
value >7) and under no circumstances 

should it be acidic (pH value <7) otherwise 

the gaskets come under attack. Additives 

which ensure that acids are bound and 

the coolant remains alkaline are added to 

every antifreeze for this reason. Acids are 

more likely to form if only distilled water 

with a lower pH value than tap water is 

used for the radiator mixture. The result is 

that the active substances in the antifreeze 

which are supposed to bind these acids 

are then used up more quickly. This can 

shorten the coolant’s useful life. So the low 

amounts of minerals in the tap water are of 

little consequence when compared to the 

distilled water’s poorer pH value.

Lubrication of the cooling system

Antifreezes additionally have lubricating 

properties enabling the coolant to be used 

as a lubricant for components of the cooling 

system (e.g. water pump, thermostat, 

heating valves). This is particularly 

important for the water pump’s mechanical 

shaft seal which would wear out after a 

short time without antifreeze (see Fig. 2). 

Constant lubrication and cooling is 

necessary to guarantee that the mechanical 

shaft seal will function steadily throughout 

its service life. A small flow of coolant 

through the seal ensures that this is the 

case. The lubricating flow, which finds 

its way between rotating seal ring and 

stationary seal ring, is very small and can 

even evaporate in the pump. However, 

coolant can get into the free space behind 

the mechanical shaft seal and may escape 

at the drainage hole. The manufacturer 

factors this drainage in and it does not 

Antifreeze by febi bilstein: 

More than just antifreeze

The requirements of many vehicle owners 

on the coolant in a vehicle’s cooling system 

are extremely low. The coolant shouldn’t 

freeze in wintertime and it shouldn’t 

overheat in the summer months. That’s 

it. In truth, however, the requirements on 

coolant for state-of-the-art engines are 

extremely high, not least because even 

standard engines are becoming lighter in 

weight, more compact and more efficient 

with their components becoming hotter 

in the process.  The increasing use of 

materials such as aluminium, magnesium 

and plastics also necessitates better and 

better wear protection due to the need to 

dissipate the heat that is generated while 

driving. This is one of the coolant’s main 

tasks but certainly not the only one.

Protection from frost and overheating

Almost every antifreeze (concentrate) 

is made up of around 90% glycol and 

10% additives (also known as inhibitors 

in the case of antifreeze). Additives are 

supplements which affect the antifreeze’s 

properties. Car coolants are a mixture of 

water and antifreeze. The ideal mixing ratio 

is 1:1 which equates to frost protection 

down to -36°C. The maximum possible 

frost protection of approximately -52°C 

is achieved with a mixture of approx. 2:1 

(antifreeze:water). Fig. 1 shows the frost 

resistance of the water and antifreeze 

mixture as a function of the ratio. 

Attention: Never use pure undiluted 

antifreeze as it will freeze at only -16°C and 

also dissipates heat poorly. Water has a 

thermal conductivity that is approximately 

four times higher than glycol. More 

water in the mixture therefore results in 

better cooling. Pure antifreeze reduces 

the efficiency of cooling by around 50% 

compared to a 1:1 mixture. 

In addition to lowering the freezing 

temperature, glycol also contributes to 

increasing the boiling point which protects 

the engine against overheating in warmer 

months. With a 1:1 mixture of water and 

antifreeze, the coolant’s boiling point is 

around 107°C, thus providing the coolant 

system with a huge efficiency reserve. 

Tap water or distilled water?

The assertion that distilled water should be 

used in the cooling system is a hangover 

from the past when antifreeze containing 

phosphates were used. These phosphates 

were not compatible with the minerals in 

the tap water. 

Tip: Now that antifreeze no longer contains 

any phosphates, there is no reason not to 

use normal tap water of drinking quality. If 

the tap water is extremely “hard”, a mixture 

of tap water and distilled water can also be 

used. 

The basic advantage of distilled water is that 

it contains virtually no minerals that might 

be deposited in the engine. However, as it 

is perfectly possible to combine present-

day antifreezes with comparatively hard 

water, this no longer presents a problem. 

By comparison, the disadvantage of 

distilled water is that it has a pH value lower 

than tap water. Pure, triple-distilled water 

achieves a neutral pH value of 7.0. Tap 

water has slightly alkaline values, mostly 

around 7.5 - 8.0. The coolant in the engine 

should be slightly alkaline in any case (pH 

proportion in newer antifreezes has been 

reduced compared to older antifreezes 

with blue (cf. febi 01089) and yellow (cf. 

febi 02374) colouring. Nevertheless, some 

manufacturers (e.g. BMW and Mercedes-

Benz) are still using antifreezes with a 

higher proportion of silicate.

Of the antifreezes available from febi 

bilstein, there are three that no longer differ 

in colour compared to their predecessors. 

