
LIGHTEN YOUR BATTERY !

TBLS+®



PENOX GmbH developed tetra-basic  lead sulphate  

( 4 B S ) seeding mate r ia l  (part icule size of typical ly 0.5

micron) enabl ing the battery  manufacturer  to  p roduce tetra-

basic  crystals . TBLS+ al l ows con t ro l o f the s i ze of the 4BS

crys ta l and the poros i t y of the pos i t i ve act i ve mass . Since

TBLS+ is del i ve red as a s lur ry  i t  i s  poss ib le to  d i s t r i bu te  

the seeds  ve ry  homoge-nous l y  wi th i n  the  paste  by  adding  

0 .5% up  to  2% o f  the  p roduc t .

Indust r ial  bat tery manufacturers  are using TBLS+® successfully 

to  increase the in i t ia l  capaci ty o f  the battery  w i th o u t  loosing 

any performance  in  deep cycle tests.

For Advanced Batteries EFB/AGM, TBLS+® can replace expen-

sive advanced carbons in  the negat ive p la te  to  improve high 

current  and dynamic  charge acceptance.

WHY TETRA BASIC WITH TBLS+®?SIGNIFICANT PERFORMANCE IMPROVEMENT OF LAB

Tetrabasic (4-basic) lead sulphate

›  Gives more  stable capaci ty  C20 in  discharge and recharge 

applications

›  Limi ts  passivation af ter  deep discharge (Sb free effect)

›  Improves cycling performance under par t ia l  state of  charge

›  Avoids softening o f  the act ive mate r i a l  in  l i f e t ime  tests 

(hot cycl ing tests a t  60 °C and more)

›  Longer lifetime batteries

›  Less variation for battery performance during lifetime

TBLS+® FOR ALL TYPES OF AUTOMOTIVE 
AND INDUSTRIAL BATTERIES

w i th o u t  TBLS+®

10  µm

w i t h  1% TBLS+®

1 0  µm

ADVANTAGES

› Formation of a porous PAM structure during charging 

operat ions to support acid exchange and battery operation

› Formation of smal ler lead sulphate crystal structures 

during discharge operations

› Increase in service l i fe due to stable crystal l ine structures 

during discharge/charge operations

› TBLS+® reduces water consumption

› TBLS+® is suppl ied as a slurry which supports the 

homogenous distr ibut ion of the seeds in the paste



SAVE MONEY –
INCREASE PERFORMANCE

AUTOMOTIVE AND INDUSTRIAL:

›  Curing/drying – t ime  savings

›  Format ion  – t ime  and energy savings

›  Increase o f  cycle l i fe  performance

AUTOMOTIVE:

›  W i th  1% TBLS+® and bat tery  redesign, 

to ta l  savings o f  up  to  10%

›  TBLS+® balances the bat tery  "electr ical  system", 

improves NAM performance

COMPOSITION

TBLS+® is a te t ra  basic lead su lphate  produced by the react ion 

o f  lead oxide w i th  sulphuric  acid, chemical  fo rmu la  PbSO4,

4 PbO.

TBLS+® has a very smal l  par t i c le  size and is special ly  treated 

for  appl icat ions  in  the bat tery  industry  ( lead accumulator). 

The product  is suppl ied as a slurry, suspended in  water.

The m i n i m u m  content  o f  tetrabasic  seed crystals in  the slurry 

is 32%. A special  addi t i ve  avoids the fo rmat i on  of 

agglomerates  in  the slurry and increases the shel f  l i fe  o f  the 

material.

TECHNICAL DATA

Solids content % 39 - 45 DIN ISO 787-2

Particle Size d99 µm < 5 PV109,

Laser Diffraction

d50 µm < 1 PV109,

Laser Diffraction

Density of 

the slurry 1)

type g/cm3 1.45-1.75 DIN EN ISO 787-10

Content of 

seeds 2)

content % > 32 PV261,

FTIR Spectroscopy

Pb (total) 

of the lead 

compound

content % 83 - 85 PV265,

EDTA Titration

Iron max. % 0.002 PV 450, ICP

TBLS+® is f ree of  carbon compounds  and other  components  that  can affect 

the battery.

1) depends on the content  of  tetra basic seed crystals of  the raw mater ial

HO W  M U C H  TBLS+®? 1)

›  SLI batteries for standard/flooded applications:

0.8 to  1 % TBLS+® results in a 4 basic PbSO4 crystal 10 -12 µm

›  AGM /  Gel /  EFB batteries:

1 to  1.5 % TBLS+® results in a 4 basic PbSO4 crystal  <10 µm

›  Batteries for deep cycling applications:

0.3 to  0.8% TBLS+® results in 4 basic PbSO4 crystals <20 µm

1) The final  crystal size is also dependent upon the acid:oxide ratio in the paste mix

2) Adjust by the producer



Mexico

Germany

Spain

Korea

For more information on our products and services for the battery producer, please visit our updated website:

w w w . p e n o x g r o u p . c o m

PENOX EXPERTISE ALL AROUND THE WORLD

PENOX GROUP GMBH

Headquarters  & Sales 

Düsseldorfer Strasse 13 

D-65760 Eschborn 

Germany

Phone: +49 61 96 969 39 90

E-Mai l :  sales@penoxgroup.com

PENOX Mexico SA de CV

Avenida Parque Industrial 

M-66750 Dr Gonzalez 

Mexico

Phone: +52 81 8394 0696

E-Mai l :  fgarza@penoxmexico.com

PENOX Korea

37F, ASEM Tower, 517,

Yeongdong-daero, 

Gangnam-gu, Seoul 

Korea

Phone: +82-2-6001-3871

E-Mail: syha@penoxgroup.co

PENOX GMBH

Factory

Gothaer  Strasse 39 

D-99885 Ohrdruf 

Germany

Phone: +82-2-6001-3871

E-Mail: syha@penoxgroup.com m

PENOX GMBH

Factory

Gothaer  Strasse 39 

D-99885 Ohrdruf 

Germany

PENOX Korea

1-67,  Ogyegongdan-g i l ,

Geumho-eup,  Yeongcheon-s i  

Gyeongsangbuk-do

Korea

Phone: +82-54-338-9003

E-Mai l :  c j jeong@penoxkorea.com
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