LAMPIRAN
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Hak Cipta Dilindungi Undang-undang

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penyusunan laporan, penulisan kritik atau tinjauan suatu masalah
b. Pengutipan tidak merugikan kepentingan yang wajar IPB University.

—vw CD_<®—.m_HV\ 2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun tanpa izin IPB University. . .
— Bogor Indonesia — Perpustakaan IPB University




Lampiran 1
Data inventori

INPUT OUTPUT
Unit proses . . . . .
Energi satuan jumlah Material satuan Jumlah Produk satuan Jumlah Limbah satuan jumlah
. Bahan bakar L 0.88 Bahan peledak ton 2.7E-04 Limestone ton 0.88 CO» kg 9.38
Quarry limestone -~ X
Listrik KWh 2.73 Air m3 0.02
Bahan bakar L 0.04 Air m3 2.0E-04 clay ton 0.08 CO, kg 1.08
Quarry clay L
Listrik KWh 0.04
Bahan bakar L 2.4E-03 Limestone ton 0.88 Raw meal ton 1.014 CO, kg 26.63
Listrik KWh 17.12 Clay ton 0.08 Limbah B3 ton 1.5E-05
Raw mill Irpn sand ton 0.02
Silca sand ton 0.11
Alternative RM ton 0.08
Air m3 0.02
Coal mill Bahan bakar L 3.4E-03 Coal ton 0.14 Fine coal ton 0.101 Partikulat ton 6.9E-06
Listrik KWh 4.43 Air m3 1.0E-03 CO, kg 5.45
Bahan bakar L 0.09 Raw meal ton 1.01 Clinker ton 1 Partikulat ton 6.1E-05
Listrik KWh 20.85 Fine coal ton 0.10 NOXx ton 7.0E-04
Biomass ton 0.00 CcO ton 8.1E-04
Kiln IDO MJ 19.85 SO, ton 1.6E-05
Alternative Fuel MJ 44.52 HCI ton 1.1E-07
Air m® 0.01 CO, ton 0.94
Limbah B3 ton 2.4E-04
Bahan bakar L 0.09 Clinker ton 0.63 Semen ton 1 Partikulat ton 7.9E-06
Listrik KWh 32.92 CKD ton 0.03 Limbah B3 ton 1.0E-06
Grinding Gypsum ton 0.03 CO, ton 0.59
Fly ash ton 0.04
Limestone ton 0.30
Air m3 5.5E-04
Bahan bakar L 0.26 Cement kg 509 Beton m® 1 Limbah B3 kg 0.01
Listrik KWh 0.26 Aggregate kg 1,616 Limbah non B3 kg 8.10
Msand kg 899 CO, kg 348
Batching Plant Fly ash kg 36.36
Superplastisizer L 1.15
retarder L 1.70
Air kg 245
Construction Bahan bakar MJ 60 Air kg 669 limbah cair kg 669
Listrik kwh 2.78 CO, kg 9.72
Bahan bakar L 2.67 Limbah betoi m® 1 PM 2.5 mg 0.04
Demolition MJ 96.1 PM10 mg 0.18
PM>10 mg 0.14
CO, kg (24.43)




42

Lampiran 2
Data inventori energi

INPUT
Unit proses . .
Energi satuan jumlah Total (MJ)
MJ
Quarry limestone Bahan bakar 32.69 32.69
Listrik kWh 2.73 9.82
MJ
Quarry clay Bahan bakar 1.36 1.36
Listrik kWh 0.04 0.16
MJ
Raw mill Bahan bakar 0.48 0.48
Listrik kWh 17.12 61.63
. Bahan bakar MJ 0.17 0.17
Coal mill o
Listrik kWh 443 15.95
Kiln Bahan bakar MJ 2.18 2.18
Listrik kWh 20.85 75.06
Fine coal MJ 1,873 1,873
Biomass MJ 99.00 99.00
IDO MJ 19.85 19.85
Bahan bakar alternatif MJ 4452 44,52
. Bahan bakar MJ 3.31 3.31
Grinding
Listrik kWh 32.92 118.51
Batching Plant Bahan bakar MJ 9.8 9.8
Listrik kwh 0.26 0.92
. Bahan bakar MJ 60 60
Construction o
Listrik kwh 2.78 9.99
Demolition Bahan bakar MJ 96.1 96.1
Total MJ 2,535




