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Bl (R ARBELERMSMY) RARKN=ZRIEESNZ . AERHEXL L
B, WA R SR A RERE A BT BLF . SER R A R AR .

JURRL £ 9 7R PO AR L A BA N SE B BT UE S, LR A REBAM N LB AT UE S A R Pa AR 2 “fh
FL2”, KRR PLE B HE— AR

— M RMBERE R - MR LR BT, LR SERE . T IR R I A
ARG ERENFFFRME, LRBHILNERE,

Keptb2g2d S S B b B — AN EREXHIE T RFAHEm T RROFLE, A
AL PR M 2 P RS 1. A F RIS AR S LB LR MR T — &
R R, M T AR,

1. 2 e A 2 52 5

1.2.1 FERRIRENTE

SEUG I, A R R s U R R R BLE T ERE, AERITHE., XEBREM
EEBRATANB U LR P HNERMNEY, BITZARN . A LIRS
S B0 AT B AN AR ORAIE

B, fE5L3E HoSiOs BARDITERT, P REIE# L I8 0. Sh; EHAKERER . R
U8, NEIEFEILA/NET .

EVRBUITER, HEARRAMBEMDRZRAOEER T, SERTTEMRMER T &SItk
WK, WE G5 RAER .

TERE SR, HEAEBEMGAERSIHEECENEE DARRKE®E -Z LK, EH
EFRARES R E WM, 4582 “HENAK”,
1.2.2 FHUBILBRAR

Y B PE A2 R S i, ERRBFMIAERELRIRM I, HER¥EE
P AR S 56 S R R L 50, MRt R 2 M. (H XA HEBR 2 A 76 i SE B0 i 85 K50 .
AR EEGE D, AFEREATFEEREELNELE, LRIAZLRSAERTE, NELFHRKEH
ik, HAERHBERELBRALFHFWEERRE, ASERNTHERA BRABEB. KKH
LR TAE (BFERFREA) o, BREMESRERMY, HHEBRINAEZEINBEERM “HBE
FEE” MREFREER. M 5EREER CERITHE MR MmAETFER, NAHGLR
GhR . BAEMNLR IR B FR A ST 7 A A R R 4558 .



B, fm— AgNO; W THER KK Cl- Bl d, H&A AgCl Ui g (4
[AgCla] ) =4 4kEm AgNO; W, WA S EM., Wmm—3H Cl- WB T
AgNO; IEWH . WS BPA NE M, BA AgCl LI 4, SLREF, R AgNO; BB EH
#En—%, BREADNBRAE —BALEEX IR,

AgNO; BB P ZERHMA NazS; 03 WK, BWWELEEM (AgS:0; Ui3E); LR
BNA NazS:O; ¥, UIVEWRME, WRENEE, HAERT [Ag(S:0:):] .

Pb? " W Am 0. Imol- L™y KI W, A HBUIIE (Pbly) F=4, k4w KI %
W, VIVEWAEM. ERHM 0. Smol- L'y KI WM, W E B, A &A™ 4E;
gkEiEm K1, MOTiERmd, WREBE, £ [PbL1*, U8 KIKEARF, *f
RBALmW.

FH, MEERHANEERGSR, FEENEENELRIRIHSMHIAR.

1.2.3 AEHHEmS

SLKHT, —EENAEMEERESE. WERAS. B, KFERSHEN T#E, W
Ko P 1A O AT 400 1 52 P A 5O A QSRR . A T i TSI EE A B ALK, e
E BB, i, XELRMEPREAE. AEREBLERMEM.

ey, NARER, FlsIR, EEEEIRARNEREE, ®iLESH P FER
®, FECERN —-BTRA.

1.2.4 RAE, W%, AEIZRFHE

FE S R B IE LA AU — DB A IE R . HFEBRATAR B L A RS, AR
HEH A OB F R K . VIAS AT BEGEIC R B0, DA e L iy it ic A ke & A 2 %8 .
1.2.5 EFXBRRE. BFLE

TR ERLBRHBEMES. NEREX L, BFERfE—2REREFRX. &it
BWBEMELY . B 1MERERE, BRUGHEUTHE:

