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Dissolution sequence of dustfall minerals in citric acid
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Abstract: The analytical results of mineral phases and chemical composition show that quartz, calcite, albite and
dolomite are the main phases, characterized by high SiO,, Al O3 and CaO in chemical composition. To discuss
the dissolution characteristics of dustfall minerals in organic acid and further discover their harm to human
health, the authors took dustfall collected in Xining as the study object and used XRD and FTIR analytical
methods to analyze the initial samples and the residual solid and ICP-AES method to determine the concentra-
tions of extracted cations. XRD analytical results show that, after 2 days’ dissolution, the calcite was dissolved
after 10 minutes, and the specific peak of dolomite disappeared after 16 h; according to the FTIR results, there
are no obvious destruction of Si—QO, Al—O band. However, the increasing mass of extracted cations in solution
reflects the damage to these chemical bonds. In comparison with the dissolution rate of main indissoluble miner-

als such as quartz, albite and sericite under the same experiment condition, it can be concluded that albite is dissolved
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faster than sericite. However, the dissolution rate of quartz varies greatly during the dissolution period, and its
dissolution sequence relative to albite and sericite should be further investigated. By analyzing the extracted
cations and dissolution rate during the dissolution period of dustfall and minerals in citric acid solution, the disso-
lution sequence of different minerals apart from quartz is in order of calcite, dolomite, albite, sericite.
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Table 1 Composition analytical results of Xining dustfall

SiO, ALO; Fe,05 MgO CaO Na,O K,O MnO TiO, P,0s LOI Total
54.170 9.200 3.460 3.390 10.070 1.480 1.750 0.070 0.446 0.151 15.620  99.807

1.2 1.3
1.000 g £0.005 g X X’ Pert PRO
100 mL 0.05 mol L 35C 120
r min 2 iCAP6500 Thermo Fisher
4000 r min 20 min ICP 0.002 g 0.200
K Ca Mg Fe Al Si g KBr Nicolet-
3 XRD 5700



6 859
2
2
16 h
2.1 XRD 0 16 h
0.05 mol L 16 h
1
10 min 16 h 109% 13%
8 h 16 h
10 min
16 h 16 h
Majuste et al. 2013
2% ~5%
35
30k ——1a/lQ
—O0—1IMm/IQ
251 —A—1Ip/lq
48 h ©
8
24 h g
16 h
" A
A . , “ A A A A A A h 4h (I) lIO 2IO 3I0 4IO 50
t/h
h , I 2h
2
Fig. 2 Intensity ratio of contained minerals and quartz
" “ A A \ y 112k in dissolved residual solid with time
A— M— D— Q—
‘\ “ A \ /6 h A—albite M—muscovite D—dolomite Q—quartz
Q Q, A D D D ¢ TARME
Po— e I { n 2.2 FTIR
20 25 30 35 40 45 50 55 -
26/(°) 3 400~ 1600 cm !
2700~3 700 cm !
1 10 min 713.82 cm !
3543.03 1798.04 2521.19 1435.97 876.31
Fig. 1 XRD spectra of dustfall after being dissolved 729 17 em ! 0~16 h
in citric acid solution with time
16 h
A— c— D— Q— »
A—albite C—calcite D—dolomite Q—quartz 876.31 729.17 713.82 cm
CO%~ Frost et al .
XRD 2007 2008 Mostafa et al. 2009
10 min

16 h XRD



860

32

16 h O3~
1384.45 cm !

Oelkers et al. 2011b 470.91 693.74
778.30 1031.38 1081.48 cm ! Si—O
Si—O
48 h 143597

1384.45

L 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000 500
B /om?
3 0.05M
FTIR

Fig. 3 FTIR spectra of dustfall after being dissolved

in citric acid solution with time
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