The three antifreezes containing purple dye 

which are therefore visually identical (febi 

19400, febi 37400 and febi 38200) have 

MEG (monoethylene glycol) as their base 

but exhibit differences in the percentage of 

additives (see Table 1).

The antifreeze in its current version now 

consists of approximately 70% glycol, 

20% glycerol and 10% additives. Glycerol 

has similar properties to glycol but is 

more environmentally compatible and less 

energy is consumed by comparison during 

its manufacture. Corrosion protection and 

material compatibility have been further 

enhanced by new additives. 

Mixability

Generally speaking, pay attention to 

the colour of antifreeze and always use 

antifreeze of the same colour in the vehicle. 

In spite of this, all febi antifreezes can be 

mixed with each other. The only exception 

is the red antifreeze (febi 01381) that must 

NOT be mixed with the blue (febi 01089) 

and yellow (febi 02374) products!

Service intervals

The coolant has a specific wear life. Over 

time, some of the inhibitors are used up. 

As a result, the coolant loses its frost 

and corrosion protection as well as its 

lubricating effect and thermal conductivity. 

Foaming and deposits may also occur. A 

coolant’s shelf life depends on its quality 

and the cleanliness of the overall cooling 

system. Wear is particularly intensive if a 

leak occurs or exhaust gases get into the 

cooling system (e.g. due to a faulty cylinder 

head gasket). It is therefore advisable to 

check the coolant regularly and replace it 

if necessary. 

Tip: It is imperative to follow the 

manufacturer’s instructions regarding 

specifications, service intervals, mixability 

and mixing ratio.

Rely on tested OE quality spare parts by 

febi bilstein. The entire range can be found 

at: www.febi-parts.com

The febi product brand is part of the 

bilstein group, the umbrella organisation 

for the other strong brands SWAG and Blue 

Print. Further information may be obtained 

at: www.bilsteingroup.com

Ferdinand Bilstein GmbH + Co. KG

Wilhelmstr. 47 | 58256 Ennepetal | Germany

Tel.  +49 2333 911-0

Fax  +49 2333 911-444

Email info@febi.com

febi is a bilstein group brand
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constitute any reason for complaint. If, 

however, an inferior coolant is used, rotating 

seal ring and stationary seal ring dry rub 

against each other without the protective 

lubricating film. This causes friction heat 

which can destroy the mechanical shaft 

seal. 

Protection from corrosion

The inhibitors in the antifreeze also protect 

against corrosion and cavitation as well as 

preventing deposits and foaming. Silicate 

is an additive with excellent corrosion 

prevention properties. If the mixing ratio of 

antifreeze to water is calculated wrongly, 

the level of protective inhibitors in the 

coolant may be too low. It can lead to 

corrosion throughout the whole cooling 

system (see Figure 3). In this case, rust, 

limescale or dirt may destroy the surfaces 

of the mechanical shaft seal. As a result, 

the sealing of the water pump bearing is no 

longer guaranteed.

Tip: It is advisable to clean and flush the 

coolant system when replacing the coolant. 

Do not re-use the coolant that is drained 

off. Coolant is hazardous waste!

Antifreeze by febi bilstein: 

Safe from the weather and corrosion

Silicate is now an indispensable additive 

given the increasing requirements in 

respect of material compatibility, corrosion 

protection, extended service intervals 

and the use of lighter weight materials 

in vehicle construction. However, the 

febi Colour VAG 
guide

Silicate share, 
mg/l 

Glycerol share, 
%

Comment

01089 Blue G11 500-680 0  

02374 Yellow G11 500-680 0  

01381 Red G12 0 0  

19400 Purple G12+ 0 0 Replaced in G12++ = 
febi 37400

37400 Purple G12++ 400-500 0 Replaced in G13 = 
febi 38200

38200 Purple G13 400-500 20 Current design 

Table 1: Differences in antifreezes

Figure 3: Corrosion in cooling system

Figure 2: Desired flow from water pump  (1µm = 0.001mm)

≈ 1-2µm 
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Očekivanja mnogih vlasnika automobila 
u pogledu rashladne tečnosti u sistemu 
hlađenja nisu uopšte visoka. Rashladna 
tečnost ne sme da se zaledi tokom 
zimskog perioda, a za vreme leta ne 
sme da pregreje, i to je sve. Ipak, 
zahtevi u pogledu rashladne tečnosti kod 
modernih motora su veoma visoki, jer i 
sami standardni motori postaju sve lakši, 
kompaktniji, efikasniji, što dovodi do jačeg 
zagrevanja pojedinih komponenti. Pored 
toga, povećana upotreba materijala kao 
što su aluminijum, magnezijum ili plastika 
zahtevaju sve veću zaštitu od habanja, 
jer tokom vožnje nastala toplota mora 
da se oslobodi. Ovo je jedan od glavnih 
zadataka rashladne tečnosti, ali sigurno 
ne i jedini.

