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H A g () 2 ( ) s LA ( ) 5 Sl (C ) HE (C )
—. TR B TR B A A2
. BRI N RARE, B WE. WER. I E A

—— TEL S, ZEiRE,

TRV = w2 S B SR R 5 3
VU, FEIAE AT N AZ H A& 254
T EESM AR g E R
—. WESMNTHRAE,

HFER | . TN B R 3 5 7 2.
= FEHEYI AN B A 2R A

B — W B M S N R B SR A 8 T 3

FER L SRR K SR I 2

BEAE | N W C AN RN RmEC ) HE O )
el Microsoft PowerPoint ( v ) ; Author ware ( ) ; HE
() ( )

BFHE
7 ( )

it . R = e = }

s mm ﬁ%%(d),ﬁi( s BRA C DM C D) HERC )
Hy ( )

%&%H?‘E Y = N . Y N . S — N . Jehe e N .

B 2 S 1 URAE, BT 2 URAE, BT 2 URAE, FEDUAY 1R

B X @ | F-mlE5%7]

£ A | FEmEEE5LN., HEE B, 3, 7/
L. Vi 8 ATV R R SR IO B E RS 0 . B0 ™1, AT RN )R ZE AR A
A SR R 25 o X b XA A 14 1) 2 SR AT DA 37 22 TP I R 22 A B
FSZE SR AR PIFE A
2. fEV LR, BEE T E R FBETINN, SR 2 kA R AR,
THBAEN T & AT, N EZRSSIRFR R, X—dfEar L

BHtE | Bifhert “885 A" s,
S.IEE M EMR R, FEX A F NG N, PUEFEEFE, [
I SR B o XA ZE 5] S AT B 24 n) @i, a5qE
ARy, PUESCEE, MBS IR AL A,
4. W RENIIER 2 MY BRI s, HEEREERRTA
A FEMt R RE, 5l SFEMIRIRC IR, Wit 2 T TR

HERIE | HESHEFEHDI
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BZE  EESTERE
— EAXHS
W € > Mk (titrimetric analysis) « K5 — Ff 0 0 3 E A R B 09X 70 VA W (b Y ¥ W -standard
solution) 38 =t i 7 B N B AR 4 53 BV VR, LB BT I bR AR IS AN AR I 4 75 b 1 58 4 8 B ROV
1k, GBS B 5 R B 25 E N AT E R R RERER
TR R B FE AT T FE AR AR, SRR AR A 53 () & &
FROETEI: O RN AERR IR B A
T s TR ) AR I R
T E R 0
21t B L (stoichiometric point) = 435 N BRAEVE R -5 1F M 2 5318 B 5 5 SO 58 4 N — A
fe/R7F (indicator) = S| W31 28 a1 Bk i N 1) — Fh 4 Bh st
e 4 (end point of the titration) = $5 7% 77172 €8 171 457 11358 8 A IR — #4io
Z k7% (end point error/ff € R %)+ WE A RS E RAYIE T 51 KR ZE .
.\ RESMIESE
1. #BUERNEBRERBETIAE S
(R E V2
B ek (SSETHE 1R
— R
PUVE T & 2
N K
2\ WEERASE
( ELHEWEE
(AT Tk
IR 8V
\ B E Tk
3\ EESESFR
(1) HTH»EELE 1%L L &8 75108
(2) PRk, ffE. MRS HYIRZE<0.2%) ;
(3) N HVEE .
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F—T HMERMMFHSHEELN

—. EER MM

T SN X A A S P R
(1) JRPNAUEBBEAT, [N T84 KRR R 99.9%LL L,
(2D J S5 B 56 F, K T3 P 48 1 S AT DR e
(3) Rt —E W N AHEAT, [N EAAHE Rt R R, BRI MK
(4) G 3d I 8 T 5 4 R T
Z BENEFEASN
1. BEEEEE

) PR 5 I L 5 e 0 R
2 IRiEESE (EEER)

LERFIATR P ER I ONGE 240 B E R R, FRRBIEA S, A 53 —Fibs sl
IR AR P — RS AT B, P SRR s A B «

IR E R R P T B R B R [ A, I N 5 7R IS A e 3L B E B s N BBEAT d
PRI 58 SR o
3. BMMEE

S NG 24 (05 1 I 2 7 o B SRE, A Pl — Pl P R o (KO0 IR, T PR o Y 0 2 S
Yo HT A e RN AT CFEARIREBD RSV Bl NaxS:03 5 KaCraO7 v
4. [EETEEE

eI 5E 273 AN RE-S FR VR TR EL R SN, R R I — 8 B SIS P I 2 s T VRO 2
). Biltn: KMnOs & Ca>'.

FT FEEYRAERR

—. EEYR
1. EX

FEAEY) 5T AL i ELREC 1] BbR 2 bR HEVE MR P o
2 BHEYMRNEENEN
(1) ZhifEm, —MERTE 99.9%LL E, ZRFUSEEAT 0.1%;
(2) RS ARRE, BREL K
(3) HEmARE, ERSHRABIR, AT A, AP k. SUEEH;
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(4) G

(5) BABCRKEERBE, LORDARERE.

= 2-1 ERNEEYR

s o5 o I 10 TR 2k
TR Na,COs 270-300°CF-J# 2-2.5h
AIoR R A KHCsH404 110-120°C T4 1-2h
HER IR K2Cr207 100-110°C-F-## 3-4h
RN Na,Cr04 130-140°C )& 1-1.5h
A Er ZnO 800-900°C T/ 2-3h
iRy NaCl 500-650°C 4 40-45min
TR R AgNO; TEWRBRIR T/ as p T 2 e H

= RS RAYED
1. Bf%E
TESIAT R L e AR I — 2 i DT IR B i, VAR 8 R B O IE A R, A
TWKMREEZE, RoHES.
2 FREZE (EIER)
trsE (standardization) : FHIEMEYN T B8 L 0TI JEE (09 BRGS0 b T VR0V JEE MO 3R Ve 7
B AR E) « HERRRE— @ B IFMEYI B, V617K AR (K AR VA T
WE, HERMNEAE.
IR e s FH o — TR B b e V5 Y00 5 A5 D PO B A VAR o
PLAE: B B bR e bR U TR S, R F B AT B0
FB=T MERRRENRRAG A
— MR ERERN—IER
PIRIIE (n) BALCNEER (moD) , ‘B — REMVIRME, %R AT & A BT
550.012kg C-12 [ 7% H A%,
HABITTA LR T 207 B BT LA T, S0 REHEAR TR EHG .
YR B IR R (np) SHE (mp) MIKRZ

i My NP B IR 5 &
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—\ MIRWEKRE
1. EX
T IR B P A R AR ARV TR R BT S VA TR B AR ) &

2. AR
cs=np/Vs
mp=cB Vs Ms
BT e mol/L
ng — mol
VB L

=\ HEE
1. EX:
HZTHAREEE B S TR E (g 8mg) , DS Tea £, HALH g/mL.
2. RRFE:
(1) DU ZE T e V0 T 25 VI I i R
Bilhn: Tuo==0.003646g/mL, 7~ ImLHCI & 47 0.003646g.
(2) AR ZETH IR VA TP e T 7 PR A8 U 5 1) o i e
BA0: Tewmmo 7e=0.005585g/mL, F/~xB mLKMnO4 1445 0.005585gFe 5645 ¥
(3) R AR R R, T BN ImL 3 e A A T BT o
filtn: FHE RSN 0.051% bR AEENFE RS € BUA R, W R E B0 & 0.5000g, i & N7
M6 L VR 11.80mL, iR i FE s B 1 702

0.5000 x O 051
Tis= 113 100 =0.000022g/mL
FARBE T ETE:
1)
1/5= 0.051% =0.0043%/mL

EOT HESIERNIE
—\ EESITTENKENER QR
aA+bB===cC+dD

R E R E IS BT R A, ne  na==b ! a
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Bl ce Ve i caVa==b :a
Af3:  caVa=== (alb) c Vs
malMa=== (alb) csVs
Z\ BESMENBXITE
1 FRERRVESH (BER) « BRS#ER
NS ms= cs Vs Mz
caVa=ca'Va
JEOU) . R VR AT S RV AR
2\ REBRBRENBXITE
A malMa= Calb) csVs
Horbr A FREFEMEIT
A AT
(1) F5hp WA B IR
(2) A EEUEY R M FR =G o
(3) A5 T AR
3. MRWERESHERE ZEHMTRE
(1) Tea=ma/VB
Horb: B OAARHEIRR GRsE D PEE, A BRI e ma AL g, Ve
(A7 A mL.
(2) Py B JEE 5 5 T A 4 A o

10° xT
CB=——X——Bi-é ( bla BLEEIREL)
M, a
a 4
T/a=CpX — X

b 1000

4, WNRHNREMRESTHOITE
NV ma== (a/b) csVsMa

m, _ (alb)e,VyM,

mg mg
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RIREE | FHUE BRUGEE L
RIRZFERT | 12 U
3w g (N D) SEE ( ) 5 L3 ( ) 5 S C ) s HE ( )
—. FRERRIUE TFR .
. PR GE HLAR AN R AR ) 3 AR BE VAT pH AR AL
Bk | = BT, TR T A AL SRR pH THE A SRR
WU, T fdammm A s B,
Ti. EIRERROR e R AR H
— BT T
HFES | . BREIAER pH HITHEA .
=\ —JCIRIHIIE E .
55 AR TS (R AR 1) A B VR pHL AR I o
TN R M A
HFEWS | = BRIAER pH HTHEA .
IO, FeRi AR e s P
Tiv — JCERBHIPIE R -
BEAE | N W C AN RN RmEC ) HE O )
H Microsoft PowerPoint ( v ) ; Author ware ( ) ; HE
(V) C
BFHE
o C o)
it . R = . o . .
2 ﬁ%ﬁkﬁ?(\i),%‘éi( s BRA C DM C D) HERC )
IR | N 2 UREE, BRSO 2 R, BT 2 UREE, ZEDUAY 2 UREF, A
RE&HE | 2 PRI, ZE75710 2 BRI
BEm | FNERES5%]
=
1. BRBB vk, BRBHS N R AR B2 BT IR, ARIL T 8 J& X AL 4t
— I, Bl SFANRBIR JE P AR R, BRI E L IR E
A5 B AR B
2. TEFRIER e i A, Vi e 2R s i 1 VSR pH fE R ER AR K . 2B &
BEoE | SRR 281 2 S 20 pH B 1 B 25 208, /AL 7 “ |48 5] A
2204, 5] A GRBIR B E M,
3. FRIEFE 7~ 75 B BB AR AR R TV MR T IR TR 5%, 51 S AR YR BIPRES
KRR, SAMAT TR R KU 2 ST R ARVE IR S, B G IEF5 N
HERIE | HESHEFEHDI
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ST ERRUREE
FB—T0 BEEERVIE IS Al

—. EEMRRFIEIR

EH AT B TR T 1923 4E42 H
1. B, WENX

MR ress H 7, . HAc, HiPOs, HoPOs, NH'uo

W REEZ R F IR, Flin: Ac, POs*, NHs, OH, HPO4>.
2\ BRWHH IR R

HA (1) © H " +A4 ()

SRR BE HA R — AR FAE BRI A SO A5 3] — AN T A LI HERR HA.
HA AT AFRON SEHERR B ), ILHE IR B b R A2 — A1 1. HAc —Ac, NH4'—NH;s,
H>S0,—HSO04
. HaSO4 F1 SO 5 LA NS 2 HaCOs I FLHERRHIAT 2 A4 ?
% HaSO4 1 SOX AR ILHEMBINT: HoCOs [FLHERR BN & HCO5 ™
3. B, WEYFARE

B BT LR RS, AT LR BT T R .

Bill: #R: HAc, HsPOs, H.POs, NH4*, HY

Bl: Ac’, POs, NHs, OH-

4. AR

BEREZS BT T BRI T 5, 1. HaO, HoPOs, HPO4*.
5. BTINRTBIER

Ji ¥ SVEFIVE A G R BT, 0 HO, NHa4'.

A S B, RAAEE IR T Z 8 85T AR I FCRK I T B b SR, ST o
PRI N o
= BERETE
1. BRI TEE

Eﬁ?%%%ﬁﬁ Ka: K== LA
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EJ@ZE"J%%%%& Kb: Kb:: aHAaOH’
2. JKEERER
FEAK BT H 3 S S, ST HOR K IR 5T - 3 2, BRI BE AR Koo

— _ 14 o
Kw——aH+aOH, ==1.0x10" (25°C)

Ka» Ko» Ko ZRoR THE—EIRE T, BRSSO IE BT I 2% 41703 FE 2 T 9% 22, MRONTR E 4L
HIEA Wk 6 (@
3. EEAKERXR

T L AR VRS 1 I R A TN AR

FERGIH R, WIS S IR R R

a=yc
K= [H+][A7] s o VHA  __ K,
UiA] Ay Vur? 4 Vus? 4

MR ER: (1) 5
(2) BToRE
IR TP R SRR AR, DA R B R R B AT B
lala] o [mdlon]
" [HA] ’ A
=\ BRIBAGRE . HATELTR K. 5 Ko RIKX R
1. BRWHHY5EE
FH R B 7E /K VA VR T R 8 5 B K 5 K RN R AT B
Ko FEBOR, RUIIR 5K Z IR BT T8 S S HEAT 49878 4, RIZIR AR 1 B e
Ko AR, 2R W05 7K 22 18] (R 5T 5 5 48 S SEREAT 1B o8 4, B2 )l sl
2\ HIREETEAT Koy Ko UK FR
KK==Ky» pKt+pKy===pK,==14.00
FESLHERR BT b, S TR AR VB SR, LB mR e B 1 A A 5
FEFLHERR NS o, S DA B bk g, JFC SRR P P P gl A 55
3. BIUERP IR EY Ko Ko BIKFR

K, K, =K, K, =K, K, =K, (=578
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fil: %1 HAc 1) Ke==1.75%10", 3K Ac’f¥) Ko

2L NH; ) Ky==1.8x10", 3k NH4 1] K.

1.00x107"
ﬁ@==K&UQ==—j!l§—91;—==5f7XlO_S
1.75x10

K : o
Ka:: W = 1 OOXI075 - 5.6X1075
K, 1.8x10

KB R P ESREIZE 77 A BBV
—. AIBKIE R P EREE FEE R A
1. DRESFERE
(1) Wi VAR UK EIR BE . TERRTRCT A b i TL R B S BRI Y B K & . B dE 2
B AR A BRI TR IR SR CRIREE) o #F%: C, H47: mol'L'e HlUl: Craons Chaco
(2) ~PHFIREE: FEFERRASES, VA BTEOR S BRI . 755 [ ], #lin: [HAc], [Ac], [H']
(3) BREE: WAWh[HMIKREE, pH=-log[H'].
(4) BRIWKIE: TRERAIIHTIREE, RISOKIE.
(5) BRJZ: VW [OH I .
2. Y81 MBE:
(1) 58X PEPIRASES, 53T I & P AL T i B 2 R 55 T e R 40 Wik e, X A A5 4 6
R YR, SO

(2) FToRITVE: VIkEFFAET7FE MBE (Mass  Balance Equation)

fl4n: HAc ¥+ MBE 4:
Cuac=[HAC]+[AC]
0.10mol/LNa,COs ¥ 1] MBE Ay:
[Na*]=2C=0.2mol/L
[HCO5]+[HCO5 +[CO32]==0.1mol/L
3. HTTEE CBE: HPMHEHN
(1) 58X HURBUAR S, A T-PEPIRASI, 2 BH B ity 1E R R B0 R BE 0 55 T A 1 28 - Pl
AR KAV, BV R
(2) FoRT7ik: WfFF#J7 1% CBE.

Fltn: HAc %+ 1 CBE M-

225



[H"]==[OH"] +[Ac’]
0.10mol/LNa,CO; ¥ ] CBE Jy:
[Na“]+ [H"] == [HCO5] + 2[COs*] + [OH]
0.2mol/L + [H*] == [HCO57] + 2[CO3*] + [OH']
TERG: RSP AR L AT I R BORSE T8 Il R BN A0 E s RS AN LR LE AP A
iR
4. ¥ PBE
(1) 58X RIS NIk BT, R4 BT 115 (mol) N%5 TRl T HZ IR ¥ &, RIERA
FR TG W= S Bk B 15 P YRR B IRE — B R R, BN T T4
(2) ForJiik: BT-FE R ORT%42) PBE.
(3) SRAETT
@ fA¥E: B MBE M1 CBE kALK iR -
A. 3Rt MBE Fl CBE;
B. &, Z%FHKI,
% 1. 0.10mol/LNa>COs & i f) PBE.
A. 0.10mol/LNa,COs & 1] MBE A:
[H,COs3] + [HCO57] + [COs2] == 0.1mol/L
B. 0.10mol/LNaxCOs &[] CBE A:

[Na*] + [H'] == [HCOs] + 2[CO3*] + [OH]

[Na‘] == 2C
C. &It
2[H2COs] + 2[HCO57] + 2[CO3>] + [H] == [HCO5] + 2[CO5>] + [OH]
7% PBE:
2[H>COs] + [HCOs ]+ [H'] == [OH']
@ EIrRik:
AL TRTEFHETR R P IS T2 K iE (ORRERAE) , 8%t R B dR IR A /), B4 75>

7
Bo SR MERRR AL CELIEAINR T ISR BB TR, B 155 ki
G TP RIS T IR IR, B2 th 3R TR .
Co ARSI T RASE 10 B H PBE.
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TER: EIEMH PBE RN ELHE B 2% K UEAR BI04 SCT, WA S SR FH IR, X
T2 JCRRA oy — & B R TR T I R B T 5 TOKUEAR LB Z AR R T (1=
Bl 1. 5 H NaxCOs & f] PBE.

B IEIUEKHE

HoL R T RER.

H,0, COs*s

H=/0: 5 PBE.

+H* -H*

H;0t «— | H,O | ———»OH-
+H*
HCO; «——| COs*

+2H*

H,COs ¢
PBE Jy: 2[H.COs] + [HCOs] + [H] == [OH]
i 2. 5 i NaNHsHPO4 ¥& ¥ [] PBE
FWeA: NHs', HPOs>, H0

+2H* -H*

HiPOs o | NHs | —»NH;
+HY H*

H.POs —|HPO> | — > PO,>
+HY H*

HiO" | HbO |— 5 OH"

PBE #y: [H,PO47] + 2[H:sPOs] + [H'] == [OH7] + [NH:] + [POs*
Z\ BREXEEER (W) SEESmAIEIE
FESIRE (D 1T A R, WHRAEAE — 2R AUAGAE . IR KB N, % BRI L )
AR BEE SR IR LT AS A . BREEXTSS IR (B & B4R A (¥ 5 w40 A0 70 BOR IR
IR 3 H VAR R A PRSP R P AE L 3 W VA B2 v BT o ) 23 PR R 23 AT 20 B
1. —CSSERI R BRI T K
(D WHHEAR

oMl (w0 [w]
e [HA AT 14k H] |H K,
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2. 5, =—"t
K, +|H"
AR 5HA+5A,=1

(2) & BIRH IR B v A 5
[HA] =Cpy X6y
[4]=c,, x5,

(3) &, — pH ik
DL pH EONBEAARR, LLS,, 86 - N, 1530, — pH ik,

O AW PH R, 5, B0, 16, WEHHA.,

@ EPFMBEIL AL, BIS | =5,,=0.50 B, WY PH=PK., MRS, [HA]=[4].

@ 4 pH<pK.Hf, WP HA HiL%: 2 pH>pKa i, &0 A HiEH.
(4) FETEPIRAE, —Josaie (kD & AR A 70 Bt RN B e S IRIMA 5 )52 55 (Bl Ko BX Ky

HoAD A% XTSRS, AR eR [H |,
2, BRERHE BN
(D HHEAR

L H2C204 B, HHTIRECyy o, (mol L), FERAEIKIEW fE LL H2C204 HC2047+ C204*

=M RARARAE
H>C204==HC,04+H" K a
HC,04 === C,04*+H" K a
2
4 H*
3% Spco, = o]

| el + &, k.,

[ Ik,

S -
o]+, 4k, K,

HC,0;

K, K,

o ., =
|+l ke, vk, K

C,0}

(2) FRRIREZRI 5
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[H,C,0,]= CH2C204 '51{20204

[HC,0,]1=Cp o, -6

HC,0;

[Csz_] = CH2C204 ‘0

03

(3) 8, — pH ik

@ i A — SRR IS 43 A B 2R (952 06t B pH. 53301 45 T RER I pK, A pK

@ HpH< pK, I}, T HoA NEBRK; 2 pH> pK | W, WilT A A EZAEK; 24 pK
<pH< pK, if, WWH HA (VW& e T e mi .

(4) Z TR 53 A 73 Bt 5 A

HE: R B DU, RPN ZE AR R LA BEZ N, BN
TRl BREANTE o

BERRGE®R pH HUHTE
S R T 7 10 LT LSt 47 6 PBE, LA St TS v [ | ok .
—, —iErR () B HRERTHE
DA EE RN ¢ (mol/L) K HCL ¥&EW A BT IHE
4 PO S I ISR K F B 1338 5 A TP VR ) H SRR TR AR (AR, MLk
ST CI AT OH- IR FE 2 il
[ |=|cr |+|lor|=c+ K, /|H" ]

[t el im0

[H+]:C+1/CZ +4KW

2

215

1. B

2, mfE

% c210%mol/L iif, [H*|=c  pH=-lgc
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Xf = JC R b«
2 ¢>10°mol/L Bf,  [OH ]=c , pOH=-lgc

+4Jc’ +4K
[OH_]:C \c .

2

4 ¢ < 10°mol/L K,

—. —EER () B pH WitE
1. —LSERIEIR
N ¢ (mol/L ) [—JTt55M HA K PBE A:
[H]==[OH]+[A]
WA [H =K, [HA]+K, (a)
Hor: [HA] = i ¢ (b)
[ ]k,
B2 (a) (b)) , AIRF[H.
(D B [H]=4JcK, ( cKa>20Ky> c/Ka>400)

(2) EALRD: K2 AT DL 2

K, ++K, +4cK,
2

(3) IEMX@: HIRKES, HKERA, N

[H]=+cK, + K, (cKa<20Kw » c/Ka>400)

(cKa > 20Ky, c/Ka<400)

[H']

2. —JLEEILAIR
(1) K=t

[OH]=./|HAIK, + K

(2) A=
[OH]=4/cK, ( cKp > 20Ky, c/Ky > 400)

(3) D KRS AT LA

K, +K,? +4cK,
2

(4 EPAX@: ok, HKERAN,

(cKb > 20Kw, c/Kp < 400)

[OH]
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[OH]=yJcK, + K,  (cKo<20Ky » c/Kp>400)
=, ZEEE (8 8% pH WitE
1. ZUSHRRIBR
PLAKEEN ¢ (mol/L ) B IG5 HoA A
PBE: [H'] == [HA"]+2[A%] + [OH]
(1) A=
[H]=\JcK, (oK, >20K o/K, >400, \[cK, >40K, )

(2) EmI

—K, +,K,’ +4cK,
- - ~ (cK, >20K., /K, <400, \cK, >40K, )

[H']= 5
XITHANZ TCHRR, AT Ka 1 Ka FHZEAIKOR, W) il B2 SRS, ARBE S5 1R (1) 28 — il 5
AR BN, AR AE @
2\ BZRUHEWEIBIK
(1) FfiX
[OHT= K, ( K, >20K.. o/K, >400, \[cK, >40K,

(2) Emat

—K, ++/K,” +4cK
n d " (cK, >20K. o/K, <400, JeK, >40K, )

2
—HRYL, REZICIIR (D MREAR AR, &7 AR — o s Rk A #E 11 o
7. PR pH B9 E
ZItHR IR NEE (W NaHCOs) , F5ER S5 3L (41 NHaAc) %5,
1. %sEmAYEE A
PA o8 IR IR #h NaHA 9.

[OH]=

PBE : [H']+ [H2A] == [A2] + [OH]

(1) FEat

K, (K, +K,)
[H]==
ct+K,

(2) AR
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M=K, K,  (cK, >20Ky, ¢>20K, 8cK, >20K.)

(3) LD
cK K

a4

[H']= (cK, >20Ky, ¢<20K, BcK, <20Ky)

c+K

a

(4) IR

K, (K, +K))
[H+]== 1 cz

(cK, <20Ky, ¢>20K, BicK, > 20Kv)

ER: ERART, K, MEA TP RAD I Ko K, WA T WY BT i 2y (63
HIFR Y Ko
2. S5MR5SmEL
(1) PLNHsAc /KON, Hod NHaONBRA 7, Ac Wi 5 .

N Ka(HAc) (CKa(NHZ) + Kw)
[H]=
c+ Ka(HAc)

(2) X T ZIn5NR -5 55 W0% i 3
PBE: [H']+[HA+2[H:A] == [NH;] + [OH]

K,+,K+8K K,

H*]==
[H'] >

OXF T (NHa)2S : HT K, K, B, [H=K, -
@X]T(NHa)COs ¥ : HHT K,>K, >K,, #HUN—Ic5m.
@R T (NH4)2C204 ¥R : K, K, K, MR, HARTE.

iR

PR 2 P A VRAE — 5 RO R R AN L A 7T AR 8 TR R B E 90/ ok BRI A R i (B
PL A SN AL /D B L WD BOE FERRERT PHAE MRS, (M ABUR AR E .

A 7> ik

— RS H T IR B 1) — R GE M o e AR 2 0 bl — s MR L R S B IR Ukt P 2L Al

51— PR TRIRFRAE S PP, AT R E TR P PO e 8t 1 SO ZE BN IR T (B
AR AT, B PR R T T A
—\ ZHER pH BIHE
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1. —RREHBR

PA—JC891 HA GREEN Cua) S ILILHERE NaA GREEDY Cad) LRI G2 0iE N1 o

MBE: [Na‘]==Ca- @
[HAJ+H[A]== Ca-+Cua @

CBE: [Na*[+[H*]==[A-]+[OH] ®

¥ bk, 5
[A“]=== Ca. + [H"] -[OH] @
[HAJ===Cua - [H"]+[OH] ®

K @OMRN HA e Hh s 13

(D) ¥#R=A
[H]:@,K ___Cy-[H"]+[OH"] K

4] ¢ C, +[H"]-[OH ] °
AN K ARIRBRA 7 h SRR A5 125 W 4
(2) LR
BRI RACIR M (pH<6) A ER, NI

[H]==L[[_I+]'Ka
C, +[H"]
R MR RIEWIETEE (pH > 8) L EH, M

[H]ZZM.Ka
C, -[OH™]
(3) fE
cua >20[H]E{[OH], ca >20[H]Z[OH], M|

C c .
[H——.K, pH == pK  +1g—
C, Cra

y
2 FREEMER

(1) brdE BRI pH R IEE TR 26T, SR S2 303 10 OIS . BIF5 %5 5 1o
JERIFE o

(2) XTEF 3R 1<0.1mol/kg HIFIER :

WAL 206 K
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JI
141

lgy, ==-0.50Z7( —0.301)

vi N RS R
Zi N5 1B I A 2
. 1¢
I?y/ﬁ/fﬁﬂ‘]%??ﬁﬁ, I==Ech.Zl.2;
i=1
Ci YIRS 1 MBS T IR
Zi N5 1Bl I A 2
OFRE) LB, yEBDN, SAEESKREZEREEER. —KIELT, v (1, a (c. HHFBEMNK
il y---1, a=c, ZIHFR BRI
@7y 1 HOIE B2 R BRI AL NS5 T 1
MR T, S — R 1.
— ghRsE5ZAEE
1. BARE L. (BHEH) HEEPBRRENENKPIIRE.,
(1) #2eRiEA:  p==db/dpH==-da/dpH

(2) YR S AT 1L ¥ PH G0 dpH HA7 B BT 75 5B 1 f 9 db (mol) 5 BEAF 1L ¥ pH I3
/I dpH A B BT 75 SRR 1 &0 da (mol) &

(3) SRR, WHGZMEE TR,
f==23¢8,,8, ==2.3¢5,,(1-5,,)
GErP R R KK/ N 5 SRR AL 43 (K IR B ¢ B FLE A 2%
2 cualea —ER, SIREEHCR, ZEphA RN
MBIREE—ER, cna S ca BHEGE (HILEBEET D, ZERIFEL.
2 pH==pKa, BP cna=ca==0.5¢ B, & & KE f===2.3%0.5%c==0.575¢c.
2. BHEE
(1 X
LR P E T — AN 2800 pH B, B RATE pKa ER & — A pH BAL2 ), FRZ
NG .

