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(2) (11 {5 mical combination),

o) e FBUKSMAAR—E KR ERELABK, _
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(1) BIR  SYE/KECREDHL, AR L BRI & RO L R S,
ke | FU Bk e AR A,
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K AREES, SRR SRR TR 7ok, BRASHK K (soft water),
L%EJ' ,’ BSOK  SHRBESH AWM Z K, BB W IRk (tem-

@7](1\ porary hard water), PInZAATEKES SAESE IS EEARET
T G0, Rk,

SATEIK 6 TRER S 2K R A A B K (permanent hard water)

r(1) PEFEESR WEHBTETE, &K CRREILERE EIRRBEBY E RUZE
£t ‘law of conservation of matter),

(2) HETRES LPREMEHYHERZENES, WEABEER R
2 (law of constancy of weight),

3) EiER RAb & s o BURA R, W BRI H S e —
JEAE B REILER (law of constant propor-
tion), 4n | FLE M S TERMAAR 9 WAL,

(4 fELER WL 2 G B, P TR LR —E, LAHRZ
1 5 B B U SEE AR I A e E A (law of multiple

T (3) 88 BRI, AR, B, TIRETIA B E, AR
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%-& i N.Oy HH &Y, jLn ik Sy P — T a8 5 2]
B,k 1:2:3:4:5 B,
5) SRIBMHEEH KLU W, XA N 2B, W RFLIEE
## (law of gaseous reaction),
) EREEHE  RRERS, A IAN B S, Bt mRY
SE4 (Boyle's law),
(") AIER RN A5, RRRZ W EH A SR — R, R4S
SRR JEAETR I BT 5 A M e oo AR IS 7T
K ERE (Charles’ law), |
S8) THMERKER SARASARBEREBLIZT,&HRBZH ¥, &
ZEE M INEE WS  Avogadro’s hypothesis),
(F @mAh, Bk HE, REi— 28/ ofR, Hil 48
%+ (molecule),,
BEF AFh—Hs -l L2 s T AATR, W FAEEREF
. (atom?,
R rl) R R A TR T — 2 A, R L A R 2 R,
= SR FR|Q) R—red 2, RSB, Bl S, RTEZETF
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¥, AR ET,
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B BHE 22— T

Ro—vig 2 08, EEE R E (0°C) B ER (760 mm.) 271,
A 22,4 FR(liter; Z BRI,
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e LR — A A RIEF 28 BB e R 2 18 (valen-
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RHex

(2)

(3

C))
5)

(6)

(BifnE H, |0, HCL B&C, §Ca, §HCd, & Cr H1)

A F X RACKRBEURTRWEH MR R TEZR, 8828+ (mo-
lecular formula),4u7Kk H,O,

BiE R AREREFRZEHRAEH NPT, USRBHES
F R EFZELSFRIEZ, BEEEX (constitutional for-
mula or structural formula) (i35 P 2B B A ERE bond).
fn: 7k H—O0—H, &8 Na—Cl, 24,

R HUSSREHE M2 BB RN X (rational formula),

AR AU Lz g TS AR L T, AR, R
— B2 AARE, BB radical), @R NH, 8
4R OH, BiERMR SO, FAEHR NO,, BESR CO,, BEREIR 1O,
T kAR Si0,, FEAEREAR SO, MERIARE NO,, FUAR CN & 1,

B HFRENX AR FRXUFRMLBREZRFEZA, BRELBHE
3. (chemical equation), X FMERERBEREZHE 2T
B, SRR ENHE 2 E 2 RN, AaRsf
RZRE, T ERE AT 2AEY, HaAil R, WEEM
FHBBECER, fu SRS R—ARENS B AR UKE
ﬁ,ﬁIﬁ% 9H2+ 0, = QHZO ;:Ezo
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ENESR
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4

:’_

(R SEEWITTE N, BRI R, LR RS IR
Bk EERRBES SR AR K IR (AR S ) B
CaCO; + H,S0, = CaS0, + H,U +CO,
CaCO0; + HCl = CaCl, + H,0 + CO,

(1) AT W SEY , 46 TTHRVE TR ME WM AR T K
w-%?é& (@) N I8 EHIA HOK B B0, KB KoK A R BRREES i,
TCo, (A Ca(OH), 4+ C0, =CaCO;+ H,O
(3)  BYEARRIK, B UK Rin A 2,

(1) PiEsa T, 5 B A b 9P o ST AL

2KOH +C0O,=K,CO;+H.0

2NaOH + CO, = Na,C0O, + H,0
Ui BEYUK, WIE R KB A,

(1) IMEEBRAERS MR 2L L , FIARILINBRE CO, UMM —SULER:
H,C,0,=C0,+CO + H,0

21) (D, BREFRKK b:CHH0——CO+H,
—5{%‘@? (3) WRMZHMAREABRZ:C+C0,—2C0

(L —FILRREROQRAEE, RLBIRE B KA,



(22)

UEE

1G4

(EVEJ

) ¥, MZAT, WERHT, HERK,FBIEZRA RKKEHE,
(3) TR )JE 2 TH w3 B W] P 1R B,

FUSE RS ok 2 B 1L S8 2 W B 0 B2 0, B AR KB (flamo)
() FdbH RRRZEA R, BRUNE, AP ERRIER CO,, W&
WEZE, REER, BB REIE oxidizing fame),

L BEE BEINE SRR, PR RS AIMETITR CO,

oz, BREER, 8EREEY (reducing

flame),

it

§.x:3

Hu:

Xz

“3) AR BRZPG, BERAREE, HHBSRAELA
BV RIERE,

() KEEEZHRE GESKEREE,REIERXLH,
{(‘2) KIGHIEZIRE BB ZREEE R LR, BEAET S,
(3) HEERBAYZEE FHEBEYEHE, TEBEE LY,
JE& A BR v K Je H f e

MRk UKD, B EER S, RSN,
rﬁwkﬁ{ jﬂ%ﬁc FO7KRRS L, BB Sk, (R, & EEK,
l i < IR MRS LB R BEOKTE R, 5 NS .
A A BERBEHAREL,2OAB,



(23)_ 1
& W
(NaCl)

(25)
=8 5
CaOCl,

@
2

ik
3)
(1
i {(2)
3)

Ug B SRIBR TR 2, oK IR, SRR A, enfe,
BWZRE MBS RRK R TER . MBI (Ui) DGk eSS, R

B, 7,05,

R BB, H R, BERK,
A& BWRsFELAEN, HRRUEEN, RALMN, RASEREL ZE M,
E RRERAAL, B, 7, 8 SHAREMNYTRAAR KR EP,

IERRE IR — R Sk B 2 - MnO, + 4HCl—MnCl, +Cl; + 2H,0
AR, —F L RO =K

2NaCl + MnO, + 2H,S0,—Na,S0, + MnSO, + Cl, + 2H,0
B AR o BB K I MiE R 2
L HRRE, RIS RS BIE L ERE P BERUK,
AREERLMTHE (AR, 26, H) L& BRI,
FERIR B, W BOKYE i Bl R H s Cl+ H,0—-2HCl+ 0

e mBss,=an, REEERT.

ik EBERIAKRT % Ca(OH), +Cl;—CaOCl, + H,0

N
ﬁﬁ{

mEEREE B, A AR mEER A,
Ca0Cl, + 2HCl——CaCl, + Cl, + H,0
Ca0Cl, + H,80,——CaSO0, + Cl,+ Hy0



(27)
& Br,

WD) RS G, SIS, RIEE AR, AR .
e B E A A SR,
Bk MEHERESmMA Y 2NaCl + H,S0,—— Na,SO, + 2HCl
)R IL A R S, AR R R, SRR
(2 ENEE BV RSE, G R T AL R R B 2 B,
(3)  FMIEIE NI, A5k, BAERAEE 2 A 18 HOl+ NH;——NH,CI
() =R RAREIL A MR EA (aqua regia), SRS H &,
SHCI+ HNQ;——2H,0 + NOC14-2C1
U e T LRSS, R RSk R T,
AR R BA 1L, B, SN 1L AT AL AR Keverh,
Wik LU, ST R E
< 2NaBr +MnO, + 2H,S0,~—— MnSQO, -+ Na,SO, + Br, + 2H,0
() TRATIS () 5L, 4534 » R 2 60 B 7K T BA RV BRI,
704 ) 8o s 1 0, S0 R A SR U ), MR R
(3) DA IR & R RN,
[mw KR, BISEHE, RIS 48 = LR PBr,., 6RKTIAMRAER
ER,

1 TR
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BN R
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(28)
AT y
ﬂI’I'B.r = LHS "]

T AE
3k

(29)

BT,

PR
i

(s0) [
B &

HE g

P e
oy {%
g
(5%

PBr, + 3H,0——3HBr + H,PO,
T B IS 08 6o 75 e S, B IR /K, KPS RN (R B (hydrobromic
acid) , b A SR L & ARLL,
BRIV AR AR, Z IS AT 7K R B,
AT, S ST B B rb = B
2KI + MnO, + 2H,80,—K;S0, + MnSO, + I, + 2H,0
(1) MERERERFRGR, TEBLE, 74, 3l BniRERE, |
RS IR RE B BRE, VT IR BUS9N,
(2) fEEBpEBEEn RN,
(3) HfhfrEi g ERgfall, e H,
Bk X RZ,
BaBLE AR o Rk R SR FOR— R B A 6045
PI, + 3H,0——3HI + I1,PO,
HE S, B egmAall, s,
ZRAA Cally, MEN XEWWT B2 APEH Z.
G @A e KHF, g a8t HF i, B A & BN E R, RS lS R .
SR AR B A e BT, e e — ) AT AEIE A,
SEAL ST IR b e Fuz s Cal, + H_SO,——CaS0, + 2HF



BH SHESIETRMMEEE, BRIk, RERZ K, EE2HE

wora W, TLALAUBRIZE, fE IS ARDREE CEL BB AF RN ), W BERE AL RIS
HF P BT RGr {1 SiOy, M Si0, 38 HF [k SiFy #hcts:

& BEAEMZ,
(33) Wk (HLH,BLH) MHZ R E

S s | mra ] e |k om | wsmo | mkw | @Bke
& | F 1900 | pedk | S 4k % | HF | NaF, KF
& | C | s5457 | % ®B| % | x = | HOl | NaCl KCl
bl Br 79.916 | £ ¥ i xR Z HBr | NaBr, KBr
B | I | 120932 | m % M@ 53| HI Nal, KI

I e e
@"ﬁftﬁ Bk NGRS 44 BaO, 4+ .204p——H O, + BaSO,
H,0, <1 BUE SRR, (R 7 LS ol B A B K R
(— H H.,0,——H,0+0

)
Uiz I R, BERARRIZ,

—17 —

TNESR
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(35)
B

KREREH
ZIHA

A

SR OKILFEFE A RS, D A S MY, MBI

B & (Sicily) KB 28 B LM J.ovisiana) lERME L,
A1) REMEE XKUEFFEA HS K SO, =K, JEZABES
JRATHHE , ¥ 22 KIS B
2H,S + S0p—— 2 H,0 + 38
% 2H,S+0,—2H,0+2S

1) DI HBEESAMIY RE Sk, ZEEA

B LS, Bt VLS 7 52 GuLE) 2 BB s s ok 35 2K
b, NaS+H,Cuz——Hys -+ Na,CO,5
2H,S + 0y —2H,0 + 28

L) BERTmEE AR 1S, b H.S Saukl 2 mmi
R

CaSO, + 2C——CaS -+ 2C0,

CaS+H,C0O,——CaCO;+H,S

9H,S + Oy——2H,0 -+ 28

PR RIS ARIBE R R 2

P i

Bz Rz nm L 215k



TR
T
(1) B SIS 5 (& IR I BE L TV K, ST R ALER CSa,
MﬁZﬁE%% PSS AR , B 5 R B, R LB : S + 0,——S0,
3) ARG BMLA KGRI, AR STE i, R B A R,
“HIE B kS, BRERE N,
FE BRER AL E B IR SR
2R RS AL 8L FoS+ H,SO,—— H,S + FeSO,
(36) {(1) B 40 A 07 T OP S SR B, A 0% , FE B UL TR,
e

Urasase

LR () SESERHEINE,
3) AL BEEECE, WA IES B AW SRR S LB TZ,
G H P % U |
(37) By RBURMGBEU SRS, ML AR itk C+25—CS,
CRRACER BT RO R U, A B L, SRR, B, AR AR,
CSi Umse antm, bieste, o, M0 A0 S50,
| Fite KILZHISHRad 2,
[ (1) FEZRG AR HEBE SR ok BRERE FoSs,
e S+0;——80;; 4FeS, + [ 10,——8S0, + 2Fe,0,
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Pz
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(38)
AR S

S0,

(39)
.__‘ﬁk'ﬂ:ﬁﬁi

SOs

L(Q) T BRI B s Ca -+ 2H,80,——Cu Oy + 80, + 2H,0

(1) M Ay B, JE s /L 2.2
®) ‘(zfy WY R BOIRAE N, AL SO,
‘iﬂS’E SOZ RS :LO——AH.:_SO,

(3)  IKRIAEERFHTRE AR IR SO, FoR fh A @ G R ik,
S0, +:H.O—H SO, + H,
LRI E, Hi%k, AR S ZINE KRR H .2,

Bk SHAE R AL BERB IR 2R SR, ML AR = R RE,

250, +0,—— 280,
() s@Bmroasheg, £ 150 Mut,
%E{(Q) ARZ S R TEE
(3)  SAKAL A R FeAE : SO, 4+ H,0——H,S80,
(1) @ BRSHEEK SO., 8§ SO, MEHIE R EHE, Rkt A,
[ % SOa, B SO, ¥F 7K, RIR RS
Ak S+ 0, SO,;5 280, +0,—— 180, SO, + H,0— H,S0,
[ 1(2,) SHEB: %:ﬁ&t@fb?&“ s TR R FRKZAE Y A SE, AR
F 2 5 R i ik S



i (40) " j 950, + H,0 + Oy + NO, + NO——2[ S0,(OH)NO, ]
H,S0, ) 2[80,(0H)NO,] + Hy,0—2H,80, + NO, + NO

(1) BEESD S RN BR AR PRI, SUKAR IR PR B, .3
() SR A TR , HEAE GORC % oK RS, 0T MR Ht

ppg | (3 SRBLEEIRET, AR, A7, SRR, RNk I A z
@ SRR HSN, BAHRLER, 4
?G) Wz, RIS AT

§ H,80,~—H,04+80;; 80,——0+80,

LR SRR b BE , oE AR, R R, BR8N, A IE A H 2,
(1) #4EB%%E (chambor sulphuric acid) JHE 5U—55Bé (Baumé), 4l
bRk 62-70%
(41) (2) Mool 60°Bé #filE  AUEHIBERR TS% .
@E@Zf§< 9, - “RA 3 718\ & 95.5
Duﬂ (‘)» ﬂ.‘i 656°Bé %aﬁ‘g %‘J i) f@ﬁ@ ‘)O'O% o
(4 BAFERE fuming sulphuric acid) B& SO, HZHBRE, HRAS en s
B :

FRAE EhRAIE B/ E LR
P Bk MR BARBABZ:

L



SNH,C1+Ca'OH),——CaCl, + 2H O+ 2NH,
(L) IS R SLSRE, 1E S R B, B uﬂbmmomjmﬁl
(D) BT ARR K, HUKTA L 5 e
NH, ] NH, + H,O——>NH,0H
R 3) mms e EAE, R 2 A
NH;+ HCl—>NH,CI
L) A 0, 2 AR 48 S, TR M 30 2 2 B 0P T 5 0 A 20
LA B M A bk I
(1) BURT RUBGRAEIR & A thSTAREL 2
2KNO; + H,S0,——2HNO, 4 K,80,
(B () T b JH AR T SR S 2
2NaNQ, -+ H,S0)(— Na S0, + " HNDy
L(8)  SRILZ R A B S R, 11T A B ol (S DU B
(43) (1) AN R, R A R R T A
BNorl |2 R w S M, B AL, B, A, S 2
Sprl ) L, WM A AR, BT R R,
A3 Oy——HLO + INO, + 0O,
W) SHEEREEL - {FTRSAR A R Tk

42

ERES




(44)
BP,

(45)