Zaštita od mraza i pregrevanja

Skoro svaki antifriz (koncentrat) je 
sačinjen od oko 90% glikola i 10% 
aditiva (takođe poznati kao inhibitori u 
slučaju antifriza). Aditivi su suplementi 
(dodaci) koji utiču na svojstva antifriza. 
Rashladne tečnosti kod automobila 
sastoji se od mešavine vode i antifriza. 
Idealna mešavina postiže se u odnosu 
1:1 i kao takva pruža zaštitu mržnjenja 
do -36°C. Maksimalna moguća zaštita od 
mržnjenja je približno do -52ºC i postiže se 
mešavinom u odnosu  2:1 (antifriz : voda). 
Slika br.1 pokazuje otpornost na mraz u 
datom odnosu mešavine vode i antifriza. 

Pažnja: Nikada ne koristiti čist 
nerazblažen antifriz, jer u takvom stanju 
mrzne na oko -16ºC i takođe slabo odvodi  
toplotu. Voda ima toplotnu provodljivost 
koja je približno 4 puta veća nego kod 
glikola. Dakle, više vode u mešavini 
rezultuje boljim hlađenjem. Čist antifriz 
smanjuje efikasnost hlađenja za oko 50% 
u poređenju sa mešavinom u odnosu 1:1.

Pored snižavanja temperature mržnjenja, 
glikol takođe doprinosi povećanju tačke 
ključanja, čime štiti motor od pregrevanja 
u toplim vremenskim prilikama. U odnosu 
1:1 mešavine vode i antifriza, rashladna 
tečnost ima tačku ključanja na 107ºC 
i tako nudi rashladnom sistemu veliku 
rezervu efikasnosti.

Voda iz česme ili destilovana voda?

Tvrdnja da se destilovana voda treba 
upotrebljavati u rashladnom sistemu 
potiče od toga što su antifrizi starijih 
generacija sadržali fosfate. Ti fosfati nisu 
kompatibilni sa mineralima koje sadrži 
voda iz česme. 

Savet: Pošto sadašnji antifrizi ne sadrže 
već dugo nikakve fosfate, nema razloga 
da se voda iz česme pijaćeg kvaliteta 
ne koristi. Ukoliko je voda iz česme 
previše tvrda, može se koristiti mešavina 
destilovane vode i vode iz česme. 

Osnovna prednost destilovane vode je što 
praktično ne sadrži minerale koji se mogu 
taložiti u motoru. Međutim pošto  je danas  
moguće kombinovati antifriz sa relativno 
tvrdom vodom, to više ne predstavlja 
problem. Poređenja radi, nedostatak 
destilovane vode je niža pH vrednost 
nego voda iz česme. Čista, trostruko 
destilovana voda dostiže neutralnu pH 
vrednost od 7.0. Voda iz česme sadrži 
niske alkalne vrednosti, uglavnom oko 
7.5 – 8.0. 

Rashladna tečnost u motoru treba da 
bude u svakom slučaju blago alkalna (pH 
vrednost >7) i ni pod kojim uslovima ne 
sme biti kisela (pH vrednost <7) inače 
zaptivnost biva ugrožena. Iz ovog razloga 
svakom antifrizu se dodaju aditivi koji 
obezbeđuju vezivanje kiselina i alkalnost 
rashladne tečnosti. Kiseline brže nastaju  

ukoliko se koristi destilovana voda sa 
nižom pH vrednošću od vode iz česme 
korišćene za mešavinu rashladne tečnosti. 
To može skratiti radni vek rashladne 
tečnosti. Dakle, niži sadržaj minerala 
u vodi iz česme se može zanemariti u 
poređenju sa destilovanom vodom koja 
ima nizak nivo pH vrednosti. 

Podmazivanje sistema za hlađenje

Antifrizi dodatno imaju sposobnost 
podmazivanja omogućavajući rashladnoj 
tečnosti da se koristi i kao podmazivač 
za komponente rashladnog sistema (npr. 
pumpa vode, termostat, grejni ventili). Ovo 
je prilično važno za klizni zaptivni prsten 
vodene pumpe koji će se bez antifriza 
istrošiti nakon kraćeg vremena (pogledati 
sliku 2).

Konstantno podmazivanje i hlađenje je 
neophodno da bi se obezbedila trajna 
funkcija kliznog zaptivnog prstena tokom 
čitavog radnog veka. To osigurava mali 
protok rashladne tečnosti kroz zaptivke. 
Protok podmazivača, koji pronalazi put 
između rotirajućeg zaptivnog prstena i 
mirujućeg zaptivnog prstena je veoma 
mali i može i ispariti u pumpi. Međutim, 
rashladna tečnost može dospeti u prazan 
prostor iza kliznog zaptivnog prstena 
i dospeti u otvor za odvodnjavanje. 
Ovo oticanje je predviđeno od strane 
proizvođača  i ne predstavlja razlog 
za reklamaciju. Ako se ipak koristi 
nekvalitetna rashladna tečnost rotirajući 
i mirujući prsten se trljaju jedno uz drugo 
bez zaštitnog sloja podmazivanja. Tako 
nastaje toplota od trenja, koje može 
uništiti klizni zaptivni prsten. 

