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Fig. 1 Apparatus for a mesurement of the critical pit-
ting corrosion potential of aluminum
Reference electrode; Ag | AgCl | sat.KCl
sol., Electrode; 99.99% Al plate(l.1cax1.3
cn), Counter electrode; platinum '
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Fig. 2 Weight change of aluminum plate in pure
water and in KCIO; solution by a intermittent
immersion test
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Table 1 Immersion test of aluminum plate in pure water and KClIO; solution
Pure water | :g: f;: Zg ;(8; - Al;03 - 3H,0
D | we | ws | e (M0 O
e | ot | o | ®wo)

M, +M; for Al,O; - 3H:0

{0.5W (Al 03 - 3H20)—W(AD}/W(AD = (78—27)/27=1.9

M;+M; for Al:O; - 3H20

{W(KAIQ2) —W(AD}/W(AD)=(98—-27) /27=2.6
W(AlL;0;3 - 3H:0), W(Al), and W(KAIO;) : molecular weight of Al;0; - 3H,0, Al and KAIO,, respec-

tively

— 99Z Al
~-99.99Z Al

Weight gain
(mg/dm*)

......

. 20 Tpmersion time
Y\, (days)

~
\

Metal loss
(mg/dm?)

Fig. 3 Weight gain and metal loss for corrosion of
aluminum plate in saturated KClO; solution
by a continuous immersion test
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(1-1) Before corrosion,

Composition

(1-3)

Fe-Ka

solution for a month ( x 1200)

| mBEICRBLTV2008H-12, TR, X<
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P29 ARKBRPICBREE LIBEORA LR
i, BUGILEERL, 74 i=YAR0RVOBR

Photo. 1 QObservation of aluminum plate by EPMA before and after corrosion in KClOs saturated

(2-1)After corrosion

Composition

(2-3) Fe-Ka
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1 mol/1

pure water
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€99, 99%A
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Fig. 4 Corrosion of aluminum plate in various chlorine oxyacid
solutions by a continuous immersion test

99 % Al plate

99.99 % Al plate

Photo. 2 Observation of aluminum plate by optical microscope after cor-
rosion for 34 days by wetted KCIO; powder

Table 2 Corrosion of aluminum plate by wetted chlorine oxysalts powder

KClOa N30103 Ba(ClOa) 2
Days | _ 99%Al 99.99% Al 999 Al 99.999% Al 99% Al 99.99% Al
ave max | ave max | ave max | ave max | ave max | ave max
2 16 22 72 118 11 13 12 15 13 18 8 13
4 20 25 116 164 13 17 13 11 14 20 10 10
8 21 27 162 206 18 22 14 14 16 23 9 9
16 21 30 191 353 20 25 17 20 17 30 11 20
24 22 29 209 575 20 25 17 32 19 24 14 14
32 23 27 256 361 20 27 17 18 12 24 11 16
ave;average value of depth of pit (u)
max;maximum value of depth of pit (x)
Kayaku Gakkaishi, Vol. 57, No. 5, 1996 —177—




DJ‘ ~
s 8

Ha gas evolved
[
[=4
[}

(NTP cn®/270mg Al)

w
Q

0 20

%0

Reaction time (hour)

80

Fig. 5 Hydrogen gas evolution in the course of the
reaction of aluminum powder with wetted

KCl0s
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Table 3 Reaction products and induction time for the reaction of aluminum powder with wetted KCI0;

Temp. Added Added Reacted Produced Evolved Induction

(C) KCl0s H.0 KClOs (x10%) | C1™(x10%) H. Period (hr)
0.99 4.8 7.1 7.0 0.83 25
0.97 6.7 7.5 7.7 0.90 22
35 0.96 6.7 7.7 8.0 0.87 20
0.10 4.5 6.2 6.2 0.71 13
0.00 5.8 - - 1.09 28
45 0.94 7.2 6.0 8.7 0.72 4.4
55 0.72 4.9 8.0 6.2 0. 61 1.7

Units of reactants and products concerned are described by moles per 1 mole of reactant aluminum powder
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Fig. 6 Current vs. potential curves for aluminum
corrosion
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Table 4 Critical pitting corrosion potential of
aluminum in chlorine oxysalts solution

