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(2)H +OH = H,0
(3)2H"+CO; =—H,0+CO, T
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(1) #FBh LR R B ALFEFEX,
(2) 3o L3RBT A BACE
TR A, A5 R b 8 A A R AL
(3) HEALHEAC TS b & & 0 B b v A A R AT AT A AR A7 % 1 F A,
T BN R B A Fo 6 P R R0 SR LR, 5 ) A xR R
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1~2 H B BRA R, AL

¥ &

BRIRINEH OB, BRIREMEM/NIE G A, %
W], I BRIREN P I A EOKS , BRIRENESHVE T
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A, SRREEI A R ) K AR B. FABRBEIN AR A AL
C. SWEA R AL D. TSN TR B HA 1R T
4. THVIBOICEAER ST, RURA SR RIS B 2 ( )o
A. Na B. NaOH C. NaCl D. Na,CO,
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ERAFTERAA, R FEEIZMALIBIAAN

LEAHP, RIS,

ATLUE I, 2l Hy 78 CL P iitibe, Al
I ROVAE SR HCL, BRSPSk a4
{5\ b %}%gqﬁ o
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125 CIF, TARFRAGK AT 29 2 R, AR

HIKIR AR N K o IR T RN ARERT . A7
FEFAR T, T KA G R AL R -
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ARTEA PR 502 .
(2) Cl,5 Ca(OH), W b2 Rl ;5 AL FTIR
J RN A BE S, Z R CL PR T2 o
6. I MIE T A,
(1) ST ARKBIRTE . Wi 5 B R R S A SC i B
(2) BB aiEmkE % Ca(ClO), BE 578 S i CO, MK ZE R AE AN R S »
Ca(Cl0), + CO, + H,0 = CaCO, + 2HCIO
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A T REBEE AR I BB TEIRIRIR B .
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MWEM BT, A B B ) 50 2 18] 44 B — 2 1Y
P R R AT, PIBUE AT ARE R, WO EF, fheri
IS OURE T — € YR H SR AT, MO0k 5 2 HfE
BRI B4, XHbsa RO it g st s me, BEAHs nl
PRt B4 oS5 ME LR F R SOWORE 1~ Z TRV ZR AR R 7 itk
R ERA T — A e —) B

fEH A AR T, AT R AR AN [
(R BAH FHAS R B Bz . dn, K. R SR
KB, HTw. ZwfkitaEiia; 5%, W, AfH
BEIRVE MR . BT ol SO0k 1) Y&
[ LA

MRNERE MR, ERREA —EEER T
LA, F9 n, YRS RACNEEIR, FIRE, £F
S Rmol. EPFrFHE, 1 molki TSI & ik 7450
6.02x 107, 1 mol AT ArP KL kL U AT AR 4.5 5
B, 5NN, Gl 6.02 x 107 mol™ R,

Yoy ae . BT AR InAE 2 H RS R R (N Z A AE
HFIRLR:

N

n=__—___
Na
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6) ErkE

EFrfH (SI) 7 MERRW

WEE AT 4 R BE
K& * m
% T3 (AF) kg
gl # s
WL Z[H] A
A FRE FFIRX]
Wy & JEL/R] mol
RABE I [4E 4] cd

YE MW I 00 & B9 247, mol 1] L Fr A oW ok 1
(HHEEF. o+ F. 5. BR¥H. ¥, ¥, hF
Z£), 11 mol Fe, 1 molO,. 1 molNa", 1 molSO; %,

1 mol AR o T & R BORAR N, (H i FASE

18 g HLO P BT AFE, 1 mol A[EY) B iy i A F . i 4n,
% 6,02 % 10 Ak 4 F 1 mol H,0 FIr & 7K 43 FE0A1 1 mol Al T & M4 R T E#R

molto 12£6.02x 107, HEFIMEEARR (WE2-19).

1 mol H,O Y2 18 g, £ 6.02 x 107 N IK4F;
0.5 mol H,O M1 29 g, &4 3.01 x 10° 1K1
1 mol AL JE27 g, 297 6.02 x 107 MAJET;

2 mol Al iyt J2: 54 g, U84 1.204 x 107448 HT-

27 g Al
#6.02X 107 NEJEF
1 mol Al

E12-19 1 mol 45 ) o e e JUr 5 i T4

EET (BT )

B (ERH )
K220 W BT S WOWRL T Z B AF TR — & YK &R
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1 mol{-faf ki FAEASEIRAEH6.02x 105 Ak T W

1 mol AP B4 ot 19 ot & DA v i i B, A 5%
L P AT 5 BT B X o B i A A . R ) o Y o
1 o T B ) B AR IR R . R B B A5 A M,
W AN R g/mol (8 g « mol™ ). .

Na 5 7K o 242 23 g/mol;

KCIHYEE /R it S 74.5 g/mol;

CL BYEE /R i J& 71 g/mol;

CO3 MY EE JR it J2: 60 g/mol,

BE/RJF& molar mass

Bl 2-21  WiAadE A 1 mol A LRI

PRy (n) ., i (m) MIEE/RBE (M) Z A4
TEH NIARAR

[ GIEE1] 26.5 g Na,CO; IR IR /07
[ ] Na,CO,JAH X4 F B H 106, JE /R R iE

4106 g - mol™',
m(Na,CO,)

n(Na,COy)= ———
M(Na,CO,)

. 265¢g
106 g+ mol”
=0.25 mol
% 26.5 g Na,CO, Y4 ot 1) £ 2 0.25 mol.,
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/N BT B o AR (A R INFIRE - 2 TR A

1 mol A [F] i) [ 25 Jox s 85400 o &5 A kL~ Bk T]
AL Z (B A B B AR 5 /N, O A5: [ 254 o s A
Yy A AR S R R T RN o AELER R AN R 90 5 s
THRNEAMFEE, FrLL, 1 mol AJRIAY [ A8 sk 254
AU A AE R Y

XAk, R B g (—Hds )
LI R FRFAR G ER, L, SRFEoHRER, SR
PR AR FR S B TR 2 [RI  BE R T AR ] )L
FUESR T, AR SRR T2 (8] B9 BE 25 0T DL = A S5 Y
R, by BO ] B AT AT AR B A TR B AR X — 1
e 19 viE 2 kM T .

FAT AT LAVE, FEAH ] EE AR SR T, AR AR R
FEAT AR B AR IR R H R+

gk P EOT R —— A



PANT W Y A SR T AR B (S i BE R KR
5NV, WHBAAL/mol( 8L - mol™') Al
m*/mol (B{m’ » mol™ ).

Vm =
n

SREE SRARF BB A B AR, BB AR T
AR BERIE SR . 00, FE0 °CHI101 kPa (385 FR AFRMEIR
) AT, AUREIRIRFIZ N 22.4 L/mol 5 7£25 CHI
101 kPa 551, AUREEJRIKFRZH 24.5 L/mol.,

=. YERNERE

TEA = IR et b, FRATTH W 2R, N2
MEIFRHRBE R BRI TR Y B o KO X —
AR, BRI T R SR TR 2 ORI
IR ISR SR 1. [, A TERZ S0 FIBUH
S, —BASERE R, MR ERE R, e
SRV, OS2 B A o A R A1 R
P e A U E I . AR AE—E Y
(G R DR 7 DN D= WD Iy A i X 2 oI M VG R <7/ )it [H] )5+
S ARARF A, XA = AR A BT 3

1. YisiryER
Y9) R B BB R FEE s RS AR Y LTV I B A )
FRiE, WK B R AIEIREE, 550 cp.

cp= B
1%
Py I ) W FH %) B A mol/L ( B mol - L7 ), 4N
LW A 1 mol T, SRR s 0T i ) o 11 it
W iA2 1 mol /L,

@O BHRIRHFT

AR

molar volume of gas

| I

: =

‘ 6.02x | &

} 1074 | &

224L o J
(ﬁjﬁ#ﬁiﬂ)— S

F12-22  FRIERDUT B REEZRRTR
REA

B4 o &R
amount-of-substance

concentration of B

B YBE 57



AE HHA&K s EEEs B S

12« K 4.1 mmell. 3555
13 Ma 140 mmolL.  135-145
14 M cl 103 mmoll. 9611

15 *5 Ca 243 mmell. 213270
16 HNEC CysC 0.78 mg/L 0.59-1.03
17 BN CrlE) ri | pmoll.  59-104

15 *RE Urea 4.18 mmoll. 278714
19~ Gilu 51 mmoll. 396

0 CEm L 310 pumell. 210416
21 e P 1.19 mmoll.  0.81-1.45
22 «CEEN (& 4,63 mmell. 2853570
k| Hh=m TG 1.50 mmell  0.45-1.70
24 REEEECEBEN HDL-C 1.08 mmoll.  0.93-1.81

K2-23 AR —Ledg bR T R R P 3R

FATVEE TY R S REN R, DAY &
FIS AR TR R M B, 30 mT DA AR S 56 2% B il — 2 P o 1)
R T .
[ 5182 ] M 500 mL 0.1 mol/L NaOH ¥ W, 5 %
NaOH Wi i & 2707
[ 34 ] nr DL SE 3 W A9 v B 19 e S, AR
ny=cy * V, K1FNaOH W) i i, SR i i 5 )
AR ER, Wi m=n « M, K15 NaOH i1z .
[ fi# ]500 mL 0.1 mol/L NaOH ¥ NaOH f4) Tt At 2 -
n(NaOH)=c(NaOH) - VINaOH(aq)]
=0.1 mol/Lx0.5L
=0.05 mol
0.05 mol NaOH fJJFi 4y ;
m(NaOH)=n(NaOH) * M(NaOH)
- =0.05 mol x 40 g/mol
i =g
% THENaOH B HRIE2 g.

