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Determination of calcium content in feed grade calcium dihydrogen phosphate by

photometric titration method
CHEN Yu, WEN Danni, YANG Bihuan, ZHANG Jianmei
(Wengfu (Group) Co., Lid., Fuquan 550501, China)
Abstract: Feed grade calcium dihydrogen phosphate is pretreated according to the method of GB 22548—2017
and complexed with EDTA by an automatic potentiometric titrator. The photometric electrode serves as an

indicator electrode, irradiates the test solution with specific wavelength light, converts the light signal changes

caused by color changes during titration into electrical signal changes. The titration endpoint is found by the

sudden jump of the potential on the titrator, achieving the determination of the calcium content of feed grade

dicalcium phosphate using photometric titration method. The relative standard deviation of this method is less

than 0.6%, and the measurement results are consistent with the national standard method. It has good precision,

easy operation, high efficiency, and accurate endpoint determination.

Key words: photometric titration method; feed grade calcium dihydrogen phosphate; calcium content

0 5|8

TR R mERR A5 (MCP) J& HFiE A3
o ) — R BB FR B5 R 7 i, RS .
AR AR =R BB R A, AR
PR A RAF AL, TIARBE R, FFoRkAH
XRE, AR ERAS R T R R — A
B e R B R R A L SR R AR .
TR R — A S o B R S TR R R 2
“HeM iR (EDTA) XA A T48 A, 8
AL s . TR TR TR R,
ISR S = A 0T0E , FEARIRETE M, X250
WA T4, EFE IR D CE M e AT L
W5E MCP HE5 &t -5 B ZbR T I E 1 0 L
1 SEIES
1.1 Bz

i AR EIFE A 20 5 DPS YGLEE R (P KIE

1520 ~ 660 nm) ; Fig LM RF 4R R Z A\ TS AL A
A E L B L REEFER] £ 4 7] ME204E Y
A KF . REEZE BT R AR A PR Al DK-98-2 1
T
1.2 %A

REME . EhiR . AEMLET . oM. LR
EDTA Y50 0ral, S RN =20k

TEVHA W (25 ¢/L) . FREUSENE 12.5 ¢, FIKIE
fift, EZE 500 mL) T,

AAEER (200 /1) : FREUVESA LA 100 g,
FHA R, EARZES00 mL) .

EDTA i %% (0.019 58 mol/L) , B il 545
EHGB/T 601—2002 " #tf 7.,

[YFEHHEA] 2024-01-08; [f&EHHA] 2025-04-03
[YEEBAN] BE W(1989-), 3, DUIE A, Mgk TR, K4
AR T2 P2 A8 BN TAS I T A



2025 4
% 40 5.5 9

Mo @A CEETNE E R R SRR 117+

1.3 %=1 RHE
131 HiFIEM

REVRA ARG R, FEBME: 20 T BE A% 41
POS T = L BERRVEMEMR 2% A /D= 1) Fe™
A", Zn K Mn™; L ERRFR I BRI R
FIVERT; SR B RGRIR 1 pHAER 20
1.3.2  Fahds A e

R I A e Z 48R0, fEpH > 121
W, BSOS G . A EDTA PRUER K
B, EDTAHYS Ca fERE R K@% G . hT
EDTA 5 Ca® A9 45 &40 Fuds 7 715 Ca™ Az iR 2%
BYHERE, BOHE B IR, SRR
A1) Ca ¥4 EDTA ZFEL, BB HE Rl H46m
R Ca™ 44k EDTA ZFHUET, 2 Eke2IHK,
WETE R A LT, LRI E LA,

1.3.3 [ 3l A 4SO 3

R VAT IAEREy Sl VAR A N VI BN S8 1 FU (=PI
FEL M LS A A8 A SR I sz oy i E R o ekt et A o
U, fENHAREAI SR A SRER, RN LS.
ANE I S TR AT P A2 Oy A BN L T E
FRERAA A (. SIS B . LA
T 2 15 1) LS AR AR B 28 ML 7 50 2 T I A
b, $Em T I AE AR S AR, YR T
T RE ST HT R I L
1.3.4  JGRE e L R A

FCEE L 2 A S R A RS Y
JEHART R R TR O, TRk B TSR
W SERT RO R, IR IO RE A AR ki 2o
3600 58 S B B A8 o LT A S A, AR AT R H AV
o WS PAERNNES, (E8E A A i
FEMZR, DI SE B R T T B
R, RS ERASES, SRR bR R R AR
RBR, T MR AR, PO L
FIVARFR A — B B RN E-V il 2 PR3 ) 0 Wi g ¢
o PRBIZ S IHFERTH E AR BER S, AR 4k
FE ek AT A A TRV T R &2
[ A0R, THEL RN TR B fe, SE BT 55
14 ¥
141 FahEE

