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Abstract 
 

Domestic cement demand is increasing in line with the increase of development of property sector and construction sector. Cement is one 

of the important components in making a permanent building. The function of cement in a construction is as an adhesive material that 

affects the strength of a building. The process of making cement is divided into two groups, namely hydraulic cement and non-hydraulic 

cement. Hydraulic cement consists of Portland type cement and PCC type cement, PPC cement and slag cement. The type of PCC ce-

ment (Portland Composite Cement) is produced from grinding clinker with gypsum with the addition of third raw material. The purpose 

of this research is to know the effect of cement quality improvement with substitution of basalt scoria stone raw material as much as 0-10% 

as the third raw material. The source of basalt scoria stone originated from Lampung Timur, Indonesia. The fineness test showed cement 

fineness was 2983-3665 cm2/gr with minimum SNI standard 2800 cm2/gr. Residue test meets the requirements of SNI standard that is 

equal to 16,07% -18,55%. The compressive strength test was performed at ages 3, 7 and 28 days and obtained the result that the optimum 

compressive strength produced was 235, 314, 394 kg/cm2. Basalt rock usage as substitution material in cement production can decrease 

environmental pollution caused by clinker production. Based on the cost estimation analysis, the use of basalt stone can decrease the 

production cost which impact on the increase of profit 
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1. Introduction 

Infrastructure development can not be separated from cement raw 

materials as an adhesive material in the manufacture of concrete 

so that the required cement in large quantities. Cement is one of 

the important components in making a permanent building. Ce-

ment is a non-organic adhesive used in conjunction with sand, 

aggregate, or fiber materials to make concrete. Cement is also 

used to make materials that will be used as components in con-

struction work such as brick holes, print ornaments and others. 

Portland Cement is the industrial product of limestone raw materi-

als (limestone) as the main ingredient and clay (clay) or other 

substitute materials with the final result in the form of powder-

shaped solids. Raw materials are burned until melted to form 

clinker then crushed and added with gypsum in appropriate 

amounts. Semen can be divided into two groups, namely non-

hydraulic cement and hydraulic cement. Hydraulic cement hard-

ened after reaction with water while non-hydraulic cement is ce-

ment that cannot harden in case of reaction with water. The type 

of PCC cement (Portland Composite Cement) is produced from 

grinding clinker with gypsum with the addition of third raw mate-

rial. The third raw material commonly used is pozzolan, trass, 

limestone and slag blast furnace but the third material has been 

reduced so that another alternative is needed as a substitute of the 

third material in the manufacture of type I PCC type cement. One 

alternative third raw material is basalt rock scoria. The amount of 

material reserves of basalt scoria stone in Lampung Province is 

318,480,000 tons and has not been optimally explored. Based on 

the analysis of chemical composition of basalt scoria stone materi-

al from Labuhan Maringgai Lampung Timur, Indonesia, that is 

SiO2 + Al2O3 + Fe2O3 is 78,66%. Material of basalt scoria rock 

Labuhan Maringgai Lampung Timur, Indonesia, meet ASTM 

C618 requirement that chemical component of material is pozzo-

lan that SiO2 + Al2O3 + Fe2O3 at least 70%. Other chemical 

components present in the material are tri calcium silicate (C3S), 

dicalcium silicate (C2S), tri calcium aluminate (C3A) and ferrite 

calcium alumina tetra (C4AF) [1]-[3] 

http://creativecommons.org/licenses/by/3.0/
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Fig. 1: Scanning Electron Microscopy (SEM) Basalt Test Results (A) 

Before Warming (b) After Warming 

 

The results of the characteristics of the Scanning Electron Micros-

copy (SEM) test in Figure 1 (a) above show that the microstruc-

ture of the basalt scoria stone minerals appears to be round-shaped, 

indicating that many of the morphological cavities that develop 

will be enlarged and enlarged. Figure 1 (b) shows that the new 

basalt scoria when subjected to a heating will change the micro 

structure into small needles indicating that the silica elements melt 

and narrow the pores smaller. The element of sulfur and other 

gases of oxygen undergo evaporation thereby enriching the silica 

and alumina minerals. The element of silica and alumina is very 

good for use as cement raw material because fine silica very influ-

ence to compressive strength. Research was conducted to find out 

the quality of mortar cement by using cement products made from 

raw stone Basalt Scoria. In addition, there is a need to use the 

basalt scoria as an alternative to clinker raw materials in the raw 

material of pure cement making and to utilize the mineral in the 

form of basalt scoria stone as a mixture of cement production [4]-

[5] 

