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The Effect of Precipitation Conditions on the Dissolution
Characteristics of Fe(I1Il) Hydroxide
in a Tartaric Acid Solution

Hiroki TAMURA, Masaru OHSHIMA, and Masaichi NAGAYAMA
(Received December 28, 1977)

Abstract

Fe(IlI) hydroxide was formed by precipitation from an Fe(NQOjs); solution and its dissolution
behavior was examined in a 0.16 M tartaric acid solution (pH=1.90) at 25°C. The dissolu-
tion reaction invariably obeys the equation,

1—(l—x)V2=Pt
where x is the fraction of the dissolved Fe(I1I) to the total Fe(IlI), ¢ is the dissolution time
and % is a constant.

The value of % is affected by the conditions under which Fe(III) hydroxide is prepared,
ie.,, (1) kinds of alkalis used for precipitation, (2) pH after precipitation, (3) solution tempera-
ture and (4) aging time. It was found that % value decreases with weaker alkalis, higher
pHs and temperatures, and longer aging times. This is explained by considering Fe(III)
hydroxide to form through (A) and (B), (A) nucleation and particle growth and (B) aggrega-
tion and dehydration of particles. When Fe®" ions are brought in contact with weaker alkalis
at higher temperatures, a smaller number of nuclei will be generated in (A) resulting in larger
particles.  These are more resistant to dissolution because of the smaller total surface area.
In (B), the particles aggregate and dehydrate, and % decreases with time. The aggregation
is facilitated with the increasing pH because the positive surface charge of the particles
decreases. Dehydration changes the nature of Fe(I1I) hydroxide to increase its resistivity to

dissolution.
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Fe(NOy); % (Fe & LT 1gfl) # 25°C s, WL <EfEL-2>o—EHE (2.6 ml/min)
TT7A A Y G (3M NaOH, 1.5M Na,CO;, 2M NH,;, 0.8M NaHCOy,) #% iz 55, %
xRk CalOH),, CaCOy ZMZ Do AL LIcKIRILE DB Dz, pH A%y MK
D IR D pH A4 0 —EH 3~T) 12800 X BICEMFEOMBE L 2561, B
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W L LTI AR (0.16 M, pH 1.90, 25°C, 500ml) & HMv 7o WL <H# Lo,
COBHIC RO KA O BB A 20ml nx Fe LT 20mg &) BMEIE &GS
Do WHETHEMIMIRA BV CHER AT DL, &7 ABMMIEAC (3 v 27 AP 2502500) kb
WHNEBT 5o WHKILDWT 7 = v vy EDEN T b Fe(Ill) @IEwMw L, Bl Fe(lll) &%
kb B BHMIED pH ILBEMER P Lin O & 2 flirdic, ols, BIEECTT % EiR
Gtk DB A AN D G A EATREE % 0.08-1.0M, pH % 1.0-4.1 ORI T« (b 321,
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Fe(lll) 1 Av& T-2— F-8-t FrfvF /Y v-b-ALivil (72rv) EMN1:3D0HEAKOEDL
M»%f’l % ERFIFT A Fe(lll) oWIEREERECH L, = 2T, BT 4 v REEHR©H 5L es1
s Y AFATVE=Y A (CTMAC) #ER 52 L0 X » T pH HilHE A, SlHx B L w3 R
m-a IH5TRLTHR, RELBFEEIRDEED TH D,
B L 7w VK, 228x10PM: 0.8g D7V 2 v vH AOml DY AFARAAT I ML, K
%Mz T 100ml 15,
2. CTMAC ¥, 6.26x1072M: 2g ® CTMAC % kics L 100ml &35,
FafEE: 200 pg DT Fe(lll) % &1 7 = = YW 2ml, CTMAC % 3ml #Inz, K%
Mz Te%% 25ml &L, E GOOnm TR A ET S
2 2) Wi w, B s ORT 1 = OWFRANE L, HAIRRDRE JUJN’M WA ke EHUE

