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Distribution features and leaching effect of alkali in red mud

Gu Hannian', Cui Shanshan'?, Wang Ning',Zhao Chengdong'~
(1.Key Laboratory of High-temperature and High-pressure Study of the Earth's Interior , Institute of Geochemistry ,
Chinese Academy of Sciences ,Guiyang 550081, China;2.University of Chinese Academy of Sciences )

Abstract: Alkali in red mud is harmful to water,land and air of the surrounding areas because of the rainfall when red mud is
stored on land.Meanwhile , alkali restricts red mud’s comprehensive utilization in building materials such as cement.The dis-
tribution of alkali,including Na and K, in red mud was studied by electron probe microanalysis and in situ ICP-MS.The ef-
fects of leaching liquids with different pH on Na and K in red mud were also investigated.According to the leaching experi-

ment,more than 17.6% ,16.8% ,and 19.6% of Na and 10.5% ,10.1% ,and 11.4% of K can be leached from the Bayer red
mud , while 36.7% ,53.1% ,and 54.1% of Na and 40.0% , 56.8% ,and 57.5% of K can be leached from the red mud from the
sintering process, using the leaching solutions with pH of 2,4 ,and 8, respectively
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1 [13] %
w(ALO;)  w(Si0,)  w(Fe03)  w(CaO) w(Ti0;)  w(Na0) w(K,0) w(MgO)
1 27.25 15.69 7.74 21.49 4.83 15.41 2.84 1.72 3.83 100.80
BRM 2 27.45 15.86 7.23 21.58 4.93 15.94 2.89 1.44 3.53 100.85
27.35 15.78 7.49 21.54 4.88 15.68 2.87 1.58 3.68 —
3 10.84 20.41 9.06 34.29 4.10 5.29 1.22 1.18 14.05 100.44
RMS 4 7.37 20.61 9.22 37.52 4.02 4.84 1.10 1.39 14.60 100.67
9.11 20.51 9.14 3591 4.06 5.07 1.16 1.29 14.33 —
1.2 2
Na K , 21
EPMA-1600
) y 1 ° Ca N
Na.kK ’ AlSiNa K, 5 ., NaK
> B Ca. Al .Si o 1 , Ca.
Ca.Al, ;Na K Ca
o . Ca 5 Na \K
’ Si ,Na K
210 mm, 65 mm, ’ K Na.
4 . ). .
o , 15 mm
; , 400 ¢
<375 pm ,
120 mm; )
pH ,
) Na \K
o 6 b
H
3 ’ p a— ;b—Caj;c—Al;d—Si;e—Na;f—K
20 40 , 3 pH 1
8.0 ( 2),
2.2
2
Ig Ig 12 , 3, 3 s
1 400 pH=2.0,HCI 364+5 Na K
BRM 2 400 pH=4.0,HCI1 3755 .
3 400  pH=80, 36545 o Na K Si 3 Ca
4 400 pH=2.0, HCI 3475 Al Fe.Ti
RMS 5 400 pH=4.0,HC1 35045 .
6 400 pH=8.0, 3495 ’ Na K Al Fe Ti
o Na \K
) , K )
Na N K . Na
C ) o Na K Ca . Si
, X .
Na N K N Fe
° Na K  Ti Mg Mn. P o