2. Page layout 

The source of raw material of basalt scoria stone originated from 

Lampung Timur, Indonesia, taken randomly. Test objects in the 

design of 21 different compositions and made a cube-shaped 

5x5x5 cm. The tests were performed at ages 3, 7 and 28 days 

which included smoothness test, residue, and compressive strength, 

binding strength, expansion, SEM test and XRD test. The statisti-

cal test of compressive strength was performed to determine the 

effect of percentage change of basalt stone on the quality of ce-

ment mortar [6]-[14] 

3. Page style 

Based on the results of fineness test can be seen that the optimum 

refinement level is basalt rock substitution as much as 3% with a 

fineness value of 3.801. The percentage relationship of basalt 

addition to the level of fineness can be seen in the figure below: 

 
Fig. 2: Graph of percentage addition of basalt to smoothness 

 

The softness of this type of basalt-based PCC cement is still above 

the standard quality of Portland composite cement SNI-15-7064-

2004 which is cement fineness with a blaine tool of minimum 

2800 cm2 / gr. Bigger or higher refinement of basalt PCC type 

cement occurs due to basalt having a chemical composition domi-

nated by silica and alumina minerals and when silica and alumina 

particles are mixed with clinker dominated by tri-calcium cyclic 

particles and calcium silicates derived from Lime stone or lime-

stone and will react while the calcium reaction is an exothermic 

reaction or reaction to release or release heat as it is said that phys-

ically the nature of cement one of them is the cement will release 

heat when mixed with water. The measurement of fineness of 

cement by the method of sieving by using a sieve of 90 μm and 45 

μm is intended to determine the amount of residue left on a sieve 

90 μm and 45 μm. The more residuals left in the 90 μm and 45 μm 

sieve the smaller the cement fineness level or the cement is still 

coarse grained in other words the more residue left behind then the 

surface area of coarse cement particles. 

 

Fig. 3: Grain Residue Test 45 and Residue 90 

 

A 45 μm sieve is smoother compared to a 90 μm sieve size so that 

when the residue test is done on both sieves the number of residual 

grains left on the 45 μm sieve is less than the residual grains left 

on a 90 μm sieve. This is due to the number of holes in the sieve 

45 μm less when compared with the number of holes on the sieve 

90 μm. Sieved cement on a sieve of 45 μm more passes and fewer 

left behind while sieving on a 90 μm larger screen is left behind 

compared to those left in a 45 μm sieve. Based on SNI NO.15-

3500-2004 concerning Portland Cement Standards, it is assumed 

that the physics test requirement for the level of fineness measured 

using the remaining grain quantity method is stipulated that the 

number of grains left in the 45 μm sieve is maximum of 24% 

while for the 90 μm size is not There are standards. Based on the 

results of the fineness test that the cement type PCC with the addi-

tion of basalt as a substitute of limestone and pozzolan meet the 

requirements of SNI standard that is equal to 16.07% -18.55%. 

Based on the data of the compressive strength test at age 3, 7 and 

28 days can be seen on the graph of the compressive strength rela-

tionship to the percentage change in basalt rock content below: 

 
Fig. 4: Graph of the addition of basalt percent relationship to compressive 

strength 

 

Based on the compressive strength test at age 3, 7 and 28 days it 

can be seen that the maximum compressive strength of each test 

age is at 3% basalt percentage and the highest compressive 

strength value at 28 days. The longer the immersion time, the 

compressive strength of the mortar produced is also higher until 

on the 28th day observed in this study, all due to the more perfect 

cement hydration reaction. Factors affecting compressive strength 

include cement fineness, cement mortar life and cement composi-

tion. Fineness of cement or particles increases the compressive 

strength of mortar. Substance affects the surface area that will 

react with water and accelerate contact with aggregates. The com-

pressive strength increases because the fine grain size improves 

the hydration reaction, thus preventing the occurrence of hardly 

grain present in the hydration reaction in general cement. The 
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reaction of cement hydration is the reaction that occurs between 

