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gr2x wempnten K

EERBYRN | A BRAIESR .0 W 856 MoTE, X g R At
WMREEBE A EELEIRSE. ANENEALTF LR HEAYERK

FTEBBAERN A EAER AT B9 .46 FrE XL m R IH
+ 4R, EHES B INELYHERN T BENHERBE LY L7
B ZR, FMERREEMLELE. HEEPEHE XIHYKEEEN
FEEE SRS LMUBEN . DNAREHAMEARNAERNBTEESE., 5L
HRHY T ERMARENEERD.

BB S B RTINS RFE ME B9 ESEREK.JRTRH
e,

BHMEETYREEN LIAISLO, . WEFEBUREFE THXFE. 4
A ER R 2.0X107° %, #H Arfvedson T 1817 4F 7F I S () Jir 48 8F /R P2
R, @O FRFEREESSMERN, L, CO, AT R IRTIEREMAR
iELEVELAYRANA R EERN.

MABAEE THEKF. BKPEAEHNETRAN 105K, HNTYWEEAR
B NaAlSi; O, 238 NaCl B4 NaNO; %, i i FaEE N 2.3%.
A4 g Humphry Davy T 1807 F AR ERBUFRBEARMM A ELHNAK
B ESELE. BRERAMNBEABHLFR GEEILFT UM E

BT Y EEAREA KCl «MgClL « 6H, O, KR E LS KCL.B K A
KAIS, Oy %, @fEETREEN 2.1%., BREVEAKNLFTCR . HFHK
W4 FRMAEE ., KNO, #1 KCIO; FF 4 =42,

MERETYHA FMELATFENELA =Y EAD. MERT PN
FERIOXI07Y%., BHFEEFARERXRERA (Cs,Na), Al Sis Oy » H. O 4
FHEMBEYLREEN T ERE. RAEBRTPHEFE K 3.0X107 %, M
Busen # Kirchoff F 1861 A EE MG ER K ¥ X, EH Z G —FMAEHR
TH, XAHTEFEEHBNAAMNRERIN. ¢RETEAXRGELD
il

iRl st T E . 85 Marguerite Perey T 1939 FE B HME R LB, U
£ UL Perey H 3 B 3 H 1y & 19,

M Vauquelin F 1798 £ XU, BEET YR BZHA Be, ALS O EH D
EH2uMBI A HAS, BEREPHEER2.6X107"%, BWFEHR
REHABRRHESRESTS.

% i Joseph Black F 1755 SFE R 2 F T 2 K B, I £ 1808 4F th
Humphry Davy B ik, BT FHEERS, N 2.3%. BRT YR



£8 8 Z A MgCO;, » CaCO; . 5 MgCO; , 15 £k MgSO, « 7TH, 0, % K A
KCl+ MgCl, « 6H,0, R & i MgALO, . J /K # 8 M K,SO, - 2MgSO, . i A1
Mg; Si; 0,0 (OH), K A BERR 8 A 8 Mg, Si,0,,(OH),, ¥ FERERES S,
BASEMRBM RERII EZRENAETHES FEBAEENAA
PLEE A DL A A EZ LA

i Humphry Davy T 1798 £ 53 B ok, ZE bR PO EBE R 4. 1%, #b
FHERHAFEES AL, BNEETWHE I WA CaCO; . A H CaSO, - 2H, 0. %
£1 CaF, .B§ KA Ca; (PO, F, M8 N FE ML BR M £ E At & CaCO;s .,

48 Crawford F 1790 4F % ¥ ,1808 4E 1 Humphry Davy 208 Hi 3% . 487
WM ERER 3. 7X107 % REENT YR XHE A SrSO, MEHEF SrCO; ,

#lfs Humphry Davy F 1798 4E 4y BI ik, Bl E R FEBEH 5.0 %
107% %, BEMY YA EHA BaSO, MEFEA BaCO; .,

Curie KT 1898 4F 4 i Ab B T i Wi 5 0 50 28 thi i 0 B EALAE . 4B R
BT R RS, St AE B AT P R R, 48 10 « 5 A RE
K% 1 mg 4.

B R ANBE L &R M2 TR as' B ns® R EMBTREERE
AMASKBETFEMNBES T AMBERRLEENSR. BeRAARE
M+1 EAeE, MMt eRAAREN+2 8hE.