(1) HHEEREEELR B

EWELHREMEATIMEECHWIER, AHIRPHPORE, ERNAERPHEX,
Al B C B LA AL

(2) 1 B 96 22 4t 5 0 2 SC 00 A B A R B

REVLAXT, Rugg#AtkErRy 72X, BEAFSEREZE, L. U
CaCO; HHEMEY FitrE EDTA AR EN LR A, ATER:

CaCO;s +2HCl === Ca?* +2Cl~ +H; O+CO; A
TER Calt +In(UBEGE . #f)— Ca?t-In (FHNXGE+-HEMBKWER, REFH
wKAEk)
B Ca®t-In( N4 +EDTA Ca?t-EDTA+In (Hfa+HEMBKKER, B
%6)

(3) UMKEUHERTESHRE

Ph CaCOs N EMEY Fibr € EDTA brfEvs vk B L1 R B, 715 B

EDTA fig#il: 5.6g EDTA+2 F NaOH — 1000mL 7k—> EDTA Fr#E W

EDTA #35E : FR4 0. 3g CaCO; +5mL (14 1) HCI VY CO; 4 250mL % &
Hi— B 25. 00mL — + 7k 50mL + KOH 10mL — + /R #| (% % 4%)—— EDTA




E— B (R LH— HE.

(4) LHER

AT BTG T 5 00 A% . AL B IC SE R Y SRR R . R LA AR SRR

175 50 HR LA B e B SO s 1K R U .

A CaCO; N IEAEY) FiARE EDTA bRl i B SE 5o 0, it i 1-1 Fros iy

ey
F 1-1 F CaCO; #57E EDTA LR E R

T H 1 2 3
CaCOs Fihit/g 0. 2879 0. 2561 0.2943
EDTA {8 /mL )50 0. 00 0.13 0. 00
EDTA {8/ mL (#3550 25. 47 22. 81 26. 02

o s N—— m(ca(:()3>><22?50

M(CaCO;) XV(EDTA) X 10 3

¢(EDTA)/mol+L"! 0.01130 | 0.01129 [ 0.01131
c(EDTA) ¥ #){&/mol- L.~ 0.01130
HAX R 22/ %6 0.0 ] —0.1 l 0.1

5) itig

] 3 P AE SE I Rl B — S ) B AT . A, B EH RSB M. SR, Rk
fva] 558 ) 6 7 o

B, 7€ Ca?t WP MA 2028 KOH J5, WA RMEML, HEXSARENSE,
R B S RMEYE. SWIREATRER 3 1.

a. W CaCO; B, MNIAAE, KEHAM CO, i, 7fEmMMEERF

CO; +2KOH+ Ca?t == CaCO; y +2K*+ +H,0

b. MIA 20% /) KOH G &AL B E, =30 H CO, BMeEMMEERY, a4 b
B R FIBL AR 5

c. MA 20%# KOH ZRTRMKFRE, (5 OH ¥k B & & o s i ad uk

2KOH+Ca?t == Ca(OH); y +2K*

XEPIRER — MR ER, YEIEAFEENES, RUNREKE, Md—2IL, 0T
WA TR, WK Ca®t SRR E S E UL KL E, kS % mmE
ML,

ATARHE B C A S BRERVE A AL (38, el X AR 4545 S2 8 J 1 i S8 B AT e .

(6) &5t

R RLBMBR, BRASLNLRIRS BRAEMELREXN. E£LBP, HalfE™
AR B, E SRR AT B, BFSE, A N ERERA R, RIS R T,
AT Lk At AR 26 R A B S0, AS P B A R

Ph CaCO; Ry BEfEY) AR & EDTA H5 7 W e i SE 38 R B, 4548 T 5 K-

a. LA CaCO; HEAEYI I, 7E pH>12 B, FESGE- A EBMEK I AN, T
EDTA 5 W VR E .

b, &S EEBB AL R NI B A A, AR .




c. BibiE EDTA FRIEVE R MM BE 4 0.01130mol - L1, X 2E<<0. 2%, X% F 4T,
gERAlEE,

1.3 SZEEER2MN

ALK EARA —ERMES L. BEERZ AN, THIFETs Bk, b
FEREFAEHRRRYE, RAIRAESEMBAE. AF. BB BEROYE. UL, 52
i SRR Yok ey S WIS

O ERFHAHERM. KA. ITH.

@ RSB RO E, ME () B, OB (BHFERERD . P, & (RS,
TR, MEREEK. HAEMRAE, AR .

