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Table 1 Dissolution rate of Fe in Gamble buffer solution

- F‘aiﬁﬁf#ﬂ{i*{-f[mgﬂ,_ Lo ™ I] - Fe ;ﬁ&l‘,"ig;‘%if[mgﬂf Leg” I)
s L -
0~ 16d 16~ 32d 32~ 48d 48~ 64d 64~ 80d 80~ 96d 0~ l6d 16~ 32d 32~ 48d 48~ 64d 64~ 80d 80~ 96d

IpH3 0,000 0.000 1.162 1.162 3.209 1.162|20pH 3 9.213 10.168 7.029 1.026 3.618 2.254

IpHS5 0.616 0.434 1.818 1.298 2.936 2 6063 H 20pH 5 2.014 1.435 2.527 1.703 12.897 5.119
IpH7 0.479 1.844 0.753 0.100 1.981 1.708 || 20pH 7 1.162 0.100 2.117 0.479 2.663 2.390
SpH3 1.298 0.207 2.799 1.026 2.936 1.571 || 25pH 3 15.763 2.936 7.166 4.028 3.482 2.527
SpHS 0.000 0.343 0.207 1.703 2,663 2.527 ||25pH 5 3.072 2.390 2.663 2.390 3.072 2.254
SpH7 1.162 0.170 1.298 1.162 2. 117 1.571|25pH 7 0.616 0.170 1.162 1.298 2.936 2.936
3pH3  1.026 0.207 1.162 1.981 2.936 2.254 |21 pH 3 2.390 2.936 3.209 1.162 2.254 3.072
3pH S 20117 0,100 3.482 1.981 2,117 1.844 |21 pH 5 0.343 2. 117 0.170 1.162 1.981 0.889
3pHT7 0,207 1.708 2,936 0.616 3.072 1.162 |21 pH 7 0.000 1.026 1.844 1.162 2.936 2.390
4pH 3 2,390 3.072 0.753 1.026 2.117 1.708 [[24pH 3 2.663 0.616 0.100 1.708 3.618 1.981
4pil 5 1.571 0.170 0.170 3.072 2.254 1.981 |24 pH 5 1.162 3.755 1.844 1.298 1.708 2.936
4pH 7 1.298 2.390 0.100 1.571 3.209 1.162 ||24pH 7 0.889 0.170 1.162 1.571 3.345 2.936
I8 pH 3 1.571 0.343 0.207 1.844 2,936 1.910 |28 pH 3 1.298 3.072 4.709 3.345 3.618 2. 254
I8 pH 5 1.298 0.100 4.709 1.435 3.755 1.435|28pH 5 1.844 0.207 1.818 0.753 4.437 3.482
I8pH 7 1.571 0.100 0.100 0.753 2.663 1.844 |[28pH 7 0.000 0.000 1.708 1.703 2.527 2.663
22pH 3 1,981 2.254 2.663 1.298 2.254 1.708 ||[29pH 3 5.119 5.256 4.709 7.574 4.983 4.300
22pH 5 1.026 0.889 2.936 1.844 3.006 1.844 |29pH 5 0.889 0.479 2.936 3.755 4.573 3.482
22pH 7 1.026 0.207 0.100 2.254 2.390 2.254 [29pH 7 0.616 0.100 0.170 0.207 3.755 5.392
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Table 2 Dissolution rate of Mg in Gamble buffer solution

Mg 5 iy (mg*L.~ Lo ™ !]

Mg AR (mge L™ '=d™ )