XM TEMFEHRELBRRAMEY. Hm, ER—KEA . ANEBT
JRF AR KU K, o B BB A el MR R/, AT & R TS Rt st BT
MU

BHSNRETERANE T ERBN SRAKELETEML, Emgas &
FEERE il a0, B A7ETE AL & P it AL 2 B A SE 0 B e He B B % .
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12-1 emar {EEEHEE

HASAGMERLE BAREFRTEEMERE,

W& R B IE AU BRAE LU SMERZE 100 C LR S8 48 U B IR, BRI T
MEBELHHHERZ —(F-FREB . BASHANBRERR, —BILHES
B 700CULE. MEREBREKNWER, BES/NT LAALLATFIH. #E
BHEERENBTRSE KR N BRNEELKE . EEBERNE
R HEERARKN—E,

BitERA2A B TFIUSERB At ENEREEBERNE
REER, BIeRNOERLD BE FERLBERAEE.

w 12— 1—2 wyum

BEeERAML2BBEERFENLSBITE, FIHEM Li 2l Cs M Be 3|
Ba {& W HE KU 3 .

WERHE T RBERBNOEFE M, ST EERE R AERNA N
TR, EEXRZEAGY P . EMNUMETFEATLE.

Woa R RS B IR KRR AR A NES, W

2 Na+2 H,O =—= 2 NaOH+H,

Ca+2 H,0O Ca(OH), +H,
W4 G LR R B R TR O R SRR, R B AL, BT
5ARGAMIGE - FE. A THEAEMYHBEREN ARV EELYES
EEREEHBLRSKNEM ATIRBETLESKNOENEE. FMEN
SREEAURBENELYRPE. FRTENMKRBEN. BERK
AT AR M A BRI K RS AR R R L. HEME R 5KE N
HRIZL B SR EBRE. XERSERNBSRK, 5KRURHOARRES
BB NES EEMTRMMAT, SEBSROEALWERERK, KA
o R B R TR, A A BB BER.

BeRES B OBTHETREVTERECNSOEE. ERBETSES
BEFHBEALNAEE T X FEEFR, FTUSBOERBE M
TEARIE T A A JE 3 SR i A . 24 i e B A AL ) (ot B R LA
YD FELERT B R B B P AT AR A B0 TR

2 Na+2 NH;===2 NaNH,;+H,

ZRHE RN L & 8BRS KB, B LAUE AT A BE7E K 7 WP R i TR
. MBS RN L SRERABRCIEE, TURERAESRAFERE . W

NbCl, +5 Na Nb-+5 NaCl
ZrQ), +2 Ca'-——_Zr-{—iCaQ\ .
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TiCl, +2 Mg =— Ti+2 MgCl,

WER &ML RIS YIERBXGED 7T LUE K 2 B R IE R B, X
FHELR AR A LR N . &R TR F I B F % IR KO SR T BK A B R AR R
L U T ARBER PR EFRAERSGEN SR M — TR N
T 5 2k 4 2 B s RRAIE 1 2 £

B-RAGE W HO.H— %60 a6, % K645
R AR R,

AL B ML 2 51 S KCLO, BB LA R B I F %1% — E 8 L
BETEZRA TS MG,

w 12— 1—3 ememnss

WE Rt R FEER A ER, ENATRURARNEREE T
ARF MERLUARSYEFAETHRD. BEBRABM LS BIEEN  RETH
EA TS B B A K O ¥ o A O . R R A X 2 4 R TR FH B 7 o R AR v AR

MERTHEMME R EREREAY T ERKRAT T a8
R & IR BGE R %

1 BEBWE

LAGH B 4 7 0 )R A R Sh L AR

il &M R RSN E R AR LA KRR, R B AR A
P BB e AR (6] YRR R T . e A8 FH B9 JFORE ) NaCl A CaCL, B A, 2
BAELBRERS) ARG L BASEMNFESMERE . H2TEAK
BHEFRAKES. & LB, S H0R 50 E L, 95 5 A i 4 60 18 il
. WEBFHYE 105~ 10 CTHTTRRELCRSRE AELYMEL
MERTLUBRAERA. NP ORABHER EFENESATRREEAR
SBER REWMBANHRUCAEFRLE. BBREFERNT.

2 NaCl(h L% 2 Na(h) + Cl,(g)

CaCl, 75 13 B P B 48 FIME T (8 4L IO 45 AR 1 BRI BEE. NaCl i
1 LA 800. 8°C IR & Eh AR S22 500°C , LR RER B 2 580°C, [RIAF, BEAE
RARIERE M ORNKER LR RO EE RS BAERRBEPORRE,
AR = G bl 53 8

EIRBT LI R R BeCl, M8, =g B A CaCl, XS
IR AL R i St
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FETSOCHIBE T AR MgCl, B3R, 5.8 U LLE i b #
R

2 RERE

Tl E AR FHEREADR T ERNEERE. IREAERH
WHE THBORAY T, URBEES R, MTHERAOEHR K ELH
MLl &, Tolk B2 R ARE RS & R . & 850 CH &R Mk E
JRALE RN T

Na(D 4 KCl(]1) == NaCl(DHh+K(g) 4

ERBEIBEE N 759°C,ESOTH, £ RAUSKERGFE. M EBAN T A
WK (Na (86 iR 883°C) , SN A AL AR 40 28 SO 3% ) 08 2 67 75 LA AS T il o
#HiT. RSN EBISRA. 28 - N BELE. S BE N4 F o &
99.99%,

A A TR SE AR E T EEU UL BENEER, 7 750 CHIR
ETERE A Eibss,

EREEHERASBRELEY 1300 C TR BeF, #i7H%&.