L) IR B8 b, 1t i 4 BHE T i RIS P RN B B
UB% mmSTE EETL, |

(FREE  WHIESBHBACAEE , Z IR S Cag(LOTIALR Bty iy b B bty B,
I teh TR TR 1
(1) EUB K, BERE RAKIERL, B 2, RIETERE:
Cay{l O 5+ 8H.80,——3CaS ), + 2H, PO,
H,P0, - H,O0—HPO,
} 4HPO, +120—— P, +12C0 + >H2
PRI ) it it o A R TR e, SR B, 0 5
Cag(PO,', +38i0,——1CaSi0s + Py0,
2P0+ 160—16C0+ P,
L(3)  EUSERE 0 MBS S T AE AL AT 2) BV E 250°C. IR RBE,

WA SRR AR RS R TS e TR (BERT) P05, B POy BRRUKIL & Eim@fo
H PO, ( ni’?ﬁﬁﬁ%?ﬁdépéﬂi*&%

URSE WSS AR R E GRBRE K (BBEWRRM),
W BUREE 2 M,

»

B

g
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R I -
f*\\k ORETNEA A PSR ‘| il ‘ LU
i AN ) N
l ol ) [ - e (R {Lm@c B v R U
Wik ,‘{ﬂ 1.8 | 44°C.| 60°C. l/ﬁ 'CS r{ﬂ i pp;/géa %ﬁiﬁ%&ﬁ
) ] , | Wil PH,
iﬂﬂ%] o *}'ik 2.2 |500°C. 240“0.; W F ] 5 | & £S5
{ j ‘ | i
(K L (K, B
o F‘H imltﬁ'% - T
BIBRAE HRRTR E2 YT BT
la o %ES gt
[ES & T AR
Bk

Bk B ERABBE Py 50,—2P,04
WH BAGYH. SRR
P,0; + 3H,0——2H, PO,

(1) w4 Zﬂ:{
[ P20s



(48)
Bz itA
¥y

(49)
St

] B HyPO,: P10, + 3H,0——2H, 10,
)
@ ""{Eﬁa:ﬁgmﬁg H,P,0,: 2H PO, — H,0——H,P;0,
iR HPO,: H,P,0, - H,O—2HPO,

E)4 + :;I\—()H + 3}120'—’1)}13 + 3K}Izl)02

PEE IR R, VLT, B AT B L, HHEH UK TR
LI P.H,, RIEZER PR AE, 8 Lt nd&
A IR,

£ 30NN &1 R Pk - R

WH AR, TSR A SN IR, BUOK A R 2R

BPCl, M B SR L

L PO, + 4 H,0——H, PO, +5HCI

FEIAE IR, S REC AR AR (R SI0, sl SERARTLE

Wk BURFHEEE B S0, + 2Mg——2MeO + Si

j 1) U AR BURAL 22 A i LA RY

-

fﬂ?}s e B R AR L O oS R A B R B
|

Si+4HF—>SiF, + 2H,
@) . EERELA R AL SiCl,,
WETEY R, AR5 T PR Si0,,
ERTE  BENE, SRR E,

_ ‘ 1)
Rk |,



Ry ES

-—

—

(i R IEA R SR, AR R, AU RHIERE (AL B AE,

ﬁmf” VIRE R RIEZ: S1+0,——S10,
L2 EEpas#hz: H,810,—Si0, + H,0
) BRENGRBAIEIEE T,
) @ S EAE AR,
Si0, ﬁg}m &w&m&amamﬂ&%mwmxﬂﬁ&mJM$%&Cﬁma
AR,
Nay((0g + Si0;——NapSiO; + 0,
L CaCO; + 810,——(aSiO, + O,
U SIBBRBE 08 B T
(61) B RBZMR,
N B o omoom %

=

[
%%@gf{;% | MKM;M(@&)NLQ(.. Oy E&@i‘? CasiO, “ @, KH ; 1, ,!%&»g,_
{ 1 ) |

TEALRY RS Si0, | BYERSR Na,Sio, SRR, M WS,

g CaCO, | AT 55
— 50) T
[’ ._.aﬂ':{l? 51\/2 )])\‘\@3%%) | Jiﬁ'.%;a'o

| AR




i opr g ALY S0, ﬁpfqﬁ:gm hzbl()a gHat, 412%{_, "
l’l{;“ ‘i&’ ‘[{: W@ﬁlp K, (‘03 ; Ep‘qﬁ:f‘ e rl‘5103 'JLFE:Y]L gﬁlﬁﬁ]é . %ﬁl‘uubﬁ
(#1 i&ip;)‘ BRAEES Ca’O, ﬁﬁm:(,p Si0, ’ i, gty
. 23 (#ﬁip’:ﬁ/t{;’ Eyf“‘ K &’0; ‘ 4"3"%'}( E?, Eed ‘E‘i }Ejfii?S"-ﬂ

@ B ilﬁ éﬂf PhO Tf]ﬁﬁﬁ} FbRi0); ‘ %Ti}“m {ﬁﬁ ! LL ﬁﬁiﬂnc

ALY e = AR TV TR Co0,
(7)  BE{C e TEALEE MO,

(3} FkBeen —&{ 1L 5 Cu
b/ SRR s i Al
BIBE LN ? (D) s e T8 ShLOy

L 3) 'fj\[fj ;s,int_.—AJ';Fl CuO

(B) (] e TEAALER S0ty

BRI BT R i O

2 St gt E‘Eb‘ﬂ]f&i'ﬁ vk Rl L.
28,0, 4+ 6Na——4 B+ 8Na 0,

W B < o 3-']-«)1\‘;;';———)()1\1;{0-{- 2B
B.O+2A1—>ALO,+ 4B
VR AR RS T, VL S I B FO R 10 (LI (BF), B850 s

- AALE BN,

S NER

3



(53)
& 23
HBuy

CEHAE KRS ER I (Tuscany) I B FEZ

(L LI Hrmnsh i 57 K I (2 2850 B 4 7508, BN HIURT 8%,
ﬁ%?},ﬂ[@) Tiinins R s % At MR N TR A T, fG, RIBRRE &S ST Y ¢
Nu,B,0; - 10H.O + HCl——4H,BO, + 2NaCl + 5H,0
[ Na;B,0,+10H,0 + H,S0,——4H,B0, + Na,80, + 51,0
(1) WRRE S A A GRS &, RS B 250k, fEbiB, HWRw
ﬁﬁ{ R K2 R K A
@) WEZ, M EXRGTRSEF: 2H,BO,——B,0, +3H,0

THE BBABEEZ,

(e WEREEZ.

Bk KRR IKERE, W LG, A8 I, B Eas G B i,

P EEZ, NS IR, BIRMek, WA ERIERMS BEmes
RRER G, (0 s e BB 2, 2 BV b skl ke

UHE EEREREBHERZ,

B BT R Z AR A A (solvent), B 2 BB (solute) , P
2 EE B solution) S AnoR B Ve 76, M RS VA R B IBTE

FIRPERE A BRI, R G RTR B, P U ANG L (saturated solu-

tion),
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(55)

"% 4

.
l

ARIREW A —E BN, i R EURERIR K, BARIANAR  (ansatu-
rated solution),

R A AR, VRS RSB RNLK, HIE IR (supersatu-
rated solution . .

W RIE ACRIRIEH D, 100 TEKETIE ARV 2 S R R e LT ) uy

ZUEfETE (solubility),

G ATE  WWZIRE LIS T (mol) B, EANE 1 A (iter) AT

B FED L G 23T R 2 WA,

%@*&O
BEwE LGl L A HWE 1 EEEE, BR 1 HEE R (normal solu-
tion) MFELN #:2), A 2 WIEHA, 11 2 FUEHR (JL2N &
JE S P P e 1 A TAL ’ o -
2, TR A, B SRR LN Fk),

R w1 BLETERGh, & 1.008 iz @, @ M 1 BUER T,
A4 17.008 %2 @A Ak 1 BUETRRO TR 36.508
L, L HUEERCT, AF R 49 32, (P NaCOH 2 13
EVRHE, 644 NaOH 40.008 15
TEt BHZHABERYK, E5REH, —THERSH T, — W EMEE
& 7, BEIE 4% FUE B (electroly tic dissociation),

N AR

s
-~



EdeS

(56)
BEL IR
.jf.

1B BT A2 KT LB 5 , FIT 2 (clectrolysis)

T LA YKER #'%?%Zﬁ'l?f‘”-ma Ei5tF Gon) (Ve 1), BB AE
BBt ¥ (cation) (PA + af - 422), BB R DPERE ~@nion) (Pl —sk'%2),

TBRE 4o W 2K G IR B i AL 5% {2 dip ¥, 1 B R (olecirolytes),
A B 2 W E , BV FEE BE (non-clectrolytes) . 4o MR it & %h
A, BRI R B US B R, AL A R R AR R SRR
RH,

e AW HREEMER TR, EHEROEERE, a2 RBe

L (dissociation) ., R BfE T 1] Bof 41930 EVEBIE

(E3%  FEPFURRRROK, GEBE A S 2Rk, s B H5R (acids),

() BRZUSUETSmE, .,

(2) B pCOEL e AE R A E (litmus) F ke %ﬂ&% L2 ],

@ EHZESEE B,

: (%;) J %‘E‘E]\(fﬂ) U IR RRGE B BEAE W 1- e M AR PERE T

(5)  REMLw L AnA=18 LoK
Blel W HOL A% HNO,, b ILSO,, ¥ H,00,, esis 1010, Wik
L HL,S10, EEfkae 11,80, SFaRE FINO, 45,

(E3% JLU SR RK, NETERE A @ EANOH)BEEE 34 b W 45 71 i dk(bases),



OO T (B R, e TN T R e B T,

(69)

(D) Bz Res m v AR,
(2)  EBALERE GEEA T SRR RRBRRES ,

) e, Bl b Z AU,
L(5) ik SRAATT B R UK
BH RAMH NaOH, ERAH KOH KBS CaOH), 25,
(B LML R RS R Fl R e kalios),

CSER MpP E B AL RIS A A BOK 2L, Bk inie A

{neutralization) _

2y K", OH' +H' NO,/ —K"* ,NOy+H,0

'Muﬁf)ﬁl @) Na,0H +H' Cl'—Na' Cl'+ H,0
@m{

60y
B

SHERE

8) Ca’°(OH),'+H," 80, —Ca",80,” + 2H.0O
(Ea‘ﬁ B Z a8 1 (4R ) S R S B (B Mt e HE LB

(salts)

<o

(2) BEAERIE BRALE A O A S AR RERREBYrEE),
(3) GiIRRGETR ML B % 1 BRI,

_ {m PE—FR AL 2 B BB R,
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(L T RPOUER ST DR RIAR 2, B ERS (novmal salts), Anga Ak

NaCl, BR# 4 Na,CO., #EERST K SO, N E Na, PO, &
B 515 Cas YOy, M;g

2) EEME AP —EZE A RUNFRE ZE, R (acidic

salts) ol FERRE B
AR BRAE DN Nquo‘ FEPE BN B NaTICO,, REMRELAR
§% CalHCO ), &, IREFRIMR T 81, BRER WUER, SREEET

3) EYFAEW wﬁw—.%ﬁz;m%mmmmmmwzw, L2 S

MEEN (basic salts)
AR SRR Mg OIDCL, AL A{t 8¢ Zn(OH)
Cl, BFPERNREER BilOH)(NOy), 2%,
(1) WEeTE, X AREINE ,flﬂi‘-ﬁéﬁ'#ﬁ(
(2. RZRHEZEN, MiEREEARL E 208,
(3) IJESBAhE PR E MK, B EAY acdic
R ] oxides)

J 80, + H,0-——11,80,. SO, +H,0-—,80,.
ggn%nﬁ‘ CO,+H.0—H,C0,, P,0;+3H,0—2H,1’0,,
[1)1@1‘;&1) t L N.O; + H,0——2HNO;,

B &R &R, B M, BE, b, B, %, BV



61)

o

Le

(meial)

(63) FHAEL

r(y A EEok, I BIE T R,
(2) ZREAFFRFENEPIGLE,

IS RORES-E G2 LRI Ee Rs: = e

(basic oxides.

N0+ HiO-—2Na0:, K,0+H,0——2KQOH,

- CaQ + H,0——0a OH:,
S{%W By, W, 6%, 88, 5Y, R

= _(I\ZEL}):;LQ‘ W&J«tﬂlnﬂuﬁ JM){’K”‘T{%Aﬁ) u,f’@’i@

( a.l loys) o

WIErE A2kttt AUHE B,
WIE S E 2RI R,

RIRRED ORISR B,
BIRBZIGEE ek,

e

t
e ‘31‘
ROl

&
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W90 — | | ]_!_ - |
e = < D
oo 99 = =] =10 —5_4— — |y
s B TS - |- -2 - m - RREBE
e T T I L L P T
e - - = sl Cm /?iﬁg*mﬁfwﬁk,ﬁéﬁ
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2CuCO,; - CulOH), JR HL#E A CuCO,-Cu(OH),,
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HF—SE A el Bk SR LR B

Cuy O+ C——20Cu+CO

CulD;+ 20— u+3C0O
BRG], WA GREME SR R,
SRS SRBA SEN G 8, BGEUEUE e IR AR,
AT HHEE 2= b A4 Bl (AR E B4R CuCO5 - Cu(OH YY),
SLPREHYEE BT AR Sl

3Cu+ 8HNO;——3Cu(NO,), + 2NO 4+ 4H,0
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[ 1)
Cu+ 2H,80,——CuS0, + SO, + 2H,0
Ui USSR, A%, SAEH, BREEEA S,
AL { —E 5 GUREE LT ) Cu,0 Fi:: 2Cu+0—Cu.0 (18)
— b8 GURBE ) CuO Blik: Cu,04+ 0—2CuC(Ef)
"“@ﬂﬁﬁ‘:’] Cu,Cl, %k
O1,0 + 2HCl——Cu,Cly + H,0
ZHEAMS CuCly, B
(a0 + 2HCl——CuCl +,H,0
BifbEad Cu,S WyE: 2Cu+S——Cu,S
\( BB CuS By Cu+S——CuS
5% CuS0, + (NH,),S——CuS + (NH,),S0,
Tt i 56 CUSO4 SHO &F & RKE, BEAH AL KE, BAaty,
Bk Cu+2H,80,——CuS0, + SO, + 2H,0
ZHEEEH Cu(OH), Sk
CuS0, + 2NaOH——Cu(OH), + Na,S0,
R Cu(NOy), Ja::
3Cu +SHNOy——3Cu(NOy), + 2NO + 4H,0
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BEER CuCO, Wik

L CuSO; + Na,COy—>Cul O, + Na,80,

AR E SRR, SRS AgS MY,

(1) PSR RS, R ST 2 G

Ap,S+Hg——HgS4-2A¢g
(2) ¥RselS#k: (Parke’s method) AUITH Sl P LI, W IR B DEIR
B398 B, g, BUSE REGE A4, IR, MR 2, Srpta iR
. Wik, _

(3) BRIE HBZRASE MBI, MET RN, ZHEFENER
feanzsu e, 3B LIS o, USRS R B k.,

(1) BEAGLEE, S HLEME,

(2) HF 105, HBIGEEE,

(3)  2ECAR USSR P IREME , M BRI 4, B SUBRAL A R S B BRAL R

PR () VASRFATHRE B 6L RS , R BT AR SRR iR L

3Ag+1HNO;——3AgNO,; + NO + 2H,0

2Ag+ H.S80—— Ag,S0, +80,+ 21,0

L(5) RSB, 1N LR R UL,

UGBS R S,
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FRER R AgNO; MERBRTEIDE. SA A& TR ER M,

FALR AgCl i Fuisi i BMER R RN AR MR P 1 AgNO;+NaCl—AgCl+
NaNO, BA A%, \e#E, MmpZ,

Tb5R AgBr MBUE AR TR BB M Ag N0y + NaBr—— AgBr + NaNO,
Mg RE s,

RIS Agl et (LAARTNBR SReswirh: AgNO, + Nal—> Agl + NaNOgi%k
E AR ml,

BiEz 3R AgeSO,  wEBIHES: :