2. BCHl—EPIs Y SR EE A N

g TESZIRE R, FRATT T A e P (A a3 A 3K 5] ok i il
F224 72bi —E W A SR R VAR, ISR ER LR B, TR A

O aqF/RHEFYIFAY/KIFR, W NaOH(aq) 7~ NaOH /KA o
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HERETES, WA R, SEIfAANFRFENS, &R
AS50mL. 100mL. 250 mL. 500 mL #11 000 mL %5 JLff .

€ #muEH

BEMAIER

REMZAT., BWNFRFEM, M
DEAEIHBERBHE, FEMTRT
TH — R, —ERENER. FEML
WHRE (—HAF20°C) AR, kFE
PrigmE T, BAH M EE SR EMRII
Z| R AT B, B RRRG T S AR W
BRAE,

FRAAEMBEEEREUTILA:

(1) ZEMAMERA G L2058 R A
FME, I EHIFREE K,

(2) EEAWN, ELEREZEMESE
T, MEARTRA. 2RELFKEAEE
EMA A

(3) AEMEATE, kA, BT,
(MTHFEEOME, NEMELFR O LR
— KA, URMELSROAE,)

TE AR ME AT, 5 oo ARl i BE 7 T 1)
PRBURIE R B e i B B, TR P i R B i . 9%
JE AR BT B BC IR AR AR, IS IS A A

D [x%2-10] & O

B4 100 mL 1.00 mol /L NaCl 5%
(1) 3% % NaCl B4k 64 i % -

g

(2) I FH LR, #rR2NaCl @ﬁr‘@q

(3) B#R4F 69 NaCl Bl AR AN EAR T, mANiE TR

K, MBI, 1 NaCl B4k A3p 5 g

(4) ¥retrp o980k % B IEFEN 100 mL 52 H#L (4

2-25), A VB EIMBK G N EE A 3R 2~3 0k, Wik

HIRALACENS B, BRENE M, HERREH A,

(5) ¥AMMRKEANZTH, BB EZTHINIG R

JEZ 1~2 cm B, BJRRR Sk id & d Am A K B VR R 69 W ik A

5 84t SWHE, AA ETMBl, %Y,

(6) FBuhl ke R BN AT, FFWEIFAFLE

K2-25 ARSI

@ N T SEEHAR EEARICHAC, R AR B A R B B2 R SEPRIE BL, A IR T8 FHFT AR ek

TR,

B YBiE 59



75
e
(:2)

NaCl K

. iy .

' @ BEsitie

¥.
(1) A4 AR N B Fo gl 3845 2~3 R, TR R AR N ZHL?
(2) Je BB Betr b 6 iR 5645 3| R RAE R R I, G BRI R T
VBT KRR WP R R KT AT ?
(3) R AERB E, PAREHAEZTMLEOZELR, RIGERMRGER P ERY
SRR AT B R KT &2 T?

[7] — ) J0 ) W B AN R BE o o R R S v o | 2
R 5. ARSI = U 22 50 50 sk A7 ) 22
GUIF, e RS AN [A] (10175 D £ A [l e BE O . BT LA,
TES2H5 % H AN DUTT I PR 9 R BE P T, I 28 BRI
VAR T I AN [ 0 JEE ) 908

TE IR Rt , W TR I =X i3 o

o
R - VORI )=c(BAT) - V(BT

TERR RV , IR R AR A 7724k, (HIR
BRI B RS . RO BRSO
J5 R ) I ) AR A
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1. 7£0.5 mol Na,SO, T &4 Na %t HZh ( ) A,

A. 3.01 x 10” B. 6.02 x 10” C. 05 D. 1
2. BT e S EAM R L 1 s AW AR KE, U e 5 SRR ( )o
Al :4 B.1:2 C.1:1 D.2:1

3. %30 mL 0.5 mol/L NaOH % W& /il /K 7% B¢ 5 500 mL, 5 B J5 1 W *h NaOH 19 ) Jit 1) & Wk &5 hy
( )

A.0.3mol/L B. 0.03 mol/L C. 0.05 mol/L D. 0.04 mol/L
4. BIBTF o IriRRG R, T AR A A 5 Y B AR AL
(1) 7EP 2-23 Fin i IRRG RS b, Ronmaiiia el (B9,
a. 4L b. VA c. BE/RITiR d. Yk

(2) &F HCOEREANRKAS, WRLETs 5 48 hr 2 Y B vk B =R 17
(3) A DU A I h A A s CRTPR AR, AR AR X 2> B 180 ) MY & &, S E IR
PIFGAP B %, B “mmol/L” F1 “mg/dL” (1 L=10dL), LI “mmol/L” /i, A
UK (F H{E R 3.9~6.1 mmol/L, WIRLL “mg/dL” ZRox, MBFIEREEERZ /07 5 AR
BRI ZE N 92 mg/dL, il (ft ) A9 LA I H 2
5. B[RS A RORBCHIA, MUKEERERE S 72084, il (dth) fEmAE] ) —2, FRTk 2 218
Lo PSS TE U A 2557
6. Tt 250 mL 1.0 mol/L H,SO, ¥, 5% 18 mol/L H,SO, IR I IATUEZ /b7
7. BRI E Y U LR OC R BRS04 : 0.8 g Ca, 0.3 ¢ Mg, 0.2 g Cufi10.01 g Fe, ifoRix 4

ﬁ ﬁ %2::‘ E/‘J % E E/‘J % Z l:[f‘ © WOWOO@OO%@OWO%@OWOO@OOWWO%@

8. IR SRAKBRAS RO N2 IR | X X X %
R SR BRI 5 : (A5 A g
(1) Mg B R FE AR 207 ¢ ps.3s0mL :
(2) SOy Y i KR 207 % Bubbk. Sk, BBRGE. AMcsT %

9. IA 0.270 kg JiT 5 73 BCH 10% 19 CuCL S W . 115 § BRI 124 %
PR JET YV :
(1) CuCl, B9 5 ) it 5 % 75F (K'): 1.0~27.3 mg/L %
(2)Cu™ FICI B¥ R A % 5T (Mg™): 0.1~4.8 mg/L %

10, #BIYERL, T RATRA R RTE SEF (CF): 10-273 mell g

T AR = N H % BB E T (SOX): 0.4~19.5 mg/L %

WWO%@OWOWOWOWO%@OWO%@O%&

BN WIBiE 61



—. YIRRYIERREE

L. a5 PRIERR R
TGO, 12 HIOCER B9 - A5 A R R o A PR T

2. YisRtEm. SEAHIS
(1) 2 NR IR
THREEEEN . AN BRIRENRIRRIR S AN T A — PP LR, SRS A B

FEBFIEA
(2) FTHER, RS E B Rk, 1 s

LA N B AT
3. VBRI &
(1) DIAFZERI YR A A 2oz, IR AL B

v
(o)« () (a0 (o)« (atico)
l 4

(2) IS ARNESRFOCR PR R ZER, INRE LS.