Zaštita od korozije

Inhibitori u antifrizu takođe štite kako 
od korozije, tako i od kavitacije, a 

istovremeno sprečavaju taloženje i 
stvaranje pene. Silikat je jedan od aditiva 
koji ima odličnu osobinu prevencije od 
korozije. Ako je odnos mešavina antifriza 
i vode pogrešan, stepen zaštite inhibitora 
u rashladnoj tečnosti može biti nizak. To 
može dovesti do korozije celog sistema 
za hlađenje (pogledati sliku br.3). U tom 
slučaju, rđa, kamenac ili prljavština mogu 
uništiti površine kliznog zaptivnog prstena.
Time zaptivanje ležišta vodene pumpe više 
nije zagarantovano. 

Savet: Preporučuje se čišćenje i ispiranje 
rashladnog sistema prilikom zamene 
rashladne tečnosti. Tečnost koja se ispusti 
ne sme ponovo da se upotrebi. Rashladna 
tečnost je opasan otpad!

febi bilstein antifriz: Zaštita od vremena 
i korozije

Silikat je sada jedan neophodan aditiv s 
obzirom na sve veće zahteve u pogledu 
materijalne kompatibilnosti, zaštite od 
korozije, produženih vremenskih intervala 

između servisa kao i upotreba lakših 
materijala za konstrukciju vozila. Međutim, 
udeo u novijim antifrizima je smanjen 
u poređenju sa starim antifrizima plave 
(uporediti febi 01089) i žute (uporediti febi 
02374) boje. Ipak, neki proizvođači (npr. 
BMW i mercedes) i dalje koriste antifrize 
sa većim udelom silikata.

Od febi bilstein dostupnih antifriza postoje 
tri koja su u programu i ne razlikuju se 
više po boji u odnosu na  prethodne. Tri 
antifriza, koja sadrže ljubičastu boju i 
time su vizuelno identični (febi 19400, 
febi 37400 i febi 38200) sadrže MEG 

(monoetilen glikol) kao svoju bazu, ali 
pokazuju razlike u procentima aditiva 
(pogledati tabelu 1.). 

Sadašnja verzija antifriza se sastoji od  
70% glikola, 20% glicerola i 10% aditiva. 
Glicerol ima slične osobine kao glikol, 
ali je ekološki kompatibilniji. Uz to se, 
poređenja radi, troši manje energije tokom 
njegove proizvodnje. Zaštita od korozije 
i kompatibilnost materijala se može dalje 
poboljšavati putem novih aditiva.

Mešanje   

Kod antifriza bi trebalo generalno paziti 
na boju i uvek upotrebljavati tečnost iste 
boje, kao što je u vozilu. Uprkos tome, 
svi febi antifrizi mogu se mešati jedni sa 
drugima. Jedini izuzetak je crveni antifriz 
(febi 01381) koji se nikako ne sme mešati 
sa plavim (febi 01089) i žutim (febi 02374) 
sredstvom!

Servisni intervali

Rashladna tečnost ima specifičan vek 
trajanja. Tokom vremena neki od inhibitora 
se iskoriste. Zbog toga rashladna tečnost 
gubi zaštitu od zamrzavanja i korozije, 
kao i svojstva podmazivača i toplotnu 
provodljivost. Takođe, može doći do 
stvaranja pene i taloženja. Rok trajanja 
rashladne tečnosti zavisi od njenog 
kvaliteta i čistoće celokupnog sistema za 
hlađenje. Habanje je posebno intenzivno 
ako dođe do curenja ili izduvni gasovi 
uđu u sistem za hlađenje (npr. zbog 
neispravnosti cilindra glave zaptivača). 

Stoga je preporučljivo vršiti redovnu 
proveru rashladne tečnosti i ukoliko je  
potrebno izvršiti njenu zamenu.

Savet: Neophodno je da pratite uputstva 
proizvođača u vezi sa specifikacijama, 
servisnim intervalima, rastvorljivosti i 
odnosa mešavine.

Oslonite se na febi bilstein rezervne delove 
testiranog kvaliteta prve ugradnje. Čitav 
asortiman naći ćete ovde: 

www.febi-parts.com

Brend febi je deo bilstein group pod čijim 
krovom se takođe nalaze i drugi jaki 
brendovi SWAG i Blue Print.

Ostale informacije možete pronaći ovde:

www.bilsteingroup.com
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