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PO P IR LR T R AR AL EDTA Z SR RAe, LEWA R, Uk it siasy 60%, N R 544
G EREFE . BRKERENZ-FHEA 156.3 mg/L (VA CaC0, i), RSD=0.45%, #eiREILE /£ 97. 6% ~ 102. 3% Z
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Calibration of EDTA standard solution and its
application in water hardness measurement

Xiao Yifan

( College of pharmacy, Fujian University of traditional Chinese medicine, Fuzhou,Fujian 350122 )

Abstract: EDTA complexometric titration is a classical analytical method for determining water hardness,
which has the advantages of simple operation, reliable results and low instrument requirements. In this study, zinc
oxide was used as the reference material to calibrate the 0.01 mol/LL EDTA standard solution, and chrome black T
indicator was used to determine the total hardness of tap water in the ammonia buffer solution with pH=10, and the
preparation method of buffer solution was improved. The calibration results showed that the concentration of EDTA
solution was 0.01005 mol/L, the relative standard deviation ( RSD ) was 0.48%, and the precision was good. The
improved buffer solution preparation method directly mixed the amount of magnesium chloride with EDTA disodium
salt and other substances, without pre titration, and the preparation time was shortened by about 60%. There was
no significant difference between the determination results and the traditional method. The average value of total
hardness of tap water was 156.3 mg/l ( calculated by CaCO; ) , RSD=0.45%, The recovery rate of standard addition
is between 97.6% and 102.3%. The method is accurate and reliable, which has practical significance for water quality
monitoring.
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HEEGI, RKPIERA 2Ry PR, Hom
BT (Ca™) MIEEE T (M) (& B PEM /K R
PEE SR bRz —, W K" kFR, K
T AR H B AR TG, AnPR IR | AKIRTE AR,
WX Tl K . B2 4 Y8 Ep YL
SO, MR K RO RE R, X T ARBR AR TR 4 4
Pl Tl /KRR . TR IR AT R L,
R 5 K B B 4 7 vk 2 85H EDTA BC A2 i
JRFWOERE S BT Eisk . WahiE e adrk
%, H, EDTA BoA e 2 R AR R . [
WA BORAR, S5 RHEW T 5, B9 B RAR ey
% (GB/T 7477-1987 ), J iz T A& WM 7K
Fior#r . BEEF S, EDTA (2418 )
RE—MEENEARENT, ES5EZMEEETE
AN LAY . 18 pH=10 A9 k22 i
W, DL SR T OM3R/RF, EDTA A 557K R i)
Ca™ FII Mg™ 5E 1 Ny, 38 i VBB (6 P 4R 41 (AR
SRR, T KRR Y SR L SR,
EDTA FRUER R bR 2 2 A0 A0 2 235 SR v ff ) S e
HIR, HHBFEEYI AT Zn0 . CaCO,. SJRFES% .
IR, 28 wh s W B i S R A o B, (858 07k
T L VA BRI LA M, FERT EL 5]
AVRZE o BT XFIX — [, AR SO 2% s ) i o
Tk T, HRGEHLE PH, fRFIHE. T
P 55 H Z X E s, B e —Fh AR
YRR . T AR AR KR I S ik

2 ZIERIE

2.1 EDTAFRERBIRENER/RIE

FE EDTA ARUES R G bR o, o R & fL e
(ZnO) YERFEWEDI T, X2 T B RS ftal
JERE . K ZnO W TRRERIR Y, PR 2 BT
1 pH=10 FYZPEZR MR IR s, Zn™ W 548
IRFIEEE T (WIS In) 454, TR an
&Y Zoln . WG, B EDTA briersmotirig e 2

WELRET, EDTA Je 5% TIFE K Zn™ X
B MUWERY Zn™ SERBEA)E , EDTA fHAZFHR
Znln” Y Zn®t, (35 R 7] HIn™ 75 H K, %X —
U LA LGN T RN PARGR Ty S N R N1}
FERTA B 5

WAL ROV

WHERT : Zn**+ HIn* =ZnIn +H"

TESD « Zn”+Y =ZnY”