&

+1 0 -1
Cl<— Cl=—=(Cl

=\ ZUMRSHAFERTEXER

1. Psrya
FWA BT (A AR SRR TR (B ) TR ) ) R

AIE—IE,
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2. PIBiHyEIRE

(—emmusmm ) B R o=t
|
(ki (srermcmeimien )

(ot - vikiri=cainm - Vs
................................................................ E}jg E—I%—
L FIlch, BESAERAD T, NEAEE TR ( )o

A, AACEHR B. il &K C.EEH B D. 5
2. AV, ARE T E AL S A ( )o
A. CuCl, B. FeCl, C. HCI D. AICI,
3. FEAHRARR . AHFEI A LR T, —ERAFIR ( )o
A BN TR B. R B R
C. ¥ BRI & D. ZE T HY
4. FHNGLES, IEHR ( )o
A 224LN,HF—EEHA2mol N
B. 80 g NaOH ¥ i1 1 LUKH,  FIAFA I i o i) 400 o ) 1 2 4 2 mol/L
C. TERRHERBLT , 20 mL NH; #1160 mL O, Fi % 73 7L A 1 3
D. 18 g H,O TEARAEIRIL T BIMRFRZ) R 22.4 L
5. TRE TSP, SRt (BfesAs), R S AR iR e e, kA
SR 05 RN o
6. CO T CO, JEMAY Ml 28 ALY
(1) FEARUEIRBL T, 5.6 L CO RYH) T it i , FRiE o
(2) 11 g CO, MIRRUZ (FRHERDL ) o
(3) MHFEFEF COMCO, i Ml

7. BAEX. Y. Z=ME,
OX B TR AE Z BT REe, AEXZ, BB IS H
QXM 5 Y MG, AMXY. XY FERE R,
@ZMHFET XY o, PR A Ak,
WS T2 A,
(1) X, Y. ZWITEM 55510 . . .
(2) ¥4 XZ 7KW A Na,CO T, A4, RV E T =l

o]

25 63



(3)ZHYBFHA T XY, R 5 el o
SIS A SR T R R O E BT o IR R 8
(1) EAHE, 7EiFve AR, PHRAEA] “WmR” (B2 MR ) 5 "84 HEER (£
FNENaCIO ) A A TR 35 IR SN A8 F BE70 Hr LA -
(2) IEERBOR, T H R A TR B EER] . TSR 22, TR AN ] TE A
Efle
9. BRIRENAESNIL L5 AL, T HIVE SN, Wis sl s R TS 55 0 IE BT S g X 70
PCENFIBRTR B, 1t SE R A R AR
10. B PERE 2 AL =GR SR b, R SRR (C it d e ) b Tacss, e
o AR T A PR T LR 7K S P AL SR

F
o
=
| f;___J
E Bk
A B C D E
(1) ARTIREPHICO, FE ., B AT EARNWET I .
(2) HE TR H,
HERE ONECRE® ANZARF B B
B .51 NaHCO, 75 &
D
(3) B chgA R M FIfE TR o
(4) Fripfg80py2_ o TSR

11 BRSO A EUK A S A IR SRR, YIS i, ZLEaIEIMRE,
R 125 A
(1) =4 LRI A IR PR A AT il .
@ ;
@ .
(2) EREHSERAEA LT ik 2 1 R R Dk 27
12, FF0 8 25 00 U85 RS, DN L R RAS & B R E I (%2 B b ) A s o AN S R
MRl S AR SN )
D1 0.10 mol/L #i£R 2 F10.10 mol/L NaOH ¥ ;
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Qi — KW EBIZS - (0.10 g ) F A 20.00 mL ZE18 K ;
(3 0.10 mol/L NaOH J& ¥k Fp Al & X FREh 2, 10 s T M #E NaOH A TR AR
@A 25.00 mL 0.10 mol/L #£hia .

T & Al
(1) IEBRIERAENT 2 (BF5 ),
(2) M A & A R s - R ; .
(3) ZME IR ILAT T 4R, L EMA S0 mL, 100 mL. 250 mL, 500 mL 4 RS A 25 R,
VU FCHIER BRI e P A RS Sy B .
(4) BEfm]2% 4 Yl E FriHAE R NaOH R B AR F
52 R H F1K £2K 3K 4K
¥[NaOH(aq)]/mL 13.00 12.90 13.10 13.00

ARG A TF)A A SR, TR 2y A AR R B 9 ST 20 K

Beh — M o = IR E A IR’
[ sEIeERY )
1. %3 2= H#AE R 7 ik,
2. 53] Bk — M R R R T
3. RIS R0 R A HIAIR

[ SE3EFGR )
AR, a2 (100mL). BRKEE. 5. e, i, EBKR. T,

NaCl., &AMgK,

[isE] G0

1. &%) 100 mL 1.00 mol/L NaCli&i#&

(1) HHFBERGFRZ.

#+ 3 B24) 100 mL 1.00 mol /L NaCl& & P & NaCl Bl 4K 69 % .

(2) #%=.

AR P EARE BT E 269 NaCl Bl 4k,

(3) Belimi,

FeARAF 69 NaCl Bl AR AN BRAR T, B e Bear & e N 40 mL 248K, AL @Bbiid, &

LRGN 1 B —E YR R R 65



NaCl B4R %A

PR P 8 R B IR IEN 100 mL A2, A V2 AR R AR A fe gl 3
2~3K, FHFHRERLIRENS T, BREDEZ M, HERREEIE .,

WG BT MANEMR, AIREEZELAT 1~2 cm 8, BRI K E E & m
AR, Eirmb R EEAMA., BFAEHMME, RA L TH#B, 74,

(4) FBRHFe R BINRAFLF, MAFARE,

2. JA 1.00 mol /L NaCl % Be.4) 100 mL 0.50 mol /L NaCl % i&

(1) #F57% 1.00 mol/L NaCl &% #94k 47,

i+ FBe 4] 100 mL 0.50 mol/ L NaCli& #F % 1.00 mol /L NaCl i 69 AR

(2) FI1.00 mol/L NaCli&i& #9/k 47,

3BV F BT E kAR5 1.00 mol /L NaCl 2k S iz ABEAR T

(3) Bz,

% 2 A 1.00 mol /L NaCli& & #9847 F im A 20 mL A48 K, MA@ its, i
RS L

PR P oG iR B IR ENS M. B YRR RN N B Fe g 3B 2~3 K,
PR F IR AAAEN T Z M

YL TP MANRGK, AFREOEZFELAT 1~2 cmbF, &R KEE #FHm
A, Zig@m5aEEAA, EFEEMME, RA LT8AE, &4,

(4) 24454 100 mL 0.50 mol /L NaClIZ R BINIE T BB F .

[ iEEFNITiE ]

PRI PO R IENEEHVAG, AT LB AR K R RAR N BE e I IR 2~3 K,
FH AR ALEREN T EHLY

W A RRC 9 W, L ] P 0 A% W R O AR o I P22 i SE PRl D5 I, AN SR 8T TR R AU S
?’@i%[}
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& 3-1 Mgk

2 iron

iy
il
p!

NIRRT, ok R B (il 3-1).
BRAE FIR G bl DU Bk AR RE LU SO 547 7, H
EEJELL 20 M4 3L S YIRIIE SAAAE T AP, ot
AT P I SR OO T4 BERIER, SRR UL,

E3-2  FIHEHLSA A2 & Fe,0, TRt

e [ F ir A B e B9 N TR k] a2 T g =T £
A G J] IS U AP R 1, 3k Ul U] P4 A R T e E 42 TR
BRAOAR . RIS, 2k TR S A T AR T
REVER o TRk B4 B P e S ) 7 1A R R A1
AR . VRIS TCAFERER P PN A B A~ SO0 M 7

K13-3  HERI ke —Bk

@ Bt IS BAVE T M R T Y 5 BR BT 2 O A2

68
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—. ERBYERSR

BAT SE RPN I, kB Sl (HILS A bR g Hi

AR BRBERREAAM S| BRpfL AP LBk, ERES Y

YT AR YE & 1535C
P #2750 °C
(@ BESWIE % 7.86 g/em’

EANFIEE LY RGO, B, k5 R
SHIRRL, k5 BB R, k5 RRBR AR IE R 6 RR
£, EEREAR BT, S He) TAH AT
Fl? AH2A4HREAF6FRE?

TE—EZRAM T, BRAE b R e 15 LR 45 s 5o
PRANER IR S o k5 A PR s Y S AR (AnhmR . i
MR SE ) JONE, BRIET R L2 AR 4 2 M R A
Yrs MRS AR A AR CINGURE ) R, BRI
TR 3T A A 3R AL S

Fe —2e — Fe*

Fe —3e —Fe*
TERERT A=, RSB a N K ABLE 2 |1,

B AT S0 W TR AL 3, RSB A K (AN 3-4),
X JE N AWe?