Lampiran 3
Neraca Massa

Product stages

Construction

Use

| Endoflife |

Raw Material Extraction & Clinkerizati Grinding
Preparatlon Inkerization
Iron sand 0,002 ton/ton
Silica 0,106 ton/ton Coal
Bottom ash 0,074 ton/ton 0,13666 ton/ton
Spent Catalyst 0,00116 ton/ton stk
Spent Clay 0,00016 ton/ton
Paper Sludge Basah 0,0003 ton/ton Bahan bakar alat 443kWh/ton
Paper Sludge kering 0,00029 ton/ton berat Air
Bahan bakar limestone Adsorben bekas 0,00004 ton/ton 167 Mifton 0,001 m3/ton
3268568 Mi/ton Spent Bleanching Earth 0,00015 ton/ton Listrik
Bahan bakar dlay Driling cutting 0,00003 ton/ton KD raw meal 29
1.361,67 Mifton Treated cutting (PHM) 000172 ton/ton Partlat 003248 ton/ton Whton
Tanah terkontaminasi 0,00031 ton/ton J” 00000069 ton/ Pozzolan
Bahan peledak sahen balar Coal Mill fon Oton/ton Bahan bakar
000027 ton/ton 7721 Miftonsemen Gypsum 307,409 Mi/ton
i limestone S glvﬂi“i"’"/"’" Air
Ustriklimestone ooL7mton 0086 lter/ stk 0039 tanon 000035
2,73 kWhjton Air clay ton 20,89 kWh/ton 4 m3/ton
" 0,0002m’/ton . Fine coal Limestone filler
Listrik clay Listrk 0,982 ton/ton
0,04 kWh/ton ¥ 17.12KWh/ton y D10t ton/fton
Q i " Limestone 0,882 ton/ton Raw meal Clinker
uarr (|mes ONE | Clay 0,084 ton/ton . 1014 tonfton . 0,627ton/ton .
y » Raw Mill > Kiln Cement Mill
&clay)
Y Refaktori bekas
0,000201 ton/ton
D0 19,85 Mijton Olibekas
€02 clay 0,0001 ton/ Biomassa sekamesaw dust) 99 Mi/ton 0,000006 ton/ton Partikulat
ton 0,0004644 ton/ Contaminated ol 103 Mjon Scrap bekas 0,00000753 tonjton
€02 limestone ’ Expired product (Nestle) 5,94 M)/ton 0,00003 ton/ton
0,0018 ton/ton Refused Derived Fuel 35,37 Miton
Aki bekas 0,0000002 ton/ton Expired Product Liquid 0,01 Miton Partikulat kiln Bag filter bekas
Kemasan beks B3 0,0000013 ton/ton Majun terkontaminasi Ampas kopi 1,01 Mi/ton 0000035 tonf 0,000001 ton/ton
Filter oli bekas 0,0000002 tonton 0,000001 ton/ton Spent Blenching Earth 0,59 Mjfton /000038 ton/ton
Belt bekas 0,00001 ton/ton Packaging terkontaminasi 0,04 MJ/ton Partikulat cooler
Treated/Drilng WBM cuttng 053 Myjton 0,000023 ton/ton
NOX 0,000696 ton)ton
Bahan bakar €00,000808 ton/ton
2,184 Mjton 5020,000016ton/ton
HCI0,000000117 ton/ton
€02 raw material
Ao 0,328091 ton/ton
0,007m3/ton €02kiln fuel 0,18128
ton/ton

Concrete Plant Building site Building site Disposal
Fly ash
36,36 kg/m3
Air
Aggregates 669 kg/m3
1615,97 kg/m3
Air Listrik
24 kg/m3 2.766 kwh/m3
Sand Service life
8988 kg/m3 m:;:aga:zﬁfa" years/m3 Baha; :;kar :esm
stk 161l/m3 Average expose "
Li8 /3 Bahan bakar truk m2/m3 Recarbonation
Admixture 02634/m3 43.5kgC02/m3
2,85L/m3 —l -
Y Y ‘
Semen Beton o g e
245 | otehing Plant |- Construction/ Building/ Demolition/
Installation Infrastucture Disposal
;‘?:Z":;’" 8 Limbah cair PM 2.5=0.036 mg/M3
L’ bah B3 669L/m3 PM10 = 0.184 mg/m3
0"[:1;“/'“3 PM>10=0.139 mg/m3
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