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INTISARI

Tujuan penelitian ini adalah untuk mengukur seberapa besar pengaruh rasio yang
di timbulkan apabila batubara di blending dengan cangkang kelapa sawit dan
dapat mengetahui peningkatan kualitas yang signifikan apabila batubara di
blending dengan cangkang kelapa sawit. Metode yang di gunakan adalah metode
fisika, yaitu memblending batubara dengan cangkang kelapa sawit sehingga
menjadi produk yang bermanfaat. Sebagai standard acuan analisanya adalah
ASTM ( American Standard of Testing Material ). Hasil penilitian ini dilakukan
blendingan dengan 3 variasi yaitu : variasi pertama 25% batubara di blending
dengan 75% Cangkang kelapa sawit dengan kadar air 9,72%, kadar abu 5,71%,
kadar sulfur 0,18% dan kalori 4701 kalori/gr. Untuk variasi ke dua 50% batubara
di blending dengan 50% Cangkang kelapa sawit dengan kadar air 11,28%, kadar
abu 5,45%, kadar sulfur 0,33% dan kalori 4977 kalori/gr. Untuk variasi ke tiga
75% batubara di blending dengan 25% Cangkang kelapa sawit. kadar air 11,12%,
kadar abu 5,23%, kadar sulfur 0,52% dan kalori 5199 kalori/gr. Berdasarkan
penelitian yang telah dilakukan, dapat diambil kesimpulan bahwa Rasio yang di
timbulkan apabila batubara di blending dengan cangkang kelapa sawit adalah
memberikan nilai sulfur yang signifikan ramah lingkungan, dari penurunannya
mulai 0,52 % ke 0,33 % sampai 0,18 %. Kualitas batubara meningkat dengan
sulfur semakin rendah, yang ramah lingkungan serta cangkang kelapa sawit
sebagai limbah, menjadi maksimal penggunaannya.

Kata kunci : Karakteristik, Blending, Batubara, Cangkang Kelapa Sawit, Standar
Acuan



BAB |

PENDAHULUAN

1.1 Latar Belakang

Kelapa sawit merupakan salah satu komoditi unggulan perkebunan di
Kalimantan Timur. Produksi tandan buah segar kelapa sawit di Kalimantan Timur
pada tahun 2014 mencapai 9.628.072 ton (Badan Pusat Statistik Kalimantan
Timur, 2015). Dengan besarnya jumlah produksi kelapa sawit maka berdampak
dengan banyaknya limbah yang dihasilkan. Salah satu limbah padat yang
dihasilkan dari tandan buah segar kelapa sawit adalah cangkang kelapa sawit.
Cangkang dihasilkan sebanyak 7% dari tandan buah segar (Purwaningsih dkk,
2000 dalam Mulia 2007).

Saat ini belum ada pemanfaatan yang maksimal dari cangkang kelapa
sawit, karena belum adanya pemanfaatan yang maksimal maka diperlukan
pengolahan cangkang kelapa sawit untuk menjadi suatu produk yang bermanfaat
dan memiliki nilai ekonomi.

Indonesia sangat kaya akan endapan batubara. eksplorasi selama decade
terakhir memperkirakan sekitar 36.633 miliar ton, dimana 67,37 % ada di
Sumatra, 32,16 % ada di Kalimantan dan sisanya tersebar Irian Jaya, Jawa dan
Sulawesi. Dari seluruh cadangan tersebut, hanya 4.800 miliar ton (13,38 %)
dikategorikan sebagai cadangan terukur, sementara sisanya termasuk dalan
cadangan terindikasi.

Kegiatan utama dalam eksplorasi dan penambangan difokuskan pada
cadangan yang dangkal substansi dari steaming coal sub-butiminous dan
bitominous yang terletak di Sumatra, Kalimantan Timur dan Selatan.

Batubara ada di sepanjang Indonesia dangan cadangan utama terletak di
Sumatra, Kalimantan Timur dan Selatan. Batubara umumnya ditemukan di
lembah sungai sediment dekat dengan permukaan memungkinkan dilakukan
penambangan secara terbuka dengan lapisan tanah penutup yang tipis sampai
pada ketebalan batubara mencapai 70 meter.



Kualitas batubara Indonesia yang di produksi pada umumnya
dikelompokan sub bitiminous yang di rincikan nilai kalori yang tinggi
(5.700 — 7.217 kcal/kg), volatile matter yang tinggi (37% - 42%), abu yang
rendah (3% - 12%) dan belerang yang rendah (0,10% - 0.85%). Sifat fisik dan
kimia batubara bervariasi dari suatu tempat ketempat lainnya.

Batubara Indonesia yang di temukan berdasarkan kualifikasinya dapat
dikelompokkan sebagai lignite (58.83%), sub bitiminous (26,63%),
bituminous (14,38% ) dan antrasit (0.36%). ( chris 2003 ).

Cangkang kelapa sawit mengandung kadar arang (20,5%), kadar air
(7,8%), kadar abu (2,2%) dan zat mudah menguap (69,5%) (Hartanto dan
Ratnawati, 2010). Salah satu potensi dari cangkang kelapa sawit dapat di
blending dengan batubara sebagai bahan bakar untuk power station pembangkit
tenaga listrik, yang mana cangkang kelapa sawit yang tadinya limbah menjadi
bermanfaat dan batubara menjadi maksimal pemanfaatannya dengan adanya
proses blendingan ini.

Kelebihan dari cangkang kelapa sawit dibandingkan dengan batu bara
adalah cangkang kelapa sawit lebih ramah bagi lingkungan dan orang sekitar.
Unsur batubara mengandung sulfur dan nitrogen sehingga pembuangan uap dari
boiler akan menggangu kesehatan masyarakat. Saat ini pemanfaatan cangkang
sawit diberbagai industri pengolahan minyak CPO masih belum digunakkan
sepenuhnya, sehingga masih meninggalkan residu, yang akhirnya cangkang ini

dijual mentah ke pasaran (Purba, 2004).

1.2 Rumusan Masalah
Berdasarkan uraian latar belakang, bahwa untuk mengetahui karakteristik
batubara di blending dengan cangkang kelapa sawit maka di perlukan
beberapa langkah antara lain :
1.2.2 Seberapa besar pengaruh rasio terhadap karakteristik batubara yang di
blending dengan cangkang kelapa sawit.
1.2.3 Bagaimana kualitas batubara jika di blending dengan cangkang kelapa

sawit.



1.3 Tujuan Penelitian
Pelaksanaan Penelitian ini merupakan program kurikulum yang bertujuan:
1.3.1 Menetukan kondisi optimun perbandingan rasio yang ditimbulkan apabila
batubara di blending dengan cangkang kelapa sawit .
1.3.2 Menentukan peningkatan kualitas yang signifikan apabila batubara di

blending dengan cangkang kelapa sawit.

1.4 Manfaat
Manfaat dari penelitian ini adalah sebagai alternatif pemanfaatan
limbah cangkang kelapa sawit, agar memiliki nilai ekonomis yang lebih tinggi
dan batubara yang di gunakan sebagai blendingannya menjadi batubara yang
berkualitas lebih baik.



BAB I

TINJAUAN PUSTAKA

2.1 Batubara

Dalam mendefinisikan batubara, harus ditinjau dari beberapa aspek
antara sifat fisiknya dan asal kejadian dan pemanfaatannya. Untuk
memberikan gambaran mengenai pengertian batubara secara umum oleh
beberapa penemu dapat diuraikan dibawah ini:
Menurut “The International Hand Book of Coal Petrography” dalam
penerbitannya yang kedua pada tahun 1963 memberikan pengertian
batubara yaitu “Batubara adalah batuan sedimen yang mudah terbakar,
terbentuk dari sisa-sisa tanaman dalam variasi tingkat pengawetan, diikuti
oleh proses kompaksi dan terkubur dalam cekungan diawali pada kedalaman
yang tidak terlalu dangkal. Cekungan-cekungan ini pada garis besarnya
dibagi atas cekungan lignite (intra continental) dan cekungan paralis yang
berhubungan dengan air laut, segera setelah lapisan-lapisan dasar turun terus
menerus, sisa tanaman yang terkubur tersebut dipengaruhi oleh proses

normal metamorfosis terutama oleh temperatur dan tekanan”.

Menurut “Thiessen (1947)” menemukan beberapa kejanggalan batubara,

sehingga beliau mendefinisikan batubara sebagai berikut:

“Batubara adalah suatu benda padat yang kompleks, terdiri dari bermacam
unsur-unsur yang mewakili banyak komponen kimia, dimana hanya sedikit
dari komponen kimia tersebut dapat diketahui. Pada umumnya benda padat
tersebut homogen, tetapi hampir semua berasal dari sisa-sisa tanaman yang
kompleks dengan sendirinya akan berkomposisi dengan sejumlah komponen
kimia dalam perbandingan yang bervariasi. Jadi dapat disimpulkan bahwa
pengertian dari Thiessen terhadap batubara adalah suatu benda padat

organik yang memiliki komposisi kimia yang sangat rumit”.

Menurut “Achmad Prijono, dkk Pada Tahun 1992 mengemukakan bahwa
batubara adalah bahan bakar hydro-karbon padat yang terbentuk dari



tumbuhan dalam lingkungan bebas oksigen dan terkena pengaruh panas
serta tekanan yang berlangsung lama sekali.

Dari ketiga definisi yang telah di uraikan di atas, maka dapat diambil
suatu rangkuman pengertian batubara sebagai berikut:

“ Batubara adalah suatu karbon berlapis yang terbentuk oleh
akumulasi sisa—sisa tanaman bersama hasil komposisinya yang terawetkan
dalam lapisan sediment dan menjadi kaya akan unsur karbon

dengan adanya proses diagenesis “.

2.1.1 Proses Pembentukan Batubara

Perkembangan evolusi tanaman yang telah merubah komposisi
tanaman pembentuk gambut sejalan dengan waktu sangat terasa penting
pengaruhnya terhadap formasi batubara.