e 0~ 16d 16~ 32d 32~ 48d 48~ 64d 64~ 80d 80~ 96d s 0~ 16d 16~ 32d 32~ 48d 48~ 64d 64~ 80d 80~ 96d
18pH3  131.5 31.4 43,1 46.4 241 4l1.1 21pH3  208.6 94.3 98.6 959 51.5 431
18pH5 131.5 1L.4 37.0 23.0 21.0 288 2IpHS  191.5 84.0 84.5 93.5 4.9 45.2
18pH7 1143 15,0 37.0 17.2 245 26.7 21pH7  131.5 21,7 235 56.5 58.0 30.8
22pH3  228.6 11.4 17.3  37.8 46,2 32.8 24pH3  145.8 22.8 37.0 48.3 58.0 616
22pHS  234.4 15.0 27.1 33.6 36.2 380 24pHS  131.5  14.3 16.2  34.0 25.7 36.0
22pH7  142.9 13.1 9.0 10. 4 17.0  29.8 24pH7  125.8 15.0 14.4 15,0 20.5 47.9
20pH3  648.8 257.2 161.6 62.1 59.8 67.3 28pH3  388.7 174.3 144.8 78.5 81.6 86.3
20pHS  408.7 211.4 195.1 112.3 143.0 106.8 | 28pH5 205.8 68.0 99.2 75.9 66.5 94.5
20pH7 140.1 34,2 382 388 65.8 98.6 28pH7  137.2 60.0  6L.6  51.4 46.0 45.2
25pH3  548.7 151.5 105.8 81.2 111.2 65.7 H 29pH3 225.8 82,9 80.6 162.1 127.5 125.3
25pHS  500.2 54,3 63.5 T71.7 41.3 55.4 29pHS  157.2  57.2  84.2  93.0 57.6 44.2
25pH7  211.49 40.0 61.6 36,6 41.9 58.9 " 29pil7  114.3 22,8 32.6 356 37.6 30.8
# 3 Gamble MK R P LS TRIBRER
Table 3 Dissolution rate of Ca in Gamble buffer solution

el N Ca WS (mge L™ "ed™ ) - Mg SR/ (mge L™ "ed™ ")

W 0~ 16d 16~ 32d 32~ 48d 48~ 64d 64~ 80d 80~ 96d - 0~ 16d 16~ 32d 32~ 48d 48~ 64d 64~ 80d 80~ 96d
IpH3 50.7 352 25,0 385 535 27.0 3pH3 279.0 67.6 57.6 53.5 40.4 257
1pH5 69.3 20,9 19.3 27.8 51.8 10.0 3pHS5 307.9 73.7  56.4 56.4 37.2 15.6
1pH7 45.0 20.0 11.4 13.7  30.6 1.5 3pH7 33.5 17.5 11.4 8.2 13,6 25.0
SpH3 113.6  40.1 19.2 251 20.4 14.2 4pH3 293.6 88.1 51.6 42,6 31.8 24.3
S5pHS 42.1 19.8 22,1 10,6 45.8 8.6 4pHS5 196.4 84.0 125.0 68.7 25.3 12.9
SpH7 36.4 12,2 17.1 5.0 16.0 14.3 4pH7 27.8 8.6 15.0 5.0 13.1 11.2
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Table 4 Dissolution rate of Si in Gamble buffer solution

o Si A (mge L™ ed™ Y e Si AR RS (mgr L d )
(i f

0~ 16d 16~ 32d 32~ 48d 48~ 64d 64~ 80d 80~ 96d 0~ 16d 16~ 32d 32~ 48d 48~ 64d 64~ 80d 80~ 96d
IpH3  4.20 3.46 3.86 27.00 2.90 3.00 || 20pH3 6.89 1.70 4.78 2.34 3.20 1.70
IpH5  3.52 4.84 7.46 50.20 1.20 2.50 || 20pH5 1.78 0.65 5.02 2.48 0.50 0.90

