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Fig. 1 A sketch of GRI( CO%’ ) formation and transformation reactor
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Fig.2  XRD spectrum of the in-process products of the formation and transformation of GR1(CO3~ ) at 25 °C under stirring (a) ,

the curves of pH-t, Eh-t and Fe*

2.2 I E S GR1(CO;™ ) BT

2.2.1 pH B30 GR1(CO3") 58 & MLm ¥
il pH fHE T 6.5.7.9 .10 i o 4k, A A pH # 4L
HiEl =) XRD 3 A& 3 k. pH =6 B, GRI
(COT7 ) SE AW, S 7745 Fe M Fe' -
Fe" S AR G W, BT LA SCAUAE S pH > 6 I AY
4k, pH =6.5 B ,GR1(CO:™ ) £ % 10 min B %
Wh SOL™ B4 GR1(COL™) 2 1) €O~ B b
B GR2(S027) ;#£4y 30 min i, GR1(CO™ ) #1 GR2
(SO3™ ) i B W ¥ JE AR 2%, IF £ 29 90 min 5% 4 5%
ERE D 5 D BRI AW (K 3a), pH =7
i, GR1 (COY™ ) %% 4k af 72 b 5 45 # /> & GR2

in mineral and supernatant (b) during the process

(SO: )M, H Z 90 min J5 GR2(S0; ) A W%k It
FE29 150 min 58 2 54k R 5™ (& 3b) . pH H 9
110 B, GR1((CO3 ™) i i e 349 s 184 5 )5 0ok 55 , o
HNTEZ) 170 min(pH 9) 1% 210 min( pH 10 ) F A7
K, Hiedbid B %4 GR2 (S0, ) M . 7¢ pH
=9 [ ,GR1(CO;™ ) fEZY 190 min JZ i 5% 4%, =4 N
89 ;76 pH =10 BF, GR1(CO2™ ) 7£ % 240 min J
NS84 7= R G RRT FER BRIR A (K 3,
3d), ®JUL,pH 7 ~9 I =¥y 38 R B8R AT, BOR AT
T pH 8 WAL 5250, Pk, B pH 3% fin, GRI
(CO3™) SE A HE AL K2R B 1) 32 7 486 hn . 41, GR1
(CO;™ ) ZEAHNHIE pH BF (pH 6.5 ~7) R s M50 59,



6 i FNIISE N T A Bk GRI(COL™ ) Y Sk i 2 R A % T 5 i [N 3% 79
a G G b G G
L G A GG”«.‘ G G GG 90min ] 150min
uWMMM“*—— Dot Sl 90min
i . 30min
2z f ' z
= 5 .
% I~ 30min|
= =
1 i 1 i 1 A 1 " 1 L 1 i | 1 1 1 1 1 1 1 1
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
PER(26(%)) FER(26(°))
M
. G . d
GAG ('\ 636 190min MG M GL MM M 240min
G:Rl -‘.\ M i & ,u 170min GR1 GR] . ! 210m|:n
AGARI v I i 140min : : ‘;‘ 180min
C § 5
% : GE“LSRI %Rl _ 80min % =
i S : O GR1 GRI 90min
| j i GRL GR 50min Ji ﬁ 4 A i €0min
1:\ .l A A GRI Omin| ; - GR1 Omin
1 N 1 M 1 1 . Pl 1 0 1 —~|Jt. 1 A_ 1 AL. j'kl Al‘h 1 " "~ 1 " 1

10 20 30 40 50 60 70 80

BE%(26(%))
TE: TR DL, M: BEERET; L: SRR

10 20 30 40 50 60 70 80
JEE%4(26(°))

“F[A)Note: The time recorded indicates the onset time of the transformation,

M: Magpnetite; L: Lepidocrocite. The same below

13 25 CHEFEAMET ,GRI(COZ ) ZE AR pH ¥ fbid

2 XRD &4 (a. pH 6.5;b. pH 7;c. pH 9;d. pH 10)
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SO;™ ZEAC)Z M COT™ H4kh GR2(S0;™) | i 76 55
i A 055 2 B b B R R

o =4 By XRD w1 ([ 4a) - Bl pH 3 Jin,
GRI(CO3™ ) B Ak =l vk b 47 B 4k 7 A Tl 2k
o A4 Rietveld 2 &t 43 H7, pH 6.5 ff /= ¥y vh AL &
4% B 96% W EHER T ; pH 10 B =91 h 66%
(RGBT I 34% W 5T s oAt pH g SR BF R
1 pH 6.5 ~9 Gl i pH K40, 7= 9 b B 2k 0 45 &
JE 2 i o H 2 0 BE SR W/ X RS R T AR
A RT BN, 724 TEM W& 4b ~ & 4e i
BE pH Y 38 00, £1IR &F Bk B 19 45 5 R SF K 2
100 nm3 i1 2 25 200 nm, 55 & 25 10 nm 34 fii1 £ 24
30 nm, 5 XRD Jz I iy #a % — 3 (&l 4b ~ & 4d) .
pH 10 B, 7= 4 £ 2 AR 50 nm ARCIR #EEK T,