(2) JEHEIR/N: pH ==pKa*l.
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(3) A& B 5 pH M ¢ KK AR HTZ:
2 pH ==pKa It MLy —fmg, KUK B BATHKME, HIBEK KNS ¢ HK. 1£ pH

==pKa+1 MG E A, ZERA AR R E M2 &,
=\ ENERIEESES
1. B[R
(1) I AERZE A1) pKa T BiHE T BT 6 BT (4 pH, 58 /05 BSR4 1 1 198 2 V& 12 28 ph AL T
G2 N
(2) R RA — € SR, —MRAE 0.01—Imol/L.
(3) ZErp IR o3 X 3 M S SLIRAN S R A4 o
2. RERSWERSEHEEE—ENEHER
2493 b BB SR AR E VAR M B . pH==0—2 Bk pH==12—14 [{5GHE A, 0] {5 H — & i 1
S T2 R A 42 VA VR T R P
3. AT ER—EMBREEERSZ pH EEREREAER, FTLURA % T 55ERF0 S5MILE AR AV E H A
EN
5 KL pH=S5 FIZEMAW, BUA HAc 28 FRR L PRI MO0t BL LRI BRI . 0 pK e

=4.74, pK e =418, PK,ucoon, =368, FLEFIFIMA R EAE? HIRS FHTH LL R Qo 2

fit: WpH=5, MiEH pKa==pH KR, NiiEH HAc-NaAc k&
@pH==pK.+log[Ac'}/[HAc]=5
log[Ac]/[HAc]==5-4.74==0.26

[Ac)/[HAc]===10"20==1.82

FTT BRI

g
I
=

—\ AR RIE
1. BRHEHE 75T
—RGE L LIRSS B,  BOR A WU B, e IR E AR T RS S T
PR, R 1 S5 R B AR T 51 S ) S B AR AL, F HX R (A B 45 14 ) e A8 fe mT
2 %
BRI AERR B R A A — AR AR B A B i FR R R . Rk
W R TR e A AR B A FR R R
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—.\ BRFIZEN pH JEE
1, ZeRE
A HIn 7R 1677 o
Hn —» H" + In

R eV

&%L__Wﬂ Ko A B 3 4

(1) BB R i [In7)/[HIn] 9 BUAROR R E 1Y, BEVA VR [HT) A2 AL T 224 o

(2) H[In")/[HIn]<1/10 pH<pK.-1 &R ek
24 10>[In)/[HIn]>1/10  pH 7 pK.x1 2 [d] PUEE T A IR A
4 [In")/[HIn]>10 pH>pK,+1 Bl £

2, TEEH

MW pH B pKa-1 ZBA6E] pKat1 (BRI RO B, A AT IS B 7 R 0 2 IR & (28 1k
BB, X —EAE) pH YEHE, B pH===pK.+1 FRAFR R A AL (L0 .
3. Bt e

LR IR Y A S R AR U L AR SE, BI[In)/[HIn]==1 i}, ¥ PH==PK. , #Nis
AT PR AR 5
=\ FhiERTEeESEENREE
1. fERFAE

SRR FR AR AR 30 B S 52 PRSI o (ELR 7R 770 1 A8 6t 2 R — 2 1 5 771
M I ANIRZE -

SRR SRR R F RN, AR S ) pH RN T T R AR B
2\ BB

i A A2 5 AR s TR 28 3 ORI K 1R B B B OR AR AR A, ERITIT 4 7 711 1 78 €6 Y0 [ 7 B
U, R A 75 7 PR S M SRR k41 75 71 BE A WO
3. B RR
4. B

ANTR] BVE 7R B AT AN R R A LB BORI IR B, DRI T — 4748 75 710 0 i 2 5 O AR (Y
. SREHERF
1. EX
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RETRAAM T W EAMER, BAIRAE MR ONEE, HARRE 2l o i3 22
.
2\ EHFEE
(1) SKH — P AR HOR B AR AR Gk CRROATE TR R ) M — Tl 7= 771 T A1) 17 e o
(2) WEFEPF (B pK E LRI R R, LR &M .

1\ 5%1'-:]&':&};—\‘2

1 1

" on ] k. —1.0x10" (257C)

t

o B SRR SR Bl 2 1R i 5 IR 7KV T S B S R R v . HL RV B K IR TS B
L4 0.1000mol/LNaOH A i & 20.00mL (Vo) 2Rk FE HCl i Bl .
(1) WEZHRT:  (V=0)
[H*]= cici= 0.1000 mol/L pH=1.00
(2) WEIR BN ELAZAT: (V<7
I E AN, B [H G T3 R HCL RREE, B

V,=V
Ve +V

[H+]::_

“Cra

BHA ¥=10.00mL, [H]=0.033, pH=1.48
A V=18.00mL, [H*]=0.00526, pH=2.28
A ¥=19.80mL, [H]=0.00050, pH=3.30
A V=19.98mL, [H*]=0.00005, pH=4.31
(3 tE RS (V=10
WERYE, HOREKRE
[H'] = [OH"] =4/K, = 1.0x107 (mol/L)

pH=7.00

@D 2 EAE: (V> V)
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B 7=20.02mL, [OH-]=0.00005, pOH=4.30, pH==9.70.
2\ TEEMZ

LI 2 R MR AT R AR RS, DAILXE R pH W ABARAIE IR, BITfS pH--V 2k i s 2k .
KL ERAS p52 [ 3-4

i 7 2R 2 Hr
(1) 58 FFER I B2 AR T 2%, Bi#E NaOH FUINN, B ZRHran i iR, et A e R
AR, PUE#AOOE TP 252 .
(2) JEE I3 Hr

WA, EFERER, AT 18.00mLNaOH i, ¥l pH A4 2472 1.3 AL, Fr Ak
2R IBCT R AR

T GRS HEAT, R T R BB, I BB REAE pH TR, b2kt £ IR
i A

L EHALTH R SRR, A 19.98mLNaOH, ¥ HCI ©Ak2> (R4 0.02mL) , BB
pH 4 430, /KIGHMA 0.04mLNaOH, B A1 1 4% HCL 4h i & 0.02mL, K pH {28 T
#9.70, Hhn T 5.4 ANEALL, BRI 2 RER

THE RE 22N NaOH, &R pH (A S H#i A2/, T2 i 2k 2 BN P,
3. REKSEE

2T I JE 0. 1 Yo F K 152 2 3 BBl P9 9 TR pHL 184k Y L

7 BRI RN TR IR A 0% IRIER, e RIKB AR, P 3-5.

e 24 1.000mol/L, i %E KA 3.30-10.70;

W £ 0.01000mol/L TR %E KA 5.30-8.70.
4 HRIRF IR
(1) € h 8 FEBRIE FE A 7= 71 A2 e FE 5 B 1 B
(2) ZE .

DA EREL . FRLLL AN RS GRE MO .
Z\ SRERIEE SRR

€ M 265 PRI ZR 7 A B, EAHXSRR; € SRERHH pH=9.70 F& 2 pH=4.30, FJLEEmERFI
CEE-SAWE RN P
=\ IREEEE 5588
1\ SEERRL:
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OH+HA == A+H,0 K= Ki/Kw
H'+B == HB* Ki= Ko/K
U 0 KB HTIR g/, WSS [ 56 A B IR — 2t
PA NaOH ¥ € HAc J9fl.
& HAc fIHE co N 0.1000mol/L, AF ¥y (20.00mL) ;
NaOH (1K % ¢=0.1000mol/L, i EMAMAEFA V' (mL) .
(1) WEZHRT:  (V=0)
W HY £ 25k 3 HAC [AFES .

K, ==1.8x107,cK, > 20K, ,c/ K, > 400

MH J=1/c,K, ===13x10* (mol/L )
pH==2.89
(2D WEMR B AT ERZA:  (V<Vo)
Ky NaOH i N, &N HAc KILILHEE Ac AR . i F AT pH
pH = pK. + log[Ac]/[HAc]

clV cVy—cV

cizz—c =
Ae vo+v ey

N, 15

pH = pK_ +1g

0

TN 7=10.00mL, pH=4.70

I 7=18.00mL, pH=5.70

TN 7=19.80mL, pH=6.74

I V=19.98mL, pH=7.74
) iR (=70

NaOH il HAc & &R M AL R NaAc, SUEVERIARIE R 1 %, #c, . ==0.050mol /L ,

UV R AT 32 B2 B Ac AR B T HE

Kb = Kw/Ka=5.6x10"%, cKp ) 20Ky , c/Kv) 400

[OH = c, K, ===5.3x10"°
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pOH==528  pH==8.72

4 W ESE: (V>
AR OH A Acd ik, B N5Ebs S5 5908 TR AV . BT NaOH id &, Ac M E 52 3HH,
RS 32 i B NaOH R 2 .

[mﬂ—K;&c
VO + V NaOH

I ¥=20.02mL, [OH]=0.00005, pOH=4.30, pH==9.70.

2, FAEMIZES T (p54 E 3-6)

(D EASE.

T HAc s —FhE8IR, (R F2 a0 ey, € BTV H B, B pH BB, T EATH
5 Rh 2 A

(2) FFUaE 22T AT IR RGP (AR -~ -

WERITS, LB NaAc, T AcHIFIE 2008, 1 HAc FIMERS S XE, [HYWIE AL,
pH {E I KER: BE%E NaOH AW, NaAc WE#TZ, ©5FRN HAc LM IA R, HUisiqe
TR, T pH EIEKENS: BB I HAc 1RD, WERINZE MRS 101 0855, pH ¥ 3%
RAR
(3) PhiE IR AR R, H & KBRS R .

T AT, PR HAc Oz, R E R EZMER], I NaOH ¥, VA pH
fERAERA, M 7.74 T+ 9.70, RIngy 2 ANshn, Brolihk JUF =2 B mix —Bdsa, i smmm
i 7E DRI R 72 TR/ IMIF 2
(4) VF i VAR B TR A2 i

TR S VAT A R NaAc, ‘B — RS0, I AT TR 2k .

(5) VF i s 78 A7) SRl 5 SRR A I
3. EERKEE

7.74---9.70, Ui HISROR 5 5 RE S ML 58 A TR A IR

SN 2 SRR 2R R B K P — JC SRR .
4. FERFIRIESE

R SE AR L R R ), AR ER. RS
PO, SRES I E 55
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LA HCI i E NH;3 % -

Wi ML (pss 1 3-7) 5 RRARML, pH AT AR . HHF RN 4 % NHy*,  #eih& a
WA ERYE (pH==5.28) , e RN 6.30--4.30,
PRI AT e R RL 4T 5 R
F. BEREWREE— T SERRRY AT T I iE
1. S ERKAEE:
(1) V58 SR I 56 42 A5 B A2 B 5 VA R 1) T 5% o VR — eI, TR 78 S S 8 KRR,
TR BT EM 4, e RGO, WE oI, O E R B K = K/Kwe 24—
TCHRRIMK T — i, Kb/, Ko, e SR FE R
(2) fREEHCN K MAE—ICI9MR, e RERBEHIKEE o Mg KimAE R, Hi
R SRR 2R oy (RUOAT & TP UR S R i, pH RS N (3 & I AR RV 0. D
2. EREREE—TTSEBNTITHEAIE: GRRFIIRRER)

cp K, 2108 (ApH==+02, E<0.1%)
AT csp AU B RO AR VS5 B 8 5 0 5 11 2 AT IAR
3. BERUEEE— TSR TR
cpK,>10%  ( ApH==+02, E<0.1%)
f1: 0.1000mol/L ] KHP, f& % FI 55U i 5E 77 ELEEHE R HEAT I 2 ? #7 RET €, UL FRAT 3R
PRAEVE R4 75 711 2
KHP NI, 15 NERI BEWE HERfN 2, B
THE RN OGS0, 22 R SR T B A 3UAT 43 pH=9.05,  #idk FH I KON 4R 7 771
HT % FTELRRAYREE
—\ BITERHYEE

5 0.1000mol/L NaOH §# 7€ 20.00mL 0.1000mol/L H3PO4

&Y H;PO4s—H™+ H,PO4 (Ka;=7.5%103)
H,PO4s—H™+ HPO4* (Kay=6.3x10%)
HPO4> —H™ PO (Ka3=4.4x1013)

AN TR AN 2 ST I B — A, B RE Ty, Bl

H,P0O,+NaOH==NaH,P0,+H,0

_4] -



NaH,PO,+NaOH==Na,HPO,+H,0

Na:HPO4s+ NaOH—Na;PO4+ H,O

HIWT 2 TC IR & AR B 1Y HYRE TS MR 1 MK 5 — oS MRARE), B c.Ka>108,

AT SR 20 8 B 1 HYRE 548 29 25 2 (K418 2 Kai/Kain>10%

Bl BRI cKar>10®, cKap=10®, RIEE—2K, S JREsi H R GIR A e LR, XHEN
Kai/Kay>10%, 35— MBS H AT AR08, RIAESE — b ot & MsE A2 it i S 245
BB pH 288K BAR Kax/Kas>104, {H Kaz<108, iAAF| c,Ka>108 FEK, WS =R H
HY AN Re bl et E . FrbL, 7E NaOH fi% & HsPO4 I 4 B R AN € REL, W FE R,

4r

12

pH

SitF 2 UK i MR 15T, RS SN pH, 3% FHAE G pHL AR € (R R R e
TN TE 2 R
S A N NaHo POy (BIEERIID VAT -
[H*']=K_ K, = PH=4.66
A L, PR RRRE R R R i - R R ZLIR B F o 7
8 it AN NaaHPOs (BIEERIID VAT -
[H']=K_,K,, = PH=9.94
AT 3 FH I BROR B L A A s 77
ST 22 T0IR - G HBE 75 i vk B0 2 402D, R
(1) 1 cKa>10%, FIWr 2 TR % JO 5 (11 HRe 75 Bl HE i % 2 ;
(2) HI Kai/Kai->10%, W AH <5 P9 Z A 25 (1) HERETS B 70 i €
—\ ZIUWAEE
JE )«

H1 cKb>107%, I 2 Tl 25 2 fif 25 (1) OH-RE 15 e HE B & 5



1 Kbi/Kbii>10%,  FIWTAH AT PR 2 K] OH-RE 5 70 20 1 7€
SRT  EREFRER ERECHIFRRE

55 FH IR BRBBbR AE VA AR A& HCL A NaOH ¥R IR ERIRR IR &5 24 i imi HL A 45 &, A8 AN
Gy S K 43 R COp, IR E AT ARSI, DR T AS A BRI 1 BRObR VRV, A VAR I
B AR 5 5 B S 1 P AU P VAT, RS LB B AT bR o o i T b IRV T SR HE
JRA: TRIREN (NaxCOs) Bkilii) (NaxBsO7+10H20) ;5 # Fl TAr @ Bis i S HeM i . Aok —H
MR (KHCsH404) -
—. ERFRER RBVECHIFNARE
1. Fe7K NaxCO;

FBREREHN (NaxCOs) ArsE HCL IR S 7 FE A F -

Na;COs + 2HCl = CO + 2NaCl + H,0

B A%, 1molHCI IE4F 5 1mol (1/2 NaxCO3) 5E4 M. HTAE R HoCOs 2558, 1E
FhR T, HMAERIK LA 0.04mol-L, S5 S pH HZI4 4, )ik FH LD 4R /R ).

HfbrE HCLIEWOH R, B ERt—Re0ty, &P 2 o0%h O AR, Hidif
FIER S oy IR, TR T HaCOs AT, AT i st BRI (R B2 iR ), P BUR RIS AR A
AL, R, FERRIE A RN, BV 2 0B, JRRESILAH 2RI 8 CO , AN IR, gk4k
TWEBR LG GHELLD  ILXHFEN HCL AR

T cue=2m Na2co3/(M Na2cos- Vicr)

2. THREL
=\ WEnEA ‘R EHIFIRE
1. EeHl

B 5.6 mL ¥ HEAN NaOH VR, N & whid ¥4 44K B B R 1000 mL, #525)R145.
2\ FRE
BB AED T AT 2K — R AT KHP £ 0.6g, DT & Wb it A 4lifk /K 50 mL, $R¥E, [ H XS5,
IR /REYER 2 W, FFAFbRE NaOH W &, FEHEIT 28 SN RIS KHP 58 238 E, T € 2 gtk
2L, dSRIHFER NaOH AR .
KHCsH404 + NaOH ==KNaCsH404 +H,0

5 cnaon=mkup/(Mkup* VNaoH)
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FERT EREEEEN N

—. B¥E

N cKa>108 R MEP) 5 AN cKb>10 FUBS ) 57 #8 o] FH BRURH I A A VA VR EL P 7E
1. PR LAREYNE

PRAETE T : NaOH ARt

PR MR (Efh—ar)

T EA I I SRR, R ) DT AR VA AR LE h i 2

T WCoHs04= (cNaon® Viaon'MCoHsO4)/ms
2, JREEWAGNZE: NaOH 5 NaxCOs HIE &4

(1) XE7RTE:

NaOH HCIV, (NaCl HCI V>
TR AR S ———— NaCl+CO>+H>0
(i) (NaxCOs Ty Pk NaHCO;  FIERE
Na,CO; H#E HCl 7R F1A: 2V,
W NaOH =cucr* (Vi-V2)-Mnaon/ms
{W NaxCO3=1/2-cucr’ 2V2'Mna2co3/ms
(2) Sk

HCl vV, NaCl

— iAo
RS COx+H0
i & BaCl, HCI V>

H— ik —>—>—-— NaOH————NaCl
BaCO3| Ty Bk
W NaOH =cpuci® V2" Mnaor/ms
{ W Na,CO3=1/2-cuci'(V1-V2) Mna2co3/ms
=\ B

1. RERHYE : cKa<10®, TREEFMNE.
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WE Tk e 5 H B mE el H il %5 2 o R LR, PKa=4.26
fRESH HY, F NaOH Frifk v i B3 52 -
W H3BOs=cNaon* VNaorn'M H3BO3/ms
2. $REVPEAVNE : NHy' (Ka=5.7x10"19), cKa<10®, TFREEIEM NaOH #E7E .
W 5E T572:
(1) 7&1#i%: NH4+OH < NH;1+H,0

NH3+HCI(id &)< NHs CI+H,0

CI(F 42)+ NaOHe> NaCl+H,0

NH;+H3:BO3< NH4+ BO>+H>O

NH4 BO>+HCl+H>O< NH4 Cl1+H3BO3
W = cuerr Ve Mn/ms
(2) Wk sk 5 W SO AR N R DU s+, [RIIPRE R HE
4NH4s*+6HCHO<> (CH2)sN:H" +3H"+6H,0
J& H NaOH ARt 0 €, BB TR R 7).
WN = cnaon VNaon Mn/ms
3. M3 CO.45E HHIMIE :

NaHCO3 +HCI(id £#)—NaCl+CO2+H20

CI(F| 4%+ NaOH— NaCl+H,O

W CO2=(cncr- Vicr- enaon® Vaon) Mco2/V FE il
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BRmS

05

5t SIS

HE ROl ik

BRFR

10 B}

® B

Hig (V) s ( ) s W)« ) 5 S C ) 5 He ( )

HF B

1. BRI 8 (ffiFx EDTA) MPER, ©5&EE FRRINR S
POERRS R

2. R EDTA 5 &R 8 I LM, 32 R B MLAT & s g 2 B -5
Jrids SRS E W BT S5

3. BARBCALI BRI A S

4. TR RIas IR B

5. BRI AU E kPR I R

1. EDTA 5 & )& & 119 £ OB, 32 B A B S WA i B B 2 B k- 5507 8%
SRR E H BT S5

2. BCALI E I B A B

3. JETER AR R

4 PO AL 2 R K 5V R

HFMHR

1. EDTA 5 & )& & 1 19 £ OB, 32 B A B S BN B B B 2 B ok 5507 8%
SRR E H BT S5
2 PCA R RE TR I AR SR

HEFERE

PHZ (D W C N5 RS (N D s mBEC D5 e (

N~

H Microsoft PowerPoint ( v ) ; Author ware ( ) ; HE
(v) C )

I C )

SR CND s BRLC D s AR C Dy W D HR O )
He C D

BT 2 RN, B AT 2 VR, EE =T 2 MR, DU 2 iR, AL
75~ B 2 R

FhEEE5%2

HHEBESZEZN, THEE: 548, 5 6

1. PR TR e T N5 B S N (T, AR R FE RG] 58 X S
Iz o IXEEn] ISR HONAE R R IR BT, BB AbR, fEEGE
HRENAMBIEER, RIS, HEshib.

2. B s iE 4 & 2 F | BHIE R &, Wi PE SR IRYE (U0 EDTA 5
SEE TGRS  HBSER AndEnRnE S EEIR) %.
I IXEERIR AL, 91 AR R LR ) ST S

3. B LB EG, XS R e A, AT Ak T A SR
VREE R DR S B 1 i ) B 24

HESHFHL
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FhE BRAWWHEE
B4 ik

1. EX

BCAzi €% (coordinative titration) , XFREEETEIL: LARCAHL N ARt 135 € 7 ik«
2\ fEAREALEER R NS &R
(1) LRI S EA T E ARG BRI OB 1 S RCAL ™ i 42—t &
(2) MRS WEA 2R EN.
(3) BCAL S i T2 bR
(4) A73E 21 S BRS¢ 5 B)IA 4R R A B B T k.
3y Eofusflfpss

TAHLECALR: TR RS, T AEE

AHLEALT: JERAREAL L EE &Y, Baamiase, Bln. Z0RMmAE, HEuT:

HN=CH,-
N—CH,=CH,~N . ZCOOH_
HOOC CH, CH,COOH HN\‘CHz—COO
CH,-COOH
S Z kM2 & (EDTA) RERk —_ KNSR
(CDTA or DCTA)
CH,—CH,;COO CH,—COO
H,C—HNCH,"CH,-COOH H,C—0—CH,—CH,"HN=CH,-COOH
H2C—HN<‘ CH,-CHzCOO! H,C—0—CH,—CH, HN=CH,~C00'
CH,-CH,-COOH CH,-COOH
S _B__ o KM
— e, vy
2 Z K WA B (EDTP) Z B (EGTA)
= ZZRNZEBREZNE
LY IR RREDTA, g5t
C T OOCHZC\H H /CHZCOOH
/N *—CH,—CH,—N *
HOOCH,C CH,COO~

1. EDTARYMER
EDTAZ— AR, #% HH YRR N RE BRI EE L, BRSNS . 4
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TR FE i KA, PIANRIRAR AT DL B2 I ANH . IXHS EDTASUR 24 T /5 70HR, I HeY2 &R .
EDTATEKH AR LR /N (0.02g/100mL7K, 22°C) , MU FHVE MR R 83 (NaH.Y-2H0,
11.1g/100mL7K, 22°C) {EJ9BLA7 i & iR 2 7 .

EDTATERCAL B A V2 B, BT LR JUANMRE s
(D) it BT EEDTAS TN MAE T, JUTR S &R S 7 s e &
Y.
(2) HplEE HESREZHESEETRREEYN, &EE T 5EDTAML: 184,
(3) WM EDTAS&BE TN EEN 5T K.
(4) FaEtkm  EDTAS&EE TR EGWRTE, fg W EREoK.
5 BLEmmBie S5hO4E8RETHRINE G ER: 156 G888 T H A&7
B — IR -
2. EDTAIFWIfF &5F 1

ERR AR B KR TR, EDTAR /SR 21 -

K? = C(H+) : C(H5Y+) —107%

H6Y2+_;H++ H5Y+ a 5
' c(HY™)
H")-cH,Y
HsY'===H'+ HyY ke = CH ) cBY) _yha
’ c(H,Y™)
H4Y___\H++ H3Y_ K9 — C(H ) C(H3Y ) — 10—2.0

“ c(H,Y)

+ _2-
HiY - =——=H"+ H2Y2- 0 _ C(H )C(HzY ) 10—2.67

ay

cH;Y™)
+ 3-
H2Y2-____xH++ HY3- KaH _ C(H ) : C(HZY ) _ 10—616
: c(H,Y?™)
+ 4-
HY3—___AH++Y4- Ka@ — C(H ) C(Y ) — 10—10.26
° c(HY )

MELEfig 7 BN BLE Y, EDTATEAKIER P AFEEHsY? s HsY' HaY. HsY'. HoYZL HY? .
FY*+-ER B A, S B R B BE VAR T pHAE AR AL T AR . e AT 20 A RS W pH I % R
Kl4-17x. HEW W, fEpH<0.90( 3 FRIEIF W T, EDTAE Z L HeY> A7 14E, 1EpHH0.97~1.60
v, EEURSHSY 7 EpHN1.60~2.003% 7, EELIHY B, £pHN2.00~2.67
FVER T, FEUHY R AAEE, EpHN2.67~6.16 MR, T ELIH YR HFAE, fEpH N
6.16~10.26 R, FEUIHYSRAAFAE, fEpH 1200, 4 FE LY AAFLE
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1.00

0.80[\ H,Y?+
P

0.60
0.40F

0.20

0.00

Bl 4-1 EDTAZFRR M4 R SHBPHIILR
M. EDTA 5&RBETHE &Y

HT 284 RS TR BT 6, FTLl EDTA 5 REHEEEF IR 1+ 1 RWEEY,
REWD SRR T, e FIEHEEG1 51

EDTA 5 & )& & 7R ALY URA T S AR E &4, XM AAIE (Lo, NuH)
SR SRR N E ST . IR B S RA IR

EDTA 54K % 508 J8 & 1 T8 MR B 45 4 BAT 1R A
1. FEXRAR S, —RAFEEHBAIR .
2. BeaYtoaeE, HKBEEWRLF, fECAoRg & vl LR KIS 3547 .

