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Effect of pH of Precipitation on Physical and

- Chemical Properties of Hydrous Aluninum Oxide

Gye Ju Rhee*

(Received March 23, 1976)

A study on the effect of the pH of precipitation on the acid consuming
capacity, aging stability, physical and chemical properties of hydrous aluminum
oxide prepared by the reaction of aluminum chloride and ammonium hydroxide
solution was carried out by means of X-ray diffraction, IR spectra and
differential thermal analysis. The results from these experiments are as
follows:

1. Hydrous aluminum oxide precipitated at lower pH showed better acid
consuming capacity, higher stability and more anion contained in the structure
than that prepared at higher pH.

2. The hydrous aluminum oxide prepared at lower pH is amorphous and that
prepared at higher pH is crystalline hydrated hydrous aluminum oxide, i.e.,
Bayerite and these results are conformed to Rhee’s hypothesis.

3. The rate of loss of reactivity and the end-point reactivity are related to
the pH of precipitation.
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Table I—Analysis of Hydrous Aluminum Oxide Precipitated at Various pH Conditions

pH of Percent of Mole CV’/ Theoretical
Precipitation AlQ; Mole Al*** Acid Reactivity, %
4.8 42.82 0.79 84.1
6.0 43.84 0.47 82.3
7.7 51.99 0.09 51.5
9.1 61.68 0.027 29.8

Table II—-Effect of Aging at 45° on the Acid Consuming Capacity of Hydrous Aluminum
Oxide Precipitated at Various pH Conditions

pH of % of Theoretical A cid-Consuming Capacity after Storage at 45°
Precipitation 1 day 5 days 10 days 15 days 25 days 35 days 50 days 65 days 90 days

4.8 84.1 65.5 56.6 50.2 43.1 37.8 33.1 32.8 32.5
6.0 82.3 61.3 54.1 47.5 40. 4 34.6 30.4 28.5 27.8
7.7 5L5 39.4 34.7 30.4 26.6 25.8 26.0 26.1 25.7
9.1 29.8 20.1 17.7 13.5 10.6 10.8 10.4 3.5 9.8

< pHAA Y Wil 3¢ pHl A S WBMRch ZLEH B3, —Ed BRH
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£ pHol A9 dhynch BAfsicl,

X@Efg—4 AR XQEI§S dichd, wlpH ¢ 4.7 2 6.02 fEfel v
PH 7.7 % 9.1¢ @@l mA o #9009 #ike & —5Io.
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Figure 1—X-ray diffraction patterns -
of hydrous aluminum oxide
prepared at pH 4.7, 6.0, -
7.7, and 9.1.
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Figure 2—DTA & TGA thermogram of Figure 3—DTA & TGA thermogram of
hydrous aluminum oxide preci- i hydrous aluminum oxide precipi-
pitated at pH 4.7 - : + tated at pH 6.0,
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Figure 4—DTA & TGA thermogram of Figure 5—DTA & TGA thermogram of
hydrous aluminum oxide preip- hydrous aluminum oxide preci-
itated at pH 7.7 pated at pH 9.1.

FOMERMAE E2—EILAY S BES IR ==t BRe s YT REA f
wol #4557 9lvh, hydrous aluminum oxide?] IR~ E=xtg MEd FHR(Fig. 6~9)
Joba = EISE spectra bandE viebdich. Bl wave number 3500~3600cmiol A K o
K ke O-H fiaiR o] vhehvba, 1640cm'o) 4 H-O-Hel @iRdhel & Wik
#o1 nglvl. = 900~1000cm™ie] A O-H deformation #E#e] ‘el Fig 94l A =
1410cm™~to) 4] #5558 ammonium iono z A&3 = Wigkrt Holth, o)l HUER hikol
TFesrstel REWEC BAS Aoz Esch, =2 pHelA i@y 1000cm™ iz
O-H deformationige 4 =& pH°1 ARy 2eh md RIKE Jrebdoh. ol e R E
& BET £E Qo T HES 93 Fv 9ov 2 2RE Al HO 9 —OHR %
3 HaBmEs gt Aoz ks,
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Figure 6—IR spectrum of hydrous alumi- Figure 7T—IR spectrum of hydrous alumin
num oxide precipitated at pH4.7 um oxide precipitated at pHS. 0.
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Figure 8—IR spectrum of hydrous alum- Figure 9—IR spectrum of hydrous alum-
inum oxide precipitated at pH7.7. inum oxide precipitated at pH 9.1

o e R EE WA RS mste hydrous aluminum oxide® Y =,
B#pHt Hisest ZERY Hikel PES Fol, pHL % 4% g 2 Ukl &
KA rt. «

2. % pHolA AR Wle =< pHA ARI WEec Kol e BHEe B,
HEBEST Fon #{keio] 23, b KB JAA ] HBEST R

3. Ib¥& pH7} & #e) A&p#< amorphousel hydrous aluminum oxide(Al;OyxH,0)
ol I, I pH =& HRWL #5% hydrated hydrous aluminum oxide(AlOzxH,0»
yH,0)2 A hydrous aluminum oxide®] #({bAR43+ FHlolct.
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