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ABSTRACT

Allophane was treated with 3025 Hydrochloric acid at 18°C for two hows with stirring in order to
obtain the insoluble form of SiO, gel and to extract quantitinely both Al,O, as and Fe,0, AICI, - 6H,0
Fe and Cl, - 6H;O forms, respectively, at the same time. SiO, gel was filtered and to the filterate
Ammonia was added to precipitate AI(OH), [Fe(OH), Contaninated]

The precipitate was separated by filteration and the filterate was recovered as the form of NH,CL
The precipitate was treated with 200g (NaOH)/l Concentration of NaOH a little excessively to the
equivalent at 65~70°C. as Fe(OH), formed was insoluble, it was filtered of and to the filterate
Containing NaAl(OH),(OH,), Carbon dioxide gas was bubbled at 50°C~90°C to Obtain the precipitate
with excellent filterability and crystallinity.

The product was certified to be Dawsonite (NaAI(OH),CO,) by X-Ray diffraction analysis at below
40°C, when CO, gas was bubbled into the relatively lower Concentration of NaAI(OH).(OH,),
solution, the precipitate of very fine particles was formed, which was hard to filter and with the
Composition of a-Al,O;—H,0 (Boehmite).
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TABLE 1
Concentration = -
of HCl (N) 0.2 0.3 0.4 0.6 0.8 1.0 1.4 2.0 3.0 4.0 5.0 7.0 10.0
5i0, (8)% 11.4 29.1 28.9 23.9 19.4 17.0 12.0 81 4.3 2.2 0.8 0.5 0.2
ALO, (g)% 16.8 23.2 30.4 321 328 328 338 348 349 356 360 3.1 3.8
Fe,0; (8)% 0.7 0.8 0.9 1.3 1.9 1.9 2.2 2.4 2.6 2.7 2.8 2.8 2.8
TABLE 2
NaOH (N) 0.5 1.0 1.5 2.0 2.5 3.0 4.0 50
ALO, (%) 19.6 23.6 37.6 39.3 39.8 39.9 40. 0 40.2
sio, (%) 1.8 19.2 23.0 25.2 26.8 26.9 2. 3
2 B K 19.6 25.4 56. 8 62.3 65.0 66. 7 66.9 66.5
— %
o 100f
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Fig. 2. Extraction rates of Al,0; Fe;O; and Fig 3. Extraction retes of Al,O; from J..C.E.
5i0; from lapanes Collcidal earth ot ot vorious Concentration of HCl and
various concentration of H,50, when AI***9% adsorped to IO, at the initial
treated for 2 hrs at 80°C step of the filtration
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Fig. 4. The relation between pH and
Solubility of Al,O, ond Fe,O,.

3-4 SRUIBUESS] BR

Allophan &} F, <Zele] ek EHE 2 SHRS
© 2 3o} Bayer process® 23 AlLO; & HiHKEELE )
£ H#ES o 4 gl Allophan o2 R¥ it
Alumina & FE#istel 24 BEER S0, 5 Bt
2 vhgef alkali #E 2 Fe,0, & Br3ste #, alkali
BEEE kAT Fotz 474=. NaAl(OH),(OH),
BHRE Bos WEstdA o pH e "H3lE: JEsid
PH 1LKEE A iR #ihEhs viebdch  of Eie
NaAI(OH),(OH,), & FEHKale o FiEs = o 99
NaOH & BHES ol FEste ##E NaOH 7} dofn=] =
#Boletn A&}, o] EielA NaAl(OH),(OH,), &
st Al:Na=1:1¢]2tz & 4 glon] atehy
Al(OH); ¢ 4 NaAl(OH),(OH,), & & T =& Al:
Na=1:12rt} %7 &2 NaOH & st o] &
F7F F%h

