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ey
1E ¥
CORBEEI»LNE '—C‘ﬁ) NFEd, ﬁ’#’gfﬁfﬁﬁblii]ﬂ%ﬁ%%ﬁ s FCTT

P, BECERATABEESE L 15[ 28 1 FTTY.
BEFE H:10l, B:10.8 C:120, N:140, 0:16.0, Na: 230
EHRIRIEIZ BT A EMHEOEMETE 224 1/mol
TRF FuEH N, =60 x 102 /mol

I BEkewEECET2, KRO(1)~(BITELR S,

(1) HHTOEPELVEFORSEELTELVWL O, [1_ ] OREHE,L 1 0RURS

Vi,
DEEH

® 'W&H ® ™W&3H 3 °*He & “He

@ 2H & °He G 2H & *He ® °H & He

FY IS EE S 100 D B LN EEN 110D "B i S, B OKARGELELL AT %
Do mHBITNLD%, ORETME 1 DU Sy,

(2)

2 | Ofgess
@ 20% ® 25% ® 30%
@ 50% ® 60% ® 80%

BEHIAOREYCOBETFIINFBRRAMETH Y, FoLEi2 570044 Th B, 17100 4

(3)
PEBTEECOBIZDIEDEDMTD 1LIL DD DIEVDDE, DIFEEE D

5 12U Evy,

3 | OI|REsE
O 2401 @ 34701 @ 44501
@ 6401 ® 8s4mnl ® 164501
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(4)' KD a~cr2BOEVECERLLDELTELW R, [ 4| OMER,L 1 DB
a3y,

a 020 mol DIEALAFEHCIZEFNAKERTFOH
b l7g®DT7 Y EZF NH; Io&EFNLKERFOEK
¢ 15X 102D AY ¥ CH ICESTNEXKERTFOH

2 ] OmEeE
® a>b>c @ a>c>hb @ b>a>c
@ b>c>a ® c¢c>a>h ® c>b>a

(5) 20LOBEREZESERES LIS, ROKBIZ LY =354 Vo Bk Lz,
302 - 203

FIGROREDOHIRIT LB L ThH otz 2721, [EOFRHIET X CHEEREICSTSL0
&Téo

1) FEISHOBEOM%HA VB L de BOEVLDE, [5 ] OBAEAL 1 D%
U7z &\,

5 | OfEXHE
O 10% @ 20% @ 30%
@ 50% ® 60% ® 80%

2) BISBROBREJGEDMBERBICBIIIFEE VL 65, BROEVDIOE, [6_] oL
PH 1 DEU% S vy,

6 | o\
® 010g/L @ 016g/L @ 020g/L
@ 1.0g/L ® l6g/L ©®© 20g/L
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I wEoREEERCETS, ko(1)~(3NEZE SV,
" (1) LOX105PadbET, —20TCTHKNg 2MMIMLT, 0CHKWNgH DL o7,
1) EED S WENDTALE T &) D DIREEED D 1 DB S,

DFFEE _
O FEME @ #A#E ' Q@ B

@® =R ON::5:2 ® &t

2) MaRTBEIEEFI T, BBIEVHDOE, DOFRERENS 1 DB S, 72
L, 10X 105Paic B 5K DHEIE21]/(gK), KO#ARIZ42]/(gRE T 5, £
72, 0C oK 10mol % 0 C DHWBOKIZEL S L DI LELRBEIZ60K] &£ T 5,

[ ] omEE
@O 30k @ 3.8KkJ @ 49K
® 30K] ® 38KkJ ' @ 49kJ
(2) ZkoxEDOZHM L Z | ~C 9 | TETIENO/METE L RDET LD,

[0 ] oBEEIL 1 DBUR SV,

FYFUKERO &, SRESEEO UL FEool FERE2E Evd, F
7z, BOXH AR AR GO IOL FE g, |

By VKT, TEIEEA VT 0TI FRET L 2o THEL TV A, T0LH T
4 F% v,

o | OmE#H
Q) 7 W Sl f K
@ % 7OV SEauq ¥
® 8% . SEaa A F
@ Vv LT SEaaAF
® va% R L4oaqf R
® a2 IF OV &E&auAqF
@ v 5N e S v A N
.2 7oV S&aUAf F
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(3) koOXEFOZERH [T ], [T 1dTEEsFNomeds LTELETL L0,
DREBERD 1 DBU S\,

