean-up (limiting the emission of noxious gases 
from automobiles and stationary sources, removal of CO and odors from indoor air, and cleaning of groundwater). According to the recently 
published report entitled “Catalyst Market – Global Industry Size, Share, Growth, Trends and Forecast 2012 – 2018” the worldwide market value of 
catalyst was at 19.2 billion USD per annum in 2014 and is expected to reach USD 24.1 billion by 2018. The use of catalysts technology is well known 
from ancient time, although the concept of catalysis was not clear at that time. This includes the formation of alcohol from sugar by fermentation, 
synthesis of soap by hydrolysis of animal fat using caustic potash, conversion of alcohol to ether catalyzed by sulfuric acid. In 1836, the term 
‘catalysis’ was coined by Swedish chemist Berzillius, and Ostwald in 1895 scientifically explained it as: “a catalyst accelerates a chemical reaction 
without affecting the position of the equilibrium.” In 1909, Ostwald was awarded the noble prize for his pioneering work in this field [1].

Catalyzed reactions can be broadly classified into two categories: heterogeneous and homogeneous. In heterogeneous reactions, the phase of 
catalyst is different from that of reactants, i.e. solid, liquid or gas [2,3]. However, it can also mean that the miscibility of the catalyst is different from 
the reaction mixture too. With homogeneous reactions, the catalyst and other reactants are the same phase and are miscible with one another. The 
type of reaction will have implications for the recovery of the catalyst post-reaction, which is a cumbersome method comparing to heterogeneous 
catalysts where the reaction mixture is filtered.

Short Note
Types of catalysis

Catalysis has been classified into 4 types

1. Homogeneous

2. Heterogeneous

As the process of the catalysis is very significant, the catalysis types are also very significant.

Homogeneous

Occupying the same phase (gas & liquid) as reactants is known as homogenous catalysis. It allows larger interactions with the mixtures of 
reactants [4]. 

Abstract
The world is running for the enhancements in the industrial sector. In the chemical and industrial sector catalysis plays a vital role, it also helps in the economic 
growth. Industrial sector is the major cause for the development in the economy. Catalysis is a chemical process for the development of useful byproduct. The process 
of modifying the chemical reaction using catalyst is known as catalysis. Catalysts reduces time consumption as it uses less active energy and process the things faster 
than the standard chemical reactions. Catalysis and its catalysts type and the developments is the aim of the study.
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Homogeneous catalysis plays an important role in the simple and complex molecules synthesis, including drug compounds, natural products, 
and agrochemicals. It has made it a crucial tool for the modification of biomolecules, such as carbohydrates (sugars), amino acids, peptides, 
nucleosides, nucleotides, and steroids. Development of new molecules of biological relevance at a rapid rate relative to the number of available 
synthetic methods [5].

Heterogeneous

Existence of catalysis in different phases than the reaction mixture is known as Heterogeneous catalysis, it is solid and reactant of gases and the 
rate limit occurs at the solid surface.Thus,it is also referred to as surface catalysis [6]. Heterogeneousdominate major industrial processes as it tends 
for easy separation of products and recovery of catalyst. Heterogeneous catalysts may be used as fine particles, powders, granules. These catalysts 
may be deposited on the solid support (supported catalysts), or used in bulk form (unsupported catalysts).

Applications

To increase the reaction rate without getting consumed in the process, substance catalyst can be added. In the biochemical reaction enzymes 
are protein that act as catalysts. Catalysts typically speed up a reaction by reducing the activation energy or changing the reaction mechanism.
Common types of catalysts include enzymes, acid-base catalysts, and heterogeneous (or surface) catalysts [7]. In industrial and pharmaceutical 
processessolvent extraction, filtration, nano filtration, chemical precipitation, and adsorption are catalyst recovery techniques typically employed. 
Nanofiltration recovery is used only with homogeneous processes and catalysts are immediately re-used in the liquid phase. Thus, nanofiltration is 
not principally amenable to incineration and recovery of the catalysts for future use. 

Adsorptive recovery techniques can include materials such as activated carbon and ion exchange resins to recover either homogeneous catalysts, 
or homogeneous ligand and/or leachate. With a homogeneous catalyst, the carbon or resin will selectively absorb the catalyst. The catalyst is then 
stripped from the adsorbent for reuse or sent to a recovery specialist for incineration and recovery. For a homogeneous ligand and/or leachate, 
a fragment of a heterogeneous catalyst is shed and then dissolved in the phase where the chemical transformation is taking place. The catalyst is 
filtered from the batch and the ligand and and/or leachate that remains in solution is removed via resin or carbon treatment [8].
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