K34 BUKEEATHRAORE

69



AR S IRERAT, 7ERIR T, BRI L A SO
o IBA, fesil &, BREET SR A LR R W ?

@ Bssite

' AT B35 Ry 5 R, it
PR B AR AR 0 S, i

C EEEORRRE, FREEFRAL, 5

EAT I TS

:
i
N

.

....................................................................................................................................................

TEX— L9, ZLAYERBE 5K R A BN, ARk
P4 A RS

3Fe+4H,0(g) " 2L Fe,0,+4H,

AFFRIERTTER

BERANEFNEEN4~5g, ZARK
LEHETETEERSIN M, AKNAH
GHNEMEEL AL, B oh K T ik
ik, ks 8wz, Eamks
— WL, 2T HRERE. KARSK
KoFBAWIRIZLRA . Rk xR E
WERNE N EEESETE, W REAN
BARUBELEGEINEE, R R4
frali 8

HTHREERFE, RABRGKNEL
TENEN15~20mg, FHHNIE. AE, &
k. BEXEGYUEY T N E G BB M

O glFRAE, KA, RIS,

70 H=EOBR &Rbe

—REEFHNEERD, REEHK, E
RERET - MEREEERA, A%
FEXRF., RECEZELHALELE md A
IR B e, DA D B gk M A A E] BT Ay
KA

E3-6 #amfbiim



—. BREEAEY

1. BRiyELD

POTEA LI =AY, 2 AT ER (FeO ).
ALk (Fe,0,) FIPOSE AL =4k (Fe,O,). FeO & —Fa
MR, AfE, 7EESEZH, fEd sl g F 4k B Fe,0,.
Fe,0, & —FE MGy, SEAMMNRAMRIK, B
HEPESAAL R . Fe,Oy e —FPLIAR kR, fafkiker, # HfE
. R MBS LT TR

PR MDIFARE TR, BARSKEAER,

FeO il Fe,O; /&Mt A b, A 1#bHe S kA =N,
AR BT AR A

FeO+2H =Fe*" +H,0
Fe,0,+6H"=2Fe®* +3H,0

2. BRI
BA PR EEALY), EATTRT L] e AR A AT
5 G VR BN T A

A [x83-1] &
BT IR E P 5 A mAN ) F 6 FeCl, 75 ik F» FeSO, 7%
&, KRG B BANaOH Bk, WIRI L & A0 ILG

Fe(OH), Fe(OH),

[¥3-8 Fe(OH), fil Fe(OH), 4= ¥,

Kl3-7  Fe,05 MM LR A

Bty

B

71



WA 2 AE FeSO AW I A NaOH IS, A2 1Y H

B4 7S 0 BRI TR A R 4R €0, 3ok — B ] 5 iR 2 404 1
from(( 1) Tyaizomsals MR IRIE? P (B AL 2k [ Fe(OH), | BV
A48T 4%

FRTET I T 0 A SR T 2L i AL B [ Fe(OH); |,

iron( I ) hydroxide
Bt A T R A

FeSO,+2NaOH=Fe(OH), | +Na,SO,
4Fe(OH),+0,+2H,0 =4Fe(OH),
JFAFe(OH), I, "B RER Z/K A ETAZ (1Y Fe,Os K o

2Fe(OH)3A Fe,O;+3H.0
Fe(OH), fll Fe(OH), # & AN tEmk, ENTHPRE S IR &k A4

R,
| © BESivie

W %317 40, @ & 8 Fe(OH), 2 4k & & /&
BERPHARAAN, A, EEREL, w173
Fe(OH), "&.7

3. BRELAIERER
WO Bk 2R Fey(SO,),. FeClL 2%, WL &b A
FeSO,. FeCl, %%,

D =xw3-2] 0O

BT 3ORE T 2 A N Y F 6 FeCl, i Fo FeCl, R
B BAJLE KSCN ik, WEFLFIE

E3-9 i) FeCl, B M A KSCNR (4),
[ FeCl, 9 i A KSCNEW (£7)

72 HEEOBR R



ATLLE S, A Fe' IR F KSCN ¥ i I A2 i
2rf, FRATAT AR — RN A Fe™ HUA7TE

A [x13-3) 0O

JE B A 2 mL FeClL & 699X %8 P m AT 5480, kY
RE, AR EIE, BAJLEKSCNEZR (4B 3-10 £ ),
MR EINE, fe L EFRBIAR — 3 REP, BAAN
JUASEK (mE3-104), XAAETH A TAR?

F3-10 Fe" it (7)), Fe #ifb (47)
TE_ERSEE T, FeCL AT Y Fe™ BBk BAF I Fe™,
Fe'" X CL A Fe™, SO A 75 AR5 -

2Fe**+ Fe= 3Fe*
2Fe’'+ Cl, = 2Fe*"+ 2CI°

BRAR I BB 1340 ) 22 BA IO RS, BT

BRI AL RIVE I R S A gk, B Fe™ Al Fe™ 76—
TESAME TR AT LI ALY -

(1)Fe. FeSO,FoFe)(SO,), =AF4 SR ¥, AP FT T EACH], ARAF TR R A, AR
FRBESTHCRALT) T HEER R A7 250) B AR R g3 5 #2 X, FHAmABLoA .

(2) A B T F AN Fe, F feFe’ =2 Mg E LA R, 5
Fitik,

BT BRMHEEY 73



- @ mixesl
= IR & B A M BRI A

Wk E R e A, 22T B I 69 E B R :
 RTHREMRLANE, TARMBRGEA. e, o FFeO, MHRE
RA, TETEBRMY, BATATME TR BALLL; KLEhERE, |
| Fe,0, PAAEMANA BN, ARAEGHME, BT AT E A RACH,
L TH S AT RS A :
f EFHREMNPAENE, BT AR H RN EE, blde, BRIERHK
KAFFeSO,, BT AR T o ERN AL R E BRE S HRT, LT AETLE
éﬁﬁ%ﬁ%ﬁﬁ&ﬁ%ﬁ;Eﬁugfiiﬁé&ﬁiﬁﬁﬁﬂm%&ﬁﬁﬂﬂg

) A B AR AR AR B &

[B=]
BF T RIS (ABEHAH RA, —OETEEARAGG, ZIED AL

é*ﬁﬁ%ﬁﬂ)%%m#%%%@ﬂ%%ﬁ(%@}uxWW%%ﬁfﬁmf%mé
A IR, FRERT R

74 H=EOBR RME



....................................................................................................................................................
.

P B ARAR) VR PP R e B8 e 0 R EESE, AR FeCLmiRAEA “BARER", FBEAAR
EREZWAAE R, BPAeTRR IR T w8 B AR B R s R R R GAE A,
PR R ks KRG, T BARMA R FeCl i P ;
AR T 0k kAP R RSO0 RIZ AT AR BT E BB E (do
A3-12), :

AR FeCLyi# i LRSS

KI3-12 A LA AR 1 P 5

[ 55538 ]

B— Nk BAAMR, AmHEREBAR LD X HHEE, REFAER
FeCly i 69 AR P o & —Bu R G, R BAMSt ARFRTFF, 2
%, FREFHEHEE,

[ BE511e ]

(1) EERZHY, RATHLARFRE, ARGEZFZHAEATL? HEAR
AR R B A B RAT 547, FFE KB BB e 7 R X,

(2) At R EE “JHR” SRR LA R, oML R G ik
P

L5 5%

5

s

....................................................................................................................................................
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AR5k

ISR mPRIATTR

[#ARER ]
BARAKLFNHETLR. RRABARTRNRE, TUATAKFIFNRTE, A
TS SR B 7 SR AR B b YKL IR, (IR SLER AT T B — AR R e AU 2 R A ST P B9 BT

[ BF5IESS )

X EE BEAE. EERHMABLAETEARTE, U EEPATENR
B W (RaTEEL e S ) RAFA.

(1) #F%H.

AAERA, U HEFRTENRBR B XA E AT, WERBEE T4
TR W, BT AR, WAE SRR RS,

(2) HEEBFE.

RELRWERANE, BT EPRBRBHES N TSR, BETRATE N LER
e

(3) #ATRH,

RELR Y ERAIH, RBASFRTAEATE.