2Ag+2H,80,— Ag,S0, +S80,+2H,0

E‘M{:ﬁ Ag,S ImBfi BT Rs o

2AgNO,; + H,8S—— Ag,S + 2HNO,

ﬁﬁl’ﬁ E?ﬁ%%ﬁb"/ﬁia Bemphh , X8 &, P R & HF 2,

(1) Wik MRS RKPRTEE, BRI, &HEA AR,
(2) RREE: FERHERRIUKR, B & RCR A &, BUHELZ, KR

AEME T,
(3) WHEHE: IR TREMBILE, AR Fst KAu(CN), #fit
YL M E1%,

L (4) FEAbn:  IeTREEE, K, 6 LIS, IR = Bk e AuCly, RINbE
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TEH S

FRRi R, R4 i,
L AuCly + 3FeSO,~—FeCly + Fe (SO, )s + Au

(1) B0 &40, s TR,

(2) ELEHITTRERMRZ M EKRERZ, =R tE,

(3) AEZFAPIESEL, 714 H TR, REB HH R A Ey, ER VS (&8’
- VB (carats)infi, 4n 18 B4, BP 24 P& 4 18 73+, 54 6 44,

L mse SSRGS,

ZHEME AuCl, EERFRPRIE,

SFAHR  ERFAERP R REREE 2SR,

4Au + SKCN + 2H,0 + 0,——4K Au(CN), + 4KOH
SFELI NaAuCl 2H,0 H=FHERJAREABRAZHE BR
& EHkE G R Z,
SFEem HAuCL-ILO @weRIKmARZ AEEHREL BE
FEEMZ, '
sk Os, gk I, S PAER B ASETHEREAP, EREY,
HEKER LR, MR B, MEASE, A4S iatek (HNy,.-
- PtClg TR 38 MR B2 BN 8,

gNEa
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(1) SERAGLB. BHRAa s EERME,
,-.«J'('Z’ B KA, A BERT GE v R 2 o
TR ) et (17500).
L) e, s LR, BRiesE ez,
Uilie Qe , &8I, B afh, ik R Aefhandd,
() FEHE: ILPCly EARNIA £ ke, 2 BN E &R,
(2) @ik (NIL),PtCle S b skt g & 1L SRR Wi v O 4 PtOL + 2NH, 01
——>(NH,),PtClg Ik, Bl itk ok, (A B % 5L, (BT,
(3) MEALH PO, JFE RPN R Z R, B E 165°C. 0% ok B i
SRR E AN BE AR NS R
STk
(it PEER AT E 2, TRETPAREEIE FoyO,, FREPR Fe.Os HEIRR
9Fe,04-3H,0, 5847 FoCO, &,
Rk GEASEE ndFE AL, MIAEESR PR ZERE L) WERA R
PE=28, AR PR (blast furnace) Hi#Z, BB 42 CO4E
Ss EMAERIER (S ILBOE B E80) . MRrPHEE B0 K0 SRR ik &%
T (slag) MuscBHFeibi , LIPSV A L,
6C +30,——6CO  Fo;0,+300—2F0 +3CO0,
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LS (9)

A

BRI TK T (6, 45 0 PR 4 B, 1 28 B At MR BB S R A — R 2 IR

B ZS 5P ) R A R 1 IR R B, W BUK AR SRME A, IR =&
FALEE R BZ B A1 , VEIR A4 Va3
4F0CO, +SH,0 + Oy— —2F(OF) s + £ ey05 + 400,

SUTE S R A R R &
3Fo -+ 4H,07 SFuy, +4H,

FORHRYIEARR, MBS ERS RS, BHRARRMAL, Y
BRI, BRI B S0 (passive), KESZRITARESL F 1N
F =5 FesO, 2@ mibEbzZFant

5580 (cast von) M AEGEoSEEL (pig ivon), fi i EUBREK HY & &LH1E5

Sl A1 3= 0%, YRR I I, JERE R, A A 1100°C . {REEE % H,

Sl A BB (wrought ivon), ¥ ERENE AT B L, Wb
&R 05% VUFHEEREL MR, e B, iRk, i
£rEs 1600°C., (ERIBIHTEAR N,

B (ctecl) EEREREH KLY (Bessemer converter) sk -85
T (Siemens and Marting R, MERULERE e - 385
BAPL BT B 3 8088 0.5~ 1.6 %, Vehii R A%, W07, b %
B 1400-1500°C., HE337], 80, &7, W, EEL, FERSEH,
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[FRAE  RKARRSRERBRITZE H .
By ASGLMEREEIR P

E?‘g:ﬁ < QFGSO4——>F3203 + SOa + SO:
(74) w0 |nE AFBEn,
oL 8 URE  FIHEZRR (BRAL I rouge) KHEIEEE A,

(FRIE RERAUHEERUENES
o | B BKERIR R, U E SR P
mﬁ%é: 3Fo + 4H,0——Te,0, + 41,
LE AR,
(75) {:ﬁﬂ: FoCl, #eRAREEIRR: Fo+ 2HOI——FeCl,+ H,

it ] SRAEE FeCly M BRI GEAH:
FeCl, +Cl——FeCl, FiGaAS N, TR,
(PRAE  RERFEHFBEARE (green vitriol),
BREGTEELY B2k WROURBERR:  Fe+11,80,—FoSO, +H,
@6y | T U At LA TS RAK. TR, 13 KB A
b B2 & By AR TREREULZ:
2FeSO,+ H,S0, + U——Fe, 50,1 + H,0
MR s 07,9, B ZO0RHA SRS (ron slum)
KFe(S0,),+1 H,0,
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ik G EALEmE e
Fotll, + 2KOH——Fe(OH),+ 2KCl

BEIE 2Fe(QH ), + Hol) + O——2Fe(OH),
ZRELE Fo(OH), M=sqfreinid +4b80:
FaClg+ 3K OH——Fe(OH)y + 8KC1

RS B SO0, ARSKPFARIOKS RE, BEHRE, B i3

T [ R £ 2 RS #
rd

7B

i
f‘%ﬁe%ﬁ‘illi&g SRR AL A,

FeS + H,80,—— 1 ,S+ FeSO,
T FooS, TR SRS B
\mngk ToS. Fikrez.Bihnd.

(70) F(l) :fgﬁfZ%f’é:f‘ ’?}{;%A;/éyzgﬁizgﬁ%ﬁ@o

(78)
Bt 1 &4

—{EsR K A B K Fe(ON)g £§ 56 (Turnbull’s bluo):
%ﬁﬁ’z 1 5FeSO, + 2K, Fe(CN)g——Fos[ Fe(CN), J; + 3K,S0,
(2)

={EAE N K,Fe(CN), A% +8 (Prussian blue):
) 2F02(SO¢)3 + SKQ'FG(CN)S'—‘—PFG,l [FG(L}‘N)GJJ + 6K2804



(FAE  SEERRAE R L, B WML AT AR

Mk ERBLEILE R R
é,g“gﬁ ] NiO + Hy——Ni + H,0
’ HE SSRAEEN,EERN, BASOPAAL, KT ML,
Uidis &A%,
(1) EALE NIO W REHBZIG, BRE,
(2) “EAMLE NiOH), M ombBnEAILT,
ﬁg}é;\ () —HAG NIl SRIULTIBL,
% 4) Kﬁﬁéﬁ% Nl(Noa)?. m%zj)?m‘l@o
(5) BERESE NiSO; PEFEMEFEE,
L(6) memesn NiCO, M ZALSRINBEES,
FRAE BLSRAL,
(82) | Bk MAMMMAERZ,
i Co | M [GEIHEH, FEIEERTRIL,
Ui BUBA S, BAbes FhRe o 2 B BUE Y G IR REN,
ShTA A A KB B, KA SR A SE G, W NEEE
(sympathetic ink),
(1) SEAT Co0; WM MMZ,



(% —&fbih CoO W _HEMeBZ,

(83) | TEMBLE CoCly okt andi kg,

Szt () FAARSE Co(NOy), Ak &l MEHeR,
n (5) BEBSESEE CoSO, HERRAATE R MBRAL,
(m —EEH Co(OH), M_RmimELMLH,
“(7y EEEAAEGS CoCO, AL BNMEBRALES,
AR BROKERR MnO, MOEHEPR Mn,Oy SWmEN,
(1) S s g F B MnQ, + 20— Mn + 2CO
(2) PITHEAEEIs SR

MnO, +2Mg——Mn + 2MgO

4 3Mn(y+4Al——2A1,0, +3Mn
(U EEBKA G EZS B, K,

(2) ERPSEML,

(31 BEATE M, v R HY - FEAEE,
L(4) fE@iKEKIRER.

§F Mn

L e
PR

SEALST M B, S BB R (RERZ R,
MO U mrsdom, Cosns iz,

BN R
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Bl PITERET, BT RE BT R B

3MnO,+6KOH + KCl10;,— 3K, MnO, + KC1 4+ 3H,O
(s6) |HE 2RE,IOKEBEARL, RBAZARRINMEILL, BRRREZ
6 2 o FoGE R
K;MnO, 8K,MnO, + 2H,0——2KMn0, + MnO, +4KOH
L 3K,MnO; + 200,——2KNn0, + MpO, + 2K ,CO4
3K, MnO, + 4HNQ;——4KNQ, + 2KMnO, + MnO, + 2H,0
, A PUTRST KGR TEZ, SBA A BER M S (R BERE
(87) HE),
SR R BT 4 (1) BBEREHD,
K.N[IIO4 — . -
- (2) BEEILIFEZL, BB CEERR:

(88)
g§& Cr

2K Mn0, + 2KOH—2K,Mn0, + H,0 + 0
L) SEEEAH: 2KMnO,——K,0-2Mn0,-30
e ZRLEREE FFeO.Cr,O; AN,
au: SRS LR ek gk ol Ak AL
CryO5+ 2A1—> AL, + 2Cr
Cry0; +3Mg——3MgO <+ 2Cr
901,04+ 20——3C0, + 4Cr



(1) SRR ECB, R SEW,
() ORTEHAER AR, TR R DR B, [ R
HE 2Cr + 6HCl—2CrCl, + 3H,
°Cr+ 3H,S0,——C1,(S0,). + 3H,
LAE  SRIUEZ A4 k8384 55 (chrom-steol), JATEE &L F iR,

(B0 FERETR MR AR T B2 ¢
(89) HFeO-CryUy) + 4K, O35 4 7(0)——4K,Cr0, 4 Fe, 05 4 100,
“%{Fé“}ﬁfl 1) BWEE, BuRK,
%

(2)  Fml s RAER pL AL 06,2 — i R Na S
2J,Cr0, + ?HNO,—— K,Cr,0, + 2K N0, + H,0
(3) BRMESEH: 7K, 10— 2K,0+Cr,04-3(0)

(o0 [BE SESBOASMIITAN: (% BHFMZIE @)
—5= (1) BSAEAR, SR K,
R 0 |l (@ MLLREILSR, RIGR 5 LR
K 41,05 + 2KOH——2K,Cr0, + H,0
(3) BEEZEMHR: KCry0—K,0-Cr04-3(0)
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[(l) “E(LEE Cr0y 3§ — ¥ RN Ep MRSk B2

(9] ) ) K20r207 + st()4—“—>201‘03 + 1{28()4 + }Igl)
o A %i (2) ZEMLTH Cr.0s =FICHB5H R L =AIL
L 2CrO3——Cr,0; 4+ 3(0)

(92)  ERPRZY KCr(S0y),-12H,0 BHREAR, REREIEGHZ,

(HTAE % IR BRRADY , GEAE TN R S T R Rk,
— RSN I 2. MeCly + 2Na—— Mg + 2NaCi
93) 17T W@ T sIEERR & (MgOl,- KO -6HL0) ISR B M2,
£ Mg 1) EBRRAEZESB, HERY,
(2) IEEEAEZ, KA BT, 2 ¢ RIRZ —F kst MgO, 1k
Cede FRALERTE B, AE0E B8 5 e 0 B L 22

(3) WRHRERIAEE,
(4) AEBREEERED, L ¢ BRI PRI,

(B NSRRI B
gg@,&: Mg+0——Mg0; MgCOy——MgO+0O0,
MO | TEEE IS G, LB SRS, bk SRR SERERE A PHIRR S0, 1K

¥, T ALK SR,



o) (B
ZEAbEE
MgCl. L{"L’?
(95) Bk
Wik g
MgSO, -
TH,O

07y gy
B e

MgCO,
Uit
(98) gk

—HEEHIL )

% om.L

Mg(OH), L
P

RO A S SRR R 045

Mg + 2HCl—bMgCl, + H,
R KL 2 SRS, I A

MgO + H,80,—— MgS0, + H.0

Mo CO, + H,S0,—> MgSO, + H.0 +CO,
A5, AR,
I Mg00,-CaCOs BT o
oL AESE MR BA B

MeSO, + Na,C03-—MgCO, + Na,S0,

HE S, PERK, 8T ZEEER,
I R VSR i N34 ik

MaCl, + 2NaOH-—Mg(OH), + 2NaCl
58y, Bz Sk i dE— gk
LIRGERAE ZnCOy K HEERK ZnS MM,

{ﬁ‘f%’xf%ﬁ&“ﬁd BRoeHh 2, R — S L 8F, SRR TR A i SR R 2 B

ﬁmx

ZnCO3——7Zn0+ CO,;
n0+C——Zn+CO

2ZnS + 30,——2Zn0 + 280,;

BNEE
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" 1EdG)

(4)
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Lmi‘@ 8Y)

(100)
—E 8% 4

(2)
(3)

(101) {
Bt B &F
(1)
ZnS0,.
7H204 ﬁg{_@)
ZFfher
ZI]Clg

Zno (1)
U R {
A

SERHARLSE, M,

B 20 S P R A M R E , T R AR

EZR L, RO IBMmEEE,

B AT B2 wU R GIEAS e 0L H &L (RIS 4RE IR TR )
WAL A& 4R 0 Zn+2KOH—->Zn(0K),+ H,

REE, () B LA 8L (galvanized iron), W Hi4: 68, (3)
Rard GoR WG H), (4) BB, 6) WERK,

(Bizk  AFSEERERMASE R
Zn + 0——Zn0; ZnCO;——>Zn0 +CO,

AREMN, BMEEY (zine white),
T, B RE (RHRR),
BEREQGEH,

Bk SENIFRBEAS:  Zn+ H,S0,—7ZnSO,+H,

RAGHRER, EF LA FHEK BB,
A5 OB I AR o R BERIIR 44 2 Rk

(102) 3z CERAEBA, USSR e
J Zn+Cly—>7ZnCly;  Zn+ 2HCl—-ZnCl, 4+ H,



(103)

—hfi b &F

ZnS

(104)

5% Hg ]

L‘T&‘E’{(l) SRR, KIS A IR S IR 8 (KM M 2),

(2)  TUOAMLEER—F L SEARIR MK B, G B R 2 T, W2
Bk AL AL G o

! ZnCly+ (NH,),5—7ZnS + 2NH,C1

(@ TEZS P32, SR — LB
BT B 2Zn8% 4+ 30,—— 7Zn0O + 280,
GE:S tm AR S BN AR BB,
W3 Mo el RigREE (body),
AR BEECREA, £ —WLR (REP) HgS + geHl,
-~ {(n HEEFRIRBIR: HgS+0,—Hg+80,
(2) MEESCARMRRILE Z:
HgS +Fe——FeS+ Hg
4HgS +4Ca0——3CaS +CaS0, +4Hg
(1) FEFERFBRHOENHE (LE 13.596),
(2)  SEOLHL 2 B A A A4, MK % (amalgam),
R (3) HEEF Pz, MHANARALEB—FHKR M0, EFEZ, I
mESREE: Hg+0—HgO

14 SRR EER R 5ERS , T GE VA AR R T
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EMnES

[ 3Hg + 8HNO;—3Hg(NO), + 2NO + 4H,0
(5)  SBEMEIRME R OB IR B R SRR Z
M (1) B HRSTER, () 5K %, (3) B84, () B,

r-— AL %
Hg,Cl, ¥

(LB HHK) |
(105)

| AL Ky

B0k

TR AR

L Hng;

(L4558) | HHE

FIRANESR HgNO,
(106) {

W ﬂqlﬁ’ﬁﬁ%@;ﬁ Hg(NOs),

{107) [@ﬁ@ﬁéﬁ Hg,S0,
B B K

i £ VR A BRI SRR SR
Hgy(NO;), + 2NaCl—Hg,Cl; + 2NaNGQ,
TEFOK BZEAKAE B
Heg,Cl, + 2NH,0H —> NH.HgCl + Hg + NH,Cl+ 2H,0
R Y
IMEERF R KA
fiE e TR 7K 7 BRI , 5 I8 1 B B TR 0 AL BB ALK
HgCl, + 2KI—Hgl, + 2KCI
VESRFR VR Rt :
TER IR BRI
RHRE 0 R A B RE : :
QHgNOS + H;SO;——‘)HgZS(h + 2HNO,



(108)
#®Sn 1 e

L &

L

HgSO, —E ol il e w2
HeOQ+H,50, —-+HgS0, + 1,0

R AR SeO, WwiEd,
0SBl B SnOy+ 20——8n+4 200
G) BENEEA e n.