BT EIMEFERFWEE

—. EDTA 5& BB FHERNREAYNRESH

BJE B T 5 EDTA B &)A€ MR <R 2 7 AN R T Z2 0 80K . Bl )& 1 7 IS & P i A s
E, 1gKMY 1E 2-3; “M AdESRBE T, Mtook Kk ABHRAY 1gKMY 1E 15-19; =, U4
JEM H2+IBC &), 1gKMY>20

RERC SRR I 20, FEBRTREE TAS RE TS, BB RS
BT ROl R, A TRREOR, BT RSWBE, IAWRIRE FEO . A, WEIRKIIR S,
Tt B RN A BRI AE S5 AP IR S A R AR AL R S IR & W A e 1
Z.\ BIREKEIRNEREH

LA EDTA fE 9l g, EEREE FrRN S, T REHERE 75 RN &Y ARG
BRI E W, DI B AT DUE B 58 e (HAESERR ST, AR BRE 2 F T, B 740 4)s 2
15 EDTA LR NAL, AV Z RN, RRIEEYATE, ENTZRIR e /e 1T

AR
F N M + Y —_— MY
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OH v N L Hv NN H*v \NOH-

) B M (OH) ML HY NY MHY MOHY

M (OH) ML, HeY

E— MG T, WRAERPEGTIE T, HEELEEAIR, W50 3 58 R 2R 2
EDTA WIS B 4 )@ B8 T 17K s B AR L e A7), WIBR 7 H R EJE 8 TIHKE, BN E S
o 25 T ) B B G A 5K
1. EDTARRKI N R EG L ZR 3

FEEDTA ZFIEA T, RAEYH LIS &EE F#TmAL. HEDTAS M A5 /¥ 5%
WpHR R E AT A, BEERRERISE N, Y1704 R BN . X R0 TH FEEEDTAZ N 3 [ B
(IRE 71T BTG AR IR AKN

TSI RN FH R RN, B B oy o, AT B, B AR AR SR . EDTA % Al A7 7E B A 1) s vk
FE oY) 5ReEES 5 ERMYS TR Ee (Y5 2, BIERRN 2B 53R E A %,
ERIIR R, oy SRR, YHIIREEER /N

dYU::dY*)+dHY*)+chY$)+u~~+cGQY“)'

(v o(Y")
3 H,Y> H Y?*
=1+C(H\z )+c( 24 )+“_+C( 64 )
c(Y™) c(Y™) c(Y™)
H+ H+ 2 H+ 6
:1-+C( 9)_Fc(0 ) ey gc(a ) .
K] KK, K)K] K]

2. ERBEFHECAIHN KB Z
(1) < 1 10 7l By e R0

BRI E R R ARV E RS ALR (L), BT ERCALRILY S )8 1 A BCAr SN M A <)
BT SMMERSLAE AR, IXFELR I &R 8 5 A AL 4N (complex effect) o il B e A7 2
(3RS FBCA 2808 28 B 1, KRR, B R A5 10 E 77 Y C A 1Y) <6 R 5 5 ML) 45 A A A TR AR )2
W c(M") 5 EERETIRE c(M) 2Ltk |

e
e
_ cM)+c(ML,)+c(ML,)+.----+c(ML)) .
N c(M)
14 c(ML)) N c¢(ML,) - c(ML))
cM) M) c(M)
=1+cL)f + (L), +---+c"(L)B,
(2) EETIHRE ML RE

UAAE I E AL, EMREREE SN T,  OH MW LLEVE—FECALR, Refl 4@ 8T
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—RINBRELEY, EeEE TSR FEK, XAMIR MRS TR AR AN, HoK
INHEE RN RE Com ony, ) RIRN:

Ml
Oyvony = —Cc((M))
_ c(M)+c{M(OH) } + ¢{M(OH) .} +.----+c{M(OH) .}
- c(M)
=1+ c(OH)3, +c*(OH)B, +---+c"(OH)3,

—Le SR B TR FPHI g ay, o TN 2R, oy o) 5 IERIIPHIEA 55, pHEEK,
SR T RAEKRE R, AR T 5 S AT -
LALLM, e T R RN R BRI

Ay = Ayrry + Ayriomy —1
= #HREEH
EDTAS & J& & 1 1% BUAC 55 1 i Ae e 1 I 400 fooe ok i i . (AR SEPR IR M, BT EDTAEK
& )8 B T AT REATAE — % BRI N, BT DAC A 40 1 ~F- i 5 4K szﬁﬁﬁﬁifiﬁﬂifi@ﬁﬁ%ﬁfﬁo I
ZH AR S E A YA M2 B B T M & AR TEARFLBIRE c(M") KR c(M), HEARZ5/
PL I SLJEDTAS FAAAE AR PSR B c(V ) ARE e(Y) , X &M Mfa et RoR M-

o _ cMY) _ c(MY) _ Kw
- c(M")c(Y') aM(L)C(M) : aY(H)C(Y) vy Dy iy
B ngzy :ngfﬂ _lgaM(L) _lgaY(H)

sz OB AP F € H % (conditional stability constant) , ‘Bl B T SEFR N H L A4
(AR 1 o
%1 5 AEpH=1.0MIpH=5.0fF, PbY fI 5% 142 2 % %
fiff: ©H 1gK?, =18.04
BRATA, pH=10 I, lga,,, =18.01,
Frbhig Ky, '=1g Ky, —1gay,, =18.04-18.01=0.03
pH=5.0 i, lga,,, =645,
Fiblig Ky, =1g Ky, —lgay,, =18.01-6.45=11.59
12 115 pH=11.0, [NH3]=0.10mol L' ZnY i) 5% A5 8 & 2. #HH Zn? 1 29K B2 290.02 mol L,
THEUFE B I Zn? 1R BE 2
fift: AR ATH, Zn? FI[NH: )RS B0 B T IA e WA N po~Badr il e: 10227, 10481, 10731,
10946, BT AZn2 IR I N R EON -
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 70NH;) =1+c(NH;)p, +CZ(NH3)/))2 +CS(NH3),B3 +c4(NH3)ﬁ4
:1+10—140 ><102437 +10—2,0 ><104.81 +10—3.0 X107,31 +10—4.0 X109.46 2105,49

LpH=11.00, Zn*"HREHM: ay, oy =107
fitl: a, =10"* +10°* —1=10""

IgKy, =lgKy, —1ga, —lgay,, =16.50-5.7-0.07=10.73

LB > C .
WS INZ> IR Zn? = 27 = f(’)?f =3.99x10" mol - L™
o _

Zn2+

BT BADEEERE

—. TEERZ

FERR IR 78 S S, A5t & s MV pHAE 2 R AR RAR . T AERCAL T E . B I 5E 57
EDTAMAWIIIAN, FEAE T8 T, W S8 8 MR R AE SR AL . W R B pMOy A Ak
b, DUIMAARHEREDTA R & c(Y) AN AR IE L, 0T 45 21 55 B 5 1 2% AR AL S A7 39 o€ it

L LAEDTA Y V0 58 Ca> ViU B, 1 03 8 1 FE b & 8 2 FIR FE I B A1 Dl . ©He(Ca?) =
0.01000mol-L, #(Ca?*)=20.00mL, ¢ (Y)=0.01000mol-L!, pH=10, k& FAFELEIHLE MBI .
BERAH, 1gK? =107 lga,,, =045

MY (Cay)
FTEL, 1gK(,,'=1g Ky —lgay,, =10.7-0.45=10.25
K., '=1.8x10"

1. EERT

¢(Ca?") =0.01000mol-L-!, pCa=2.0
2\ BEFBENFITE LA
I AL DA 42 Ca? ik iR 11 BpCa.
TN &Y 2 BR bR i 18.00mL (B4 5£90.00% ) A,

¢(Ca*) =10.01000 x 200 44, 10*(mol - L")
20.00 +18.00
pCa=3.3
IO 2 eV 2 FR bR e 719.98mL (B :£99.9% ) I,
c(Ca™) =0.01000 x 20.00-19.98 _ 5.00x10°mol - L™
20.00+19.98
pCa=523

3. HEHERN
M T CaYEL LB E, P UAEA AT B i, Ca? S BIARHETE U LT 4= B BC 2 sl CaY
&y, Bl
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(CaY)=0.01000x——2200 _ _50%10" (mol- 1)
20.00+20.00

g Al e (Ca?) =c (Y),  Fibd,

o _ c(CaY)  c(Cay)
“Y T c(Ca) -e(Y)  c*(Ca’t)

CaY) 0.005000
c Ca 2+ — C( — J
(G \/ K? 1.8x10"

CaY

=53%x10"mol - L™
pCa=6.27
4, WEHESRF
AN E 712922.02mLIN, EDTATE&0.02 mL, HIKEN:

20.02 —20.00
20.02 + 20.00
[Elmy, AERLANe  (CaY) =5.0%x10mol-L!

c(Y)=0.01000 x =5.00x10"mol - L™

Cay) 5.0x107°

v ce(Ca?) = c,( =

PILL, ) = ¥) T 18 %107 x5.0x10°
pCa =73

=5.6x10"%mol - L™

LA pCa NS, TN EDTA FREVERUIN F 280 (BUAARRD JutsAsprfF I, HIfS 2 M EDTA 45
AEVE W € Ca® (R E -2k . [ PLAFEIAE pH 2600 TR E -2k, P 4-2 fros. 7EAL it &
AT Ca? IR E SRR TR, b2 5 M E G/ . ot E M E ot & fUa B DUR AR E
WHONHAE, AR LI T AR pH %0 T KD, « 520, MY BL &M &0 fa e & Hoi
K, T E 2R B IR RERVEH ok (LI 4-3) .

5100 150 200
WETH/ %

Bl 4-2 EDTA FE Ca H¥H & th4k
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—
W S

T T T T T T T T T 1T

— -
S = N

MM

S =N WH L 9 O

100 200

B 43 1gK?, xhme e
YoE IgK O K/NIIR S, B R A R W g KO o B RIIIRIE, A LA A A
RV A R R . BRASE, MRSk, Mg K D, st . RaiEREH — &, &8
B IR AR 2 DR /IO o8 RER AT RN, IX FIBRBRR & TH R (B IR FES2ma RERJE AL . &8
BT AR EE BN, R E i A OB, DRI L RERER o Uk (ILE4-4) AT iR 2 SRR
B

8
7 -
IgK’' (ML) =10
6f
% 5 10—4
7 10
8 1072
2 1 1 !
0 50 100 150 200
WEEHM/ %

B 4-4 &JRE TR i B R
— EWEER—sRBIENG
MRHE 2 iR 2 B e v HEWr, ZAE M EDTA WD e M (HIR 2<0.1%)  , N 4670
c(M)-K%, >10° . M&ERETIRE ¢ (M) =0.01mol-L i, IR A4 1 2% AF R e o B0 40 %% T 5%
KT 1081
lgKy, =8

=, EEERBREEE
1y L & R IR ER
EDTAZ 5/ 3 57 (1 3 B ALY 410 ¢ FE B A 0 o W P 1 /S R AR K PO A B IR ok 3

_54 .-



MBI, W 1g K, =1gKY, —lgayy, (RN MM 4t gk, >,

MY =
FT LA Y & e DY AR E AN R ) <6 B8 5, AR E Ve O S, T TR LA v — e A RE A
WREATH E, EMRREEMENEESY), RS & TR —BUER, A RHETbREZ. ik, #HE
AFRPERE T, AARNREKRE (RIEpHIED) » N —RIKpHIE, #AREREAT HERTR E .
HGTAT gL, XS T PO (K E, 2pH = 1.0 I, 1g K}y py, =0.03<8,
HpH=35.0 B, 1gKy, 4y, =11.59>8
Wi, pH=1.00f ANE FHHEDTAUER R E P>, 1M1 fEpH=5.00 AJ LAHERA T /€
Frelg Ky, =g Ky, —lgay,, MIgKy, 28R %MEmE TINlga, ) fH:
lgK,, —lgay 28
R Igay, <lgKy, -8
FRAEER4-3, HIATA O S B pHAE, XA pHAE R € e — <2 i 2 T P SUVF 0 B fikpHAEL .
2\ EDTABZSS R #hZk
HUUAFRR g K, EXAHN R SRARpHEAE K, BG RN i, WIE4-5.
PR 20N it 2 (1 F -
MG AT AR Y, SR e — i B T T R I R (KpHAE . Bild; i Fe® pHAL K T71.3,
W Zn®, pHLHIK T 4.
HIBER, SRS TR EAET LTI, AT DR A EHIIREE, k373 5]
T € BOE SR E T H N

10 \MS

8 Ca

6 A Fe®
o \ La
ay A]'H\::n

N Cd

PhPeg
2 Fe!+
24+ 13+
He Th Blu ZrO%

8 12 16 20 24 28 32
gKMY)

El4-5 EDTA HIERRLS R
TR FEN T, EDTAW UIAREIIEAAEE T, RS ECAL i & i 2 AR e, 40
M2+ H,YZ =MY? + 2H"
XAEVAVRIR BE AN BT v, MR K 7, B, oA B S B 8 2 RE e o [RIG, BOAL € Hh s i A 22
ISR RS ER . B0, 2 —f& VU Z R 2 Ca?, Mg i Bt A pH A 10 NH3-NH4 22
W
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BT ERIER

— ERIETRFIIERIRE

ERIGRAE R e S )R B TR RA GRS — AR, S5eEE TRRINESY
HHASEOA REAR, Wi a7 b e w81 AR, 1€ R E &

T LS TR R 2 S (R E A AR i B < R 4R 2 7R AL €0 SR B

HETR GBI EGE, HA 2 AR - (15 HRE-2- 5050 -6-HE-2- 251 -4- B A . 4% BT
AR A B R R, WA RGP EAF I pHAEVE R AAE AR R IR B P4 . pH<6BY, f8/R
AR, TESERE TR SRR G, % mToikAW: fEpHE N7~ 11 1E K B 1
AARES, SAOAERPERGZE, FrUHSBTER R NG pHAE TS B N 2pH>121,
MRS, SAKOEBAEUE. SKRUEY, DS ETIERE R, HEDTABET B 4% 2 N pH
EE9~10.5Z [ F &id

-H+ -H+
Hnn = HIn =— In*
+H+ +H+
(41£8) (B (P )
pH<6 pH 7~11 pH>12

HETAEZn? . Cd**. Mg¥. Hg? B THHERM, ©5&EE L 1 WA Flin, LU
T NFE R FHEDTAR £ Mg (pH=101}) , % & B I Rl 4
Mg?* + HIn> === MgIln- + H*
QREN) CITARED)
e RE, YRR S Mg B,
Mg* + HY* === MgY>* + H'
TR TR, W — B R AMen (il 40, BERMETE AR, YRR EMgln T Mg,
HIMgln 20t 5 22 N HIn> 185 4,
Mgln + HY» == MgY> + HIn>
() (i)
FERAFEL RS, BERUNAL KO-,
R BT/AKIEAFRE, RS S, —MEFEANaCILLL: 100 BIAHE, Be R AR S8 H
W A] C A = T v A
=\ (ERERIERFINIZEZUT &G
(D) &8 & T 58RME R & W e SR e A B R O, XREA B A B, (3
TR A A%
(2) &R BT 57 A BB G VIR R 88 1A € PR PR A e e IR BE I 4 R B8 7. (R AR
VERLINF Y5 42 8 B 1T AR RIS I RGE M, — M K, (BN S AKOR S, SR B b it
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R, YA BRI R E S F R TS S I R RS, A FR R R RS ok, VAR R AR R AR
Fit

(3) Fa7n 7 5 &8 B 710 €0 S BB R A RTH A IR E— e AR, RN (3
FJURD BT RAE RO

(4) Ak, HRAFSSEE TR AN TR, fanilttide, @7,

=, EREREERPNEEE@

1. $ERFIRIE A

G B AR 7R FITE AL 0T 5 AU B MM & 40 B SR, T 2R 5 MInfc & 20 AN 7] (1 B e ke 48
AN FESERRE R, WURMInAL A RE R MY R E N, siff e TIE T, BT
BPNS IR S E K TMY ke, ELS RS, YRR BMInF M, [
1M —E 2 AMInfE e, P RAR TR R A3 (blocking) .

T 7 1 JF P 3 G 00 SR R IO\ R B 20 25 P 8 1 7 2 B o 9 G #E pH=108 LU BT 948
TRFH E Ca2t, Mg MBI, AP*. Fed'. Cu?*. Co*'. Ni*'&xhf[If BT, fHZ S TVENE . XN
WA BT BB B = 2R (AR, Fe*t) FIKCN (fEfkCu?'. Co*'. Ni2") PLHERT
£
2\ FERFINERIRER

FEALZE R AL, BT YZFEMIn M SR 5 218, R fe s A AR i 218, S84 &
Mok, XPILERNIRRFIEA . F8R IR R BT SRR A B 504 8 2 1 5 4R R R AL
(IR E ITE K Hh ARV AR E /N R TR NS WLV 70 BN A AR K VAR 2, AT IR s v 3k
&, A2 RURE .

3. BARFINEHNTERIR

EIBIERTIRZ NEHRRNE OLEY, S, SR, =Aal, ERERT 2R
Fasg, HALAR. WHETEMn (IV) | Ce (IV) fFEF, SRPBAMEE. N T v ijx—5k
Mo CEECRE ARG, MG RS IR R . RS, B A

BT MERK
—. HIZIL10.05mol/LEDTAKRER K
FRECEDTA —%4 19g, Ii/Ki&E &AM, Mi/KkZE 1000ml GREZA 0.05 mol/L)

PREIFERE o
. 0.05mol/LEDTA&E REIFEE

BT 800°CH) ke & 18 5 () 3L e ALY 0.15g, K FRE, B THMM Y, I ihig
3mL AR, 7K 25mL, J0 0.025% F 3L47 1K) 2 BEVATR 1 3, TN sk 2 i8R
W, huK 25mL. -S4 (pH=10.0) 10mL, FHE%E T f5R7/08, H
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EDTA 1 5 VORI 58 T IR 25 038 A €6, R4 2 (25 S 28 EURR R IE 4TI
TE 3 KECTFHME .

m(ZnQ)
M (ZnO)x |V (EDTA) -V, |x107

c(EDTA) =

FEAT BEACEERNA
— BEAN
1. BEREE

XA IR KG ATV BT R, N At b R A B R S FE AR A, B FHEDTARE
1T E , SRIEARYETH FEEDTABRHEE R AR, T EFE b I AH 73 (% & o IX R TC A i 7 v e it
KI Tk, STEIRE . T, REN,

LV S 2 N PR R 5 6 A
(D &)@+ SEDTAR R MIRE, HAERMEEWIgK,, >8.

(2) fEFEFRM T, SBETAKM, AERIE.
(3) W EHGIER TR
2\ IRTEEE

X AR T S NS B (EDTAFRAE R, (8470l B 7 56 & SEDTA R, i # [ EDTA
F 25— 4 o 8 PR A v Y0 7

% s DA
(1) 44 ¥ 5EDTAR N 2212 .

(2) Bl 6T € I pHAA T 2 R A K
(3) BB XAl A B AER, SRS EIE K87 .

Ak, BLZIVER fRE R, AR 5 — PR B T bR AR VO € 1 B EDTARY, A sl i Ac
BT A E MEANGE K T EDTA 5 45 B 1% i B0 BC B 1 IR g 10, 75 D0 2 AR IC B9 -1 ) e Al T 8 46ty
FEil 42 8 BT

B, FHEDTAREAPR, BFAAEUTFRE: (1D AP SYHRAZNE; (2) 7R EBIKR,
ABRAKR, 2 SEDTABCALEN: (3) AV SE TR, BILASGEH B B0 .

RIED E AP, Joftid & EDTAARHER UM BB IEA AT, A9 pH=3.5, E IR,
IR R, A mEDTASRIE, AYASKAR, Eih XINEAP S YR R B SR 5142
W AT pHAE AS~6, VAMRIERCAL R E ST . BN — e . i & WEDTAHZn?
PRAEVEOBEAT IR € R 28 . IRV MO FEIIFE, SRS 7 & & .

3. BfEEE
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XM ONEE T IE — % SEDTAE I G AREN BB T R®IE, BEHTREGSE
FrhE—SEETIEENE.

Bilanl: Agr5Y*IIEC &t RN, AReFHEDTABE B EAg -

Jrik: IEEMING (CND (T3 Ag MBI WS B SR

2Ag"+[Ni (CN) 4> == 2[Ag (CN) ,] + Ni*

IR SHEATA R 56 4%, B N2 7] FHEDTAT €

2. WeHEH+ (%Sn. Cu. Zn. Pb) SnffI& &

ik BRSNS & MEDTAFME R, T A 1488 T SEDTAT & RN . id&
fIEDTAZEpH=5~6, L= HE A48 R7A], FZn2 WO T « ARG ZEVE M INNHAF, 1
B AR E B H SnY T IEDTA,  FHZo? bR s i & B 3 IEDTA, B n) K43 Snfl & & .
4. [EREHEEE

XA TSR AE AR NN — € B S UTIE R, AR RS T A e, il s R UTiE HEDTA K
T8 o« %7 0E T E — AN BB S EDTATE AR € G 25 1 2 AN Re AR T 25 7 [ &8 2 A 4
JEE T .

B IIPOL>H P 5E «

Jitd: AT — & B EHBI (NO3) 3, fH2 A BiPOUTIE, FIAR MBI HEDTARHE
W, HMEDTARREFE H S B3, BEimiH 5 H 5B N IPOS [ & .
—\ BefUEEEN ARG

FBLT RSEALEFEMRNTE

EDTARA MM RMECALRE S, RESRZHERE FERBENESY. WRERNFEES
)@ 1, MmEMAEDTARBENE HL P —ME T, HAbhs 7 A EEET I BR . £ 2
DU, TYUREE BUT JUR R I BLE B .
—. EHIRRNERE

FEDTA bR AE 0 5E R 7, SR AR KR R . A0 B 1 REHET I 2
WA HRARIREE . AN & A IR LD L g8 B 7, 55 T SEDTAZE B BC S 24 0 A2
SEHHMZERE R, WA FEES EHIERIOREE, iRt smELhE—8 1, mAashmErA
KPEF . —BME TR g K, AZE6LL L, gt T LA 4 R FE IR 7V Rk B e M I v e —
BTHIHK.
=\ AR A

HREETHRRD, AW IgK,, HZE6LL L, TS BE FI2 I IR FE B0 77 0 B3 e b — M
To WAURBEERE T BT Y0 75 AT E . RPN R, W N B A%, U
PEREMR AN B I #kE, Hoh DA RGE SR %
1\ Befrsgmss
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R 515 T B0 S T FURGs 5E TG R B 1 -0 8 (1 AR R T ¥ ok 8 198 7 3 o A e o7 i
Wi XA Z M, B, 2 DY ZEE K i Ca2t. Mg, Fed'. AP E1
AAAEXT I E A T, TN = SRR RG], (EFe™ . AP SHEHGHA RIC & . &L
EATS YR A WE ERGE, REEFAT R TAINCa¥ . Mg ME TP LA BC A7 HE #i ) I 45
H1%4-2,

2\ FHIEREERCE

FIHEEJFE B, KT B TN R AR T B TR EE, LA BR TP 7 i fif 4
ik )5 #% . i, FHEDTAREZY . Fe3 P IZey i, Fed XTIl A 0. MAPIA M AR Fe3*
IEJRFe?, BT LAHBRF T, BINIgK,  =25.11gK) . =29.9,1gK" . =14.33.

3. SRR

FFUOE S BT B TR, DLV BT 7 i T #E i . flan, #ECa?t. Mg 3k
MR, IIANaOH, &R IIpH>12. Mg TE Mg (OHD 2JtiE, AT HECa> i i€ -
R VTERROER, A ST R BN, RO EESE 4, A ITE NTE (B i, el 2 i Y
UIGE, WRPHAEF/N, 75002 B TR S TR O IR B A 00 5 s v 00 5 1) HEAF
4, FRWCE

LR E AR TS TR FENE LS ENE T, WENEEHEEFSREHE
W HRETBCHERE, P AR VA VRO 58 FL A AT AR A e N S e 4 S R
SRR o FInZn2t . Mg 2377, RTEpH=10/1 2% pPiE i P In N FALER, fHZn2 T & [Zn (CND
o WO T MR . S FHEDTA B E Mg . AR5 TEI 2 i FEMg? BV W R IO\ FR RV, DA
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LB iR AL . RAE e B rIE A e P& R IR R 5], A) PAE#E 5E 2 Fh &AL
WnES-2HR .
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R5-2 METETNE MR

HEMWE (LT B 2 G g L)
P E VR LIEH NaxS,0: 78
AL E ) 5 Sn(1I) MnO*
S,03% CI‘2072_
) 10
SO5? BrO* + I(ﬁ%)—» I
s> As(v)
As(IIT) Cu®
PR yIkY)|
FEEH P

PEER e B ERR R R . R R . VORI G Em e . RN E AN R, FRoRE
B2 R

8 =Y A1 e WA i1 e 1 =29 -3 P DN il s NI B LK oy = o) A P = N\ B L g
AR R E o I AT DLAE o B SR PR . BUEE A R R AR . DR R
Iz
Z\ RERRAVECHI FIARE

AR R FH N2 S0 L 19 b v VT
1\ NazS,03 ¥R R R EC FI FIR E

2510 NazS$:03-5SH0 A 245, H I RAL, ARE ERERCHIFRAERR: FCAF I NasS:0s VAR 1T
FE G BRI
(1) HES iR

$,0:2 + H'=HSO0; + S|
IKHE R K] COL BN e 2 i
$203% + CO; 1 H,0= HSOs | HCO; 1 S|

(2) H5EA P mEIER

820327—>SO327+ S ('I%)
1 B
S0:* + 5 0,—504? (B

T S20:2 70N SO A1 S [ [ BEIE FENS . — LRSIl 28 S S B AL 7 A T DL o (HL R
WA Cu( 1A Fe(IIDAFAE, W LMEAL RN, 2 S0 %1k .
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(3) 4 HIfE

S0 — My g0 +S

PR, T NaySoOs I, N FH #7284 50 I 818K, e H ITE T 2R SE4H B K ¥ COa
1 Oz A BN B 1] NaxCOs GREEZIN 0.02%) SREFE T SFHE: L4016 10 AR . R T 38 4
FEARME NaxS,0: 43, IEBARAETERR B, — BB 1015 BB BAR € « AR R LI IRRVE, Rige
REN.

A H KoCr207, KBrO3,KIOs S5 MEY HAR & NaoS:03 VAR, b i F A1 H 1 V2 .
2. BRSO HIFIARE

FATFHE A3 14k I o) DL BB bR I, (A L SR, HEMAR R LU R, — R i As
ERCH] . WIS, B LVET KU, T iitid.