» 12—2 2awew

w 12—2—1 81w

WERABTERSEFMERN TG A EEELY SELD.
HELYEREMY. RBEUIMNHERS RN L SR TRMEE BT EL
Vo0 .0 BERERBELY. SREXENTSPREE, Li,Be, Mg,
Ca,Sr #4 B & €LY Li, O, BeO, Mg0,Ca0,SrO; Na 1 Ba 4 i € 4L W
Na, O, ,Ba0;;K,Rb,Cs £ B H Y KO, ,RbO,,Cs0,

Na,K,Rb,Cs TR ELWB KT O, KN a] LA R Ak MO, .,

1 WEEUD

BREESSTFRENTIEXYN LLOMN  HEBERESSPREN T E
FYHRARLBEAY MO, ESEBRAENTKPAUFEILHERH
Y BRERGER ETHBARELY. ARELSIIOEERELDH
HME—MIATUAMESBREREERMAYE RS EY ML R THML
H&.

2 Na ‘+‘ Naz()z —_— 2 Naz()




BEAE »i% wemamisa

10 K + 2 KNO; == 6 K,O + N,
3 NaN. + NaNO, = 2 Na,O+5 N,
Wt &R 69 E A T DU AR A L SR ML 0 AR 2 SUAR AR £ 1 B 0 R

¥ i % .

BERBMELIM Li,O 3 Cs,O BIAZEHME: L,O—F ., Na,O— 3
B, K, O3, Rb,O—EHE,Cs, O B, Mt BNELYEHELY
fa,

FHYAREHEMBAEE BB LB T KRB, & 5 0 R
i, MLt ERETEEE/D, EREFR, HELYH R HEE K. N EE S L
SRELMYYBARRE,

WaRAEHE L &R ALY E KRN AR AR LI R,

m

Na, O(s) + H,O(1) == 2 NaOH(s),A,H =-115. 2 kJ*mol™'
CaO(s)+H, O Ca(OH), (s),A,H =-64.5 kJ*mol™’
251858 BeO A1 MO H M 557K S i, B AT A48 A TR B . 45 2 1R 85 B9 ifid ok
M. R ELBRETHORERELERNKE—MRIFAOFER ., ¥ RERE.
R AT MR,
2 g4y
BERABLEBTET BTHEZIHEAEEREBTERY . TH
K ETELRBEO—O0), AIUHENERESEAHENE. REENITH
A/ FSvE RiAIvE R4 T I PUE - RiA: 1N
AP RE Na. O, , TWEEH — O R B AMF. Tolk E =K 8 hn
w A —ERMERZ ZE RO TR S BIFREAE 180~200°C 2 6. 4
BPBE ALK Na, O 38 K25 S B R E 2 F IR E 2 300~400°C , BI AY 178
LR M Na, O, HEMK,

180~200C
4 Na+(Q, === 2 Na,O

300~400C
2 Na; O+, =——2 Na, ),

o R ARELETHBM4SNEELY K.O, .Rb,O, f1 Cs,0,, BHE
TRAES AN BELY. '

SO, THERSBEERNEES MR B0, THLBSSKE—SBE
TRMEERR.

HeeROLEMYTTHRE LS, Tk EA LLO, WAKR,
5 LIOH-H O 53 "4 E R M4 R LIOOH H, O, R F#¥ LiIOOH-H,0 &
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WUE & T 8 mA AR AK IS B H A Li O,

R IE B R T . BB S 4 o AL SR T AT LA I8 3 i 5 45 d ok
it EALES . A4 S K BT EAL S E B 1T 100 °C R BE T R K AT A R B8 B A0 K
iTE A CaO, .

HEAY A AFREE, HRE. EH5KERBER T ELE,

Na, ), +2 H, O === H,0,+2 NaOH
Naz()2+HZS()4 Eaimat Hg()z+Nazs()4

HEAEARE LR ER . o AR AT VR AR B R R A R
Ffl. BRI AR EEEFEM CaO, EREIKREA.