(2) BBz MmlugT GRREY 233°C),
3) E&‘iﬁ—f‘i BEAC, WG EL B 3,
USSP RERE Y, BOR LIS BRIE T LA 5 (f@f"ﬁ(‘*ﬁ)c
!”JEZ vl AR R
Y+ QLT — >80, + H,
Sn -+ 2H SO, —->Sn8), + 80,4+ 2H,0
38n +41INQO, —>3H,Sn0; +4NO
BT IF ‘x’i])(%?ﬁ’a"\

(100) Z&i#8 Sn0:; R/EXREN NIBEEATHBZOE,

— o

r_.ﬁnfi
| TSRS SnCL I RBREAOR,

(110)
it &5

5% SnCl, 7HERREIEE: Sn+ 2HCl——>5SnCl, + H,

SnCl, 4+ Cia—->8SnCly

BN E B
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(111)

(112)

(113)
B4 8

(114)

EENIS |

<

L

.

- BitE

gk

{—ﬁﬁ[ﬁi%@ H,Sn0s i HIRENRE

38n + 4HNOg + H,0——>3H,8n0,; 4+ 4NO

{@mgg;g SnSO;  ESHREOERE:

Sn+ 2H2804—“*‘) SDSO; + S02 + 2H20

(—bﬁﬂ:&g SnS W FE AL

SnCl, + H,S——SnS + 2HCI

ZBiALES SnS, HIMESMEILE

SnCl, + 2H,S—— SnS, + 4HCI

ZEEMY SnOH), “HEABIMBERMMA:

SnCl, + 2NaOH—Sn(OH), + 2NaCl

WEAIE SnOH), A TR

$nCl 4+ 4NaOI——Sn(OH), + 4NaCl
LW FEPE PbS diE,
(1) VIEEFEPER B PbS+ Fe——FceS+ Db
(2) WK BRI 25 R B, —R A L B — B P 80 R B B
2PbS +30,——2Pb0 + 280,
PbS + 20,—— bSO,
R, QISRACRR 1 2Bk Ik sy BUE L 80 R e BR SR A0 18 Y, Wi



aw)J AR |
PbS +2PhO~—3Pb + 80,
L PbS+ PbSQ,——2Pb + 280,
(1) SBEHDGZHRER, ol AHEE,
(2) MEER, NETE—EHE PO HE, |
(3) BRVIRTHERT TSNS R AhAS (BB ARER SRR, WA TR B
vk 6t SR, SR AR 2 A )
X 3Pb+ SHNO;——3Pb(NO;)s+ 2NO +4H,0
\Z | @) @RgBATRESS REEEASR),
G) SR ER (11.4) TREF,
[(6) RFRGRISE 2 20, H T8 fL 2R AL, 60 8 M K SHAE
(1) —SILUERE(E) PbO ZEEFHBMMNT 400°C. UFHK, BEGH, N
(116) SBBAZ,
& it @ &} PhO, EEFHBMAT 400°C. P EMK, BALAH, THEH,
(8) E4ksp PbO, MEEEERSAFIEIE, BEREEK:
Pb;0, +4HNO;——PbO, + 2FPb(NO;), + 2H ,0
) {m&se Pb(NOy), Hesnsk—E L erns L RENAR 8045 B EERK,
PbO + 2HNO,——Pb(NO,),+ H;0

BNER
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(118)

(119)

(120)

(121)

(122)

(FELERER PL(CH.0,), B —FHIHRERRPRE, BEitK,
PLO +2HCHy! y—— Ph(C,H0,)5 + H,0
[ LS PCly  HERNER S BB  ATRK
Ph(NO,), + 2H(1—PbCl, + 2HNO,

(BEER PHCO,  RAATEZ  HHALE S RERE S B AL 0073
i Pb(NOg); + (NH,);00;——PbCO; + 2N, NO,
Pb(CzH302)2+ (NI§4)2COS——>}’bCOJ + 2(NH4)CQH302

(S ARERERR Sy (6813 white lead)2PbCO, - Pb(OH), wHifiEe, “E Lk KER
RSt R 45 B B YK, 55, WEELR,
Pb 4 2HC, H,0,——Pb(C, 1300, + H,
] 3Pb(C,H,0,),+ 2H,0—>
2PK(C,H,0,), - Pb(OH), + 2HC,H,0,
9Pb(C,H,04)5+ PH(OI), + 200, + 2H,0——

L 2}1)1)003 . Pb(()H)g + 4II(J2H302

r SKRE (L 30 PHCrO, JERNRE SYsRAAAL 21 0 25 RE P BUR, B T B, T4 ¥4 (S BURY,
Pb(NOg)g + k20r04 —)PbCrO4 + OKN03

1 Pb((/zH_,Og)g + KzCIO;,———)PbClO‘ + 2K(}2H302



(123)

(124)

(125)
g5 Al

{E;EE",{% PbSO,

<

L

(1)
] 2)
(1)

)

P | (3)

ASER R ok I L 6 I G R B,
Pb(NO,), + Hy=0,——PbSO, + 2HNO,
Pb((}zl‘l‘g,()g)g -+ H2804—_>Pb504 + :’:HCszO,

( EEALEY PYOH), 6 SnekBENEER N Aok ek &840 0 0148 B AR 00K,

l)b(NOgl)g'*' 2NH4OII >Pb(OI‘I)2+2NH4N03
Pb(C,H,0,), +2NH,OH——
Pb(OH), +2NH,C,H;0,

!’ E RS EEAZ RS, il £, HA ALO.,M 4 AlSi,0,-2H,0, B4
KAISiyOq, Z0fF KAISIO,, ok B AlF;-3NaF, k4P AlO,-2H,0
S, B L,

W= FALFER 0K dh 0 B RS 2 R SL B

AICL; + 8Na——3NaOl + Al
AR L Ik R A IERZ, B BN, IR R 2 08,
AR A GRS 4B SR,
BSRA T ATIOR LT, v 3 H B B RRES,
I RIAE @ Al+3KOH——K,A10,+ 8H
Bpi ERC b I, IAE g s fhen,

41 AiCl, & AIF,

N OEE

a
1>



I
&
|

EalS

(126)

=E At
§8 AlsOs

(127)
__ﬁ.%ﬂ:
Al(OH,a

1[

©) SN = SR A FEEERLEET (thermite) , 7§ K RIBE4E
3000°C. /R g,
AEEE T, M EREH O, ERARALE,
B=gFELiRdz: 2A0H);—ALL0; +8H,0
W & T R A,
FBiEREE I AL En 4G
Al(SOy) s+ 6NH,OH——2AI(OH), + 3(NH,)},SO,
B8 SRR L R 2 R, fm
AlOH); + 3BKOH——AI(OK); +3H,0
Al(OH); + 3BHNO3—— AI(NO;)3 + SH,0
BH REOZHBRERPZ ALK M
ZAERM, e 4,
By 1= (kaolin)Al;SizO, «2H,O (K40+Al,0,+6810,) + 2H,0—
[ (A1,04+2810,+2H,0) 4 K,0+-4Si0y;
FHEX 4 (K,0-A1L,0,.6810,) +2H,0 +CO0,
7 A1,05-28i0,+ 2H,0) + 48i0,
+ K00,

[(5) SETRAMENE: 2A1+ 6HCOl—2AI0L, +3H,



(125)
¥ i i

(129)
) S T[
(coment)

XK
T

(130)
y, 1R
3

(181)
m

J EEA feldspar) KAlSi;Oq
25 (mica)KA1SiO,

<

FRVEBEH 2441,

(SLOgrerrresssssssossoriomerens 19-26 %
Y. g JRmmsm———"" b, | {4
FogQyeersrrsssesorsrasssosesone 2-5%
LOaQwenromtrreessnesonsarsnrsns 58-67 %

<

H
3
H

Bk (clay) AL,O;-RO-NSiO, s ALO, FHH Ll Fe,0y 5% Mn,05, ¥ RO
L 15 K0, Na,0, Ca0, MgO,FeO &5, N A3t E, BEEim,
B RHRR L ORI 2 A IBTLZ (kA U BB .

P AEHZR, KA [E A o

JE  BRREREA R, il 8 02 1 (reénforced concrete), E1HIERET,

reen0-5%
wsrens 0-2.5

eoreonnenna(~3 %

WSR2 B REER , Sl € B Z A EEEE 45 &, RIS AZE (alum), PG Z,

{ gpgE K,S0,+ AlL(S0,)s + 24H,0—2 [KAI(SO,), - 12H,0] &n¥ EMA
%
it

SREE  NaySO, + AL(SO,)s + 24H,0——2[ Na Al(SO,),- 12H,0]

— 59 —

¥NER



— 60—

[FRTE WIKAIRT Cal0y T CaSoy, 877 CaF, HEGEE,
(15;:&) l Wik EEE (a0l %{z‘\ﬂ[ﬁ}’s}i'ﬁ'to

# g5 Ca (ﬂ)%m@ﬁ@ﬁ@ﬁ%ﬁ%ﬁ
B2 {ﬁgjw B, W7k 4 FRAE L
* [ (3) BWiERF, MRGL GRS,
% 4 Mgz, LKBRERE,

(133) [BiE HOIGNHARS WML

— s CalC,—2Ca0 + CO,
Kggﬁ J?)ﬁafm o A T (1 u
% g O FEESUN T R, T KR

a0 +00,==02C0,
L@) sk 5 5 8, i R 300 R: Ca0 + HO0——Ca(OH),
R R RIKE,

(134) r(1) wmASHEN, REEOK,
%ﬁﬁk<%FAU)?&%ﬁﬁ%&~QRMMﬁWWﬁ
CaOH), | l Ca(OH), + 00— CaCO; + H.O
ﬁ%%ﬁ (3) BEAETRFRRIK,

' U (D BUER, (2 WIS, O) BEH, () BEAR,



AR RIA KA BRI WS ST, AHEEHMREL, KPEHZ,
{ o B EABAR KR R,

109
&&% ; (o s B 2 B AR — R 55 A LB,
Cal0, | (2 ARG M, TSI G AR K, D ST AR T i e 2 R R
L'f"kﬁ i AR
iL (‘ZI(:O'; + H_»O + (‘102——’03(}{()03)2
;’ T iE f%g feN ,:':f“{‘?*“naf(ZéE;ﬁE’o
Dgok VARV (GALES) BLGTAL 1tk
ﬁ%;‘f_’fij CaF, 4+ HyS0,—— S0, + 2HF
Gaeg | (D #E 110-190°C. A%k - WA KT BT CaSO HO,

U Jt (2)  BEECEEEILIK, B8 et it fbifl, fivl AUBGEEA, M
b A% e
- FRE %ﬁ%ﬁ%kﬁ@ﬁmﬂmr%&lﬁ”%”2$ﬁ%€
ok SRR S SN P IR O AL S A £
9Na,H PO, + 2NH,0H + 3CaCl,—
(137) Cay(F0,), +4NaCl + 2NH,Cl + 2H,0

—_6l —

ENEA



BERRES

C&Q(PO‘)Z

(188)
gl A LR
CaCl,

(139)
ZEAbEY
CaC,

(140)

BREALES T
CaS

(2) INEEELRIES AR IUR S (SBBME—) AR ZRAY, i
TRBELE R (superphosphate of lime), A[ F{ERL K,
Cas(PO,), + 2H,80,——Ca(H,PO,); + 2Ca80,

B BB RIERL

CRE CANAMBRE:  CaC0, + 2HOl——CaCl, + H,0 4 CO,

W A AH TR, B 2000, BB S E (47 L9 TE CaCly- 2H,0, 5 2

2 SAS a8y KB AE S R B BOUK B R

~ 3 PRERDIRE,

Wy AEREAREBRPES:
< (a0 +30——CaC,+C0

M ERALESEIKLE A, RIS AE O % (acetylene) S LR EIEERRER 1%,

HEBLHZ,
L CaC, + 2H,0——C,H, + Ca(OH),
(REE BRSNS SR R 2R (% B AR IR Bt I A )
(280, +20——Cas +2C0,
HE BREEHNR BHEAZ, BEBEREEREE, & )IMER XM iin

j(l) BO AR TERK,
2] [

. Z5 HEAENE R IR — S AR



CFHIE  ZABERRE PaCO; RHERES BaSO, Mz, R EZ 5,
Wik MR BaCl, FEALH T L,

(141) | HEE SUSTO OB MEZ, IR TS B R RS
&1 Ba 1 (1) —@LH BaO AP ZHAEL: BaO,=BaO+0

By -2 BaO+0—Ba0,
L (2) —&4réa {
ft/%% < BaOz

WH RRRIABELE:

Ba0, +H,80,——BaSO, + H,0,
(3) SHEH BRI RXEESH, SRS Z SHEE : 4 bEEESH BaSO,,
- RS BaCl, RAAEESH Ba(NO,) AL,

“Q)[mﬂ 2 R BEREE SrCOs KRAREFEEE SrSO, E N, RS Z %,
& Sr | Bk AR SeCL, ERTERZ
HE SR8 ESE, MEZHAEBREMES ABHTHETHL,
FRAE P MK (pitch blende) & 2,48 1898 45 B8 (Curie) KGR R,
W HREGE, % 1910 42 )58, A1 #) (Ebler) CTERRBAERNZ,

(a8 A 1k, (2) 68 F1 gk, (3) e i 8 1 [ BRE
o]

(143)

& Ra (DRE B BT AR, (2, B, v ZRRBESHR).

O)Z MR BB ZFEMITR,

BNEA



I
2
|

RukS

[ (1) =% fL4% RaCl, (4) ~FH=28 RaN,
fL&dpd (2) —iRILEE RaBr, (5) TEEESEE RaCO,
L@ mmes RaNoy), (6) FeRpeE RaSO,
(FRAE S SEEEAEAE, & BURTRTIAERY M v, Hiok B A o
(1) VISTARIR(EA BRIROR) WA RIE A ABZS Wiy
;Em{ K,C0, 4+ 20——2K + 3CO
(]44) < HKE@MZ@%Q@EMZ
& K 2KOH——H,+0,+2K
) Btz e 8, T, KU 04 EERA S,
T&E{(m Mgz Bk,
(3) MEERNB AT, BB Rt
(4) #LAKFABE: 2K+ - H.0—2KOH+H,
1) B,
(ﬁ?ﬁ{(?) S EREEST BB AR B SRS P Im AR
K,C0, 4+ Ca(OH )y—— 2 KOH + CaCO,
1) BEGIRER, BEERK.
| {m e SRR 5 e = R
KOH | 9KOH + 00,——K,C0; + H,O



L}ﬂﬁ
r BT
(146) | B
REEE -
KNQO, pE
- &
' (147) 3

Les) ok e St omet s b, 15 802 OO G

U KL B A

K H BT

B EE SR G P I LI AL e

NaNO; + KCIEZ—SKNO, + NaCl

FEZS P AW BRRER (L #: KNO;—KNO,+0
WL A

FAREER 75 %, e 10 B, 0% 15 il 44,

PRIEWS 28 2KNO; 4+ 5C +5—— 300, + N,y + K.S

(148,  RIz#Hifw F&:

E on o R | K | w A8

SR KOO, | 827 | 297 | — | 545 | —
ﬁﬁ?ﬁjﬁT}ﬁ‘; o o 9.8 17.2 23.6 s‘ —_— 20
[ ax% ¢ | 52 | 17 | 88 | 181 |
| RS Ba(NOy), | 523 A

BN



Mz BUBPRRHMEERNZ,

| RRBEE Sr(NOW), — | 437 / ; L
Kﬁ&ﬁ& NaNO, —_— ‘ 9.8 [ _ { _
ﬁﬁﬁ%%mﬁffﬁl (/u(NH3)4SO4 ! 27.4 § .
RHRESH KN03 S - 62.8 ’ S 6.0
BRALSE  ShyS, | s | — T — 5
HilB kg ! | 15
(W BERRABNAEZEEE R
(149) 6KOH +3Cl,——KC10, +5KCl + 3H,0
%%g?‘ {(1) MBS KCI0,——KCl+5(0)
* OV EE (0) g s R pek B T, RO 2 B
“HE BsE,sEkE,KIERZ.
R WESORIREEH RS,
(1650) | BB HoOKTEw S v e
i‘f%gf K004+ 2H,0——2KOH + H,0 + 00,




o METRSE LD ) B 24
(151) | K[ Fe(CN)g+ 2K-—>6KCN +Feo
WA | e Busnok, .

