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To manage the environmental problems of microplastic it is important to understand and target the major pathways of
microplastic into habitats with mitigation-measures. While sewage waste provides one potential route for entry of
microplastics, others have been identified including fragmentation of larger items, introduction of small particles that are

used as abrasives in cleaning products, and spillage of plastic powders and pellets. o) Techniques that compare the size,

shape, and type of polymers may provide useful insights into the sources of the microplastic. For instance, if the material

originated from fragmentation, the frequency-distribution of sizes of plastic debris would be skewed to smaller irrgeular
fragments from the major types of macroplastic (e.g., polyethylene, polystyrene, polypropylene) found in habitats. If,
however, cleaning products were more important, we would expect most of the material to consist of fragments and spheres
of polyethylene. These sources do not, however, account for the occurrence of microplastic fibers in sludge and effluent
taken from sewage treatment works and soil from terrestrial habitats where sewage sludge had been applied, the source of

which is more likely explained by fibers shed from clothes/textiles during washing. ;) Work is therefore needed to gather

information about the number, type of polymer and shape of microplastic, to assess the likelihood of microplastic entering

marine habitats.

habitat: (EffEY D) A EHI, mitigation-measure : EJAHEE, sewage : /K, abrasive : AFEEA,
spillage : itHi, skew : {5, terrestrial : [ D, likelihood : FIHEME

M1 TG, )& BAGEIZAR LRSIV, 7ok, fEEITILLT ORI FER L2 Sy,
FiRZE AR
(a)

(b)

2 BEEVOAEEE CTHREBINDERYA 70T TAF v D55, KXPTRINTWDES LAY
S BTRATETREN, 0B, IR —VOMEMICREE L2 S0,

13 2 THETT-mnHbeMz BEET DO FERUS 2 BNHE > TR TRRE LR &S0, ok, AR
NV OIRERIC LR L7 &0,

W4 ‘oo TReEANGE LT, fHNES - LES - HAES - HRES - MIfEE O s FE1 S
5o M3 THALIZRISE, EOBREGKIGHYETIEINETEZIR IV, 728, fEITIRAR— U OfifE
MIZEEIR L S0,



THMEFE MHFRFIEH IE] B REREERRER (CRILEERD

tFEE (£02)

fil 2 3 i 4

@ nCH,=CHCl —> {CHZ—CHCI}n

M5 ARXHT, MHER~A 7 07T XAF v 7 BERIRCHATH R EHEE L TV DIBILIZ DWW THIEH L7 &y,
7ok, FRZIILAT OB L S0,
A

M6 &2 ZPEE L, WEIKDODEMER~A 7 0T T 2F v 7 1.4 g 2157, REZIRBLIZENL
TEREZ010L £ LT, 27C 300 K) IZBIFDRETEEZHELI-E A, 6.0X10° Pa TH-o7o, &K
D (1) BED (2) [ZEZBE, B, A ITRAA— Y OEMIZFLR L S0,

(1) ZOMek~A 7 07T 2AF v 7 OFE T EEHEDET 2HTROL IV, FHRIBRE LR LRI,
7L, BBEET 7o bRy 7OERNCHEY b & L, KUKTEE R=8.3X10° Pa-L/ (mol-K) & 3%,

(2) ZoOfHIR~A 70T T AF v 7 OFHEREZRE LIZEZA 14X10° Thot-, Fi7= Z OREHER
~ AT AFy ZITHEFEOESEEMN LR KXPITREN TV D ES FHEEMDWT
N Thotl-, EOEDTALAMTHINEZ RS, £1-FOHEBLIHA LRI,



THMEFE MHFRFIEH IE] B REREERRER (CRILEERD

tFEE (£03)

(2)




TMEFE MHFRFIEH 1E] B REREERRER (CRILEER)

tFEE (ED4)

I womscamic UFom1, 210&insn, £EL LEROBSI, (g), (), (s), (aq) & 7Lk =
NTWDHRL IR, WHEORERZNEIRME, IR, BiE, KK THHZLaRLTHDHHDLT D,
Acids and bases are commonly found solutions that can exist everywhere. Almost every type of liquid that we see in
our daily lives consists of properties which are acidic or basic except water. They possess completely different
properties and can be neutralized to form H,O. Solutions are classified into acids and bases depending upon the type of
ions produced in the solution. The acidic and basic characteristics or properties of matter are essential for the study of
chemical reactions.
(h)
Bronsted-Lowry Theory
This theory is based on protonic concept. According to this theory: An acid is one which donates proton (H") to
other substances. Hence, it is considered as a proton donor. A base is one which accepts proton (H") from other

substances. Hence, it is considered as a proton acceptor.