Jenis tanaman pada umur karbon tua lebih sedikit jika
dibandingkan dengan jenis tanaman yang lebih muda, begitu juga dengan
komposisi kimianya sehingga akan menghasilkan batubara yang berbeda
pula misalnya tanaman bambu yang berumur tersier lebih peka terhadap
proses pembusukan sehingga batubara yang dihasilkan lebih kaya akan
komponen berminyak dan resin. Sebagai kesimpulan dapat diutarakan
bahwa batubara yang berumur tersier akan berbeda dengan batubara yang
berumur paleosoik, karena tanaman pembentuknya berbeda seperti :

a. Iklim

Temperatur dan tekanan memegang peranan penting dalam proses
terbentuknya batubara dimana kaitannya dengan proses kecepatan
pertumbuhan tanaman, jenis kehidupan tanaman dan kecepatan
pembusukan.

Iklim sangat tergantung dengan posisi geotektonik sedangkan
topografi purba hanya berhubungan langsung dengan cekungan
pembentukan batubara. Jenis iklim tropis, panas dan basah serta sub

tropis merupakan iklim yang sesuai perkembangan hutan-hutan rawa.



Lapisan batubara dengan gambut modern (biasa terendapkan di
dalam delta) dapat terbentuk dengan tingkat kecepatan penimbunan
yang lebih cepat dari tingkat kecepatan pembusukan.

. Posisi Geografis

Garis-garis lintang purba dan ketinggiannya mempunyai pengaruh
penting dalam penentuan keadaan iklim, terutama temperatur.Rawa-
rawa paralis yang sangat penting untuk pembentukan pada permukaan
laut walaupun batubara sebenarnya dapat terbentuk pada ketinggian
yang berlainan. Jadi dengan bertambahnya ketinggian, berarti
temperatur akan lebih rendah dan merupakan faktor pembatas dalam
pembentukan formasi batubara.

Proses Biokimia

Setelah tanaman mati, proses degradasi biokimia banyak berperan.
Bila tanaman terakumulasi dalam lingkungan rawa atau payau, mereka
akan menjadi jenuh air, proses pembusukan “decay” akan tejadi oleh
kerja mikrobiologi atau bakteri anaerobik. Bakteri ini bekerja dalam
suasana tanpa oksigen dan mempunyai kemampuan yang sama terhadap
bakteri aerobik. Aktifitas mikrobiologi yang berupa bakteri dan fungsi
tersebut pertama-tama menghancurkan bagian yang lunak seperti
sellulosa, protoplasma dan pati. Sedangkan bagian yang lebih keras
seperti lilin, damar, kulit kayu akan tertinggal.

Aktifitas mikrobiologi dalam pembentukan batubara tergantung
pada jumlah sirkulasi air, suplay oksigen dan perkembangan racun
(hasil samping dari aktivitas mikrobiologi). Bila salah satu dari faktor
tersebut tidak berimbang, maka aktivitas mikrobiologi akan terganggu.
Aktivitas mikrobiologi terutama bakteri yang lebih cenderung

dipermukaan.

. Proses Kimia Fisik

Setelah mengalami proses biokomia maka selanjutnya dalam proses

pembetukan batubara mengalami proses kimia fisika yang merupakan



tingkat penimbunan atau penyuburan. Dalam tingkat ini proses
degradasi biokimia tidak berperan lagi, tetapi lebih didominir oleh
proses dinamo kimia atau kimia fisik. Proses inilah yang menyebabkan
perubahan gambut menjadi batubara dalam berbagai derajat.

Selama proses ini terjadi pengurangan air lembab, oksigen dan zat
terbang, sulfur dan kandungan abunya dan bertambahnya presentase
karbon padat. Faktor dominan utama dalam pembentukan batubara
adalah tekanan temperatur dan waktu. Selain itu dalam pembentukan
batubara terdapat beberapa faktor yang menentukan antara lain sumber

material, tempat, iklim proses dekomposisi,dan material.

Proses Pembentukan batubara mencakup beberapa proses sebagai berikut:

2.1.1.1 Pembusukan

Proses pembusukan tanaman terjadi akibat adanya aktifitas
dari bakteri anaerob (degradasi anaerob). Bakteri ini bekerja dalam
suasana tanpa oksigen dengan menghancurkan bagian yang lunak dari
tumbuhan seperti sellulosa, protoplasma, dan pati. Aktifitas
mikrobiologi dalam pembentukan batubara tergantung pada jumlah dan
sirkulasi air, temperatur air, supplai oksigen, perkembangan racun (hasil
samping dari aktifitas mikrobiologi). Bila salah satu dari faktor tersebut
tidak berimbang, maka aktifitas mikroboiologi tidak akan terjadi.

2.1.1.2 Pengendapan
Proses dimana material halus hasil pembusukan terakumulasi
dan mengendap membentuk lapisan gambut. Proses ini  biasa

terjadi di lingkungan berair misalnya rawa — rawa.

2.1.1.3 Dekomposisi
Proses dimana lapisan gambut tersebut di atas akan mengalami
perubahan berdasarkan proses biokimia yang berakibat keluarnya air
dan sebagian akan hilang dalam bentuk carbon dioksida, carbon

monoksida, dan metan. Proses ini yang menyebabkan perubahan



gambut menjadi batubara dalam berbagai derajat.

Selama proses ini, terjadi penguraian air lembab, oksigen dan
zat terbang serta bertambahnya persentase carbon padat, Sulfur dan
kandungan abunya. Proses dekomposisi tumbuhan menjadi lignit dapat
dituliskan dalam reaksi sebagai berikut:

5(CgH1005)—»CoH2,0,4 + 3CH,4 + 8H,0 + 6CO, + CO

(selulosa) (lignit) (metan)

2.1.1.4 Geotektonik

Lapisan gambut yang ada akan terkompaksi oleh gaya tektonik,
dan kemudian dalam fase selanjutnya akan mengalami perlipatan dan
patahan. Selain itu gaya tektonik dapat menimbulkan adanya
intrusi/terobosan dari magma. yang mengubah batubara low grade
menjadi high grade. Dengan adanya tektonik setting tertentu, maka
zona batubara yang terbentuk dapat berubah dari lingkungan air
menjadi lingkungan darat.

Secara sederhana, batubara merupakan suatu endapan yang
berasal dari tumbuh — tumbuhan yang mengalami proses penghancuran
karena aktifitas bakteri pengendapan, penumpukan serta pemadatan.
Karena pengaruh proses geologi, yaitu dengan adanya  peningkatan
tekanan maupun temperatur, maka akan terbentuklah batubara.

2.1.2 Komposisi Batubara

Penilaian baik tidaknya atau tinggi rendahnya kualitas batubara
ditentukan oleh komposisi kimia dan fisika yang dimiliki oleh batubara.
Komposisi kimia dari batubara pada umumnya sebagian adalah
carbon (40% - 80%) dan sebagian kecil adalah unsur pengikut seperti
unsur oksigen (O), hidrogen (H), sulfur (S), natrium (Na), kalsium (Ca),
kalium (K), ferrum (Fe), almunium (Al ), magnesium (Mg), silikon (Si) dan
lain sebagainya. Unsur H, O, N, dan S terdapat dalam batubara biasanya
dalam bentuk senyawa seperti H,O, CH,, SO, NO, sedangkan bentuk lain



berbentuk oksida seperti Al,O3, MgO,K,;0, Fe,03;, Na,O, SiO, dan
sebagainya. Pada dasarnya terdapat dua jenis material yang membentuk
batubara, yakni:

a. Combustible Matter (Bahan Dapat Terbakar)

Bahan dapat terbakar yaitu bahan atau mineral yang dapat
teroksidasi oleh oksigen menghasilkan kalor. Materi tersebut
umumnya terdiri dari:

» Karbon padat (fixed carbon), yang jika terbakar membentuk kokas,
kokas mempunyai kandungan karbon + 80 %

» Senyawa hidrokarbon

» Senyawa sulfur, dan

» Senyawa hydrogen, serta beberapa senyawa lainnya dalam jumlah
kecil.

b. Non Combustible Matter (Bahan yang Tidak Dapat Terbakar)

Bahan yang tidak mudah terbakar yaitu bahan atau mineral
yang tidak dapat terbakar/teroksidasi oleh oksigen. Material tersebut
umumnya terdiri dari senyawa-sanyawa anorganik (SiO;, Al;Os, TiO,,
MnO,, CaO, MgO, Na,O, K,O dan senyawa-senyawa logam lain
dalam jumlah kecil) yang akan membentuk abu dalam batubara.
Bahan yang tidak dapat terbakar ini umumnya tidak diinginkan

keberadaannya karena akan mengurangi kalori batubara.

2.1.3 Karakteristik Batubara

2.1.3.1 Sifat Fisik
Sifat fisik batubara tergantung kepada unsur kimia yang
membentuk batubara tersebut, semua sifat fisik yang dikemukakan di
bawah ini mempunyai hubungan satu sama lainnya :
a. Berat jenis, batubara juga sangat bergantung kepada jumlah dan jenis
mineral yang dikandung abu dan porositasinya, berat jenis yang
rendah menyebabkan sifat pembakaran yang baik. Penentuan berat

jenis batubara digunakan sebagai data geologi untuk mengetahui

9



apakah batubara tersebut layak ditambang dengan memperhitungkan
faktor komersial.

b. Kekerasan, kekerasan berkaitan dengan struktur batubara. Keras atau
lemahnya batubara juga tergantung kepada komposisi dan jenis
batubaranya.

c. Berdasarkan warna, batubara dibedakan menjadi dua jenis, yaitu

batubara cerah dan batubara kusam.

2.1.3.2 Sifat Kimia
Sifat kimia dari batubara berhubungan langsung dengan
senyawa penyusunan dari batubara tersebut, baik senyawa organik

ataupun senyawa anorganik.

2.1.4 Klasifikasi Batubara
Batubara dengan mutu yang lebih tinggi umumnya lebih keras
dan kuat dan seringkali berwarna hitam cemerlang seperti kaca. Batubara
dengan mutu yang lebih tinggi memiliki kandungan karbon yang lebih
banyak, tingkat kelembaban yang lebih rendah dan menghasilkan energi
yang lebih banyak.
Adapun tingkatan —tingkatan dari batubara antara lain :

a. Peat, Peat terbentuk dari rontokan daun yang berubah menjadi batu bara
yang mengandung sisa tanaman yang tidak benar-benar busuk dan
memadat. Dibedakan dengan tingkat rendah batubara terendah oleh
adanya selulosa bebas.

b. Lignite, batubara tingkat rendah yang mengandung gross calorific value
kurang dari 19,3 Mj/kg. Batubara ini memiliki ciri-ciri sebagai berikut:
moisture dan volatile matter yang tinggi. Lignite ada yang hitam, coklat
dan brown coal, nyala berasap, nilai kalori rendah, mudah terbakar.

c. Sub Bituminous, batubara ditandai dengan ciri-ciri moisture yang cukup
tinggi dan batu bara jenis ini banyak digunakan untuk industri semen.

d. Bituminous, batubara jenis ini mempunyai ciri-ciri warnanya lebih
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hitam, nilai kalor tinggi, kadar air rendah dan mudah terbakar.

e. Antrasit, batubara tingkat tinggi yang memiliki kilapan metal dan
kandungan volatile matter yang rendah, kadar Carbon tinggi dan susah
terbakar. Antrasit juga oleh para ilmuan dikatakan sebagai batubara

yang paling tua umurnya, dibandingkan dengan jenis batubara yang lain.