L BT L AL,

AR EARP A2,

(152) [} {

o ik (o) pempbERs.
T Uwer mawmail

(1563) 6KOH + 3Br,——5KBr + KBrO, + 3H,0
ELep

KBr L KBr0; +3C——KBr+ 3C0
WEM S mEesmilL B LAz,

B ERREEILE R, R B B, BIMARIAZ:

a(g 1&4 gp 6KOH + 8I,——5KI + KIO, + 3H,0
KI K10, + 30— KI +3CO

HEEMAE SEeNARL, B LR,

(1) ympemsgagpi: KOH+HCI—KC1+H,0

J%&& ISR BB RP, R I, BARREZ:

— 67



1)
ﬁ&{@
(155) :
(2)
“PEEL )
4)
(1;
2
ik
16
(156)
8N
NaUH - F?
T_@:‘g (L(-‘)
3)

(FRAE SRR, WA, Wk Rt
e ST L 2NaOH——H,+0,+2Na
BN RARIR A2 Na,00, +20-—2Na+ 300

PRS2 B, THT L B ERBE,

P S SR,
B AR KPR TAER:
2Na+ 2H,00——2NaH + 11,
B SR e E LSt R e,
FHER AT
AR IWE R Z .
LU B oA SRR IR R] B
Na, 004+ Ca(OH j,——2Na O H + CaCOs
BHOGER  BARK,
B P BROK > B AR AR
2N20OH 4+ CO,—>Na,C03 + H,0
Hoora ZERENE, B m o w8 ek,

LRz T rRZEE,



(157)
O
NaNO,

(153)

BRMESR

Nag(} 0’3

—_ 69 —

CRRAE EERYEEWE M, BB BREA
L) EZRH SR, BT RE R (E
(2) SUBERERIZRED PSRRI NS
L 2NaNOQO; + H,SO,——2HNO; + Na,SO,
i BTN, SR RIERR L,
r [(1) B AR I 2k (Le-Blanc process) HAEN, SiEe, A REBRSE OB
z
INaC!l + 1,80, — Na,SO, + 2HCI
4 N2a,80, + 2C——Na,S + 2C0,
NS+ CaC03——Na,CO3+ CaS
(2) LHRIKG: (Solvay process) SBER, ZAATLE ROKRER RER
ra WP Yk ‘
NH; + H,0+C0,—NH/HCO,
NH,HCO, + NaCl———NaHC0, + NH,Cl
L 2NaHCO3——Na,CO3 + H, O 4+ CQO,
(D BREPEE RS, SH TR K,
(@) AEZESH, MLmRE a5,

‘&E% () TR UL 7 etk

e

%N E
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¥y ES

(159)

HAbghT]
-

[}

Na,CO0, + H,0——NaHCO,; + NaOH
L) Bz, Al —SIbsk, SO rok, a0 Kok iz,
“HEE BUBIERE, IR, YUK, HUN, 86 I IER T2,

(D) BEES Na,B,0,-10H;0 Kk, My, Sgam s (B,0y),

It ByO,, fit e REULS IR A GBI 3k A B TR Ba vh,
(2) AXiE NaNHHPO, -4H,0 SEBMBECE RS B NH; figk NaPO,, i
NaPO, iR Rt SR Ha B it 6 f G B,
NaNH,HPO,——NaPO,; +H,0 + NII;
(3)  BREEER(LEFE) NapS0,-10 H,O  BERINGLAERIR,
(4) EEBRAESA NaSO,-TH,O i — LSRR AR A {LIAR B
2NaOH + S0,——Na,80, + H,O0
B) —BRAKHEAREIN NayS,05-0H,0  HEBRME SH SBE R R #a:
Na,;80; + 8——Na,S,0, IR HZ,
(6) BERREM NasPO, JSBRE M E A TLIA:
H; PO, +8NaOH——>Na, PO, + SH,O
(M) FALAENRE, H i
(8) LN NaBr JnifL& @B

NaOH + HBr——NaBr+H,0



rw BAESN NaT  HIHLAE R T B a:
NaOH + HI——Nal + H,0

. 1) WEsmALREELES: NH3+HCI““’\IH4CI
*{m PRSI 17 38 B AL v v o -

(160) NH,0OH + HCl——-NH,CI+ H,0
vl 1) RO G, LA,

WH < Q) BinRk, iz Mis 3,

LG)  IERE, WIS K AL E: NH,Cl—NH; +HOL
(B SBHLRAZIRF:
NH, + H,S——NH,HS

@,g,g]éé NH,HS + NHz—— (N H,),S
(NHY,S | HE #HEXSEERE, ABZRW, NS RE /iy R T e Ltk
(NH,),S;.
| (NH,),S +O——2NH, + H,0+8
(62) (W LIEEEPRMZUKMARZ:
m?{ﬁgfé% { ONTI,GH + H,S0,——(NH{),80, + 2H,0

PEE SEE RS TTHER B



(163) Hk
BRI 8k
(NH,),C05

%]
L

Bk
(164)
il ]
(NHONO,; | %8
L

(165)
it et
NH, NO,

e
i1

[ FhiE

(166)
W As,

Uiz

(1)
= (2)

1
vm{

FLEE MBKEE S5 R B
2NH4CI + 03003—9(NH4)2CO3 + CaCl,
Bz AU EUR , SRRk Sk kR
(NH4)2003—~—)2NI—13 + 002 + 1"120

VIR g oKk
NH,OH + FNO;—— (NH,)NO, -+ F,0

B NI K h—EA R
(NH,)NO;——N.0 + 2H,0

ATER BT M AL AgNO,+ NH,Cl— AgCl+ NH,NO,
BAGR B2 ﬁ(&gx&a_’g&(f< Do

RIFEZTHEAT As,Sy, HEW As,Sy RULEMELEE FoAsS Bz b a4,
AGHEhsg kB2 FeAsS——As+FeS

W=t iRz 2A8,0,+30——2A8, + 300,

B OGRS,

(2 BZAAHKER,

() ARSI, LA A BT,

A AR EYE

@



TEAL W AsiOy B AEZEE F PRI, S FRILIT R K, Bvs R, IS
(167) FLEB, 805, B2 BT ARG, PRI M .

A | G s URMED AsOs  HEEZ "
T HaAsY, ——Ae,05 + 3H,0 L
b ByAsO, MG T AhRIE B <
A 5,04+ 2TINO, + 2H ,0——2H, AsO, + N, 0, #
g,}?g; SR HAO; AINIE L 2H A0, - HO——ILAs0,
e Ruha HAO, =M iR
k 1, AssOy — H0——2H AsO,
OBy v T el RIS, A R AR TR ENS:
As,0 + GHy——2 AsH ; + SH,0
(169) | 45EL }?‘Eii&ﬁfﬂi‘%ﬁf SIS, HRREZ R € K% , B ELRZIARASIREE, DK
W&f‘ 1 SRR & o) 3V oy
._’ASH3 + 50,——A 05+ 3H,0
L QASTE + 3(0)— Asy + 3H,0

- A 18 50 B IR SbyS, i FE L,
(1) BUREEpEsiksh:  SbySs + 3Fe——3F S+ Sh,
[(2) TR S 2 P B AR B0, B IR AR AL B, ISER IR i i




(170)
£ Sh,

(171)
Shz bt
2]

@4&«1‘

SbsSs 4 9(0)——>Sh,0, + 350,
Sb,04 4 8C——8b, +3CO
(1) S#B8oelRteB.
(2) BEERAPEeft, AgEEEl AR KIE,

YERY (3)  sunimcs, A RURERE, FIE BLEE RGNS A BISATS,

| BE%R

L

(4)  RERAEREE RAORRE, AV R B H Z BERE , SRS RRIRE,

r SR ShOs WHAEBRPREZ, RIERMET, BAGYH,

Sbo ‘7HN03——>Sb203 + HQO + 2NO

$54L R SbH, ikt SR, HEI KB R B 6 i BB aE A RE A

R R BB,

ZHALE SOl SEFEE AL, R =L S R

¢ Sby0s + 6HC1——28bCly 4 3H,0
$h8k HaSbO,  SmEEP mamwg:

| SMEZIRSE: HSh,0,  BASENEE 100°C.:

2H38b04 - HgO'—)Hgs})govl
ZHnJRseEe HSbO, EASHMET 200°C.:
2H;Sb04 —_ QHzO——-"ZHSbO;



| Hge—a8 b0, #erEeT 250°C.: 2H,Sh0,——Sh,0, + 3H,0

AL S SR AE , RSN BB AL SR A I
SUdE AR LS LU AR, TSR R 2, MISHISE AT HE (RSE2 81 (DR
(172) | r(1) BBl S,
& Bi @ EEFAPEBL, B2 R =S8,
L (3) RRARESE(265°C.), MBI ELEE S A6 .
PR (4) RIS FORT DTENR A S B O, BRLIE P 7 20 2 95 8, SR BT 2
A8k
Bi, + 6H,80,——Bi,(S0,); + 6H,0 + 380,
- Bi,+ SHNO;——2Bi(NO,); + 4H,0 + 2NO

(173) Q) ﬁi@{‘}% (Woed’s metal) #44, 82,81, & 1, BhfiRE; 65°C.
Brio® (2) #Hro4 (Rose’s metal) 2,81, 7, BRI 94°C.,
EEAL T B0, BRELIEZ
=FHibss BiCl, E=F LR R

RSN Biy0; + GHLCI——2BiCl; + 3H,0
g (=)
L) MiBREY Bi(NOy); ¥ = I ERRNENRE:



(3

C))

()

(6)

MKZERE FLEEUE/K ARSI A 2R &, BNk 5 # (hydrolysis) . 4n:
BiCl; + 2H,0——Bi(O1),Cl + 2HC1
Bi(NO,); + 2H,0——Bi(OH),NO; 4+ 2HNO,
W[5 )X BE (revorsible reaction) EMIEA i W] Z L8452 (L4, fm
(@) Hg+O0Z—2HgO
(8) 30,20,
{c) CaCO,——=Ca0+CO,
(d) 3Fc+4H, 0700 +411,
bl R—REfLSa b, TS0 e TR E W A {7 2 KR Iy, FR R ML
B chemical equilibrium),
oK AARRE: RVESE R A A RS, ok B & K (waler of crystal-
lization) CRBEWRY, AREED) .
B M ’?é?a%gﬁéﬁﬁ’,nu&dﬁn SIK IR ¥, M Z B AL (efflores-
cence), MRESNA MR
R pEEERP eIk /J<7?<>’i\.ﬁf H v R, M2 WM (deliquescence),
TR R,
A LB MR RS S S AR S, TR RS RSB K, B
Z 5 ¥ (subiimation) FfLIE, FEHE, DA IR,



(1786)

wmatsT,

PN

1

[

"(8) HRE R LR IS (LB B L R IR, H bt e (K , 3R

ZAERGE Rl (catalysis)  &nfi JH SFAERUE = S8 /06 SO, B4,
(9) Hefd GRiEmE) (LS LInEm 8 S Ii% b 27 o, 58 2 R
(catalyser), AnHFANESNWE, MLl EAEIEER
w5, KBS =SB SR TE A B
(100 EmRGEREWR L&t AB 284 A sk B S{hss C T 48
H AC % BO Z1EH, M S (substitution), £n:
Na + H,0——>NaOH + H
(1L AR TRk MY R A amrE R B 22 FOT R s E A BT
AL T ke AR L k2B & W 2 gk, T gig R (double
decomposition), %n:
NaOH + HCl——NaCl + H,0

6.4
f(l) "?%E—Eﬁ
) TR =X R RS ASEIE RRURE = .,’i‘_ﬁZé@iﬁi‘? i BD

-
|
J

RSS2 TSR LTS )
(3) R o JERFZAEB VYV, kIt ¢ E{B@f?_ﬁ?}a V 25

V= V.,(l + %3)

N W H

T
=

"
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at &

(&) Bt )ERZ ARV TRIE o JERF 2B Vo 255

203V

Vo=or3xt

65) REERMABHBEZ AR VP=V1
(6) SARHERENSUE RATIFEHISIE 2 BRZAA: Vo= qeatng

a7 EREEMEXFR

1.4¢p

9. ¢&
" 17. 5

(3R

GBI

178) EEILEZ

273V P

260 B 445 b4 048 T&E 84y

10048 1l 124 1388 14.45 15. 8y 16. &

18 & 19.40 2045 2158 22248 23.51 4. &

£ ERTFNZSBWEh , HEL L 2B, B N 2B
VBB, TUYA 0 P 2 T A BB, T LRSS IR (BN LD @ 8
i,

Cu + Agy,S0——CuSO, + 2Ag

7Zn + CuSO;——7ZnSO, +Cu

Mg+ ZnS0,—— MgS); +7n

B

—ExXE =i E R =R EMER| AEIE AETE
& B & % By 6 E %

O



W R
BoOR
@
Rizk
e

il

High

XK
k217
CHEe
84
CEES

|
|
|
1

§% & 4
R i éh
% & &
i & RIS
LB

CEE2.

2 8 F B

(179) FRPREHR P ZRZIERE
CRBRIE IR I —TH K GER R 2 B0

=
3

O]
AR
k- V73
WAL &,
k= 0 { A
£

7

12989
506.0 F}-
79.79 I
4.37 F
1713
0.0496 7
0.0233 7+



BHES

P

i

0.0214 F

(180) FEKHEWAREERRF—-FZERR

[

P EAFR
ZE5R,

A

& (argon)
LR
—A Lk
X
&5 (helium)
AL
FILH

11621 %
19928 %
0.7708 %
1.7809 ¥
1.9765 %
1.2504 ¥
3.1674 ¥
1.6970 %
01782 &
0.880S7%5
1.6398 %
1.2306 %

HEALA
AL A

% (krypton)
£ (methane)
57, (neon)
—E R

5{:'& .

— 5=

#

— &

AR

1 (xenon)

0.8930 &
1.5392 &
37030 %
0.7163 %
0.9002 ¥
1.340’ &
1.2507 %
1.9777
1.4200 35
2.9266 &
5.8510 i

(181 $RTAE




EH R i B W R W W
@ (itmus) e
g a4 (phenol-phthalein) e 65 w4y
H 3% (methyl orange) 41 %
BB 4T (congo red) o 4

(182) Efr
@) £ REFHAR) meter(m.)
A% B (At decimeter dem.)
Jai FE) (23 4)) centimeter(cm.)
ok FE)(ZA%%) mill. meter(mm.)
-2k ¥ 287 dekameoter(dkm.)
B W) (A8 hectometer(hm.)
AP (A8 kilometer(km.)
(2) Bl VE=ZHFEZUNA,
ST K (SR (3t K 204 cubice centimeter(ce.)
Fregh (A7) liter(L)

n N E



BERES

@ EHY V(AT B, e 4°C. sy — L K 2 H,

(%) gram(g) .

£33 () (A %) decigram(dg.)

JE % (38) (ZA%) centigramicg.)

VL TE)(ZA %% milligram(mg.)

+ 32 (%) (2 88) dekagram(dkg.)

B % (3H)(AR%) hectogram(hg.)

32 (D) (40 Jr) kilogramkg.)



IS A
{(aliphatic
compounds’

1)

B oz W

B (parafiins)

1% B (oletines)

BB R (acetylones)

B¢ ¥ (alcohols)

BXIH (others)

HiL % (mercaptans)

HHEHI (thio-ethers)

BEAA (aldehydes)

EiE0 (ketones)

FTSERER (fatty acids)
KHE (FH4EE) (osters)

B2 55 (aminos)

fi%¥q (carbohydrates)

ARt A 1

L& B &% (albumins)

CiHy0pa
C,H.