From the above-mentioned Brensted-Lowry theory, it is considered that the underlined HCI in the following chemical
equation is an acid due to the proton (H") donor.
HCl(g) + H0() —> H;0' (aq) + CI (aq)

protonic : 7’12 k> ®, donor : i 54K, acceptor : TR
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@O NaOH(s) + H3;0"(aq) —> Na' (aq) + 2H0()
@ NHi' (ag) == NHs;(aq) + H' (aq)
@ NHs(aq) + HO() == NHs (aq) + OH (aq)
@  CH;COOH (aq) + HO() == CH;COO (aq) + H;0" (aq)
® HCO; (aq) + H0(l) = HxCOs(aq) + OH (aq)
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Almost amino acids are water soluble compounds and zwitterions bearing an amino group (—NH;") and a carboxyl
group (—COO ") in the same molecule. The zwitterion is a proton (H") donor and can also be a proton (H") acceptor.
For example, glycine dissolved in pure water is an equilibrium mixture of cations, anions and zwitterions. The ratio of
each ion in solution changes by pH. Cationic glycine (1) releases two protons (H") step by step, changing to
zwitterionic glycine (2) in first step, and to anionic glycine (3) in second step, and reaching the following equilibrium

state.

HsN"—CH,—COOH = H:N'—CH,—COO +H" (lonization constant K= 5.0x10"* mol/L)
@) 2)

H;N"—CH,—COO~ & H:N—CH,—COO +H" (lonization constant K= 2.0x10~'* mol/L)
(2) 3)

Defining pKi =—logio Ki, pKi and pK are 2.3 and 9.7, respectively.
The concentration ratio of each ion of glycine in aqueous solution at pH 2.3 is as follows.
Cation : Anion : Zwitterion = :10774: 1.0
On the other hand, the concentration ratio of each ion of glycine in aqueous solution at pH 8.3 is as follows.

Cation : Anion : Zwitterion = 107%° : 1 1.0

cation : 51 4>, anion : A A1, zwitterion : XA A (A 4 ) |, glycine : 7Y v
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BID Box10r = Bx102= 1.7x102,
V5.9x10° = 6x10°= 3x4/2x10° = 1.7x1.4x10° = 2.4x10°
Fo. ARG E S, BEISEE OMOEUL T 2R A) LT LER LRIV, #2 1I2% DR
FEOW &= T,
B12)  logie(2.7x10°)=1log 10(3%106)=(log 103)+(l0g 1010¢) =0.48+6 = 6.5

Percentage weight concentration of carbon dioxide is contained 0.063 % in the atmosphere. Using the solubility and
ionization of carbon dioxide and the law of partial pressure, the pH of rainwater can be calculated as follows.

At 20 °C and 1.0x10° Pa (=1 atm), 870 mL of carbon dioxide gas dissolves in 1.0 L of water. Since the density of
carbon dioxide under the same condition is 0.0018 g/cm?, g of carbon dioxide dissolves in 1.0 L of water.
However, due to the low weight percent concentration of carbon dioxide (0.063 %) in the atmosphere, g
of the carbon dioxide in the atmosphere dissolves in 1.0 L of water. Therefore, molar concentration of the carbon
dioxide in the solution is mol/L.