THRARSENER T E,

OmBMFEENFEX10g, ¥RXTHEERAEFEFHAE, KEENEFF, WA30mL
A, A, B bR HoRIR, BE A RARE N RS

QBAIHFREHEMNREF, REWMAND EFHR (HHBRELAEANYE), BiFm
JUBKSCN &, Hxw, WEINZL,

[ ER5iiE ]
(1) RN REFLA? EFERTSARITLERY
(2) BEHAKRE, F5RAFTR
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L 2D RS Kz U ey R h o RN AR
(IRl o R LL I B2 A B A SR O, DBk 22 R ZUAE , ™ AR AR s (Y
M, SO sE  R s BN HRGE I B ) R (0,

2. BRETFHMWI S A DA, 5 R AT R R 0 AR s ) B R
(1) FeCL W& A /D) FeCl 25T ;

(2) FeCL W & A /D) FeCl, % 5T ;

(3) FeSO, M & A /D LY CuSO, 245t .
3. FHMIE R, eI TSN, HEOTEEAMEEE R 3 e ( )o

A. FACBRE B. X C. BRI D. kg
4. FHIET IR, BRI ( )a

A. P 5ERER RV : 2Fet6H =2F¢’+3H, 1

B. AR HEMWERF WY : 2FeCl,+CL=2FeCl,

C. FMBIAW 54  : Fe +Fe=2Fe”

D. FLBIAIS S AR )Y : Fe'+30H =Fe(OH), |
5. BUEIR T M AL S W A AR PE SR S, ATEEE T PRI . Bk . FeCLIAWE . FeCLIAW . &
Ko BER . LT SRR

FE 52 B AE LI E BF AR 5256 25 i
EFeCLER Y | BHREERKEENE .
@ ‘ Zn + Fe*’=Zn""+ Fe
m N B 1,
Fe’" ELA % B
7£ FeCl, % W& SMBEIEMR, BR Fe’" A A IE;
MmN E A MR E AL KK R Fe B4 7 & M
6. BRI R T E IR, E5Em FAl2H.,
Kt 5 2 (0,
f= > Ry
Uk | i el )
IR AgNO,
A [ - D
iy
> B il > HEEH
= b= N7y
> EAEIIRE > B EIIEF ”ﬂi>cﬁm
A
(1) 5HBHDRfLA: B ;D .
(2) 5 E##A N F b . o
(3) M GHEBTIMAA, B e F i feat. .
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NG ]

BEM R

00000000
.I.I.I.g.I.I.I.X
A

2w T
HEZ - AR

BN TR Z

AFDRS 2 Bl AR5 R X

K3-13 4igE 562 mai

K3-14 TR h A R A )

78 HBE

A

QOO
IO
QLOVVVOVVVOQ

QOO

A1 miE, BB meEinsd4s. HE
R G EI R, RELURTE6E. X NAae?

BaEAZIR YL L e s UM IERE, a4

AN

RSP LAY . i, RS HATE Z&hli3raia s X
LR, Hipxdeaig)s (Em 5 ke ) fRnae
EIRECT R, KRR T m R TS A
TEAiGJE N INA TR G &S, ailkd T
A, AR S Al mARKIZES . fldn, H L
(i —L 5 AL L H B R R, RIROATESEE R N
FITA I B R/ N ARFRZAR R, BT A RS 0 WL 5
IMA SR SN HAB TR A IR 5 (I 3-13), 28 1
G JE AU R ZARHES (= Z A AR R 3 3l 28
FHINAE, FECE G,

—. KEE

ARV S ik AN [ PR AR RS A AR BRI ik
O 2%~4.3%, Wk & 0.03%~2%. T R il AN
W], WAESRAETERE D AR ZE o B, A=l ik,
o, VERE. ATUASGE R, SRl LA . A IE A B b
Bl A RAFAOIE M, MUAIERELS, FTLABREL A5,
I T RE DU ASE TR,

WoE R, s a4, WRaEHAS T,
ALK NG &N AR SR AE, iR



AL . PRI S, HAERER S I T PR

o R34 IE . SRR, (HBREEE,
(FRREIET03%) Fobl v AR . 22 A 5
o A SRREE, WM TR, T
- (E BB 40.3%~0.6% ) HIEIL . SRR
FITRAR BETIAG , PABFRS S, BT
g (SRR T0.6%) I AR . B I B

B e P RRFI AN, SR AE iR ER A HLE A — P ak
MG &IR, RN RZ RS, MmN EA
FFPRERYERE, ANBREE . REREOK, RIEAME. BIVELR, RS,
T JE L A

AN W — MG &N, BNEetR FE5E
B (Cr) A (Ni)o W HAGENT S Cr 18%. & Ni 8%
(A IR Cr 17%~19%, 5 Ni 8%~13% ). NFHMNLE
RAPILERE, AESAES, BAMRBMPUEMEE
A TSR WL BT A AL L B R R AR, AR Z AR 2 H
NIRRT LEHARS) 1) ZE AR Tt AN

KI3-15 IS A MR 4 1) 444

B
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| @ BESiis

s ﬁﬁ%%?,ﬁf@%%%ﬂ,%%%\?ﬁmg
| FRBMO B RKEF AREATPATRS
 sank, THERRRENSAN, KAHEALL
| BRY HRFHE.

A S TTRNEE(ER
beTE EEAEHA
# (Cr) W EEMA YT, HETREBE; REadmmERSE
% (Mn) Wbl e e BB
£ (Mo) PEARME I TR IR R R o A B R R i B M
# (W) % v U B B BE AN AE E B TR TELAR BN TR B
% (Co) Ry LR WEEATER; ATHERELGL%
# (Ni) BEMER WY, KT HERNGNBENF
7 (Si) REREGLMNBENEE; HEFEHONALKES

e\
Mt TA2)m

- BHHA AN, A-HITE
Ji & TN ES BRI E, il
A& ReE RN OSSR FRN T
E, HELELBEMBHEETEF TN
WME. FELXRTE, WEXEBHHFC,
H.O. N, SWAEEHTEMETEE S
W, URBELBEHBNARRKELEE, X
— BB 5% L A b R R AR X B 0 AT IR 2R
FARERMERSE, fln, FFESES
FMAATE R A BT, MK A0 E A+
WERARTREEESE, HRERERHE
TG40 5 P,
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@ BE - BAR - 12

BN

BT K G R B R A E R B
FRNFRME, BREARN—KREXRE
@, 20174 8 H24H, REFZHEZ R
TR E MM IR, X — R
BB B R R A LT A EF L FAY
H(HZ) 2%, AR ETIRT AN E
o, A& E R E SRR R E TR
JEHAL

—. iefEEE

REFAH XM EREREAMR RN
BEMERENE LS, XHHERANT &
Mn 10%. C0.47%. Al2%. V0.7%, X &4
B 7 AR B, T AR A = iR, sk, 3X
A JOR R EARCK, AE LR A AR5 SE AR AR Y
BN, XATRE, B AR ET N7
EMAREAEEZN, FRTUT4HH,
7 DL PR B JR T A AR D IR T R %

PR P S ERZNEEILR., MGk,

TEF R N AE 52 PR R LR OV, R A il— RS0
FRAEAE BRI . AT H RSB ] el A 2 ph 5 45 i i
(Y, HARI BB e SO A LA, X2 IR (R
MR B ITE

g #hkh
R AL

ERAE, BONREE AR EERE, W E MK
AL HHE, ATESH BENTAEGHE, ¥XA
o F B REHATAE, W mENEE, HALE
HEFEE, P, LEAL CASRERLA) TUES
CRFEEWEHEF, THLEALDEHERELXMT
FEAFEH

B

el 81



) 3 r-

l‘ Mr

A FTBEE
B

B 3-17 K58 F A NaOH i P

D =x3-415 O

E— XX F PN s mL R, FaiXeT PaA— Dk
e, MERILE, S —RurE, W5 KX ERE
o, RS L IR

THRM, BRI A ORI AR S BE S ER R A A S
B A7 RT3 A -

2Al + 6HCI = 2AICl, + 3H, 1

A [x83-5150

BEFIRE TR AN Y 6 NaOH ISR, RGw i
P— I RKEPAAN— R, W — LIREPANRE
AT mATES (ARG EALEE ) g — I kse 7, IR
ME, F—H G, B EMRE RS A ER IRE 2,
R EH 2R

WTLATE B, A ST I A A B T B P
s THCA R ST 058 40 B T B0 i, — Bt
I A7 2 S S B o — T AR
Ph——5 o . FUILHH S NaOH W WS 9 1L Iy
SV IPIAT