CoHynos
C,H,,..OH
(CaHiny1):0
C,H.,.:SH
(CuHyni1)sS
CaHyn CHO
(CoHnp)2CO
C,H ,,,CO0H

CnH2n+1NH2

N FE D



ft

s

>N

i

Lo g €]

(2)

SRS |

(aromatic
compounds)

’l}i& 'CnH2n+2

F B IR (benzene)
B ¥4 (phenols)  4ofy KR (carbolic acid C¢Hs-CH
YA BRI (aromatic alcohols)  4p2E ¥ EY (benzy! alcohol)

CeH, - CH,-OH

AR (aromatic aldehydes)y o2& HER (benzyl aldehyde)
Ce05-CHO

Y& TIA (aromatic ketones) 43 Z B (aceto-phenone)
CoH,-CO-CH,

MM (aromatic acids) AndEHAE (benzoic acid) ENE B

e C¢H;-COOH

WHPEH (aromatic amines) 4nZkfE aniline) CHy  NH,
LA (alkaloids)

1) LIFGREEZ SN oT P ST i g o i

f3e3

C,‘Hg,H_ 1COON31 -+ NEOH“*C,‘}I 242 + NaQCO;

(2) Ve AR S AR i
CoH ;. C1+ Hyp——CH;, , HCL



7<) 1
ﬁ_r

(1) R\ SR RAMZER,

(2) HAEFEF AR RSB S FERI,

@) HALPFZ NEER 1 2 457, SRR, 5 F 16 1y, BER
WHE, 16 U ERFES NS,

(3 RAELT B

CH,
C;H,
CHy
CyHy,
CsH;s
CeHy

B 5% (methane)
Z.1& (ethane)
P (propane)
T ¥2 (butane)
J&E2 (pentane)
. (hexane)

C;Hys  PEsg (heptane)
CsHyg A1 (octane)
CoHog T2 (nonane)
CpH,,  3%5% (decane)
CiHy  ~+—{ (undecane)

@)t LB —ETFE ARG alkyl) (BT as),

CH,

B J& (methyl)
L7 (ethyl)
K& (propyl)

| GiHy B (heptyD)
CgHyy F3 (octyl)
| CoHyy  TE (nonyl)

BN E D



EdES

C.H,
C.Hy
Cotlis

T B-ty) CoHa  Zt% (decyl)
IR (pentyl) C,H,  —3 (undoeyl)
. (hexyl)

(1)

B { (2)

5 3)
eyl

‘ ()

54 @

(3)

4

“

rgﬂﬂ %@,@,fﬁ@iﬁ'mmﬁ, HAZ AR Y,
RE HEREEYIER R, BRR, BT KR E AT,

EHE ZEEBHIALEEYW CHups,
WHE 2AHS CHa BES CHa,
HaxE BIAEIHEBZRAH
B 30-150°C. UTF4r@imiss
{(1) & F CyHyy E CoHyy ZBTIL &,
(2) BEYEMERIN, BT A TRES 2 kil Mo

e {

- { AE 150—300°C. Z [ 63 i34,
Z &#H CHy F C,Hy, ZHELAY,
Eih 72 800°C. U L8R, 55 kA,
W (pitch) P ERBMBETHLEGCHEE, BT ISR, &
BEERERZ,



(€)

PEEM () A

ZE

@ )
mER

(D

i
L
()

(2)

L 1 ©

(4)
5

(@ s {

B
(G F @{a

BEEHA,

YRR PENL T B

{ B ORI T R HLE, 228 Gl e R,
& BVEAS, e BT REL,

Bk i A, tRE GIRIETRE,
RERE S IR Z,

a 7\3‘: CuHml

DA B g IR A I PEP 2 I FE T T 2 2

C,H,,,C1+ KOH——C,H,,+ KCl + H,O

VBRI SRR R 4l — R A TR ED S

C.,H., ., OH—C, H,,+ H,O -
IHBIR R A R b A%y, A% — HE (H48 (double bond),
FEH W A8 1 ok o RILBAL A R g,
R ERER L REE: e AL

CoHop+ Hy——C, Hops
RaBA S LA YK I, 3 UEUIR AR Z L8,
HARFZ o BBAE 5 DIFHEREY, b U LESWSRER,

ENZ D



S

8 MHEEmE
C,H, L% (othylene) CsHy, Y% (octylene)
CsHs, W% (propylene) i CoHy, % (nonylene)
CHg T (butylenc) i CiHy % (decylene)
C.Hy,  JEHE (amylene) | oy, +—8% (undecylene)
CsH;, 5% (hexylene) 1 CioHyy - BEfE (dodecylene)
CyHy, B 4% (hetyleno) ‘

(2% OyHaos
(l‘lﬁgz——lﬁﬁﬂlﬂ%ﬁ%ﬁﬁ IR TS 2B RS 4L E
h:
WL oy N - .
© CH,:CHBr+ KOH——CH: CH+ KBr + H,0
g ) {  CH,-CHBr-CH,Br+2KOH——CH,-(: CH +2KBr+2H,0

(1) RBIRE S RL A, b & = E{E4E (trible bond),

(2) ZRIEEKE, sk BIER IS, L4y 9Bk,

(3) BEf M AN N B AR Hm kit 5%:
CoHgp o+ Ho——C Hyy

- CH,, + H——C.Hygia



(10) PRk
C,H, 1t (acetyleno) ‘! C,H,y, Bkt (oenanthylidene)
CeH, i (allylene) ! CeHyy L (caprylidens)
CyH, TR (crotonylene) E CioH s L decenylene)
C,H, JEHL (valerylene) ' CisHos T FERHRE (henylone)
CeHyp R (hexoylene) | CigHae  T55FRIL (cetenylene)
C L\f& C Hzn+1UH
(1) BUR 2 ALKy ST RS 2 K v I Bk
C.H 1 X+ KOH—C,H , ,OH + KX(X % E )
. 4 (2 VBRI R ) SRR AR
Bk«

a1)
BR

CH,-CHO+ H,—CH,-CH,-0OH
(CH,),-CO+ H,——(CH,),-CH.-OH
“(3) FFEAH P EE OKED) , HETHMAE B B RS G 28 (R
(1) BAEGERHNEE, RiEr B% GR G, SUKERM, BRIEER,
(2) REPRPNSREMIE MBI

2CH,-OH +2Na——2CH,-ONa+H,

Uy 1 (9)  SRMAXEE BT AT )

/o

BN &



— 80—

(4 HME—F TGRS
C.H;.,, 0H—C, H,, + H.O
( $F—BEM (primary alechols) &4 (—CH,-OH), fILZHRELMA, MRk IE L
3R
CH,;-OH +0—H-COH +H,0
H.COH +0—H-COOH
$E_WEIA (secondary alcohols) & (>CH.OH), &1L &EE, #kls

[ Cn}Ign.‘.lOH + HCl——)CnHzn_{,lCl + Hzo

RS

A ‘
“HaN om.on 40— —C TN 0o+ 1,0
12) cH CH,” ’
B2 A oI
*\ €O +20,——CH, -COOH + CO, + H,O
CH3/ / “\L 3 2 2
=AY (tertiary aleohols) A4 (>C-OH), &b 2 AR HSSEETATR
b2t ety '
CH,NC-0H + 20,—— 13N (10 40O, 4+ 9H,0
3’/ 2 CHa/ & 2 2

CH,



(13)

ERE

CH,

CH,>C -OH+20,—H.CCOH +C,H,;-COOH +H,0
CH,

CH,;-OH H & (methyl aleohol)
C,H;-OH Z K% (ethyl alechol)
C,H,-OH B (propyl uleohol)
C,Hy,-OH T B (hutyl aleohol)
CyH;,-OH X B (amyl alcohol)
C¢Hy;-OH A7 (hexy!l alcohol)

C,H,; OH BEEE (hoptyl aleohol)
CgHy,-OX 8% (octyl alcohol)
CoH,y-OH T-F¢ (nonyl alcohol)
CieH:,-OH Z4#% (decyl alcohol)

C, H,-OH +— =64 (hen lecatyl alcohol)

012H25 M OH

. ea% (dodecy’ aleohol)

N E D



AN (CaHzppt 50 8% R—O—R’ (R Rz CaHoagid
(1) VABEAE Z ek $7 58 100 88 2 ohg R HR AR My [l A 2 A <
CH,+ONa +CH,I——>CH,-0-CH, -+ Nal
Bl BRSRE G

( A& A Z MR (CaHangn), ARLE A N:]H%“ [UE ¥ pd. ]
1[

B -

RAd®&

#3558 2 ILEX (mixed ether),
(2) ZBARRIES, SR, BAETH,
(3)  BREIREIE HITRA AR N
(C.Hg),0 + 2H,80,—2C,Hy+ Hso4 +H,0

i3

(15) Ek¥k
CH,4-0O:CH, . HEE (dimethyl ether)
C.H,-0-CyHy .. B% (diethyl cther
CgH,-0-C,;H; Bk (dipropyl ether)
CH, O-CsH, T Bk (dibuty! ether
CsH;,-0-CgHy; ZIXE¥ (diamyl ether)




(16)

r &;\3& CnH’zM.lSH
By LUERZ S H U s E b LS M ends:
CaHay XN+ KSH—C, H,, SH+ KX

BSERL < vUB 25 R, JLERRYE BRIRIE , VT REP SRR 5 RE Z S BRI & Chm

(17)
B I

CH;‘SK Lz 021{5‘8}?&}‘4
{OH,-SH B EE (methyl mercaptan)
C.H,;-SH 2% (ethyl mercaptan)

My EORE B R R L TR E P
5(CyHopt11:0+ P;S;——5(CaHzay1)25 + P20,
VR B ERIKEE, AR RS AR,
bﬂw {CHyS-CH; BB Bit&k (dimethyl thio-cther)
T L0 Hg S C,Hy 2 5%EE (diethyl thio-ether)

J’ 2 (CuHgap1)2S

( 7430  CaHaua;CHO 8 R-CHO
1) s§s—mpmEfLz: R-CH,-OH+0——R-CHO+H,0
Rk {(2) NG B 55 T SR IR 25 ) B
(R-C00),Ca +(HCOO0),Ca——2RCHO +2CaCO4

BN B



THES

(18)
B

(19)

B e

T

(D
@)
®)
)
(%)
(©)

7

EREEANBR AN BERNE, SRR EE, Shs
KE

ffzAEmEER: R-CHO+0—R-CO0H

BEZARE—E®: R-CHO+H,——R-CH,-OH

B TR OR R IR Z IR R IR UE R B B, BV A A R I i :
R-CHO+ NaHSO;——R.CH(OH)NaSO,

B h o IbsE ek 1 BB IE P AR B 2 v SR foy:
R.CHO + PCly—R-CHCl, + POCl,

HEA1EA (polymerisation), EI{HLI L2 FHEHAEB—THT,
fn: CH,0——(CH,0),——(CH,0),

REM B2 F e R R g
R-CHO+ Ag,0—R+COOH +2Ag

& (forma'dehyde) H-CHO ,

A2 (propyaldehyde) CH,;-CH,-CHO

L2 (acetaldehyde) CH,-CHO l

TEE (butylaldehyde) CH,-CH,-CH,.CHO



B TEE (isobuyltaldehyde) (CH,),-CH-CHO
JXEZ (valeraldehyde) CH;-CH,-CH,-CH,-CHO
FMEREE (isovaleraldehyde) (CH,),-CH.CH,-CHO
C.B% (caponaldehyde) CH,{CH,];-CHO

B (heptaldehyde) CH;{CH,);-CHO

23R (C,H,,,,CHO)

A (C,H,i1):C0 8% R—CO-R
(1) EE_miEfr:

BN or.0m 408N 0o +H.0
RS I

(2) BEERRRmess (M M AR JEEs v , IS IRIE):
(R-C0O0),Ca——>R-CO-R+CaC0O;

- (R+000),Ca + (R’ -C00),Ca——2R-CO-R +2CaCOy
om 1 (D ERESEE, SRE BRI, 2, B RER
(2) BZEEHRES 2R

CH,.-CO-0H; +20,——CH,-COOH + CO,+ H,O

ik |

BN E



oS

(3) B KA.

R R
NCo+ H2—+R>CH(OH)

(4)  SEREYERR R RE SN 2K VS UK IR 3R &2, S AR e s

R\ R\

(5) BarH @ ALssuk H AR E B A > — da sk i
R\ R\
CO +PCly—

RS R/0012+P0013
(6) mEAEM.
BGES L ET e
Q1) WEE

CH,-CO-.CH, Nl (acetone or dimethyl ketonae)
CH,;-CO-C.;H, “JEH (butanone or methyl ethyl ketone)
C,Hy.CO-C,H;, JE i (propione or diethyl ketone)
C;H,-CO-C;H, HEER (butyrone or dipropyl ketone)
C,Hy+CO.C,;H, T-Ef (valerone or dibutyl ketone)




CsH;,-CO-C;Hy, “+— §¢Ei (caprone or diamyl ketone)
CeH,3+CO-CH 5 I 458 (aenanthone or dihexyl ketone)

BRI

(C,H,.,1),00 #% R—=CO-R’'

(22,
ReRer o

(1)

MED

" (8% CyHaep COOH

SRR ER AL
R.CH,-OH + 0,——R-COOH + H,0
R-CHO + 0——R-COOH
HEALLE (alkyl cyanides) SuEgIH] 2, o SR B B HRER M 2 :
R-CN +2H,0 + HCl—>R-COOH + NH,Ci
R-CN + H,0 + KOH——R-COOK + NH,
R+COOK + HCl—R.COOH + KCl1
{RRE Bl A Rk, F CHyy-COOH ML EBARAKERE .
BRERETEH , AR KO (B AR B 2, HTFSES
CH, -COOH +C,H;-OH——CH,-C00 - C,H;+ H,0

- B R AR e v AL

C:H;-COOH + PCl——C,H;- COCl + POCly + HOL
Rt ssgat o518 SIS RN, WA R R sk IR (R FBR L

—_7 —

ENED



2 Bk) . '
(5) PREEERSER b YEN R S — R I BI R BB R ZY

%),
(23) IEmEER

i%AE (1 4%) (formic acid) H-COOH

Gk (ZE%) (acetic acid) CH,-COOH
P& (propionic acid) C,H, - COOH
/e (TH) (butyric acid) C,H,-COOH
HALER (L A%) (valeric acid) C,H,-COOH
Btk (heptoic acid) CeHy5-COOLT
H 5% (lauric acid) C,Hoe -« COOH
G5 P5 % (myristic acid) CysH ;- COOH
kEtRE (B IgR%) (palmitic acid) Cy;H;; - COOH
Feigik (0 JA%) (stearic acid) Cp,Hys-COOH

AR C.H,.  X(X % Cl,Br,1,NO;3,NO,, S04, HSO, Jt COOR 25)
Bk mommEERERL S
CnHz,H.lOH + HX——)(},‘HQ._{_IX + HQO



(24)
EE <
(H i)

(1) AR RARELS B BRI Z R B
C.Hy, 1 X+ H,——0C Hynyp+ HX

() SRS IBHIER BB R:
2C.H,p 1 X+ 2Na—C, Hopp 2 +2NaX

(3) BFHE L K AE G Y.