LS} Znln+ Y =ZnY> +HIn™

2.2 KEEMNENEARFRE

K R B AR K P A T (Ca™ ) FBERS T
(Mg™) AU, BH LRSS (CaCO,) AYFTRE
FE (mg/L) RFER, XJEFH CaCO; S H UL Y i
FEFRUERIIT, 8T 48— LA [RIZKAE A 32 7K F-
TEME SMAE R, R EDTA ED « B ekkRE
JA & pH=10 B4 - S b hin i, Digess
Fa g B PERREE , M Ca™ FIl Mg™ 54578 7 4%
T W, TR AN EY . RIEHC M
% (EDTA ) FrRifEE W T 2, EDTA /EH—Fh
SREAF, 5 Ca’ M Mg JE R R E I C LA
Yy 5 BEETHESTT, M Ca™ Ml Mg™ BB )5,
BB T RN G B RS i s ok, TS
(B LT (A s (B L

2.3 ZmiEiEmIER

G PR W AE TS 0 A h i s O E A (L,
B DI BE &R PR R N AR R 1 pH (AR . FERD
P E LR, EDTAME A H HIESH, 54
J& B R AT R N S B EE T, XaF
AW pH FEIG . AN A G2 vp ik ok R S &
BF, pH W TS BERI EDTA 5485 TIE
WSS R e M, B2 0] BE R EUR E A AN
HERR B R N AN T4 BN, FER5EE BT i
pH MW a2 TR R AR €5, TS 23 A
SERAERE

R - AL W IE W (pH=10) & —Fh % H
MR R, EAMLBEW A AR pH 7E 10 2247,
EETZ48EE TR E AT, RS ELs)E
B (co®) AT (Zn®) B E
ARG Y. XFECE YIS — B L
[ Q= S i | o | /0 = D= AN ]
PR T E B L A, X FHEE b i L
BEAN ] &R B 1 B /K sl DT e, B R e o ot
FIHAT o

TEAR G A SE Bk rh, O T3 Z S AR (A
PR, W EZE b i A D i Mg-EDTA B
AW HAERDLEDR 495 E K EDTA S04 s
BT RV, Ca™ W] LLE i Mg-EDTA H i) Mg™,
T T B 0 Mg™, XCBERE A Me™ 7 B 5 487K
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I FH TR R N AR E S AT, R R E e R A
WRZE, PRI R B

bR T2 - ARG b, g i A R
LW - CTRANGE R (pH=4 ~ 6) WHHTA
A pH £0F F RO E , DAIE W 45 FP 42 8 1Y
FRE oK G BT 25 6 5 B L ph 4
i, pH M E AR, DARR ORAE N
rh pH e, BEREIRN AL B2, LA
L AERRIE E A pH FREE AL B DIRE, AndiEik
T ek g R R e RE, AR ER T T RC A,
T8 YRR A AT S, Al HAE S fh 2 rh il
AR T H

2.4 FMBFIZWEER

TELPRAKFE M, WA TEZ M &R B+,
W Cu™, Fe¥'. Mn™., Zn™ %, XUE 75 EDTA
(LR i@ ) TE LR TEC A Py HAT 5 v A e
WHL, 7E EDTA Wi, Bflawdttmy
EDTA 456, THFER 7, 200 25 R 0w = o LAk,
HLU 4 Jm B e v BeE R B &R g s,
B PR T SR AR R, R R AR B
sCIEIE R B, I o AT R . T
THERIX LT, 30w R I AR 1 i, il
w, XFFFe™, ATLMEH = LR E ARG,
HIE R B4 G WA 5 EDTA b 5 X F
Cu™, TRHGARER R BK HAAR 5N Cu’ IEIE AL
AW, TR 5 X T Ma™, AR R 2RI
A DB 1 HA A T e A R T 5 Y Zn™
SEEn, mTHS EDTA W& Y tiRfaeE,
Al BETT EE WU L UOUE . ARl B T A S ik
AT ES . AN, TESEPRERET, B TARTEKEE
Y EAR B ST R pH A5 1E 4853 ARG R 22 5%
4, DB R 3 B s R AT Sk

3 XIERS

3.1 UEFE5HF

FEALLS R (8 0.0001 g ), FREETT,
50 mL FRZCIH A4S , 250 mL HEFEH, 100 mL 258,
10 mL, 20 mL BV, HP5%,

B : & R 2R —4H 5 FME ZnO (PLgst,
SOOCHEZ T ) ; H5B THEAH (0.5% LI

W) s & - A s (pH=10); £hR (1:1);
S OFERE (12 KW ) 5 $hie i CEA ) 5 At
WRIREN (5% I ) 25,

