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ROXZEZTHA,A, M1~ 7I282 &, (23 &)

OBEBLEY L EBAY OBMERBEHREZH > TV EDIE, WIhd DNA L WIYETHS, DNA IF, 4HEDERE (77
=V, FIV, I, YY) E (A ), BEXU (B ) »HOEEEINEXZVEIFIEREHREEL, 2512
Q2ADA I VAT FHEIBEL, ZELCABERL-oTwE, ( C ) THARBEOY /21, @450 TR
D DNA 2 HBHRENTBEY, £IITIEH 4000 HOBETHEINL I EbhIro TS, %72, KIBEDY /& DNA IZ
EENBEEDIL, P P D EDLEIEIIR 26% TH b,

( C ) THAMBEOHIZE, 7/ LADNADIEMNZ, TI9AINEBREINLRIR2AHDODNA ZL20DD0H 5,
7T A I FRETIEIEN & RBWESFCTH L7720, BELGBETRBROPICEATLHILNTE S, FIZIX, € ¥
AN VEEFETIAIFICHAL ThzgXRBRICEALLE, COT7I7RAI FeRYAAZKRGREREREL, WES
HHILT, SEDAVA) VEBBEIENTE S,

M1 XEFOZM (A ) & (B ) CALEURFENZEZL. 26, ( A ) & ( B ) OEFEMbRV,

M2 XEROZM ( C ) KALFRWELT, [EBREW] & [EREW] O &b 505800, &2 Lo



M3 THEOIOWT, RO (1)~ GIIRITHEEERDI B, FEREY, BITERENTSH SN LEYO Lo
JLIC—RANIZE I NS DD ITRTCEY, FETEL L

(1) i EE (2) MR (3) # (4) ZERRAA (5) T haVKRYT

M4 TEMEBOIIOWT, 2AKDX 7 LA FHOKEEICHEDLFEERRNZRD (1)~ @) 05 1 0BV, FHTER L

(1) KEHEE (2) HFHE (38) A+ viEeE

15 THMEOIZOWT, RKIBWEDY /A DNA HCTERETOFEIRAEDLEEI 0% Th 5 LHE LSRG, FEET
DES P 5 LAPEENICR 55, BEMETEZ X

16 THRIBOIZOWT, RKBEDT /A DNAZEENET 7F=rDEEEINM% 12350, BEETER L
M7 THRIEOIZOWT, RO (@)~ ()X, HWRKEBIA o727 AI F2RBREICEATLIERTDH 5,
(a) PAEME X 2RFE LT ABEOBTF 2L TIAI N2 2ue/mL OBEBEICR AL I ITHEL .
(b) 7RI FOEAFICHENM L-BRICKEE 2B —I1CRE [BEB] 90pL iz, D7 F A3 FE®ET 10 pL

Mz, RBE~NDOTF A FOBANILELRBERITo/. 20K, PUEWE X 28 T 2 WilEsi© 900 wL N
2 T30, 37CTHEL



(c) LFL(b) OEEFEWDHH 100 0L 2, PAEWE X 2 & CREREMICB) OAIFTIICT—IERL/-L 25, E£X
B RIC300 oo =— (GHE DL PEETE T,

(@ M OREEBEDS L 100l 2, VAEME X 2E T 2WVEAREH 00 pL I2MA TECRESLZ &1L ) A
L7=s

(e) E2HIZ@DHEFHDH B 10l 2, MAEWME X 2E T2 VHEAREL 90 uL M2 T RELZ LITL AN
L7z BONTHRED S B 100pL %2, FUEME X ZEE R VWEREMIZE) OAITTIICTEEL L Z
%, ERFEMHEICIS0Eo a0 —PEETE 2,