L 4 CuHy, 11 X+ KOH—C,Hyo OH + KX
(1) ol SR SAR 2 A WLAE R I R
C,Hyy 1 X+ KOH——C . H,,+KX+H,0
(6) MEFHAMERBRRZBE—HE:
C,H ;0 NO, + eH,—— 3 Hyp, JNH, + < H,0
L6) Femslet %, " FRIETFE,
T Bi N R AR,
(1) ¥kfg (palmitin) CsH,+(CiH3.0.);  [H138, 188, 66°C.,
FERSH {(2) F g (stearin)CaH; - (CysHa;0,)s  [EIEE, EA R 72°C.,
(3) R (olein) C1Hy (CsHy00); (REIFY) HERE, ¥EREIES - 6°C.,
PPN AndB 1T il (linseed oil), AR (tung oil), SR 5

[ #1 (poppy oil),
PEMR  WIRTF i (rape oil), § ik (bean oil), #F

—_—Y —

BNE M



@

# (cotton seed oil), iRkl (sesame oil)

[ﬁﬁ%ﬁh SEF 3l (mustard oil},
(25) AVPEREM Au 2Rl (bea oil), FE2Eih (peanut ofl), HRHE
B Wi A2 o Ty i 1 o (olive oil), #5{=H (almond oil),
[E‘%‘E}% LR
A g | o {nr;‘m
TR I g gy i
[m g (TR -0
) CoLo) RS P S Y 9 Y 1
(1) SUBMEEIRMER, Rk, BRiER, B, DL, MEMAsR
L=®®E,
(2) $iE S Hobaes b, ARLE B Bt AL T BRIt a 2,
L'N:’E’i{ (3) whis ML AHNER R, JefEHBZ it (saponification), il
i — S 2RILRF TR RE LS 2 £ (miligramn) B, 82k U
(saponification valuc),
(4) phigmsKE AR RE. 150 ih e IR AR, 4
L CoHy(C1Hy0,)s + BH,0——CHy(OH), +3C,,Hyy COOH




— Wl —

BNk S SR B R P R IR
X ) .
i o ?hf’ﬁ‘?ﬁ%ﬁﬁn@’%)

() AV PERY L 76 S 50 £, MR SURBRENE €1 TS DEER T (AR G0 IR
A, Pk, ARREE
o6 | () AR Ik 7 A R, B BN, O 17 MR B YTk, Shhe M
we 1 P 5 Ha  COONa + H,0—— (1, H5, COOH + N2OH
(s0ap,; 3 _ L o . . )
P (3)  SEEEZR I K e & 68, 8% S R IAAY & BBV DU, S KA b, B
BST fironing 2R ST GHLN, BOULIE BT, VLR TR AR

ENE D

L Ko
(UERIES (vashing soap)  EMVSEAE LR INERLE, R MALLLE
[ ML,
Lﬁﬁ;{ [E%HEE {remelt soap) 4FEBIEQERZ, EEpIL>Es, B
gl A B
UL BRI mEMER,

(t“llf’; J SEMAAE B ‘transparent soap)  FYEIBNE L o alukas g,
s04.P
BUBE R R R E RUE IR,



- 102 —

B e R

(27)

i£/¢E

L*WFHB% (milled soap) 03 3T SR R U S B
’ Xk,

%5 — &3 (secondary amines) Ry: NH

8 — i (primary amines) R-NH,
]

Bk

H=[4H tertiary amines) Ry ¢ N
((1) MW ESFERAEE B2, S5F—:
R-NO,+3H,—R-NH,+2H,0
2 AB—SF_pERERRBZEFNUY RajEELITIZ, A
PS5 e =R
RNH,+RX+KOH—R,NH + KX+ H,0
R,NH + RX + KOH——RgN + KX + H,0

() BUERRSAATE P B AR N
R-NH,+ONOH—R.OH + H,0+N,

B (20 REF PRS2 IR ARE B, Bk S kR HE

(Hofmann'e carbylamine reaction), 15§ (carbylamine):

- R-NH,+ CHCl; + 3BKOH—R-NC + 3KC1+3H,0



R | 1) ETERALAE MALEERARE (mitrosamine):
%:Fﬁﬁi{ R,NH +ONOH—R:: N-NO+H,0
@ MRk BIERAE
(1) BREETARIEM,

HEBM ) memr Bk,
(AFE H-CHO,
AR CH,;-CH(OH).COOH
23 pite BRI A,

L2 (7 _
BERR. | Bk AIUR AL, BER O REAR,
(111%?31)(3 C12H 00 + H,O0——4H - O3 H,04
HEE RSRIENEOR L KNI FURESS (CoH00):Ca RFLRREE(C.H,04):Zn
N
3+ C.H,0,
COOH
FEX
(29) COOH

AR JFRIE  RRE AR S K Eh A R,
Co | mue HRSEIR SO VEDR RATIEIRIEIE 250°C., MUAKE BT SR BAE

(oxalic

acid) | BA AT FRATK DI T 15525 5 v, T B AR B H 7 % :
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CaC, ’O; -+ I‘IZSO4—éCZHo()4 + CaSO‘
If(l) TR ATARAG D & 2 4N IK,
“rEE T (2)  ERUEBEAERI 2, BIoR 45 CO, K CO s

L ()2}12()4 ——>()()2 -+ CO -+ HZO
(31X CHGO,
CH..COOH
(39) SRR
IR CH,-COOH

égfffl‘ BRAE BEHAMRA 2, % U, 126, 5 B 2 i i A 2,
Suee >

acid, By HHEBEmeS,
PR BhARES § BERROK, BEEk

rﬁ‘:!‘it H,-C,H,Os
CH(OH)-COOH

|
CH,-COOH

-
(31, | APEX
|

F;J BE T <l Bl SAANRBREER, PR, S, SRR TS,
Z)
cmalic | B PURREEIN, ARSI FEEDS, BR AR IE e 4S:

acid) JaC, H,0, + Ho,80,——H, - C,H,0; + CaS0y

i
i
UPEEL  EREHIRES db & BUS YK BIEEE

i)



(st H,eC,H,O
CH(OH).-COOH
AP |
(39) CH(OH)-COOH
OB | i S IR RAR IR
tarteric | M ARG THEERE, UL IR R AR (VT B IR, N argol), MAkHRES
acid) Rk T keSS, LR AR IR BN Z
KHCH;O¢+ ('aCCy——aCH,Og + KHCO,
CaCH,04 + H,80,——H, - C,H,0 + CaSO,
VB B A BN R, AR, A ETOK R,
(33) AT CyH,OK(ShU)
WG B BMEYEE B S = g B
((gttﬁr) 2K H (C,H,Og) + Shy0s——2K(Sh0) Cy H,O, + H,0
U U E SRS B AR TN , AR 8 R e (b [
CH,.COOH
(BFR CHO SR ?(OH)-()OOH
(34) CH,COOH
BER | e w4,
acid) ]ﬁsz A FEBEHBUPLRTR , NG AR B REEERS ST , BOMBR R R Y 84S

— 15 —

NP
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FHES

[’l&E BIGENER, & 1 HTFEEKMKEE,

A& BUBRKKESHA,

(35) AKX C.(H:0),

1% W (monosaccharoses) CgH ;504

(%i%)t‘ 1 RIS E {E&%ﬁ (disaccharoses) C;.H 2,01

ﬁ{ Z{EFR (trisaccharoses) C13H3,044
MR AEERE (BB (polysaccharoses) (CgHjgOp)a
36 KRB Z B R

ok RS B 2 A

B oM M | S M M | = W OM | £ % MW
OGH].?OG CIZHZZOII 0181132015 (CSIIIOO:'))ID

R EEGE | E R #MmEEA ) B OB R
(glucose, (cane sugar (raffinose or (starch)

dextrose or | or saccharose) melitriose) AE )
grape sugar) l 20 D (cellulose)




B (k) (milk sugar FARFE /)
(fructose, or lactose! (inulin)

' leevulose, O3 BB )
fruit sugar) (malt sugar (glycogen)
ARSI 47 | or maltose) ¥ B
(galactose) (dextrin)
HEEE )

(mannose)
a4
(sorbinose)

(37)

[ FK C.Hyu(NOy0,

fomn | Bk SEARARITI BB 2 R A W B 24/h W SR KDL B ENS,

ane) | EE  SAEION, REESAD LR, I SR Z K (cordite), (F
i B K S ST ot 0 S M BT B

[ HFR CONH,),

FHE AR S 5%, A F 8 IR % 30 32,
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R ES

(38
s
(RZE)

{urea)

(3%

173
(uric
acid)

1

(D) IURINRER e AR 2, Bk CONH,),HNO, ¥, B kMY
WSR2, K EE R, M Fi WA B

(2)  LIEEEEE 2 KRR R
(NH)CNO——CO(NH,),

ME BEAEN, NI, BERARE 1200 kiR s iz, o
IR, i CO, 2 N,
CO(NI,),+ H.O+2HCl—CO, +2NH,CI

L CO(NH,),+ H.O0—CO, +2NH,

AT CHNO, B RN

By BURSEITIEEAMZ, F 2884 NIL 8E, I8, SMH BB A SN b, 1

ik

REEEERE AT .

YPEE R EMEAL, PEEY NaOH 3 FHIRER N CsH,N,OsNa,,
NH -CO0

LRE R (“O C! NH\(
NH-C-NH”

(7 R, B0 0%, 8,57, 58, .

FRAE  BYWhZ MR, 55 P, RO, HGRE, Mity Z A8, BRI B 2 8 2,



(U FTEREOR GRS, 5 500 ATRRL, 5

. % SRR (S AR3E W 230, SRR, ARGELELIRS, SORATILR

(albu. < 378 FETE,

mins) {(2; FEWEAE SHERBHSERED, LRAIHZRRAE

BT
45 BEA (white of egg), #EEFK (casoin), ¥ K (legumin), 875 H (FK)
{ (gluten) &,
4l EEHEmrES

4 B I EBeE = & | B %

R T | EBIh CH, | Rl E, i |
2l (light oil) | 170 _U.Vq& 3 (O H.CH,) | 2k | "
3 i ; _930° AR CeH 5 -OH B B3, 11358 &2
Frals (middle ofl) 170-230° | Sie CF, B, S5SSEE

W pitch) | B

E (heavy oil)| 230-270° I ZEURWIAY; RANIYS

Fhablanthrancendl o700 1)k | uNs CuH, | BEH

|

BONOE D
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Eaes

(7 FR CoHs BERE,
BUpk:  FEFRALAEDE (coal tar) KY 82-110° ZRAFF{G4, 4 E1 90% benzol, &
(42) #: (toluene) % = B (xylene) ¥ Ha i J Mol IE 42 8 WIS R4 1 . 18
% 8 F B, TIFEER 2, 7 80-81°4B{0H4 ALK % B i,
(bonzone) | yrpt e it w 5, MR LB B GREVEARIR G, HOAS o TT BT
CH
CH ,, HC CH
Lﬁ%i‘ EEOCH A HC%CH
CH
(43) AFX C¢H;NO,
REEE | Wik SO0 R AR RRBRES 1 64
be(g;tgg(;) CeHs + HNOj——CH;- NO, + H.O

H RURECIRGES, B F K R #1E BE R (aniline) Z [F kY,

(44) 7+ FR  CelHy-NH, f*ﬁ-%ﬁ?@ﬁa
i QB BWERAERMERZ:
CeHy NO,+ 3H,——CeH, - NH, + 2H,;0
P REE UK, S5 a0, RARTE & A, T RO,



(45)
Ry, 3

{carbolic 3

acid)

(46)
i IRER

(picric ]

acid)

(47)

(benzoic

acid)

(43)

(TR CHy-OH, BEHTN®,
Bk FREDAMLEE N, EUHAE 170—200° 288 ity , N LISFRE SR BT PR BRI 3k R
§M CoH- ONa IS FRIR 7K, FIINBERR 768 2 €0 15,
~E R RIRAESHRARR, AR R, H WK BT A
rFR CeHa(NO,),-OH, BFZ=%iX®,
Bk VAR DEEE SRR SRR R A NG
CeH,-OH + H,80,—— s, (OH)(SOsH) + H,0
CeH,(OH; (SO,H) +3HNOg——CeH,(NO,'s-OH + H.80, +211,0
PR BEGAHNE S, SR Bk, BT, B3, ks, HIEHRTTIAREE
T, HEME CHy(NO,); OK Bk CoH(NO,),-ONa A1 81k, Bk
LHZ,
(73 FR CeHs-COOH  BYZIEWEE,
ik 4§ E BT (benzoin) MEEL, B G ZKMA L L BB, HHEK
BT AR
UMEE BAfE s R, PSR B Bk, B A 9 B B Ak A BAEE %,
(4 ¥ Ce 1, (OH)-COOH, BERKE PR, ‘
Wik $YFIREEEN AR B 2 ALK B, A KALRR R, 2T B AR IR L 2 B A%

KiseE < Y 2

N OE



— 112 —

R ®S

R C¢H-ONa + (0;——C4H, (OH)-COONa
CeH,(OE)-COONa + HCl——C I, (OH) - COOH + Naf®
VR B AERB L I B B, B SRS B, SRREERG 7R, RO

(4 F20 CeHOH),-COOH, BEZE=FriaE,

Wik ME SRR (tilnnln)(-"14ﬂloog: Bz Eig,

w/(ff)) ) Cyi1,400 + HO—2C, H O

”(‘g‘ﬁnﬁ”g‘ VERT R PRI SRS, ROk , SR K RIRRE B, ok CARE TR , B
acid) ok, G ARIER, REEA N Z, B iidg 00, MR &

R (Pyrogallic acid):

CeHy(OH )y COOH—CH;:05: ), +CO,

[ 5 F8 CiHpg0g - 2H0

509 Bide  AREAGE iy 2, BHER

¥ lgm TS T , SRR B K R I, 2 T8 A MR 5 K BT B
|

étannin)
1) BEBA, BEREK,

r(
mf;i (2) SRR RHE AZE B (AT AL &, i FT B R I e,
(3)  EEREBVE ,E (VI A BAREEYY , SR R 2



fﬁ':}"d, (J‘erIs, '—@'g%%-ﬁg%&‘o

G | BE BRI 170—230° 2 B8R,
(DR AL BEEUIIOE B, AICH, A R TR, SRS Z LR
thalene) CH ¢
Lz “C<:)<:>CH
HC CH
CH CH

s T2 Al 1 C Ci) h
B CuelN0.30H gy 0 =0 i SOl

) UK B, AR IR,

52 W ) ma AR B R T AEZ.

(indigo) ) (1) BAEBERKESGZEAR,

VR @) BRSBTS Z AL (indigo white)OyH ;N,0;,
(3) SRS ATk E.

(AFR Cully % CH Gy SCH, BAH,

B3) |k REEAEEHRIR 340—300°C. ZRIBAE.

JHEE VIR EESE B R W B R b, AU i ZARME R A s R R A,

— 113 —

BN OE
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KBS

Fr i

(anthra-

cene)

(64)
ECE
(alizar-

ine)

PH SOGEH S ZER.