LS (I FeCl KB EZBERICHET T2 L, FBROIUA FERIBHON. hE
Lo TRELZOL, BRIKETTo728 2500 FRTIBREEAICBE L7z, KR
BDaOAf FERESEFL, ERERIY) VERA & R ETOKER, Bl > 2 EHKA
W, BhEEA A 2 ELREREMA TV oL E, BROEF LT VO Tdh o7

DA

@ T ) VA A VR ELIKIET
@ YAt AL A o & Atk
® 1EHT il A 4 v 2 &L KEHE
@ 7 U VR A LKA
® BT B A & vk EToKIETE
® EAT Tilk A & ¥ & E KB
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I feEEmezirvE— B2, ®kO(1)BLU(ITELE SV,

(1) AEFEERREESRI AL E, TANTF PSRBT RS RE, Co& 20kt F
TR ENDL TR VF-RELEFBER T TERT I LN TE L, Rz ohDEfLEE
FRRE T,

1

CO(&K) + ) 0.(5) = CO.(R) + 283k

ClEe) + %Oz(ﬁ) = CO(%) + 111k

Ho (50 + —;_,—02 (&) = H,O0(K) + 286 kJ

H.0 (i) = H,0 (&) — 44.0K]

1) Choo#ftEFERNICHT SEBE LTELVWLDOE, ORE#IL 1 0BT R
s,
DIFEF |
LANNF—DEWIREDL S, TANTF—OFWREANOELIEIRBENTH 5,
CO, (&) D Heid 283 k] /mol T B
C(EER) o#kBEEI 111 k] /mol TH D,
H, (R) DBREEEE 286 K] /mol TdH 5o
H,O (K) DR #IE 330 k] /mol T %,
HO (3) DFEFE#IE — 44.0 k] /mol TH %o

@ O 6 @ 0

2) —BMLRFELAKBEIDPLAEZBLOSE, KOBILEARATRINS,
CO(R) + H0(5) = CO(5) + Ho (KU + Q ()

ZOBALFEFEAICBIT B Q (KDEITV 6 mBITVEDE, D
AL 1 DEU R SV,

DFEH
@ -3.00 ® 41.0 ® 353
@ 397 ® 525 ® 569
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(2) BERTTR IVLKRE—EIROL I CHBLCAFREIVELEL S,
2HI{Z) — H.(&) + L(K)
CORISHITHERKIGTH Y, HSE% Q@ L15%, BfbERFERE,

2HI(5) = Ho(50) + L&) + @ (i)
LREN, FOLAINF-OTTROLHICEEINS,

R OETE

1) ZoI3vbAROSBEIBICBTAEB LD ALVE—FE BIUORIGH Q 044 L LTE
Lo, DIREEE,S 1 DBTFR SV,

DA
EHEIRIVX—FE RIGE Q
® E\—E, E;—E;»
o) B~ Es E;—E;
©) . E,—E; E;—E;
@ E\-E, : Es—E,
© B —E; E3—E;
© E;—E; Es~Ey
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2) ZOFBKETARERELTELVWS D%, DFEREDP D 1 DBU7: S 1,
DBER ‘

frEE A5 L, ERBORSHEERAE 255, SFBORSEERNE L %5,
TNz B L, EREB X CTHERSOIGEEITVTINLSKRE LD,

REZ TS E, ERSORIGHEEIRAE {45, BRSORBEEIINS %D,
REZT 2L, IESE L UHNGOSEE TR O KE 25,
BROFELIKRELTEE, FRIBORGERIIAE b,
BROBEERELTEE, BROSOFUSREIRE 25,

@ @ ®d e
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IV mEgwEicE+s, ko(1)~(4) &Lz Sw,

(1) ZREEWCHTLERL LTELV 0%, [T5] ORERHA,L 1 DRI S0,
OEEE

WALT &= A NHLCL EAKIZHE T LIBESE R T,

7 EZT NHz ZIEEOERE LTHWLRL TS,

—ELEFE NO IKICBTR T VWEBAORETH L,

ZEREER NO iIKIZBET R T VHEEBORAETH 5.