2.1.5 Pemanfaatan Batubara
Secara umum penggunaan batubara dapat dikelompokkan menjadi tiga,

sebagai berikut:

a. Sebagai Bahan Bakar Langsung
Batubara dapat digunakan secara langsung dalam bentuk padatan
tanpa melalui pengolahan, misalnya digunakan sebagai bahan bakar
pada ketel uap, pabrik semen dan pada industri — industri kecil.
b. Sebagai Bahan Bakar Tak Langsung
Batubara terlebih dahulu diproses sebelum digunakan menjadi
bentuk lain misalnya sebagai sumber energi, proses tersebut

diantaranya adalah.

Basifikasi . Diproses sebagai bahan bakar gas.
Pencairan . Diproses sebagai bahan bakar minyak sintetis.
Karbonisasi . Diproses sebagai kokas atau semi kokas yang

digerakkan dalam bentuk bongkahan/briket untuk
bahan bakar industri atau rumah tangga.

Suspensi : Dengan membuat suspensi batubara dalam air,
diperoleh coal water fuel yang mempunyai sifat
mirip dengan bahan bakar minyak.

c. Bukan Sebagai Bahan Bakar
Selain sebagai bahan bakar langsung dan tak langsung, batubara juga
dimanfaatkan pada berbagai industri yang menggunakannya bukan
sebagai bahan bakar antara lain: sebagai bahan baku industri petrokimia,
sebagai reduktor pada peleburan biji timah dan besi, sebagai elektroda,

karbon aktif dan lain-lain.
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2.1.6 Sampling Batubara

Sampling dari batubara merupakan kegiatan yang kompleks dan
sulit, dari pengiriman batubara. Istilah “representatif” berarti sepanjang
menyangkut tujuan semua dokumen yang dikeluarkan oleh berbagai
organisasi standar mengenai sampling adalah dokumen untuk jangka
panjang. Oleh karena itu penting bahwa segala kegiatan sampling
ditujukan oleh personil yang kompeten dan terlatih dengan mengikuti
standar yang cocok secara tepat.

Sampling merupakan pengambilan sejumlah kecil sampel
batubara yang refpresentatif analisa dan testing sampel dalam jumlah
sedikit dapat digunakan untuk mewakili jJumlah yang lebih besar.

Sampling yang dilakukan pada internal quality control adalah
untuk memastikan bahwa produk tersebut sesuai dengan spesifikasi yang
ditentukan. Hal ini juga berlaku untuk quality eksternal dimana sutu
perusahaan inspeksi yang independent melaksanakan sampling dan
pengujian untuk sertifikasi pengapalan batu bara.

Pentingnya sampling, dapat dilihat dibawah ini :

Kesalahan hasil analisa dapat disebabkan oleh:
» 80 % dari sampling
» 15 % dari preparasi sample

> 5 9% dari analisa laboratorium

2.1.7 Preparasi dan Analisa Batubara

2.1.7.1 Preparasi Sample
Preparasi sample adalah pengurangan massa dan ukuran dari
gross sample sampai pada massa dan ukuran yang cocok untuk analisa di
laboratorium. Preparasi sample untuk penentuan moisture dan general
analisis biasanya mencakup pembagian dan pengurangan. Hal ini juga

mencakup mixing, pengeringan udara dan equalize.
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2.1.7.2 Analisa Sample
Metode analisa setiap parameter batubara dijelaskan dalam
metode standar, metode standar yang umum digunakan yaitu 1SO
(Internasional Standart Organizations), ASTM (American Society for
Testing Materials), BS (British Standar) dan AS  (Australian

Standars) dimana analisa batubara terdiri dari beberapa analisa umum.

2.1.7.2.1 Analisa Proksimat

Analisa proksimat adalah analisa kimia pendahuluan pada
sample batubara untuk mengetahui kualitas batubara dengan
mengukur parameter — parameter yang dinyatakan dalam persen.
Di mana analisis Proksimat ini terdiri dari: Moisture in the Analysis
Sampel, Ash Content, Volatile Matter, dan Fixed Carbon. Analisis
proksimat merupakan analisa awal dalam batubara untuk
memenuhi permintaan konsumen. Adapun beberapa analisa
proksimat yaitu:
a. Moisture in the Analysis Sample (MAS)

Moisture in the Analysis Sample yaitu kandungan air yang
terdapat dalam batubara pada saat diperiksa atau pada saat telah
dikeringkan dengan udara.Besar kecilnya MAS ini dipengaruhi oleh
peringkat batubara, dan temperature pada saat batubara dianalisa,
dan juga berpengaruh pada preparasi sample sebelum MAS dianalisa.

Moisture adalah kandungan air yang terikat atau yang
terdapat dalam batubara pada kondisi normal. Kandungan air
berhubungan erat dengan derajat sample batubara asal. Untuk
menentukan kadar air dalam batubara dapat dilakukan dengan dua
metode yaitu standar ASTM, dengan menggunakan udara kering dan
standar ISO, dengan menggunakan gas nitrogen. Kandungan air
dalam sample dapat didefinisikan sebagai persentase berat yang
hilang jika sample batubara dipanaskan pada kondisi temperatur

standar yakni pada suhu 105°C.
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Kandungan air yang tinggi dalam batubara dapat
menyebabkan penurunan mutu batubara sebab:

» Menurunkan nilai kalor batubara.

» Menurunkan titik nyala.

» Memperlambat proses pembakaran.

b. Ash Content (Kandungan Abu)

Di dalam analisis batubara, abu didefinisikan sebagai sisa
pembakaran yang tinggal jika batubara dipijarkan Material
pembentuk abu yang terbentuk dalam batubara terdiri dari dua
macam Yaitu inherent dan extraneous (tidak berhubungan dengan
materi pembentuk batubara).

Kadar abu dari batubara penting diketahui sebab:

» Kadar abu memberikan indikasi dasar terhadap kekotoran
batubara sehingga dapat dipakai sebagai dasar untuk
perencanaan kelayakan pembakaran/tanur.

> Kadar abu mencerminkan banyaknya mineral dalam batubara
dan secara tidak langsung mencerminkan jumlah nilai kalor dari

batubara. Bila kadar abu tinggi maka nilai kalor rendah.

2.1.7.2.2 Gross Calorific Value (Nilai kalori)

Nilai Kalori adalah jumlah panas yang dihasilkan oleh
suatu bahan bakar yang dibakar pada kondisi yang terkendali.
Gross Calorific Value adalah jumlah unit panas yang dikeluarkan
per unit bahan yang dibakar dengan oksigen di bawah kondisi
standar. Nilai kalori biasanya dinyatakan dalam satuan cal/g. Nilai
kalori dari sampel batubara ditetapkan dengan cara membakar
sampel dalam lingkungan berisi gas oksigen dengan tekanan 30
atm, Panas yang dilepaskan oleh pembakaran setimbang dengan

nilai kalori sampel.
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2.2 Cangkang Kelapa Sawit

Kelapa sawit (Elaeis Guineensis Jacq) merupakan tanaman penghasil
utama minyak nabati yang berasal dari Afrika Barat. Tanaman ini
pertama Kkali diperkenalkan di Indonesia oleh pemerintah Hindia Belanda
tahun 1848. Saat itu ada 4 batang bibit kelapa sawit yang ditanam di Kebun
Raya Bogor (Botanical Garden), dua berasal dari Bourbon (Mauritius), dua
lainnya berasal dari Hortus Botanicus, Amsterdam (Belanda). Beberapa
pohon kelapa sawit yang ditanam di Kebun Raya Bogor hingga tahun 2014
masih hidup dengan ketinggian sekitar 12 m. Tanaman tersebut merupakan
kelapa sawit tertua di Asia Tenggara yang berasal dari Afrika (Pardamean,
2014).

Kelapa sawit dapat tumbuh dengan baik di daerah tropis (15o LU -

15° LS) dengan ketinggian tempat 0 - 500 m dari permukaan laut dengan

kelembaban 80% - 90%. Kelapa sawit membutuhkan iklim dengan curah
hujan stabil 2000 — 2500 mm setahun yaitu daerah yang tidak tergenang air
saat hujan dan tidak kekeringan saat kemarau. Pola curah hujan tahunan
mempengaruhi prilaku pembungaan dan produksi buah sawit ( Wikipedia,
2015).

Industri kelapa sawit merupakan salah satu industri strategis yang
bergerak pada sektor pertanian yang banyak berkembang di negara-negara
tropis seperti Indonesia, Malaysia, dan Thailand. Hasilnya biasa digunakan
sebagai bahan dasar industri seperti industri makanan, komestika dan
industri sabun. Perkembangan industri kelapa sawit saat ini sangat
pesat, dimana terjadi peningkatan jumlah produksi kelapa sawit seiring
meningkatnya kebutuhan masyarakat. Limbah yang dihasilkan dari proses
pengolahan minyak kelapa sawit adalah limbah padat, cair dan gas
(Agustina, 2006).

Limbah padat yang dihasilkan antara lain tandan kosong,
cangkang/fiber, abu boiler, solid decanter, sampah loading ramp dan shell.

Sedangkan limbah cair yang dihasilkan dari kegiatan industri pengolahan
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minyak kelapa sawit merupakan sisa dari proses pembuatan minyak
kelapa sawit yang berbentuk cair. Air limbah hasil samping dari
pengolahan kelapa sawit sangat banyak mengandung bahan organik dan
dapat mencemari lingkungan bila langsung dibuang ke perairan (Pardamean,
2014).