K2 50 nm WERREF R (B 4e) o BRI,

pH RALEL I GR1(CO3™ ) 5 4k it 7 A = 4y 26
WA T M 0 45 T R RO S

Benali' ") Fl Refait'"” 252 36 T GR1(CO3™ ) 4
pH 7.5 ~9 WAk 7= 4 £ Z 48K F° . SR 1M, Leg-
S R GR1(COY ) e 8 B VE 4 0 F A AT
RTIE I, X T e S W B B T AL G
GR1(CO;™ ) 78 SO;~ &b A T BUAsT 8w, i
1 CL™ oA F T A 87, I GR1(CO37) 1
SO;™ BRI AL RS T CL AR, RF pH
WP Fe’ " SR UL 524 GR1(CO3™) #i4k pH i%
THZE 2 A R AR (29 pH 7.7) i, B pH 6.5
5 pH 7,¥#4F GR1(CO2™ ) KA M REIL e’ , T i
o Fe " S B S NS W . SR, S Ik pH B
BB pH 9 5 pH 10, 1% W ¥ A K 3 Fe®

rand



80 +

50 &

B8 Intensity

30 40
BE%(26(°)

TE: BLALIER, KENPEEIR, WKL AZEiENote: the black line is the observed data, the gray line the fitting

data, and the light gray line difference in spectrum

Bl 4 KIa pH Z4FF GR1(CO;™) #ALZ =4 XRD [ 1% K pH 6.5 Fil pH 10 i =4 1) Rietveld

EEH (a) A FEAL =4 TEM E (b. pH 6.5;c. pH 7;d. pH9; e. pH 10)
Fig.4 XRDspectra of the final products of the transformation of GR1(CO3}” ) at different pHs, and Rietveld

quantitative analysis of the products at pH 6.5 and pH 10 (a); and TEM images of the transformation

products of GR1(CO%27) (b. pH6.5; ¢c. pH7; d. pH9; e. pH 10)
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Fig.7 XRD spectra of the final products of the transformation of GR1(CO2~ ) at different temperatures and Rietveld

quantitative analysis of the products at 15 CC and 45 °C, separately (a); and TEM images for the

tranformation products of GR1(CO3~) (b.15 C; ¢. 25 C; d. 45 C)
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Fig.9 XRD spectra of the in-process product of GR1(CO3 ™)
transformation at 25 °C under stirring condition as affected
by airflow rate at 0. 02 m* h =" (a); 0.04 m* h='(b);
and 0.1 m* h~'(¢)
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Fig. 10 XRD spectra of the final products of the transformation of GR1(CO3 ) exposed to air flows different in rate and

Rietveld quantitative analysis of the products formed at airflow rates of 0. 02 m® h ™" and 0. 04 m® h ™', separately (a) ;

and TEM images of the products (b. 0.02 m*h 'y e 0004m*h 5 d 0.1 m®*h™ 1)
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PROCESS ANDCHARACTERISTICS OF OXIDATION-CRYSTALLIZATION OF
SYNTHETIC GR1(CO:" ) AND MAIN INFLUENCING FACTORS

Wang Xiaoming Ai Sihan Dong Ting Liu Fan Tan Wenfeng Qiu Guohong Feng Xionghan'
(Key Laboratory of Arable Land Conservation ( Middle and Lower Reaches of Yangtse River) , Ministry of Agriculture
College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China)

Abstract By means of air oxidation electrochemical real-time monitoring, and X-ray diffraction (XRD) , transmis-
sion electron microscope (TEM) and solution analysis, synthesis, oxidation and crystallization of hydroxycarbonate green
rust GR1(CO}" ) were investigated. At the synthesis stage when pH of the suspension drops to the lowest or the ratio of n
(Fe’*)/n(Fe,,) in mineral rises to the highest, GR1(CO2™ ) is formed completely. At the transformation stage when
pH is controlld within the range of 6.5 ~ 10 at 25 C, with the rising pH, both the transformation rate and oxidation rate
of GR1(CO:™) decreases, with its oxidate turning from lepidocrocite to goethite and magnetite, and the goethite crystal-
lites increasing in size. When temperature of the suspension is controlled within the range of 15 ~45 °C , with the rising
reaction temperature, the transformation rate of GRI ( CO?) increases while oxidation rate decreases, with its oxidate
turning from lepidocrocite to goethite and magnetite, and the goethite crystallizes increasing in size. When airflow is con-
trolled in the range of 0 ~0. 1 m’h ' at 25 °C , with the increasing airflow rate, the oxidation rate increases, with its oxi-
date gradually turning from goethite to lepidocrocite and decreasing in crystallinity. Therefore, oxidation rate is a determi-
ning factor in the transformation of GR1( CO2™ ) under the influences of pH, temperature and airflow rate. With increasing
oxidation rate, oxidate of the reaction turns from magnetite to goethite to lepidocrocite, and decreases in size of the crystal-
lites and in crystallinity.

Key words GRI1( COi_ ) ; Transformation; pH; Temperature; Airflow rates; Crystalline iron (hydr) oxides
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