(f) 7B, TOFEBRIZBWTIE, ROGEM ()~ W)L T 5 EIRET 5o

(i) PUAEME X ZKBREICH L TREFERAEZL D, TRERNELTIBEZI L 20KBEEE, MAWE X &
St L TR T E v,
(i) KIEBHEZE&EREBRICMZ 7201%, DNA B & BAREROATH %,
(i) REsHE~D DNA OBEAL, (b) DBRAFFIZOAKET %
() (b) DIAEDBIETIE, KBEOSH - BIHEIZ R,
) (b) DEAEITBWT, BWMTADNABLZNC L THELNSET T AI FERYAALZKREGEOEEITEL
BIOBFRIZH 5
(vi) ZEREHETE, 1HEOKBEISHE - METLILICXoT, 1Hoau=—3F4EL %, /2, KBFHER
FEREW ETRE L2\,

(v



ROBE (1) ~ BN IZER Lo &b, BEITRD [12 X 107°] O X ) TEPEF 2HTRD X

(1) ZOEBETE, O THWKBED) BIM% OKBHEE TS A3 R AALD, B2 L.

2) MIZBNT, TpgD 7523 F2RBE~NOEAICHWBE, MEOXBEICTS A3 FANEA IS L FH
INsh, Bzl

(3) W) THEMLAEZTIAIRODNADI L, % DODNALBRKBEICEA SN, X2k, 2B, b ORET,
1TEORBHEICEASNSE TS AI FiE, 15F0AET S, 72, 7523 Fo DNA X 3000 RN THEBEINT
WHrhokl, X7Vt FF1IEOSFEE 330, 7TEF FuERE 60 X 10®2/mol & LTEHER X,






ROWEL Zinhdh, B1~M6IZEz L. &8, LEIINZE ROBEEEZHVWI, EFE H10, C12, 016, Na2s3,
C135.5, Cu 64 (24 =)

@ “Tokeru (£1¢7%)” in Japanese word is used in both meanings for “melting” and “dissolving”. A word “melting”

refers to a change that a solid becomes a liquid, like ice on the surface of a pond changes into water in spring. A word

“dissolving” means a phenomenon that a small amount of solute is dispersed in a solvent to make a uniform liquid, like

sodium chloride is added into water. @By “Tokeru’”, it causes various properties changing even of the same substance.

For example, solid sodium chloride does not conduct electricity, on the other hand, sodium chloride is dissolved to form a
sodium chloride agqueous solution, which does conduct electricity.

The process of a substance separating into ions in an aqueous solution is called dissociation, and a substance like
sodium chloride that dissociates when dissolved in water is called electrolyte. When electrodes are dip in an electrolyte
solution and current is applied, oxidation-reduction reactions occur at the surfaces of the electrodes, which is known
as electrolysis. In electrolysis, the amount of substance that changes at the electrodes is proportional to the amount of
electricity flowed. The unit of charge is coulomb (C), and 1 C is the amount of charge carried by a current of 1 ampere (A)
in 1 second (s). Therefore, the charge O (C) when a current of { [A] flows for ¢ (s) is expressed by Equation 1. The

absolute value of the charge per mole of electrons is called Faraday constant (F), and F is 9.65 X 10* C/mol.

0 [Cl =17 (A)] Xt[s] -+-Equationl



For example, during electrolysis of copper (II) chloride solution using graphite electrodes, the reactions expressed

by Equations 2 and 3 occur at the cathode and anode, respectively, and the total reaction is expressed by Equation 4.

Cathode: Cu’" +2~ — Cu - -Equation 2
Anode: 2C1' —> C(Cl,+2e¢ ---Equation 3
Total reaction: CuCl, —> Cu + Cl, --:Equation 4

@ When a sodium chloride solution is electrolyzed with iron as the cathode and graphite as the anode separated by

a cation exchange membrane, which allows only cations to pass between the two electrodes, water is reduced at the

cathode to produce (7 ) gas, and ( 4 ) gas is produced at the anode. @In this manner, a sufficient amount of

sodium chloride solution is electrolyzed with a certain constant current for 5 seconds, 1.12 X 07 Lof (7 ) gas,

under standard conditions, 0C, 1.013 X 10° Pa, is generated at the cathode. At the cathode, OH ™ is also generated and

Na” ions in the solution are attracted to the cathode, causing the concentrations of both OH and Na® in the solution

near the cathode to increase due to electrolysis. ) Therefore, after enough electrolysis time, removing water from the

solution near the cathode yields ( %7 ).

