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Rapid Determination of Calcium and Magnesium in Ore by
EDTA Complexometric Titration
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(1. BGRIMM MTC Technology Technical Co. Ltd. , Beijing 102628, China;
2. Beijing Key Lab of Mineral Resource Evaluation & Analysis, Beijing 102628 , China)

Abstract The sample was decomposed by hydrochloric acid, nitric acid, hydrofluoric acid and perchloric
acid, and at pH=6-9, Fe, Al, Cr, Ti, Ag, Hg, Bi, Ni, Co, Pb, Zn, Cu, Cd and Mn were separated by
hexamethylenetetramine-copper reagent. Calcium and magnesium were determined by EDTA
complexometric titration in ammonia solution of pH = 10 and ammonium chloride buffer solution of
ammonia chlorideasacid chromium blue K-naphthol green Bas indicator; orcalcium was determined by
EDTA complexometric titration in potassium hydroxide solution with calcium reagent as indicator. The
content of magnesium or calcium (< 5%) with low content can be accurately determined by ICP-AES
when the sample is high in calcium and low in magnesium orhigh inmagnesium and low in calcium. Calcium
and magnesium in three standard samples were determined by this method. The results were in agreement
with the certified values. The relative standard deviation was between 0. 69% and 1.3% (n=7), and the
recovery was between 99% and 102%. This method is practical and has been successfully applied to the
determination of calcium and magnesium in various ores.
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EDTA Z 8L 2 B a7 0 & 47 A b 45 s Bt & &t
oL B B BT A B T R TG R A U7 ik R R B
2 » N L PR DRIIEAE & 20T VE T FO RT3 T 5 4R 2 i Bk
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1 SEIEES

1.1 FERKF

TSR ERMR . E MR . = AR ER R A B 3 4y
Bréti,

FALSSARHER W (1 g/L) : FREL 1. 784 8 g Wi
B (g o, 2120 CHP) FHa# s, D B R
B AHEBA 1000 mL AT, UKERE,

BB W (50 g/ L, BLAIBREC) 75 Yk H 2k D iz
(350 g/L) & A Ak 81 ¥ W (200 g/L A1 500 g/L).
L-E &R (10 g/L) .= 2B (1+4),

RK-F ek s (pH=10) . FREL 67.5 g
AACE i 570 mL &K, FHAKHBEZE 1 000 mL,
R’ .

BRI 4% I8 K-Z8 ek BHR/n 0% 0.3 g BRMESS
W K BRI AR 0. 75 g ZXBy 4k B BEAH K5 50 g
KNO, — &40 857, i T B L.

B FRHEL 0. 2 g 2-F2 5L (- 4T R-1-
RZDOFEME 20 g MBRARE . MBRERETE
HfH

EDTA #R#EB W (4 0.02 mol/L): R EL 8 g
EDTA % f# F 200 mL Kk h, B HE M B E
1 000 mL,{BA], ¥ehn i J7 ¥E45 & EDTA MR E
1.2 EDTA HIRE

BB 3y 10. 00 mL FAL AR MER W (1 g/1L),
435 E T 250 mL BEAR Y, FHKFRBE R 100 mL, 4K
WA 0.2 g 3R ¥ M ,5 mL = Z WK (1+4),

4 mL L-2ERE & 88 (10 g/L),10 mL S &L 55 W
(200 g/L) , B —FX R M A S5 T B ST, R 5 m
Ay 0.1 g 853877, Hl EDTA fRUER W € 2 i
WA e, A E L s, B3 RpES
RIEHME, 3 RERWEME AN KT 0.05 mL,
# TR IHHE EDTA fr i e Wl R E

4

m

T 56.078 X (V, — V)

K, c  EDTA ¥5 & % W 1 BE /R WK B,
mol/L;m %5 & B i A &AL 55 i it &, g5 56. 078
FEALES W BE R B i, g/mol;; V) Ry i s AL A5 B TH
#& EDTA frE W W MR F, mL; Vo, il 2 B
WIH#E EDTA #rE BB AR, mL,