the cement compound and the water that will produce the hydrate 

compound, the cement hydration reaction will produce heat which 

ultimately affects the compressive strength, the hydration com-

pounds include: Calcium Silicate Hydrate + Ca (OH) 2, Calcium 

Aluminate Hydrate (3CaO.Al2O3.3H2O) and Calcium Sulfuric 

Aluminate Hydrate (3CaO.Al2O3.3CaSO4.3H2O) 4. C3S com-

pounds contribute to reducing the occurrence of porosity in the 

concrete so that it will increase the compact density due to the use 

of soft basalt (Fadillah, Sustiawan, & Lee, 2014). The tensile 

strength test of mortar is carried out on all specimens separated by 

the percentage of basalt stone composition. This test is to see the 

effectiveness of the time that cement needs to bond. The relation-

ship between the percentage of addition of the basalt stone compo-

sition and the time required for the bonding of the cement can be 

seen in the graph  

 
Fig. 5: Graph of percentage addition of basalt to bonding test 

 

Figure 5 shows the strong time fluctuation of the bonding of the 

specimen on each specimen. The larger the C3A content will tend 

to result in shorter bonding time. The statement does not apply to 

basalt-added PCC type cement. Based on preliminary tie test data 

fluctuated along with the amount of C3A in cement. As shown in 

the table of chemical test results that the higher the C3A content 

then the initial binding time is longer and is valid at the time of the 

final bundle. Thus, the formation of C3A compounds in composite 

cement does not affect the initial binding time. The expansion test 

of the autoclave aims to determine the level of cement paste de-

velopment or to determine the cement to meet the fast rigid speci-

fication limits (Indah Pratama, Rauf, & Juarlin, 2015). Prior to the 

conservation test the form is performed, especially determining 

the amount of water and the initial binding to be used in the manu-

facture of cement. Testing of conservation of the form of approval 

to know the work event when the form cracks, breaks or under-

goes other form changes. The relationship of basalt addition to the 

expansion as shown below:  

 
Fig. 6: The basalt additions to expansion graph 

 

Figure 6 shows the basalt addition relationship to the expansion in 

the autoclave. From the addition of basalt as a substitute of lime-

stone and Pozzolan cement type PCC above can be seen that the 

test results showed are on the threshold in accordance with the 

SNI. 15-7064-2004 on the physical terms of the PCC type cement 

that the maximum expansion of 0.08%. Cement with the addition 

of basalt instead of limestone and pozzolan undergoes expansion 

below 0.08%, thus basalt has an effect on decreasing expansion in 

the PCC cement type so that cement is not easily broken, it is not 

easy to crack and not easily change shape. The PCC type cement 

added basalt instead of limestone and Pozzoland is resistant to 

expansion in the autoclave. The silica and alumina compounds in 

the basalt undergo a reaction to the hydrolysis of calcium hydroly-

sis when heated under pressure. The addition of gypsum material 

will form a chemical reaction and form a compound of CSH (cal-

cium silicate hydrate). Other compounds produced include C3S, 

C2S, C3A, and C4AF. The compounds will have a good initial 

and final strength effect, thus helping to harden the cement. The 

resultant CSH compound between basalt and clinker will fill the 

cavities and will form contact points so that it will produce stiff-

ness. The next stage will lead to the binding of CSH compounds 

that will hinder the mobility of cement particles. So when the ce-

ment is heated with a high enough pressure then the cement will 

withstand the expansion and even the cement is resistant to crack 

and not easily broken. Test Scanning Electron Microscopy (SEM) 

SEM Characteristics to see the morphology of PCC type cement 

formed by the addition of basalt instead of stone Lime and Pozzo-

lan by mixing certain compositions. In this characterization the 

test sample is prepared in the form of fine powder at least passing 

the mesh size 100, the powder sample is then done preparation 

into the SEM tool as shown in Figure 18. The output from the 

SEM characterization results in the form of microstructural images 

seen from the observation using SEM . The SEM test is performed 

at all levels of the percentage sample of basalt stone content, as-

suming that the physical cross-sectional characteristics of the 

specimen will be denser and the particle size smaller as the per-

centage increase of the basalt level. The test results indicate that 

there is an increase in pore and enlargement of particle size along 

with the increase of basalt stone percentage until testing is done up 

to basalt level of 5% assuming that the pore area is directly pro-

portional to the basalt content used. The results of the test can be 

seen in the following figure:  

 
Fig. 7: SEM Result of Basalt Stone Material (Pure) 

 

The result of SEM can be seen in Figure 7 that the basalt raw ma-

terial when done characteristic has a structure that is still sparse 

and hollow, so there are still many empty pores to be filled by 

other materials. The structure is diverse and irregular form of meta, 

tetra and needle. EDS shows that the dominant element of the 

basalt raw material with the highest peak is Ca = 23.37%, Fe = 

4.07%, Si = 4.86%, and Al = 3.21 but all these elements can form 

into oxides due Element O is very high = 42.90% with carbon 

content is also quite high C = 20.54%.  