Note this: When the concentration of H" in an aqueous solution is expressed as [H'] and the concentration of OH~

in an aqueous solution is expressed as [OH ], the value of [H*] X [OH ] is always 1.0 X 10" mol®>/L* at 25C.



M1 THREOZZSZEICLT, ROMIL (1) BLT2) 22N ENEIITHRE,

(1) 3EALF PY T AL, REETTIER 80T TLIT 5,
(2) FALF FU T A, 100mL OKIZ37TCTIIMM g FTEIF A7

12 TREOIZOWT, BELELST M) Y AIQEEREERSD 20, 20PreEL Lo T2, TOMEZMHRICE
Z&o

M3 THEOODEBRDEIIBNT, B, BETEZ ARG, BLUSEKROKIL%E Equation 2 ~412% 565 TEZ L.
M4 THREQOBRASMBTHWLBRIMTA 2EEZ L, 1B, MBECEIEZEZHRIERXDL TR,

M5 THREOTHLNAIWE (v ) o&HEHERZThEThER Ko



M6 THREODLIIICERSHZ2 t BT X ICERINL O LRIUWEEOYWE (v ) %, 25CTAKILIKK
BRESEBHRE, BRXEW) &35, kOB (1) ~B)IZEZ Lo

(1) 1L OWEHXEG) KHEFELTWLYE (v ) BMPgheBr . &b, MEITIEZTPRENL R,

(2) BWHXG) DpH Z2EZ Lo 4B, BEIEZFTRIHEX LR,

(3) t=5LRIERSMMeHmITILE, BEXE) OpHMR 1L 2R3 6, 2EF R Lo B, MEITIEZERATRFENX
bR



RONERTH, B1~B8IC&2 L, B, BENINEEOKRE SRy (m/s?) L, ok &, 2EEEEH T
HdDET B, ‘ (23 &)

M1 OO TEEOLRWKERDEIZ, B2 M (kg) OUEA 2B W2 AIKEEREI—EBOKREZF (N)
D%t BEMATz0 tORB L XOYEADERV (m/s) 2 F, M, t # iWTEE,

M2 B1T KREERMEODIWEAICLIMAERZEW () 2 F, M, tZHWTEY,

M3 BHIWKRTEIE ROODPTEEOZWHELD Y, FEOTHE EmORzZzEThEThEP, Q&d 5. HPICH
EMOYEKAZEE, FEICPITEMEICHES v, (m/s] THHBHLAEZS, AdSHZ E27) HQITEL .
P26 QETOEIZ A (m) £35L, HQIBILWEADRES v, (m/s) 2 M, v, h, gD) LLELRFRTE
MWW TRt

M4 M3T, REOEMMAZ 6, tad) 0<0,<5) L35, WAFEP25HQ I THIMT20OLET LI 1, (s)
EM, v, h 0, gDIBBEELELHCTERE, b, BEICRF LT LFERDRE,

M5 BI2iRT &I, M3THEAOKSIEMET, HEFKREAoRHEEERL S, TOLEOMERBAL
0, (0,<60,<%) rL, H2IRTHEOTH, ERORETNENAP, QLT 5o WEAZNP ICEE, MNE
P ERSISES o, THHH LSS, APAP #LAQ ETBHTA0RET ARM L, () &, M40 &
WAT, o, v, FLERALTHER, Bik. £B, HEICIE L LAHRLRE



B6 R3DEHZ, HEM OWEALEEm kg) OWEKB 2R THY, AZKPFCTHVERICES, D50 %IE
HeHTBZ2bL72LZAh, BEET LR BAHTLTWAER, WERAIWKIZZLNE 428, 208K EeE
R o

M7 M6T WEKALBOMBEDOKRESEE XL L, %8B, WR EUEADCEEEREZ 1 &L, ROEZ, KLl
HOBRBIERTELZ DL T H, B, MEICETEZFH LFERLRE,

M8 M7T, WEADHEEL (m] ZUBELLED, #E v, (m/s] 2B L. &b, BEIITE LT EFERD
AN
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