1.3 ZWHE

FREL 0. 20 g(KFHAZ 0. 000 1 g)7FE 105 CHE 2 h
B E T 250 mL R VU 2 4 B, A ARk
W, in A 15 mL 8 R K I& i #4429 10 min, f A
5 mLASMR A 5 mL SR , 4k S A% IR o #4228
FEF,BFREA,MA 3 mL &R, kZEMRAE
BEREAMRAM, BT RH. MA 2 mL @K
HK, MRBEBERX BRTRE2ER, BHBEBREA
150 mLEEMH KB R E R R, B 1~2 mL KF,
B 20 mL 7Yk HF B i (350 /L), #i A , fm# 3)
70~80 ‘CA4%F 10~15 min, BUTF ¥, B A i 56 B
A 5 mL Hi % W (50 g/L, LA BLED) 19100 mL
R, UKES. HEREZEKTIET
250 mLBERR A, FERHPIW T 10~15 mL 38,
W% BT 4% 25. 00 mL F 250 mL TR 1,

PR BTHE : — R IBB T INA 0.2 g EhREM,
5 mL ZZ Mk (1+4),4 mL L-2E &R (10 g/L),
A 10 mL A B (200 g/L) B FE 5.
B 0.1 g 8535, JH EDTA Ar T4 & % WO & 2
WA ReiiE e, A A,

EEASRNME: M7 —HERTIMA 0.2 g
HMEBM,5 mL =2 (1+4),4 mL LB &R
(10 g/L), M A 10 mL & /K-FILEZ P IEW,
0.1 g MM IE K-ZEh & BIRAS A~ H, A EDTA
PR B E B R IE AR 4 S,

2 #REWe

2.1 BHEAANIEE

ZET 5 ME LT AERET R

10. 2 g ifFE+5 mL %R +10 mL H K +3 mL
BRI+ FHMF;2)0.2 g ikt +5 mL A4ER+
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10 mL FAL+3 mL SR A+ D FHIEH$;3)0.2 g
WEE+15 mL 8 +5 mL A%fE+5 mL HF b +3 mL
BB A+D Tt ;40. 2 g A +15 mLE R +5
mL AR +5 mL AL +3 mL BER T B ;5)
0.2 g iXkE+15 mL £hf8+5 mL i8R +5 mL S E 8+
3 mlL BARTRNUB IR D, Hrb, SR
FESURAGT » 240 5 b 35 Rk 0 v B BB 5 T 465 P 28 5 )
W, ALY BRAERSORAS A S R 5 4 58 560 25 To 4 L gk TG
BHATHRAE, R SE R B 5 MR XL W B 5
BAE,
2.2 ¥ERFIRIEE

E 1 7€ ¥R W 8 E5 56 A i, 8 8 ) B9 1 BEAR Ry
HEREEMELARZEERESFIW . 38557 #
FREAMAXNRE A SR EH B ERE. ElE
RS, — R AR T i RMAEEE K-ZEHs B
ERFERA . MW pH =10 B, = Z Bz BEHEHK
BEHAYS EDTA %4, HWH%E TRANSA
AR ALK A EFER T HRA ., sk
I B Se bR I O, BRIEAR 15 K AIZEER &% B B9 BC HL 5% i
BEREA R ERCOR LS 2.5 WECLL, Bl &
0.3 gMMBEKMO.75 g ZMEgEBE0g
KNO; — W4, HEL STl B HERE. BT
i R 4% I8 K-ZEW 4 BIR G 8 Hlut, Fe*™ &
B AFEN 400 pg, BPEER@E FHERON , M 2
FUA S TN W E , BT LA IR M 4% 15 K-
25 sk BAE IR EMR THE T,
2.3 FHETEWHER

%

Je-4 R G A i UCREIF 585 BE 40 B, AT TH
BRTH. HELES FOAEXNRESE K255
& BIR G RN MR A HAER, AR
SR AR G BRCFE 7S WO B Y - R R 4 B8 R iR
TR INA—E B = LM ERRR R LR
PR MIH BRI TR
2.4 FBEHEZFGENES