 
Fig. 8: SEM Composite Cement with Addition of 0% Basalt Stone. 

 

Figure 8 shows that the results of SEM cement analysis of PCC 

type without any addition of basalt visible cement structure is 

quite uniform there is no needle but all are dominated forms Meta 

and tetra and pretty full there are not many cavities pores but the 

form still small, this is due to the rich content of silica and calcium 

derived from the raw material clinker with the addition of gypsum, 

limestone and pozzolan as it is known that the pozzolan many 
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siliceous and aluminum and calcium so that when reacted with 

clinker will be formed CSH will fill the pores of cement resulting 

reaction Pozzolanik Ca (OH) 2 with SiO2.Pada EDS shows that 

the dominant element of cement types PCC without The addition 

of basalt is the highest peak is Ca = 40.67 %%, Fe = 0.7%, Si = 

12.73%, and Al = 1.36% but all these elements can form into ox-

ide due to the very high O = 35.58% with carbon content which is 

also quite high C = 6.74%. As it is known that cement is a very 

hydroscopic material which is very easy to absorb water derived 

from the dominant CaO content in the cement of CaO composition 

on cement between 60-65% as well as very dominant silica ce-

mented between 20-22%.  

 
Fig. 9: SEM Semen Composite Test with 3% Basalt Addition 

 

Figure 9 shows the results of SEM cement analysis of PCC type 

with 3% basalt addition, uniform cement structure and no needle 

shape but all dominated by meta and tetra forms. There are not 

many pore cavities and larger particle forms compared to PCC 

type cement without the addition of basalt. Changes in structure 

morphology will be more developed towards the big. This is due 

to the large amount of silica and calcium content derived from 

clinker raw materials and the role of basalt stones. While pozzolan 

and gypsum still exist. When basalt is included as a substitute for 

limestone, some calcium from limestone will be replaced by silica 

and alumina, so it will form a new compound of C3A that will 

cover calcium and silica. CENTA compounds will have an impact 

on the compressive strength of a certain age to be stronger.EDS 

shows that the dominant element of PCC type cement with 3% 

basalt addition at the highest peak changes from Ca to Si ie Ca = 

6.17% Fe = 0.89%, Si = 18.49%, and Al = 9.05% but all these 

elements can be formed into oxide due to very high O = = 51.49% 

with carbon content which is also quite high C = 10 , 37%. When 

basalt is added then basalt will replace the role of limestone. Bas-

alt is dominated by silica and alumina to silica and alumina that is 

replacing the existing calcium in the clinker and is visible on  

 

 
Fig. 10: SEM Test Basalt Cement Composites with Addition of 5% 

 

