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Abstract.  
The major concern of humanity today is the care and preservation of the environment, the 
development of green technologies or process optimization has been the major focus of 
research. Based on these thoughts searched to improve traditional processes of leather 
industry for cleaner technology is mainly transform hides in leather similar or better quality to 
that which is already marketed. Aiming at improving processes regarding waste and leather 
quality, we searched a product that is compatible with other traditional tanning and a tanning 
efficient and mostly not generate a residue harmful to the environment or to humans. Through 
research aimed to the combination sulfate tetrahydroxy-methyl-phosphonium other tanning 
for evaluation of their use together in the tanning process or as a pre-tanning. The tests 
performed in this study were the combinations of basic chromium sulfate with tetrahydroxy-
methyl-phosphonium and tannin with tetrahydroxy-methyl-phosphonium. An analysis of the 
baths residual calcium, total chromium, biochemical oxygen demand (BOD), chemical 
oxygen demand (COD), total suspended solids, total solids and hardness. In tanned leathers 
were performed the following tests: chromium oxide in dichloromethane extractables, 
calcium, retraction and light fastness. In the crust leathers were analyzed shrinkage, grain 
distention, tearing, light fastness, strength, aging, color fastness to perspiration and migration 
to PVC. There was obtained satisfactory results with respect to the bath exhaustion and 
quality of the leather, which were analyzed as can be concluded that the combinations with 
the tanning tetrahydroxy-methyl-and phosphonium basic chromium sulfate, and pretanning 
with tetrahydroxy-methyl-and phosphonium acacia modified tannin showed better results than 
reduced costs with respect to the basic chromium sulfate. 
 Keywords: Tanning, tetrahydroxy-methyl-phosphonium, environmental impact.  

 

1. Introduction  

 

The process of the leather is very old and still very conventional and requires a lot of 
research for the emergence of new techniques become viable hides into leather. Thus, this 
paper proposes, through research, alternatives to make the process of tanning hides more 
efficient and sustainable. 

The global market both as Brazilian leather has been growing over the years despite all 
the crises that comes through. According to the Guia brasileiro do couro (2012), the 
production estimate was 43 million hides the year 2011 with a herd of 205 million head of 
cattle. The share of the Brazilian market is 13.83% of the world market of leather.  
 Due to the great importance of the sector and concern about the impact of tanning this 
paper aims to: 
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- Propose formulations curtimentos less impactful, 
- Comparing the different types of tanning through chemical and physical 
analysis and the hides in baths residual everificar the quality of the hides 
formed through physical testing; 

 2. LITERATURE REVIEW 
 

According to the Tanner Vademecum (2005), the types of tanning split into tanning 
mineral and vegetable. Regarding to mineral tanning, has as main the chromium sulphate, but 
also are used aluminum and zirconium among others. The chrome  at the tanning was 
solidified by the fact that it is a product that adds to the quality leather which encompasses 
physical-mechanical resistance, practicality of implementation, and cost competitive 
production versatility for different articles. (Naviglio et. al., 2011). According Pacheco 
(2005), in mineral tanning, the process is still the main chrome tanning process, used 
worldwide, the relatively short time of process and quality in leather which gives its main 
applications. Ocurtimento plant (the tannins contained in plant extracts) is generally used to 
produce soles and certain special types of leather, as well as in combination with other types 
of tanning.Naviglio et. al. (2011) comments that o processo de curtimento cromo solidificado 
por ser um produto que contribui para a qualidade do couro que abrange resistência físico-
mecânica, praticidade de implementação, versatilidade e custo de produção competitivo para 
artigos diferentes.  

 
The phosphonium salts are compounds introduced to the market little leather, 

containing in their molecule an atom of positively charged quaternary phosphonium. Tetrakis-

Hydroxymethyl Phosphonium Chloride (THPC), is the more known compound of this class, 
having the chemical formula shown in figure 1. 

 

Figure 1. Sulphate Tetrakis-Hydroxymethyl Phosphonium Chloride (THPC). 

