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Table 1 Results of XRD analysis of the product of reaction of brucite( Br) with ammonia salts
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Table 2 Results of XRD analysis of the product of reaction of ferrous hydroxide with ammonia salts
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+ Fe( OH) » #i).NHst
2. ( NHy) :HPO, Fe- OH- PO, 7. NH4HSO4+ Fe(OH) 5 ( NHy) 2Fe( SO4) 2+ 6H20[ 2]
+ Fe( OH) »
3. NHsNOs+ Fe(OH), Fe( 0, OH) + 8. (NHy4) 20204 Fea( Cr0y) 32 3H20[ #],
+ Fe( OH) 5 NH; t
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Fig. 1 The comparative curves of natural and synthetic brucite solubilities in ammonia salts
at variable temperature
RI3 RRAHKERE 6 MERPHFEHEIRE
Table 3 Balance solubility of natural fibrous brucite in 6 ammonia salts
a. (NH4) 00y
1t/ C 1 mol/ L 0.5 mol/ L. 0.25 mol/ L. 0.1 mol/ L
20 0. 418/ 18] ¥4 0. 313/ 7] He ] 0. 268/ 4] ] 0.277/4] ]
30 1. 104/13 0. 800/ 10 0.588/4 0.375/3
40 1. 749/ 17 1170/ 8 0.814/2 0.385/2
50 1. 87/ 10 [ M44) 1.491/6 | #)] 0.938/6 [ 1) 0.499/7 [ )
60 1. 980/ 11 1.824/6 1.026/5 0. 540/ 5
70 1. 985/ 6 2.05/5 1.818/5 1. 004/ 4
80 2.515/16 [ ) 2.28/13 [ ] 1. 815/ 11 [ K H] 1. 005/ 14 [ K35
100 2. 845/ 21 [ i) 2.355/17 | ix#] 2.155/17 | #4] 1.519/17 | #]

e P w0 wg(90) ] Pemge L") .

I



216 w4 W o A ik H19 4
b. (NH,).S,04

t/ C 2 mol/ L. I mol/ L 0.5 mol/ L 0.25 mol/ L

20 0. 868/ 3512 [ K] 1. 256/ 4 | HiH] 0.996/ 6 | A i) 0. 660/2 [ 1)
30 0. 870/ 3333 1. 695/ 5 1.164/5 0.622/5

40 1.422/ 4286 1. 693/ 7 1.044/ 6 0. 540/ 10

50 1. 745/ 3571] #49%) 1. 860/ 11] #§4] 1. 035/ 7] ##%) 0. 586/ 6 [ #)#%)
60 1.970/ 2589 1.710/171 1.050/ 5 0. 646/ 4

70 3.813/22 [ #3] 2. 365/ 2768 | i##) 1. 206/ 5 [ #] 0. 698/ 4 [ 44
80 4,310/ 628 [ i) 4. 240/ 1200 | ##) 1.221/12 [ 4] 0.710/2 [ #£44)]
100 4. 280/ 1069 [ # #] 4.232/ 1067 [ i) 2.085/ 18 [ k] 0.965/ 17 | ik#]

c¢. NH,A

t/ C 5 mol/ L. 2.5 mol/ L. 1.25 mol/ L. 0.5 mol/ L

20 0.221/1 [ #3%) 0. 199/ 1 [ k1% 0. 148/ 1 [ 5] 0. 128/ 1] I'1]
30 0.574/35 0.349/3 0.270/ 3 0.219/3

40 0. 840/ 14 0.393/3 0.289/3 0.245/3

50 1.299/ 60 | i) 0.646/ 10 [ #11) 0.464/ 5 | ##E) 0.357/6[ 1]
60 1.413/ 162 0.928/29 0.598/ 4 0.377/5

70 1. 509/213 [ #] 1128/ 30 [ #5) 0. 624/ 13 | % 1) 0. 389/ 5[ 1]
80 2.015/246 [ %15 1.290/ 1] i 15) 0. 660/ 21[ ¥ 1) 0.411/ 14 11]
100 2,460/ 1. 44] i 1. 289/ 94 [ 1] 0.813/21 [ ] 0.503/15 [ ]