TEAY S CO, REHBE O, Fn

2 Na, 0, +2 CO, = 2 Na,CO; +0,

EB B E A MEBKESZE A Na,O, fER CO, BH, F A EK, T4
FHRPEEFEHERN LLO,,

SEAYHBRMEANE., I Na,O, 2% R BEAR MBS H, o Lk
Fe 84t} Na,FeO, , ¥ Cr, O, ¥4 K 5% L Na, CrO,,

3 Na, O, +Fe Na,FeO,+2 Na, O
3 Naz()g +Crz()3 2 NaQCr()4 +Naz()

i E ALYt R A E IR 28 Blsa AL et BRI,
5 Na, O, 4+ 2 MnO; + 16 H* ==15 O, + 2 Mn** + 10 Na* + 8 H,0

LRFLH M BaO, SHHEMK N H & H.0,,

Ba0, +H,S80, == H,0, +BaS0,
BERMTEAEY T, L0, BEWHRE A 195 CULBMR, HETEL
VBB EHRR. ERAECSKERHCEUEYFRFAN,Na, O, WA HEE
EAETF 675°C, Bt &R EAYRREEN MO, ¥l BaO, Z ¥, Hi
EHEA MBS RE BeO, RFELE, XK MgO, HEEMNBE KB,

KB F 84 EOL R R8I ]

HEAYHIHEE T OLERH O, 21T, LEZARER -1 o
BRI BT R BRAN L5, RAEERANBEETHBEALDRE,
i KO, ,RbO, ,CsO, ,Sr(0,),,Ba(0,), B LR EE , i NaO, BEMH L.

MERHEELYHB A FEMNERTERKAR, KO, BBEA N 380C;
RbO), % A KR 412°C;CsO, MIE S KN 432°C,

B TSROV PR BB ELY, 7 450 CH 15 MPa I
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T,Na 5§ O, RIMAEHH B ERALY . BEET O; ARE T, RA N
P BEAMEAE B 6. KO, WA ,RbO, HEEHEE,CsO, AREHEEA.

AL AR5 B AR 55K EH R O AR A R R R A AR
AL Bl

2 K02+ ZHzo_ 02+H202+2 KOH
BMEHERRT BRI ELDMES, 5 CO, REBHEHAS,

4 KOZ Se— 2 K20+3 02
4 KO, +2 CO, =—=2 K;CO;+3 O,

P LA AL B — > T R R AR R
TR0 B0 o o A LR A S SRR, A R AR B
6 KOH+4 O; = 4 KO; +2 KOH+H,0+0,

PEYEBRE P ES R, TURARLEREK. KO, RAaE, Z18 5% KO, fl
O, » B 7K WEN R, T s S

2 KO; == 2 KO, +0,
4 KO; +2 H,O0=——=4 KOH+5 O,

w 12—2—2 sg84um

WA Rt 2R S ALY E R A G E &, Be(OH), AFHAALY,
LiOH # Mg(OH), X+ @, KA E LY EREBM. 17K 5 1
HATUSRE 12-2,

WERYEEAMYESE TR EZIPRES B, E 1R T KB
KM, BREEENERERMD, HANBE RS E YR ET T
T RAR VR 4 Y
R12-2 WERANWIERERLDEKSOERNR

R L

WteRARYEKPHOBEREENMIZ BMEEREPENEST
(9B 36 K . Be(OH), #1 Mg(OH), M F/K, HAW 1+ &R S Ay o5 W
B /N, Be (OH), 2 8 AU &9 ¥ ¥ S | AL ¥, & T LU M T 38 9 P 2 i



Be(OH){™.

B TR E AL 0 R AL B . LA B3R 55 AT LA h
SRABFROBETARPEMKNRAFE S VBFHEGRZ SBTFERE 2
t, Bp

s—Z
;

HOEK MEE Y RBEMAME TR, QALY DRy,
M—O—H —> MO +H*
# P E/N WA R B B 7 R, BE L B,
M—O—H — M* +0H"
PR B R A, AL i,
B PEBA, M MR GEE, TRMEFF L OE T 2605 bk
W, FBERTMERFZRMBEFaHEEBRND 4R O—HBEY S, H 5
FEH MOH MM E i K. K2, EHB/N M HEG8E, T2
MERF EHEFRERT RS, SRAR TANER T2 08T =%
AL EHR O—H @E®E, H RS MEs i, i M—OH @%5%5,0H 5 FM®
i MOH #i 5 2 fif B i R 35 K
HETHR D BBRAR pm, WA W LR EAEMDBRBIENZR AR K

V$<0.22, SRAELY IR
0.22</$<C0.32, S REAEIY HFH
V$>0.32, SREAALY hEH
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