AI(OH);+NaOH=z=—NaAI(OH),

i

3-5 a-Al,0,-H,0 (Boehmite) % Dawsonite
o &g

#t3 NaAl(OH),(OH.), ¥B#iel seed 7} =& CO,
gas & WGASIY] Alumina & #iBAIZIE kel HWfT
ol govt CO, gastiAd:& AR 3T Alumina 9
BFol fhAiete] WS A8 Had RTE FAdA
= REko] gle] A seed A 7 vho] FHH 2 gl @V
AEEHS  Allophan o235 FHM3I NaAl(OH),
(OH,): ol CO, gas & wAste] ke dglch, CO.
WARFS] BB, CO, gas MGAIEE, NaAl(OH),(OH,).
o BES KA FRZ 4ARME Zebdd NaAl
(OH),(OH,), & B®E 7} 100g/1 EL T = 30°C o A CO,
gas & WAl pH & MG 2 8.5 71A ol 2A 3
o AR WS WAKEE 110°C A 2ste] X-gET
9] #55 Fig.5 2 Table 3¢ YJeblyl 2 A2 Table 4
9] Boehmite &} X-#[037 data & —FFE& & + i}
o] S # Boehmite"V 24 fHIste EmiEHitol

Hste] S EEEs

TABLE 3

.._,(d and I/1; of Fig 5)

Data from the X-Ray pattern of Fig. 5

dA /1,
6.1 100
3.16 65
2.34 59
1.86 44
1.85 39
1.45 17
1.31 14
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Fig. 5. The X-Ray powder diffraction pattern of the product obtained
from the reaction of NaAI(OH),(OH,), and CO, at 30°C
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TABLE 4

a-Al,O; + H,O0(Boemite) Index to the power
Diffraction File (1964) Sample from the Aluminium

Company of America

o

dA L
6.11 100
3.164 65
2.346 53
1. 86 32
1.85 27
1. 453 16
1,312 15

NaAlI(OH),(OH,), ol 40°C oA CO, gas & W3A3}
o pH 1244 CO, gas WA whikdt = o= 74 ik
Wesh 2l RSl 110°C, 3 Az F X4
mHr-E 173 R Fig 59 22 HRE ek

o5 Wil oA CO, gas & WA ohAl IRl
4pgete] pH 8.5 747 CO, gas & & WiASho] Pl
& HoBrHES Y. o= M-S KRS BEIA B
s o]ZAL 110°C, 3M Azsy X-BETS
113 KR Fig. 52 #% % 9% Fig. 62 Dawso-
nite 8] peak o] 3l = TEBH AICL - 6H,0
o4 AI(OH); & ##A# = NH, - (NHOH)% {#H
39S e 234 FRE B R 3 BEE
#imgshe FlBE o ol=je] B ARY-E XA
# #5H Fig. 7 (30°C ¢ 4] CO, gas M3A) Fig. 8, (60°C
ol A CO, gas¥iA)e] el & A A =5 Boehmite
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Fig. 6. The X-Ray powder difraction pattern of sample which was cbtained trom
the reaction of NaAl(OH),(OH,), and CO, at 40°C, Under pH 12
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Fig. 7. The X-Ray powder diffraction pottern of the product when NaOH was
vsed instead of NH,OH during Synthetic process (ppt ot 30°C)
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Fig. B. The X-roy powder diffraction pattern of the product when NoOH was
used instead of NH,OH during Synthetic process. (ppt ot 60°C)
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Fig. 9. The X-Ray powder difiraction pattern of the product obtained
from the reaction of NaAl(OH),(OH,), and CO, ar 85°C
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Fig.

10. The X-ray powder diffraction . pattern of the product Oblained
from the reaction of NaAl(OH),(OH,), and CO, at 60°C,
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& R e Fig 9 2 Fig 103 22 X-RHE
# 5RE Jd9r} Fig.9& Table 6 U, Fig. 10 &
Table 709 3 —%%S & 4 Aok d obs I obs hKI