PR E B ET , M Wh S BB A AR E
AABEVTTEX 58 F A — & W W% BV T, k075 76
ANEEALHETINA 2 mL BB (20 /L) DL R
VLN F WM. mixt FESTEL FREMT
AL TEN A R AUMA —E SR F. HH
W B BB, AR AE ORI, 30 ] BERR 55
B Az BURR I 20 X 5 B B IR R A . AT DA Y M T
ERXT TS BN € EEMERE
2.5 REECa" Mg BHIENE

H T 45 0 R AR B D s o S A
HEEmMEREE L, MSESEHENL SB 6
ACAEXT A B, A 5 W, BTl S S R s S
o AR X O P 1 B 6 e 4 i (<5 ) T L UG
FASE FIREF RS HOEE (ICP-AES) B #E 7 1
E , FA 5 1R i 85 85 A =il 25 ICP-AES 3l % 19
PR, AT 0T S B S e, R R
GERWE R .
2.6 EROWMHBEELR

P52 B 7 B AL (ICP-AES) ¥ 43 B4 LA R BE &y
MSEHEAT 7 REATINE 75 88 05 B UK 9 B i
Bras Rz 1.

MAEFERE T pHEN 6~9 I, XK A
k1 AEIRER
Tablel Sample analysis results(n=7) /%
B EZN BN BERWES w2 RSD W BeElE  HRSR HRER
# R FEfE FEfE B*EHE s BB E FHE EHE EHE
EEP 15 28. 62 0. 283 0. 99 0. 22 28.49
ERT 25 28.78 0. 354 1.2 0. 41 28.53
89 £ GBW(E) 12. 26 0. 77 13.59 0.170 1.3 0.77 12.31
070107
84 GEWCE) 3.24 5.23 7.19 0. 064 0. 89 3.26 5.23
070115
[ SN 0. 29 12.05 12.24 0. 084 0. 69 0. 29 12.07

MR 1 AAMEZEET  PEMN SRR, SERICE
B, FR G ERE ., FIEHE =R A bR R A
WA (BFRE AR AL B A BR A B AF D 5 45, e
R 12. 26 %, Wkl e {H 12. 31 % ;888 A ((FFrg
BB A BR A EBF 6D B B8, B (E 2 5. 23 %,

IR EAE 5. 23 %0 MBS RS (LA RER*#
WEIEBE D)) i 8, B {E 2 12. 050, ¥k W E fE
2 12.07%,
2.7 fnARE LI

TE B A0 R % R A AU A ] W S 5, 43
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FIIMARF RS REH T E, ZRILE 2, HEK2 AT HANAR [ SR AE 99 %6 ~102% , FIEWERER .
*£2 ERERLE
Table 2 Recovery rate experiment /%
R BER A B SIELES s [R] i B 5 2 FR BEaR AR RS 5] i

i) 12. 26 6.00 18. 55 101. 6 =1k 12. 05 6.00 18. 23 101. 0
i) 12. 26 12. 00 24.17 99. 6 - CRn 12.05 12. 00 23. 89 99.3
i) 12. 26 24.00 36. 62 101.0 AR 12. 05 24. 00 36. 23 100. 5

3 &#ig %% X

P T 45 B 0 4% 1 A e DA 4 L 4B T A
MEEMER LR L, WS AR & SH A
AR AL A T B 2, A X 25 5 W 5 BT DA R S
5 TR B WX 7 ARG A R A R R B A R (<S5 V0 AT
ICP-AES %5 #8052 , FH I 58 R A5 45 A ol &
ICP-AES ¥l & M5 st 8t i, T e B & B 045
B, BRAE T B, S R E R . R BN =
ANPRAERE S S B HEAT Z kIl E, SRS A
EARRE  FE AR VEAR 22 7E 0. 69% ~1. 3% (n="7), i
Pl R FE 99% ~102% ., ME:SL MR, B2
TN F &R0 A PSR .
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