2016 2 47
3 %
w(Nay,0) w(K,0) w(ALO;) w(Si0,) w(Ca0) w(FeO) w(Ti0,) w(MgO) w(P,05) w(MnO)
BRM-01 7.06 2.18 19.80 19.5 36.3 4.82 7.52 0.86 0.40 0.013
BRM-02 9.21 2.50 23.90 19.1 30.8 6.40 5.72 0.92 0.52 0.015
BRM-03 9.29 2.57 20.00 17.6 40.6 4.49 3.60 0.83 0.32 0.011
BRM-04 9.67 2.79 25.90 19.1 253 8.42 5.34 2.10 0.40 0.020
BRM-05 10.40 3.16 25.20 21.7 254 6.23 5.41 1.31 0.34 0.015
BRM-06 10.70 3.14 26.50 21.2 23.7 7.03 5.26 1.26 0.26 0.018
BRM-07 10.80 3.21 26.20 21.8 23.5 6.58 5.62 1.13 0.26 0.015
BRM-08 11.20 3.15 25.90 21.8 24.5 6.12 4.86 1.27 0.31 0.016
BRM-09 11.20 3.57 28.00 22.0 21.3 6.67 4.12 2.21 0.22 0.018
BRM-10 11.20 3.18 26.80 22.3 222 6.73 5.19 1.15 0.33 0.016
BRM-11 11.40 3.31 25.90 22.5 234 6.23 5.29 0.97 0.24 0.014
BRM-12 11.60 3.57 25.20 22.6 18.9 11.60 4.61 0.96 0.24 0.020
RMS-01 391 1.03 3.36 26.5 52.7 7.19 2.82 0.95 0.42 0.018
RMS-02 4.03 1.56 8.38 20.8 40.8 18.00 3.80 1.38 0.31 0.055
RMS-03 4.04 1.90 18.10 19.2 36.7 12.90 4.69 1.19 0.28 0.025
RMS-04 4.11 1.40 7.56 23.6 45.2 11.20 4.20 1.37 0.30 0.024
RMS-05 4.26 1.22 10.10 22.3 44.7 10.10 4.35 1.65 0.27 0.032
RMS-06 4.28 1.18 8.66 20.2 45.4 12.60 4.95 1.40 0.27 0.026
RMS-07 442 1.22 4.95 23.6 46.5 13.60 3.31 1.01 0.34 0.031
RMS-08 443 1.34 7.97 22.5 43.1 14.10 4.04 1.20 0.35 0.026
RMS-09 4.47 1.12 4.52 24.4 45.4 12.70 4.48 1.42 0.39 0.032
RMS-10 4.51 1.36 9.03 21.7 44.6 12.10 4.13 1.24 0.34 0.026
RMS-11 4.58 141 7.03 21.8 437 13.30 5.09 1.62 0.29 0.031
RMS-12 6.35 2.77 17.30 19.5 36.2 11.20 3.85 1.52 0.27 0.032
2.3 pH Na o
, 2 12h 3 Na 1 ,
24 h , n 12h , Na
2 h pH, 10d : . : pH
pH 2, , Na, , 10
500 mlL/d, ,pH Na,pH 8
Na o
Na , ,
Na N o
) ) pH:4 Na
o
4
w(Na)/% w(Na)/%
pH=2 pH=4 pH=8 pH=2 pH=4 pH=8
1 >1.3241 >1.4126 >1.6337 0.3912 1.0212 0.9837
2 0.0673 0.0431 0.0563 02494 02111 0.2488
3 0.0578 0.0289 0.0364 0.1668 0.1516 0.1608
4 0.0439 0.0202 0.0283 0.1118 0.0983 0.1109
5 H 5 0.0342 00151 0.0178 0.0644 0.0542 0.0514
P 6 0.0282 0.0128 0.0134 0.0378 0.0209 0.0329
2.4 7 0.0287 0.0102 0.0107 0.0325 0.0145 0.0178
8 0.0240 0.0090 0.0102 0.0238 0.0108 0.0101
10 s pH 9 0.0171 0.0080 0.0080 0.0169 0.0083 0.0060
, 10 10 0.0142 0.0066 0.0063 0.0103 0.0056 0.0044
Na K
’ ,3 pH
Na K : Na ’
Na . K 2 o Na, ,Na
Na \K 4 N o pH 2 \4 N 8
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17.6% .16.8% .19.6% ,
Na 36.7% .53.1% .54.1% Na K o ,
5 Na s
w(K)/% w(K)/% Na 1%,
pH=2 pH=4 pH=8 pH=2 pH=4 pH=8
1 0.1620 0.1696 0.1911 0.1112 02784 02762 3
2 0.0077 0.0059 0.0068 0.0620 0.0560 0.060 8
3 0.0068 0.0040 0.0046 0.0365 0.0315 0.0333 s
4 0.0055 0.0031 0.0038 0.0242 0.0192 0.0201
5 0.0044 0.0026 0.0026 0.0195 0.0147 0.0129 Na K o Na.K
6 00036 00022 00021 00151 0.0097 0.0109 Si ; Ca
7 0.0036 0.0018 0.0017 0.0126 0.0083 0.009 5 ; Al Fe Ti Mn \Mg
8 0.0030 0.0016 0.0018 0.0104 0.0069 0.0077
9 0.0022 0.0013 0.0013 0.0087 0.0063 0.0057 o
10 0.0018 0.0011 0.0010 0.0070 0.0050 0.0047 Na
K K, o pH
. K Na , 2.4.8
1 , K 3 , 10
’ 3 pH Na 17.6% .16.8% .19.6% ;
K ) K Na  36.7% .53.1% 54.1%.
, , K 3 pH K
o pH Na o pH 248
Na ) , 10 K
oH K K 10.5%.10.1%.11.4%;
9
10 K 40.0% .56.8% 57.5%.
’ b o
,3 pH
K Y
pH 248 3 , 10
K 10.5% .10.1% .11.4%; .
K 40.0% .56.8% .57.5%
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