Q xR A B Y ARG, PABT R A FSb.

@ (EFGREORER AR . W, MR, HRER. VB (EMMRMIRERE RO &, 5
B L W ) A AR LA B B ok . MR b o A A B R BRI b, 7S B ORRE B ORAK R e, IR
Z 00 LA Ak B

© H¥ LK oA # R MR R SR, W HCN, Clo. NHs. & H Bt
NOz, NoO %, %325 2075 7E 8 KU H 24T

© fhfb2Ecsnt, & RRFPRESR, MATIFIIME, REFETEG.

@ WA RAN, mERE. MmiE. #idh. Y. Wy, ANBEaYwE, LK
B 7 3B B 422 f B K . (LS A AR R S R R A KA, R AR [t AT AL .

— BRSNS, B eI IR, R A KR SR K I 2 T Bl AL AT 4 R
o7 R UIE SE BN B3 Y A il B R AE S — 7.
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2.1 SEEIGAK

KA LR PR AN EKRR IR KBRS AR K %
BT K . AN K B B AR B R SR AR L AR RN, KR AR ) R R, K
AERE MRS . KR M KA SO =%, KBRS IR 2-1 fis.

®2-1 XBREAKHYEHNRRBIER

15 bR pH L (25°C) G #E/Sem™! % Y B (254nm, lem H &1L
1 % = <o.1 <0. 001
2% — <0.1 <0.01
3% 5.0~7.5 <5.0 —=

XA Gt Cii) b, M TERARER S, Y ER=>1%. —K
Fl 3 oK R AT i R B K

2.2 AR

ToHL -5 53 B A 2 S5 B ¥ R #9422 350 A Al BE RT 43 D 3 . BT A6 9 L A 4% S A
[ EAERAR EREATAEYREREELE. AEEY R R B IS 26
ELRFRER, Hit, E070a DR ER . Al m oK 5miRmE
2-2 iR,

F22 UFHAAMNTESHFIR

PR % K 23 H L P £ B W &

1% 1 2 (o 2 M ) G.R. s A 1 53 7 o 1 3 HE B

2% ShHi A R. s et R 407

P T C.P. e 52 R 5 R

YRR | AEARF AR B R. B Y B
2.3 g 4N

T 5 53 A fl 2 SE 5 B I BB AR AT 0PI L =R R BRI ALAK



TEAC M & B0l 4 b e IR AC R e BRI Rl . SN R Ean, ERIELK
oM Rgar., EREXATERMMAFTWERE. ES5SEHBEAREENX H
. ERIEBATE 800 CUU B bE)E ., HERMY (KK MEER/NT 0.2mg. EHIEARAE X
MER,

MBI LA ERl A P e 40 . Pl gEat . Bk K =% . REBRNILBEL, &
F 3k 8 UKL K B AR UTVE A K Z BB IRTTIE . I K ZHE FAYH LMK (1 CuSO, .
CaC, 0, %) ALY . KEWKHE [AICOH);, H,SiO; %], W#EanfLAMm LA, &
T ok UE AURLAR 40 1) &R SR AR DUE , W@ sH R v Mk DT 5. PR IE AR T F 2.

AT AR (B TR 08 4K 0 ELAR 4 R 2 RS AR R R

2.4 PEmHUES

2.4.1 WBRE

B3 R AT 4 3 58 KA A O i B R

Wl RN EEE, BESS, REERR. aTim#t, —BATFHERRKE.

BORE FEBONEEE, FEBINESERE. FREEEREE. KEEARMEAD.
BEARIE, AIARZHEBARMNES. BORBEAEASNERES T2 E. AESTEILMH. K
FH T 75 18 2 250 ML 43 35 9 98- 131 A 4 5 Y K
2.4.2 B

PRl AR R AR BRI A AR R ZE B SR . A = MIER
ISME, TR SR R A U L AR SR A TE AR A, th R R A SE IS ) B AR R v A KR A b
{H 46 AS S 3 3 45 B R R A6

T £ PR HUAR 0 U 2 - PR P AR AR RN, K TR AR I 0 2 —, (H4E AR
=z, BEARERBE R, BERREEmEELT K, SAEREE. WRERITZEME. AR KR
AN, Bus e, RS RAE, BB BRENRATME,
2.4.3 =f@EH