WA T As203 FEUEP AR E o I THERTIMETT LLAF R L 100.00% 2 1) As:03. As2Os Ak
VT /K AT NaOH A M, BRAL)S, i NaHCOs 5N pH=8, 5 L &4 FR&M:

HAsO; + L+ 2H,0= HasO4* + I+ 4 H*

A I CAR E 1) NaoS203 R E o
=, MEEMRENRKIR
1. BEL

AL LR, W= KL LB o SR A A 2 4% KR, 75 =i T
5, L IFER AT LAANE . W SRR N R A SRR A, L IFERIEIN, SO Ry BRI T RO . R
N5E R, SERDE .
2. ISR

SIVANE

41" +0,+4H"=21,+2H,0

FEREN BB RIS OU T, SRR E R BEAT /RS, W LA 2 . B HOREERE N, =X
BFGRRS, SROBCEEEMP, BT REA N e, IR SRR AT, BRI, A0SR R R B
— B IE], RO AR AP IE RS AL, AR RN e R, RV E . WRAFERRT (4 Cu(1l), NO
) MR, SRR %
N, MEXPHNRNEER N
1. L7 S:05% WX R

$2052” A ARMIPF 2 S ALF B, W1 KMnOs + KoCrO7 5%, (HIXEE A —EMitERR, £
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A e & S4062 5 SO2 %, ATLAARER] NaxS,0; B E X AW F . H NaxS:03 5 L HI v,
ResE m Ik T 5e 4, HRONER, B DA )43 e S AL IR, A 1 1o #62 FH NaoS20; 1 5 1
$20:% 5 I By b [E] L A2 A

S,07 +1; & S,0,I” +2I"
28,0, +1° »S,07 +1I; ik
S,0,I" +S,05 —»S,0. +1°

B
28,052+ I;=S40¢> +31°
LAl S:0:2 (B /R ELAR 12 2, BEARUE R A% BT, ZR—@ M E, R L MR ERK,
Al AR AT TSN s
S,07 +3I + 5H,0—-28042 +10H+101" (18)
SLR SN, FEIEH W T BT LR T 5B
I F1 S2052 1 SR BN FE SRR PEA T HEAT o MV pH>8, KA R A1 [ FL:

I,+20H =10 +1 +H,0
S,03* +4I10 +20H =2S04*" +41" + H,O
SRR -
S203* +H41,+100H™ =2S04 +8 1" +5H,0
L Al S,0:% [ EE/REGSE 4: 1, FIIERORZE .

ULRAE SRIRNVE SR, WA AR B SR

S,032” +2H*—H,S03+S
H,SO; + I, + H,0—S042 +4H*+ 21"

SSYSINVSE

$,0:2 4+ L+H0—-S0.2 +2H 21"+ S

L Al S,0: (B /RELSE 10 1, RIIERGR %

2. L5 As;Os IR M
A O3 ETHIATR T : As203+20H =2As0,~ 1 2H,0
I, 5 HAsO: If) [ B2 Al T8 (1«
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HAsO>+1, +2H,0 == HAsO4* + 4H*+ 21"

MR HOKRBELE 4mol/L DA b, NERE M AT, 3TN, 7] DU E[4275 2 H3AsOq4
1E pH=8 Wiy, RN E =R ZHT, BT As:Os b5 E LIEH
2 pH N 9-11 B, WTRER A T F M :
,+20H =10 +1 + H,0
HAsO;+10" +20H =HAsO4# + 1"+ H,0
XA RN 8 BT, RN N
IL+HAsO> 1 40H = HAsO42 +21 +2H,0

2 pH>11 B, KA N

3L+60H =10; +51 +3H.0

105 ARESLHIAEAL As(ID). K, H LiFe AsAIDE, & pH ATLAKT 8, ARERT 11, 1k
A Al R R AR R e — AN AR R, B L AsAIDIBERELDS N 1 1, AW sl R
ERH As(IDi € LIEH pH ARERT 9, BEMER DA~ LA Bed 2 N 105, ST
5. — M NaHCO3, Na;HPO4 B( NaxB4O7 JE R MR (pH 24 8-9), LKA pH fH.
Fiv ME B
1\ $EAE

Cu* Mid 5 KT B E BT Y 1,285 F NaxS:0s AR iR € Ir L, LAVE R VR R 7= 77 « S S22

2Cu?*+ 41 =2Cul|+1,
L+28:0:2 =21 +8406
Cul R LB R 7 D> Cul X L WHE, 7R L 2052 e
J&, BN SCN ™ Cul # Ak ¥ i £ 55 /N 1) CuSCN:
Cul+SCN =CuSCN|+1,

CuSCN Wb 1o 5¢/b, mT LARR il 2 A

AR E AT PR, R HNOs VAR, 150RF b 2 % 5Tt AT DA b 1 25 A W T 2R N 7
W, o Fe?* , H3AsOs, H3SbO4s A2 id & HNOs Byl &4k I i FPeilE . ik, RN HaSO4 - n#
ZEHAM, LI HNOs K AIE . I\ NHAF {3 Fed/E iifa e Bl % T4k 24 pH>3.5 I,

H3AsO4 1 H3SbO4 A EAL T I BLEVENE Cu? i, =61 pH N 3.5-4.
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PERINE Cu VAT, #ERA, A BRI T . Waa. 7E. Byt
] FH 2D €
2, S? 5k HoS HUMIE

BRI L B AL HaS:

HoS 1 L=S +21 +2H*

MBS, T LARHEE R EHRE . AP 1E HoS ¥R, AP — i & IF1d & 1R
PE L bR, FE NaoS:0s ARk A v a1 i B 1) 1.

Re SR YE A A HaS M CANE BRI A1, A b A /K b B Ak P, Ak v (¥ B DA S Ll
FUL SV IR W R R e 3 A 2 IS OB B AT S5 R S S A B HaS, 7 F BRI 5 v
¥ i
3. ZEMHBYEHNE

R ) AR Ca(ClO), 5 CaCly'Ca(OH)2HoO, JF B U (V5 (108, X R 2L A Fh 20T 1
Lo Dolb BB 20 RV INE FOM IR &, B & B BRI e« ERPEAh, ek 5t
& KI RV

ClO™ 421} 2H'= L+ Cl" H,0

I NagS20s bk 70 & 4 H 1Y L.

FT (1) FMEEREETHER &%

AR TR T 2 IR R T B AR S SN AR e R R R A
% 1.0.1000g TV HEE, 7F HaSO4 3+ 5 25.00ml 0.1667mol-L'KoCro07 ], RN 5E MG, PAABZE

UL IR R, 1 0.1000mol L7 (NHa):Fe(SOu), 1 5E Fl 4 KoCr:07, FI2% 10.00ml , KB

x

TR i, CH30H + Cr072” + 8H' —CO» + 2Cr 3+ 6H0

it B KoCraO7 LA Fe i 7€ : Cr072 + 6Fe?" + 14H"—2Cr*" + 6Fe*" + 7TH,0

< CH30H% = (C cro72-'V cror- — 1/6C pea+V peat)x103XM cuzon= 8.01

%1 2. B KoCraO7 BRI E N 0.0 1683mol- L, SRHL T rerkaci207, T re203/ k20207, MREXEELFE 0.2801g,
Vi Ja VU Fe?'—>Fe’, SR )5 Fl KoCrO7 bR E » 2 25.60ml, SKRIRFE &8k . 43 7 LA Fe%,
Fex03% K7 o

fift « 6Fe?* + Cro02 + 14H" — 6Fe’* + 2Cr3* + 7TH,0

Fe~1/6 Cr,0+* Fe;03~1/3 Cr207*~
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WS E RN Z A KR: T as=ab CpMax103g ml !
3: Trexacnor=  6%0.01683x55.84x107
=0.005640 g - ml!
Fe% =T resk2cr207° V k2cr207/m>100 =(0.005640%25.60/0.2801)x100
=51.52
Fea03% =T re203/k2cr207° V x2012072-/m* 100 = (0.008063%25.60/0.2801)> 100
=173.69
T re/k2c207 = 3C k20207 M Fe203%107% = 3%0.01683%159.7x103

=0.008063g ml"!

FEY (2) EREREYE
Y *E%.J‘?E
HER TR E — P ISR, ERYEER AR RN Crt

Cr07 + 14H"+ 6e = 2Cr**+7 H,0 E’=133V

Ko>Cr207 A & 74 BA R AR A5
(1) KoCrO7 Zh#84l (4EEN[k 99. 99%) 7F 140 -150°CHET-J5, 7T DL E R R0 H1 AR HE VA W
(2) KoCrO7 brUEAERAE R fae, KIS B, IREAL,

(3) KoCrO7 EALEE S (FE 1 mol/L HC1 FF E?=1.00V, 7F 0.5mol/L H,SOs ', E%=1.08V) #

KMnOs 55, iR AR CI (p°=1.36V) H LAl LLFE HCL A5 A KoCroO7 1 Fe?'s

Wi, BERK CrO” B fEHA NS ER Crtt, TR e e 4 . AR
FfE Z IR LR AN o
.\ ME B
RN E

FRAIEVE R T CraO7% Al Fe? ) s oA -

Cr,07 + 6 Fe*"+14H™=2 Cr’**+ 6Fe*"+7 H.0

T IR SR, E NN HaPO4“hr K & RERIE B, 8148 7= 771 0 A28 €0, p Ak T3 7 R R [
Z W, XA Fe(HPOs), AL, AR TARMMNE . KCrO LR NESRN . A&THEE
B 7. WRERE T HCL, 1% € 8 706 Fe* R 5N Fe fE3R 6.3 M4 LR & F IS IR 77 7%

A FHEE RS EJonesIb JR A R HEAT o BEFSE K35—55cm, EHATZ2em, & TimE —HLER,
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H B — 2 A MR A 4, FIHM25—35em SIEERSE, B N A EgE, F DS HIE .

FZnEZn-Hg55 18 J57 W AE — 22 iR L

R5-1 JUFE FRE R J5 ¥ i H

i JE 7 RS TH R A SR A i o B A
SnCl, 2Fe3*+Sn2*=2Fe?"+Sn*" HIANHgCly, [iNg: Ti (v) AT E;
SnClo+HgCl,=SnCls+HgCla| | SnCLARE S B A%,
ERERZATN HgCLitt— ik 5 N

Hg, SZMTIE ;

HegClLA &

TiCl Fe3+Ti*=Fe**+Ti(IV) | fECu* 4L T, FEME AL | TIAV)THEME, TiCls
YEH ToE

Zn, A% | 2Fe**+Zn=2Fe*+Zn*" e TiAV) Tz, &

Ing ik
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HRmS 07
RIREE | 7% pLEsk H8E HENHNA
RIRZER | 6 RS
® # it (N ) SR ( ) s L2 (C ) 5 S C ) 5 HE ( )
= T RUTTE TR ERUTIE N SR A BR vk st 2
. HEBUEE A ISR, B RS T RN . RN . FR AR
HFEER | SRR RN XS IE VA A L 1 5] o
= HFPYUE S UTIE AT 58 25 R 520
VU, FEARBIRIE. bR e 1y A4 5] 1 0 S 3R AN 7 451 .
— . BEIRVE R B 2
HEFES | . BERIGEVRE R RN E K.
= VR EE R SR BRI B A
— . BEIRVE I R B A
HFMD | . BhRIG R R R E S .
= VR EE ) SR BRI R A
BEAE (W (N W C NS RN mEC D HEC D)
H Microsoft PowerPoint ( \ ) ; Author ware ( ) ; H'&
(V) C )
BFHR
o C o)
i T s o o .
203 §%1$(V),7F%i( s bR C DM C D HERC )
He ¢ D
ﬂ%ﬂi‘i e N o ST N o ST N Jope TN N
e | " 2 PRI, BT 2 BRI, B LURES, ZEPUAT 1 OURES
B E |57 285N
£ M | 557 FEES A AL EEE 2 ANEAIEE 4 /N
L UTHER ek, DUEMAE RS EMARIL T X LR —AHER R, XA
XLR— LS, B DTS B2 AR B R S PR T, B IR AEIE 4R, 5l
SEEANRB B W T JE A, = NZ AR R,
2. PLVET EVEAE M5 KACEE . KB Hr & 8isE ) 2 B A . Jl i —L
BT % SERRN R, BRI RSEPREE T, 1A B A AT
"~ O UME, MR LR R SR ) R = IR AT RE T
3. AEVTIE T Bk R R R A, B ATA MR Z B 148 2~ 7 % €
1%. N, M Mohr v£%| Volhard A 2 Fajans 7%, i€ VAWt .
IX LR R R I RE T DL 2248 55 T8, BE A AT R REANR I BL 22k
Fiie
HFEIL
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BLE TNEREE
9 ik

— EX : RPAYTIE R LR —F0R o0 7 i
— RTIETEE 7Y R N b S B Y S 1

TUUE I RE 100 2005 J ) %A1
1. S/, HAEER TR
NIV PN
3. Al AR A
v B IRAN T 2 SR
=\ IREE:

A RITUE I RONAR 22, (EAF & BB T 2 AR A AR D, SERr BN e 2 H 2 S5, BIAIHT Agt
5K BT I RBRISE Cly Bry Iy SCNH Agte MREIEIE S =F, 407 DAL 14 R 4

l\.)

.Jk

1. ZLIRVE
FE R PR IS BIE IS CHRTR R, AT R TR BT, MRS UE ISR &, FULAR U,

LR IRIRDTIE A KN, 3R] Cregoeg BTN, Ra&noasis. k@, e, NMH
R

2. AEIRIS A

OHEBMEL. 8 Ag BRI, I NHaFe(S0s): HHE/R7, L NHaSCN A&7, %
A2 AgSCN A ITNE, ML) Fe(SCN) HIUNT, For Ag O BU0IE, LMo, ikE
LTI Aghe @I EVE. FEF MR BT IRIEEBCT, Jn\N—E &1 =K AgNOs brEiE R,
FHIN4E75 77 NHaFe(SO4)2, LA NHASCN AruEvA Mg i FI Agh, BHRMIL Ok, Wik M
w2 WK R S IR B REEEEm, AZERIRE TN HHEARZEN Cref, &
NGRS, BUtiE aaE, BLaiarm Clrltyiie s NS .
3. %A

FE PRSI 12 CIRIR P IR B FR R AU PO6 B, 2 AgNOs E R, 7E4% 24 55 LART
T CId e, AgCl UTE MR T M CImay S, JRRFIAL . ESL S, Agtd®, Vi
AR TR Ag ity IE A, B S W BT SR S B S 1, AU R Bt 20, AT R AR 26 i
CEA. IR R T .
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https://baike.so.com/doc/572329-605874.html
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https://baike.so.com/doc/5710219-7117157.html
https://baike.so.com/doc/8658527-8979987.html
https://baike.so.com/doc/6038471-6251479.html
https://baike.so.com/doc/5004258-5228963.html
https://baike.so.com/doc/6038462-6251470.html
https://baike.so.com/doc/3068056-3233819.html
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https://baike.so.com/doc/5332313-5567679.html
https://baike.so.com/doc/6851289-7068718.html
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BT REEHRRFNE (BRA)
—. EERE:
BRI TR R FIVE PR BRI (Mohr) & DU R BTV PR R, IHRRER W FRUE IR, (6 b Ml 55
B T T P BRI e A BOR ) & B R R
#i: L 0.1000 mol/L AgNOs FR#EF I & 0.1000 mol/LNaCl ¥4 »
TER, BL 5% KoCrOg VEWUNAR R, T 8 S :

AgNO3+NaCl—AgCl|+NaNO;

Bl AgCl YAfREIE S S=K%sp=+1.8x107"" = 1.3x10"° mol-L"!

. K’s
AgCrOq BRRES S= 3,/ 4p =1.3x10*mol-L"!

FTLA AgCl EARIZ /N, SelliE, AgCrO4 JailiE. HE AT Ag+Cl=AgCl|(H) ClIEEIEE,

THE A 2 Agt +CrO2=AgyCrO4 | (4 41 (1) TR/ 24 55
(B~ 4L t5)

T 8 TR VA
K RHT: Ag+Cl=AgClL(H)
NI 2 Agt +CrO=Ag,CrOq | (FE 41 (1)
HI 2% RSV FENT AgNOs FRAEVETRIAFR, 15 CIR T &40 4

Wer=cagnos- V agnos Mci/mg
.\ EEFRMH:
(=) MANEEHIERRT
R R R ANE MR, BURT AgoCrOq LIRS HL, 7ETHE mBiAR (2 a0 Bit& S5
A (R WIS R —E MR E, AgCrOs HILMIR AL B 5 F6 R 710 B A 5%
1. e R E -

T8 SR [AgT[ClI] =Ksp(AgCl), [Ag+]}[CrO+*] = Ksp(Ag:CrOs)

KSpagey Ksp sg,ci0
Frll[Ag" Ag+ 1
g= ﬁ [Agt] = ,/ o 02
B LA KS_p(/%&CI) _ Ksp Agz;r04
lcr | [Cro™ . |
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[Cl_] _ KSp 440
\/[CI”OZ_J \/KSpAgZCrO4

ATUVE ISR R A& R [CrOs2 Tk, [CITR, [AgED . B RFAIE /N [CrOs ]/, [Cl]

N, [AgTTRER. (FPARE)

FrUA[CrO> TIN AN B 285 2, e FRAR 2 IEAFAE THE S H I AgoCrO4 UTTE
THEA[AG = [C1]= Ksp 0

Bt CAIESFAETH RS T B AgaCrO4 UTE 130 7464 o

K KSP pg,cr 1.1x107"
croafe A2 2P0, LU0 g0/
[4g] Ksp .o, 1.56x10

G FARXRER, BT LA R AR N 7.1x103mol L IELF, {HSEPR CrO > 8 (T3 AgaCrOs FE 4L tf,
WRIE KWL AgyCrOs RHME. SEIAIEI], 28 SN [CrO4 M 5.2x103mol L SEFF (0 B0iB 48, = Ak 14
ZH/NT R IR . K, ESEPRE T, 0% 1L S BRI 50~100 mL BERS, I 5%
K>CrO4 77571 ImL N'H

(2D $EHARBERE

e EES B (pH = 6.5~10.5) ¥R #EAT .

JE: (D FERMEER T, Cros s H RN CrO7, FRMIK Cro2 Ik, 580k e 4 iR,
R Es R EiRzE, EEARERE A

(2) fESRBMEEH, Ag A AgO Ve~ AR % .

(3) ERMEER T, AgCl, AgCrO4 LA EPE[Ag(NH:)]", [Ag(NHa)]", AR IR%E .

(2) FEPHRIE

HI: BREgMIET: JER: AgCl, AgBrXt Cl, Brfg B 11, AR EH 1 CIAT Br A
515 AgHER, BUBTEAETE AT, WP CIEl Brif i A # € 564, Ag'its Cros2 4
AgCrO UTUE, FEL T, 4RIk,

(M) FmEsBEFIRETF

THE T

(D WP EHERGES Ag EBUTERBIE T, W POs>, AsO4*, S, SO, COs* 4.

(2) Wil Re S5 Cro2ERUTIE MBS 7, G Ba®!, Pb?!, B4,

(3) REABET, W Cu?, Co®, N4,

(4) FEE. S92 KA KRR ES 1, W Fe®t, AP 4%,
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=. MAEHE:

1. EASERE: e & CIA Bri g rl gtk a), (2590 s 4 m] BLIE CN-,
2. NERSERE: (1) AREIE TA SCN-, I 2xid 2% mid . (20 Al A NaCl bR iE i E
e Ag BT, KRR REEE, BN MER IS 2 NaCl AR, SAE FIATRERA, H
AgNOs bRAE AL T A ) Clo

/Y. FHEZERAREIS AV EC B FIARE

(—) 0.1mol/LAgNO; ¥RMEiR & HIED I

1. BEE:

Jrik: HRRERUSE I CHT 2 E A IR IR 8.5g, B Tl I/NEMh, IKIEm,
A 500.0 mL AR (AR, ER.

T s cagno3= M AgN03/ MAgNO3* AgNO3

2. [EBEARECH] 0. 1mol/LAgNOs bRt

(1) Sl B AR LA FREXZ 7.5g, IMZKIEMRRC 1000mL £85, BT HA B ZE K A7 (L alf)
B ORAT o

(2) J& e T b s

(Z) 0.1mol/LAgNO: /R RAIFRE : EHEY: NaCl

Jitk: WOEHT EEER NaCl £ 0.15g, & THEEM, IS, N 5% 4R 1 mL,
Rl AgNOs VU 5E 28 W L ILAS Z0 C e R 28 55

T : cagno3= M Nac/MNaCI” AgNO3

F=T BKERIETRFNE (B/RIBER)

—. EEIRE

BRE SRS FAE R R e 83, 2 DLBRBR L 9477, Y NH4SCN B KSCN 1E bR dEis i, fEMR
PRV BRI E AgtellalFE I E )AL Y AR B

PRV : NHaSCN B KSCN #:U4) Agh/X-

FaoR A BREA[Fe(NHa)(SO4)2-H20]

(—) HiEX

B1: L NH4SCN NIREE TR, 10%EE AR~ 7)1 & AgNO;

THEAR Ag"+SCN—AgSCN| Ksp=1.0x10"'2

iFE 5. SCN+ Fe’* =Fe (SCN)* (Z.f6)  K=138

_85-



WFETL 6x10°M e B, [SCN=[ Ag'=LFeSCNT™ _ 0 oans
K, [SCN"]

PRI [Fe R 3 iR it PASERR —f% 0.015M A4 .

T 5 I R

8T Agt+SCN—AgSCN| (M fh) Ksp=1.0x10"2

28 filf: SCN+ Fe’* =Fe (SCN)> (£f4)  K=138

Lhpith: R AH

THE: Wagi=cnmasen' Vnason Mag+/ms

(Z) REEE

LA E s A i X

SRRSO R Agt (I E)FX—AgX|(H )+ Agh (IR E)

AT Agt(EIARE)+SCN—AgSCN (1 fh)

22 )5 F: SCN+ Fe?* = Fe (SCN)> (4. th)

KNP AfRaa

TE: Wx= (cagno3' Vagno3- CNHascN' VNrasen) M x./mg

RIMVE S HHEM A F 2 A AE T

(1) IR E S T PR RRAR AR, 0T — D i R 0 N

(2) PisE 25 SR S T 0k Agh Rl & — T,

.\ EEFRMH:

(—) BRI/

50~100mL ¥ & R N 10% 8k 54575 77 2mL.

(Z) EHIERNELE

FERRTEVE([AgNO3]=0.1~1mol/L) F 34T

JRIA: FeXfE itk Sttt (pH>6) VAR 5 K M R 2L (¥ [Fe(H20)s- OHP?Y,  SEMA 28 i %%, H
F 42724 Fe(OH)s UTUE, REFAANER

(2) EEIRE

1. B AR IR, TR AgSCN JTvE R BB Ag™,  BUMR & & 3R
(IR S (A

2. RIEEF, TP — B I R, B AR R N Agt, T s, BRI, B
IEVTIE# L. AgCl+ SCN—AgSCN+CI-
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3. UL JE A
H1F AgCl VAR KT AgSCN [FIVAMREE, I s, Wbt s Agt Uit e 4, thi i
SUPRAE 2 (R A0 i W A2 ) AgCl WTUE e AL A T R P SE /NI AgSCN UITUE ,  HEIN SCN-AR v VALK
THFEE, BUEL LR, 25 RMmIC.
4. B VTIE R T -
(1) fEAER AgCL)E, W€ VAT, N 1~3mL fiEER, FHEERSE: .
(2) ¥ AgCl M B I IR 2
(3) B B IRIE, B2 iny, BRRIE).
(M) HBEFIREF
1. RAEALT. HER. SREBSEIIAE S SCNER I, THME, Mk,
2. FETHE TIS RSEINNGE B AgNOs BRI, FHNEkE IR, ARk Fe 8L I, fEmigi R .
=\ MNHERE
1. ERMRRDILUNEAS", Cl, Br, I, SCNEEF, EREELERBBIERIEE .
2. EBRMRETD, AP, Zn¥, Ba¥, COs¥, POs, AsOSFBETFAFIEE.
3. AT AgBr, AgIR)AMREHRELAgSCN/N, AELNFEMEBr M, FRLENEEULAR.
Y. NHiSCN#R/HEIA RRBCHIFIFRE -
(—) 0.1mol/LNH4SCN #rE & R HBLHI
S TC PG ABA A FEE P VA T -
JriF: T EFELFREL NHASCN £ 8g, H/KIE MR 1000mL 251 RI W],
(Z) 0.1moV/LNHJSCN i&i&rItRE (ELBSE)
J7i%: R E RSB 0.1mol/LAgNOs SRR 25.00mL, & T 250mL #EEMH, /K S0mL LA
J 6mol/LHNO; & 2mL 5 10%#k 486 7777 2mL, F NH4SCN ¥ & E s ke, R
PREEAIA KR RIS 28 55
TFH: onaseN=Cagn03 ™V agN03/VNHASCN
ST WMERFE CEHETE)
—. EERE
W B i AR XRRIER RS, 2 DA R 75 7R A e 28 5, 5 FH AgNOs YRR UER BRI E i LA 1)
R,
WR B4R AR TR — A WL IR, X el W B R T e T S5 43— S5 A R AR AR A TR AR
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Bil: LASIEHOATERA], FH AgNOs bR € NaCl W -
963 A HLESEE HFIn
HFIn < FIn (34 (0) + H pKa=7
ARIEDTIE M B, 75 2R B PRI T, DIUEXT 5 B B 4 U ) 1) B9 7 (KW B g 0. 7
T € 2 )R, AR AgCL T XS Bl CI i)W B 8 0 22K T Fig 2 7 FIn-BOWR PR E /1, 1 AgCl %
Js BT ) AgCL-CLIFRORE, IR FIn SREg M, VERATS 2IAE Fan 77 Fln (3 S 6. 7R R,
IMNTE & ) AgNOs BRiETEAE AgCl TTIE N Ag® T T ey IE HiAif 1) AgCl-Ag  JRoRL, - AT R B
FIn. FIn MG, S54RI SHUMLL 6, AT i Bk 4
T 78 T AR S«
5T Agt+ Cl o AgCl] ()
AgCl + CI" +FIn <> AgCl-CI+FIn~ (¥ 4¢(8)
&5 F: AgCl-Agt+ Fln > AgCl-Ag™-Fln- CHr4rth)
LYt HEG—-Kah
.\ TEEEN
(—) EHIEENERE
AN [ HR 7R F7UE B AR FEE -5 48 7 77 R A e 5 D 8 29 6 0 K FRIK/INVA %, Kaa RO, RO VR IR E B v
Blhn. 26, pKa=7, &M T pH=7-10 {G[H A K E, pH>10.5 1, Ag KUTiE N AgO:;
WELT, pKa=2, 7F pH=2 HJi& Al DL E o
(Z) PINFBRRARIPF
FEH 5E I H A KIRGE SR S5 AR OR3P 7], DART 1k A AR DT IE 5
(Z) & LR A0FE =5
X R B R 7R TRV SR, DT X 8 725 771 RO PR B 10 S /N TS A U 8 1 AR R B /e 0 (8 T 20 e 2%
FARHT) , AHWANRERES, 5P B AU G AR OB, s AR B 1A URR s FH R B 45
AN B BE AT BT
I >3 “ UL > SCN- > Br > BELL> CI >3 3%
flhn: F AgNOs FREVERI T CIBS RIE FH 22 6 3 AN ERE AL 5T Br, SCNBIIERELL: e I
i T R O
(M) ERERXBHETEE
OGN 2AgCl 52Ag + Cht IR ARSI, MR 2 Mg
=\ MHEHE:
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pH=2-10 Ju[El N, Ag", CI, Br, I, SCNZ& T E .
FOHT REENNA (BF)

—. AliattxaitPIEaENE

{ﬁmw%

ALY
R WER, BRI ER, mEEaErREk.
fil: (1) KISEMNE, nEHREITERANE, WfRRAE (CHEZBEORE) , e
BRI PRR IR
(2) RERKp CIrg 8 nt, MSMRITRAE, H2EEH POs>, SO, S¥EER I, R Ik
B IRE
= EPC-EERNE
FH S BRA 4R 7~ A BV AR 7R VS

=, BilEitasnE
Jekt AL 2 AL B, AL R AR O T, JE R AR . AP TT 2 : NaOH JK A . NaxCOs
JERE A A LSS .
9. 2540 E
Fi EEABEERIB BT ESYIRNE

BIN\E BEESIE
B— ik

—\ X : FIFHUUIERRL, 6425 A4 B T, U g, PeiR)E, HET sk
13BN R =, FRRLTUE, TR AL S A R T
. HRIRIE
(—) TR

UUTE YT i — B 280 B A% T8 AT S A KPS R o R TUE AN B, T e B 1
IR TR I 1% 2 R UTTE ROV BEARIN , B 7l AH B SR AR /I ) A% WV PR A R 2
Tl AZR Y 8, IFORRE R AZ b, B R T VE Ok . XA 1 S TR e A%, it —
AP SRR CTUE ORL IR SR A SRR TR . FE R FIN A4 & B 1 7E — 8 b T € [ HE 1) 1R R R
NFE RS WURRASE R, TWE MR, RS AR Pt R ARk A sTiE ks, AoRAN St AT
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m g A, AR RIAERIBUTE . R, WEREREFR, TREER/D, B 72218 SR T
VE, RS RIEEAT SACHES, AR B SIRDTE

(2 kX FmERK

1. BRI I 2 E R

(DUTTE PRI FEE)N, XFEA BEORUEDTIE T8 42

RS — Mo AT 25 RARZE LR, OUE VA AR R AN SOE L 07 RSP (R i 2, #10.2 mg.
Wi sE Ca i, AHE FHHLSOLAUTHET, I ACaSOLME iR LLECR, JL/E AT Rew 4. Lhs b
B R R AR N TBE R, Ca2t He A A BE AR /1N [ CaCoOa T -

Q)UTIE R & T PP -

WORLECH ) f T DT0E 1 IMgNHAPO4 6Ho0, I JIEI A2 FEAEURARA) /ML, I8 E S, A
HRAREUN, WA N8, DO T R, BedktBtbEs S TRRLA/ N SR DT5E,
CaC204. BaSO4%%, fEIXEL )y T A B AL UTIE, DI AEREA T T B ML A 250 i 30385 24 1) 2% 14
SURT REASAG B 1 TR 45 S URL K2 s SR T e T UTVE, BV R AR AT TIVE SR A, el Ve (M
G)UTIE ALy, Sk G TR I A 0T
(HUTIE G e PR E TR
2. EEFAARE AR
(PR ETE L0 1 E AR, X2 THE 7 4 Rk -

R E TG A M E A, WITCZETE g o a0 B R B BUR & — Fhva AR AR /NI %
UUUE, HETERHBAE, AREHHEENNEPOSMFRETEA, 1WH R HRRMEMAE il &
PO HIFRETE 2,

Q) EIEAE A

AZ AR ;. COMNOLE R R, FETM FIREIE A By o0 it s, 15 AN TS T AR AR
#HIEA.