Fauzi et all. (2014) mengatakan bahwa jumlah limbah cair yang
dihasilkan oleh Pabrik Minyak Kelapa Sawit (PMKS) berkisar antara
600 - 700 liter/ton. Limbah yang dihasilkan oleh pabrik pengolahan
kelapa sawit dapat mencemari lingkungan, menjadi racun, dan lain-lain.
Oleh karena itu, kita harus memanfaatkan limbah tersebut ke lapangan.

Cangkang sawit yang awalnya dari tempurung kelapa sawit,
merupakan bagian paling keras pada komponen yang terdapat pada kelapa
sawit. Saat ini pemanfaatan cangkang kelapa sawit di berbagai industri
pengolahan minyak CPO belum begitu maksimal. Cangkang memiliki
kegunaan sebagai bahan bahan arang, bahan bakar untuk boiler (Purba,
2004).

Kelapa sawit adalah salah satu komoditi andalan Indonesia yang
perkembangannya demikian pesat. Selain produksi minyak kelapa sawit yang
tinggi, produk samping atau limbah pabrik kelapa sawit juga tinggi. Dengan
kondisi yang semacam itu sebenarnya banyak sekali manfaat yang dapat
diperoleh dari pemanfaatan cangkang sawit tersebut. Salah satunya apabila
dilakukan pirolisis terhadap cangkang sawit tersebut akan diperoleh
rendemen berupa asap cair yang dapat digunakan sebagai biopreservatif
pengganti preservatif kimia, arang maupun tar.

Kelapa sawit memiliki jenis berdasarkan tebal tipisnya cangkang

(Setyamidjaja, 2006), yaitu :
2.2.1 Tipe Dura

Tipe ini memiliki ciri-ciri daging buah (mesocarp) tipis, cangkang

(endocarp) tebal (2-8 mm), inti (endospern) besar dan tidak terdapat cincin
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serabut. Presentase daging buah 35-60% dengan rendemen minyak 17%-
18%.

2.2.2 Tipe Pisifera
Tipe ini memiliki ciri-ciri daging buahnya tebal, tidak mempunyai
cangkang, tetapi terdapat cincin serabut yang mengelilingi inti. Intinya
kecil sekali bila dibandingkan dengan tipe Dura ataupun Tenera.
Perbandingan daging buah terhadap buahnya tinggi dan kandungan
minyaknya tinggi. Bunga kelapa sawit tipe Pisefera biasanya steril. Kelapa
sawit tipe ini hanya dipakai sebagai “pohon bapak” dalam persilangan

dengan tipe Dura/Deli Dura.

2.2.3 Tipe Tenera

Tipe ini merupakan hasil silang antara tipe Dura dan Pisiera. Sifat
tipe Tenera merupakan kombinasi sifat khas dari kedua induknya. Tipe ini
mempuyai tebal cangkang 0,5-4 mm, mempunyai cincin serabut walaupun
tidak sebanyak seperti Pisifera, sedangkan intinya kecil. Perbandingan
daging buah terhadap buah 60%-90%, rendemen minyak 22%-24%.

Cangkang kelapa sawit terdiri atas hemiselulosa (31,70%), selulosa
(32,53%), lignin (20,09%), lemak (5,33%) dan protein (4,45%) (lrawadi,
1991 dalam Habibati, 2010). Hemiselulosa termasuk jenis polisakarida
berantai pendek serta mempunyai berat molekul kecil dibanding dengan
selulosa dan banyak terdapat pada kayu lunak. Hemiselulosa bersifat tidak
kristalin, tetapi sangat bercabang dengan derajat polimerisasi jauh lebih
rendah daripada selulosa. Pada kayu, hemiselulosa berfungsi sebagai
bahan pendukung dalam dinding sel. Penyusun hemiselulosa terdiri dari
pentosan (CsHgO,4) dan heksosan (CgH10Os) (Sari, 2015).

Cangkang buah kelapa sawit dapat dimanfaatkan sebagai arang
aktif. Arang aktif dimanfaatkan oleh berbagai industri, antara lain industri

minyak, karet, gula dan farmasi. Selain itu tempurung kelapa sawit
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digunakan hanya sebagai bahan bakar pembangkit tenaga uap dan bahan
pengeras jalan (Fauzi dkk., 2002 dalam Zunipar, 2015).

2.2.4 Asal-usul cangkang kelapa sawit.

Cangkang kelapa sawit yang awalnya dari tempurung kelapa
sawit, merupakan bagian paling keras pada komponen yang terdapat pada
kelapa sawit. Saat ini pemanfaatan cangkang kelapa sawit di berbagai
industri pengolahan minyak CPO belum begitu maksimal. Cangkang
memiliki kegunaan sebagai bahan bahan arang, bahan bakar untuk boiler
(Purba,2004 ).

Kelebihan dari cangkang kelapa sawit dibandingkan dengan
batubara adalah cangkang kelapa sawit lebih ramah bagi lingkungan dan
orang sekitar. Unsur batubara mengandung sulfur dan nitrogen sehingga
pembuangan uap dari boiler akan menggangu kesehatan masyarakat. Saat
ini pemanfaatan cangkang sawit diberbagai industri pengolahan minyak
CPO masih belum digunakkan sepenuhnya, sehingga masih meninggalkan

residu, yang akhirnya cangkang ini dijual mentah ke pasaran (Purba, 2004).

2.2.5 Cangkang Kelapa Sawit Sebagai Bahan Aktif
Tempurung kelapa sawit merupakan salah satu limbah
pengolahan minyak kelapa sawit yang cukup besar dapat mencapai 60 %
dari produksi minyak. Arang aktif juga dapat dimanfaatkan oleh
berbagai industri seperti industri minyak, karet, gula dan farmasi.
Selama ini tempurung kelapa sawit digunakan sebagai bahan bakar
pembangkit uap dan pengeras jalan.

Arang aktif dapat dibuat melalui proses karbonasi pada suhu
550°C selama kurang lebih 3 jam. Karakteristik arang aktif yang
dihasilkan melalui proses tersebut memenuhi standar industri Indonesia,
kecuali untuk kadar abu. Tingkat keaktifan arang cukup tinggi. Hal ini

terlihat dari  daya serap larutan ionnya sebesar 28,9 %.
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2.2.6 Dampak Limbah Industri Kelapa Sawit

Peningkatan produksi dan konsumsi dunia terhadap minyak sawit
secara langsung dapat meningkatkan dampak negatif terhadap lingkungan.
Pada proses produksi minyak sawit limbah berwujud padat, cair dan gas
yang dihasilkan dari berbagai stasiun kerja dari pabrik. Setiap ton TBS
yang dihasilkan diolah menjadi efluen sebanyak 600 liter. Limbah
tersebut berdampak negatif terhadap lingkungan jika tidak dimanfaatkan
dengan baik. Sekarang ini mulai dikenal pengolahan lingkungan yang
bersifat pencegahan terhadap sumber-sumber dihasilkan limbah,
seperti eco-efficient, pollution prevention, water minimization atau source
reduction. United Nation Environment Programmer (UNEP)
menggunakan istilah cleaner production atau produksi bersih sebagai
upaya preventif dan integrasi yang dilaksanakan  secara
berkesinambungan terhadap proses dan jasa untuk meningkatkan efisiensi
dan mengurangi resiko terhadap manusia dan lingkungan.

Limbah dari industri dapat membahayakan kesehatan manusia
karena merupakan sumber penyakit (sebagai vehicle). Limbah industri
dapat merugikan dari segi ekonomi karena dapat menimbulkan kerusakan
pada benda/bangunan, tanaman, peternakan dan dapat merusak bahkan
membunuh kehidupan yang ada didalam air seperti ikan dan binatang

peliharaan serta keindahan alam lainnya. (Rusmery, T. 2009).
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BAB Il1
METODE PENELITIAN

3.1 Waktu dan Tempat Penelitian

Penelitian ini dimulai pada semester genap bulan februari hingga april
tahun 2017. Penelitian ini akan dilaksanakan di laboratorium PT. SUCOFINDO
(persero) Cabang Samarinda. Bahan baku di peroleh dari aktifasi sampel yang
masuk ke laboratorium PT. SUCOFINDO (persero) Cabang Samarinda, baik itu

berupa sampel batubara ataupun berupa cangkang kelapa sawit.

3.2 Jadwal Penelitian

Aktifitas penelitian meliputi persiapan, uji pendahuluan, penelitian, dan
penyelesaian. Jadwal penelitian dapat di lihat pada table 3.1.
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Tabel 3.1. Jadwal Penelitian Karakteristik Batubara Blending Cangkang

Kelapa Sawit

No

Kegiatan

Bulan

Februari

Maret

April

1|2

3

2

3

Persiapan

a. Studi Literatur

b. Penyusunan Proposal

c. Seminar Proposal

Penelitian Utama

a. Persiapan Alat dan Bahan

b. Persiapan sampel

c. Preparasi Sampel

d. Penentuan nilai Abu

e. Penentuan nilai kalori

f. Penentuan korelasi

g. Pembuatan grafik

h. Pengolahan data

Penyelesaian

a. Pembuatan laporan

b. Seminar Hasil (Skripsi)
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BLENDING DAN ANALISA LABORATORIUM FLOW CHART

Batubara
Bahan Baku

Cangkang Sawit
Bahan Baku

Parameter Analisa :

> Total Moisture standard acuan ASTM D3173 - 2011

> Ash Standard acuan D3174 - 2012

> Total Sulph tandard D4239 - 2012

> Gross Calorific Value standard acuan ASTM 5865-2013

Parameter Analisa :

> Total Moisture standard acuan ASTM D3173 - 2011

> Ash Standard acuan D3174 - 2012

> Total Sulphur standard acuan D4239 - 2012

> Gross Calorific Value standard acuan ASTM 5865-2013

[—

]

Blending
Proses Batubara blending cangkang kelapa
sawit dengan komposisi :
- batubara 75% dengan cangkang 25 %
- batubara 50 % dengan cangkang 50 %
- batubara 25 % dengan cangkang 75 %

Parameter Analisa :

> Total Moisture standard acuan ASTM D3173 - 2011

> Ash Standard acuan D3174 - 2012

> Total Sulphur standard acuan D4239 - 2012

> Gross Calorific Value standard acuan ASTM 5865-2013

Produk hasil
Blendingan siap
di gunakan

Gambar 3.1 : Flow Chart Blendingan Batubara dengan Cangkang Kelapa Sawit.
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Gambar 3.2. Proses Penanganan dan Pengolahan Batubara Blending Cangkang Kelapa Sawit.
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3.3 Rancangan Penelitian.