d. NHyNO;
1t/ C 10 mol/ L 5 mol/ L 2.5 mol/ L 1.25 mol/ L. 0.5 mol/ L
20 0.148/20 [ T[] 0.161/20 [ #EF1)] 0. 187/ 17 [ ¥{[1] 0. 125/ 13 11] 0. 113/10[ [1]
30 0. 326/ 13 0.349/5 0. 360/ 4 0.233/2 0.191/2
40 0. 408/ 11 0.458/2 0.356/2 0.273/1 0.273/1
50 0.823/23 [ #]  0.958/18 [ %] 0. 604/ 5[ 1] 0.437/5] 1] 0. 424/ 5[ 4]
60 0. 866/ 18 1.221/15 0. 862/6 0. 506/ 5 0. 480/ 4
70 1.023/6 [ %) 1. 440/ 5 [ #] 0. 888/ 4 [ i 1) 0.574/ 4 [ #0) 0.516/4 [ 1]
80 1.095/13 [ %) 1. 535/ 14 | i) 0.906/ 13 | ] 0. 654/ 11 %) 0.502/11 [ 1]
100 1. 560/27 [ #] 1. 605/ 19 [ ¥ #) 1.428/18 | #] 1. 148/ 18] i) 0. 640/ 17 1]
e. NHy;HSO,

1/ C 5 mol/ L. 2.5 mol/ L 1.25 mol/ L. 0.5 mol/ L.

20 0. 416/ 506 [ %) 1.392/135 [ 1) 1. 108/ 80 [ i 0.628/ 1] %)
30 0. 660/ 1161 2. 085/ 98 1.585/48 0. 602/ 48

40 0. 864/ 1607 1.815/ 146 1.280/131 0.554/3

50 0. 987/ 1429 [ #E ¥ 2.215/ 119 [ i) 0.485/ 18 [ #] 0.536/7 [ i)
60 0.919/ 1161 2. 070/ 131 1.355/32 0. 622/ 4

70 1.425/ 1071 ] 2. 094/ 3300 | £ #) 1. 405/ 86 | i) 0. 644/ 4 [ #8)
80 3. 384/ 664 [1] 3. 192/ 640] 1) 1.415/37 [ #9) 0.662/24 [ 15)
100 3. 381/ 1052 1] 3. 176/ 956 [ #] 1. 505/ 249 [ ] 0.813/ 15[ ik
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f. (NHy) 280,

Hr 'C 2 5 IIIIIIJIr I |_ 25 I]I{)IJII I n 5 I]IIIIJ'I I O 25 I]I{)]Jr I
20 0. 157/5 [ 1) 0.142/3 | i) 0. 141/ 2[ 1] 0. 115/2[ 1]
30 0.277/27 0.278/6 0.222/3 0. 146/3
40 0.323/ 14 0.271/3 0.254/3 0.257/3
50 0. 471/ 0. 25[ ##) 0.454/ 12 [ %] 0.341/6 | il 0.415/7 [ i 3)
60 0. 636/ 56 0. 630/ 19 0. 460/ 5 0.574/6
70 1. 040/ 104] ') 0. 770/ 49 | 15 1] 0.526/ 4 | i) 0.584/8 [ % ¥
80 1. 140/ 69] 3% 1) 0. 780/ 41] ¥k 1) 0.542/ 16 [ ] 0.594/ 18 [ ki)
100 1. 245/ 67 '] 0.973/ 74 3£ 0.725/ 15 [ )] 0.753/54 [ 1)
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Fig. 2 The comparative curves of natural and synthetic brucite solubilities at 60 C
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A I [ PRI WL B (IR . 7E(NH) 28205 390 P D03 W (S H LR, A 1
mol/ L ¥ - UTIHEDY) 100 Iy 5 R W (5, 1% T 80 1 1 = 008K 10 B 2 4R 70 1 00 5 W A
BRI HE A RE NI o A AR, DUTE Y ORI (00 3, o il i A7 i 2t B A
60 C FF BN FE .
3.2.3  ORLFEXET KA 11 R L 15

R4 HIH TR £ Al K DA H R RS2 W (R 52 56 5 R . B AR, R BER B T F I R
JEE RS0 AR RTPIAS NI L ER T SRR 1) PR RR R A b S AT iR A, BE A I ) (1 4E <
W T 20 (ERIGOR AR R 2 R BOK .

F 4 60 CRIRMRAH KEREMBEE LR PAIEHRE
Table 4 FB solubility in ammonium sulfate at 60 'C
Fe 3R 1%/ x 10°(mg*L™ ")
t/'h 100 H 150 H 200 H

225mol/L 1.5mol/L 0.5mol/L. 2.5 mol/L L.5mol/L 0.5mol/L 2.5 mol/L 1.5 mol/LL 0.5 mol/L

0 [ 1] [ F1] [ ]
os 8 07 03 A 09 0 o ooy N 0% 0.3
[PRm) (SR (R (R [kfR) [ER) O (kA () (K]
I 2.21 1.00 0.33 1.74 0. 67 0.32 2.00 1. 05 0.32
2 2. 18 1.35 0. 34 2.19 0.35 0.31 2. 10 0. 87 0. 35
4 0.63 0.25 0. 11 0. 50 0.20 0.15 0. 59 0.22 0.17
8 0.90 0.31 0.11 0.73 0.35 0.18 0. 64 0. 36 0. 16
16 0.98 0. 39 0. 13 0. 81 0. 41 0.19 0.73 0. 47 0. 18

Mg RS ( mg*L.” !]