Fit GB 22548—2017 #1447 ',

FREUHE S (D5 & iy fEl) £90.8 ¢ & F 100
mL A, A ERFRE W (1+1) 10 mL A1/ &
K, 5 BFREN, FEF Ry mREsE, &k
10 min, FRERARHZZRGFEA 250 mL A5 &I,

RUKFER 228, A%

IZS TR TP A 25 mL AR 5 & 250 mL #E B
M, AR EEINIK 50 mL, FEFEE R S mL, — O
2 mlL, &R 1 mL, fLEALRHERIR 1. AR
ALV OB TR i AR =, FRIA 10
ml i S AANAR, A 0.1 g EhBR R /it
FERIRR . LRSI A AR
WARFEST

TR FH EDTA bRV W00 & S 2 i
&, FOELRER, IR AR e &,
1.4.2  H3HEALREE R E

R ET AL BB 4> 5 1.4 AR, B A
SRR — R AT A Bl A R A E
PG, 4K A AE 1000 mV 247 o 2 it
TR K2 s pR A Bl A R SRR TS 1 B S 4L A
eI
1.5 HBE&EHEAX

S LA I Bt Ao, e (D) R

VigproeMx107

w=—"-——"x100%., (1)
mxV/(250 mL)
A Vi — SE50 U T TH FE A9 EDTA b 1 1% 22 7 TR0 14
FH, mL;

EDTA G/ R MR SR | mol/L;

m ——MCPFES IR, g5

M ——E5 (WK BT iE, 40.08 g/mol;

V—— B BUE AR HORE S AT, mL.

BOPA I E 25 R A I A e 4528, PR
YOI S5 SR 4 X 22 A K TF 0.3%

2 #BR5HR
21 FBRfAeyiE
2.1.1 HESH

N EE RO R R B A G S e 2 F AR b R
TR L RRAE R RN . ST AR K 3 &
£ 520 nm B, HLO AR AL RAEE R R, TR A SRR
K, LR BOE R .

S ) AR I A 1R B s R SR AT RRE
B, T SRR, BTN S0 P
AN, BCERAT A 10 mL FU R (EDTA FrvE i E %
W), PiFE20sE, PR &M . E0nA i
BRI 2 R A — R R

RN AR (dE=2 mV, V..
0.02 mL, V,.=02mL), F##ES (dE=2 mV, t..
58, ta=108),

LA, BRaRE NN, RERE
K50 mV/iml?, 2 2 S 172, LLGE 4 24

c




2025 4

-118 2 &7 2B AR LH F40%5 9
e, DR ARSI P RE S8 5 o ek EL A, BT S i) B BQP--13.5321
JELHIA 12 ~ 14 mL, 800 | |-o dE/MV* | 300-

130 bR (S S S 1 R ‘ ol
750 | | 0
RN EE S y | B
1 ERBLHENEESH i J/ L w0l
Table 1 Main parameters of automatic potentiometric E700 | / Le ." E
= | @ o® o=~
titrator ¢ "‘: ‘.05. 01 =
650 s £
Pel/  BiREEE bR AR EHEN MHIMEQP i E 25 ?a =100 =
mm /% F/mL (mV-mL™) Fife Vi /mL |
600 °° 200+
520 35 10 50 e BESR R 16 . P

T E R MR F) 100%2 1 050 r/min,

2.1.2  CalHz% E B2k

BE# EDTA MIINA, SR sl b i e 7 TF iR AR
fbo HUALHAT . FLAL SRR B R R EDTA &
FUER AR DL 1,

B EQP fr /s B A5 2 i s BN e 2405, 10 ~
11 mL B R 2 R FOE A T 10 mL WG, 4
FERFT oI AT B BLLL (o, SRR A IS Sl 3 A
S ] [ CER VA N

01 23 456738 910111213141516
Viml,

A1 AR E-V, PEAV-V L
Curve of E-V. d’E/dV*-V in titration process
22 WEEEE

FHOGRE TR 5 200 2 4 3 AN [A] H A A 7 i MCP A
at, BERE ST 6 ZH VAT SR AR B 1% ) R
JE o T E AT AL FR LA K B Bl A A S E0R s
211 R

SR RO R 2 R E A B R 25 SR 3R 2.

Fig. 1

R2 AEREEINELER

Table 2 Test results of photometric titration method

W E (B w(Ca)/%

FE RS | 5 3 . s We2/% SEEE/% bR 22/% RSD/%
1 13264 13308  13.261 13277 13.181 13.226 0.127 13.25 0.044 0.33
2 13415 13353 13379  13.447 13277  13.285 0.170 13.36 0.069 0.51
3 13301 13387 13479 13378 13455 13329 0.178 13.39 0.069 0.52
4 13497 13536 13.503  13.586  13.458  13.479 0.128 13.51 0.045 0.34
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Table 3 Comparison of results for photormetric
titration method and method in GB 22548—2017
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Table 4 Average value and standard deviation of two
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