Karakteristik dari pada batubara blending cangkang kelapa sawit

akan di bedakan dalam beberapa variable sebagai berikut :

3.3.1 Moisture in the Analysis Sample Batubara & Cangkang Kelapa Sawit
(Kandungan Air Lembab)
3.3.1.1 Standard Acuan

ASTM D3173 - 2011
3.3.1.2 Ruang Lingkup

Metode ini untuk menentukan kadar air lembap dalam batubara &
Cangkang kelapa sawit yang akan dianalisa dan metode yang digunakan
adalah ASTM.

3.3.1.3 Prinsip

Contoh yang telah diketahui massanya dikeringkan dalam oven yang
telah dikalibrasi pada suhu 105 - 110 °C. Kadar air lembab dalam

contoh dihitung dari massa yang hilang setelah pemanasan.

3.3.1.4 Peralatan

» Neraca analitik.
Desikator.
Oven

Petridish
Stopwatch

vV V VYV V

» Tray logam.
3.3.1.5 Bahan

» Silikagel ( Aluminum silika )
» Gas oksigen.

» Gas nitrogen.
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3.3.1.6 Perlakuan Contoh

Contoh batubara & cangkang kelapa sawit dengan diameter 0.212 mm
disimpan dalam ruangan, yang terkontrol suhu dan tekanannya dan
bertempat di ruangan timbang.

3.3.1.7 Cara Pelaksanaan

» Naikkan suhu oven hingga suhu terkalibrasi, yaitu : 105 - 110 °C

> Set kecepatan aliran gas (udara kering) hingga 400 cm */menit.

» Timbang dan catat massa dari petridish kosong dan tutupnya sebagai
M1.

» Timbang contoh 1.0000 + 0.0010 gr ke dalam petridish.

» Catat massa petridiks, tutupnya dan contoh sebagai M2.

» Buka penutup petridish, letakkan diatas pan logam kemudian
masukkan kedalam oven dan dikeringkan selama 1 (satu) jam.

» Ambil petridish dan penutupnya, tutup petridis dengan penutupnya,
kemudian dinginkan dalam desikator selama 15 menit.

» Timbang dan catat massa dari petridis, penutupnya dan contoh kering
sebagai M3.

» Parameter diatas dikerjakan duplo, dengan waktu yang sama untuk
setiap contoh.

» Contoh standar inhouse dianalisa untuk setiap batch pengujian contoh,

sebagai verifikasi data.

yl /

T — W -
S - 4-,
I —

Gambar 3.3: Skema Kerja Penqujian Kandungan Air Lembab




3.3.1.8 Analisis Hasil

Perhitungan kandungan air lembab dalam contoh adalah sebagai berikut:
M % ad =

Hasil yang dilaporkan adalah nilai rata-rata hasil analisa duplo.
M1
M2
M3

3.3.2 Ash Content (Kandungan Abu)

Error! Reference source not found.

= Massa petridish kosong
= Massa petridish + simple sebelum pemanasan

= Massa petridish + simple setelah pemanasan

3.3.2.1 Standard Acuan

ASTM D3174 —2012

3.3.2.2 Ruang Lingkup
Metode ini untuk menentukan kandungan abu dari contoh batubara &

Cangkang kelapa sawit dengan menggunakan metode standar ASTM.

3.3.2.3 Prinsip

Contoh yang telah diketahui massa-nya dipanaskan dalam

Furnace mulai suhu ruang hingga suhu 500°C selama 1 (satu) jam,

kemudian pemanasan dilanjutkan hingga 750°C selama 1 jam dan

dibiarkan pada suhu tersebut selama 90 menit, kandungan abu dihitung

dari massa residu.

3.3.2.4 Peralatan

>

>
>
>
>

Neraca analitik.

Cawan porselin.

Furnace.
Gegep.
Kuas.
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» Nampan logam.
» Spatula.

3.3.2.5 Perlakuan Contoh

Contoh batubara & cangkang kelapa sawit dengan diameter 0.212 mm

disimpan dalam ruangan yang terkontrol suhu dan tekanannya dan

bertempat di ruangan timbang.

3.3.2.6 Cara Pelaksanaan

>

>
>
>

vV VvV

Y V VYV V

& ™

s = =

Timbang dan catat massa dari cawan kosong sebagai M1.

Timbang contoh 1.0000 + 0.0010 gr ke dalam cawan.

Catat massa cawan dan contoh sebagai M2.

Cawan dimasukkan ke dalam Furnace mula-mula pada suhu kamar,

menggunakan gegep.

Suhu dinaikkan sampai 500 °C dan dibiarkan selama 1 jam kemudian

suhu dinaikkan lagi sampai 750°C dan dibiarkan selama 1,5 jam.

Buka sedikit pintu Furnace untuk mendinginkan, hingga+ 300 ° C.

Cawan dikeluarkan dari Furnace menggunakan gegep dan ditaruh di

atas nampan logam kemudian didinginkan sampai suhu kamar.

Timbang cawan dan abu sebagai M3.

Bersihkan cawan dan timbang ulang sebagai M4.

Sample dikerjakan secara duplikat (duplo).

Contoh standar inhouse dianalisa untuk setiap batch contoh, sebagai

verifikasi data.
|

LD

/A0

Gambar 3.4: Skema Kerja Penqujian Kandungan Abu
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3.3.2.7 Analisis Hasil
Perhitungan kandungan abu (Ash Content) adalah sebagai berikut:

Ash % ad =
° Error! Reference source not found.

Hasil yang dilaporkan adalah nilai rata-rata hasil analisa duplo.
M1 = Massa cawan kosong sebelum pemanasan
M2 = Massa cawan + sample sebelum pemanasan
M3 = Massa cawan + abu setelah pemanasan

M4 = Massa cawan kosong setelah pemanasan

3.3.3  Total Sulfur (TS metode Spektrofotometer Infra Merah)

3.3.3.1 Standar Acuan
ASTM D4239 — 2012

3.3.3.2 Ruang Lingkup
Metode ini digunakan untuk menentukan kandungan Total Sulfur dalam

sampel menggunakan alat penganalisa sulphur yang bernama LECO.

3.3.3.3 Dasar Prinsip
Sampel yang telah diketahui massanya dibakar dengan
adanya oksigen pada suhu 1350°C, yang akan mengubah sulphur
menjadi sulphur oksida. Magnesium perchlorate digunakan sebagai
perangkap untuk “menangkap” air dan partikel-partikel lain. Aliran gas
dilewatkan melalui sel infra merah. Jumlah dari sulphur dalam sampel
dihitung dari perbandingan terhadap pengukuran sel sampel dengan

pengukuran sel standar yang telah disertifikasi.
3.3.3.4 Peralatan

» LECO tipe S.144 DR.

» Cawan perahu.
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> Neraca analitik.

3.3.3.5 Bahan.
» Gas oksigen.
» Hablur Mg(CIQOy),.
» Glass woll

3.3.3.6 Cara Pelaksanaan

>

Tempatkan cawan kosong di atas neraca analitik. Tunggu beberapa
detik untuk peneraan otomatis terhadap neraca analitik.

Timbang 0,2000 gram sampel kedalam cawan perahu, jika beratnya
telah stabil tekan tombol enter

Letakkan cawan didepan pintu tabung pembakar lalu tekan tombol
ANALIZE dan tunggu pesan dari LOAD TANUR. Gunakan tongkat
pendorong logam untuk mendorong cawan berisi sampel ke dalam
tabung pembakar hingga cawan tersebut menyentuh dinding belakang
dari tanur.

Tunggu hingga analisa berjalan sempurna selama 3 menit.

Pindahkan cawan dari tabung pembakar, menggunakan kait dari
tongkat pendorong dan biarkan mendingin pada suhu laboratorium.
Lakukan analisa ASCRM (Australian Standard Certifed Reference
Materials) dan in house sebagai data verifikasi.

Catat analias pada worksheet dan hitung rata-rata perbandingkan
sampel terhadap ASCRM.

3.3.3.7 Analisis Hasil
Perhitungan kadar total sulfur adalah sebagai berikut :
%S = x % SO,

Error! Reference source not found.
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Gambar 3.5 : Skema Kerja Penqujian Total Sulfur

3.3.4 Calorivic Value (Nilai Kalori)

3.3.4.1 Standard Acuan
ASTM D 5865 — 2013

3.3.4.2 Ruang Lingkup
Metode ini adalah untuk menentukan nilai kalori dari contoh batubara &

cangkang kelapa sawit menggunakan Bomb Calorimeter Parr 6200

3.3.4.3 Prinsip
Contoh yang telah diketahui massanya, dibakar dalam bomb
calorimeter pada kondisi standar. Nilai kalori kasar dihitung dari naiknya
suhu air di dalam vessel kalorimeter dan kapasitas panas rata-rata dari

sistem.

3.3.4.4 Peralatan

» Neraca analitik

» Bomb calorimeter.

» Krusibel bomb calorimeter

» Kawat stainless steel (fuse).
3.3.4.5 Bahan.

» Gas oksigen

» Sodium carbonate. ( Na2CO3).
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» Indikator merah methyl.
» Aquadest.

3.3.4.6 Perlakuan Contoh

Contoh batubara & cangkang kelapa sawit dengan diameter 0.212 mm

disimpan dalam ruangan yang terkontrol suhu dan tekanannya dan

bertempat di ruangan timbang.

3.3.4.7 Cara Pelaksanaan

>

Cek kondisi alat, tekanan gas, regulator, volume air pendingin dan
aliran listrik.

Nyalakan dengan menekan tombol hitam yang ada dibelakang alat
keposisi atas untuk mengaktifkan alat, pompa, pemanas dan laju air.
Buka aliran gas oksigen dengan cara memutar pulp hitam kekiri
Tunggu selama £ 20 menit untuk menstabilkan alat.

Timbang benzoic acid atau IHS dan sampel seberat + 1.0000 gram ke
dalam krusibel.

Tempatkan krusibel pada penyangga electrode dan atur kawat
pemantik tersentuh/kontak dengan sample.

Satukan combustion chamber dengan bomb cap dengan cara memutar
bomb cap ke kanan sampai kencang, dipastikan combustion chamber
dan bomb cap sesuai dengan pasangannya.