From Figure 10 shows that the results of SEM analysis appears to 

cement types of PCC with the addition of basalt as much as 5% 

after the characteristic shows the cement structure is quite uniform 

no needle shaped but all dominated by meta and tetra and quite 

full but there was enough there are cavities pores and shape of the 

particles appear larger than the cement types PCC with the addi-

tion of basalt as much as 3% with so visible changes in the mor-

phological structure will be further developed towards larger, this 

is due to the rich content of silica and calcium derived from the 

raw material clinker and the role of the limestone was replaced by 

basalt, while pozzolan and gypsum Still there will be but the result 

dar I blanketing will be bound to each other hence will be en-

largement of cavity and looks visible enlarge structure when com-

pared with cement type of PCC with addition of basalt as much as 

3% but there is cavity enlargement. When the basalt is entered as a 

substitute for limestone then some calcium derived from limestone 

will be replaced silica and alumina derived from basalt so that it 

will form a new compound in the form of C3A that will envelop 

calcium and silica, and the compound C4AF also formed in the 

cement while the compound C4AF not Providing impact re-

sistance on high compressive strength only gives impact to the 

color change of cement to be more black. With a considerable 

increase of 5%, the role of calcium in the cement is replaced too 

much and will give the compressive strength at a certain age to be 

weaker than when the addition of basalt is only 3%. Silica element 

is a compound that acts as a binder for cement quality improve-

ment. According to SNI S-04-1989-F (DPU: 1989), pozolan is a 

material containing silica. The addition of mineral in the form of 

silica to the concrete mixture is one way to improve the quality of 

cement, which also means to improve the quality of the concrete 

produced. From the EDS it is seen that the dominant element of 

PCC cement material with 5% basalt addition is the highest peak 

that occurred when the addition of basalt as much as 3% cement Si 

but when added basalt as much as 5% changed to dominated Ca 

that is Ca = 55,24%, Fe = 15,30%, Si = 2,92%, and Al = 2,75% 

but all of these elements can be formed into oxide Because the 

element O is very high = 11.34% with carbon content which is 

also quite high C = 10,47%. In this case the addition of basalt 

which amounted to 5% will not have a high impact of compressive 

strength even down to only affect the color change in cement only 

more black due to the formation of C4AF which is dominated by 

Fe.Uji XRD (X-Ray Diffractometer)  

 

 
Fig.11: Illustration of X-RD X-ray 

 

Diffraction Characterization using X-RD tools as shown in Figure 

11 is required in the data analysis in order to see the structures 

formed in the PCC cement by using basalt addition raw materials 

and compared with the SEM results. In the execution of character-

ization using the X-RD tool the test samples are prepared in the 

form of fine powder minimum of 100 mesh passes equal to the 

time of execution of the SEM test. The technical characteristics to 

be seen on the PCC type cement by using X-RD and SEM relating 

to the main component testing are done in Materials Laboratory of 

Research Center for Physics - LIPI Serpong. X-RD test results can 

be seen in the following results:  

 

 
Fig. 12: Basalt Diffraction Pattern 
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Fig. 13: PCC Cement Diffraction Pattern Without Basalt Addition 

 
Fig. 14: PCC Cement Diffraction Pattern with Basalt 3% Addition 

 
Fig. 15: PCC Cement Diffraction Pattern With Basalt Addition 5% 

 

The result of PCC Cement diffraction with 5% basalt addition 

shows that the pattern formed shows the main component of PCC 

cement with 5% basalt addition on spectrum line and certain dif-

fraction angle. Pattern of diffraction in figure 4.27 showed the 

element dominated by Ca, Fe, Si and Al this is the same as the 

result of the characterization of the SEM tool that the effect of 

addition of basalt is too much 5% it will produce calcium com-

pounds but the iron compound (C4AF) also dominate so will af-

fect the compressive strength To be low and only give effect on 

the change of color become more black. Test statistic of data of 

compressive force using statistic application with free variable 

input is the addition of basalt stone and the dependent variable is 

the result of compressive strength at age 3 days, 7 days and 28 

days. Based on the test results above the correlation value is 0.892. 

This value can be interpreted that the dependent variable relation-

ship to the independent variable of research is in very strong cate-

gory. From the analysis results obtained the value of R Square or 

coefficient of determination (KD) which shows how well the re-

gression model formed by the interaction of independent variables 

and dependent variables. The value of KD obtained is 79.5% 

which can be interpreted that the combination of mixed effect of 

79.5% to the compressive strength of Mortar and 20.5% influ-

enced by other factors. Durbin-Watson autocorrelation test is used 

to determine whether or not the deviation of the classical autocor-

relation assumption is the correlation between residuals on one 

observation with other observations on the regression model. 