Source: Naviglio et. al. (2011). 

 

The THPS has a pH of around 4, being stable at pH less than 6, because at higher pH 
and / or slightly alkaline transformed into oxide trihydroxy-methyl-phosphine oxide (THPO) 
with formation of formaldehyde as Figure 2. The leathers produced with THPS at a 
temperature of 100 º C its retraction is around 25%, showing great bleaching, light fastness 
and perspiration. In the first phase of the tanning acid, THPS salt form exhibits low reactivity 
with the substrate and thus penetrates the section of hide with ease. With this penetration 
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finalized, the tanning is reactivated by raising the pH. This basification determines the 
formation of tri-hydroxymethyl phosphine (THP), which is the compound capable of insaturar 
crosslinks with the collagen, being able to see the presentation of this reaction in the figure 
3(NAVIGLIO et. al. 2011). 

 

Figure 2. Transformation of THPS in THPO (tri-hydroxymethyl-phosphine). 

Source: Naviglio et. al. (2011). 

 

 

Figure 3. Reaction mechanism of phosphonium salts with collagen. 

Source: Naviglio et. al. (2011). 

 

According Naviglio et. al. (2011) as phosphonium salts react with sulfur compounds 
giving rise to unpleasant odors, after the use of phosphonium the hides must be treated with 
strong oxidizers such as hydrogen peroxide (H2O2) allowing greater stabilization of tanning. 

 
Naviglio et. al. (2011) comments there are others mineral tanning mostly are based on 

aluminum (III), titanium (IV) and zirconium (IV). Using these metals hides become more 
cationic having problems using anionic products, by this fact requires a more accurate 
masking and also to prevent precipitation of metal hydroxides. But such curtimentos 
marketing features give the leather below the chrome tanned leather (III) with respect to 
softness, stuffing and retraction. 

 
In accordance with Naviglio et. al. (2011), the unique approach of tanning with 

organic substances, either of natural origin (vegetable tannins) which synthetic origin 
(synthetic tannins, aldehydes, oxazolidines, phosphonium salts, paraffin sulfocloradas, etc.) 
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are the most modern research cutimentos alternative to chromium . It is known that vegetable 
tannins are known products for millennia, and synthetic tannins and aldehydes known only 
few decades. 

 
3. METHODOLOGY 

The methodology of this study was first to perform a mapping of the situation of the 
tanneries, checking its main technology needs and difficulties to minimize environmental 
impact. 

 
The procedures used in this study as a basis to seek measures to minimize 

environmental impact, made up of combinations of traditional tanning with THPC. So were 
first made traditional tanning and tanning following combined. 

 
Tests were performed with vacuns pickled hides which were dried, thus making a bath 

with 6º Bé for rehydration of fur. This same bath was reused in the process. To perform the 8 
tests tanning pilot scale was used fulão Master of FLD-12, the chemicals were weighed in the 
balance of Urano UD1500/0.1 LE and the hides were weighed in the balance of brand Martin 
Laboratory Improvement University Feevale. 

 
The hides were dried and downgraded the company TLC Beneficiation leather LTDA. 
 
Each whole hide was divided into four parts according to Figure 4 which has become a 

meeting point for all parties to do so comparative tests between the regions closer. 
 

 

Figure 4. Division for hide testing. 

 

The chemicals used in the formulations were donations from the companies: Noko 
Química LTDA, LS-Leather and Rep. Com Solution LTDA, Brazil and Chemicals MK Tanac 
SA, and products purchased with project funds Fapergs. 

We performed a total of eight cases, which were performed by combinations of tanning. 
The first hide, labeled 1 was divided into four experiments (I, II, III and IV) carried out 

according to table 1. 
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Table 1. THPC tanning combined with basic chromium sulfate. 