CHC CHC CH
st HC CH
HC CH
CHC CHC CH
(AFR CuHsOu 3 GHL G SOH,OR),
(1) RS, KR PA A EER (ruberythric acid), 4318
[ BECD A RS R R BRI
4 %&] CasH 50,14 + 2H ,0—0 1, HgO, + 20 H1,04
L2) Ik Bk iE s, B2 Sa bR,

.- {(1) BRI B , R BIK, S R
) FLER, 5, 6, SR b A R R 3 R 2 A A,
e e,

F(1) % (nicotine)CroHy N, FRIEFHIL 2—8% B G AR KER, AT, B2
REHE,

(2) &%aM#m (quinine) CpHy N0, i ERTHFRFE S 2830 (cinchona) #51 BIrPiR
Mo B R , SLUH RN SRR B WT LA SR 2 SERR 1R TR R , B LB Th B &




(55)
4 by s B

(56)
F 8 ith

(turpen-

tine oil)

(57)
R 4
(caout-
chouc)

|® B (@) (morphine) Oy HL,NO,  BFTA MK, 1B KA, 18
B, WP N IR ool BB LT N, e, BPEZ, WM 7 )
3, SUE RS TR T A TE R,

(4) g (theine) CgH N,O, BB ly (caffeine) & BRI ZF RIEES, HI %,
BRERRIA 2%, I ZHRA 1%,

L(S) & 4Tk (cocaine) CyyHyNOg  JH 4 (coca) Jorp Z E R BB EFERES
A o, B FRRRS, A 2,

e CioHis

Bk SRS SRR BT U TR AR L, A RO,
(1) B4 R, 5 5 7, BB 156°C.,

]

<

(D) fEwEARKE, IR, MR BRESAZ,

(3) H¥E, BOTEERMEAMZ,

7+ T3 (CroHie)s

Bk EO AR R 2 A A,

1 () FEEFIRIT AT, AR, 8, Bavh , SRR Bt Ak ok,
PER

(2)  FLEm AR, bk T P55 R B, BAHAER (vulcanized caout-
chouc), 7] 84§ 7 57 , 4 B gy IR B A oK 25 35 2 BT s R B8, AR
W&, ki AR B (sbonite), F] S4B Z #0 45:58 & B 2K KEEE, B, 4N 5%,
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eI

(5%
RLigxa

(59
i

<

<

L % 4 I (menthol)

[5}:{1& CIOHIGO
QUL RPRI 2B EMUT BUK A SRR R T e,

JSE BB, B S, B, BUREEAR (gan. cotion) L A
A B R

{/}?‘_& Cm O

u

- |
( Kifi§ (camphor) ]\'V’ RAGH N, AHR,

so15 (borneo-
LA camphor)

1k ERERR R R NS,
PE BAGED, UK, TRy,
BFR Colyp0 5% O, H,,0H
T WA ERUKIL SR 2 AN AT, SR S AfE R
A, BN 7 B L
WE BRGEHIRES, HTTnER, BEEHE 2,
B AR BRI BERLE Z A A WIAC 2 B, IR
Z#[% (fermontation),
e (D) AR BERE, MR
BRI o) mesiwy  soopmed s b 2)
(1) Z#i0EREE M 2 TERR SR, 2 R8I

L& CSI{IQOG_—-’.")CQ}I-’)tOH-*— 20()2
B 2)  FUiteh U R RS I 2 T SRS UG, I HAR RS
ClegzO]l + }Izoﬁ/‘ll‘l . ()3H503



Bk ATBEYAE DT T2 TR R RR T SRR
(60) BRs, B L.
Bk (D) BRI e
REH LR (D) ERERER,
(8) BN LA B






=41t}
cu
i

T
€
b5

R I 2

() wIEESMEE T R AL L A%
ho FRAEER KCLO5, BifEES CaCOs, “8 &L MnO,—Hi — AR K.Cr.0n, B
[i4m KMnO,, i #44% NH,NO,, BEFIEsS; NH,NO,, FARESA Pb(NOy)%5, %
BRESRMR P ZEHLEY, NRSBRAEL MERZ,

KCl03——KCl1-30 CaC03;——Ca0.C0,
MnQ,——MnQO-0 Ko Cry0,——K,OQ:.CryGyg-30
2KMnO,—>K,0-2Mn0-50

NH,NO,——2H,0-N,0 NH,NO,——2H,0:N,

Pb(NO,),——Pb0 -2N0,-0

1) \ERy: §EERES KCIO, Bz RIAS:
2KC10,——2KC1 +30,

@ BRWE SRIE CaCO, Bz WBER,
CaC0;——Ca0 +C0y

iINSEMY RS
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B

(3

(4)

®)

(6)

FBE MRS HC i 4 MnO, LB B AR
MnQ,——MnO +0
MnO +2HCl——MnCl, + H,O
O +2HCl—— 1,0 +Cl,

. MnO,+47Cl—MnCl, + 2H,0 + Cl,
—ME BB EAER —H f%@i’f‘@ﬁft@ AW NZELAEE, ]
BEZENEAFATIRE ﬁ*%l«l i, & DAL E ﬂifﬂ'ﬁ
K, Cry0;—— K0 + Cr,0, + 2(0)
K,0 + H.80,—— K,80, + H,0
Ory0s + 81,80, ——Cr. (SO, )a + 3H,0

KyCr,0; +4H.50,—K,80, + Cro(87); +4H 0 + 2(0)
EELRSZE AR SELARST KMnO, SRt IR SR i LA

2KMnO,—K,0+2MnO +£(0)

K,0+ H,80,——K,S0, + H,O

2MnO + 2H,80,——2Mn<0, + 2H,0

2K MnO, + 3H,80,—K,S0, + 2MnSQy + 3H,0 + 5(0)
_‘Sﬁtﬂf‘_ﬁ.ﬁ’}} METIEE S NHNO, Bz R4 —E L =5 N,O:




NH,NO,——2H,0 4+ N,0

(1) RWB: JFEREEEE NHNO, Bz A4
NH,NO,——2H, 0+ N,

(®) —HMAR B AL Pb(NOy), Bz, AlAE—F LR :
Pb(NO;),——PbO +2N0,+0
PH(NG3)y——PbO +2NO,+0

2Pb(NO,), >2PbO +4NO, 4+ 0,
(Z) HREBEHERFZREE(BBEREFEEZH 1774
(1) BFEBSIEROT MmN, ARSI AR, IR I EAHME:
CuSQ; + Fe——FeSO + Cu
CuS0O¢ + Zn——ZnS0; + Cu
(©) B R TTATH RIEDINL SRR SATE T, HUSD R
AR H '
PB(NO;)g + Zn——>Zn(NO,),+ Pb
, Pb(CH,;-C00), + Zn——Zn(CH,.CO0),+ Pb
(M) B RIEMEEE
(1) ZEdbehc e RENBRRRE T H Z, N4 ZE ik SO;:

FRmENEMYES



;

Mo S

B

H,80, + Cu—CuS0, + H,
H2 + H2804——)2H20 + SOZ

Cu+ 2H,80,——CuS0, + 1 H,0 + 50,
(2) —SAReHE EANRHMAE-SAR NO, REmYRAMEATEY
H—REHE) rMEﬁWh@ffﬂf’E)ﬂ‘ﬁzxa}é(%’*_?tﬁ%)ﬁét—ﬁétﬁ
Cu + 2HNOy——Cu(NO,), + Hyerer venrossermnasnaconnasen (1)
SH + HNG,——2H,0 4 NO  creererseesuseceusssress v sonseens (2)
BAE B BT 28 B AR (1) (2 AR, AT AR (1) KZ2=4 (2) Xz 245,
25
3Cu+ 6HNO3——3Cu(NGQ,), +6H
6H 4+ 2HNO;——4H,0 + 2NO

3Cu + SHNO;——3Cu(NOy), + 4H,0 4+ 2NO
(T) EAREFEZPEES forkis H.C0., wr%e H.SI0;, WHHEE H,S0s, KXFH
HCIO ZH7k NH,OH &SRR eEvmE, B
(@) H,00,—H,0+C0, (b) H,Si0;——H,0+8Si0,



(¢) H,S0;——H,0+8D, (d) 2HCI0—H,04+0+4Cl,

(6) NH,  H—>NH,+ H,0
SR o 2 B, LS 2 i, SEAT U, ST 4R , ZE1% €Oy, Si0;, SO, Cl
ﬁ NI—IS 453,:0

(1) ZSErheks s RS (EfTsEeEyy 7)) EmBne et b 28, R4St
s
CalCQO, 4+ QHCI——fCaClz + H,CO4
‘ H;:COS'—_)HQO + COZ

Cal0; + 2HClI——Call, + Hy 2 + CO,
() AR IR T S 2 A R AL
(@) BEWNSM HESREEE 0200, MAERKEE HCIO, A SR,
Ty e A
Ca0Cl, + HCl——Call,+ HCIO
HCIO+ HCl—SH,0+Cl,

Ca0Cl, + 2HCl—CaCl, + H,0 + Cl,
@) FzA:R MEHE (o NHCL R (NH,),S0,) S8 4 (v Ca(OH),, KOH R
NaOH) Wi #h 2, N B E s, A ARE NH;,

—123—

F@mAENIRYES



NH,0l + NaOH——NaCl + NH,0H
NH,0H——NH, + H,0

NH,0l+NaOH—NaCl+NH; + H,0
(NH,),804 4+ Ca(OH),——CaS0, + 2NH,OH
2NH,0H——2NH; 4+ 2H,0

(NH,),80; + Ca(OH),——CaS0, + 2NH, + 2H,0
53 EI@QEE%Z%%EIJ“&? SUTTER T AT e 5 =0 5 55 W 50 S B, i e I M, MG EAT, &
BEREENGT,E () BRERBRIEBEZHE,
1) EHEfly BFES AgCl, B LM Agl, BLILE AgBr &
AgNOg+ NaCl——NaNO, + (AgCl1)
AgNO; + Nal—NaNO,; + (Agl])
AgNQO, +NaBr——NaNO; 4 (AgBr)
(2) FEYBE_EELE Fe(OH),, =FHfLEL Fe(OH); R=FHIIE AYOH),
&
FoSO, + 2NaOH-——>N2,80, + [Fe(OH),)
FoCly + SNH,OH——3NH,C1 + (Fe(0OH);)
Al5(SOy), + 6NH,OH—3(NH,),80, + : 2A1(0OH),)
=B NSNS RR R 2550 (REERE), BIEA IR



$HmYE i
AI{OH),+ 3NaOH-—>Nza;A10, + 3H,0
(3) bickERE AHEEEEY PbSO,, BERESH BaSOy &2
Ph(NO,), + (NH}),S0;—2NH,NO, + (PbSO,)
BaCl, + H,S0,——2HC1 + (BaSO,)
(4) WS BEKRREH BaCOs, #iREES CaCO; &
Ba(NO,), + Na,C03—-2NaNQ, + (BaCO3)
Ca(OH), + (NH,),C0,——2NH,0H + (CaCOs)
(2) ARFEEEDEEX RELUDERFEIBSIFMZWE, NEERYE—, 8 Y
AHEIRERE, S HIFA 2 IHE, Ve a1
1) BILEZTE: MR R, WA S8 2 KRR BB,
NaCl + H,80,——NaHS0, + HCl ({£8)
INaCl + H,80,——Na,S0, + 2HCl (£515)
(2) BB 2B MEER&A CaF, ZH KB Z,
CaF,+H,80,—CaS0, +2HF
(3) R ZBIE: BRI A B SR S a T B, RIARREE (BL TS B 2 WiEs).,
KNO, + H,80,——KHS0, + HNO, }ﬁ&zﬁ
NaNO, + H,S0,——NaHSO, + HNC,

FEANSMYRS



fi&

IKNO, + HaS0,——K,80,+2HNO; 7, ,
9NaNO, + H,80,——Na,SO, +2HNO, J =™

(4) Bift@ By MR IR—LE FeS MIAMILE REY:
FeS + H,S0,——FeSO, + 1.8

(Ut B9 E A
NaGH + HCl——H,0 + NaCl
(Na*+OH") + (H*+Cl-)—H.OH + (Na*+Cl")
2KOH + H,SU——2H,0 + K380,
(2K*+ 20H") + (H;*+80,~7)—2H - OH + (2K * -+ 80,77)
P B eSS R SREREm R i Z =B BT
(1) SEBERR AR MBI BEIRE 5, MIBEICG 4 2 S B A B IE ST SR R AR e , AR IR
TR TN SRES RGR LSS IR A, U AR IR B 1K, WA TEIEM

H Ca H
>so4 PO,  caso, H>PO4
11‘ +ca —>  —}Ca
>so4 po_ CaSO, H—)—;?Oa

251 .
R QH2S04 =+ Cas(PO4)2—*)QcaSO4 + CaH4(PO4)2
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(2) BRLE R=®ntsz@un®n® KFe(CN), Zw, MAREAIIEZ

HHRIE:
cr K
1+§§>Fe(czv6 Fe
Cl K
Cn [ K>Fe(CN ——>I°KC1+ Fe (CN)g
Fe(CN)g
<Cl+’>m\cwe Fe/

o 4FeCl,+ 3 _lFe((*N 12K Cl1+Fe, (Fe(CN))4
@ BRSBIRZTE JLis B KH (Leblanc’s process) BMIZEIRIKH: (Solvay’s
process) R
(@) B KB T
2NaCl+ H,S0,——>Na,S0, + 2HCl
Na,S0, + 20——Na,S+ 2C0,
Na,S + CaC0O3——Na,CO3 +CaS

Fe(CN)g

VN

HERE NS
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(b) SRERIEHLIBRIE AT
NH, + H,0 + CO,——NH,HCO,
NH,HCO; + NaCl—>NaHCO, + NH,CL
9NaHC0;—>NayC O, + CO, + H,0

EHd e



1
(2)
®)

C)]
é)
(6
O
8
®
(19)
(11)
(12)

o2 1 m

IR L
T R b S 3 B I S 1,

SRAESE , MBERY , RS UK, ARHAIE, BRARK , ZORRAR, &

Pyt it s ity
b & a2 ERE LIE?
141 SR & B 2 ZE 5 ] ?
OEHEER SN F ek ¢ R
SRS, 2 ML Audep?
ERERLYF, LAY
NS ER B E AT iR
R A IS R RELEAAT?
AR ERT , Bt HT?
SR lo]? '

R, RO HAR, MR

—129—

B3 Es
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(13) MBEEERPRE RAMEASIRZ B RERARER?
(14) AR RENBHEIHERTRFES 2.

1t (15) B ERELE?
B (16) REMAEFHFTRER?
e (A7) fIEE LSRR
i (18) EEEKPILIGE E5b?

¢ (19) SHRFEBRASBREZ, FILIEE?
(20) R ZHH: KPEE anff?
(21) fJaBBAKIE?
(22) R PRETE?
(23) IKFEEFZHBFmPT?
(24) HBAEKPFTLIREEE? AIEEEPEEEST
(25) MEBEMELR?
(26) fIaEAE Mo E AR
@7 HFREFZRELDE?
(28) EICHE ZJE-FREPIONEER 16 fHEmRe?
(29) EE X5 TFEMBNEER 32 gt
(30) 1jaR EF{H?



31)
32
(35)

(39)
(35)
(36)
(37)
(38)
(39)
(40)
(41)
(42)
(43)
(44)
(45)
(46)
(47)

—131—

BRZ BRI
FIBEAT RERT

— WA T LG 0°C. Rk T0mm. ZTFEEEFALZAMRBLIRITE
HAHE X AT 5
HEFERERIE RIE Y L TN HARS 448 It M HBAT4 TR0 m
M, L R Bk 2 ik BB TR £
i S

{91 61 1RP BUIR B

IR FR AV G 2 47

FRELARK, BRI SRR L,

B LI S B R R B

RSP SR — AL Bl L o, RE AR R M Z,
FRELHEHR by AR A MR AT

e BB AR AT TR

$:tr s R R, RS ?

SRR R B H o B2

AT A SR o H 2B R

— BRI AR L R K TED
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(48)
(49)
(50
(51)
(52)
(53)
(64)
(55)
(56)
(67)
(58)
(59)
(60)
(61)
(62)
(63)
(64)
(65)

PR REALE 8 AC B, fTik?

e HA—E RS SRR iR FE, B2 B E T AR, RS L.
B L BCOK 25 4% s 2 R,

S BZRNAE,

BB RSB

KT B I 5 LI o557

HBE TEARL I, M g e ML 35w SRR
JB 1 7k BB 7 O ik ARl ?

T2 Bk bl ?

HPBRFIEQ ZE, AR REERZ,

R R R BN A TR, RATRI ¥, T LI
EARFLGEIE SmE?

Sl 2 S B e ] ?

ELE R DR e R FERE A B ER KB

B i SR 2 I,

—E LB M IEIEANE?

B 2R R R RF A,

Wi e SR R — Aok, AL S B k2.



(66)
(67)
(68)
(69)
70)
(71)
(72)
(73)
(74)

(75)
(76)
@
(78)
(79)
(80)
81
82)

BEALE 7 B fm T
TR B A

HEALERSE B IR I, B2 bk R A bR, SRR R R,

RB aE by BB L2 47X, SRR E AR 2 5,

Sl SIS 2 E B, TR SRR N,

1A AR E A P SRR 2,

Bz B Pl Rk 2,

Bt ER 2 E A ] ?

KNFEE R ARG S, IR R Al O 2 B AL B R S b5 SR SR s 1 )
ik, st Le 5 R BIa ., '

POERE R T T Ak} S F+ 8 bbk, MR BB H TE?
PR R 2 TG 1000 JHBRAL &, B3 —Bh b e T oie

2 Bk An ol ?

A SEK R R B Y

SR BT AR R AT (6 T IR Y

FR BRI SARBED SR A LR H EAR T E?

R 2 B A ol ?

W L B E L

E=E &



FhES

(83)
(84)
(85)
(86)
(87)
(88)
(89)
(90)
G2
(92)
(93)
(94)

(95)
(96)
(97)
(98)
(99)

I8 EAK?

SHRYER RS, T A ATE 0 B TR T R S AR ?

MBS FIRE A 1680 fr, EBISNME T 2

WEREXERZ RS LT RAFERRRZ,

HEAT Y ABEES Cay(P0, 60 )iy A HE 1,000 )T iERBEETH

W SRR B 2 T e

TEZEEP RN AL 8, Rty R Lz,

Bl K SRR 2 K SR BT Y
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