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Synthesis of barium sulfate particles by complexation method in
presence of EDTA
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(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Barium sulfate particles were synthesized in the presence of EDTA at room temperature. X-ray diffractometry
(XRD), Fourier transform infrared resonance(FTIR) and scanning electron microscopy (SEM) were used to characterize
the structure and morphology of BaSO, particles. The effect of the preparation parameters on the particles size
distribution and morphology were investigated. The complexation stability constant of Ba-EDTA at different pH values
was calculated. The results show that the size and morphology of BaSO, particles can be effectively controlled by
additing EDTA in the precipitation process. Among all the operation conditions, the pH value has significant effect on the
particle size. The obtained barium sulfate particles are spherical and well dispersed at pH=9—10. The feeding rate of
SO,” has less effect on the morphology of BaSO,, the reason is that Ba-EDTA complex controls effectively the reactivty
of Ba®" in the solution. The FTIR result dacates that the surface of the prepared BaSO, absorbs the functional group of
EDTA.
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Fig.1 SEM images of BaSO, particles obtained in absence (a)
and presence (b) of EDTA
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Fig.2 XRD pattern of BaSO, particles obtained with EDTA

under optimum reaction conditions
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Fig.3 FTIR spectrum of BaSO, particles obtained with EDTA

under optimum reaction conditions

EDTA & —Fri &7, B Fhams
THREM 4 MRILE, B85 888 78R,
EDTA 548 8 FHIm &t i 4 frrs. 4
EDTA B BaCl, ¥ 5, Ba’ ifli#i'j EDTA %%
4B Ba®-EDTA 44 . Ba>-EDTA i8] SO/ )5,
AR BaSO, UTIE . N R
Ba>+EDTA=—Ba**—EDTA (1)
Ba’*—EDTA+S0,> =——BaSO,+EDTA )

H ¥ Ba-EDTARC G947 € MARE E, L, 1
YK BaSOTTVE I FE T, A4 T4 T Ba® (¥R i
JE, AEAE R S AZAT I R 7R KK

2.2 pH {&X} BaSO, Bz 55 8950
FEKEHH, EDTA nJ L% LR J7 XK A B i

0 0
HO—C— H,C SH—C—OH
N—CH,—CH, — N
HO— C —H,C CH,—C—OH
I [I
o (a) O
0
C
o
o CH,
C — CH, /
o/ \N
’ ! \
;’f \\ A// CH,
}I M /’
7 /
7 /
7 /
0’4__ __X{q CH,
N\ oc — CH;‘/C\Ha
0 /
~~Co
(b)

4 EDTA Jx EDTA 5@ & 7 I Rc (150 1 45t 3K
Fig.4  Molecular structural formula of EDTA (a) and
M-EDTA complex (b)

2+ 7H+ N 7H+ 7H+ B 7H+
HoY? = Y o MY o B Y
—H+ *H+
72— N - N4
oY S HY Y ®

MEDTA L 48 8 1 KRS NI, Hx W&k
M+Y=MY “4)
A MERESESE T, YRREDTAHE .

HTEE 75 Y 2R RN, i EDTA £
I3 N RE T B o BR AUN. R AN ary s /£ — 3 pH
i, KSINEA V) EDTA (5 FAEAETE TR
WIEIY S A Il & RN I Y ISR Y2
kb, Ep
Oymy = [Y'VIY] (5)

[MY'] _ Kuy K 6
—[M] Y] —aY(H) MY (6)
X6 H, A
lgKyy =1gKy, —1g Ay (7

AP Ky AFETEG oyan NIRRUN R

|

Ky N



1514 hEA SR R

2009 4E 8

ZARRE TR, R UL TE R P 5 e T TC S T
SEBR A ERLREE s [MIAVEDTARL & 148 B TR . &
1FT %) 31 Ba-EDTA B & WAEA R pH AE I 1 £ 2

#.
BRI LA, BAEpHEMI R, Ky &

%% 1 Zi IEJ pH {E HTJ‘ Ba-EDTA EE ﬁ % H(] ngBaY, lgaY(H) %D
lg K ]’3aY
Table 1 1gKp.y, Igaymy, lgKp,y of Ba-EDTA complex at

different pH values
pH 1gKpay lgaY(H) lg K,y
7.86 3.32 4.54
7.86 2.27 5.59
9 7.86 1.28 6.58
10 7.86 0.45 7.41
11 7.86 0.07 7.79
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Fig.5 SEM images of BaSO, particles
obtained at pH value of 7 (a), 8 (b), 9
(c), 10 (d) and 11 (e) in presence of
EDTA
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Fig.6 SEM images of BaSO, particles obtained with EDTA at
pH=9: (a) Drop by drop; (b) Poured into
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