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E ) ¢FUAEES SFUARE S96 COprlE mAiEe 98 NaAlCO;(OH), (Daw-
sonite) 9 KAICO;(Oi); & At o] KE-E 80~90°ColA Na,0/ALQ, K,0/ALO,9 &
Kot & & 6~8 8~10%) FFAtZe] EAFo] CO7ka® WAzt sERE ek, G571 A4
7] S94Fo HCOs o) £& FE &Fvvbrl F#EENE 224 Boehmite & FEEE o] it
Dawsonate 8} KAICO;(OH), 7} A=k AE Asket, ol& ETFelA £®= Dawsonite 9} KAl
CO3(OH); & miERE FIARBISAED FIEER &% NaAlO(OH)HCQO; 8 KAIO(OH)HCO, 2.
Yl e Aol REstth A", = BYEMBEZE2e Dawsonite & @R H, KAICO;-
(OH): v #HlRKIR2E Ho grte AL g9,

ABSTRACT. A method of synthesizing NaAlCO;(OH), (Dawsonite) and KAICO,;(OH}, was in-
vestigated by blowing CO, gas into sodium and potassium aluminate solutions., The reactions were
accomplished at a temperature of 80 to 90°C, while CO, gas was blowing into the solutions which
the molar ratios of Na;O/ALO; and K,0/AlO, were 6 to 8 and 8 to 10, respectively, Ii was ob-
served that highly purified Dawsonite and KAICO;(OH), are produced when Alumina is present in
Boehmite at an equilibrium solid phase with a large amourt of HCO;™ in the solutions.

The rational formulas of Dawsonite and KAICQ3(OH);, synthesized under the conditions should
be expressed as NaAIO(OH)HCO; and KAIO(OH)HCOs;, respectively, by IR analysis. In addition,
electron microscopic observation also indicated that Dawsonite in a fibrous crystal and KAICOs, (OH),
in a needleshaped crystal.
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2.1 &R N A TAHVEEF EE 48
ZE L0 Gibbsite ik Wol I BEIE
o #H3te] GFg e EH SFERIATEBRE
ARSGO ol BRY ¢FNAGZEBERY BE
= e pe Hute R mwstdst, —ERe
GFu g $4E BFEe R FHEIUS o
pH=1i~12 9} pH=7~8 o)A & EihBic] v+
glubed], o]t pH=11~1294 99 NaOH
= KOH 7} spfns o pH=7~8 2= NaAl.
(OH); = KAI(OH) 7} s =2 Eife
PrEge2 Hy @Fulddze g BEs
NaZOf Alzoa %! K20/A12039*] %J‘Jt%‘ 5&%3}%{
o}, BEBEHS BE<) condenser, T E Fol iR
EiHE £ pndelikad —EEY $FU4k
Gelgd e Qx FRE FAA —EREE
SR —EEEE COy 7k2E WASAT,
CO,7t&9 #HEe o¢Fuladds {459
NaO =3 K07} 305 sl #EEE vl
g EHiIes wIE, 2 HEAA 18 K
EAA 299 pH7 9.57F H9¢ W KES
ZA 35wk o) pHEC A= FRHEEF 4¥rlF
- gAY sk 448 wEh-S B
&, B pH7E 79 5ol RSl ko)
VEF =& ZFoj o] g9 H7A #ikE
et T, RS #afFol o 27 wRE
110°C oA A A, X-BoHe 6ok X-
@EE D-3F (AXBEEE) S AH859 =,
FABEMB ER BIE-S 5XEES IR-SE
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%ot

2.2. AREH £KPL MR SGREEZ
2x RIERE NaO/ALO; =& K;0/ALOs 9
i, dEuUAYEEF £ FRIALEY B
BE &% #BAA DY KDY £RE(EmL
#ihsel D = KD fifg %)= BfRE %
itk & DY Z$v RERE 20~95°C,
Na;0/ALO; 8 Bk 2~8, ¢FNAUEF BE
0.25~1.0mole/l B2 #{LAA SHRERS 39
o}, KD9 7A$= RESHE 25~90°C, K:0/Al,
09 Eit 3~10, ¢FRAZEFREE 0.3~1.0
mole/! . #{kA A HHERE 319t D K
D9 4:pFEe #AbE BEETEsY o8 384
¥ CO & ffn Ba(OH), £dFo] FH A
£ RSHe BaCOs 8 MBS RYE BRESY T3
stk = RES 800°C ol A MBI ste] A
% NaAlO, s} KAIO, & el 2ol ks
figel] & AR ste NaOH 9+ KOH & HEEE
o] B o9 ARE L FIe HEE T
At ol F FHiEol A% #Re A9 —3
et

