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Abstract — Aluminum alloy was examined as a material of low weight reactor for hydrolysis of NaBH, Aluminum is
dissolved with alkali, but there is NaOH as a stabilizer in NaBH, solution. To decrease corrosion rate of aluminum,
decrease NaOH concentration and this result in loss of NaBH, during storage of NaBH, solution. Therefore stability of
NaBH, and corrosion of aluminum should be considered in determining the optimum NaOH concentration. NaBH, sta-
bility and corrosion rate of aluminum were measured by hydrogen evolution rate. NaBH, stability was tested at
20~50 °C and aluminum corrosion was measured at 60~90 °C. The optimum concentration of NaOH was 0.3 wt%, con-
sidering both NaBH, stability and aluminun corrosion. NaBH, hydrolysis reaction continued 200min in aluminum No
6061 alloy reactor with 0.3 wt% NaOH at 80~90 °C.
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Table 1. Aluminum alloy used in this study (mg/L)
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g. 1. Effect of NaOH concentration on the evolution rate of hydro-
gen during NaBH, storage.
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Alloy Si Fe Cu Mn Mg Zn Cr Ti
Al1100 1 1 0.05~0.2 0.05 - 0.1 - -
Al 3104 0.6 0.8 0.05~0.25 0.8~1.4 0.8~1.3 0.25 - 0.1
Al5052 0.25 0.40 0.10 0.10 22~2.8 0.1 0.15~0.35 -
Al 6061 0.4~0.8 0.7 0.15~0.4 0.15 0.8~12 0.25 0.04~0.35 0.15
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Fig. 2. Effect of temperatue on the evolution rate of hydrogen during
NaBH, storage with 0.3 wt% NaOH.
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Fig. 3. Arrhenius plot of NaBH, hydrolysis reaction without catalyst
during NaBH, storage.
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Fig. 4. Comparison of corrosion rate of aluminum alloys with 1.0 wt%
NaOH at 80 °C.
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Fig. 5. Effect of temperature on the evolution rate of hydrogen during
Al No 6061 corrosion with 0.3 wt% NaOH.
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Fig. 6. Effect of NaOH concentration on the evolution rate of hydro-
gen during Al No 6061 corrosion at 80 °C.

I EEEFE USSRl NaBH, A7%dA] NaOH7F 9Fg
Asks FH3]) & 5 Y= FEA 0.3 wi%oll A Al 60612
FAMPLLEE Fig. 5ol Bola Stk 57 dadars it
A E5E7F F7FE M 80 °C, 90 °CollA] ra TS = A
& vk Al Ea2] dEElolA] F-AlE e ehd v
SoflA] Whg-& Al7]i= Zlo] Fou %) wow 53] 60 °C o8t
9] REoA= Fujje}h FrkEo] FAdo] ok FAkEel Fulj7t 2
oA HljEE] 7] witel] Fuf &4Eo] ol AL BASIEE
[12,13], 70~90 °C == $|7} Fvl] =287 Al 5 vHS7] Ul
AAE SlsiA Agket 2kl ok
NaBH, 7}#-3l] #k3-7]9] & 5= 80 °CZ S uf wk&-7] A=
A Al 60612 7] UH-214-& NaOH s Eol w2t 73k
o}, Aol A NaBH, &9 #A%gA] NaOH7} g 3hA| = o] 8hs st
T A 0.3 wi%FE] 1.0 wt%e7k4] 283t A= Fig, 601 LFERA
th. NaBH,2] QPYSHAIE NaOHE AP PE = 0.3~1.0 wi% &
SollA] ok 2037 AT HAYEHA] ehgk=d, Al e Ul A
o= Al -3 NaOH £-lofl Tl epabna} 4247} 2hl513l
th. = Al 6061 37 9] AFsHE 3] #HE 80 °C, 0.3~1.0 wi% NaOHel|
thalA] -5l (passivation)®] 3Hs Sghths 218 Welth NaOH &
Tt 25FE FADAS T webA 0.5, 0.7, 1.0 wt%oll A
0.3 wt%Rth 27} 1.6, 2.0, 3.00] =2 whAlFo] Wl 1A
80 °Cell4] NaOH 0.3 wt%”} Al 6061115-2143 2} NaBH, 24 344
o] ks B 1S W AP SRS FRISII
ZFulE AREE)] B2 RES7]0IA NaBH,E 7Hidlsto] F4E
1IAZ W], NaOH 557} NaBH, 788l 1k-g- S50 v X =
J e AT F 2 Co-P-B HEA] FujE AMEH A,
20 wt% NaBH,, 80 °C Z=1ol|A a2t Aw-s S8 tHFig. 7).
NaOH 5%7} 0Y wli= 2710l 4 A&7 =90t sk
7ZAES Wo|a gtk NaOH F57F 0.3 wi%ell A 1.0 wt%® o}A]
A 27] (21 FARAE EE ST NaOHZF Sl &4
StllA = 2710l QP shA] &I 8hs 3lar o] F-olli= NaOH ¥ &>
22 R0 R HRIth A4 WALHE] Y E WA NaOH
0.3 wt% F 57t ohe Tl vlws)] o o dds A IS S

BER N
Korean Chem. Eng. Res., Vol. 53, No. 6, December, 2015

|
i

1.6

1.4

12
o.s-é
o.s-é

044

H, Generation rate (L/min)

024

Time (min)

Fig. 7. Effect of NaOH concentration on the evolution rate of hydrogen
during NaBH, hydrolysis reaction with Co-P-B catalyst at
80 °C.
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Fig. 8. Photograph of aluminum alloy surface (a) before (b) after
corrosion with 1.0 wt%NaOH at 80 °C.
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Fig. 9. XRD of aluminum alloy surface after corrosion with 1.0 wt%
NaOH at 80 °C.
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