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ABSTRACT The adsorption characteristics of EDTA on α–hemihydrate desulfurization gypsum surface
and its influence on crystalline habit and crystal morphology were studied by use of SEM, MICRO-FTIR,
UV adsorption spectrophotometer and XPS technique. Its crystal modifying mechanism was also analyzed
from the viewpoint of crystal growth. The results show that the adsorption of EDTA on α–hemihydrate
desulfurization gypsum is chemical adsorption. The adsorption isotherms curve basically follows Langmuir
equation, its max adsorption amount is 15.2mg and the thickness of adsorption layer 6.5 nm. The addition
of EDTA evidently changes the crystalline habit and crystal morphology of α–hemihydrate desulfurization
gypsum, and the growth in the C axis direction is inhibited, leading to large crystal size and transformation
of crystal shape from long clavate-like to short prismatic or lamellar -shaped. The crystal modifying effect
of EDTA is susceptive to pH values, and the optimum pH condition in liquid phase is neutral. EDTA is
selectively chemisorbed on the (111) face of gypsum crystal by complex reaction between hydroxyl and
Ca2+, which inhibits the growth of c axis and weackens the relative advantage of the growth rate of
in different c–axis directions, consequently leading to the transformation of crystalline habit and crystal
morphology of dihydrate gypsum.

KEY WORDS inorganic non-metallic materials, α–hemihydrate desulfurization gypsum, crystal modi-
fication agent, adsorption, crystal morphology
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Fig.1 The influence of the EDTA dosage on crystal morphology of α–hemihydrate desulfogypsum

f 2 c] pH g^-(_1d
Fig.2 Crystal morphologies in different pH
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Fig.3 The influence of pH on crystal morphologies of α–hemihydrate desulfogypsum with EDTA
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Fig.4 Crystal morphologies and element spectra of α–hemihydrate desulfogypsum (a) Crystal mor-

phologies of α–hemihydrate gypsum (b) EDX spectra of the α–hemihydrate desulfogypsum
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Fig.5 Micro–Infrared spectrum of α–hemihydrate

gypsum
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Fig.6 Relationship between the adsorbed and dosage

values

?;0):;QV, ?;0jU<?c] Langmuir

fO?;=`: Γ=Γ∞(kc/(1 + kc)) P/ Γ -?;

0, mg/g; Γ∞ -g"?;0, mg/g; c -1#0B

', g/L; k -?;#G$DP1Lf- 1/Γ=1/Γ∞ +

1/Γ∞kc$1/Γ . 1/c 7S, b9Ugh1RK Γ∞$

bhkP EDTA . α "�� R+)g"?;0-

15.2 mg/g$

2.3.3 XPS &' 05 XPS . EDTA ?;;

3=DH, @6LS 7, S 8 "R 1$4 EDTAα "�

� Z74 C N0)M?g`$EDTA % α "��

 R+ Ca6O6S N0F0,Ba3, Y C N0F0
dX, lV EDTA gi2:?;3? α "�� R

+$DH Ca N0)M`, %7& 2p @M@]).
4? EDTA O%�4 2 eV )Æh, lV α "�� 

R+ Ca N0A�2'gi%�12, e EDTA . α

"�� R+%�4A�?;$3U EDTA b<G
α "�� R+) Ca N0%�^]75, 8m- 2

fb<,BG Ca2+ ^], . α "�� R+,%X

2)igiZi.S^]J$
C N0- EDTA ?;);mN0$DH&.

f 7 C ha 1s jnebhniojpqi-kj
Fig.7 XPS peak strength of C1s as a function of the

etching depth

R+dj)Y8 C N0)M`"'2A1L3U&
?;;k'$bS 7 1L, TW α "�� R+R

Q5')XB, C N0) 1s @M?g`"'`Ta
3, ]&"'a3JGI[Y',B, &RQ5'e

-?;;k'$bhRKPT EDTA ?;;k'-

6.5 nm$

2.4 EDTA TUop
α "�� ,%b8:� �k, α "�� #

$,%"#$�& 3f:`llY%, &/#$�&
-X+:`$EDTA ?;. α "�� #$R+, q
mFMmr"#+�&, %&@#�&kl, #$"

nD)BJ"IJ%(�&, r%#�W'XU$
α "�� -;2@m, SM>+�G:MZ

+�m%s;)@m;, �DMDd.s;@m;s
J$/,#+)�&#%a.RVQD, (111) +�

&8n, d- (111) + c 1�&#%)*$+$%&
,>_&.2$(111) +tlb Ca N0u%, EDTA

G Ca2+ ^]75%&+mnÆ?;. (111)#+D,

qm Ca2+ mrG#+o], 8a3n#+. c 1)
�&#%,% (111)+ c1�&)*$+$YoV, .

f 8 α ,*+, X ojnebc
Fig.8 XPS spectra of α–hemihydrate gypsum
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Table 1 Analysis of element on α–hemihydrate desulfogypsum by XPS
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