1pH7 2.00 5.54 9.41 27.77 7.90 3.30 || 20pH7 0.8 0.37 3.08 0.96 13.00 5.00
SpH3 14.20 9.56 13.68 7.28 5.20 6.20 | 25pH3 15.48 25.52 20.64 18.14 12.40 8.60
SpH5 11.98 7.46 57.40 8.18 2.70 5.60 | 25pH5 3.52 6.48 11.64 39.98 11.60 8.20
SpH7 4.10 526 10,75 9.19 10.80 4.70 | 25pH7  0.96 1.18 17.11 11.10 23.20 21.40
3pH3  37.20 7.94 14.48 7.12 510 3.70 || 21pH3  36.04 60.60 54.26 38.02 27.40 23.10
3pHS  69.12 23.01 47.12 33.36 17.30 12.30 | 2IpH5 57.06 46.72 43.82 22.46 17.50 15.80
3pH7  41.20 11.72 9.47 6.02 22,10 12.00| 2IpH7 30.28 11.98 13.83 9.97 21.80 7.30
4pH3  41.10 24,18 14.56 13.68 5.70 9.70 || 24pH3 24,12 21.92 27.84 16.06 11.50 10.35
4pHS  53.04 43.40 40.01 26.92 12.30 12.90 | 24pH5 13.26 9.44 11.76 7.58 510 5.59
4pH7  31.74 31.84 11.47 6.85 26.20 19.10| 24pHT7 14.26 6.64 7.91 6.45 28.30 10.70
18pH3  18.38 10.76 33.30 21.04 15.30 17.60 | 28pH3 31.32 22,31 40.32 21.88 15.10 12.91
18pH5  28.08 8.99 16.92 12.34 5.90 7.60 | 28pH5 19.90 12.64 36.10 19.42 20.60 18.37
18pH7  5.96  3.03 12.51 11.42 10.30 4.50 | 28pH7 3.52 2,63 11.32 6.18 27.20 2.81
22pH3  29.30 21.75 18.44 16.42 9.40 7.40 H 29pH3  31.32 14,15 17.68 24.06 19.10 23.07
22pHS  17.44 10.08 13.34 9.04 19.00 5.50 | 29pHS 13.86 9.33 22,38 14.84 14.50 13.26
22pH7  7.46  4.26  4.35 2.80 10.50 3.73 “ 2917 3.8 2,14 5.55 4.55 11.10 5.19

F 5 Gamble ZMERPHM LR TENBRESE
Table 5 Dissolution rate of Al in Gamble buffer solution

« AL (mge L™ "ed™ ) b AL (mge L™ "ed™ )
Fs S i
0~ 16d 16~ 32d 32~ 484 48~ 64d 64~ 80d 80~ 96d 0~ 16d 16~ 32d 32~ 48d 48~ 64d 64~ 80d 80~ 96d

Spti3 278.00 90.00 21.60 19.30 11.30 6.67 22pHS  99.00 88.67 82.00 8.90 2.00 22.67
S5pHS 103.67 25.00 19.30 15.67 34.00 35.00 18pH3  63.67 26.00 41.00 20.30 17.00 5.67
22pH3  451.30 134.30 67.00 52.30 44.30 17.00 18pH5 10.70  7.77 22.90 12.17 11.13 9.32
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dissolution cracks and is etched brueite on the (001) plane
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Dissolving Behavior of Fibrous Mineral Dusts in Gamble Solution

Dong Faqin, Li Guowu, Huo Jichuan, Chi Yanhua

( Southwest Institute of Technology, Mianyang 621002)
Key words: mineral; fiber; dust; Gamble solution; bio_resistance
Abstract

The dissolving characters and bio_resistance of 6 pairs of mineral dusts in a simulated hu-
man body environment for 96 days were studied by using Gamble solution and three acid series.
The results show that the iron dissolving rates in most mineral dusts have two peaks, and that
magnesium is dissolved simultaneously with iron in dusts with tri octahedral structure. Most of
the dissolving rates of high_magnesium mineral dusts display peaks in the first dissolving stage.
The calcium dissolution rates of zoelite and wollastonite are relatively stable, and wollastonite
show the feature of being high in the front and low in the rear in the low_pH area. The dissolu-
tion peak of Si appeared in the first 48 days in PhS Gamble solution, but after 48 days in the
pH7 series. Al dissolution is easy in the pH3 and pHS5 series and difficult in pH7. The cumulate
dissolution amount of all elements in Gamble solution of fibrous mineral dusts increases with

time, and the total dissolution amount of fibrous samples is mostly larger than that of the clayey
( ¥ 55 233 U0) (to be continued on p. 233)
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(455 205 T0) ( Continued from p. 205)

ones. There are phenomena of cracking, etching and peeling on the surface of fibrous minerals
and fibers tend to be scattered or break during dissolution. The dissolving rate of flaky dusts is
positively correlated to the step densities and oxidizing rate of iron_bearing samples. The total
dissolution amount is basically positively proportional to the system acidity and total organic
ions. The dissolving rate of Ca, Mg_or Alrich mineral dusts is higher than that of K_or Si_
rich dusts. The low pH, high solubility of O or oxidizing reaction and high salinity solution of

the environment may accelerate the dissolution of dusts.
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