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Question 1 

(1)  

(2) The dipole moment is a measure of the degree of polarization of a bond or an entire 
molecule. The dipole moment varies depending on the distribution of electrons in the 
direction of the bond between atoms and the bond distance. The greater the distance 
between atoms and the greater the difference in electronegativity, the larger the dipole 
moment. 

Question 2: 
 (1) Reverse phase chromatography is a type of partition chromatography that utilizes the 

partitioning of substances between a liquid mobile phase and a solid stationary phase, in 
which the polarity of the stationary phase is lower than that of the mobile phase. The 
interaction between the stationary phase and the solute is primarily hydrophobic. There 
are two types of packing materials for reversed-phase chromatography columns: those 
that use silica gel as a carrier and have alkyl groups chemically bonded to them, and those 
that are resin-based. The mobile phase is a mixture of water or a buffer solution and an 
organic solvent, and the conditions suitable for separation can be found by adjusting the 
type of organic solvent, the ratio of organic solvents, the pH of the buffer solution, etc. It 
is used to separate a wide range of substances, from water-soluble to water-insoluble 
organic compounds. 

 (2) Size exclusion chromatography is the method used to separate components based on the 
difference in molecular size in a solution. The packing material in the column used has 
many pores. As component molecules of various sizes flow through the column, smaller 
molecules flow slowly, penetrating deep into the packing pores, while larger molecules 
cannot enter the pores and flow to the column outlet. As a result, the order of elution 
from the column is faster for larger molecules and slower for smaller molecules, and 
molecules are sorted according to their size. This is the principle of separation. Its main 
applications are to measure the molecular weight distribution of synthetic polymers using 
hydrophobic packing materials and a non-aqueous (organic solvent) mobile phase, and 
to separate and fractionate water-soluble polysaccharides and proteins or to measure 
their molecular weight distribution using hydrophilic packing materials and an aqueous 
mobile phase.  
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 (3) Thin-layer chromatography is a type of liquid chromatography that uses a thin layer of 
fine powder coated on a support as the stationary phase and an appropriate solvent as 
the mobile phase. The separation method can be selected from various mechanisms 
such as adsorption, ion exchange, partitioning, and molecular sieving, depending on the 
combination of the stationary phase and the mobile phase, but it is generally used to 
separate fat-soluble substances in a normal phase. It has the advantages of short 
separation time, can be performed with simple equipment, can analyze (compare) many 
samples simultaneously, can estimate structure from color reaction and migration 
pattern, and can be quantified and separated, and is used for simple separation on a 
small scale. 
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Question 4： 
（１）                  

Enantiomers are isomers that are mirror images of each 
other, as shown in the diagram on the left, but are not 
identical. Enantiomers exist in organic compounds that have 
an asymmetric carbon atom, with four different atoms 
(groups) attached to a central carbon. Enantiomers have the 
same physical and chemical properties, such as boiling point. 

 
 
 
 

n-nyusi2
解答例等（英語）

n-nyusi2
四角形



令和８年度（令和８年１０月入学含む） 

大学院博士前期課程入学者選抜学力試験解答例 

（海洋資源環境学専攻 共通科目 化学） 
 

3 
 

(2) Diastereomers are stereoisomers other than enantiomers and have different 
physicochemical properties. 

                   
 The trans and cis forms of 2-butenoic acid are diastereomers and have different boiling 

points. 
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