2Al + 2NaOH + 2H,0 = 2NaAlO, + 3H, t
Dt 3 2

18 ALO, X ZE B AE 55 R S i AR JER MUK, SRE -5 Bl [
IS VIR & 7/ T ek a7

M T AU ALO; BIRE SR . Bl SOhy, PR it B il 4 2 A
EL 78 Rl I TR A TR R i 20

O PR, X FAE2E 5 BT B NaAlO, i o) Na[Al(OH),].
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258 10 B R R R RN AN S I DL R A
AR IR S 4ICR, WMCu, Mg, Si. Mn, Zn
L ouER A, WG e, Bmaee HATH®R Tz
MEaz—. i, wE (—ME448) & Cudn,
Mg 0.5%. Mn 0.5%. Si 0.7%, & 8% /N, 98 F 5,

HABSRMPUEMEE T, 26l LR T 6 S ag HE AR
K E3-18  BEERH FHTilxs CHLIW AT

=. MEa=s

SEAER, il SRR R BT, AL
PG R T VA . B, AR A AR R
felfir—, SRR EER IO BRI, H, 2
PSSO IR, BRI H,, RSk H, 192 217
MG, B R, o RS as b,
FETE R I HL R AN, 0L 25 T ORI A 7 R 22
S MEA SR KRS RREICH,, 5054 WA R
S bR, AT S O (8 b A 4 R b
SR AR SR, RIRIIAA A5 A, IR R
MU BT ERME,  TiFe & &M LaNi & 4%, BMas
G hRHITRIE FIF S b 0 A R 52 o e )
BIOMESEAL. A, had . TG STIIREIZLAS mao wass
SERTRA G TR . A TR T T
b

K320 FlE B SEAEKGRRE F3-21 W RHLIY s AL I Aot R
SRR A ——HE T S T TR R B, RS BES S SR
FERNEA S ERZZ 1 100 CHY &Ik

B &fmitk 83



@ BE - BA e

R&EZI%LIERE

EERBTLET, A—-RERMMN, HE
ERAREEE-—RNHLTE, CNETE
IR B R FFHNST~TI( N ELE, A
WATLE ) WIS T E UL, 2177
L&, iteBEAK., EFFHTZHA
W, HENFTHARNEE,

e BHRTHEBER, WTHTAE™
bh, EAELPMANEERLALE, X
KK EEEWMER. B, #LETEXHAK
K AT VWMEER", B, ERF W
ANt u &, TRy BEE . FE. W
Bk, WA, WEeEREAtES, B
W, HteBr ZREAEAS. AHEMAT,
MBI L (B FAR. KM LM
B REEAM R, BEAR. REME. AKX
MR Bl kbemEAAE) EHRRL
e

HEEHLEHRAE, Bl EAHLE, &
EwHttdE. L2, LA EMMHL
e EHEERE L, HENFERRLE
e+ & 47 5 B A £ 70 & o 2 8 BB A
HEE T EE T

WA £ SR B 5 BT R, (T A A
J AR BB 0 A LR, LI RS KR
ek, BEATIRESERNBEEN,

r

K322 FitIcEH (Dy) &

FHT il R R K%

9. ¥MENEECFRETERRNA

YIBUR MRS T B TR TR, YR ]

e SNt i3k BB 1 — E YA H SR R TR . Ao
TR A S T KT AR 27 Al 27 SO o5
Z IR A KRR Bilin:

2Na + 2H,0 —  2NaOH + H, 1
wEITEHZ 2 : 2 : 2 : 1
¥ K6.02x10°4F 2x6.02x10® : 2x6.02x10% 2x6.02x 10% 1x6.02x10%
MRNEZ L 2 mol : 2 mol : 2 mol : 1 mol
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ML LUE Y, e r B & Y ik i gz
A TR Rz b, Hi, Pmys (n), B
IR (M), YIRSk E (c) FMAREERIAF (V)
N AL R A TR, X T s s fb 2 s
Bz Al R i G R Tl

[BIRR] 250 mL 2 mol / L AYBRER5 L 5 Ak 58 2
Mo TR

(1) Zh0ON RS H 4 o ) o

(2) AW H, AR (ARiftRE )

[ o# | MRIEG IR AR FR A H,SO, ) i i sk, nl
THE SOV 1 H,SO, I BT o SR Je AR A2 S i
Yz M et m gz b, TR SN RO R
()40 J5 1 A BRI H R AR

[ &% ] SN E H,SO, B R -

0.25 L x2 mol /L= 0.50 mol

(1) Fe + H,SO, = FeSO, + H, T
1 1
n(Fe) 0.50 mol
1 n(Fe)
_1 ) 0.50 mol
n(Fe) =0.50 mol
(2) Fe + H,SO, = FeSO, + H, 1
1 mol 224L
0.50 mol V(H,)

1 mol 4 224 L
0.50 mol V(H,)
22.4 L x 0.50 mol

1 mol

V(H,) =

=112 L
e (1) SRS RIERE B8 B &2 0.50 mol;
(2) A=A H, BYAFRAEARHEARGL T2 11.2 Lo

p o]
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1. HAEHRER . kR a4k o WRAEHALA Gy, "IN Al PR
Ko AERNETRILERE, ASES, AIRSRMPUEMEES, HadnRE2e_

2. ALO, BRI LY BB, LA SR, SR ESR a7/

3. [ — MRS PEHE R FE CO,, ARIGTERE T BRI NaOH IR, 7 R BAR £ REH . —2%
JLUTEIREA A R R MR, BRI il — 2 LA PR SRR IR . T SE IR
P H.

(1) ZyffE s e it e R 2 s SRS T AR
y\j o]

(2) GyfiflE s R B N 2 , STy e
% o]

4. FHIRTAEMULET, EMIRE ( )
A, B S —E L BT 4 s AR
B. AEFREM A 42N
C. AR A 0.03%~2%
D. Wi+ & B TA &4
5. FAICFRBET, IERRE ( )o
A, FRIEEEORTE TR
B. FARSIR . BN
C. iR TFHASAS N
D. R 5 A — 280 1 AR A
6. FHFETTEAIPIRES, 35O R B A S LA h, BOh S SAE RN AR AR Z LA
( )o
A 1:1 B.1:6 C.2:3 D.3:2
7. FEAEFRERE T, SRR G ST SOy RS JEARE, AR VR AR B R T b S AL
8. FEEME DASE N NG, BA . 3H . ACHRLF S5 s 2, Wik a] DL —Fh B A 18
BRI A 3 T AR T3 ) 1 32 A5 NaOH R, 1A Pt i
9. FE 1999 4E AT HENRMS, 170, SAM 1AM S50 EHEE (170) . Wik
PR (5f) MERE4E (1), EEFIBOR, PHOTERREE 1 M A0 G JE AR N 25 IR e R 2
10. 5.4 g AUBA B RSN P 22 R0, TR A SRR (BRiERI ) o
1. RERES A RS TP Fe,0, 76%, ARG RN A4 24% o TR A PRI B 340 Saeagk)
FHSXFRESR AR Bk %) HIMFEX P REER A1 10 000 t, %) FRIE B4R ™= 52k 96% I AE £k 1Y
iR (—44%360 Kit)?
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—. BEREASY

L ARSI B A
BRI M B A, TTLEIR W R AR 5 W%, A
SHIMTIFALR . I

| '
(FCio)—(Fe(O)—(FelOM) J>{Fech)
Al $|

2. MITE MR AR ] AL OC R
HRAOCKBA AR LA MR, A RROCRA RS RPBIE, AT A s
JES N SEBERA . BN, 2 BN +3 M kA B AR N

HLT RS
(RO )
FeCl, y FeCl,
CEM) WAL, CEMT)
3. BRE TR

TESEE % ] DUE 2 A g Fe™, JRRgkEh . WU Fe™ ntasn ik

—. EBMH

L. AR E
LA BRI K], N s e e dh st R R rp B 2R, RSBl Bk
Lo Z AL CR

2. @ikl

GRS EMENNGE. SeRATZI R b sl IERE .
B4 BIPERE AT LGE L BT iR I & e R AR | S B AIAR A S A SR AR Y
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AR B T i

- DRI i AL B4R N — IV SR P AR SRR TR AR, 3l U B R A T R R

- N MR R B Z AR RS 1, il MR BRI . T R RSN A e h S A O L R /)

IR Y, kS E AR T IR (R T E & HCL) fER P ALkl . 5 iy
Bt o

W, U, BRET. MR IAGEREUK, FIAE R REK,
AABEOTEEER SIE, MARTTEWE TR AT A4, BRIZREOREKRRE, FRTTEmk
Vs A (A0,

CAEFAFS. Cut CI L H MRS TGRS, F000 SOV, AR e i 8 A4 1) 4 Bl A2 vl 4

BRG] o B R P AR I B 12 (HETAT5 ).
N7 1k FeSO, AL T, RIAEFHR P INALR R 0

AR E R EABRIAWCT, SERNE, PSR Fe® R Fe™ () 5T 1 e vk BE R U AH AR

WL SN 1 Fe™ A S 1Y Fe™ 4 BTy i 2 LE Hy 0

ERNERIRR T RS S Fe', TAEMETIERIYZ ( )o

A, AR B. 7 IIKSCN &

C. MAFER D. fiIn A% F

R R A TR, BRR R, R, EBeA SRR 2 ( )o
A. Wliig B. CuSO, A’