05 [ #i] [ #] [ k] [ ] [ 4] [ [ et [ 2tk [ )

34,2 19.4 16.2 32.7 31.8 19. 4 96.7 23.4 17.4
1 70. 4 52.2 42.8 §1.3 68.0 41.2 97.0 58.0 38.0
2 106. 5 64.2 52.8 141.3 105. 3 45.2 112.2 94.5 46. 4
4 117.1 67. 4 50.2 138.5 109. 4 44.2 110.7 92.6 46.8
8 116.7 127.5 58.5 131. 4 108. 6 61.8 119.1 101. 4 59.7
16 119.4 122.7 74. 1 132.8 110.2 8.3 123. 8 110.2 75.5

BRITH W IR 5 D0 2 R [R5, N P& AL TR i R S i a5 R L . fRK B
PA ek 2, LI S S T S B0 0 i B9 Bk B 1ok . DRk, AR AT 2 h i, WP Bk

i il Ui RTA G

4 4 ®

(1) LF4e/KBATEA Al TR A B2, TERRYEIA B h AT AL 200 PE, 78 ARG 1 A7 41 i
BEPE . AT YEK A W S VIR A R PRIE FORE I B 8 1 (TR N, IF R B . R AT
ULEDD 1 180, W 7K Bk A 5 ik R S IS vl PR 58 1 . A B T A A A S A 38 D 5 17
., BT B B SR R O S BR (AT AR o DR, AR P T R A e R R A
BT AR AT SR B R AR AR A2 8 0 i

(2) BRAAEANALSE, LA T e AURLEE (1 39 AT ) 186 70 38 76 1407 446 28 v o A A 1y 14
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0. R e SR AR B R LT RGP IR RE ) o B SRV R AT U K B A IR AR S WV R
Bl AR AR A nT A A B i SO T, KB R K e r B R L DR A R
PSRk 2 T 1 B R T A A AR v R P, B N (1) 1 R A e v R B I RUK B A
5 11 3 G 1) e 1, W e e 0 = R KB A AR MR R 2 . TS L RERE TS B B I R
ARy ] E ] PR AR R e AR AN IRV RE 1 S B A AR, X LA SO S TR s

(3) 7F 40~ 80 CIIWAJE 44 F, NH4Cl( ¢ 21.25 mol/L ) (NH4)2S04( ¢ 20.5 mol/L
) NHHSO4( ¢ 21.25 mol/ L) SEBERERT 11 Fe>* UM A U, SCREAR /KB AT 1R I 45 i 1)

ik

. XL SRR AR N BB AK DA e AR O T OE 2k
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Study on the Dissolving Behavior of Fibrous
Brucite in Inorganic Ammonia Salts

Dong Fagin', John Huang®, Wan Pu'
(1 Southwest Institute of Technology, Mianyang 621002; 2 Laurentian University, Canada)

Key words: fibrous brucite; ammonia salts; reaction; dissolution; refined; body liquid
Abstract

Fibrous brucite ( FB) may release free radicals in water, display chemical activity in acid
solution and has cytotoxicity in body liquid. In solution, FB can react with all substances that
release ammonia ions and give off protons because of FB can ionize out hydroxyl in water. The

( F#: 55 242 T0) (1o be continued on p. 242)
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( 455 219 T0) ( Continued from p. 219)

existence of ferrous iron in FB usually results in concomitant occurrence of oxidation and reduc
tion, finally forming compound ferric iron ammonia salts. So, the brucite dusts may react with
and be dissolved partly in soluble ammonia salts of the human body and ammonia ions of body
liquid. The increase in grain size and temperature is beneficial to the increase of dissolved mag-
nesium in the balance system. High_concentration ammonia salts have a large dissolving capacr
ty at high temperature. The total amount of Mg and Fe ions in the equilibrium solution depends
on the solubility of resulting double salts. The reaction speed is decided by the speeds of ioniza-
tion of ammonia salts and brucite together. NH4CI (1. 25 mol/ L), (NHy4)2S04(0.5 mol/L)
and NH,HSO4( 1. 25 mol/ L) are the ammonia salts that can not only prevent Fe** from being

oxidized or precipitated but also cause brucite to be dissolved better at 40~ 80 C.
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