)R T 2 B R 2K

DB IZE 3 7T LAAS RO R MFR &5, RT3 2 B 4 SR HE R L, DR R 22 . il
HEEWEAPR, A LLHZKUTE NAIOH)s Ja M B ALOs PR, AT FH 8-F2 KL MWK T e Dy 8-Fadk
WEIRREE (CoHoNOALE T EFR & o $2IX AP FR & JE T4, 0.100 0 g AIFT3R1H0.188 8 g ALOsE1.704
0 g (CoHgNO)3Al. 74T R T IIFR S 157 25— B oN0.2 mg, 5248 FH 8- ¥ Jik W bk 2 8 230 o 40 P vHE A P 2 L
K%

il
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DOEA RIS BURE- IR -UTE - DR - T8 (BU) SIEE -FRE-1H 5.
(=) EWERRENER

SRR RN BRAR 2, R B AR #hKN . BRSNS A A AR o Ak, IR VA
S DUVE PIRURL NN, VAR EE A RE R, AR i T .

B 7R T DR, AU SIE B S, RO B RUTIE R, DA A &
B8 (5 0 2EL B [ 1) B8 1 DR EE AT e/ N TRE PRV AR P o 33X — SRRy [ 85 248 ( commom-ion
effect)

FRAUN : TE VA LR VRV R, IO\ A iR PR IR, < S AV AR T )V A L [ 2
[ 74l K R I AR G R, X BN ILRFR A ER AL Csalt effect) o 91117 55 HLA R KNOs [FITE R
AgCl. BaSO4ffJ¥ fift 2 LEAE ALK Fo, 1 FLVA R B BEKNOs MR BE RS MR, 4 ¥ KNOs IRk
& FHOME £]0.01 mol- LI, AgCIHI¥E ff B2 FH1.28x10-° mol- L34 £1.43x10° mol-L'.

R UNE: RSP PEE o e T AR FE TR B R, RCONIRR KR, Cacid effect) o BRAIMII A AR 3 L2
T AT HR L IR/ x G52 22 70 R A A R 45 18 AT 7 1R 5 o 5 e 2 SRR B, 1A gCl BaSOs4
%, HUBMRIEZIRIER WA KR, HUUERITR . £ sE AN, BRI KR, Y5
TUCOs». C204%. POS . SIO* MOHSE SH S5, FEAK T B RO, MEUTiE v i s K.
K2, BREEWR/NEE, AL RRUTHE 14208 8 1 AT R R AE KM, TR A ORI &4, T2 B T
B TR FEE T M R UTE VA AR RE o N T DAV SR B IR A T VA AR B D0 ke i3t B R 8 o VA AR FEE 1 5
I,

RO : B P ARAERC AL, B R 5 A RUTE MBS TR I &4, Tl resg K, &
BATAEDUE, XFIRPRAEAL BN (complexing effect)

RHE LA IS ) B 708 BRI L R ARSI PRCASE 50N R A A (R SRR, AEEAT
YUUE SRBLES , 0 TOBC A S I (R SRR Bh TO0E , I 3258 FRL ) B 7 AR AN ER AR s %of 55 TR R sk VA IR 1
RGO T N FE BB FEA AL, JEHAE RS AR &, TR T R AR L
AT/, TR 3 2 R R

B IR R FAL, WREE L HAM A IRAEAE S TIE 25 5 UL /NN ZE R, BRI (RIVA A
FITSL o
(Z) ENTUEAEMER
EEEMTH, BRIV RLG . (B2, TUERMNEBFIT N, Bamisib I mE
WA HAAE 2o PRk, 20T MRUTE A UL AR RN JR T S AR 0, 6 sl SR N 1 7525
AFRAG & T 2 5 A3 AT BRI DT
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1. FEyiE

Tl T P BRI LB, AV P I R VA 2 2 B U T SRR 2 e
H, X ILGAR A ILTTIE (coprecipitation). 41, HITERIBaCLITIESOZ B, Al G Fe>, N
LU0, 7E15 2] BaSO4TIE % & Fe2 (S04)s, HMPTIEEIL I IE. ¥elk. T PIREADR
£ BaSO4 M4 8, TS AT KRS BIFe0s ARt e RIILTIE M PTIE BETS, X 2H E o i E 2
R 2RI — . PEAE SR M R DR R T B BRI, L rh 3 B R R
Bt -
2. JaUTEE

JEUTTE (postprecipitation)f& H T UTIEH FR M Z 5, AL CTRRIITIE EIRRGE ZFANEY, X
T DR 22 R AEAE R 8 1 00 T8 B RS 8 B ATV o Bl FEMg? AFAE T UTIE CaCoOalty, BEH1
TIE Rhe e B R R I A T A 2 LRI o W SRR R RS DivE S R, M piiE i B H IRk
B i F 0 A A Mg I BERS BB S TTE — e i B — BOT ), B RBE () JS Ui vE Bl 231 22,
XATRE R T RIS R B R, T S BUR IR BEUTE -

JEUTEE AT SI N2 ot b3 e 2, H BB DTS BCE I TR] ) IS Mg 22 o PR O B 1B 5 DiiE 3
FEVRA, FEEPTTE R BRI TR A BT A

(2) TEEHIERE

1. @IBUTTE R 264

SRS R SRR 5 A X W AN TR R AR RS KN, BRI 28R, rp SR A5 % 3 B fy
I ) SR AR o D T AR BN AE T 25 T 0 B ARV B SRR UTTE , BORABUMNRRER S, Xk
EHUTE M. AR (7-13) T, AR B IEUTTE R 2 T 81 21
(1)PTHE S FLAEE A B E AT o IR AT O AR TP VR AR R A B B, 5 T 3R15 R
FORLIT AT DTIE . [FIRS, FEUTiE G, AR TRBA0FITE. 98, ERIIIR AN RE KM,
AN REHORH, BT DTUE S AT 51 RS B4 R W] RE B R VR AT IR 22 . DR, TV A IROR T
e, WA IR
(@ VR AR =N K76l S 4 e ) [ R PO . = o Rl BT ) VAN 7l 1 P 2 B i 7 A&
B, FREUREA S WK, B AF ORI A 7 R DTTE «
(3)VULIE S BLREAE IR HEAT o TERR R, DU VA AR, AR AR X VR 2 B, 53k
PRI ERL: 55— J5TH SCREIRA 24 T (KR B e, R TS B4 (0T s BEAh, Thanis i in e,
T LRI B T (R BRI R SR K o AT B L AE R T R BT R T AR R, X

IR EERCRIITHE, JURSE R AULE, FIIE. Wik,

>

\\
il
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(DALt AR TTIE E B E4a, KUTE A BRI E — B a], XA SRR PR, i
WP RN AR I AEAE RS, TR SR BRI R, T R iR 2B B AN, TR fik
N T RIS BV, PRI A A B A A . IR ARSI — B RE R G IR f A O AT, XK
PRI AN, TR PR (A 8 T A R R BT o AR R B 0T R i A2 M A ¥
TS, /NG AR, N A S CERAR SRR MR . KRR T X, NIRRT, R IR
Ky BRI e ff.

BRAAE IR B UTIE AR 2 . X R DU R A LER TR, W2 /s A, b
ARV AR, JRORIRBR . W B BB AR T, R BRI, R R s T UTIE A . (A, R
A R B A TR Al 3R UV RIDTIE S SR UL, AS— € RESR mRTTVE AL s Xt PEREAT 5 TTIE ITT0E S
AMUARESE R AEE, R 2 PR UTIE AL
2. TEIBUTER AT

6 FE FEUTIE AU PR P — R AR AR /DN o T AR X 308 3 sl YR R 0 3o A R B SR AR e R B S

TR AR Giks, HERIAR, W22, XESKRE, mHEKER, AL iEmpkEsk.
T TERITE, EERBIEBINAA . B IEB . I Tt fob i BEER,  (383d gATE 2% J5

Bt PRIETE R FAUTHE AOTTTE 2 1 A«

(DUTVE AL BRI EAT, INDTSE TR I A dE R . ROV BOR R, BT Rk &2
LRV, RBMTUE LR . (AWEEER], NI Z, FrMEDERE, FILZImA
REHOKIREIFHERE LA 035850 2% o 58 NI

(Q)UTVE S AE T HEAT o T AT CAB LR B A, I/ 2 B R B A A 3w fa A Ale PRI T i
KL,

GBI NG B A HE ST, DART IR AAVE R A e B IS N FTHE R PRI $R 2, ne &6

Vv
&,

GUlEsee)a, NMEREIE, AFHEHA. BN, TUHEAESRKTIRERERE, (IR IA R
HELLBEE -
T IGUHE — S 2 R I AL, W SRR S ORI, B 3BT FHITE -
3. BEULiEk

NBETTIE AR, TR T 51— Mg AR MITTRE J7 i— M UTIE % : U FIA 2 B A2
Wb, TR R R AR RIAG SR ROSE, G AR T Y ST AEVE VR R P AE DT AR, TR DTVE FE 3N
WA SIH . R . IXPE AT SRS ORI . SR L Al S e R UTIE -

() s iRS TR
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WHREDTE e 2liF . 5 T8, SRR E B (8 L B, (HPTlE UG 1) & DA E 78 s
IR, [RIRESZ A S A 45 SR HERARE . NI I g8, YRl TR R AE T B AR o
1. PUUE Ry g

PUVEH HIEARB B S R AR Y . X T R ESRMIUINE, WK IELAGS IE . JRANN R AR
AN, SARPEUTUE R AN FI 8 AR, — AR TEUTIE, WFe (OH)sw Al (OH):5%, i Eifa 1)
PUEPELCGLIE, Pt RS R S IEDUE, WIMgNH4POs 6H,0, A FHRCE 2 I HIEJE4: K
HRLEUTIE, WIBaSO4. WEAIRSE, ik FH i % MBI, PABTUTTE 7 i 4R

HE N AR RO, HER A RN60°. (EILIERT, JE4CN ENEIRF, XFE A Re (i
SEE AR IER, AT R EA B G R SE N IR ORI g . EREIE TR e, A BE R e S 3
Auigefih, DABT IR IR % o

R T AT PEARA BORHE P IE A TR, SRS U8, B UTIE B TE IS B N O N 2
ST REAE I AR .

H AT TR WA K et U 7732, & A HLUTE A, BTk H 2 o SR ITE,
— M B D S R B S AR S ik g8 . Sk DR, F RS e B B ARG R R B B A FLZE e
B, EEMSRLEE, R IE.

FH B FRDCIERR AT, SO T AR SRS IS, HEMT U MR N (—FRAEIE200 °C)
REMEE, WETESTFANEER (AFE30min) , #EFRE, HREH,

BB CIE AT IS0, FIHIEA—FF, ZERHMEE . SERFEFER S GA FIRIIAR .
0 SEIE U » PN DTUE MR 8
2. DUTEIEE:

BRGRUTIE A& 9 1 e 250 U 3 THI R PR PRy 24 Joi AR VRS 4 £ D0 H ) BRI o AR B 2 R sk e RV i
PR AR G O, PRI TR B A & P BRI R 2 . 0TI A FEAR /N XA 5 iR
PREUTUE, AT FHZSMRAKDEGR: X TV AR R R SRR UTUE, v R UTE ARV TR RS, (HDTIE R b 22
TEMET BRI RS 2 F5 R B 5 o i (), BN (NHa)oCoOuafs i TR 15 Ca CoO40TTE s X T-1A i FE 15 /N
T A REZ BUSURAR IR DTUE , SR FH 2 45 R I LA o A Y Ve %, 91 4 T NHGN O AR VA DR R A
(OH)s.

FHRBRRDE %, I B bk, ELRERT LT BUBAR , (E e V5 A P52 i P v T 38 KA PR BT 3
DA B FH R B 3

VRBRIFAR Iy, — R MBS, RUINIE SVl T A DI M, i, BCEHEE, ¥
B S g8 . et IR, SRR R AT BRI . BERa TIE, PRI E#
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PP b PUREMHERE, HERRUUEILA, BEK ISR, USRS SR TRE, —K
7B S MRS 05 5 U HE PR RV 75 I S AR SR S - (1 SR . 4 P BaClaltiiE SO A2 i BaS Q4T i, i
Ve BB A S " E T AL,

Pk LAUELEREAT, —IKTEM, ARERUTE TRBCE KA . JUH R — R I UTE, TRERR S,
AT i

Bk UiiE s, REERUTIEDE A, SURNREF I 2 ek, DLGdd Indoue s itk . & 201
B, 2 UBG, REUOIMPERAT, NSRS, T AR Mk AR
3. VLM

TR T B EUTRE /K S FIATHE R R, AT ie 20 e s ik i B
4. YLREMRIRE

PR T BRAITIE K S R HE R I A A, A5 IRE S 7 A T3 A e o e A L ] 5 PO
BIER. BlINTEB RSO SHAK (Si0rxH0) , M THAG MR, HsiREIiiEm
SiOy, HAT S HIIMEL, LHEE B, AR ENE KBTI,

PRI —ARTES00 °CLA |, U AN BE B FE R IERS, o PR . 5 T A MR H e,
OIS FH B 149

FIRE VIR 5, N RS AE KR lTUE i i T 245815 min ~ 20 min, #&0 (Z)7540 min) ,
Pri, HEEEE. A5 HBREEE, A CKHREEEERIRT . BT, S, ke
fEE . JUTE B HT R IR R IR, BT [ 1 5

HHRRITIE S be . FRERIAE RS, RIA R ET g g,
Ut WS ESR ]
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BRmS

08

RREMB | W HAGE R gEE GRS
FREAT | 4 U1
H A g () 2 ( ) s LA ( ) 5 Sl (C ) HE ( )
—. TR TPRI2E. s A 7%
T AR E R E R .
HFEBR | = EEWHEEI A P, TERAEAETE,
I, HEBEREMAETIE . TR,
Ti. BIBBBEN SIS, B, TR ERIET .
—. JHEREENEEEE N,
. . WEEMMEH.
T
S N ]
VY. R EmIEH .
—. JWEREENEEEE N,
T . WEEMMEH.
Ba g b
S N L ]
VY. R E IR .
BEAE | N W C AN RN RmEC ) HE O )
el Microsoft PowerPoint ( v ) ; Author ware ( ) ; HE
EEgz= | (V) | C D
7 ( )
o T = o R i
Sk %%%(V),ﬁi( s A C D O ) BB O )
He ¢ )
%ﬂ?ﬂi‘i e = N S N St —= N . St - N .
1 2 4 T D UREy, I 1Ry, S 1R, DU 1R
BEEH (L
£ Ak | &
LMEMNTE S FEAREE . R8Il BRES. XEERT
{5 FH 75 B R EAE R VE, AR T R S8 A SR S S
2. EE . REM. BRE SIS s B TS, TERmmssk.
PRI Y Ko S £ 114 B B AT X S 3G 45 A ST I AS B, 0 Sl TR 2 SRk
BHaxE | LEEX.
3. E R R T I e, AR, R T T
BESR sz LA FE BB TE SRR O, ARBVREIANR . B2 UTE RIS R
4. 4 B AT ESR MERIC B, FEIHAT R AL R, ARBLAE AR R 2
B,
HEFIC
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HE TR R EE R ERRE
B—T PHRF

—. TEIREE:

P o 2 LR ) 5 0 R ) B AT

PREDE I SCAREAT 5 — R A, 1%L B T I8 K A Be—— RN v, 2 B L
S SRENEE VR R, PR R R D). 20 SRR R ) R AP
b 2 308N 1) PRI S5 % D AR T b R P 2 R IR KN T R R A R
— RFRE
1. FRRETLEERE

FH T PSR B2 10738 A 2 3 S50 R I v 00 R At 448 A P ) R (R AR A, S F RSP PR R
T 2 — 8 PR R T AME I o S B gt 75 A
2. BEHRFERE

HL RSP S AR P A [ 2 Ak 0 ) PRSP R, AN 2 A Y el A0 AR T P s e (R
1) MR ERE (D o B THERE] AR, AT — NG R R R S S 52 B 2 g s
VRO, AR, BT E IR, HE R RRER A B F AR RS R . X 7R SRR
R
3. RERE

(1) AMRHE: Bt CAL B R I CAL-I, BIAA T, RoR&si il CAL-100 H 100”4
WRRS, FORACHERERS 75 100g HIARHERLS o LI I AE & IF<100g BHERE RS IR B AR AL, Tona%Hl
P EEARIRES, ARCKI ) EoR A L 100.000g, EEAAERLD, R8s L 0.000g, A H!
BARANE, WFES, HESUERIERE.

(2) WKL HE: RFEEARHERE TG, 8N ERERS. PR EAT 2 B SR, XMRHER T
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] DABERS HEAT .

KAHEFEF: CAL—CAL In—CAL~ —— CAL dn — 473117 F g4 — CAL~ —— CALuD
. 0000, HZR.

B IO IR R T, ARG B TRk (1 00 o 10 2 1 Dl e, R R D RSP B AR
EMEE . TER: N T3 B AR 4 R B R DA R AR HERR A D IR BT K
=, EAPRER
L iEKF: RPFETRENTLES L, @0k, URLHCS . FREITWERR T REKT. K
SEOOK R, T AP, KA TP
2, AFBEREE: HONH#, BREes, 42s5RamERRK 0.0000. SR ERF],
3. MRE: MEILTAR” 88, ZpRAZRE, BEREW TR L, FEFRE R L T A«o s
EWR)E, RIATEe =Y R
4, REME: W TAREES, BEABRTHRE L, KRFERERGE, FICTARE, Sr%E, o
LEE, FEREYTASRT, BUEFEY CHARMBIRA) B0 I NZ 34 b B 254 2 i 75 i
B, RREOREA TR, KRR ED T E.
5. FRARXFRE, XFXRFE, MTHREYMEE. BERLT L FEEHSE, Sany, AEmEH
Tige BRIFHIRATE, S RPE R B E S A B R
M, FEEm

L R PRI CE R B A I FUR S B TE I A S B TR DUJS S 0 0 RSP Fi A8/ 30mins
RS 75 HRENE, RPARRIL 2T & K TAEREE

P Gy 45 R AN LA JE R 24 i NaOH I, 1 RV AR B, ANEERIRREARMUEAR,  DLG i Al
PR R AR E A

RNEF RSP RAE R RIZRANFE R . AT E,

UM, EERFAILER ST (IR RS L) , DU R —Ik
MR . I HIs B O Y e B R B IR AR

BRI A ZEIE R EBR, FRESCEYS, FERERE)s, RIS 1 2%, &
W A AL R ARG ST, SR R U .

BR K970 ity SR T B JECEE R ) P SR B R

BT RBEE

i R T I P SRV A U 207 ) PR 2 AR AR AR A e o R0 T AR 2 i A AN S0mL A

— 4 ¥ [ —CAL~ — CAL End
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25mL, F/NYFEEN 0.1mL, ATt 0.01mL.

SO & f S P R e A R LRI B TR R A e (AR R
WE @R BRI EE, TN TR R, WOk, BT i R
e, WHE (b).

1 3 52 8 R BE PR B TR M . P R B IR, AN RERE BRI, B 111 I B T JE S R
TEE v, B A T 2R - Bl o8 SR B TEUI , A e R TBCE A MR W I KMnO4. 12 B AgNO3
%, AR E .

M ARSI 7 3RV S IR TR B PR e, LR 28 T R WU S LI P RS, TR iy A
R B BELF o AR5 32 B G PR R IR A T v
— MEEEHATHES
1. HEERTF.

TEHI T R E S, B BRI A TS, SRR A R, sRE R
T P U R AR

Velk)a, SeH) B RACK A P BRI sh s, T R 2R AR BE T LI . R4 FRO R 7 A7 1) 1N B N 56 4
WK I8 ST R T AN K B
2\ EERENER.

e A AT, R AE R S R HAE . AR & 20K, BT IEZE, 4R
BT 2 S FE R . I FREEEU D= (UIZd 2D bk, TERZE KRN —E GEEEE
WEESL) , EEERANE NI R, EIEERERAERA, WE—J7RESEE CRESRER)
HE WA R LRI S EI A L. R E R R, AR, Kl
HAERBEAROKT, @A Za, FTIHGE, 8 ARKTRRARM T, REergmiass t. & H
NLIRPE EAE PR R FE /NSRBI, B 1k 28 10 T 4R
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il 2 2 A AT A AR R KR Al , R EAR . ZORE B A BRI KNG
i, BRSO . WORIIA G EOR, N E PR PR ERAE R

T AL Z AT AU MR A, BRI . R A, KR U B R AR K, B EDRAE
FEE R L, E Smin. WEER, REAKME T, WELERLRESAKEH, HAF, KiG%E
Jig#e 180° , HHE Smin, FMEE U, TEI/KIL SRRV AT o Bk e B R AR /K AL Smin,
A RAETC/K R T RT3 A

KB R IIRR R EE, LAEPRE, BEEAN, WEE4 M. RREGKRIHEE, &
FIZ&BRK B 3~4 K.

3. RNBBMESE,

TR R EVE AR S, ARESS 7R N BE_E BV N VE T . AR TRUSE /N o M B (BN
L, ANRELER S ket W=FEE) BB HOG SRR AT, NS D R
BAE IR B 2~3 K, UABRETEE WIE IRy, TORERAE AR EEAAS . BN BRI
I, RHIEE, RATRIHE MG 5 IR e s Bim e 2 AL, FTBURE, A T =g I mAE
T B PRI RIEERG ARSI N R SRR T o BRI L) 10mL BRARIRER EE .
VEVEWE T I, B S A R R VAR i 4, RS B 1 ~2min, BRRHARE b
Ve s R, HFREBUREIER. 5, KA E G2, BARIEERE “0” %
FEUL Eovib. UGS T e (A A R , AR EEN, AFEREE LT
ZIEERL, W EWURIZ 30° , e TR ST RS ZE T . NI AT 8IS e i . iy
FAE R E, ATEEHREILR. W AR BGEH, WA DR Rk T8, 420
FHTE S X B DT BB N ek . MBI SR, R AR TR b
KA EE R b, TR B TR e & T BRI AL, R R i B (L O
HEVE R A L, RS RRIR A PR Y, MEERANE i, IR, — W R,
AR HERR D06, FREVAR R D . TR, B TRE AT A e, A
B aA . HRAE, AR ZAE “0” ZIFZCL L, MR E 0.00mL ZIfZAL,
& H . WRITALE 0.00mL B, DU RIS FHTE .

R e B HE RO Tk
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—\ HEENER
1. EEERRIE.

K R T ELM e TR E B AR B e R

AR E B, HATFHEEEE, TAEANMERTOTH, BEMEH NS, KEHeE
B, BARAIRELEIE, TR M, BRAEAMEEE, TOosE, Wl (O P, HahgE
W UIZ3asr ChD M, CAB T G %€, &Rl AN 0 AE By, DAGid R 2 5 sl I A,
ANRE B ARAE

R BRGR e EN, e TARERAERT, B MRS, =IRREIE RS Th R ER, BB
AN BIE RN CLLE T F 0o WD, S BORER 2 B A — 25 4800, ANIMBCE SR K (b).
TEREAREIRBIRER N T IR, RTINS E ] A B ek, 5L
(e w2 2 B

FLRE G I PR ORI OB . OEVE OB R E SRR Y @ R — i ©
MR R ARYE G EMESR, RN TR, T, BRI i TORs e — & i
FEWANFR . D .

2\ EEHE.

I F A 2T, HEM TR AR R, A TR, SR MPREERSL R
BRMRZ) 2~3em. WTIRHEE S, HTRMAM O lom. ZAFILATE T EBRIEREE, AT
FWEH) 77 B R B HETHR, AR A i BT RO B A 38 5l I nvE oL R S G

3

i

H

i

EAEMRE W PNER, ARMEELET, KERALTIOARE. O, LB © .
50
N
.
i / (
C(a) BRI 5E T 0y #RAF Cb) = 7 B 09 R 1E Cc) il 5E # 1k

e S TR E 1R A
ERANFELRET, AT HARBIEEMER AR W, EE R Rk
MR YRR EE 1, A ERRAE AR, AERTRIRS . — MR E TRy, o] WAL,
T TR R, — AN 10 mL/min, B 3~4 3/s. 78 2 — @ MM, %7 S0 Bl 0T B 1 9
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AL . 1R B T 2 ORI, PO AR ST R HE . I 2 fUN, AR 0 A8 ) DU I b g R ) 4
W, ASERE) 1~2 WEZEEAHM. W, NSO 1, #BILT. F30AH 2~3 K5,
B TE AT, RN B R TR IR . FURCRE B V8 JE (VA T Bt W LR R, (A
R, FHETE A BER LGS o SR )5 RO BURHE I T BE BV N, PRSI . athE
5 L 22 DU DA g Ak 3 2 st R B AR T SN PR g ke — R 30s A AS AR £ RITI 3835 5E 2 R

B VR 52 5 AP R AL 0.00 TF4E, HATLLA 0.00 BT 3t — i 00T 46, XAREE RN e, £
FAR—BOREE, a/MRE, IREREE.