Experimento Curtentes  

1  I Basic chromium sulfate and sulfate Tetra-hydroxy-methyl-phosphonium 

1 II sulfate Tetra-hydroxy-methyl-phosphonium 

1 III Basic chromium sulfate 

1 IV Pretanning with Sulfate Tetra-hydroxy-methyl-phosphonium tanning 
and basic chromium sulfate 

        

In table 2 we can see the formulations summarized that each part of the hide. As the 
pickled hides were purchased and dried was conducted the measuring the weight of each 
portion according to the test being carried out by adding 20 mass% wiped hide to reach the 
closest to the actual mass to do so tanning. 

 

Table 2. Tanning combined THPC with  modified tannin from acacia. 

 1 I 

SBC + THPC 

1 II 

THPC 

1 III 

SBC 

1 IV 

Pretanning THPC/ 

Tanning SBC 

Bath in pickling 80% 80% 80% 80% 

Sodium chloride 1% 1% _____ 1% 

Fatty alcohol 2% 2% _____ 2% 

THPC  1% 2,5% _____ 0,5% - demote 

Water ______ ______ _____ 100% 

SBC  3% ______ 6% 3,5% 

Sodium formate 2% 2% _____ ________ 

Sodium Bicarbonate  1% 2% 2% 0,5% 

Water ______ 200% ______ ________ 

Hydrogen peroxide ______ 2% ______ ________ 

Fungicide  0,05% 0,05% 0,05% ________ 
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In the second test, the hide called two, was also divided into four sections identified as 
shown in Table 3. 

 

Table 1. Tanning with combined THPC with  modified tannin from acacia. 
Experimento Curtentes  

2  V  Acacia tannin and modified  with sulphate Tetra-hydroxy-methyl-
phosphonium 

 2 VI  sulphate Tetra-hydroxy-methyl-phosphonium 

2 VII  Acacia tannin and modified 

2 VIII  Pretanning with Sulfate Tetra-hydroxy-methyl-phosphonium tanning 
and Acacia tannin modified. 

  

 

The formulations developed in experiments 2V, 2VI, 2 VII  and 2 VIII are summarized in Table 4. 

 

Table 2: Tanning combined with THPC and modified tannin from acacia. 

 2 V 
TAM + 
THPC 

2 VI 
THPC 

2 VII 
TAM 

2 VIII 
Pretanning THPC/ 

Tanning TAM 
Bath in pickling 80%  80%  80%  80%  

Sodium chloride 1%  1%  ______  1%  

Fatty alcohol 2%  2%  ______  2%  

THPC  1%  2,5%  ______  0,5% - demote 

Water ______  ______  ______  80%  

Sodium Formate  2%  2%  2%  2%  

Sodium Bicarbonate  1,5%  2%  1,5%  1,5%  

TAM  30%  ______  25%  10%  

Formic acid  0,5%  ______ 0,5%  0,5%  

water  ______  200%  ______  ________  

Hydrogen peroxide ______  2%  ______  ________  
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To check the environmental impact of different tanning evaluated the residual baths 
have been made all tests in duplicate using the following analyzes performed by the 
Analytical University Feevale: 

- Calcium -based Standard spectrophotometry flame atomic absorption (EAAC). 

- Total Chromium-based Standard EAAC; 

- Biochemical Oxygen Demand - BOD5 based on Standard manometry; 

- Total Suspended Solids Standard based on gravimetry; 

- Chemical Oxygen Demand - COD based on Standard of titrimetric; 

- Total Solids based on Standard gravimetric; 

- Total Nitrogen based Standard titrimetry. 

Also were analyzed and observed the leathers to assess whether the proposed changes 
to minimize the environmental impact caused no changes in the quality of the final product. 
The analyzes of the leathers were performed in two stages. First were collected after tanning 
operations and evaluated the following analyzes performed by the Analytical University 
Feevale: 

- Determination of chromium oxide-based NBR 11054 2007; 

- Determination of calcium content based on NBR 11030 -2012; 

- Test of retraction in tanned hides, in which the hides were cut with 10x2cm and placed in 
boiling water for 2 min. This test was performed in the laboratory of the University Feevale 
processing. 

