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Overview

GEL- fumed or colloidal ?

Various processes to manufacture GEL cells/blocks
Principle GEL circulation process

Advanced (continues) Circulation process

Summary
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The Cycle Life Curves of IB44-6 for Experimental Batteries
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Main GEL filling processes

Formed batteries filling

HHHL
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GEL circulation (continues process)

Acid drainage
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Equipment

Buffer tank Mixing tank
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Equipment VIEW OF THE MIXING & CIRCULATION MACHINES
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GEL circulation (batch process) GEL circulation (continues process)
Battery Block Battery Block
assembling formation |||I||II| assembling formation IlllII |
! % ) » \ ] P e Y
discharge | —» H| I S @ discharge | — — B @
B C— C— C—
Acid drainage GEL ] Acid drainage GEL
circulation charging circulation charging
Advantages: - higher flexibility

higher number of cells
particular for high Ah cells

tolerances of SiO2 of +/- 0,3 %

SiO2 calculation based
on ,free“ electrolyte

Requirements:
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I Calculation of SiO2 based on ,,free* electrolyte 10.5-11,5%

GEL block OPzV
s ) —
| I
3
@% electrolyte in electrodes 40 % electrolyte in electrodes
0% ,,free” electrolyte 60 % ,,free” electrolyte

SiO2 calculation based on total electrolyte of 6 % Si02 calculation based on total electrolyte: 6 %
= 15% Si02 in ,free,, electrolyte = 10% SiO2 in ,free,, electrolyte

Better to calculate the % SiO2 based on ,free,, electrolyte = constant between 10,5 and 11,5%
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MAX. MIXING TIME WITH HIGHEST LOAD (worst case)

e ;
% Si02 % Silica in Tank and cells
20.
Start % SiO2 16
in Mixing tank
12.
Equalized % SiO2
in Mixing tank
and cells 8.
4.,
Cells Q
0 18 35 53 min 70
—=tank =e=cells




MOST EFFICIENT AND HIGHEST QUALITY PROCESS FOR VRLA BATTERIES IN .ﬁ‘ ABERTAX’
GEL TECHNOLOGY !

»,Batch ,, process utilizing three filling units (each 24 plugs)

12 batches (4 x 3 units) per shift Cell Cell
disconnect disconnect
. Connect Connect
288 cells 60PzV 300 per shift P Pl il
Mixing time Mixing time
Cell ) )
Unit 1 connect GEL circulation GEL circulation
24 plugs —® >— D ] —)
t 2 Cell . . ) )
;J4n|i)lugs connect GEL circulation GEL circulation
—@) >— @) > —
Unit 3 Cell
24 plugs connect GEL circulation GEL circulation
=72 cells ) [ C ] >— @) >—

I (S (N R N R D A Y Y Y Y D
15 min \30 min 45 min 60 min 75 minj 90 min 105 min 120 min 135 min 150 min 165 min 180 min

Circulation time: max. 60 min
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Continues circulations eliminates the problem with high % of SiO2

Cell Cell
16 batches per shift d'csconneCt disconnect
onnect Connect
380 cells 60PzV 600 per shift o
Add Silica Add Silica

Unit 1 — GEL circulation I\ /I GEL circulation J\ /[

24 plugs —| \\6/) H@ H}D

) N GEL circulation GEL circulation
iz (0 O Dm— )
24 plugs > E

4

Cell

180 min

Unit 3 ;\) connect GEL circulation
24 plugs (_/ ,; i( C ) >~@
=72 cells
N N R I (Y (U (N (U I U U D—
15 min \30 min 45 min 60 min 75 minj 90 min 105 min 120 min 135 min 150 min 175 min

Circulation time: max. 60 min
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The SiO2 content in the mixing tank (= cells) stays in a range of +/- 0,25 %

min A B C D average
10:00 0 12,0% 12,00% % SiIO2 in cells
10:10 10 11,7% 11,67% 12.50%
10:20 20 11.3% | 11.6% 11,47%
10:30 30 11,0% | 11,3% 11,17% 12.00%
10:40 40 10,6% | 11,1% | 11,4% 11,05%
10:50 50 10,3% | 10,8% | 11,2% 10,75% 11.50%
11:00 60 10,0% | 10.5% |11,0% | 11.3% | 10,69%
11:10 70 103% | 10,7% | 11.0% | 10,68% 11.00% °
11:20 80 10,0% | 10.5% | 10.8% | 10,44% 10.50% .
11:30 90 12,0% 10,2% | 10,6% | 10,96%
11:40 100 11,7% 10,0% | 10,4% | 10,70% 10.00%
11:50 110 11,3% | 11,6% 10,2% | 11,05%
12:00 120 11,0% | 11.3% 10,0% | 10,78% 9.50%
12:10 130 10.7% 11.1% 10.87% 10:00 10:10 10:20 10:30 10:40 10:50 11:00 11:10 11:20 11:30 11:40 11:50 12:00 12:10 12:20 12:30 12:40 12:50 13:00
12:20 140 10.3% | 10.8% | 11.4% 10.86%
12:30 150 10,0% | 10.5% | 11,20% 10,58%
12:40 160 10,.3% | 10,96% 10.61%
12:50 170 10,0% |10,72%| 11.3% | 10.66%
13:00 180 10.48%| 11.0% | 10.76%
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Very compact Production line — automatic calculation software

1B GMC Time Settings
3 ng

W3 GMC Dosing Parameter

Dosing Parameter:

Segment1 Segment2 Segment3 Total circulation time 60 min

‘ % % % Total drain cell weight 121.02 kg
I Total drain cell weight 136.42 kg

 weight with silica
; (61.00 |% 61.00 | % X
jeioo] 2 8100 1% | Total cell weight 19840 kg

-
\"Z

A A 107400ka  [107000]ka  [1070.00]kg | TOtlcell volume it

F ric acid == calculated dosed
875.60 |kg 873.00 (kg | 873.00 |k Phosphoric acid

Final concentration of
%
Phosphoric acid in cells
[60 Jmin  [60 JmMin  [60 Jmin
Final concentration of s
o 12047 kg 12047 kg | Sleaincells [8007]% Calculated dosed
2 e & silica
Final concentration of
[12.41 )% Calculated dosed weight
198.40 kg 197.00 kg 197.00 kg | Silica Gel mixing sllca for dralod CeNBEl
Speed of Pump P3.0.9.1 Correction factor Dosing |

Active Active Soaking silica % Phosphoric acid
Passive Speed of Pump P3.0.9.1 50.00 1% Correction factor Dosing

circulation silica silica

Edit Permission [ 1| Edit Permission
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SUMMARY:
- less investment, no acid drainage, no vaccum filling
- one filling unit for all types of products (cells/blocks)
- faster process in production (time saving)
- no waste material (drained acid)
- no risk of filling problems

- good product quality

- neg.plates not exposed to air
- perfect distribution of GEL
- high consistancy of cell performance
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THANK YOU

QUESTIONS ?

SEE US AT THE ABERTAX BOOTH 57/58
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