WS, FERWEE NRAR M, AR, HERK BK e, HR S
KENZIEELL b, F— N EEEE D L, RAEEH.
3. HEEIEH.

i T T G BRI G 26 T BB . SR KR s A AR R e b, AT O I B
T, AT RN E R e 8 L2 AL, (S AR T, Wy VR H0 R T IR
FRaE B FEIT T A IROY BN R, TGt R G R I R R 2 LLBUE W, 5 T
BB, 82 bR ) B A5 2 2R B KCPIAR Y, W2k 543 B2k i e I —/KF il L,
CAB IR 25 IRONIRTE R BRTE, SRRSO 0r B A 8RR, WE () .

3

I
| S ]
uh

Bk

== 24
_______ Sﬁ}:fil-rlﬂ E
B ugRE E
= 25
= s
=
(s) EBAME (b) I B8R i g (0 BEHENEEEYR

SIRTRRERPE
N VTR, WAEREE R R . SR T R AR K ITE (2 3em X 1.5 cm)
K AR R B, RPN AR EE T e, RO SN T2 Imm 4, SRR RIS
BRI R R RO R, AR RS PRI, WE (b)) .
FEAE FHY A S el T A 2 TS VBT R = AR S R, MO S S 2 FERSE 2 r 3
HE () .
B RKIR ARG 0 KMnO4 . 12 35S, 25 MR IAR MER 5 48, 7 e BV T v I P 5 s

BRI AL N5 1% R BIK T o
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WA, WIS 2 RS R ) [R) — B v WIS N 58 v T BRI IR 5 S8 58, ANEEST.
B VR B % p B, T 5E 0.5mm~ Imin, DUSEEEE & VA WR0R 2K, Bt 58 . S
AR ZE 0.01mL . SEHCHIEEONT, &0 8 B AR B UM, SOZ I HE /M EER O 5 25 AR
BN, R ERBA T, LB U

E=T FEM

BRI WP IR, T B 1 ZE R 2 . 0 B bRgk, RORTEFTRIRE T
(=R 20°C) IR TRIHR BIARER I R PR o 25 8 B T O s VA T SR VA T
AT L] TR — 72 B VA VR R B (A AR R I A 25mL. 50mL. 100mL. 250mL.
500mL. 1000mL 2% fl A .
—. RERNER

A EAEAE AT R A S R TR, R B SRR ARk M, ZERM%E. H R
FFET, BRI 2min, WE (a) Fim.

(a) R (b) BT (o) WHIRA
K AEER R

IR B2 U BB A LB . WERARK, RFESL, FedsE 180° , EXK,
FHEISZ 2min,  WAIANRK, AT A

Kt A M A BN YER T e PeikJrik. TR S PR 2 A A o Pedd BB R A BE N 15 5
TR, ANEEKER, BN ZE .

WARFFZEE ST IEE, b S EHgI%E. B SE RS L, PABT Bkir s 1
B EER L.
—\ REMBYIRE

e [ AP R A AR S YRR PR — e B [ A BT, BT/ NREM R, K O B R A
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PRI AR AR, Pl BRI, AndGse, EAU80A R A e ) , EBHEBANFEEMT.
Ry, KB RIS SRR B, b AN BRI T, B R K AR B
R BN BB A BRI, W (o) fim. WRemEg)E, BB EIgE, R
HOL, KBCEEERRRA . PG AR K B SR AGEAR P BE, Bt e A .
WEERRHELZ R (B0 300 .« BREEKM)E, IKEFEEMAREK 3/4 LA, KEEME
JUA (8D, MR RARIE RS . SRR R EER b, B NUKEHGEARE lom 24, 4%
1~2min, fS0RG PR ERREE0 A BE FRITE R T o PRI S NS T AL, RIS PR 2k, Tk =
R R AR R S AR AR Y] . SLEDZE ETRIIZE, 2 (o) BEFFEEMINES GHFAERVNT
100mL A&, RAZEFERIETD , KEERER, 0 TR0, BEEmRIE S, FHX
BISTHRY, WL 10~20 X, (EEBIRG AN . RIGBUERER, fTITmZE, 5 H rE iR
o HEBIEIET, BENLIRG 1~2 R EERAER R .

FEEARENTEEMEM S, RS RRR K, maERrKdEmt. AR A 2 =R
Ja, ARGENFEME, BWAEORIERE, VAT B IR IR AT, NS 216G
AT . FEIMEARIMN, EAGERH .

BT BiRE (RE)
MR o P DR HE B A X — 5 AR R IR I B IR 2%
— O
WA > AR (RERUE ) My ERE (R PISR, LA,

A
| ;

-
1S
(a) BkE (b) MR B
K R B O I R AR

FAREEIE , FRIER RS B — E AR IR R B2 —ARgk, bR 4R S AR 1 1
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FURZIEE R o H WA AR AT SmLy 10mL. 25mL. S0mL S58UA% . 3 BERAE &5 70 Z1 B 1A%
WE, W T RERRRE IO & A R . BRI AR B BBV, MR s
EIRLE ZI BT > EARROR, WEWRRER 22, DR U BUARR VAN, 3 FAR RO/ Y bR
LRME T AN 73 FEWRAE o 73 BEWRAE AEAX 5 0 M BC ) 3R BV VBN 1 P2
= RERTE

Velr i 2R AR K B CURHEERE, A BER . WE — RS B ROK e, SRR AR IR YL
Wk, ARVEBATI AR, F 1~ 2min, PEBURIEFOR. YRR, WRVER, M EKRKTE
Jrihie, FRFHZETEKYE 3 k. YRl RIWRE A 50 B A BE 55 AR EE (1) T # 58 A ANHUKER, K HLSAE T
ks 2 E
= WEREE

MHUEWAT, SEWUE IR K, IR RA . SMIKES, RE M U BGR L
B3 DARER T RS KR AR VA MR BEANAE o TR VAR IR, DA S i B B B 5 VA VAR o

RIS BRI, IR A SRAE NI T 1~2cme WA IA NN TR, DL G 8 S BE R B
ZHER WA, BN N B RS 2 R e H BRI g AR BT, R
SR A A s PRI (4 1 BT R B SR PRI T E e BIZI DL B, B RV EER, RS A TR
REAE D (BfeRiF AWML , R8BI, BIRRm. Miah T el EREKE D,
EEAZEIE LD , A TREATERRREE S, ERmZEm riaih T, HERERESn
T ) B I R S 20 B B AR, A 52 EIAGAE R — K b, SERME IR Fe ) IF ) S a4k 5
F, ORGSR SR L o e, DARR 2SR IRAE S PRIV o BUE R, ST B AR5 T
fogsmirh, (R SBURITE B, FITRTE, 1SR IRE BREER T, SR 1E5E 30 &, A8
HEROMSERF R, IR SR A AR 4% P BE SR AR R EFANS, Wl From . X T bRge i, ARl T
BRI R IA, 5 AF 15s FREGHIRE -

A5 73 P2 W A% HOTA VRIS 5 IR IBCHA VRO IR 19 VLT 22 i b 2 ) #RA T 5 SRR R B AR ) o JBOVR
B ERERE O, (R TR RZI AN, s 0, BERRRE NS wAS TR IT .
WRE 58 Jm N S BI EORK g, P R 2 ERK bt 4%, TR E e B .

pasan
5
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“oirieE”  (SLRER) IRIEE T

—. WRERMEFAE K

ST SRR AL L B B IR B R IR —, B ST B IR B R A
o WEARERZ], IRAEXN BRI B R, 2R IE R SR 0 b
WA SRIG R EIRE, PR S AE S IR AL 20 b e i, 37 828 R g o [e] 3E ) E
B TR A B TR N 5 S A A R RL 22 IR 9 R SRR I 22 S A4 JEE AR 2
ARSI T RAIFI 2L

L BTSRRI AR NG, BRI R R VSRR HOR, B 9R5
AP AR RIS . RS “ &7 MR IR, S0 Hr 1] A g ok )
ARRE T JEILE B A VAR SR SRSy, 2 AR 5% S0 M U5 12k 1 S BT S P A R
ZIHE, JFr A

. BEFENFR

NI SR FEEROR, KRR . SRR A SRR T 3 AT

W) RIEHALHE, AR AEB ISR N AR S MRS, bR AR
A5 SR R BERE, V)R s RO A2y, FATRIEL .

SO SEIR TR R S BT IHRSLIe A, RHNERHED, el fed, Bl
AONER, FUTKETES, IR SE R EIMRE Y R T B X

KA T SKIEUR R, BEORZAAEARE SLI I Pl S sSeie i, SEE R
ITHHRALE, XSRS AUR AT B . WHE, SSRGS BB AL .

=, RSN k2

SER G 36 S, SeI A JE 12 4,

M. #MREESES

1. MRS T EM RS A . (OFrfe2sLse) CETRRD , =% HAE Bk, 2020.
2. AEWHSE £, (T2 )18 SSIIEAE) , UL KRR, 2019,

3. WS, FHEI. (i) GEIRETFHRRIEAD B, Tk
ML, 2013,

4, K Eg. (Vi) (EEREEF HMRIEA) . SEHE B, 2009,
5. WRAEZE g (OPTibasent) SB0R, T AREE, 2015,

I, REBE

LB IR R S
ST, SRR IR . RS EOR SR BR A B, B TR A T R
FSE

235 7R A AR A

W NH SRR 5l AR R BB VIS, B IR A I BB R .
3R IR ER

SR T ZVRUR SR AL ER, B Rt A A IR IR ar it A 3

5
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K —. SHRFERIER (G F8D)

— EWHK
1. EREEMEL. € ER RIS R R,
2+ GRIIFRGRER DT RO B EEAIRAE AR AR R T i
3. REIRMERA, EEFF, AT HCSR SR SRR BodE ) ST 15
. SEREE
() M R RIAR R T i

IR BIRRE T VE — R BRI, [ E B AR B A AR S =
1. HENEE CORERR

i TARER — ABUK . TP R E MR R (. &R 705
HER R . FRER, PR EY BRI RTH, AR AR iR
2. [H5E R

I R ARG — [ 58 ot B R (BB A s [ A4 R AR iy A, ELANIROK,
FERAPEARE) « FRENSEAEDHTRT BRI 9 TSI Bkt
o RIIMAE) MVERRE, FORE AT R T INE € b & R RS 5, AR T & L
AN 1 [ 5 Jot B Rl R R Bl 2R A AR I AR RN AR LA, . 28 HA B R
BT RN E.
3. IBEARETE (IR

REZ TG WK DA COL RLIIPIFR « ZERIRE AR —
AN R 1 R BRI R I BE R MR SRR R T AR R
S, ARG E RS BRSO BRI R, SRR KPR
HEAER R . BUHFRE, B2 BN BN 07, R RREIBTR,  RIAR R
w ROl OB, AR IR A NS S S A S R E R R E T, 1818
MRS RS, P AR B A R RO 1 0, RS E IR I A AR VR AR D, RS
L ERE AR R R P b, AR R . R U R E A L, 4k Eka% |
i, BEEAENIE, RAHETE m, MEL4RStT, AIRREE 0. WIRBTE
2 2 BN AT H )RR i
e

OAE B — MR ETNE, WAV T ERERERMEGURE, T — T4k e
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FHE RSB S UL, HUSOPR B 56 22 FH/NAT T #5 L
QFFIRFRERS, — B AR B S AEFE AR LR L2008 0T 2 F A% 2140 B K1 Bk
HabR . IXFERE R T RRERI E], XA GHIR R
=, EBAR
FERE RV a2 —a iRV BRI AR SULBEI Npett: FREm:
Aok HERIMSE. .
M. FREL
1. AL EEREDL
B — T I NREMOCE TR, SRR, Al MR BT E mi.
FHHRE N R T TR I NG i, SGPIIRTTT, R HE /NG AR R 10 5 o & A
my. WIRFREZ 2 (me-mp) BUAREERI R & .
2. BEHEREDL
W — TSR /NP TBCE TP g, SRR, IEERE, AR ER
“0.0000” )5, FHEHRE MR T TRARFE I INGEAR , SCRIRP ], s B iR 1)
JifE m.
3. EBIFREVE (ETE) FREX 0.5g ZEMEYI KoCrO7 (25 295
FIARSAG A 2 1.5g FER R _EHRRD SEHED R KoCraO7 FIFR S CAE FEAE A o
FHRT, HOEERE, fHXE3E5R90.0000”, FHACSECEFREN, R o e -
H, B KoCrOr N FEF S, it — € &5, BURRFE L, RERPIERE
¥, BonfERel, HEUEAFTEIH KCrO, &R, R &4 H fE£10% LN
(BP0.45~0.55) , W& NEH MR, M KEAY, af4ksuil, s,
M FF L BHR, DREEFRECE el T35 = R .
4. EERFREVE (RETE) FREL 0.8g SAAMIATR (255
F ARSNGB SACN I AR EORUBAERP R e, SCRIRPT], B, AR
27140.0000”. FHARAIU R, K SALINIE IR A HE IR b, Wil —E R,
BRI R4 b, SRR IS8, o i, FAUE B s SR v
B, ERMEUH M EERITEL10% LA (BP 0.72~0.88) , ics%dE. Wi H mEAeE,
ahel, dE T, WFERERR, QRSERRHCE o RE sl AR R HERI
5. [E]E B EIEEL 0.6129gKoCr07 (5 Ji5)
W — TR /NP TBCE T R g, SRR, ISR, I3 ER
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“0.0000”J5, FHEHRL MR P P REY) T KoCraO7 B2 I /INBedfi B 2518 3
0.6129g, KMIRFIT, FIRZLERG EREUE, IHEnd.

. FEERESTER

1. AL EEREDL

FRMIIBRE (g) m= s NGEMAARER SR (g) mo=

WA R (2) me-mi=

2. BEEEHREDL

R E () m=

3. JEIVEMREL 0.5g YR KoCr07

FHomAFEREE (&) m= s AR (g) mo=
4. JHCETEPREL 0.8g SALPATE T
FHmAFEREE (&) m= s AR (g) mo=

5. [HE L EFREIEREL 0.6129g FEHEY) T KoCr07
[# 5 FE T (2) m=
A JLREAEER
1. FRER, /DRI, TiEE, BRIFERT— IR S e, BT
2. AR R KT
v TR E LS TR A BT B RO xxoxxxxg.
4. BV 2GR ST JLIRFREIRAE, IFAEAR IR SEER R s FPOIRAEE B A O FR 5058 (min) .
5. SRIFRERT, AT B3 —E B KoCrOr 25>, 45215 KaCroO7 BN A FiI 2
NS
6 TR VIR — MR B R B AR . BT T RRECRIROK . 2
MRS E B IRAE . FRE IR E R S T4 PR s 3, — IR — e &=
e . J5#E 2R T RIS TR, %A S5 COx RMPIIR . FRE BT Je 82 1R
FER TR, dEfPREE, SRS EIH — AR S AR, PRI R ZE N
0 R i B hAh, ek RS T SRR L i
+. BE51id

S0 O SR A N HE B LA ? S D ?

(98]
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K" mEFMAEE. FREER G FFD

—. ZITEHK

1o BAGEREAR T 2 00 HT 10 P BR AR B A

2 E RN EREE. WE T 3 R .

= YRS

1. l5: 0.1mol/LNaOH ¥& ¥+ 0.1mol/LHCI &+ 0.1% FFIEFEFERF. 0.1%M kTG 7~
e

2. X% EREATHTEEE . SRR G BIE . WEE . HIK, AER. & THRR
MG T IEAEE .

=, PR
DL ESE R, ARG e ErfE A .
1. W&
(1) AT =R — 2R ES (Bx).
(2) KA
=T - e A
o vt S0 =+
kbt e
AR B e -
: A= o =R 5
CFEFEE D - = EFRFOE
BEE+
= n T =& = -
|| 1 R Al B =48
= I ahS,  =eeae
AR BRET D H M=t . B
] e
7= T

(3) #AEDIR:

> Uik BRER. BEORAK. 47K 173, BERE. NE G

> e PRI NSRS TLIR, AR EINREA h, WRIE RL N 1
13 ERRAL . Badpiezh . TE i, 3 X,

> WRH: SRR . IR E 2L

> TR RZIR AT EE, AR B TR 45°

> JIOW: AEEE. FEE. (FE 155, GEBEWRARELO
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> DXl WEE PR UGEREL R T REAE A A
2. HaEih
(1) & — M B U QB AR — R s
BB RPN, BT 1 FE BV ) 28
(2) M EAAIn(EARD », S EFRETEIRE . S A AR AR E IR
(3) ##: 10, 25, 50, 100, 200. 250, 500. 1000. 2000mL
(4) Bifh: Tth. PRt
(5) R
R VRGBSR, H SR/K,4l7K 10-20mL 3 1K)
PR VAR B BB BRIKEAE (DEZ U0 | 3/4 PR, (1-2em) B FB5T (10+5
70
3. BRE P FH W E
(1) FEMM
(2) BEOARESR: TR, B PR

Q) FHLE (FHEYREES, —%3 0.1mol/LNaOH %%, B—3% 2% 0.1mol/LHCI
B, FEIFARIE)

13 i 2 1 | @i, EBRRE |
s N mmEEEEs ) :
Ak P #F, AT J—
B ﬁ% m /’ Kb 20 C
... [| ~10mL. B, EFENR | (g5 | -
C.HE% Urk) | . 3% - % 3

% B ARE y. E- 1
(BMR. EKEK. 2 ~10mL. . EFED : %L:sza:i? > 30 IR
Egg —— ag;i? ﬁ]ﬁfmgﬁ,/ | @25 | ~
e v o
F.ﬁ?ﬁ?@.(ﬁ{f) , THE (?}p?/mzl/f/ﬁﬂlﬁl%ﬁﬁﬁﬁﬁt | {
G B r
+ TEE: BEREMES ZHTHREEE e EMEriR y
Vi

o BRI R 1

: — | kAR ERE. BE. FEREZAEHS. TR,
el R R a

I K B JE iR dE(0.01mL)
LEFIED, BT | SERANTER K RORE

M. AERNLEAIEH

1o PR 58 DA A 25 o

H 20 mL B3 # 5L 20.00mL0. 1mol/LNaOH ik T 250mL #E M, JIA 1 3%

FA R s 711, 4 1 2 5 P 1) FLCL 30 5 VO I BV HE T i, 22 T PR 2 (AR e £
LT FER HCL W E A AR . SEBERI 2 0.01mL. AT 2 WK, 5P AIAR
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SR .

2. B T R AR S o

F 20 mL B & #2 HL 20.00mL0. Imol/LHC1 ¥ 250mL 4+, I 1 3
ki s, KB o R 1K) NaOH 33 22 W I B HE R R, 28 7T Eh O €78 J v by
t, H 30s AAHRE, CsRIHFER NaOH Wi E AR . S 8HERI 2 0.01mL. ~FAT ik
B2 W, TSP E A XS 2 22

3. TR E B 1 SR S b

W 5E A I 11
2 EL NaOH A FH/mL 20.00 20.00

7 € B R HCL M1 80/mL

T B R HCL &35 8ymL

THAE HCL i € A A /mL
THFE HCL I 8 AR AT 35 (i /mL
4. o € BRI IC % 5 AL B

W 5E A I 11
L HCI AR F/mL 20.00 20.00

i %€ & P NaOH ] 5u/mL

T 8 & NaOH 52 4/mL

TH#E NaOH ¥ i€ MR A #/mL
THAE NaOH 1 58 MU AAFA T 358 /mL
T, SRS
THIRIRIEARSZIN A, WRLes A AE A, VRN AT A 1o
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XI=, RESWNENRE G F8)
—. ERHEK
1. TR ENESEIERE X, ) m B R A 77k,
2. VI EREWEE R AL 2 IR SR S A2 B A AR AR T
. ERJEE

W EE . BRE A RR ITRI  FBR R A, B A 2 AR R A
BT SV — A R 2 o TEVHERA BRI R, e A —
BRSBTS T L ER.

KHERITTIEA MR RS (X AN R e . FREvEm R 2, H ot RF
PREWKRE S ENSE HPAK R E m, HAREAKWEE & (BRHEE &0 it
R AR bR A

A, RESRMAS ZEA WG R, 0T FEEAIT& B RER R,
X R FH 28 B AR SR L o AR T E A8 F ARSI AN 2 B0, R A A v s oy S 2
B, H 25mL FEF IUEIR/K T 1% HAR SRR T 100mL A&, 5 4 KE
SHAEfG, MEMSAL /KRS A TSGR 52048 LMY EAMY), BT
—I0 T RRE, VUG R AN A B O A A A N g AR M PR 2k

= EEEIAES
MR WEE . BEM. BWE . IR, A D BRI,
M. SERPER

1. EEIRHE (FREVE) (AR

W T HANRT MR SomL HEMBE 73 i K7 EARE, B8R my, idsk
2 0.001g fir. PRI U I E & R 2K, WZ 0.00mL ZIBEAL, MR & & st —
ERI B Vo, Wyt SmL KT CRREMHEIE RS, fF8%ET, R i+
K BIR m g PR R Z RN Z K& m . P FVERR & 8 M 0 2
10mL, 0 #| 15mL, 0 %] 20mL, 0 %] 25mL, 0 ] 0 %/ 30mL, 0 %] 35mL, 0 %] 40mL,
0 2 45mL, 0 %) 50mL SEZIFZ K m ., HISLI/KIRI 7K 8% BEREREEIR m o, RIW] 1S
B EE KL E V o THREEAEHEAV (V -V o BL Vo NRALER, AV Y
AR, 2 S B R T

PUKs— 32 50mL i 52 B AE KR 21°CREUE 3B 73 SLIR B 51 T2 1.
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£1 SomLFEERIER OKE 21°C, d°=0.99695g.mL")

VomL m y+,/g m y/g m /g V y/mL AV pmL
0.00~5.00 34.148 29.207 4.941 4.96 -0.04
0.00~10.00 39.317 29.315 10.002 10.03 +0.03
0.00~15.00 44.304 29.350 14.954 15.00 0.00
0.00~20.00 49.395 29.434 19.961 20.02 +0.02
0.00~25.00 54.286 29.383 24.903 24.98 -0.02
0.04
0.03
0.02
0.01
0
-0.0D 90 5040 10.00 15.00 20.00 5.00 30.00
-0.02
-0.03
-0.04 o ey fafe =. T et
-0.05 TEEmR R dh R

F£2 SomLBFEERER OKE °C, di= g.mL1)

VomL m yt4/g m /g m /g V y/mL AV prw/mL

0.00~5.00

0.00~10.00
0.00~15.00
0.00~20.00
0.00~25.00
0.00~30.00
0.00~35.00
0.00~40.00
0.00~45.00

0.00~50.00

15 LA Vo (RIS AR AR, AV RPLPR, 2] somL i EERHEMLR, MT A,
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(T PL Excel fEE, o PAEEE &)

2. FEUE AN R R A R v
JH# 1) 25mL RSV RS Al K T BT 1) 100mL =i, EEEE4 K)E,
S A S TN Gt B Shedk EGARYI, & AMY), T AT _E 5 AF bR

id, PURSER S, WRWE SR B/ AR, NOCHnic . GBS R
IEE, AHNHEER rcIFaE HEER. )

3. Vi VR IR M

ST R P i PR 2 2 BT, K 30 RO A TIPS A o R i v R
B, RN FIRR AR FE IR AN R CBOM 40-41 T, AT AXHEEE A 5~36°CIH)
T ERGHAT VN, 3B R .
Un7E 28°CHT ¥ 5E H 25 0.05mol/L ff] EDTA YA 35.40mL, &8 = iR KR #MEE
HHEHE N 20°CH KA.

T BBREE: 2 BOHEREE N, A ERHERE 0.00mL JF45?
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PR 1 ANREE T KEE ERRAEE (d0)

PR 2 BERARMNSBNATRE




LGP, NaOH FrfERRIVECHIFIFRE (3 ZERT)

—. ZWHEK
VR B e, R e s i (3
2.5 3% NaOH et I il . b5 8 S AORAE -
3. AR 5T IR P SRS ) R AR R A e B SR
4. B3R % 7 45 L 1B S AN A BV
. ZRJFEE

RS AE VA — M HH] NaOH il KOH #05t, M HAE# . Ba(OH)2 1] LAH KL i
RERIR BR FIBRAR VEE 5 37 o

NaOH 5 1R 5% IR K PR S 2 SR ) CO2, T, 185 NaOH H i %5 NaxCOs.

RMJTFER: 2NaOH + CO, — NaCO; + H0

BT BREREA I AEAE , X Fas IR s R, R 2

FR25 NaxCOs 3l & 177 15 2 NaOH Se L AR (49 52%, W/W)  (JiiE Sy
HO BT NaxCOs FEMAT NaOH VAR L AE R, 188 utiE ik, Kk, T
AN, B A2 NaaCOs [ NaOH i . £ NaxCOs JL3E 5, Al EL— 2 &
) B3, MR PTHR LRI AT . Ak, FHORTCH] NaOH VR A Z8TR/K, S in 4
B, BrEH AR COz.

A AR o ZEE
AR S e I /B R — R SVE (KHCsHL04) AF 9bn € R AN ISV i . B 5
TRAl, ERRPRE. AP, RO R, BERBER, bR RN

Z — COOK Z — COOK
| + NaOH =——= | + H0
. _~—COOH . —~—COONa

SRNEFER e, FEAKIER P S, P A B R A R 7

AR FRE 74 &0 24 R 1 S 1 ot RV AR 1 S S B R AR, T 1B HE NaOHL IRV B
= EWAE A

1. X%

PR BREIM AR Beh M. =5, RIUR MR E %
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2. W

ALK T HIREM . AL

3. Wl

0.1% Mifkta~ 7], HAEEANER
M. SERARFSHER
1. 0.1mol/LNaOH ¥4 I fic il

HEHEN 3mL (5( 2.8mL) %l NaOH ¥R TR+, FHEMKHEEZS S00mL
H, PR TFRGDES, NS, FH.