 
- Light fastness in tanned hides: 14730:01 based on NBR -2001. This test was performed 

by Tanac S.A. 
 

4. Results and Discussion 

In the first tests, where there was combinations of THPC with SBC, observed in 
Figure 5 that better exhaustion of the bath tanning test was carried out by pre-tanning with 
chrome tanning and THPC, where the bath proportion to such was the only chrome tanning. 

 

 

Figure 5. 1I - Tanning with SBC, 1II - Tanning with the combination of THPC with SBC, 1 III - Tanning with 

THPC, 1 IV - SBC tanning bath after the pretanning with THPC. 
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Following the same combinations were analyzed hides after tanning, the best bleaching 
the color, it was the combination of the SBC after the tanning pretanning with THPC, as can 
be seen in Figure 6. Comparing the extremes of the tanning isolated with SBC and tanning 
with THPC, there is a great difference in color from blue to yellow, and the two combinations, 
both in pretanning with THPC and in combination with THPC at SBC same bath, adds a 
higher bleaching of color. 

 

 

Figure 6. 1 I- Tanning with SBC, 1II - Tanning with the combination of THPC with SBC, 1 III - Tanning with 

THPC, 1 IV - SBC tanning bath after the pretanning with THPC. 

 

It is shown in figure 7 the tanning bath comparative combinations of THPC with TAM. 
Through this, it is seen that the best combination of tests was characterized by better 
performance with THPC pretanning and tanning with TAM. 

 

 

Figure 7: 2 I - tanning bath with THPC, 2 II - tanning with TAM, 2 III - tanning THPC in combination with 

Tam and 2 IV- tanning bath with TAM after the pretanning with THPC. 

 

At the hides after tanning bath, it is observed in Figure 8 hides followed by combinations 
of TAM with THPC, which is shown as a result of better targeting the pretanning with THPC 
and tanning with TAM, showing the same combination of tanning in the same bathroom 
improved bleaching compared with the tanning only with TAM. 
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Figure 7: 2 I - tanning bath with THPC, 2 II- tanning with TAM, 2 III - tanning THPC in combination with 

Tam and 2 IV- tanning bath with TAM after the pretanning with THPC. 

 

The tanning only with THPC was held in one of the parts of the hide that held the 
combinations with chrome and tannin order to compare the tests performed on the same raw 
material. 

 
As one of the goals of using THPC is targeting the clarified, the acacia modified 

tannin used in the process is tannin modified and clarified. 
 
As the goals of decreasing demand of waste generated, as can be seen bathing in the 

visual aspects, it is observed that there existed a large depletion when combined with THPC, 
mainly in use as pre-tanning. 

 
It is analyzed that with respect to the basic chromium sulfate tanning in the tanning 

and combining SBC with the second tanning THPC was more absorption of tanning the hide 
in comparison to exhaust the bath tanning. 

 
The pre-tanned hides were wiped dry with THPC and after lowered and returned to 

drum to the tanning process, it was observed that both the chrome tanning as to TAM, there 
was great and rapid exhaustion bath crossing tanning of the hide. 

 
All leathers were downgraded in thickness 12/14mm, and received only the hides split, 

in which it took place pre-tanning, tumbler,  themselves before tanning, and the others were 
demoted after tanning. Only one equalization, the hides that are pre-tanned leather after 
tanning were lowered again in the same sized to a uniform thickness. 

 
According to the resolution Consema No. 128/2006, legislation used in the state of Rio 

Grande do Sul, for the flow of 20 m3/do emission ceiling for BOD5 is 180mgO2L
-1 and this 

value for COD is 400 mgO2 / L. It is observed in table 5 in that refers to BOD5 tests 1II, 2V 
and above 2VII were waiting, but the other tests, all followed within the parameter of 
resolution. As regards the COD none of the tests passed the parameter resolution, so when 
analyzing smaller amounts of COD BOD5 combined with the best combination would be the 
tanning pretanning and tanning with THPC with SBC, with best results in tanning only 
chromium. 
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Table 5:  BOD5 and COD of wastewater from baths distinct tannings. 