Table 5% Table 8-& #¥E datac]x Table 5

TABLE 7

10 5.7 110
8} Table 7-& =z@ER5{Hel+h. 7 3.38 130
Allophan 4 3.000 200
15\_1603 . 80°C ] 9 2.79 002
Sid %2 +HC E;s AICL; - 6H,0+FeCl,-6H,;0+5i0, . 2 61 040
‘ 5 2. 50 112
AICI, - 6H,0 Al(OH) o
Fe,0, - 6H,0 }+ NHLOH — FeEOH)Z+NH‘Cl 4 2.23 141
AI(OH),) |, . 6 2.15 202
AL} + NaOH — NaAI(OH).(OHy): . ” oo o
+Fe(OH), 7 1.732 060
TABLE 5 TABLE 8
Data from the Fig. 10. which obtained from the d obs | obs
reaction of NaAI(OH)(OH;), and CO; at 60°C
_ 10 5.7
da /L 5 3.38
5.7 100 4 3.02
3.38 19 9 2.78
3.02 1 5 2.61
2.78 16 5 2.50
2.61 14 3 223
9.5 8 4 2.15
2.15 7 4 1.98
1.99 13 4 1.732
1.73 9
1.69 13 50~90°C
: NaAl(OH),(OH,),+C0O, —> NaAl(OH).CO,
Dawsonite
40°Co) 3}
TABLE 6 NaAl(OH),(OH,), +CO, —>
NeAICO;(OH), Dawsonite AlO, - H,0+Na,CO,

## Boehmite

Data from Index to the powder Diffraction File

(12~449) 1964. 3-7 Dawsonite 2| 947

Sample from Montreal canada

g NaAI(OH),CO; & 110°C o) A 1086RT 2242 A&

da /1, hkl 2095 HCl & #£ A3t NaAl(OH),CO, o] 5-f#e] o a}ed
5.7 100 110 Badle CO, gas & Z33F Ca(OH), ¥ FEHSH
3.385 16 200 o &REHE CaCO; & A FFESte] Table 99 f&R
3.026 12 Ni Z dgit, o] #HRZEEH KRBT HES Dawso-
2,787 8 211 nite 91 & e}k, m Dawsonite & 1100°C & 944
2,607 8 040 A CO;, 2 BERE T&3] A7) 2 NaAlO, & gt
2,504 2 112 E & o] R-& AKepel #2A%Y NaAlO, & AI(OH);
2.150 a 202 o NaOH 2 5474 1-N HClz st 5%
1.993 10 160, 222 3 sl BbAe HCIFEES s Table
1730 2 812, 060 109] #F5 99tk Table 99} Table 108 fER=
1.690 14 400, 123*

B ARBE B Dawsonite  FEFIE 3+t
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TABLE 9

NaAlO,(g) IN-HCI (cc) BEfE(co)
0.5 6.00 6, 097
0.7 8.38 8.536
1.0 12.00 12,195
1.5 18.10 18,291
2.0 23.90 24.38

TABLE 10

Dawsonite(g) ppt CaCO;(g) HifEe)
1 0.678 0. 69444
2 1.371 1. 3888
3 2.0 2. 0833
5 3,451 3.4722

4. # B

1. Allophane & E# e & NaAl(OH),(OH,),
o] CO, gas & WiAZtY NaAl(OH),CO; & A3
o} BB 70°~90°C, 200g NaAlO,ll o} 5 L)
kol ch,

2. 40° LTl A+ NaAl(OH).CO, &= H£BsHA] ¢
m a—AlLO, - H;O(Boehmite)7} 459 o},

3. pH 12 AFel A A= HCO, A& werh

4. KEHAA A2 Dawsonite = FHTREER &l
BEdo] HERE A

5. 0]l9 A¥r o2 Hol T¥MoZ AT M
¥t " Aoz #Edo

5. Mt

?\!l”

Dawsonite &= Algeria ¥ Canada %o A KRMYo 2

#EHE]" Montreal o] J.W. Dawson ol 2|3l R
o] Dawsonite & H4E #&poltt. ALReEZ+ E.

Bader %o o}3le] Higeslol IETIA REAKS u
= A = £BYFuEREk, 4FIAHE, EEFES
REAA #53 fix 9ot o EMEEA X4
ol HEEA X

A% Allophane o) FzE= 3 CO, gas WAl
2|3t Alumina o BZEAR A Fub A4 St BT
9] Nakfie] BEEE sty daldov HENVLE &
#i% o] Dawsonite & ARET 4 A HAch

a8z AWHRE A5k FEE Rfitdd F4 98
FEAEAR BETBHEN BREts: o= #5193 &
H3le] F4 AR LIHFEE MBS B/IFLH
kel Al MES TR
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