2.3 &%l RI3LF U TFHEAKREE K
LB (EHAE—REE) X100/ (BHE)2Z2
sk, FEE-& Picknometer ol 938 HIE s}
AT BEES BH 1gg v34396d ¥=
10cm & Eolol A Fril 10em9 Fo| #o 100
Bl Wojma 2 B ZRe FaAvt, ETHEE
EEEe Bir 100 KeV(HU II) BFEMM S A
34l

3 ERER % B8

3.1 RESE D9 KD #pzEst RESR
Eed RMBRE Fig. 1, 20 Jeldth, Fig
1, 204 —FRES dFRdgde] Fh44
= KERE} sobde] et = Na,0/ALO; 2
K:0/ALO: o) SH7t ARl wel DeF KD 9
LREEe] Eing-g ¢ + 3tk D9 KDY A
REE NaO/ALO: 9 K;0/A1,0:8 EH7H
%% 63 10dA4 RERE 80°C Ll koA
A9 100 % € e 2 Qe

3.2, AFaiaete|8de] ME N Na0/
AlLO;, K;0/A1,0,2 k. KEHE 80°C ol A
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Fig. 1. Yield of synthetic Dawsonite vs. reaction
temperature.
O NaAl{OH)4=1.0 mole/l, Na0/Al03=6
A: NaAI(OH)¢=0. 4 mole/I, NaO/Al03=4
®: NaAl (OH) =10 mole/l, NazO/A1203= 2.
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Fig. 2. Yield of synthetic KAICO3(OH): vs.
tion temperature.
O: KAL(OH)(=0. 6 mole/?, K;0/Al:0s=10
A+ KAL(OH)4=0.6 mole/l, KO/AlOs3= 6
@: KAI(OH),=1.0 mole/l, KsO/ALOs= 4

reac-

ot Znl Agare] R BE R Na0/AlOs,
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Fig. 3. Yield of synthetic Dawsonite vs. concentra-
tion of sodium aluminate solution (reaction temp. =
80°C).

At NaO/ALO;=6, @: Na0/ALOy=4,
Vi NagfO/AlO:=3, O NaO/AL03=2.
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Fig. 4. Yield of synthetic KAICO;(OH)z ws. con-
centration of potassium aluminate solution (reaction
temp. =80 °C)

O KO/AKO0: =8 @ K:0/ALOs=6

Vi KiO/ALOs=4 (O K, 0/A1,0,=3

& Figs. 3, 4, 5, 69 el th,  Figs. 3, 4,
5 6614 R ulsp ol D R KD AHpa
& CFAAGDE] LAY BE = AY EFES)
o Na,O/ALO; 2 Ko0/ALO; 9] E17} Aol
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Fig. 5. Yield of synthetic Dawsenite vs. molar ratio
of Na,O/AlO; (reaction temp. =80 °C).
O: NaAlI{OH);=1.0 mole/!, A: NaAl(OH);=0.8
mole/l, @: NaAl(OH)=0.4 mole/i.

ot FNEs ¢ 5 A =3 KERE 80°C
A4, NayO/ALOs®] i 63+ K,0/ALO, 9
FHot 8 P kel AEe] A 100 % oK
T old i DY KD & MiEsL 22 A9 8
&gkt

3.3. RE®ES| pH. RERE 80°CoA £
NazofAlzos ';‘l KzOfAlea—q %ktﬁq %}‘?"ﬂ.&
¢2e] LY CO7tAE AT o), ®WMER
BRee] pH & 24 &% 23 29 Na
O/ALO; o i 5~8 ¥ K,0/ALO:; Y S
6~109 «l = pH12 LI'F, NaO/ALOz2) Zi:
2~35+ K, 0/ALOs 9 it 3~44] A& pH 12.5
HEo A el £/ Azsger, Ukw
o] ¢FRlAdZeEq Y Na0/ALOs R K0
[ALOy 9 EHrF & W& pH13 o)A &
ot & o= pHi12 HZolq phifto) 4£mKsl7
A4¢ve AF ¢4tk pHI12 $2d4s %
A CO, 77 HCOy- 22 FfEsks] A)2s)r
. gYeld, Eiksle 8.57HE F2E Y7}
W RERE 80°CeA <¢Fqdgdzte] £
COz 7t&E MAE 9 Nap0O/ALOs; 2 K,0/ALO;
2 Bl A& o HCO 7} &A% A9
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Fig. 6. Yield of synthetic KAICO; (OH); vs. molar
ratio of K,0/Al,05 (reaction temp. =80°C).
O: KAI(OH)=1. 0 mole/I, A:KAl (OH)4=0. 6mole/I,
@: KAI(OH)4=0. 3 mole/i.