Tanning / Combinations Identification BOD em mgO2/L 
COD 
mgO2/L 

SBC e THPC 1I 100 6167,7 

THPC 1II 65 16694 

Washing with hydrogen peroxide 1 II (H2O2) 260 8083,3 

SBC   5 3562,6 

Pre tanning with THPC 1IV (a) 30 7782,4 

Pre tanning with THPC and tanning SBC 1 IV (b) 40 4959 

TAM e THPC 2 V 600 16626,1 

THPC 2 VI 65 16694 

TAM  2VII 800 60670,8 

Pre tanning with THPC and tanning TAM 2 VIII (a) 30 7782,4 

The result of high concentrations for tests with tannins was expected, since the main 
waste generated in step tanning with vegetable tannins it is the waste liquid containing a high 
content of tannins, polyphenols, which by their high molecular weight and volume presents 
much organic load in the bath. Furthermore, the high organic load in the waste liquid requires 
high oxygen consumption (MOREIRA E TEIXEIRA, 2003). 

 
But as stated earlier, tanning on the combination of TAM with THPC had great 

improvement in the low sediments at the bath , so we can say that the process was optimized. 
According  Moreira e Teixeira (2003), one can use the application of an efficient recycling of 
the residual vegetable tanning baths reducing considerably the toxic load of the tannins in the 
effluent. With respect to test 2 VIII (b) could not parse because there were analytical 
problems. 

 
In Table 6, it is observed in the analyzes that are without result of solids, is the fact the 

bath be greatly reduced there was sufficient for this analysis, so it was not possible in all cases 
to compare the total suspended solids. Taking into account that by being short baths, values of 
total solids and suspended solids were high. It should be noted that in these tanneries waste 
baths are treated before disposal. 

 
 

Table 6: Total solids and total suspended solids of the various baths residual tannings. 

Tanning / Combinations Identification Total Solids Suspended Solids 

SBC e THPC 1I 59500 1113,8 

THPC 1II -------- 90433 

Washing with hydrogen peroxide 1 II (H2O2) 396 36200 

SBC   602 63263 

Pre tanning with THPC 1IV (a) 1640 168758 

Pre tanning with THPC and tanning SBC 1 IV (b) 1640 22762 

TAM e THPC 2 V 87278 4762 

THPC 2 VI --------    90433 

TAM  2VII 2210 97545 

Pre tanning with THPC and tanning TAM 2 VIII (a) 1640 168758 
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Aquim (2004), in their tests of conventional washing after liming was found 1450 mg / 
L of calcium using these values as parameters, it can be seen in Table 7 that the best results 
were tanning test SBC and THPC, followed test pre-THPC tanning and tanned with SBC, the 
others were all above the traditional tanning, which shows that perhaps the deliming process 
has not been effective, but the results would be good because the process has improved this 
aspect analyzed in the bath. The calcium values in the residual bath, depend on the operations 
of beamhouse, since the process for deliming objective remove calcium from the skin. 
However when not performed successfully calcium remains in the following steps. 

 

Table 7. Calcium concentration of residual baths of different tannings. 

 
Tanning / Combinations 

 
Identification Calcio mg/L 

SBC e THPC 1I 29,904 

THPC 1II 31749,9 

Washing with hydrogen peroxide 1 II (H2O2) 11788,6 

SBC  1 III 13495,1 

Pre tanning with THPC 1IV (a) 30389,5 

Pre tanning with THPC and tanning SBC 1 IV (b) 6347,1 

TAM e THPC 2 V 196,844 

THPC 2 VI 31749,9 

TAM  2VII 12839,5 

Pre tanning with THPC and tanning TAM 2 VIII (a) 30389,5 

 

According to CONSEMA 128/2006, with regard to oils and greases, the value must be 
less than 30 mg / L, the amount of total nitrogen with a flow rate between 100 and 100 m3 / d 
is 20 mg NTKL / L, and the amount of total chromium  is 0.5 mg Cr/ L. 