SRS AR . B, . O 2FEMIEM =AM “BER”. =A%k
AT PR A R P ZE P SRR A, MBS E A TR E S, A TEE ST A XY
A BARME R, I, R, WSO . A RS AR B AR A
2.4.4 TEWHTEMD

LN Sl ., SREEENLAE =/ BHeE® (. 8. BRE (4
EHERRMEAARFZENBRE, XKRERE . A8M. BEE. BRE RS OB &E
B 4 %R 22 <<0. 02mL; HEMM AR IRZE<0. 1%, HANBEEASNM, MK, &
. MR, T, AEARAZE, BAEIEESNEH. FAENZALR AR
MRZEZIE KT 1% . AFEE RS HIRZEN/NF 0. 270 MEK.

2.0 {RILAYBESR 5 T

2.5.1 #|{MAY%KF
MR AR EREAACERFERIS LY, SRNENSERAER, LHHTUER. %%



PR e Bl R R 2 . MEBT, AR S IEMBERN, A MR ARSI R E . FHK
Y BRI B Xk L B BT VR A TS e L 3 A 2 LA R T 3R 2-3.

F2-3 BEEMAGETEREE

7 A BT TS R 8L 1% 44 Rz 300 RS
6mol+ L~ HCI & I 2% I O A3 IR U MR B A BE BOA B
HCI(1+1) +0. 15 % H, O, L B A R U VR 2 i P B 43
B L UE 2 ) i 2 S N L B 0 5k v
10 % NaOH+2 % H; SO, il B A% 2R 2 0 2 A Ut
R RR AT Ve W i A BRSO Uk U S B P RE B4 b
10%~20% HNO; ¥l 4 I8 2% Ik B A =21
H.0 t+% BH AR W o L 2

R A R “VER”, EREBRRHMERER, KK XM 20g 7%
A THA P INK 40mL, MR, RHEEAKBEE T REMA 350mL R . H K
EEEA, PTHEET, 8. YEERARRCESAn, ok X8kt AHEE
e A .

ANE R RS, XA A AR B2 LB 5 # K BE R 2. MBI
B, WEBHRTRHAKGERESI, 60 HRE S8 /D&M E R RE&S 2L LT
BefMANEm 3R L, BEFABRE. MEEMMBERKESREBRE . HEEnm
BT —3 . MEBMMEAIEEEBIN S, ERANEHEBARIE . BEROHEBRTH
Ji A S R Bl R A R BB R —B, TOARRREE . BRSO o i BRI
T VI Y 2 L F PR BE

MR BEERME LR T, FIMHNEEEFKEREN BT 28 mmEy5 0K E,
ANHKER . BUERMISSILANEEAR TR A LB, SNAESHENRE L, SR,
2.5.2 F|MPTE

A LA TR LA -

O BT HEBEERE T RS EEAE T RO T SRE TR EARET. fla, {F
BB TR L, WA E T AL W e e BRI AT (B0 SO /N
BRELE (B0, BREELTRABRER L.

@ BT T R, BRI, KEFTHNKET, BTRAMSBRET. HMmaHE
AT AR LT 8 B A B B AR L4 A Ao IS TR s b AT T4, T R A B
. Bk HAE .

Q@ HSHEEEIERNTHE ACHEKERTHUELAMALRSERAEIEN, W
ZWE. NEIEE, WA LA P BE, SRS AT XUBL R T Sl A BERE PIHE T, AT KOK 48 % B[] .
JE R R B RS AR LR ARV R R .

2.6 iEE B 7 ik

W SE B 4 R 2 AR e B A, N 2-1 BoR o AR AT E R A WO i 1A
BB, A 25mL fl 50mL Biff GEA 10mL., SmL A& EMEREE, RBARFit



w. WEERMAZEL, 88— KN 1.00mL, — K X5
k10 /NK&, B —/NK& 0. 10mL.,
2.6.1 BHEEEAKNESITE

(1 B 1k

VUi E B RIS R L, MBS 2R, 15
ELNREET. EEPHE /DL, BRBAEN SR EE
HEIE, AEEZE, TR - SLEM, 207 Z /N LMk
WA IR b — W2 LAk (8 A S0 I 2 8l m) 3 3R L+
MO, i 2-2 B,

G EB/ATEEENIFRE L IEE. HESEEELLNE
AR R B . R Bk 76 FE MV . N AE TS S/ — R P
o RR BE 797 W 1 2 K Ui 5 T S A A AR AH I .