|AF9 L7 ato] o] BRAMRBE EA S
M5y #E= o} Pseudo-Boehmite” 7} (L¥st =, &
7k 2 de gFAgel e 299 pH 7} 12
LT A S ok A &2 HCOsm9| A}
A BARGREEA Bgd ZL K A3
D ¥4 KD 9 ytdke] £pigterz 4748t
Na*+AlO(OH) +HCO;~ —~NaAlO(OH)HCO,
K* 4 AlO(OH) +HCO;~ —KAIO(OH)YHCO,

D ¥ KD JRERN, 479482489y
o pH 7},CO, 7}&9] A« 28] 1233°] H
& = NaHCO; =+ KHCO; & $2o4 %R
ERRERE; RES T SMESY e o
T T Ade RESEEE D 4 KD &%
ol HCO;~ o] BB A¥7E svte AL ¢
T A=

3.4, ARDCl X-Bath, KEield £R=
W) 3 X-gAoWEE Fig. 7, 8 4
et
Fig, 7258, RERE 80°CdAx NaO/
ALO; 9] EBhb7} 69 W& Diube] FEESY, £
b 39w % Pseudo-Boehmite 7} Fk7#FshL ¢l
£8 Y o v}, = NaO/ALO; 9 EH7L
5~63} 7ol & W& RERE 7 50°CYW+=
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Fig.7. X-ray powder diffractions of synthetic samples.
a: Reaction temp. =80°C, Na;0/Al:0:=6, NaAl(OH),
=1. 0 mole/!
b: Reaction temp. =80°C, NaO/Al03=3, NaAl(OH),
=1. 0 mole/i
¢: Reaction temp, =50°C, Na,O/AL0O;=5, NaAl(OH),
=0. 5 mole/i
d: Reaction temp. =25°C, Na,0/Al,03=6, NaAl{CH),
=1. 0 mole/i
(O: Dawsanite, X: Pseudo boehmite, A: Bayerite.

Pseudo-hoehmite 8] t7Ea} @4 DY X-BiRE
b FepAli gitte Ag BAFE I RE
EEA 25°CY d & Na0/ALO; 9 ZHI) 6
s o] & WE DI el v g3
Pseudo-Boehmite £} Bayerite 7+ 477312 8] oh
AE JUd¥ ¢ vk Fig. 8= RERE
80°Cel A Ky0/ALOs o Fi7F 104 o= KD?
9 fEdunte] FrEEY, KO/ALOs 9 Eits}l 7
ofde] mazt KD X-3REE HobA A
Pseudo-Bochmite 7} 3tf78)lA] vte AL #ql
¥ 4 vl RERE 40°C, K:0/ALO; 9 E4
7t 6elA & KD & £47ko] Ro] 2 Bayerite 9
Aol BESY Pseudo-Boehmite & 3tiFEsl=
ik RIEERE 25°C, KO0/ALO; S Eib 100
A] & Pseudo-Boshmite £+ Bayerite qbo] 3t7E3} %
FEe & vk, plEs Zo] REREZ 2
2r Bayerite 9 Pseudo-Boehmite 7} 4 i
o) 4% D =¥ KD £iH7] 4vE
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Fig. 8, X-ray powder diffratcions of synthetic samples

a: Reaction temp. =80°C, K,0/Al;0;=10, KAI(OH},

=0. 6 mole/!{

b: Reaction temp, =80 °C, K,0/AL,0:=5, KAI(OH),

=0. 6 mole/i

c: Reaction temp. =80°C, K,0,/Al0;=3, KAI(OH}4

=1. 0 mole/I

d: Reaction temp. =40°C, K,0/Al0;=6, KAI(OH;,

={(. 6 mole/!

e: Reaction temp. =25°C, Ky0/AlL0;=10, KAI(CH},

=(. 6 mole/!
(O:KAICO;(0OH)s, X :Psendo boehmite, A :Bayerite.