 
By analyzing the table 8, the concentrations of Total Nitrogen, it is observed that the 

only test that has resulted within the parameter was the combination of THPC with SBC in 
tanning, the other tests were all with above results. With regard to the results of oils and 
greases, it is observed that only result is within the parameters tanning with SBC, noting that 
the results of baths containing TAM always have greater values organic load. 

 
According  Moreira (1994), tanning baths residual quantities of Cr2O3 is 6000 mg / L 

to 8000 mg / L. It is observed in the results shown in Table 8, that all baths were left with 
lower values, demonstrating the optimization of the process, noting that the lowest value was 
the combination of pre-THPC tanning and tanning with SBC in getting 301.275 mg / L. As 
Aquim (2009), In their experiment pilot tanning with SBC resulted in a residual bath with 
2030 mg / L, quite close to the result obtained in the first experiment III (tanning only SBC) 
which was 2152.8 mg / L, and combining the two tanning in the same bath (test 1 I), was 
394.62 mg / L. It is observed thereby that the combinations with THPC significantly 
decreased the concentration of Cr2O3 in the baths, the best alternative in the pretanning with 
THPC and tanning  with  SBC. 
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Table 8: Concentration of total nitrogen (Kjeldahl), Oil and Grease and Total Chromium baths residual tanning 

distinct. 

 

Tanning / Combinations 

 

Identification Total Nitrogen 

mg/L  

Oil and 

Grease  

mg/L 

Total 

Chromium 

mg/L 

SBC e THPC 1I 10,19 127,3 394,62 

THPC 1II 185,81 334,6 3,903 

Washing with hydrogen peroxide 1 II (H2O2) 115,25 110,6 0 

SBC   156,8 8,1 2152,8 

Pre tanning with THPC 1IV (a) 150,53 123,5 0 

Pre tanning with THPC and tanning SBC 1 IV (b) 279,41 146,5 301,275 

TAM e THPC 2 V 688,35 499 0 

THPC 2 VI 185,81 334,6 0 

TAM  2VII 526,85 203,6 0 

Pre tanning with THPC and tanning TAM 2 VIII (a) 150,53 123,5 0 

 

The results of the chemical tests performed with the leathers under study can be checked in Table 9. 

These analyzes show chrome oxide and calcium made ourselves after the tanning processes. 

 

Table 9. Analysis of chromium oxide, calcium and extractable in dichloromethane of the different tanning 

leathers. 

Tanning/Combinations Indentification 

Chrome Oxide (dry 

basis) % Cr2O3 

Calcium (dry 

basis) % 

SBC e THPC 1I 1,49 0,03 

THPC 1II ------ 0,02 

SBC  III 2,29 0,04 

Pre tanning with THPC and tanning SBC 1 IV (b) 0,2 0,04 

TAM e THPC 2 V ------ 0,07 

THPC 2 VI ------ 0,02 

TAM  2VII ------ 0,07 

Pre tanning with THPC and tanning TAM 2 VIII   ------ 0,07 

 

According to Table 9, we observe that all results of Cr2O3 were below what is required 

by the standard which defines the requirements of a wet-blue leather, NBR 13525:1995, 

which is 3.5% Cr2O3, expected a better result in the first test to be a tanning III with 6% of 

SBC, however fulão pilot was made in less than industrial mechanical action, since the other 

tests were not only tanned with chrome, accepting these results as well.In accordance with 
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Borba, Peres e Webwe (1993), accept the maximum amount of calcium is 0.3%, concluding 

that all outcomes are below.  

 

Was realized tests were retraction of leathers only with  tanning , as noted in the figure 8 with 

leather where had combinations with SBC,and in Figure 9 tests with the combinations the 

TAM. Table 8 shows the shrinkage test results in the tanned leather. According Naviglio et. 

al. (2011), the leathers tanned with THPC in temperature of 100 ºC, the reduction is around 

25%, showing great bleaching, light fastness and perspiration. With that sought to improve 

such characteristics in the proposed combinations. 