Isi gas pada vessel dengan oksigen hingga tekanan maksimum 30 atm
(tekan tombol FILL)

Masukkan vessel ke dalam bomb bucket dan isi dengan 2 liter
aquadest dari pipet tank

Masukkan elekroda pada terminal nut dan pastikan kedua elektroda
tersebut terkoneksi dengan terminal nut.

Tutup bomb bucket lid dan pastikan tertutup rapat

Tekan [START] kemudian pilih ID bomb dan dimasukkan berat

sampel
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Tunggu sampai proses analisa selesai dan dicatat hasil analisa
Bombbucket yang berisi vessel dikeluarkan dari bomb jacket
Keluarkan vessel dari bomb bucket.

Buang gas CO2 dengan cara memutar knop yang berada di bombcap

YV V V V V

Cuci bagian dalam bomb dengan air, ditampung air pencuci kedalam
labu erlenmeyer. Dibersihkan semua kawat yang tidak terbakar dari
elektroda dan dicuci kepala bomb dengan air dan ditampung air cucian
kedalam labu erlenmeyer yang sama dengan di atas.

» Titrasi air cucian dengan larutan standar Na,COj; menggunakan
indikator methyl merah hingga mencapai titik akhir berwarna orange—

merah. Dicatat volumen penitar.

3.3.4.8 Analisis Hasil
» Tekan tombol REPORT dan dimasukkan nomor contoh.
» Masukkan volume penitar
» Masukkan nilai total sulphur (TS %ad).
» Laporan akhir dicetak sebagai nilai kalori akhir. Diperiksa bahwa
semua detail telah benar dan catat di worksheet.

Perhitungan secara manual :

Hc
Error! Reference source not found.

e2 Error! Reference source not found.2SO0s

FkS= Error! Reference source not found.

keterangan : Hc = Gross heat of combustion
W = Energi equivalen (EE)
T = Temperature rise
el = Nilai Acid
e2 = Nilai sulfur sebenarnya
e3 = Nilai fuse wire
S multiplier = 0.6238
Heat formation of H,SO, = 36.1
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Gambar 3.6: Skema Kerja Pengujian Nilai Kalori Batubara
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BAB IV

HASIL PENELITIAN DAN PEMBAHASAN

4.1 Hasil Penelitian

Penelitian ini bertujuan untuk mengetahui pengaruh antara batubara
dengan cangkang kelapa sawit, apabila ke dua variable material ini di blending.
Pada penelitian ini karakteristik dari proses blendingan batubara - cangkang
kelapa sawit dapat memberikan manfaat yang kemudian menjadi bahan baku
yang berguna dan menguntungkan.. Bahan baku yang akan kita gunakan
terlebih dahulu harus di ketahui analisanya agar supaya memudahkan natinya
untuk proses pencampuran ( blendingan ). Parameternya biasa di sebut dengan
proksimat analysis seperti kadar air (%), kadar abu (%), kadar sulfur (%)dan
kalori (kalori/gr). Berikut data bahan baku batubara dan cangkang kelapa sawit
dapat di lihat pada tabel 4.1

Tabel 4.1 Data Bahan Baku Batubara dan Cangkang Kelapa Sawit.

o bk Kadar air | Kadar abu Total sulfur Kalori

(%) (%) (%) (kalori/gr)
Batubara 14,30 5,10 0,66 5508
Cangkang kelapa sawit 8,19 5,97 0,04 4475

Dalam proses ini kita lakukan blendingan dengan 3 variasi yaitu :
1. 25% batubara di blending dengan 75% cangkang kelapa sawit.
2. 50% batubara di blending dengan 50% cangkang kelapa sawit.
3. 75% batubara di blending dengan 25% cangkang kelapa sawit.

Hasil dari proses tersebut dianalisa kadar proksimatnya seperti kadar air
(%), kadar abu (%), kadar sulfur (%)dan kalori (kalori/gr). Data karakteristik
batubara blending cangkang kelapa sawit dapat di lihat pada tabel 4.2

34



Tabel 4.2 : Data Karakteristik Batubara Blending Cangkang Kelapa Sawit

Blendinaan Kadar air | Kadar abu | Total sulfur Kalori
’ (%) (%) (%) (kalori/gr)

Batubara 25% dengan
Cangkang 75% 9,72 3,71 0,18 4701
Batubara 50% dengan
Cangkang 50% 11,28 3,45 0,33 4977
Batubara 75% dengan
Cangkang 25% 12,97 5,23 0,52 5199

4.2 Pembahasan
4.2.1 Pengaruh Kadar Air

Kandungan air dalam sample dapat didefinisikan sebagai
persentase berat yang hilang jika sample blendingan ( batubara dan
cangkang kelapa sawit ) dipanaskan pada kondisi temperatur standar
yakni pada suhu 105°C.

Kandungan air yang tinggi dalam sample blendingan ( batubara
dan cangkang kelapa sawit ) dapat menyebabkan penurunan mutu
blendingan sebab:

» Menurunkan nilai kalor sample blendingan ( batubara dan cangkang
kelapa sawit ).
» Menurunkan titik nyala.
» Memperlambat proses pembakaran.
Untuk kadar air sampel blendingan ( batubara dan cangkang kelapa
sawit ), berikut ini grafiknya, pada gambar 4.1
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Gambar 4.1 Grafik Hasil Analisa Proksimat Kadar Air Pada Batubara
Blending Cangkang Kelapa Sawit
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Gambar 4.2 Grafik Kadar Air Pada Batubara dan Cangkang Kelapa Sawit

Sebelum dan Sesudah Blendingan

4.2.2 Pengaruh Kadar Abu

Di dalam analisis abu didefinisikan sebagai sisa pembakaran yang
tinggal jika dipijarkan material pembentuk abu yang terbentuk dalam

sampel terdiri dari dua macam vyaitu inherent dan extraneous (tidak

36



berhubungan dengan materi pembentuk batubara dan cangkang kelapa

sawit).

Kadar abu dari sampel penting diketahui sebab:

» Kadar abu memberikan indikasi dasar terhadap kekotoran sampel
sehingga dapat dipakai sebagai dasar untuk perencanaan kelayakan
pembakaran/tanur.

» Kadar abu mencerminkan banyaknya mineral dalam sampel dan
secara tidak langsung mencerminkan jumlah nilai kalor dari sampel.
Bila kadar abu tinggi maka nilai kalor rendah.

Untuk kadar abu sampel blendingan ( batubara dan cangkang kelapa

sawit ), berikut ini grafiknya, pada gambar 4.3
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Batubara 25% dengan  Batubara 50% dengan  Batubara 75% dengan
Cangkang 75% Cangkang 50% Cangkang 25%

Gambar 4.3 Grafik Hasil Analisa Proksimat Kadar Abu Pada Batubara
Blending Cangkang Kelapa Sawit
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Gambar 4.4 Grafik Kadar Abu Pada Batubara dan Cangkang Kelapa Sawit

Sebelum dan Sesudah Blendingan

4.2.3 Pengaruh Kadar Sulfur

Sulfur sangat mempengaruhi kualitas dari suatu produk material
yang akan di gunakan sebagai bahan bakar untuk boiler, di karenakan
dapat menimbulkan pencemaran udara yang signifikan terhadap
lingkungan sekitarnya, sampel yang mengandung sulfur tinggi
menimbulkan bau belerang yang menyengat. Semakin tinggi nilai sulfur

dari suatu sampel semakin jelek kualitasnya.

Untuk kadar sulfur sampel blendingan ( batubara dan cangkang kelapa
sawit ), berikut ini grafiknya, pada gambar 4.5
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Gambar 4.5 Grafik Hasil Analisa Kadar Sulfur Pada Batubara Blending
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Gambar 4.6 Grafik Kadar Sulfur Pada Batubara dan Cangkang Kelapa

Sawit Sebelum dan Sesudah Blendingan
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4.2.4 Pengaruh Kadar Kalori

Nilai kalori adalah jumlah panas yang dihasilkan oleh suatu bahan
bakar yang dibakar pada kondisi yang terkendali. Gross calorific value
adalah jumlah unit panas yang dikeluarkan per unit bahan yang dibakar
dengan oksigen di bawah kondisi standar. Nilai kalori biasanya dinyatakan
dalam satuan cal/g. Nilai kalori dari sampel ditetapkan dengan cara
membakar sampel dalam lingkungan berisi gas oksigen dengan tekanan 30
atm, panas yang dilepaskan oleh pembakaran setimbang dengan nilai
kalori sampel.

Untuk kadar abu sampel blendingan ( batubara dan cangkang

kelapa sawit ), berikut ini grafiknya, pada gambar 4.7
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Gambar 4.7 Grafik Hasil Analisa Kadar Kalori Pada Batubara Blending
Cangkang Kelapa Sawit
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Gambar 4.8 Grafik Kadar Kalori Pada Batubara dan Cangkang Kelapa

Sawit Sebelum dan Sesudah Blendingan
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BAB V

KESIMPULAN DAN SARAN

5.1 Kesimpulan
Berdasarkan penelitian yang telah dilakukan, dapat di simpulkan bahwa :

1. Mengubah kondisi optimun rasio yang di timbulkan apabila batubara di
blending dengan cangkang kelapa sawit, yang memberikan nilai sulfur
signifikan yang ramah lingkungan dari penurunannya mulai 0,52 % ke
0,33 % sampai 0,18 %.

2. Kualitas batubara meningkat dengan sulfur semakin rendah, ramah
lingkungan dan cangkang kelapa sawit sebagai limbah menjadi maksimal

penggunaannya.