AT HNO, i TEEMIIZ ik — N — - By T2k (N —N—5) T2 b,

BRI RUOH DA T, FEILHEAHE,

@ e & @ 0 2

(2) KOSEDD 5, BMERCERT S b0 Dbbhe BOETHLO%, D
gﬁi)‘% loiEU*‘?:;:Jéb\o

4N TV = A AR 4l HE S RIIA

[16 ] OFEE
@ 1 @ 2 @ 3 @ 4 ® 5 ® 6

(3) REBHINYYA CaCO, IZFIEMEEINZ 5 L ZBMERE CO, M RET L, HABDOREI L
S A IC 0.200 mol/L DA R o (mL) % M £ 5 &, FHEBEHR OELAE HCl i+ < T KUS
L, ZTELRRAEHERET M8 mL B4 L7z v DIV B OBV IDE,
OFEFENPL 1 DB 3 v, 72720, BELLZBLRFZ KB TZVW DET S,
(17 | OBER _
® 500 @ 100 @ 200
® 250 ® 400 ® 500
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(4) NorvyoREBITEWIIETHRE LTELW D%, OFEREPL LD
B 3,
DFEEE
O 7vHREFREKEBLIEBLCERIZEET S,
@ RZEBr IHEFECIFMELOESTH S,
@ IFVELREERETIHEBNE L OEETH S, .
@ Eo7zKERLAI VT 7 A Ca(OH), 1ZHE{bKE HCI 2L 5 L, &5 L#y CaCHCIO)-H,0
PERT 5o
® |MILAV T AKCIABRICIVELZMASD L, HFECLBRET B,
® IVILEAGLIZABOBRETHY, KIZETEV,
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V  mEmEcEy s, ko(1)~(4)iB % 5w,

(1) BTFERT&BomeT, 7ohY) HESEOEES L U 0ABUSOEORAEE LT
bETHLDE, DRATED B 1 DECH S\,

DREE
FPILAULEEEOTE - RBRIO®E
® H 1) 77 2, | REe
@ CHNTT A - He
® ZharFy A HH
@ i NN
® AL A HikE
® JFrr A : Fir

(2) JREEF D)7 A NaCO T AHRMELTIELWH D%, DIFEREPH 1 ORGP
78V, |

DRFEEH

WHEMRICESI D,

KIZHEPT LWL R T,

FOREWEELPAKE LT b,

FEBICEST & TEMERFORAET 2, FREBICIET RV,

BEE L LT, BBESCR—F /Ny -0 EIlfHS NS,

TEMIR T v E=TV—FEIC Lo THES RS,

@ 0o e . @

C(3) BB U Y ATARI NaCOs 10H,0 DFF B R BV 2R PICE T 2 &, kKD
BAERDITRET M 2 A n K Na,COs-nH0 LB W E, KEES F 1w A-TKF
VoK 143g 2BV BRTICHET A L, T NCHRET MU 7 4 KR~ EEL
L, ZOEERZ6.20g THholze EWTHKMYP—FEETHL201E, 2 DEIZV{ S
mLIEVLDE, [20 ] OMERDPL 1 0RUPLZ S,

(2] o | |
@ 1 © 2 ® 3 @ 4 ® 5 ® 6
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(4) (M)A A Y2 EOGREBICNZ L EEBRTEBRPELLIRKBHEE L TRDBETLHDE,
DREEPD 1 DRT R 2,