C. Fe)(SO,), IHM D. AgNO; ¥

- PAIE TR, IERRYR ( )o

A. BA A SHERRR SN : FeO + 2H = Fe’' + H,0

B. @A A SR : Cu® + OH = Cu(OH), |
C. FLBIAM SN : Fe*” + Cu==Fe’" + Cu™’

D. [ E AR : 2Fe” + Cl, = 2Fe’ + 2C1°

]
H
kS
>

FSesy, HrPZ5SIERAE ( )o

A. FTIMKSCN R, WRAELL, Bk AR i

B. A M KSCNIF, WAL, UL AR T

C. #HKIFINGIK . KSCNYWR, WRAELL, ULk 4R i

D. M KSCNW, WAL, FHBIMGK, WORARLL, Uik 48 AR it

10. AR IR Z — R Tz, 1zl ARG #h3 . iy ooMpRas. filn, HH R

11.

HANVEEAN 5 R B PR s R A BRI R e 22 il

(1) i85 BRI 2 AN G I AR 1 S B BN Y 5 O

(2) BRELIE P WA ZL R, 3 IR BT TAE S g0 = b S AL B s R AL S 58, RS A
RIS T

BT AP K & KAk (4 FeSO, AL Z (1 Cu™ s S T IS YOI s, T i RINZE

KR I FeSO, A . ARG LN AR R, B2 T 51 [l
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12.

13.
14.

15.

AR
@ ®
@
T AR ® L @
® LY (EEN
A
" ©®
O I
@ FeSO4 . 7H20
RHIZEE,

(1) W5 RS IR (B2 ifessst, R ) sl fEonk.

@® ; @ ; @ ; @
® ; © ; @ ; @ o

(2) %@ 48 PH B i, I m i , MERK
= s IHS RS R R T AR AR R
LI BT R o

(3) W2 mLIER@IMARE T, RIS A R, ARSI ;
P R K SOy i fb 2 R .

BRI NMEL T IR ICR . THA P RORE A DU R ). AT ZI R M AS Pt R Bk
R TC A 2 B NI 7 IR 5 4 ) IO ARk e 37 ot 8 2 1 k) 2

R REZ IS4, AESEE S il £ FeSO,.

5.1 gBERR A A ARG SRR, 535.6 L H, (hRuitRid ). 30153

(1) ZE & PRI TR 8

(2) %A & PR YRR L.

11.0 mol/L CuSO, ¥ F11.0 mol/L Fe,(SO,)s i SFATUR G (IR AW AR SE THR G R
PR RFRZ A ), PR AR B2y, Zad RSK MRS, Bma R4y, RILrhgw
Fe?' ¥ i e i
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A FAC - 0 T T

[ £ ERY ]

L ONREA A A 40 T AR

2. FRKBT ik,

3. AR TR AT BB 5 LA R RV A5 LA LA 60 40 19 8048 B AL

[ LIS )

R BRIE. B BT

CuSO, =& . FeCly#izik . FeCl,i&i& . FeSO, &% . BRM KMnO, &% . KSCNAER& |
KIGE®R . RRER. AWK R R b, 2R,

[ G A0
1. 4k B by R

(1) SkF ey R

JE— FXE P mA2 mL CuSO, %%, B —HEek LA CuSO, Bk, iT—4)L,
BBk, WEILF Il B,

(2) s & a L

DR 3 mL FeCL A ik mARE #, mALbkA () 85
R, %%, T—2IL, WEIALL, KL % i % J8 4l

Q@ — F B A 3 mLAKE XA PG I JUiE FeCl, s BAWEMERL, ERE
&, HiEm3IBKIER, WERILE, Rig ek ibm WELEE,
2R, WEILE,

(3) 4k ey B AT R

(DH 3 mL FeClL, i mANGRAE T, ImAJU SR, #3%, d—42IL, WEAE,

Q@E—ZRE PN FBRMEKMNO, AR, RE®IKE P MmNV EFeSO, 5k, W
KRR E T, BEREERLN, BEMm2AKSCNER, WEILE.

2. 2B T 09I

(1) 2— FXF P A2 mL AWK, FBifmm)UEFeCly#imik, RJGiHmILiEKSCN
ik, MEIE.

(2) E—ZRE PN EFeCLiHER, REMNEZTHN, BREGHZ, BE
HmJUiE KSCN sk ,, WIS,

[ [EIRRFNITE ]
VARRJE A JRAL, ST #0824k i AR 7
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S

PIRASH  JUEJEEAHE | e
o fLiiE

FESEHMREREZH—BSMITRAR. B4,
XLETEZBETARERRIL? BIRIMUEESEEH
PR EFRSHERIYDIEIE?

&#, MIZEESREERGENTREZERIEXR
HITHFR . BETEBERIEATTREERNAI,
153 BIR FEMRMBEIET, MINSMAERRTE
ZERNAEERKR, H—PINRT TEMEREETRE,
FESHRNFEREEER, INAHERMNIAER; &
LN T ISR E M FRAIE




1
JR Y4t SR AR

TCER ARG T OCR BN NIERR R, HCRME T

ek YR — MNECA RS R . JCR IR O A R
periodic table of elements EREE R — 2010280, JTE R AL B R

ZJa, MR TR R UGRE e B4, T4
S ICR AR Z A BRI R WE?

—. [RFEH

FAVRE, P d A AR, A
Fr R, R e R T L, R
b B R VR AR 1, AN TR SR R,
KA BT o R R 3 RO T BT DL R R AR I, BT
AR A

FREH (A) = BRFH(Z) + FFH(N)

TEEAZ AR TR, BT e fe A R HY X
Nz, FAHEA R R XE A E LR 7=, WK
R T Z CH XL TR LU P (S5, n
Kla-1), /ralMn=1, 2, 3, 4,5, 6, 7T8{K., L. M,
N. O, P, QARF/RMNNEISMIHE TR

E4-1 HFEHEEDRER

N4:>5§; (e TR, BT IR R AR, e
/) ST XI5 P38 0 1 P TR (G, 7 B B ) X 3
KLM

SRR T REEAGE . TR A TR AR R T A 5
el4-2 BTGB THEAT TG CERLTHER EROTYIAE T L5 1), BT

D X CIR TR 1/12(1.66 x 107 kg ) A HLA TR B

92 HMuE WL JuERAR



— SRS NEHER, H—ZEe EET )=
2, BAHTERRZ A LG 204 10

| @ BESiHe
FAABH AT RT 0T EHA, WP AN ZIAT FBHHH

L TR,

BT ENETHK
REFR | TRALEWR | TERFT
K L M N o p
2 2 He 2
10 bl Ne 2 8
18 &R Ar 2 8 8
36 £, Ke ) . 8 .
54 i Xe 2 8 18 18 .
i 5 Rn 2 8 18 32 I8 8