5.2 Saran

1. Perlu dilakukan penelitian lanjutan dengan komposisi blendingan yang
berbeda dari batubara dengan cangkang kelapa sawit.
2. Proses analisa harus sesegera mungkin di lakukan untuk mengurangi

kesalahan analisa yang terjadi.
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AEAREREES
DETERMINATION OF s

BUCOFINDO
MOISTURE IN THE ANALYSIS SAMPEL
REFERERCE M0, | Peueliden WS DALAHCE ID :
OWEN 10 : 6 CORCCTION BALANCE :
TIME START - FINISH P S STAKDARD METHOD  © - 150 11722-2013
1 D3173-11
L B -
DATE et for i _ |
| SAMPLL 1D . o S | _he ez 4
DIESH B ke ) e iy F
Mt e [-F2r | 'Poasy | I0oEr e iTagsnd .
m: o gam & duy o owger L i eE | By —
" o e i B VLT S IR W L TN
% Had R o AL 1. 2o T
AVERAGE AT S ez
ANALYZED BY £ [ea o Sl
VERIFIED BY
DATE ' I Wil - _ g
S Eols v o | MumaFec| aaps e | Bt nee | 3ERy arce | s pacer
DISH NO. . 15 e 2 L E il
i . 90 8. Mo S Ve | f.krie | oigoteend | A dgwe | oy
(oangen | € UGE | (600 | I 4y 3 | 0 dene | 162y 00
S gram Ryl My i baET |2 ey | oo -Lirg | A Tcy
Lt : 4 8-y % | e AL i (268
AVERACE &3z A {28y
AMALYZED &Y Ctw _ ‘gﬁ ___gwn .
VERFFIED B -
M1 = Mass of dsh
M2 = Mass af Gh + samgle { before heating )
M3 = Mass of thsh + sampet { after heating )
W M = [(M2 - M3/ (M2 - M1)] = 100 % !
;HJ:CJE- DF:J;‘»’OZA ) Rew 00 Taringal Buh_kuw;.wzms ) Hal T dari 1 hal
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AT,

R
DETERMINATION OF ASH CONTENT ooz
REFEREHCE MO, L femelna.  OPOEag
[HTE DKoy :
| BALANCE I -
© FURNACE T Sl
STAKIARD METHOR C ROyl :2010@)}31?4-12
HURNACE INQICATED TEMP .
SAMFTI.?I_D. [T 1 ' o 1 o
AHALYST = i
DISH 0 = e | ' o3 = -
ML 8 | esyel | rg W | g das | rcctone |
" 9 ey YAy L orpaagn | 0ot |
| MZ-M1 g &. omal Lcal 1 fdan 1. deng -
M3 y 162138 | (¥ y30s %y (8o i
M 8 | K.y L lvYme | fSggeg | (824
MI-M1 9 |g.tsuc | oomd oo gy, foOe@F |
o S spqcl (W< fr el BB F SR —
BNERAGE £-Ger Rl
SAMPLE ID. or B+ CH YT oena L= 0a U B b T R
ANALYST Btoms _ Ctin g
DISH WL sy | of &  oF o5 i (o . |
m 9 | &.etac [ et B URE | i e 13 e
M2 8 | fe.nfe | g otwel | ¥ (inE b, e | UEe | 6. TERy
MI-MI g I pop fe toar {-Goo § { g i {rdre S
M3 a |11 haogwe |1 4F s WEG | B 1D | 1w Lieg
M9 | g owes tr-emod | tepge | E.Frua | gz ggad | g S5
MI~mME g L e o 232 [ [ilaln" g furted-aror SO
WASH e ;e vy | vy R R
AVERAGE Fo s [ R a3
M1 : Mars of cnacible [ Befors Heating )
M2 ¢ Mass of crucibie + sarmpie | Befure Heating
M3 : Mass of crucibie + sample [ After Hezting )
M4 : Miass of crucible | After Heating)
M2 - M1 Mass of sample
MZ - M3 : Mass of sample s on beating

i S ASH CONTENT « [ (M3 =804 1]/ 1 { M2~ M1 11X 100 % |

Arabred s Sl
il

Weriligd b
Drager

FORMCOAL - QPSI0ZT

Rewv: Tanggal Eterahu 05015

slal 3 ogarni 1 hal
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DETERMINATION OF

O

SULFUR BY IR SPECTROMETRY SIS
REFERENCE NC. Penclita.  (papes
STANDARD: METHOD: 1$_J=‘9\5'9: 2006

ASTM D423 - 14
oure eiles/y |
BALANCE ID AB gy
FURNACE 10 .
SAMPLE 13 Fhos p o0s e B s s L foyr + 8 U

- ]
MASS OF BAMPES S _log%s | powoP | Dot | edeel |©3m1 | o odsme
SAMPLECRILIDY Yorme [Bresd | vyeay | FRwnf [J3aig 0 3rivwe
| THTAL SURPHLR. Ry O iy | D.0Wa0| A1piRe | 0328 £ Ygrs| omEs
_{M_ D0y £.3% e
CORRECTION "--i'/l,_g o 0 s ooz
RESULTS o ad N a'g’% : 8.
RaE 5 dom fiy |
BALACE At o e
FLIRMACE D B =T @ 15 ;1 K
SAMPLE 100 oo cy,
MASS OF SAMPLE a by | 5.as0f | Loieed | magr |
“SAMPLE CALL Tx ?‘??:Ef__ :}r?"'-"_"* __'_}-i:glq'\g :}_m |
TOTAL SULPHUR % ad B Enoet | 8. 8wl Boetor) | B duep
AVERAGE o BY o oal
EFRW . i [ [- o3 N
RESULTS % ad 6.6 oo
Analyzed ty: & L T‘.l'eriﬁed =18
Date:  Yirka o | nate s o
FOR/COAL - OPS/023 Rev 00 Tangoat berlaks: 13/03715 #al 1 dar 1 hat
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SIREIAREE
DETERMINATION OF
OF GROSS CALORIFIC VALUE PN
| REFERENCE NO. :_Povulihis Chrfle  CALORIMETER 10 oF
DATE S Al REFERENCE METHOD  : - ISD 1928 : 2009
AT bsses 12 |
SAMPLE D, bg w4 LN | fmer tCE e B ¢ frig
| BOME b, [ i e y - I T
cALLID LT B T s ¢ aF M4 15 ds
SAMPLEMASS (80 1. | 1 foan I oo I o Ctms | temme |
Fralirminzry Result Yyapiw | Y 07 Foog, 2| g oF el | £ Gt )
Spke Mass g} - - . - E -
Pae L H 3] ey R S v I s £ '
Acid mi T g 12 i i iy i
[Tt Sulphur 4 el pod | ey |ozza | ogm Za]
! FINAL RESULT Crean L Fne M F s Tinf S
. SVERAGE - “{30] = I Sram -
ANALYZED BY L o £, 0
VERIFIED BY
._.‘EAMP"LE Lo} T N - cle 4
BOME N, y ¥ o Tl & e |
et e ren_ 1 _ 1382 Ly |
| SAMPLE MASS{E) | ¢ amol {- o t- odpy Legvey | J
PratrliAcyiRET T 4 tT24-0) Segnd | YYaE L _ .
Epike Mass () e - | - e
Fuse Cal (=3 Lin] @ 19 -
A m i 1 SN SO NN S | i _
| Tofef Sulphar % T o & 5aRg
FIRAL RESULT Etiodr £Toq L if o YT 4
EVERAGE - 1 ey f ]
AMALYIED BY e G,
VERIFIED BY
FORICOAL - ORE03D Ferw Tanggal Barlaku: 32032015 Hal 1 dea 1 nal
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” Designation: D3173 - 11

1 n pareniheses dicaees the yen af bet weaprenal 4

gl
Standard Test Method for
Moisture in the Analysis Sample of Coal and Coke’
Tt slamdert v, imitledl dnide the $eed doognanon DM, the momis s anebuaicle dullowing ihe denars e ahe yoar of
arigmal adaption o in te case o eviae. the Foar of T e -
dpersizipl spsilon #) mdszaey an ailiineml shange snce dhe 1is oot ies m i szepperd
1. Scope Mathnd 23302

Pl This west method covers the detenminetion of maisiare in
the anaiyas sample of coal or cobe. It is used for caleulating
athir s lviweal weaults s dry basis, When used in compure-
G weide tae aer drying loss as determined in accordance with
Methad D213 or Practoee D36, cach analytica) restlé con be
caiculared seoan as-veceived basis:

P2 Thie irmdand does nof purport to address all of the
salere concerng, B any, erociated Wil Bs owse. Tr s e
resppnsthiiae o the wser of Hus sundard ke establish approe-
prigie sreny ond dealth pracices gl detoromme the ap,m"rw
bitise oof mgrlirery (PRifations prior 1o e

2 Referenced Doguments

20 ASTM Svmdards

D3ah Fractce for Codection and Preparasson of Coke
Sample: for Laboratory Analysiz

T30 A Prachee for Prepanng Cozl Samples for Anatysis

D3NED Pracuice for Calewlaing Coal and Coke Analvses
from As-Detennined 1o Differens Bases

D502 Tewr Mothesd for Total Moistse in Coal

3, semmary of Test Method

30 Mongure o determmined by esiabhishing the Toss in
weighs of the cmple when heated under ngidly comirolled
roRlinens ol Temperanie, Dme and amosgphore sample
weighs, and cewpment specifications.

4 Slgnificete and e

L1 Metsture an determined by this toul method i osed (e
nite: analyrical reswlis o8 vonismere frep basis
asng ceducss in Pracdoe IVIES0L Miojsrare poreent deter-
rrimed bl est method may be wsed 1n conjunction wid the
e i weeens boss determingd i Method D22 and Tes

smantics IS v Coed
e DA 20 o Methad. of

< pmida th gnaby e o -
e daved pedpmemibeliny o Wk

Trame=d mubmim appeeurd Apeil 1 1011 Poklided aprid M), Oxzindy
apprereral m 1474 ] g previons edision appeoered M e 20177 - G200, DOL
(LA & ETRE Y]

TFo retamend ATTM wandasds, Vil the ASTM uchoe | woom aum e, o
ermipes AETRE Unojomer Seevioe ar servite@mmosip 2or Faoiad Duek of ASTM
Doscredurady volume milva e, cele oo the siealad™s Ducament Sutminany pags @
the ASTR uchng

CoppgH © BTN cravanonal, 100 Bar Harbor Drres, P40 Ooc 2700 Waar Sondwhackan, Fh 108 o

o detsrmane sl mosdme mocopl Toeal
masine 35 ased for calowlating oiber apalytienl rewalts Lo 2s
reeetvel’ basis wsing Pragice D3TMIL Maigure, ash, valasile
matter, ad fxed carben porocnls einstiiute the proxisate
anilyaia of coal and coke.

