(1) There are 7 question sheets and 7 answer sheets including a front sheet.
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Formaldehyde is produced by oxidjzing methano} with air. In a reactor, the following reaction occurs.

CHsOH (2)+ 12 0x ()~ HCHO () +H:0(8)  (A)
The reactant gas composed of méthanol and air (O2: 21 mol%, Na: 79 mol%) is supphed to the regctor at 900 K. The composmon of
product gas is as follows; Na: 58.0 mol% and HCHO: 14.0 mol%. Qs, HoO, and wueacted CH3OH are included in the product gas,
however, the composmon is unknown. Table 1 shows the ﬂlennoohgmﬁ properues of %ﬁgtm?mds Answer the following
questl s
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(2) IR 353.15K, ~FV o ORAEELmEx, =0500 DL, [FHP LRMEADE Yy, v, RO X, 72720, ZORE
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Answer the following questions on the vapor-liquid equilibria for the hexane (component 1) + heptane (component 2) around atmospheric
pressure. This system can be assumed as an ideal solution in the whole composition range. 7'is temperature, P is pressure,and x;- and y;
are liquid phase mole fraction and vapor phase mole fraction of component 7, respectively.

(1) Mustrate schematically the P — x4, y; diagram, and the x; —y; diagram that express the constant-temperature vapor-liquid
equilibria for this system. In the P — x,,y; diagram, indicate the boiling point curve (BPC), the dew point curve (DPC), the
homogeneous vapor phase region (V), the homogeneous liquid phase region (L), and the vapor - liquid coexisting region (V-+L) using
their abbreviations in parentheses.

(2) Obtain the boiling point pressure P and the vapor-phase mole fractions y;, y, attemperature of T = 353.15 K and liquid-phase
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323K ik =0.10min?, k=0.025min' TH 5,

A consecutive reaction without change in the liquid density is carried out at 323 K using a batch reactor. The reactions 1 and 2 follow the

first order reaction kinetics for the concentrations of compounds A and B (denoted by Cx and Cg), respectively, and ki and & are the rate

constants. The raw material contains only compound A, and the initial concentration is Cao.

(1) Express Ca as a function of time £ using 41 and Cap.

(2) Express a change of Cg in a differential time, dC/dlt, using k1, k2, Ca, and Cg.

(3) Show that Cy is expressed as Eq. 1. If necessary, use a general solution (Eq. 2) for a linear differential equation: dC/dt+aC=0Q(f). ais
a constant, (X?) is a function of 7, and Corst. is a constant of integration.

(4) The reaction operation is carried out at using the raw material (Cao = 10 mol L), Ilustrate the changes in concentrations of compounds
A and B during the first 40 min after the start of the reaction. At 323 K, k& =0.10 min™ and k> =0.025 min' are gjven.

fa %)
SO 1 Reactionl : A—B B2 Reaction2 : B—S
. : k _ _
1 Eq.l: Co=1 Cao (e7hi—e)

X2 Eq.22 C=e” “{fe Q(t)dr +Const.}



2023 £ 4 A A% (April 2023 Admission)
JEBREER: ﬂmﬁ@ii%%Jr#ﬁ”ﬁJﬁfﬁﬁw (—pgik) FPIRHE AFARRME

i — — § ——————
O

023 €51 A 26 B3EHE / January 26, 2023)
AR L5 2 w77 + L5 - XaREr (
. - Engineering 5 ‘ :




: | :gﬁﬁ Av 3 Al WA 0 i -

JRBRFRE IO TR ERSRHE LA (—IRR) SFRE A ERE

[ P

Graduate School of Advanced Science and Engineering (Master’s Programs), Hiroshima University
Entrance Examination Booklet (General Selection)

Question Sheets
(2023 =1 A 26 AZEHE / January 26, 2023)
HEREE | (LETE EFRE D PA=E A7 NN LFETH SRS
Subject Chemical Engineering I1 Program Chemical Examinee’s Number | M
' Engineering :

EABRRERS - 13 FE30 9 ~15 8700 4> (Examination Time : From 13@:30 to 15:00)

N

REREDIEFH °
() FREAMIEREZES 2 ARERRIREEZES 2D £, |

2> EBEEQOjpvfﬁig—Epﬂﬁj,ii ;: ,i ZEASE O 2 Ve e ey

P
g
1

() TAUIFEAMETY, AR OMERRIZEOA L TL EE0y,

@) fEEREEREhRO L&D, FUREOEEZRA L THE O ERA, 2L, ZO5RAE [ER 2L
BEEICEH L2 e B I LT T L,

(5) RN BASEE - I3FEE TR LR &,

6) FREFRIAREARE L BICER L ET,

(7 BT BUCEE 2RIV EWOIEREHAHAV, ERARCRTEATS &,

®) 1ET 384, B5SN-EREZFERALTHELR R0,

9 BRIHDEIRAZERDDEETFIFEHETTIEEN,

Notices



2023 54 A A% (April 2023 Admission)
[ B2 A T T RS EEAr RS - SEER S {THE (AA5eEkE) BFRARL H A SAEAEARSEE

/INR3C Short essay

HIEREREI A U7, (LR RER B L O bR OAE o ABRBIISHETETERE IR, TILHITOWTELF
OHEEZTIwmE X,

() {EFMEOGIFER & REPEOm 2 Bie L - EBROEEM (400 THEE)

) (VB DARE 7 o AEEITRIT DRURFELH HWNTE =R —(LOEEM (400 FHEE)

The development of chemical products and chemical production processes that are environmentally friendly will become increasingly

important in the future. Discuss the following points.

(1) Importance of product development aiming at both resource recycling and economic efficiency of chemical substances. (about 150
words)

(2) Importance of decarbonization or energy saving in development of the chemical production processes. (about 150 words)