HERABEEFEAK, XHAEE, FEHEELEEY 2min, BAWEER L et
HHAKMNEREF 2L, KPR EERAMIE, TR B 21 PIRb e

WA EENAEREE FmiEE - RAKE., ARENEA
— AN HEARER/INEEE., ERAHEEPREAK, EHEEHR
EHS 2min, HRAKNERZES2E, B ZEMAAHEERAM
W, AILAER .

(2) BE¥%

EHEBTLB TS, AR, SHeEHEESREE
WA, MEMESPMA 3~5mL (R & & DK 7L B 1
T) VR, BT EE BUSOK R, B REARNE E EIERESh, S ETERRETREE 2N
K . #r ik 2~3min, ¥EEEBORE FEEBOR . S BRAK UL, FFRZEMBKBES:.

(3) WV

FAEBATREENRMERR 3~5mL B EEM2MABER. kR E =K, #RR
YHE A T 4D B E B AR A T R A R R S8 e — B
2.6.2 HEEBEMRE

(1) BHWHBA

PR ER BN AP EEAAREE. ARPHEBEREIARK, A EARE
B AR —NEHR (B2 -ELF) K2 -TERRENHEE. REERHC B ilE
H (X—AEFEE, 4B EEMAD, BUFRD SHE® L OXE, HEHER
Bpwy,

(2) HEBRSH

ERBREAREER, TRERABEEGZZHEEENR ., R ecEHB%REN
W (8] A .

A E BRI, NREBERH I, IEEBREER T, THERE. EEAEEES
W, EEERERESENRER, FFEERER, FFEERKHBE, XHEE, REEER
HEK,

AW EEARW, MEFLEE N o, SRSk, b R e E Y,
AR EA, W 2-3 R,

"_TTTTTTTTY 6'1"1'[""_0

B

B 2-2 JLE:ARmdRE



(3) i % B BEEL

BATERHE S (AEHEE. A, BRES ZRAEERIEZER, WEE2REH
H. ZRGEREHER, SAMAMNZ. LEFAENCRSFE. TESAENALHR
EEHE. AERBENFEENS —KAK, EEEAmERHE.

LU, N FEEREE R i, IEREE BREE . PR 5 &P 5 IR AL
FlR—KFiE. T AT ROZE RS W 2-4 fra. X TFREREK, W
MRS, —MEABIE A, T SR R A R X B R 29 0. 01mL )
RERRFRE. THA-EHMETIRE . MESMEZOLE. KHEREREIRE.

>

~F
KF24.43

- g5 B |

'y 2428

Bl 2-3 i A O HERR Bl 2-4 i RE Y IE R SR RO

WHEASTEM /MG R L Z B, —EEMEB/NEAESE M) YREF L REAER
B, ARVFMEEBIMNEBEA 0.0l MiRE. HEAEEI/NBEES M, WABRERS
FIBE L EAERA, A 0.1 FRE. ik, 29 RMHERHRZEY K 10 1.

WEEATREHEMERYS. H, 2R LR, WEERSAEMEE KT,
XA R AR B EARE, TR/ HEEEAYSERNRGEIRE.

(4) ¥ 2 BAE

MEFEGEEE0EEN k. FHRAHSEN, HAFHRE. 8. PHE=4
FE Sk P TE e . RAMAV/NMEL TREEW S 0, A AFMERE. Hik, R
SHEAFHHESIFEFEENS A FEMEE, WE 2-5 Fix,

WER, AFWIE. 8H. FHEAELERBEAEEERIR RS, BB FR
ZHEBSHEM, FRHAEE R - rREEEMAZE L TR (B 25, £EFEHH
TE B A A — TR — TR T A TR . T P B RT AR BB S [R) SE IS AN [R] . R bRt AR i
VR0 AR A AN () BT P VR . BRI A b 1) R U TS R A Y B e B AR Ak

HARKXEEES, AATFHRE. 846, PREAEHEBERTAELHILKRE, Fk. &H
FEAEZ B, WRBIRT R G, Wi 2-6 B,

P 2-5 i s A HE TR T R R B 2-6 i o o i A B A
AR HETE R, WARESEShRERr, By (b AR P A . T o5 3 38 4 A B 4k