3.2 AREH

3.2.1 EDTA FyvHE v ) B il

THERAFREL 3.8 ¢ & MU 4 TR —4M, & T 250
mL FEAR T, 1200 mL 284K, AR, B H
JEH RS2 1000 mL i, MBZRZIE, #5).
AR CIHAFIR, BUE 1 ~ 2 RIEhRe

3.2.2 GEP IR L

807k . o, KEIRRE 16.9 70 S 1k 8%,
W T 2T 143 ZTHERZUK T, fl&SRen
[AUZWER .. BhE, IR,
PRI 0.78 5L /K & i R 86 Fl 1.179 3¢ EDTA —
WL, LRI 50 2 TR, MBS
BEPEE e . RIE, ZIERT A 2 2
Tt EaR E MR DL D R T F5 R, A
WE LT (5, FIbRIE EDTA IS IR 180 €, I
FRELii Py, H B WEE R a afEA h ali i
RSO 2% s, WELNEEE. &5,
W S5 IR S T AR A MBI 250 ZTH4
Y, 7K 2RI 25,
ERE 250 Z2FAIEL, SIS,

T s B, KB PRE 16.9 T A1k g,
W ILZ AN 143 Z TR EUK T BPE 2 50 20
T — AW . e, ST b, UE
BIFREL 1.18 78 EDTA —4#HER 1 0.244 7oK AL EE,
W2 ) o 1 A A AR PR AL T DTS, SRR
fif T 50 ZFZEMAK T, PR, K5, Hix
IR B LIRS, TR E
DR, 33 90 AR Y A ) o ) DG R LR L A%
G mE, WIRBWEIRER 2 250 Z2F 45 miiT,
HZEKE R R ZI L, mEM%E, REHEERE
SIS 5150 A0, RIVAT BB O

3.3 EDTA #RERIBRIFRE

HERIFAREL 0.15 ~ 0.20 ¢ CHEAAI A 0.0001 g )
BEMHERY Zo0, N3 mL (1:1) $HRHHAGER, %
WG 2 250 mL AR, 4, 15, B
25.00 mL Zn2+ ¥ OB, W (1:1) Z0KE
M B S 005E, A 10 mL 28 mhigsi . 3 5% 2
T, H EDTA #W00H & 20 I 52410 048 R 4l s
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3.4 IKIEEFEERINE

B Sk K RE 100.00 mL THETEE H, fmA 5
mL ZMIAW . 3T T, FH EDTA brifEis i
ERLE O, ICREBL, PATIE 3k, TR
T

3.5 FIMEI S mErEIH

FE ORI B oK AR, A3 i A — 2 i Y
Cu™. Fe, Mn™. Zn™ bRufEVRT, 455 TIRE
DEagee |5 7 N O ) [ 0l B W B e L WA € S )
SR RE S IECREE . B, mKEEmA
MR (4G = R . SR AR R A IR R ),
DAPPAL HXE 42 J8 3 PR I ROR Rk
SRR, R E ENCR i H A A R A

Jei B ENSCR AR, A3 AT FRERER 7E T BR Cu™ . Fe™ |
Mn™ . Zn™ FHI5 T RA R . bR 5635
SR UG UEI RE T vk B vERG T SRR, B 100 mL 7K
FE=y, Ar M A ES bR, (I 2 AH 2
F5.0. 10.0. 15.0 mg CaCO, (K SR, SR G+
HEBR R AR 5 KR I BRE MR IEI G 25 R
AR, TFEAWEE TR, DO ke
S Hp s T SR A

4 HER51HL

4.1 EDTA #REERERIFRELE R

FAY ZnO FATHRE SR 1 iR, EDTA
VRS- 244 B2 A 0.01005 mol/L,  AH X 45 i i 22
(RSD) 4 0.48%, FWIbnE Hikm& R, M6
T T ER

%1 EDTAMRERRITELER

TS Zn0 i (g) T E A mL) EDTA ¥ ( mol/L.) SEFME( mol/LL ) RSD( % )