(1) SKEARIEM, RIREMNECTHAS VT BTKE, TuEEAR
B, REREMOETHAS S |
() KBRS EEANETFRRS S

(3) k46220 5 n B $ L7280 b F B0
(4) RS, RRTANFEEAFH RN 1205 L E R
C Femshe T,

W HTHE TR, RN n 2 2 HEA
T ECH 27, MH, BRE AT, Hidh
EHRR TR E A A 8 (KIZAA 21 ). IR T HIMH
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Mn 4 (méng) manganese N A (dan) nitrogen
Na # (na) sodium Ne 7 (ndi) neon
Ni # (nig) nickel 0 £ (yang) oxygen
P # (lin) phosphorus Pb 4 (gian) lead
Pt 4 (bo) platinum Ra % (1éi) radium
Rn 4, (dong) radon S B (1id) sulphur
Sc 4t (kang) scandium Se A (xT) selenium
Si # (gui) silicon Sn 2 (x7) tin
Sr # (sT) strontium Ti £ (tai) titanium
U 4 (you) uranium \Y 4. (fan) vanadium
W 2 (wid) tungsten Xe . (xian) xenon
Zn # (xin) zinc
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Ac | 4 [227] Ge | # 72.63(1) Po | 4h [209 ]
Ag | & 107.868 2(2) H | & | [1.00784;1.00811] || Pr | 4 140.907 65(2)
Al | 4 26.981 538 6(8) He | & 4.002 602(2) Pt | 48 195.084(9)
Am | 4B [243] Hf | # 178.49(2) Pu | 4F [244]
Ar | & 39.948(1) Hg | X 200.59(2) Ra | 4 [226]
As | Ff 74.921 60(2) Ho | %k 164.930 32(2) Rb | 4 85.467 8(3)
At | B [210] Hs | 4% [277] Re | %k 186.207(1)
Au | 4 196.966 569(4) I 3 126.904 47(3) Rf | 4 [265]
B | # | [10.806;10.821 ] In | 4 114.818(3) Rg | 4 [280 ]
Ba | 4l 137.327(7) Ir | 4& 192.217(3) Rh | # 102.90550(2)
Be | %% 9.012 182(3) K | # 39.098 3(1) Rn | & [222]
Bh | 4% [270] Kr | 4 83.798(2) Ru | 4 101.07(2)
Bi | 4 208.980 40(1) La | %A 138.905 47(7) S | # | [32.059;32.076 ]
Bk | # [247 ] Li | 4 [ 6.938;6.997 | Sb | 4 121.760(1)
Br | & 79.904(1) Lr | % [262] Sc | 4t 44.955 912(6)
C | # [[12.0096;12.0116]|| Lu | 4 174.966 8(1) Se | #® 78.96(3)
Ca | 45 40.078(4) Lv | 4 [293 ] Sg | 4 [271]
Cd | & 112.411(8) Mc | 4 [ 288 ] Si | ® | [28.084;28.086 ]
Ce | 41 140.116(1) Md | 41 [258] Sm | % 150.36(2)
Cf | 44 [251] Mg | % 24.305 0(6) Sn | 4 118.710(7)
Cl | 4 | [35446;35457] || Mn | % 54.938 045(5) Sr | 4 87.62(1)
Cm | 4 [ 247 ] Mo | 4 95.96(2) Ta | 42 180.947 88(2)
Cn | & [ 285 ] Mt | 4% [276] Tb | 4% 158.925 35(2)
Co | % 58.933 195(5) N | & |[14.00643;14.00728 ]| Tc | 4 [98 ]
Cr | % 51.996 1(6) Na | 44 22.989 769 28(2) Te | # 127.60(3)
Cs | % | 132.9054519(2) || Nb | 4% 92.906 38(2) Th | & 232.038 06(2)
Cu | 4 63.546(3) Nd | % 144.242(3) Ti | 4k 47.867(1)
Db | 4 [ 268 ] Ne | # 20.179 7(6) TI | 42 | [204.382;204.385 ]
Ds | 4 [281] Nh | 4k [284] Tm | 4 168.934 21(2)
Dy | 4 162.500(1) Ni | & 58.693 4(4) Ts | #@ [294 ]
Er | 4 167.259(3) No | # [259 ] U | 4 238.028 91(3)
Es | #& [252] Np | # [237] VvV | 4 50.941 5(1)
Eu | # 151.964(1) O | 4 [[15.99903;15999771|| W | 44 183.84(1)
F | & 18.998 403 2(5) Og | & [294 ] Xe | & 131.293(6)
Fe | #% 55.845(2) Os | 4 190.23(3) Y | & 88.905 85(2)
Fl | 4k [289 ] P | # 30.973 762(2) Yb | & 173.054(5)
Fm | % [257] Pa | # 231.035 88(2) Zn | # 65.38(2)
Fr | 4 [223] Pb | 4% 207.2(1) Zr | % 91.224(2)
Ga | &% 69.723(1) Pd | 4 106.42(1)
Gd | 4 157.25(3) Pm | 4 [145]
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! A FTrs —192 U——*ﬁm%@i% - &RILE MA | IVA | VA | VIA | VIA
2 TEHE AR 13 14 15 16 17
3Li | 4Be ﬁiig'_"gﬁign_m%%¥mﬁ,ﬁ%
2 | e e 15 7T B 1) FL - HEAf —
241 199 Ay 120 7 e S
11 Na |12 Mg R 3 B R = %) 13 Al
3 ]
%I’]?,sl %352 mB IVB VB VIB ViIB | 1B 0B 323})1
2299 |24.31 3 4 5 6 7 8 9 10 11 12 26.98
19K |[20Ca|21Sc [22Ti| 23V |24 Cr|25Mn|26 Fe |27 Co |28 Ni (29 Cu|30Zn |31 Ga|32 Ge
4 B 5 B B Bl i
4s! 4s? 3d'4s? 3d%4s? 3d*4s? 3d4s! 3d°4s? 3d%4s? 3d’4s? 3d%4s? 3d!%4s! 3d!%4s? 4s’4p! 4s’4p?
39.10 |40.08 | 4496 |[47.87 5094 |52.00 |5494 |[5585 |[5893 [58.69 |63.55 |6538 |69.72 |[72.63
37Rb|[38Sr | 39Y |40 Zr |41 Nb |42 Mo |43 Tc {44 Ru |45 Rh|46 Pd |47 Ag |48 Cd| 49 In | 50 Sn | 51 Sb
5 il i3 74 B e H B i {25 ) R i ;
5s! 552 4d'ss? 4d*ss? 4d*5s! 4d%5s! 4d°5s? 4d’ss! 4d*ss! 4d' 4d"°5s' | 4d'°5s? 5¢°5p! 5°5p? 5¢°5p°
85.47 |87.62 |8891 [9122 9291 |9596 |[98] 101.1 | 102.9 |[1064 [107.9 |1124 |1148 |118.7 |I121.8
55Cs |56Ba | 57-71 |72Hf [ 73Ta [ 74 W [75Re |76 Os | 77 Ir | 78 Pt |79 Au |80 Hg| 81 Tl | 82 Pb | 83 Bi | 84 Po
6 | # | wm (La~Lul @ | m | o | B | m | % | wm | & | kR | ® | ®wm | @ | %
6s! 65 N 5d%6s? 5d%6s? S5d*6s? S5d°6s* 5d%6s? 5d’6s? 5d%6s! 5d'%s! 5d'%6s? 65%6p! 65°6p* 65%6p° 6s%6p*
1329 |[137.3 WA 1785 |180.9 |183.8 | 1862 [190.2 |1922 [1951 |[197.0 [200.6 |[204.4 |207.2° |209.0 |[209]
87 Fr | 88 Ra [89~103 (104 Rf[105 Db|106 Sg |107 Bh|108 Hs [109 Mt[110 Ds (111 Rg|112 Cn|113 Nh|114 FI {115 Mc|116 Lv
7 !Efi B Ac~Lr [E)lj* it * %ﬁ* ﬁﬁ* G %* "Eii* %* fap * BIR* B * /f-g* kir*
7s! 7s? ﬂ}ﬁjz% (6d27¢?) (6d37?)
[223] |[[226] A 1265]  |[268] |[271] |[270] |[277]1 |[[276] |[[281] |[[280] |[285] |[284] |[[289] [[288] [[293]
o |5 La|58 Ce|59 Pr | 60 Nd{61 Pm |62 Sm| 63 Eu| 64 Gd| 65 Th| 66 Dy| 67 Ho| 68 Er |69 Tm| 70 Yb| 71 Lu
i fi s {578 i * 7 e L ik T (74 H 5% 5 H
/% 5d'es? 4f15d'6s? 41365 41465 41365 468> 41765 4175d'6s? 41°65 411%s? 4f6s? 41165 411365 4f1%6s> | 4f145d'6s?
138.9 | 140.1 | 1409 | 1442 |[145] 1504 |152.0 | 1573 | 1589 | 1625 | 1649 |1673 [1689 | 1731 | 1750
a1 | 8 Ac|90 Th|{91 Pa| 92 U (93 Np |94 Pu [95Am | 96Cm| 97 Bk| 98 Cf | 99 Es |100 Fm{101 Md| 102 No| 103 Lr
i) A B 1 i B x| B B * W * el * B * |1 * B * Bi *
,?\ 6d!7s? 6d’7s? | 5f6d'7s* | 5f36d'7s? 5f6d!7s? 5%7s? S5{7s? | 5f76d'7s? 5f97s? 5{107s? 5172 5127s? (5£179) (5147s) | (546d'7s?)
[227] | 2320 |[231.0 | 238.0 |[237] |[244] [[243] |[247]1 |[247]1 |[251] |[252]1 |[257]1 |[258]1 |[259] |[262]
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