 

 

Figure 8. 1 I - tanning with the combination of THPS with SBC, 1 II - tanning with THPS, 1 III - IV tanning  

with SBC and 1 IV- tanning SBC pre-tanned with THPC. 
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Figure 9. 2V - tanning with the combination of THPS with TAM; 2 VI - tanning with THPS; 2 VII - tanning 

with TAM and 2 VIII  - tanning with TAM with the pre-tanned leather with THPC. 

 

In Figures 10 and 11 there are the testing results of the light fastness performed on only 
tanned leathers in order to have a comparison with use of only tanning product without any 
interference on the result.  
 

 

Figure 10: Strength in light tanned leathers with combinations: 1 I - tanning coma THPS combination with SBC; 

1 II - tanning with THPS; 1 III - tanning with SBC and 1 IV - tanning with SBC in pre-tanned with THPC. 

 

According to figure 10, we can observe the light fastness test performed in leathers 
tanned with only combinations of SBC with THPC, while the part which has been exposed to 
light the top of the samples. In Tanac SA where tests were conducted, the results are not 
evaluated the samples with scales blue or gray, is made only comparative test of all. 
According to the test results the best combination of tanning with respect to the light fastness 
was the pretanning with THPC and tanning  with SBC, with no difference in the light exposed 
portion and the portion covered since the combination of both tannins in tanning, there is a 
slight reddening in the sample. 
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Figure 11: Test for fastness to light with combinations: 2V - tanning the combination of THPS with TAM; 2VI - 

tanning with THPS; 2VII  - tanning with Tamoxifen and 2 VIII  - pre tanning with THPC and tanning with 

TAM. 

 

The test shown in Figure 11 follows the same test procedures of Figure 10. What can 
be noted is that the use of THPC in the same bath tanning TAM did not have much effect with 
regard to tanning with TAM alone, but it is clear improvement in both light fastness, as the 
improvement in color combining the pretanning and tanning with THPC an tanning with 
TAM, where there bleaching the color of the leather. 
 
4. Conclusion 

 
As a very worrying factor in the leather industry pollution load to be discarded in the 

form of liquid or solid waste this study achieved its objective, since it was possible, through 
new proposals tanning, decrease the amount of harmful to the environment, bringing 
alternative combinations that were efficient in tests. 

It was concluded with all tests using the THPC was a good bleaching brought to hides, 
tanning both in comparison with the SBC and the combination thereof with THPC, as 
compared with the tanning combination with TAM and THPC, and in both tanning combined 
with THPC, the tanning we got the best result was targeting the combination of pre-THPC 
tanning and  with TAM and SBC. 

As noted in the analysis of residual baths and during the process, comparing all pilot 
tests carried out, the suggestion of pre tanning with THPC and tanning with both SBC or with 
TAM, the best results were exhausted baths. 

In all the results shown in work, it was observed that with respect to the SBC the best 
result was obtained with the combination of THPC in tanning. In combination with TAM, the 
best result was obtained in combination with the pre-tanning THPC and tanningTAM. 

By all the results obtained, it was found that there was good results in the final 
product, leather, helping to minimize the environmental impact of waste with decreasing 
pollutants. 
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5. List Of Abbreviations And Acronyms 

 
SBC 
THPC 
THPO 
TAM 
NBR 
REACH 
 
COD 
BOD5 

pH 
EAAC 
 

 
Basic Chromium Sulphate of 
Sulfate Tetra-hydroxy-methyl-phosphonium 
Tri-hydroxymethyl-phosphine 
Acacia tannin Modified 
Brazilian Standard 
Registration, Evalutation, Authorization and Registration of Chemicals 
European Chemicals Agency 
Chemical Oxygen Demand 
Biochemical Oxygen Demand 
Potential of Hydrogen 
Atomic Absorption Spectrometry Flame 
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