From the statistic calculation obtained K = 0.308 and from the 

Durbin-Watson table for K = 3 and n = 20 are: dL = 0.9976dU = 

1.6763 Based on the above test results it is known that the result 

of Durbin Watson 0.308 which means below the dL table value or 

limit Bottom threshold. So it can be concluded that there is a cor-

relation (r not equal to 0), which means that the results can be 

accepted. Elastic Modulus (Ec) Based on the test results obtained 

graph of test results as shown below: Figure 16. Graph Test Elas-

ticity Mortas Age 7 Days 16 above is the result of mortality elas-

ticity test at age 7, 14 and 28 days. The result of the general test of 

7 days shows that the mortar compressive strength is 7.569 kg 

with the size of 5 x 5 cm test specimen. From the test results can 

be calculated the strength of K mortar press is equal to 7.569 kg / 

25 cm2 = 302,76 kg / cm2. By using the equation Ec = 4700 x √fc 

'obtained the value of Elasticity of 23,560.6 kg / cm2. In the mor-

tar test age of 14 days obtained the test results such as picture 4.16 

above. The value of compressive strength of mortar age of 14 days 

amounted to 8.320 kg with a cross section of 5x5 cm test object so 

that the compressive strength of K for 332.8 kg / cm2. Using the 

equation Ec = 4700 x √fc 'we get the Elasticity value of 24,701,8 

kg / cm2. From the results of 28 day test, it is known that the value 

of compressive strength of mortar is 9.697 kg. So that obtained by 

compressive strength K equal to 387,88 Kg / cm2. By using the 

equation Ec = 4700 x √fc 'obtained the value of Elasticity of 

26,667.7 kg / cm2. Over time, the concrete will experience a de-

crease in the quality of either the compressive strength or elasticity. 

To determine the quality degradation is done by using the equation 

of SNI Concrete in 2013 following: _fc__t = _fc__28. (T / (4 + 

0.85t)); fct = Strength of concrete press at age t (MPa) f C28 = 

Compressive strength of concrete at age 28 days (MPa) t = Time 

(Day) The equation above to calculate the compressive strength 

prediction at maximum age up to 360 days. So to make the predic-

tion analysis decrease of compressive strength at age more than 

360 day hence correction factor coefficient needed time. Based on 

AASHTO LRFD specifications (Eq. [16]) the time correction 

factor can be calculated by the following equation: k_td = (t-ti) 0.6 

/ (10+ (t-ti) 0.6); ktd = time correction factor, t = Time (days), ti = 

1. Using both equations above can predict the decrease of concrete 

quality based on the following equation: _fc__t = _fc__28. (T / (4 

+ 0,85t) _kt__28 / ktd Input: fct = Compressive strength of con-

crete at age t (MPa), fc28 = Compressive strength of concrete at 

age 28 days (MPa), t = Time (Days), kt28 = Factor of correction 

time at age 28 days, ktd = correction factor Time at age t. based on 

the above equation, the prediction of the compressive strength of 

the concrete against time above, can be made graph of the com-

pressive relationship t on t with time (t). Graph of the relationship 

as shown below: Figure 17. Strong Decrease Chart Press against 

Time Based on the above graph it can be seen that the compres-

sive strength of concrete decreases siring with time. Maximum 

compressive strength occurs at 28 - 100 days of mortar age. De-

crease the quality of the graph above by ignoring the factors of 

loading and force affecting the mortar. At the age of 20 years, the 

concrete is still feasible with compressive strength above K-250. 

From all the above test that the compressive strength with 0% 

basalt content of 358 kg / cm2 shows significant difference by 

using 3% basalt equal to 394 kg / cm2. So it can be concluded that 

the use of basalt as a third material in the production of type PCC 

cement I with basalt content of 3% is feasible to use. The propor-

tion of basalt 3% has an optimum compressive strength compared 

with smaller or larger proportions. Analysis of Production Cost of 

Mining Location of basalt scoria stone material source in East 

Lampung District is spread over 6 districts. From the total source 

of the basalt rocks, the basalt mineral resources can be calculated 

as follows: L = (Basalt Material Volume) / (Basalt Average thick-

ness) L = (7.985.803m ^ 3) / 4mL = 199.6 m ^ 2 ≈199,6 Ha Dump 

Truck = 12 m3 x 2 = 24 m3 / Unit Capacity / Hour = 15 units x 24 

m3 / 8 Hours = 45 m3 / Jam According (Lilies Widojoko and 

Rajiman, 2011) that the availability of basalt scoria stone in Lam-

pung district East is 7,985,803,00m3. So it can be calculated the 

basalt rock exploration duration as follows: (7.985.803 m ^ 3) / 

(45m ^ 3 x 8Jam x 360 Days) = 61.6 years 

4. Conclusion  

Basalt scoria stone can replace the third raw material of limestone 

and pozzolan in cement production process type I PCC type. Sub-

stitution of basalt scoria stones as much as 1-10% as a substitute 

of third raw material in cement production produces compressive 

strength that is still within the limit of SNI requirement. No. 7064-

2014. The maximum compressive strength test resulted from the 

combination of composition on the addition of 3% basalt stone is 

394 kg / cm2. The production process of type I PCC type cement 

with substitution of basalt scoria stone reduces the use of pure 

cement (clinker) so as to reduce the level of environmental pollu-
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tion. The use of basalt scoria stone as the third raw material ag-

gregate in the production of type I PCC type cement can reduce 

production costs so as to increase profit for producers. 
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