OREEE
® T7¥EZTF NHakK @ 1EAbKE HCI K (3EES)
@ ZUAEEN )T A KCrO, K @ TEEE HNO,
® JKEbF b U Y A NaOH KiEH ® WEER H.S0,
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VI #mfvawe ABAECET2, ®O(1)BLUT(2NIEZ RSV,

(1) EFEFOEHLLTHWLRAY Y FLET, KOEBE1,

2i2X o TEEN S,

BE1 FMNITAT7zF VRIS DHET PEHSEH E, 1) FVERS b

U AHERT B

BE2 YVFNES NI TAOKBE T HMEETEEIZTAZ LT, S UFVERELRS,

1) ZH [ Z1, (A1 idTlisBAOHATLELTRLETLIIDE, [ ] OfF
EBPD 1 OBOR SV,
22 ] omER
@ | ¥k BE &
Q| ¥im-EE | ZEMbiE
Q| =ik B\E BEFE
| @ | BiR-BE | ZBMERE
® | K& - 8E B
® | R - RE | CBMbRE
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2) %U%w@tmﬁﬁﬁkﬁﬁ&%MKTﬁmé@ff%%ﬁﬁmA%®%ﬁ&%®%ﬁﬁw
HELELTHELFTHOORE, [(24a ] @ﬁ@ﬁﬁér&\% LD vy,

(24 o
2% B
0
C—O—CH;
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@ 7TEFNFIFVE O:
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0
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0
OH
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® ) [ ﬁ—O—CHs
O
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(lf—OH
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(2) p=7x=VTFV 72/ —pp-L FOaFI 7N EX) L ROBEL, 210k TT7=
Vo bERESL,

BE1 72U YRKGLEOEBREERRS PUYARMAS E, WAV EX YTV ZY
LORBEIELNS,

BE2 BN CEUV I TV AOKBRIZF ) YA T2/ XY FOKBREMA S &,
P72 EZNT ST ) —BERT B,

1) BE1IEBwT, BohIBAESVY ¥y I 7V o A0RBHER2ROL L, BB Y
TV MIBBICOE L THNORBILEDIIET B, JOFEBILEYE LTRIETSD
D, DFFEBTEDND 1 DU S,

DBREH
0 TEE®R @ * 1L @ ZLv—
@ rtrxT ) b '

M ® 7x/—0N

2) BIE2 CEILZNGOET, BLUY, #BoNip-T7zo VTV T2/ — VOBEEROHEEE
ELTERLETHIOE, ORFERED D 1 DBT R S\,
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VI alEsTatmcmds, ko(1)BIT(2IELE S0,

(1) 010mol/L¥E{t#H 1) ¥ A KCIAEK 10.0mL %84 4 XM E L /2%, THEOHM
KELI. BONLHEBBET TR 5720 LE R 0.10 mol/LAKERIET F Y oA
NaOH KBFEROEFIIV{ b RDAVH D%, OFEFEPL 1 DRV L SV, 2
7L, HALT ) ARKBET TR TRTCAF V2R TwA LD E L, EiLD U 7 AKER
B4 A R BEBIRICETZET, AP AAFT YK BT RTAFEA T H ICEEHDbS

AR N OR o VP8

DIFEE
@ 5.00mL © @ 100mL @ 150mL
@ 20.0mL ® 250mL ® 30.0mL

(2) BRITLADLIDTHEVABDA VT Ly TACEENS, HEPRTERE 2580EL
BAOHERE LTIELWb Dz, DFERPL 1 DETR IV,

DFEFER
) @ ®
H\ /H H\ /CH3 CH3\ /CH3
cC=C /C=C\ C=C
_CHZ CHz_ _CHZ CHZ_ _CHz CHz—
@ ) ® ®
HY CH,— N CH,— CHs _Ch—
C=C C=C C=C
e N v AN e ~
—CH;, H —CH, CH, —CH; CHs-

ILZOBBRZZETTY,
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