1 Concentration Vc(SHE)
NaClOs 0.10 mol/l -0.343
0.93 —0.343
2.00 —0. 363
KClOs 0.93 ~0.343
NaClO, 0.93 -0.363
NaClO; 0.93 —0.443
NaCl 1.00 —0.653
KCl 1.00 —0.663

bAEZVERIERRLE., @B1 A+ vORABITHTS
BABL LT, NIROBARRTIHEREY Y van
HEEF M) Y2 R0ERB ) VAR L TRRRE
BMOREEBETELLKE -7, AL, ZORR
BB RETVCi—0.343V(SHE) T, &B1+ v
DB Z L B ERIIBD O hied » 1o, Eikiow
THARLBAS + v OREIZ L ZBFILABMICR
ETHRiLich o7,
4, & B

7o = alfOREERBTCIRERMSY ) 74K
B L DMARTOBENKEY, MKLHBIERTG
AV Y LAKERPTOBREBDIL - Y IFI P THD
DOicr L, REREH Y Y LA KBEPTIRTA v
AV LAThot, 7A=Y AROERREHY &
A BEHB K L SBARRCRERRPBLEOBES

Tri=vsolECERBING, LEoBEERE
LrIOBHRRTOBRILT A I = ¥ A EBATL
ANELD, BHEDOT7 L I =% A CREFDOILAD
Buzdicvn, TORERKAEV, BRERDIZ- v
AL ETAIVEEN VY ATCH ST,

7o =2y B ROBHBEREERRKIC L SBAT
BARAYTA M ETA I VBNV YL RERTEEL Y
IZ, KRHAYRETS, ZOKENAREIZILER
MA@ oh, HEREE» Y O AEMENSE kB
itk h, FRRCBEABS LBt VY
L7,

7A=Y AOEROBEREEL X UIELHER®
TOBRRILATVELIL > vV Y A CHET2 L, R
B > B REE > BIRREHE > B o BEF TRY
Lichi, »F4 voRREBHLALI T,

X ®
) H# —, kKELHERK,10,28(1978)
2) KHhlk, #REZ, EAMEBY, ITEXRGBS
BAS2EEKENRRRLRIAEE L (1977) pd5
3) Bohni,H and H. H.Ulig, J. Electrochem. Soc.,
116, 907(1969)

4) ZEEH, B, 3 (No.11),471(1973)

5) PHE—K, BElE—, REFIL, PHES, IR

{e2e3EgE, 73(8),1759(1970)

6) BERSHLFELE, “FHLEERE @ET=ZR)",

P.99(1981) A6
7) ibid, P.192
8) ibid, P.137

Kayaku Gakkaishi, Vol. 67, No. 5, 1996

—179—




Corossion of aluminum utilized in raw materials of explosives

by Hidetsugu NAKAMURA*, Miyako AKIYOSHI*, Yosikazu HIROSAKI**
and Yasutake HARA** :

Corrosion of platelike or powdered aluminum by chlorine oxysalts and chlorides was
studied by some methods such as immersion tests, reaction tests with wetted reagents,
measurements of the critical pitting potential and analysis of corrosion products. Results
obtained were as follows.

In immersion test of aluminum plate, corrosion proceeds faster in pure water or in
dilute aqueous potassium chlorate solution than in saturated potassium chlorate solution.
Bayerite is a corrosion product in pure water or in dilute aqueous potassium chlorate solu-
tion and potassium aluminate in saturated potassium chlorate solution. Initial amount of 99
94 aluminum corrosion is larger than that of 99. 99%, but there is no differencs in amount of
corrosion at the later stage of corrosion. Corrosion is also affected by the types of
aluminum, and the species of anion and cation of solution.

Corrosion of aluminum plate by wetted powder is affected by humidity and purity of
aluminum. For high purity aluminum, the number of pits on the surface is not so many,
but its depth is large. Corrosion products are bayerite and potassium aluminate.

Storage of the mixture of aluminum powder and wetted oxysalts produces bayerite and
potassum aluminate, evolving hydogen gas. This hydrogen gas evolution has an induction
period which became longer, if the content of oxysalt is smaller or the reaction temperature
is higher.

The critical pitting potential of aluminum in chlorine oxysalts and chloride solutions is
in the order of chloride >chlorite>perchlorate>chlorate, but is not affected by the
species of cation in chloride and chlorate.

(*Department of Applied Chemistry, Faculty of Engineering, Kyushu Institute of

Technology, 1—1 Sensui, Tobata, Kitakyushu 804, JAPAN
**NOF Corporation, Taketoyo Factory, 61— 1 Kitakomatsudani, Taketoyo,
Chita-gun, Aichi-ken 470—23, JAPAN)
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