Carbon dioxide becomes carbonic acid when dissolved in water. Carbonic acid ionizes in the following two steps:

H,CO; === H" +HCOs ™ (Ionization constant: K= 4.4x10"7 mol/L)
HCO;~ == H" +C0;* (lonization constant: K»=5.6x10" ! mol/L)

This ionization can be approximated as if only the first step occurs.

rainwater : 7K, atmosphere : K., ionization constant : FEEfEEEL, approximate : IT{HL T 5
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Acids and bases are commonly found solutions that can exist everywhere. Almost every type of liquid that we see in
our daily lives consists of properties which are acidic or basic except water. They possess completely different
properties and can be neutralized to form H,O. Solutions are classified into acids and bases depending upon the type of
ions produced in the solution. The acidic and basic characteristics or properties of matter are essential for the study of
chemical reactions.
(h)
Bronsted-Lowry Theory
This theory is based on protonic concept. According to this theory: An acid is one which donates proton (H") to
other substances. Hence, it is considered as a proton donor. A base is one which accepts proton (H") from other

substances. Hence, it is considered as a proton acceptor.

From the above-mentioned Brensted-Lowry theory, it is considered that the underlined HCI in the following chemical
equation is an acid due to the proton (H") donor.
HCl(g) + H0() —> H;0' (aq) + CI (aq)
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Almost amino acids are water soluble compounds and zwitterions bearing an amino group (—NH;") and a carboxyl
group (—COO ") in the same molecule. The zwitterion is a proton (H") donor and can also be a proton (H") acceptor.
For example, glycine dissolved in pure water is an equilibrium mixture of cations, anions and zwitterions. The ratio of
each ion in solution changes by pH. Cationic glycine (1) releases two protons (H") step by step, changing to
zwitterionic glycine (2) in first step, and to anionic glycine (3) in second step, and reaching the following equilibrium

state.

HsN"—CH,—COOH = H:N'—CH,—COO +H" (lonization constant K= 5.0x10"* mol/L)
@) 2)

H;N"—CH,—COO~ & H:N—CH,—COO +H" (lonization constant K= 2.0x10~'* mol/L)
(2) 3)

Defining pKi =—logio Ki, pKi and pK are 2.3 and 9.7, respectively.
The concentration ratio of each ion of glycine in aqueous solution at pH 2.3 is as follows.
Cation : Anion : Zwitterion = :10774: 1.0
On the other hand, the concentration ratio of each ion of glycine in aqueous solution at pH 8.3 is as follows.

Cation : Anion : Zwitterion = 107%° : 1 1.0

cation : 51 4>, anion : A A1, zwitterion : XA A (A 4 ) |, glycine : 7Y v
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Percentage weight concentration of carbon dioxide is contained 0.063 % in the atmosphere. Using the solubility and
ionization of carbon dioxide and the law of partial pressure, the pH of rainwater can be calculated as follows.

At 20 °C and 1.0x10° Pa (=1 atm), 870 mL of carbon dioxide gas dissolves in 1.0 L of water. Since the density of
carbon dioxide under the same condition is 0.0018 g/cm?, g of carbon dioxide dissolves in 1.0 L of water.
However, due to the low weight percent concentration of carbon dioxide (0.063 %) in the atmosphere, g
of the carbon dioxide in the atmosphere dissolves in 1.0 L of water. Therefore, molar concentration of the carbon
dioxide in the solution is mol/L.

Carbon dioxide becomes carbonic acid when dissolved in water. Carbonic acid ionizes in the following two steps:

H,CO; === H" +HCOs ™ (Ionization constant: K= 4.4x10"7 mol/L)
HCO;~ == H" +C0;* (lonization constant: K»=5.6x10" ! mol/L)

This ionization can be approximated as if only the first step occurs.

rainwater : 7K, atmosphere : K., ionization constant : FEEfEEEL, approximate : IT{HL T 5

1 ZERfbRFE (COL) Doy FE% 44 LL T, O~OIZY TUTELEMEZE 27230,
FRE AN

) @




TMEFE MHFRFIEH 1E] B REREERRER (CRILEER)

tFEE (ZD8)

IV 5=
12 kR (HaCOs) DFEBERE o 23R LS,
A

M3 MAKHFOTab OKFAA L) REZFHE LRI,
B

4 7K pH 2R/,
fiR A




	問題解答用紙2023大問.pdf
	問題解答用紙（最終2）.pdf
	問題解答用紙（最終2）