CUNBEM +2.0 g B4k NaOH (75 & FE_ L IREFRED + 50 mL 7818 /K——% A 500 mL 55K

PR 77K He AT HBIFIIE (REIE) , T RS

— v A 21 " e e
i s A WL, T e L

T 0.10 mol/L ¥] NaOH Wi . ) %k

2. 0.1mol/LNaOH ¥ ffihs

FH sk & PR B — 43 ©LAE 105~ 110°C Kt 2 18 3 1 FRAE AR R — H IR 4 0.5g,
BERE, BT 250mL M+, F 25mL 2 5 HIA 2 & K B se 4, TN 0.1%
FABKFE /R A 2~3 6, FIRIECH] I (1) NaOH W0 & B IMAL 70 Bl 9 A RB 28 4
SR AR, FIRMEE HSL5 . PATINRE =, R E B, #EHTR E B 2 240.007
ZIEEE<0.00" %I EERE R AIAL B o TR = Vil 45 R 1A 5 22/ F 0.2%

250 mL HEEMH + ~0.5 g AR HREM +20~30mL K, ———— {FZHEM, AEE +
i 1 0.10 mol/L NaOH V& ., . PR
2~3 K, SRR, AR, MR, PATRRE 3

o BB (1AS . 115 NaOH ARAEBRIGIREE, R B2 R A KT 0.2%.
. BIEicF R AE
1. IR

D€ 1 2 3
FRECHEER AR | ma
ROHREHT | m
i /g m (KHCsH404) =mi-m,
T EHFENaOH | V (D
WAL | v (R
V(NaOH)=V () -V (4f)

Vo (Z2H) /mL
¢(NaOH)/(mol/L)
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€ (NaOH)/(mol/L)
#0522 d/(mol/L) di= d= di=

SE5 MR 2 d /(mol/L)

AT Rd = S x100%
C

2. BB RERTE

m(KHC,H ,0,) %10’

¢(NaOH ) = [V(NCIOH) — VO]_M(KHCSH4O4)

(M e 0,=204.2g / mol)

Myyeq,0, @ KHCsH4O4 FiiE (g) o

N SERERER R

. fn25mL &K, AR, BEZHRAMARB TS HARE, WK, HR
PRYGEEIRA, RERAUIE, JRABEERIERF, REK,

- HARSE IR A BIAR € NaOH RN, ZEHIEYERIETE 27, AREA P . LFedE
TR BR A = 735 70 ) AR 0 2 g N9 A T B BRI pHL SRERVE R A
L. BEE
19412 NaOH ARk AR AN BE FH BRI i 2
2.AE 75 FH AR EAUPRELE /& NaOH ?
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IR HCLimRRECHIFIFRE (3 FBT)

—. LWHEK
1. PSR TIAR I R R (R, 53 R A 2 2 IE W I T o 4
2. FEAR R bR HE VA TR C 1 FAR 1€ 5725
KNI i BURSM. 57 b A 3 4 AT TR > N
Z. ERFE

W HC 545K, HCUARMEERIC I EERCH], R ARR LA BOE IR TS, RS
FHHEHED) 57 5 HR

FrsE HCl MIZEHEYIR: To/K NaxCOs BUlifS (NazBsO7 * 10H20)
ARG

Na,COs + 2HCI == 2NaCl + CO; + H>0

8 2 N ey, R pH N 3.89, 18 HIL AR F My 4 - H R LDIR A VA AR 4R 7R 7,
A 3 P RS E 4R 7R 7
=, SERAUER KR

1. X4

SR FRE R, et . R R
2. Wl#l

WERIR . TO/KBRIREN . WL TR R IR M 4 AR L0 4R R 77
M. #IERNE

(—) 0.1mol/L HCI 7 ¥4 i e i)

EHUK HCl (FFF 1.19, %) 12 mol/L) IEFA.
0.10x 500
Vs = + ~ 4.2(mL)

500 mL 75 + £ 4.5 mL W HCl (HEFERD + ZI8/KHE 500 mL

R, B
—H (AL 1 VL B HCl ¥ .
T LWL, R o TRCRERLT 0.10 mol/L (Y HCL X

H/NEFEDOK IR 4.5mL, FBIAFUCEA & E/KPEFRS (i X ot
7)), IKFEEEZE 500mL, #E25), Wi EiR%s.
() 0.1 mol/L HC1 b HEVE WK B b5 7€
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1. 0.1 mol/L HCI FR#EVAWRIR B 11h7 & _(F R EBAER R 7D
(1) LD EE:

FH 2R FREL 0.12 ~ 0.16g T/K NaxCOs =453, 43 ) B T =4~ 250mL #E T
I 20~30 mL ZRTR/KAE 2 A, BN 1~2 5 F RS 4R /R TR, P ARbR 2 (1 HCL V30 52
R OB ORI L RN Bk, FATIRE =0, 115 HCL PRk
TR
(2) HCl ARV R B v 5 A 3

2xm(Na,CO,)x10’

D=1 e -, (vayc0,)

(My,,c0,=105.99g / mol)

(3) Hfidg LR H
I 5E R 1 2 3

MRECGHEEIR G | m

7K NaCOs Bl | mo

H/g m (NaxCO3) =mi-ma

WEMEFEHCIH |V (B

SEMMAEB/mML | v R

VHCH=V (K) -V ()

Vo (ZFH) /mL

c¢(HCI)/(mol/L) ci= = c=
C (HCD/(mol/L)

#a Xl 2= d/(mol/L) di= do= di=
SEH) 2 d /(mol/L)

AT 2 R = S x100%
C

2. 0.1 mol/L HCI AR#EE IR E idn 8 _(FHIR &R - R AIB S EAER AR FD
(1) LI I

FH 2R FREL 0.12 ~ 0.16g T/K NaxCOs =473, 43 ) B T =4~ 250mL #E T
B 50 mL ZETE/KAE 2 AR, FEIDN 10 R B 48-H R L0 R ), FAEbR 2 1) HCL IR
WE BB MG AN M, E 2min, AHEER, HSEWERBBESOE R
ER RN R FIRHE SR . PATERE =4, THE HCL bRAEIERIREE
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(2) HCl bR e T+ A 5K

2xm(Na,CO,)x10’

D= e -, M (Nayco,)

(My,,c0,=105.99g / mol)

(3) Hfidg LR H
I 5E R 1 2 3

PRECGHEEIR G | m

7K NaCOs Bl | mo

H/g m (NaxCO3) =mi-ma

WEMEFHCIH |V (B

SEMMAEB/mML | v R

VHCH=V (K) -V ()

Vo (ZFH) /mL

c¢(HCI1)/(mol/L) ci= = c=
C (HCD/(mol/L)

#i X 2 d/(mol/L) di= do= di=
SEH) 2 d /(mol/L)

AT 2 R = S x100%
C

fi. EEREM

1. TR A TR A AR, DA AR € RS S PR BB HE T K BRER B,
SR “UREIR T AREL, I N RGHRE ARSI 2 2 P

2. 1E2 B E R AR AR, A AR RIS . I, ARV RO E AT
FIL & sy, NAFEROINAL, DB E R, e R=iEn, HARRE.
L. BEE

L. EE s RIUE 2 AT A BRI RO VE 2~3 T TR e A 75 =
TR REZEMMGRERGU? Mar

e JRE YR E TR E N BE I ZR TR AR R R IV, 22 R S e R i . AN 28T
B, ARGV AR GG 2K R, G A s i B F ey
M o

2. VEMRIEUEY) I NaxCOs 5 FH 28 TR AR AR 105 7 iR 2 otta?
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% AT, TR AR AT 20~30ml, fEIX 2 (AR, HIiFER R n=m/M,
5 CE*,

3. ARiE HCL AP EEAEY) R NaxCOs il NaxB4O7- 10H20 F- A A4k Rk ?

% FEMEY) NaxCOs sk f2 2w, AR AT R T8, ORAFE T TR A3

FHEYI BT NaaB4O7 10H0 MR s2 28 G il [ 2l i, EIR TR K, FRERAXRZED, A
WK o B ASS I X IR N T 39%0], 52k e dfoK
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KIS, BEER A IRARENE (3 FAT)
—. ZITEHK
1. B4R SE A BRI 5 S R VA ROAR P88 1) e I 5 B
2. BB E T E A R T
3 AR FH R I S AR A ot VA R ek U 5 R 2 R TV
=, ljEE
BERS N —Te9Me, FLBI MR A KO = 1.8x105, BRIULT FIARMERVA M E 3w 2 . b2
THE B R N P52 NaAc, TEKIER A T 558rE, o B ERVERR R Ao N0 F
HAc +NaOH = NaAc+ H0
=, AR AR
1. AXER
RN BWE. bt HERM. 2. RIUROEREE . WEMSE.
2, &HI
(1) 0.1 mol-L"' NaOH FrEi& R
(2) 0.1 % ByEKTERT
(3) VKEEER(17mol/L)
M. ERENE
1. 0.1 mol-L"' NaOH An I A& FE b 5E
e AR I IREMT (KHCsH00 1E A5 E S EAANIE R I BAEYI BT, BR[O A :

= |—COOK ¢ NaOL = |— COOK
a + H,O
X~ COOH . _~—COONa 2

R — a0, FEARE TR AR, U R B E R R 7. ARAEAREL A0 R
PR SV R R FE M AU A AR AR, B NaOH IRIVRFE

F R VEFRE — 13 T FE 105~ 110°CHE T 2 48 5 [ HEAR R — HIRE ML) 0.5g, B
ERRE, BT 250mL #EHEH, A 25mL &k WA E KR T4, I 0.1 %
FYBKFE /R A 2~3 6, FIRIECH] I (1) NaOH W0 & B IMAL 70 Bl 9 A RB 28 4
ORI LE R, [FIRfE o PATMUTE = UK, B U 58 1T, #B B 1 42 $10.00”
ZIRES0.00”ZI BERE N IOALE . BER = VI 58 45 B P38 I 25/ F 0.2%.
2 AR T TRV VP i 1

-124 -



IR SR E D VAR R S N BE, B =K ARG — 1 SmL (R
YR A U B AR FEH VR B K BOIR BER B E , — BT 8 SR R 5 AR, AIFE R AR R
W 30mL 24D BT 250mL AR, HZARKMERZIE, 2 EMERS, Wb
2
3 AR 00 T G VA VY M

PTGV ) 10mL A28 BODORRE S5 i, e P BE =0k, R i MRCEBORG B i )i
BT 250mL HEJEH P, IMANERBKHE S0 2~3 W, AR E4F I NaOH ArdEiE R €, |
FIINAER NaOH ArEisil, T S BLHIALOAERR S 5 0ot 2 WA PR RN 2 R AR
i NaOH ARAEE R L enaon FTRG E IS THFEHIAARR Viaon,  TH L BT U R R Hh I TR
HEKE (g/ml) .
Fi. BEOx LA E
1. 0.1 mol-L" NaOH VA IR L HIAR 2 Bt i s 4 R 1THH

I 5E K 1 2 3

FRECESHEDD IS | m
ROHREAHE | m
Jii /g m (KHCsH404) =mi-m>
T ETHFE NaOH | V (I8
W M ARYmL | v (R
V(NaOH)=V (K) -V (4#)

Vo (Z2H) /mL
¢(NaOH)/(mol/L)
¢ (NaOH)/(mol/L)
#i X W% d/(mol/L) d\= dr= ds=

SR 2% d /(mol/L)

AT 2 R = S x100%
C

2. 0.1 mol-L"! NaOH FrEE A FE bR B 1B A

m(KHC H ,0,)x10’

O = [ (NaH) 7, M (KTHC, H,0,)

(M e n,0,=204.2g / molD
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My .0, @ KHCsH4O4 MfE (g) .

3. T PR A VDT B AR A N e A T sk S A RO

I 5E U I 11 111
NaOH Fr#EER I (mol/L)
TR ES R AL (mL) 10.00 10.00 10.00
I 5 M FE a1 | v (D
ik TRV VB TH R
NaOH M & 1
(mL)

VoK)

V(NaOH)=V (K)

-V )

JR ISR I BT WA (g/mL)

JRRERR PR EWRE (g/mL)

4. JEEERIE R B R A S

c(NaOH)xV (NaOH)x107 x M (HAc)
V(#BIRMHAC)

-3
pURHAc) g/ mL) = 220  S(NaOH) V(]Ygoo];) x107 x60.05

p(EHAc) g/ mL) = FiBefis 4 x

M (HAc)=60.05g / mol)

N BEE

v DEBE R At 4 B B KA D9 da70- 7002 Y R AR i PR 22 75 m] A2 B B

2 LU I RIS VR ? A M RE R TR e, R R O 1 B TRV
L EFEALER ?

3. MEE . MWE AA RIS € o b b BRI =R e B A%, 10RI R
LA 2
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LIt EDTA fRERRECHIFIFRE (3 FBD)
—. RR B
1. T fi# EDTA bRl Bbs & R .
2. HEIRFCHIFIFRE EDTAB by BII 7
=, RBRE

MGV R AR (I ERR EDTA) 22— a4, S KEZHeEE T
TERASER 101 B, H AR E AR HEE T -

EDTA 7E/KHH AR 120g/L, AT LARC SO FE A 0.3mol/L BA R I . EDTA #x
HEVE I — RO Y BRI, T 2 S T ] R R SO BE (R, SR 5 A€ « F T-AR 7€ EDTA
FRUEVE TR B R R A %, It Zn. ZnO. CaCOs. Bi. Cu. MgSO4-7H20. Ni. Pb %%,

FEACEEAE Y bR 58 EDTA W OR RS, LU B T AE4RR 71, H pH=10 &
CR M T I RS, T BT B SR BN AE A, BN . = B B
=%l
(—) {088

MR E S, HEIRM (250 mL) , AEM (250 mL) , BWE (25mL) , BT X
F, ERSE.

(=) Wl

1. 22N R —8EE (EDTA) .

2. GUK-FALE MR (pH=10) : FRHX 16.9g & ALEs, T 143mL IR&EKF, HKH
B 250mL, #E5), HIERAF.

3. 0.5%4% 8 THER7): FREL05g 48 B T, W T8F 25mL = Z 8% 75mL T/K ZBE 1R
W, ETUKFEPORAE, AIAEEZ) 100 K.

4. 10%Z KB : BHL 40mL 2K, I/KFEEZE 100mL.

5. ks GEERFD .

6. (1+1) MEhlR: | MREIRYE | MK EHRIRE

7. 10%Z/K: EH 40mL IKZ K, II7KHEEZE 100mL.

W, RRIK

1. 0.01mol-L'EDTA ¥ Ft1 e il
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FREUZ, — U 2.1 — 4R 4L (NapHLY-2H20) 4g, VAT 300~400 mL Ja /K, n#kd
VR, JEFRRER L, ARG, RS BT ERT, @5k
Be e MREE M. W ERRRE . (RSN E T DAY, s 3L 1D
2. BERRETE R IS ]

HEFAFRINZ) 0.2g T 800°CK IR Z1H B M EEHE ZnO, BT /NG, F D BRI,
M 2mL 3R (1+1) %@, WS AN 250mL &0, IKMRBEEZIE, 1R
3. EDTA &R bR E

AERRI L 30.00~35.00mL AR HEV TR T 250mL #EE S, I 70mL 7K, F 10%
/KA ZE pH K 7~8, FIN 10mL ZU/K-FMWEZZ M (pH=10) JZ 5 4% 2 T Fa7n1,
PB4 1) EDTA W0 78 I B R (AR 4l 6 10 BTE #E 1) EDTA IS R4,
MRAEHFEN) EDTA W RAARRR, THEHIREE . A7 DU, (A g
A, RERFALA
1. 0.01 mol-L' EDTA A0k B2 (1 b g Hifs i s S g Rt

W5 AL 1 2 3 4

FRECEHEDI A | m
LRI & /g ma

m (ZnO) =mi-mz

WEHFE EDTA | V (4D
T E TR AR AR VKD
/mL V(EDTA)=V (R) -V (4f)

Vo (ZH) /mL

c¢(EDTA)/(mol/L) ci= = 3= c=

C (EDTA)/(mol/L)

#5625 d/(mol/L) di= dr= di= di=

SEHR 2 d /(mol/L)

HIH T R = S x100%
C

2. 0.01 mol-L" EDTA FreEE MR E br 2 i H AR
m(ZnO)xV (Zn)

c(EDTA) = _
M (ZnO)x[V(EDT4) -V, |x107 x250.0

(M,,,=81.38g/mol)

- 128 -



X, EEER

1. BE. e, A8, HIRRNBEITE

2. BIWE . WEERERETIE

- AR AR SO

4. BT RSP RIRE A

5. EEL. dH THEERNE SEE

6+ WCALI 5T 5 BRI 58 1 DX, 35 58 PR AT e T T

7 BCAE S L P 3 JEE 508 (AN BRI BB TE I (A1 52 B, 0 8 B M N EDTA s AN
REARP. Rl g, BRI, R HRE.

. %4

1. H HCl ¥ fF CaCOs ZEHED I, 45 AEh R R AT 42

2. BCALH B VS R B VEAH L, AR AN ] 2 B v R R TR ) 2

fff: 0.05mol-L'EDTA ¥ ER N H S5hrE (Z#AHE)

—. &

Fis bR : EXERMR 234mL, JHI/KABEZ 1000mL.

0.025% I LB : B E4T 0.025g, INJE/K ZEF 100mL, BifE.

T BURZEIK 400mL, /KA 1000mL.

RA-FAEG I (pH=10.0) : HUEALEL 5.4g, 07K 20mL WS, Ik &/KIER
35mL, FRI/KFRES 100mL, BI43.

BT faRA): HLO0.1g B52E T, In&bdh 10g, WHEEINS], RIS,

= IR

LECH]: FRELZ I DUESER — 48 Eh (NaHoY-2H0) 19g, nidE & i /K 15 ¥4 i 1k
1000mL, #%%41.

26558 . HUT 800°CH 8 2 10 B (W AL E A AL B2 4 0.12g, FEEFRE, JNFREEER 3mL
MR, 7K 25mL, 1 0.025% F LT 1) BRI 13, N i 2 BB s 6,
K 25mL SR -EARZEMWH (Ph=10.0) 10ml, FEIIE%E T f5R7A1/0 8, FAWRRE
BIFB ROV, RS S RIS AR e . B Iml £ "R DUBSEL —4h
TEW (0.05mol/L) #24T 4.069mg FIEALEE . MRAE AR FE &5 FL BRI &
BRI, AR,

3 BB, B SRR SR R .
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SLI/\ HERRSORSRNIENE G F8)
—. BB
1. H4E EDTA FrifEa R I B AR € 771
2. AEBIALRE MR R, B4R S IRIE R 2 5 H .
3. B4R E RN AR SRR,
= FRRA
TR RS IRV A D=4 ) Bl R A5 28 — /K & 0 (C1aHCaO14eH20) - AT I C A7
T E AT E P S BT, R K R VA, IS SR S R A R R R
FIVER 5 F 2 e DY 0 1 B0V 7 VTR 78 2R VA FH 58 B e AR R Al i R
WERT: Ca¥ +HIn> ===Caln + H"
Zy i) L (G
AT Ca®+HLY === CaY> +2H'
& AN Caln™+H, Y == CaY’ + HIn* +H"
WA Zyae)
=, NB5EH
(=) B
R EE (S0mL) « &I (250mL) + HEAF (1000mL) X5 (1000mL) <
HEFZMR (250mL)  BE (25mL)  HrR-FEiE TR F.
(=) &
1. FRghig: EERER 234mL, J/KFBEZE 1000mL.
2. 0.025%H L1 LB : BUFJELL 0.025g, INJE/K 4B 100mL, BIf3.
3. IR BUKZEIK 400mL, Jn7KAE A 1000mL.
4. R-FAEL G (pH10.0) : BUAL S 5.4g, IN/K 20mL &5, INIRE AR 35mL,
/K FBZE 100mL, Bif5.
5. RS T JRoR7): HUERZE TO.1g, An&Ab4n 10g, WREERIS], HIfS.
6. AR : SE 4.3g, T/KE MR 100mL.
7. AEFEORA): BB R 0.1g, T/KEREREN 10g, WFEEZ].
8. & FHER4E(C12H22Ca014-H20): 9.00%-10.50% (g/mL).
TR RS 1 IR B b 5
HEPEIRES  100g
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AR 5g

H A 0.5g
FEHE 200g
GG R

K &

T 1000mL

AT R ORI AT7 IR, b SR S IR EY CiaHeCaO1s HaO
A 9.00%~10.50%(g/mL).
W, BETRE
(—) EDTA %2 i FBC il Fl AR
1. 0.05mol/LEDTA #xfE¥%# ¥ fic il

PREUEDTA 44 19g, Bi7K@&ERAEA M, IKE 1000mL REEZ)SN 0.05 mol/L)
RESIAFARE o
2. 0.05mol/LEDTA FrfE &R %5 72

BT 800°CH) ke Z 10 & () SE v AL eE 0.15g, KM e, B THIEMmA, nihig
3mL A, /K 25mL, N 0.025% FE L0 A BE W 1, T 0 A T TR R 1
B, K 25mL. Z-FALERZE M (pH=10.0) 10mL, FIHE T fER710E,
EDTA ¥ %2 VUi & 2t (o sl o, JRI e g A = IR E, P47l
JE 3 IRHCT-31E.
() 72 R RS T AR ) 2 B 52

14 2005 N ORI 25 U0 e H 5 B ik R s R EEUR S 5.0mL, B
HETEH A, DKM REAE e 100mL, ANEEA AN 15mL 585467557 0.1g, A EDTA
i 7€ WL (0.05mol/L) i 7€ VAW H L O AR A s 0. AT # AR P IRECT ME
ImLEDTA i 7€ #(0.05 mol/L)AH 4T 22.42mg ] C12H22Ca014-H20.
A, RERFTELRTHE
1. 0.05 mol-L EDTA i i€ WA FE (R b € B ic s S 45 SR 5

IURERVE 1 2 3

PREGEER R | ma
W /g ma

m (ZnO) =mi-my
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%€ WH#E EDTA
T 38 AR AR
/mL

Vo)

V(£

V(EDTA)=V (K) -V (4f)

Vo (ZH) /mL

¢(EDTA)/(mol/L)

C1=

2=

C3=

¢ (EDTA)/(mol/L)

A%tz d/ (g/mL)

Tz d/ (g/mL)

HIR T2 rd = 9 x100%

Yol

2. 0.05mol-L' EDTA b #EE WMk BE bR € THE A 2K

m(ZnQ0)

¢(EDTA) =

(M,,,=81.38¢g/mol)

3. A AREIR S T AR & BN E Bl sk LA R B

M (ZnO)x[V(EDTA) -V, |x107

I

I

W H ] 6] B R A IRV AR (mL)

5.00

5.00

WM € % vE R
511 IR I FE
EDTA & 14k
A (mL)

Vo)

v (£)

V(EDTA)=V (K) -V ()

HETBERR TS H IR & & p (mg/mL)

T BEIR Y 1 IR & B H-F49ME p /) (mg/mL)

W%/ (mg/mL)

AR B 22 /%

4 H T FEIR S BRI & = TR A 5

p (mg/mL)=

p (mg/mL)=

TEDTA/%?@T%%@% X VEDTA xF (F _ EDTA%BEWRE )

FEHL I IR iR

22.42mg /mLxV . < F

0.05

5.00mL

(F

0.05
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X, EEER

1. B8 T /KB R AT E, IR A% BR T-S A [ i i 7 711

2. REBRTIMANR-EMEGITRGE, R pHAER(E 10 o4, W T46 RBIE A
BN, DR G2 G2 5 EIRTE, T2 s BRI, By k2 SR

3. W E MY, WS IE. BB SR

. BFA

1. 4SS B ?

2.t € EDTA ARl RIny, R Z0aek s o bt , D94 38220 NHs-HoO-NH4Cl
G ?
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LI, BRKEBEERNE (3 ZRD)

—. ZBHK:
1o 7 AR TG 52 v 0 R R JE N
2. FEARFCAL B AR B, o BT B VR E K A R
3. H4E EDTA bRl it m ] 5 b5 e 1) J5 2
4. T fi#brsE EDTA Pt 7 700 B 1 B A ASE Y 10 2% A1F
5. FJ&EH CaCOs brsE EDTA W7V
=, SRR
1o 7K e 52 0 7

IKEOREE FE TR S A M, BMb&RmE k. &, . SEETh
TR, AH— b, W T K s A P 2 AN T o 0 5 K s R P
B B VR, H 2 DY 2.8 — AN ER(EDTA) AR R € /K T Ca. Mg i, AR5
S5 R AH L PR P AN

P E BRARAE T R E K BB E . 76 pH=10 ) NH3-NH4Cl ZZ Py, DS E T
(EBT) Afe/R7, F EDTA bR & 2 B R 4 A Al G & 5. e
AR S BT
(1 F&57n7): #8% T(EBT)
pH <63 (%) ; pH6.3~11.5 (i) ; pH >11.5 (B
(2) W E LRI
WER: EBT+Mg?* =Mg-EBT

() (H4 )
WiER: EDTA + Ca?* =Ca-EDTA
(L)
EDTA + Mg* =Mg-EDTA
(L)
28 fii}: EDTA + Mg-EBT = Mg-EDTA + EBT
(F4 ) (W)

SR, RIS R AR .
(3) & AP 0 R
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(4) FHES T B
FOKFERAELE Fe¥, APSERE RN, AT = QBT #ElG, Cu?*\ Pb*. Zn®*
LH LR E T A NaoS 8 KON HEii .
(5) JKHEE IR
KA IR T VEIR 2, 1535 [ R s KA B B T VEAS R M TR, 2 R R 5 in R
(1) TEEEE: 1 EEEEEHAST 1L KPS 10mgCaO.
(2) SEEMERE: 1 FREMEEAH YT 1L KHEH 14.3mgCaCOs.
(3) VEEGERE: 1 VEEBEEAE ST 1L KPEH 10mgCaCOs.
(4) FEMERE: 1 REEAH YT 1L KFEH 1mgCaCOs.

R EEH LL 10 mg L' CaO (fEEFE) 5% 1mg/LCaCO; (3EEMHE) AL R IRK
T o AR TR K LA AR PR E T (L CaCOs i) AR 450mg/L.

2. EDTA HIbrE:

EDTA brdfEia s R A H], BT EDTA 5& B 11 B&Y, HikkseE
EDTA VAUE F B EY) 2 — 25 8 DT AL 3, . Zn, ZnO. CaCOs.
Bi. Cu. MgSO47H,0. Ni. Pb. ZnSOs7H.O. %,

NTRBNRGRE, AEKRIEH CaCOs AHAEY), £ pH=10 ) NH3-NH4Cl 2%
Wb, DARSIR T MR A, #HATRRE Chisg 560 S5 5E 264 —80 - FIfEbRE 1 EDTA
VI T SR A A Al B B RS
WER: EBT +Mg?*-EDTA = Mg-EBT + EDTA

(W5 f0) ()
WER: EDTA + Ca?* = Ca-EDTA
(o)

28 filf: EDTA + Mg-EBT = Mg-EDTA + EBT
(Rat) G (Ef)
=, XB5EHA
1. HTA =S I0 s AR . TR BT RT. TRE. Bl 6FF
2. EDTA(s)(A.R.). CaCO;(s)(A.R.). HCI(1:1). =R (1:1)» NH3-NH4Cl ZEH A TR
(pH=10). Mg*-EDTA & 4% T $87-77(0.5%) 7KFE.
9. SEEPIR
1. 0.01mol-L'EDTA A i Vi i B i) A A i€
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(1) Foil: £EEM EPRE 2gEDTA TR, HAEKINMER, R HEH A 500mL
R CAFIBEDH AN 2 B TR RE S 500mL.

(2) tpzE: UERIFREL CaCOs ZEHEY) 0.25g, BT 100mL Kebrrp, H/b&EKIGHE, &
AR, MBS 1:1HCl SmL, R AREME, LB T/K S0mL, ik E4h L
B2 COz, WAH G /D EK ISR T L S bedt A BE, & =N 250mL A&+, H
IKFERERZIE, #85) . FE 25.00mLCa* FrfE vl T 250mL #EJE i, i 1 g AR 2L,
HZOK PR R AR B, RIEZ MR RE 2P A ENs, P , I 20mL
/K1 SmL Mg?*-EDTA &, P 10mLNH;-

NH4Cl(pH=10)ZZ M &M, 3 HE& 2 T 1877146777, SLEPH AR E ) EDTA W0 € 2
IR Gl AoNAE G CRIEED , RIS, PAThE =k, 5 EDTA
VR HERRIR T
2 [ R K T EE N

BBUKAE 100.0mL (5% 50.00mL) T 250mL #EFEMH, I 1~2 % 1:1HCI i %
SEPCABRZ: CO2 WA, A 3mL1:l =BG KPS EESBEET, A
1mL2%Na,S VAT ), SmLNH3-NHCl(pH=10)Z £ L2, 3 4% B T(EBT)IE =7,
EDTA FREvE i & 2 R A A N aliis (0, BIOAZE . 1R 4 ) RS 2
o ~PATIE =R, THEIKEEAERE, 233lLL mg/L (CaCOs) 1 10 mg-L'CaO (°d)

AR it A
F. B IEREERTE
1. 0.01 mol-L' EDTA ¥ & VR FE I3 1€ 28 1 5% S &6 Rt .

