PCT/1L2018/051224

WO 2019/092732

1/19

(ed)

ﬁﬂ/ L1

YN~ G/l

L

VL ainbiH



WO 2019/092732 PCT/IL2018/051224

2119

e
BEECEEE

|

149~

Figure 1B



PCT/IL2018/051224

WO 2019/092732

3/19

150B

146

145

140

.

e

g
/Vﬁﬂﬂ&f

T

P g gl

-

AL LSS

o g
A

-

LSS

-

146

T

CAACH
2P

&

sk

7

X

7

-

AL D
S PSS

"

-

g

/f/f/f
A

"

AP
'y

e

AP AL LI

e
~,

",

N,

"

147Q\|_|

Figure 1C



PCT/IL2018/051224

WO 2019/092732

4/19

146

147

150B

SONOSNNNNY, SONSOSNNNNY,

P T T T

P g gl

-

AL LSS

-

a

5

s
A

-

L LL S

-

\
145

110

148

D

i

150A 147

147

146 145

Figure 1D

147

150

120

......../_\_

I

~—

Figure 1E



WO 2019/092732

.

n_ 135
152 142

4N
IN_— 135

)77|’I

5/19

165
113

135

142
S

2§ sy Sromomonon eow N i oms

Figure 1F

PCT/IL2018/051224




WO 2019/092732 PCT/IL2018/051224

6/19
(@}
—~
~—
S S
- ~
N . ] e T /{)
r“f\;*'”‘ e B W _Ltf}§
S S
\ i

PR
/ I
ir
-

-1]_

Hi i
/
DL gt

T

Figure 2A



WO 2019/092732 PCT/IL2018/051224

7119

Figure 2B

o

1
122



PCT/IL2018/051224

WO 2019/092732

8/19

g 8inbi




WO 2019/092732 PCT/IL2018/051224

9/19

172

—___\ )
S\ A\ =

D

.

DN ¥

Wi Jz///g_)z////

175

Figure 2D



WO 2019/092732 PCT/IL2018/051224

7 =—~110
/
/
/
/
|
|
VA
- To connector 171 — — — — — — — —
| I 1@0 :
| \%‘ﬁf ”””” )
| I — O 0 0O 0O //_S',, 152
: " —L_\,w OH‘ HA" E}—;}—H—zq 115 117 110
N l
| (
115 \\/; : \
| = 142 |
| 152 | I E— }
\ 117/142 | .
| | | Figure 3B
iI |
AR | ﬁ____l
150 110 To connector 171

110

~

152 147/
130 142

Figure 3C A-A (part) 115 120



WO 2019/092732 PCT/IL2018/051224

11/19

Figure 3E

116 172
171
15
175
—Hy
e
a7

1
N -[
—

-IW

NN
Ny

-\



WO 2019/092732 PCT/1L2018/051224

-113.

111

142

111

142

110

90
175 Figure 3F

171 117 110

Figure 3G

142 147 130 110

116A 747 118 @ Operation

130

142




WO 2019/092732 PCT/IL2018/051224

13/19

1508

i
O
o
\

160 Figure 4A



WO 2019/092732

14/19

PCT/IL2018/051224

Side view

Figure 4B

Face view
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Configuring an aluminum-air battery unit to have a frame mechanically supporting
the cell anode

210

Supporting the frame and the cathode(s) mechanically in a housing configured to
sealably hold the electrolyte therewithin

220

Placing a protective strap between an inner perimeter of the frame and an outer
perimeter of the anode, to protect edges of the rectangular anode against corrosion
by the electrolyte during operation

230

Forming the frame to have an external trapezoid shape that is configured to press
the protective strap against the edges the rectangular anode upon insertion of the
frame with the anode into the housing

240

Configuring the housing and the frame to press the protective strap against all four
edges of the rectangular anode upon the frame insertion

L~ 245

Shaping a current collector of the cathode as a rectangular planar sideways-bent
strap

250

Sealing an anode part from contact with the electrolyte in the cell and connecting the
sealed part to the anode connector or using it as anode connector

270

Attaching a stud to the anode, using the stud as an anode connector and sealing the
surrounding thereof to prevent electrolyte penetration

280

Tightly securing the stud to the housing, to yield a force pressing the anode against
the protective strap to provide additional protection and sealing

285

Enhancing the contact of the protective strap to the edges of the anode by pressing
multiple elastic elements against the housing upon insertion of the frame thereto

290

Mechanically preventing contact between the anode and cathode upon emptying the
electrolyte from the unit

~" 300

!
Figure 5
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200

Mechanically supporting the air cathode(s) by a grid that further supports airways

which are in fluid communication with air passages in the housing 310

Assembling multiple aluminum-air battery units to form an aluminum-air battery stack
having the corresponding electrochemical cells electrically serially connected and the o320
electrolyte openings sealably attached to each other

Y

Optimizing a geometrical configuration of the grid, set between adjacent air cathodes
of adjacent cells to minimize resistance to air flow through the airways while 330
maintaining a required level of support of the air cathodes

Figure 5 (continued)