AE & F g 2y, KEGE/L ok
Na;0/AlLOs 3 K:0/Al 038 Flt7E Z2d D
e KD} 4 Pseudo-Boehmiet 7} 4=l o
€ RE ¢ 5 At Ginsherg!® T2 Saksht
EF £ @FuE EET 9 Gibbsite &
FHEEHE2R gz 25 Boehmite & FHEM
L2 3 BHEEMRC) FES Gibbsite 23
B} Bochmite 2] EEE & 70°C#x #4E3}
= olor, m fkgE 5] el AL FoES
g Figel &gk GFeviAe] Ak pH=38
~100f A & Pseudo-Boehmite 7} 4:gk3}7) 452
ARRBE £& 75 = §4950]F 894
WE 7 & 42 PseudoBochmite & R &o) W
o2 BESZ Aot ARBAMNE ®iE =i
Na,0/ALO; R KyO/ALOs 8 Ehot & 7 el
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= X-B5H#E Pseudo-Boehmite 8] jiifo] <
olFL & 4 vt = D ¥ KD7} £B3le #
#Te g EFUAg SN B BT
8 £ LEYS X5t $F =F
Pseudo-Boehmite 2 FEE vt B =T
Na:0/ALO; R K;0/ALO; o Tt 3 ¢+
Rl At e] S o EEMEE WTete] 2ol R
ol ALOs-3H,04¢ A% FTRIY, B =&
Na;O/ALOs 2 K:0/AL,Os9) Fib7h & &5l
g fRe e Gl go]l & ANOH)«
Yobe AIO(OH) - 2 FHEste 4 28t 20
2R fiEdot, 5 D 2 KD7F 4R
7 YA RN AdAe] $A T LFvie
AlIO(OH) (Boehmite) & FHEMHELR 3l A
A2 fefedl ok Aohz A,

Tabie1. The Infrared absorption spectra of synthetic
dawsonite,

Wave number

(cm-Y) Strength Assignment
3280 Strong OH stretching
1550 strong 03% stretching g
1390 Strong CO;l

1090 Medium  COj stretching v,
950 Strong OH bending

858 Weak CO;;] bending 2
848 Medium  CO;,

727 Weak CQ; bending »,
690 Medium  Al-Q stretching

Table2. The Infrared absorption spectra of synthetic
KAICO3(0H)»,

Wave number

(C]Tl‘_]') Strength Assignment
3440 Strong OH stretching
1540 Strong 03} stretching »:
1400 Strong  COs g ¥s
1100 Medium CQ; stretching v

990 Strong OH bending

866 Medium €0, .

d

845 Wealc 003} bending vz

760 Weak CO, .

745 Weak co,| Pending s

670 Medium Al-O stretching

3.5. &P FIBBRUEAHED, HHEY
D 2 KD9 HMERgEAEeD ] NEKERE
Table1 3} Table2 R Fig. 94 JeEPIH & B
Y] BRE GFuWKEY,  REERe
D g LA ER S Axsigich, Fig
9o]4, D2 KDY Rl A9 22 K4E
gL el x v}, Bayerite, Gibbsite,
Boehmite o) A €] OH fhiaiREIS] Bfis BEAZ
4rEEs) o) Ve, Diaspore o = BkEs) 1
f@et ®&2s s glch, D 2 KD#® OH i,
gaiRihel o Bifre o] = A& sharp g HA
o] BMUHE el glel D ¥ KD &9
OH group & A% RAFEel= AZd o, NaCO;
K:COs ® CO; group ] 3 @] AU Ap7b E(F
o), = v, WHHE RAHLAER D vrehA
gev. D 2 KD#MF2 CO;z group 2 2
REpo] ety QT A225E, NaHCO; 3
KHCO; ol A ¢} 7ol 349 AafdAes R
olvict, Dt KD 9 CO; group ¢ I+ Bk
¥ NaHCO; 2t KHCO; o] 419] HCO5~ &) 23]
EF] st} o) & ¥R ARBEEER K
of AERNA 4y £BH =HRE D
NaAIO(OH)HCO;, KD = KAIO(OH)HCO; &
el & Ao RESIeRL s e

3.6. Aol EFHEAEEEE U s3FE D
2 KDY BFEESEEHEEE Figs. 10,119
velflel, D 2 KD (150 mesh LITF9 #%)<)
FILBEE £% 9.6%, 90.8%1g=k LIk}
Zo) D& @ KD = S 27 BR A2 5
oiglete AL & F Ak
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Fig. 9. IR-spectra of synthetic samples.

Journal of the Korean Chemical Society



WM RS Rl E S22 2R Lane AR 59

(x30000)

Fig. 10. Electron micrograph of synthetic Dawsonite.

4. & &

HEel #RE EHS o3 2.

(D) D% KD £t RERE ¥
5 (80~90°C), ¢FulA4gZAe 952 NaO
[ALO; 9 K,0/ALLO, 8 €lo7l £4%F (Na0/
AlLO;=6~8, K, 0/ALO;=8~10), &#E2] &
BHE 4€ ¢ A4 &, SFuaddE] gy
Zo] FH#EML-E Boehmite 8 HCO4™ 7} f£1E
3] <1 BEfFS R Folok det,

(2) D9 =& NaAlO(OH)HCO;, KD9
A KAIO(OHYHCO, 2 thehil = Aol o
EL R BN

(3) ETFERGHZEE, De RS,
KD & ghikfadh 22 " Sl ele A S
&gkt
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