—dw/dt*kos @
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Fig. 1 Dissolution behavior of Fe(OH);. Fe(OH); suspension: pH 7.0 (NaOH),
25°C, 1 hr aging.  Dissolving solution: 0.16 M Tartaric acid, pH 1.90,
25°C
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Plot of 1—(1—x)¥3 against time
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(Tqrtaric ACid), M Fig. 4 Effect of pH at dissolution on k& Fe(OH);
Fig. 3 Effect of the concentration of tartaric acid suspension : pH 5.0 (NaOH), 25°C, 1 hr
on k. Fe(OH), suspension : pH 6.0 (NaOH), aging. Dissolving solution: 0,16 M Tar-
25°C, 1 hr aging. Dissolving solution: Tar- trate, pH was adjusted with NaOH or
taric acid, pH 1,90 (adjusted with NaOH or HNO;,, 25°C
HNO,), 25°C
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Fig. 5 Effect of pH at precipitation on k. Fe(OH); suspension: 25°C, 1 hr aging
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Fig. 6 Effect of temperature at precipitation on k.  Fe{OH); suspension :
pH 9.0 (NaOH), 1 hr aging
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Fig. 7 Effect of aging time on k. Fe(OH); suspension: pH 3.0 (NaOH), room temperature
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— BT, VRO T OB O BERE AME T E AR T AR T O b, & vy Y
KELIBP, Fio, WTORBMBELAERSLT EME b HIEL, HE d PRELILDD
T, WTRIZL TS b ORI E<Teh, ZDORARFEICH T KB LD BB BT %
RO BE R A LREHWTE S, o2, BROBENRRVEE k2 phEwvoi (Fig
6), BEiRIFERBILGOBMBENKE L, FRCHEUGREMENMELWC kb EErER
Vo Fio, kB OERBEROFEMCH T AR VA ENZ S Fig. 5), ZhLBE L
FIHMTE D, bbb, 7TAh)eiRndsERFMCELL pH A EF L, o
VRER LS DBERNC /e B2, TA R UV ABTREZDESEIPNE L, Lich » TERT 5B
BT k fErvhE i h, CalOH), % CaCOs WLEMELV/PN IO THE L LCTHEM LI
wHAEcERIVE pH O LEABLOTHWTAH ) ELTHE B 3/hEL{bThHd,
Table 1 WWIMBEOLZBE T A A VDT, LTOMEXOREE L CABEBOMRREE (pK.)
BIORCHTAEMELRT, Thr B & OfFEA7AH ) DBEOINC S &5 Kk
REARSHMTE B,

2, Fig. 5 ORTEBRERLRL L, WTFhOo7A 2V 2 HBaTh kb ikl o s
pH L L IETFT %, a5 7:.0i3d 5 1 2H0RFEEL THBLET IR
T —HEC, KER(EEED € w BT (pze) (£ pH 8.5 f5Ticd 50T, W pH 2 F Al
I oS E ERBILEEOEEMAEA L, BESE > CRTFAEMEKE L TRE LI HE
[Ahhb. k2 pH LEARBEATADIIDIDLEELZLND, %, TAH VBRI E
-pH BIEBOBEE K EZ WA, ZAULIRGT A VIS X DRI S LR T DR T OB S
WRIEE 5 BRI E D THS 5, — &, WHRETFRERITHEERE L T b b
Ostwald B X » CRERBTIEREL T Lo Lo T, KEB{IYOLEBE pH 2K
Wiz E (BREX) b OEINICEHEINDA, LD X 5 CERE RIS > T b,

KER L b THE e DT Ostwald 3 Table 1 Order of strength of base
AELE: Veus b3 - 30 ¥
Btz A - TnlenwEE 2 il b lkali DK, solubility, M
7o\, . ——

koo R B bt o Tl s ol 1.0 77

o ORI RIS T 2 OB S = Na,CO, 10.2 2.0

Ll X YL T T 5 (Fig. 7)o H~« DFTF NH, | 9.2 31
DFEEILEVESLTVETE hidRTF NaHCO;, mgij 1.1
FREDERIC X » TRTAKRE LI b D, Ca(OH), lﬁwZ!

CaCOy 0.00012
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