1 0.1623 19.86 0.01004

2 0.1648 20.18 0.01003

3 0.1586 19.40 0.01005 0.01005 0.48

4 0.1612 19.73 0.01004

5 0.1635 19.92 0.01009

4.2 SRR 77 AR IS IE INo MBS EEYIE N 156.6 me/L, Bk ik

iR R T U E LR, SESE M EEIE N 156.7 me/L, —EHFXHRZE(L 0.06%

FLBCH ] 29 45 7 PhAid 2 15 Jrph. FHPIRPLE
T I 5E [ — F SRR RE =Kk, SR AN 2 fir

Sk, fE95% EARKP P RREIEZES, U
WIS 5L Al AT

K2 MHERBRMNESERILE

E(E( mg/L)

Tk — — SEIE( me/L ) RSD( % )
1k Fok I e ‘
L5 WIRES 156.8 155.9 157.1 156.6 0.38
BUELPIRES 157.2 156.5 156.3 156.7 0.30

4.3 BRKDBEMNELER

30 3 P At 1 5% v S R AR 28 S A b o 1Y
EDTA i, X S8 5 RN A ARKFES AT T 5
YOS, FARSEIEIC SR AR 3 Fm . 115
PN KFE Y S SR 156.3 me/L (L CaCO,
), HXFRAEZ (RSD) H 045%, X —8A%
(1) RSD {E 7872 B Z 0 2 ) i HA T R B 42 1
MR R % . S RIEAR P (WHO ) 1)
K BURE BE 3 AR, 32 1 R KR i 1) S T B (P

T JE TR KV, 52 B 7K rP s 6 B I B AR X
i, AIRELE H R AR TS F AR Tl i A e A —
SER T,

4.4  fFREUSEIE

TbR 1S 56 1 45 SR T 408 3% 4 b BE X
1L N T )1 70 N <19 L 5 W S N 1 S
FETE 97.6% % 102.3% Z[0), Zeit 5845 P34 [m i
B 99.2% , XLCELHE T R I AT B R
I, ARAGINE I W0 R G R2E, BE T LR R
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4.5 FIMBEFRIEMEER

S % ST Cu®, Fe't, Mot Zn® Xt
SEM L, SRR S, RIMEEFIA, Cu™.

Fe™ | Mn™ #38CRII W R, HZ& GG
BB AR R ROR IS, ISR K IR
ZRiEMT . Zn® BTN RD, H e BE A e

Uk RE =

®3 BRKBEENEER

URERY €8 IKEEAFR( mL ) T2 A mL) fiF 2 mg/LL ) SEE( mg/L) RSD( % )
1 100.00 15.56 156.8
2 100.00 15.48 156.0
3 100.00 15.52 156.4 156.3 0.45
4 100.00 15.60 1572
5 100.00 15.44 155.6
R4 MIREKERIGLER
AJAE( mg ) Jinkri( mg) A5 mg ) [ % )
15.63 5.00 20.51 97.6
15.63 10.00 25.48 98.5
15.63 15.00 30.98 102.3
15.63 20.00 3542 98.9
x5 THBEFREHRIRE
THET A FE(me/L) AR PR % ) ) FEi e PR % )
Cu** 5.0 85.6 BACHRER N 98.7
Fe* 2.0 82.3 = LR 97.8
Mn** 15 88.5 MR 98.2
In™* 7.0 95.7 — —
4.6 HEEFHHNERE WEF s, 58 T T HPLEEIEEE T AH N
pH B2 « 78 pH<O B, &SR, 25 BOERCHE i, 2% ik, AR5 S ) EDTA i

FARAE 5 pH>11 BF, Mg™ A REUTIE, 45 5 I & o
pH=10 B2 d e, 25 R . FR A H R 3 ~ 4
5 0.5% % B T N, /DB ARE, 3£
M S, TS AW, e T . E4N
BE R ZE AR, FeorIRFE, i .

5 g

AHFFE LA SEACRE N FEAEY) AR 2 T EDTA Fg
R, PR S5 R A PR iR 224 0.48%, KW
D7 A 5 RS 5 a2 v s TR S O R R T
HE, WAL IS EDTA AR 254 I i H iR
G, BETIES kb 25, Bk i
A2 60%, HMEZREEE RN EESR
o 2 B E F K SR, 4550 156.3 me/L
(Lh CaCO5 3t ), As MISCRAE 97.6% ~ 102.3% Z
[\, ks vl 4E AT 5E T, 2. mAET

ELAE T . S5 REM . S0, SR
e ) i A A 2 R v TSRO, IS TR
RIS e 0 5

SEHL -
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