72 I 1 2 3
FRECEHED iR ES (CaCO3) B &E/g
Ca> TR eI R AR /mL 250.0
FHL CaZ BRI A4 /mL 25.00 25.00 25.00

W EWEE EDTA | V (UB)

PRUEFRAIAAR | V(D

/mL V(EDTA)=V (K) -V (4D

c¢(EDTA)/(mol/L)

C (EDTA)/(mol/L)
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A%tz d/ (g/mL)

SEHMR2E d/ (g/mL)

AR08 Ra = L v 100%
P

2. 0.01 mol-L' EDTA br#EE MR B AR € THE A 2K
m(CaCo,)

¢(EDTA) =

(M y00,=100.09g / mol)

3. ERAKEBE DN E (e 0 % L8 R

M (CaCO,)xV(EDTA)x107

y 25.00
250.0

I AL

I

I

I

EDTA ¥ B2 /(mol/L)

WHUKFE AR (mL)

100.0

100.0

100.0

MEKBE |V D

i FE W R | v (R

EDTA ¥ | yEDTA)=V () -V (1)
HIARFR (mL)

K ) FEE (mg/LCaCOs)

K e FE P35 {E (mg/LCaCO:s)

% /(mg/LCaCO3)

AR B 22 /%

WSl FE A /10 mg- L' CaO  (°d)

5 P R 1 8/10 gL
CaO (°d)

4. BRKBEREER T E A

N C XV g X M
IKEHERE (CaCO;mg/ L) =2 228

Ve

X VEDTA X 5608 o

AT ©d) = Cepra
IKEE

d
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(M,c0,=100.09g /mol, M ,, =56.08g/mol)

Ny BEHR:

1. P CaCOs VAT EDTA I, SR K TRRE2 42

2. CaCOs I HL T RT 1T HLH ZE B A5 HAREL . EDTA HIHEE R T-RIW], BROAIEE bR
BRI, AT EREH R

2. FCAL E oA AN G2 MR

% W) PH, 98/ EDTA (BRI, G2 A i ST A 2% G HEIRGR . B
IS AE B TR, G2 v I F T 97 1B 46 B B 1K TR il AN Bl i 5 EDTA 25 15
A

3. it Mg?-EDTA fe 8 5 5 & 2 s B 1 JR B

Z XD WER (B SFE7n, WHEE T (EBT) fE4E/5R5, 1M Ca>'5 EBT
(¥ 5 Bt AN I M2t 5 EBT I SORL (il R 5 Mige) o FrBLIE I, H A

Mg*-EDTA, Xff, fE5& Ca? I+ in T Mg?*-EDTA J&, HT Ca*-EDTA WfaE M
Lt Mg?“EDTA 3, FrLL, Mg*-EDTA ' [\fiii Mg gt Ca? BURHR, 1 Mg 545
BT RN KT Ca 5B TH, Fbl, AR M EHRETRA T, &8N,
BB T Mg2 555 R T Z MR, BB T . 4. ATHTEHN EDTA, MiZRH
A AR 7R TR AR 78 2 i 2 [ Y B R 42

Zr BB T faonfl. 1 CaCOs FMEVIBTELLT, FrE MINZE A —HE, ATHRIH IR 2 .
R K—B 8777 (BRIMEERIE K—ZM4k B, WH®) |

¥R T R BETE pH12~13 Ji§ 2 Ca?', ARESE pH10 | Ca?*+Mg?*s
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X+ SERFRESENEH SRE G FEFD

—. ZWHEK
1. B4R o R R A bR v T R O A b B AR TV
2. AR DN RRAN N BV AR B B R DA R L RN BRAE T AN
3. H4R KMnOs vEIE Ha0o &8 (1077 1 A 4L g
4. U E SRR VAR AN HaOr I & & .
. ZRJFEE

ERRER R (KMnOs) M5B, S RK o G LA 2 S iR AR R 458 JE M) o
fERT: T8 KMnO4 3R H & /0 & MOy K4, ZBKP s S bBE Y, &
L) AR A8 KMnO4 18 )5 KMnO4 ERIERE B AT 70l WG 70 g SR, PRl KMnOq
PRAEVE IR LR 5 %, AR 5 B AT AR €

FiC il FIT 75 9% P 1) KMInO VAV, TERE AT 7~10 K, A3 8 SR P 2% 57 5 KMnO4
ASER, KB JE =) MnO2 I JERR R AE TAR G, B HRAT

KMnOs R AR E 5 K RN (NaxC04) TESEHEYS, N NaxCrOs ANE 45 fhK,
BOKEH, BAEF{E. KMnOs Al NaxCo04 MR :

A

2MnO7 +5 C,04 + 16 H*
L TH Y S SIREAT G20, F U E I KMnOs ANBESERIAB 5, (H—28 ) A=
Mn?'J5, Mn? W SCEHEAPER, R A8 R NI FEANTR, I8 TE R E BT IARIA AR, R
75 70°C~80°C AT &, AMALT 60°C, HIWRPLEE KM, (HIRE G, EiR
SOy e FI T KMnOa A% 5 BB i 7R3 58 24 1o
=, AABHEH
(—) {38
SR TR, W, BRI, TISBEIEE. . ReRXHEE. R
FETHEE
(=) &
1. F#EH] NaxCrOs;
2. 3 mol/LH>SO4 V& ;
3. EERAE A (AR) , T H02 (30%) -
U, sEEPER

2 Mn2* + 19 CO, + 8§ H,0,
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1. 0.02mol/L KMnOq b #E 7 7R (1 FL

FREX 1.6g KMnOq [El4A, BT 500mL GeftHr, InzsmizK 550 mL {8 2 % f#, &% B3R
I, fn#zE, FERZEEW 15 min, JFBERTINKANFE A S00mL. WEIfG, FEREALTL
BHEKR (B 23K, AR5 HMILE R BRI JERR 2 MnO, UTE . JEVRIE
FAETIRAF A, 5. BHEREREEAKE FAREE th, AH, S jEnT bRz
FRE.
2. KMnOq B IE R 65 E

PR VRMERFREXAE 130°CHET-H NaxC2040.2g, H T 250mL HEFLM A, T & ihid
(K74 44k 7K 100mL, 3mol/LH,SOs EWR 10mL, JREE, ¥R, SR INHE 75—85°C Uil
DIFIEE S, AATEFD , HHRE I KMnO 3N € 2R R R A, JEHTE
30s INAKREE, RPSHZE s, breid FE e B SO e T, A BT — VA AR € )5 PN
SN, PRAMERE RS G0 . RIS ARG . ISR, ER —
ANSEATHRE D o
3. H.0: E&EME
(1) FikE HaO02

FH %1 i Wl 2 7 W B 71 5 ) HL 00 B 4 5.00mL, B T % 30mL 2li1k 7K ) 100mL
R, KRB ERL, B, Wihrss.
(2) ME H00 Fr i

i 2 I R 8 i 1Y) Ho O K 25.00mL B T HETZ I A, 111 3mol/LH2SO4 ¥ ¥ 10mL,
FAFR 5 3 1) KMnOs bt 0 2 BRI SRR A (30s WA o “FATIIE 3
e
fi. EERELERTE
1. 0.02 mol-L' KMnOq i & ik B B AR & B i 5% S 25 Rt

5 AL 1 2 3

FREUEHEY) I mi
NaxC204 I E | m2

/g m (NaxCy04) =mi-ma

T 58 THAE v (WIEED

KMnO4 &R | V CRIEED

(1A /mL V(KMnO4)=V (A -V (¥])

Vo (ZH) /mL
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c(KMnO4)/mol-L!

C1=

2=

C3=

¢ (KMnOs)/mo1-L"!

24856 W %5 d/mol-L!

di=

dr=

ds=

T2 d /mol-L-

1

FHRS P24 22 /%

2. 0.02 mol-L!' KMnOq ¥ 5E R & b 2 1 o 20

3. T 30%H20: 4 5l & & 1 g B 0 s 45 B

C(KMnO,) =2 x

5

My, c.0, X1000

(Vano4 —V)xM NayCy0,

(M y,.c.0,) =134.00g / mol

I 5E I E I i} 11
W T 30%H20 Ff it AR AR /mL 50O 5.00
HoO St UM BE I 8 B AR AR /mL 100.0
W BB B 5 HoOn A5 i VR A A/ mL 25.00 25.00 25.00

KMnOu i & W /mo1 - L

I 5E H202 FF i

QD)

M B WH FE

VoK)

KMnOg4 & Wi )
AR /mL

V(KMnO4s)=V () -V (4f)

HoO FE A TR ) 75 Epjg/mL (D

H,0, FEG R T & p jg/mL (R0

4. T 30%H.0: Bt il & = i E A R

5  C(KMnO,)x V(KMnO,)x M (H,0,)x107 . 100.0

p(H,0,) = 5

(MH20234.01 ) =34.

N EREMR

Lo BB ARl Al S N ERE R, (BRI B, 15002 518 NaxCoO4 73 i, 1

5.00

01g/mol

C.042 +H"

25.00

— CO21+COT+H0
2. JHUGTEERS, AR, NSRS SRS I KMnO4 75 B 5 9 H 43 i«
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4MnOs +12H" —  4Mn?" +50:1+6H0
3. ARSI ] HoSO4 KR IR 1, ABE A HCL 5 HNOs, 24y HC1 AR R,
HNOs RSN, HaRkE—ERIRMN, FPARE.
4, ARsmerp, SN, BEWERIEN R, FOMREERIDS H R MEETE.

L. BEE

1. FEfH] KMnOs bRUEE RN, 4 B3 KMnOs & W — & HE AU B Aok ? i
LIEEEPE? SR AT R PR AR U8 2

2. I NaxCoO4 F5 58 KMnOy4 IR EIT, HaSOs I E 2 /D5 b & 5 5 2 w] 75
R B R R E 2

3. F NayCoOu #7058 KMnOa IR LS, AT A EIM#? IR B R S mlker, Jtta?
4 ASZIG I B B BT AR L, A ? ARV VR € PR R R A P I
o

5. RN KMnOs B, BB SR 2
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K +— RARRMIFERROEHIFIRE G Fr)
— RBAY
T AR BB 90 P S R T AR s FORAE I 0
2. HEARDABARREN (KIOs) Dyl B Bk s AR R O BE A SR . 746 P

BAR TR
3. FMTERTE R E L R, 2 BRI

[ A1) Nax$:03-5H20 & — ek )5i, H o AL, H 2522 M)
WFE R 20, ANREF EEVARCH], R FH [ eIkl il .

P 1 Na2S205 785 ¥ I 55 405 FH 3B 78990 9094 30 1) 2848 7K (LA B 27K P I CO RN O 9F %
FEANE), A/ ENayCOs (VR S DL NaxS20s 1 4 R ANA B AR KD, T
KRR, BB JLRJGEEATRRE . Abs i R 1 )5 7R 22 2 3 R A7

bR E NaoS20s I WG 5 & 3% ] K105+ KBrOs 5%, KoCrO7 Z5 58 AL M N B, &
R T A L, BLEMHETE R, T NaxS:03 IR &, H BT

I03+5 17+ H* == 31, +3 H,0
BrO; +6 1" +¢g H* == 31, +3H,0+Br"
Cr,0+6 1"+ 14 H* === 2Cr3* + 31, +7 H,;0

I, + 2 Na,S,0, == Na,5,0, + 2 Nal

MRAEKIOs . KBrOsELKCraO7An HE VA R K1) J5 1 52 % 52 10 5 Y FE AR, kvl o
AR NS0 KR JE

R JURRIEHEY) R — A F KIOs A1 KBrOs 88 %, [N AN TG Y. ARSI R ]
FEHEYI T KIOs bR NazS20s i & R FHR FE
=, REHEH

(—) BE
IR R VU £ 0 e B Bbr (i B 2 (S0mL) &I (250mL 5 500mL) .
Bt (1000mL)  RFH (1000mL) . BE (25mL) . 7K.
(=) &
FEFIR A (KI03) 5 ARERER AN MR (NaxS203-5SH20) 5 BREZENIE & (NaxCO3) s
20%KI ¥ : FREX 20gKL, HI7KIEfE)E, MikEE 100mL, V5.
0.5mol L H,SO4 V7 : & 30mL WKERIR, ZZoFE & E/K Y, A2 %R 5 H /KM
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B2 100mL, %51,
10g L EMIEIR: g ATEIETERTBON NG, N2tk SmL, EROER, ERHET
BN\ 100mL F/KH, 4REE50% 2min, A G 2 RAHF, BCEEHEREH.
W, KNP E
HiE—:
1. 0.1 mol/L NaS>0s Fr ¥ ¥ (1) L. 1

FEFEAE R _EAREL 13 78 NazS203-5H0 B T 500 mL BedfhH, Jn 200 mL 7 & i
A ENZEMK, PR VR MG, NN 0.1g NaxCOs, SRJG T & Wb 2 v K I 288K W
B 500 mL, fRAF AR, ZERGALTECE 7-14 RIGHRE .

500mLEEM+ 13g Na2S>03-5H20 + 500 mLH,O +0.1g NaxCOs
K, R R
2. 0.1 mol/L NaxS:0s brfE ¥ i 11 b 8

HERIFREAE 120°C~140°C 115 2218 5 1 FE HE 57 K105 £ 0.9g (#ERfI%+0.0001g)
BT 250mL AR, N EZARMKERE, B 250mL &Y, HABKRER
ZIFE, REA.

I 25mL B iR KIOs bru#EFE TR 25mL B T 250mL M a4, i
A 20%KI ¥ SmL F1 0.5 mol-L'HaSO4 ¥ SmL, F/KMiRES 100mL, 2RI ffbr e
(1) NazS203 brE iAW & 3R s o, BN 2mL JERM TR, 4882 NaxS20s VA i &
W ORI R, A%, WWREImEE R, RN Bl . SRS PATRE
A, RERKE5LERTH
1. 0.1 mol L NaxSyOs bR VA il B I A% i€ Bt 1 s S &5 Rt 5

— I T

e AL 1 2 3 4
R S v o TR 40 11 o /g
W E KIO3 3 W AR FR /mL 25.00 25.00 25.00 25.00

T EVHRE NaxS205 | V()
WM /mL | v )
V(NaxS203)=V (F) -V (4§D

Vo (ZFH) /mL

¢(Na2S,03)/(mol/L) 1= = = c—
¢ (Na2S203)/(mol/L)
40 % d/(mol/L) di= dr= ds= di=
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)2 d /(mol/L)

AT Rd = S x100%
C

2. 0.1 mol-L"!" NaxS,03 FrfE i ik b5 8 1H A

6 xm(KI10,)x25.00

c(Na,S,0,) = =
M (KIO,)x250.0% [V (Na,S,0,) -V, |x10

(MK103:214.00g-m01_1)

X, EEER

+ BCH] NaxSo0s3 VRIS, TR Z BT & (Br2s COL MRIEANT ) FHAED 1 7&K,
0K NaxS:03 WA T 248K B, Z b 10min J5AE1, I E NayCOs [ 157 L h
DA 1 AR A
2. BCLFI NaoS:0s ERIEAE TAR DA, 7508 — B J5 AT AR 8 o AU ER A
PRUEERA BRI AR, A — B RS B Hhn €, A SRR I TRV I BOAT HH R
R S AR E , B T ERTC VAR
3. FH NazS:0s 78 A4 i I B B AR FRVA VR S M B SS IR P . P DA 7E 38 & BT 28 18K
B, PRARIRIZ . FHEMEY) KoCrOs bisE i, JEIARE, JERTLAIR/D Critsea 4 M5
1 o
4, WERZL NG, &1 5~10min, EE N HIE 6, X2l T8 T ErslEm,
JRIEH IS . £ € B4 AU, IRIEAR R L —iE M i, WAl AR TR E A 2
BB I RN A6 KBrOs 8 KoCr07 5 KI [ BEA TE A, U R 75 R A

£, BEH

1. PERCH] NaoS20s byt , B 1 28 Tk A B e Bk R S A Re i 2 At
LKGHE S 10min? A4 NP & NaxCOs? At 4 8 B W i Jabs g ?

2+ A AT LA KIOs 1ERAEY) RARE NagS20: VA ? IR AERAFE, T 58 P B 2
1 i) 1 2

3. WM E B, Y T AT A AR IN AT EUIATER R R dn SR
L VR € NaoS20s R AT I E R 48 7 711 2
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Fixk=: (&)
1. 0.1 mol/L NaxS>0s hr ¥ 7 (1) L. 1

FEFESE RSP FAREL 13 78 NaxS203-5H20 B+ 500 mL BeffH, Ji\ 200 mL #7 & i
(I ENZERRK, R VR R)E, NN 0.1g NaxCOs, AR Ja FHBT & b 2 V4 HI I 258K i
B2 500 mL, fRAFTHREIAT, ERANE 7-14 RIEHE.

2. 0.1 mol/L NaxS>0s ¥Rtk i& R 14T &

AERRPRELLE 120°C 4 2 18 8 ) B 1) KoCrO7 29 0.15g (#EHf £40.0001g) , &
ML, Inaidt K S0mL, 2.0gKI, 2EIRPEE HFEM, F0 3 mol/L HaSO4 ¥ 10mL,
5], HZE, JUREAL 5~10min 5, INZEAL7K 100mL #ole (R n BRI .
SR )5 H NaxS20s PRI TR € BIE & il QRIS ) I, MEMm e 3mL, 4k 2
VIR Y R T R s gk . SPATIE DUy, [RIE e i
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S+, HEZCEFEHNE (G FHD
—. EWEK
1o AR T v VA Y A1 R 2 7o
2. MR PRI 4 C I E IR T .
=, LR
PR MM UM Z C (Vo) , 4r TN CellsOs, Ve U IBIEME, AT L & B4
. BRIBEATH L b vA i e 5 . i o RN R
CeHsOs + 77— CsHeOs + 2HI

CH,OH GH,OH
H — - —_— A

C DDH o . H—C —-OH

H L]

g + lp — SI + 2HI

HO OH 0 L]
Ik PR FH B A BR BN B YHE VR 7
1,+2NaxS>03 ==== NayS40¢+2Nal

FE BRI e 26 1 . FESR. WORE. BRE. KRZH Ve SR

HT Ve BIE AR R, ES PR A HEANL, ORI B, XA AR
FIEE5E, R E S ERIEN BT dkeT, DU BRI R 5 83 TR SRR PETE W
it G Ak, W R pH=3~4 HIFSRRIETE P HEAT
=, AEESEH
(—) A7

TR UE: 0.0001g)  fRERATHEE . ME. FREMS.
(=) 7k
1. 0.05mol-L'L ¥ #: FREL 13.5gl2, 0 36gKI. 50mL /K, /M 3 iR LiER
MikEZE 1000mL, FAEERRE S IE, BT HEAER . BGIRAE .
2. 0.1mol-L-'Na»S>0s hr#EA R : B 5 b5 1 W55 L o
3. 02%ERVER: PRI 0.5g RIVETEVEH, FH/ADEKHA], A 100mL #K, 5.
FTCE, /& Hel 5% HsBOs fEBA & 7.
4. 2mol-L"! BETRVE T -

5. gEAER CHjfrs
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9. SEEPER
1. 0.05mol/L L i FE (x5

AT FE I 35~40mL( V)L ¥, BB A, insK 150mL 7K, - 0.1 mol/L NaxS203
PRAEVE IR €, IRIE 26 RO AN 2mL0.2% Ve B4R 7~ 71, Ak SN 28 0 I 0E 2%, 30s
AR ERIZE AT, THFE NasS2Os Al AR EIC A Vi “PATIIE =4, 105 SEg 20,
HH 5 L BRI

[ B AOK T FERY) 25 (556 . B 20mL 7K, J0.2mL (V4 BEilif ihsia i &% 2mL
FERTERT, H 0.1 mol/L NaxS:0s bt A Vi & 2 W8 (il 2%, T AE NaxS:0s bk i i 11
HRILHN Vao
2. AR C HEME

HERRARELZ) 0.2g THEETERI4EAE 3R C 25 Fr, BT 250mL #EEH, I 100mL #r&
I A EZEA8K, 10mL 2mol- L 'HAc AN SmLO0.2%JER 4, LRI L FRifEds
W E 2 AR R R €, BLAE 30s WANIBERINZE S, 0 NTHFEN LA P
AT E =y, VBRI LR I 5T & 2 4
. HFEEFELERHHE
1. FFELEFELERTE

1 LEBRKRERRE

W2 AL I 11 111

NayS,05 i R 193K & /mo1-L!

B L R AR Vi(mL)

WE LIEWHE | v am
FEI) NaxS,03 7% v R
MO I N 2
Vi(mL)

Vi(Na2S03)=V (K) -V (4B

2 RPN L B AAFR Vi(mL)

THIREHFE |V D
M NaxS20; W | 7V (R
IR Va(mL) | 75(Na2S203)=V (K) -V (#5)

c(I,)/mo1-L"!

€ (I)/mol-L"!

A% W ZZ d/mol-L!
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T2 d /mol-L!

FAR P2 2 /%

K2 BERCEHEERMNE

W2 AL I I 111

L R P 2409 5 /mo 1 - L!

PREUAEA: 20 C B ol R 15 B m(g)

TWEMEFE LW | Vv U
FIARFR V(mL) NN

V)=V (X) -V (&)

AErE R C MR B0 %

YR C R TR E 7 0%

2. ERUEAKX

C X V _ V
( 1 ) C A2y = (Na2S203) ( 1 2)
2x(V,=V,)

C UPxV (XM,

(2) #EAER C MBRENH W=
mx 1000

x100%

. ERE

1. BAERH TP, HAE#HERM, BreARCHIRIIN KL AR K 454, DUBhIHE
fift, IF AT DAREARR 2 R M

2. BT E I SR B TR FERNS, NARARTE N, JhZUIRTE B AT R R AN IS & U IR
3. MUK EAERIES MM, NI T RABERERG (SHBAEE S, B
G5 RO FE B R ZE 550 W Hefi s S RIS J5 T80 — L BT b, (IR BEORIFARGE .
4. PRGSO A RN, BRIEAS R E R i i i

5. BCHIE R TR VR RN A A B, RV A, AR PR R BU% ;. Bl
W BERE R OB RS A, R, RUANEAEA; SRRy S I e e i)
. BEHE

1. WfE LI, A& KL ER 42
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2. WRAEAEE C BIACRERS, DT EN N E B T4 A I 78K 2
3. MEEAER C IS, JNfIEAE HAc /i kAT ?
4. WHETRAIRZERYAA RLE 7 LR EBOUR L8 15 Jti /N R 7 2
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X+, BERPEETFHEEMNE G ZF8) (Fik)
—. ERHEK
1. 23] AgNOs BB R il FAR i o
2. HIRFURENE S T ERIEARRI., RNV KM. BEERTH.
3. 4P KoCrOq 7S 7 iR 18 28 mU 7325
. EREE
FEHR PR ST R, F AgNOs I 8 FERL PSR T, DL KoCrOa 1E N FR R

A, HRMNUTT;
Agt+Clm—>AgCly (Hf3, K,=1.8X107*)
2Ag" +CrO* —>Ag,CrO, v (BELIfs, K, ,=2.0X107'%)

BEL ARSI, O R Agts CrOs N HT IR LT 60 AgoCrOs JLTE,  $R7NTH
B R
=, AEEREERA
(—) X#:

TR FREM. BRORMEEE . BIRE. WRR. 2%,

QGO il

1. AgNOs [flfE (AR)

2. NaCl [#E{A

3. KoCrOs8/n¥ (50g/L, B 5%) : FRHL 5g KoCrOs ¥ T/ &K, TN AgNOs %
WRLAOALR, WA MELREEIE, KIERMEEZ 100mL.

M. sEYIPER

1. 0.1mol/L AgNOs ¥ I H5 &

PREX 17.5g AgNOs I & 78 TR/, JFMoBER 1000mL, W47 T A% Ll
H, BB, WG BARZE, BETHERL, fRbRRE.

HERAPRE 0.15-0.2gNaCl FEAEY) THEE i, F 50mL 2818 7/K¥Ef#, I 1mLK2CrO4
WL WS, F AgNOs I TR E ERELL A RN &, 10 THFE AgNOs IETRIIAF.
SPATH E =R THE AgNOs IR .

2. BEPEEENNE

HER AR B YR A5 T30 1.4-1.5g CIBHIHERY 1/10, 75 #E 0.lmol/L

AgNO320—30mL) B Thedr, NKEME, ©EFF 2] 250 mL &R+, K
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BERZIE, w5,

HERRIR A 25 mL &AL T 250 mL #ETEHH A+, IO 25 mL Z8787K, ImL KoCrOq
RN, FEAWTIES) T, H AgNOs bRfEIE U € BRI R AL, BN S, AT
5E =K

MRAE AgNOs bR K B SRR AR SR i S5 B
Fi. BE/EFRELERUTE
NSRS IS e S

F 1 0.1mol/L AgNO; BHHIFTE

e AL I 11 111

TEERREAEY) | my
AR &g | mo
m (NaCl) =mi-m2

TEWFE AgNOs | V UUBD
WM /mL | v (R)
V(AgNO3)=V (KD -V ()

Vo (ZFH) /mL

c(AgNOs/(mol/L)

¢ (AgNO3)/(mol/L)

“a Xt w2z d/(mol/L)

SR 2% d /(mol/L)

FARS P 249 W 22 /%

R2 REPAITEONE

e AL I 11 111

PRECE SRR 5 & m/g

MR BRI A AR V/mL

AgNO; i 72 WL 22 & /mol/L

W EFE AgNOs | V()
WAL | Vv (R
V(AgNO3)=V (KD -V )

B Crig & #0%

ik Cr R 2T BE /%
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2. /m%ﬁ“ﬁ/&ﬁ
(1) AgNOs FREAE RIS BT &

m y.cr)

[V (AgNO3) =V, 1x M (yycr) X 107

(2) G CHRE R

C (AgNO; ) =

_ C(AgNO3) x V<AgNo3>

C(CI)

ep)
(3> fHhd CroymEn4c:

3 -
C(Cl-)x250x10"xM (CI) <100%

W(Cl)= -
frth

. ERE

1. AgNOs 71 S AR A TR0, WK R REA Y, TR RV 204 i B ke S AR o

2. SEESERE)E, EEdE AgNOs IR BT & & NG I 2R K ek 2~3 ke, A E kK
Vedd, O AgClyive vk /11 e i 4 BE

L. BEH

1. AgNOs FREE RN R 7E 1R 20 2 i E i g b, 42 e et 4
LRI R B

2. tR¥E AgCl & AgoCrOs IR ERR, R LB E AR
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