5. Amalysis Sample

5.0 The anilysis sample 15 than sample which has hean
pibvonzed o pass 0o (Moo #itp sweve as preparsd in
wocondance with Pracuce D346 o Methed DEIGLS,

& Apparatus

0.1 Doy {heer, for ool sumples.

f |1 For determining the modsnoee of coal, the oven shall be
st wimntruciod s o hive @ unifoom wmperamre inoall pars,
Bave o oommtm of au space, and be capahle of wemperanres
regulaven berween the limits of HM and THYC, Tt may he ot
the o shewn in Fig, 1 Provision shall be made for renewing
the prefeited am o e oven ol the e of Dwe o four dmes 3
mirges, wilh the alr dried as defiossd o0 7.0

fl T im ot oven shoam on Fig, Boghe does should contan 2
hole o3 sopmoXenstely 32 mm 76 iy in dinmeter near the
Fenany wo pereis g free flow of o chrough the oven space,

A1 Dremg Owen, for coke somples bor determining the
i stue o coke. an oedinary d@rving oven wath openmgs fos
novorad b chrenflation and capable of wipeantre regolaions
hedwsen flmits of 104 and |1 may be wsed.

3 Cageinde s, with covers. A canvenior form, which allows
thr .u,ll dzsgrenenzion by be nuds w: the same sample, is 2
purccinin capsule, 22 entn T 0k an deptl: asd H mm {145 in.
Pin Jierseter. of 3 fused sibica capaiic uf ke shape These
vapsutes hall be wsed with a well-fwag la gluminum cover.
sthiatrated in Fig, 2 Platmum cmucibles ar glass caprules writh
uronimnek gliss caps may alse be wsed They shoutd be as shallow
ag paessinle, comststend wilth convenueni hamdling,

7. Reaments

TA e Av—Alr vsed w purge the dopng oven sbeadd be
dred w2 modsture condent of 19 madl or less (Dew
pote PO or Bess )y Any desiccant or drving method capable
ol achicwing s degree of dreness o bl

¢ 2 iaecine anss—Materials suitable 1o se in e desiccator
may b chewen {rori the fmﬂ‘mg:

R
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Mo t—Degaibs m U5 Burea of Mimes Bolletin Mo, 482, 13830, 04
FIG. 7 Moisiure Owen

[ S —

FIG. 2 Capsule for Use in Dedermining Moisture

T2 Anhivdrows Calciwn Sulfee {0004 ma/l)

722 Silica Grel.

123 Magresiton Perchiarate (00005 maL).

T.24 Sulfurtc Acid Concertraied (W03 mgf),

T35 The desiccant must be kept frash cncigh to assore thay
the aar in the desiccaror is dry s defined in 7.1 Valpes i
parentheses { b are liteziure volues dor the residual amous: of
meismaee in air an egqueiibane wil tese desaceants, (Warning:
Sulforie acid 35 corromave and can caie severs damaps to oycs,
skan, and clothing. Mamaesiom perchiorare is a sremg odant
and can react violenthy with organic materials s

8. Procedure for Sample Tassing a 250-pm (Mo, 8} Sieve

5.1 Heat the cmpty capstilos onder e conditions 2t ahich
the sample is w be dricd, place the stopper of 2over an the
capsule, cool over a desiccant for 15 o 30 min, and weigh, Tep
mat with a spoon ar spatala from dwe sample botde approsde
wately 1 g of the sample. Put thes quickly ino the capsale
Slews, und weigh o once o the nearsst =01 mg.

A2 An altemative procedure lor weighing the sample (isore
sehiei o emmort i a8 Tollows: Alicr wansferrmg an amoung of
e cample slighely o oexeess of 1 g, hrmg fa exaoly | i
werghe (=005 mat by guickly reoving the exeess woeht o

TABLE 1 Precigion

Frarup 31
Limi; Lmt
J— L™ wm__
Tl - IR s e QR RS
Coke A8 LETT 008 04

Wners & the avcaye of v s 1 results,

the samiphe with 2 spatulz. The wimest dispatch mus be used w
minimize the expostre of e szenple ondl the weight &
determned

A3 Afier removing e sovers, quickly place the capsales in
4 precheated oten fat 102 0 FHPC) throegh winch peases 2
carrent of dry ww (The curmen of dry air is not necessary oo
coke.d Close the oven of caee and het for 1 k. Open the oven,
vovver the capsules yuickly, coel na deseeator over desiccant,
and weigh 2= soom 25 1he capsules have reached rmoom empera:
Tl

#.4 Tlse the perrentzge of moisoore in the sample paasing =
250+ (Me O aeve e caleslate the resulss of the other
anzlyszs o a dny basis.

b Calculations

Y1 Calealale the percemn odsre in the analysis sample o
follaras,

Mansnag in il ysas san qie. & = [14 = Byad= o [
where:
A = arams of sanphe used and
# = grams of sample ofier heating.

il Precision and Bias'

WHE Frecosws The progsion of this metesd for the dieter-
mination of motsnie in the analysis sonple of eonl and coke %
shown m Tiabla 3 oand Teble 41,2 The peseision characterzed
I repeatabulang (5. i and reproducibility 5, K) is described
ut Tabde AL Ie Annes A1,

W Repearshiline Leenr (rj—The valee belaw which the
awalme difference berwesn vwo test resules ealeilaced 10
separale coesgcnbve lesl detetomations, carried ot on the
samne Senple in e seme laboratery, by the same operator,
msing the same apparanis o sampled takcn at random foom &
smule quantuy of homogenous material, may be expecied o
wwcwr wath o probahility of approximately 93%.

10,12 Rrprodwokidiey Limi (R)—The walos below wiich
1h whsotuie difference belwoen two fest resulis, canied oul n
difficrem labostontos, wiing samples (aken ai random e a
single quantity of wareriad that is a4 seasly homogepous as
possible, may be sxpecied w0 oceur with & prebabilty of
approximately Y59

fan s lebsmaieny andy, dsagned simsisenr with Pracgice ES01, woi cie-
it in 1025 Taclre Tabs pome et Suppoaing dam have beer fled a0 A5TH
Imernpomai Meadiraemers aad may be olmmed by remesing Reuch Bepon
SN 1000 I addinn, iH oot Tee ook s calciiiled por Pracioe 641
wanp 4R el ol Gun T 24 (pke mmmpls fromos commergiglly meesabic
=ler bgrators proficicney s prograem Tha ookes meed o Fos sode ocided
virsacg coke, foandey coive sod ook biecse Dlerails and soppoeting inforianon e
217 i Resowsh Bepan REDOS 03
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102 Biar—Cenified Reference Matemals are not available
for e determination of bias By this Jes) mebosd

Mo 1—One gioke sample was audyzed @ the welabomtony Losly
which generated the ol sowe of infemaion m Tible | The awcmage

rasismice of the eole sample Wk 036 %, The repeatahility limir for this
saniple e 010, The ropeoducibility i for bis sample & 015, The
repotabilivy standard devistion for chis sargls iz 0056, The ceppodoe-
Foiliny standard devialon for des smmile @ 055

ANNEX

iZLandatery Information |

Al PRECISION 3TATISTICS

411 The precision of this st method, characterized by
repeatability {5, £ and represheshiloy (5o B has been
devermined for the following makerials as lisied in Table 2000

413 Repeatebility Stendnnd Deviauon 15,0—The standard

dewmitom of sl results obtuned mder repearahilicy condi-
L.

AlS Repraducibilicy Stemdond Deviarion (Spb—The stan-

darel devennion of sl resilts obained under reproducthility
conditons.

TEBLE A1.1 Repealsbility [5, 1) and Beproducibility (Sg, &)
Parptmeters Usmd for Calculation of Precision Stalement for Coal
. ) Samplea -
HeT¥ L —The B-Sggmed stisic G body ke repostabdity 73 and
ecpraducibalisy (B ndicales chat che inedel a5 Gited sxplams 82% af e

wanghe ligy = the (o variabics.

Farer=a Ramrg L
-2ndy RELE] QosTa
21-1 hwas 1.L559 (et
-4 A anvwm (s
B Dl 54476 DN
£71-4 Ll AA3INT OSSR
A1 subll e (1 s g
BT mpna 1 RES 0T
S5 s, 150755 GRETT
50 R 21251 L1559

S r H
W Q13 e
n AT EREL:] 3R
2.0877 01554 Q27
RS 61582 03
k00 ERE st
02198 03505 a5
0T 02 03326
n19a7 RELES 04385
2843 05455 Q73
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TABLE A7 Bepeatasility (3, 4 and Heprogucibiity (5., H)
Paramaters Wsed for Calculation of Precision Statement for Coke

Sarnples
RRatmniad ARIADE ER £ v "

CEARICE - Furiace rE o i [PAs-3 02
THASLITZ - Fumace 0.0 A0S oG RE] .1
CHOEITVS - Founchy a7 0 10 04 o
CRReteince - Fumane LRL] oo [AT] e f=Fe]
CHNISETN - Fourdry 257 w.o ] [R5 21
CEMISTOE - Fumace %) .03 i (5 .o 018
CHEI0Z - Forciey LW Rl n0E nea [RT
CHEADE - Foody nio Al N 41 nig EE]
I - Furnac s aq o LRI a7
CHI - Furmac e faXc3 aas am azd
CHO4LT - Fumace [ oox @ [e¥cr QI
CHOCOZ  Rropee [E) L.Cx Qs Y 242
CRoan2 - LE i [:Y: 3 30 B3

-F 0T i oL [ .24
THO101 - Furnage: n1g a.ae i1 .04 il
EHDEM - Turnac: a2 1.7} ] R A2%
CHOT? - Furace ] ooz i L) oz
CHOCE - Fumace o.a3 [F LRt o e
CRIIDN - Fumnace oM o s oo %]
THBE0L - Fumaee L&D (i1 T £ o]
SR - Furnoss AR LR k] noan i 0.84
KOG - Fyrnaze () gz i 1.8a o2y
(HDE0] - Furfsce L) a0 0.05 ik a4
CHDE0E - Furmasg 187 07 e BRES azy
CHIUH - Fumace o o iRt and L]
CHOSEE - Fumace 03 a3 f 06 vy
SO - Funacs [-5:]) 0 Qs ol [
RSN - P HEY) asa n LR 0235
CHOEA - Furnace o372 oaz L3 0.05 0.23
CHOO0H - Fynnace L7 e <] 1. G LR a74
CHLEE - bl 15 oar [ Nk] FEC a3&
CHESD? - Fumace 044 [ nn [0, oaz
CHOELE - Furrace EEA] (L] wos o1z fok=]
LRO20A - Farige .z 0 o0 oL R
THEAT - | umace a4 142 [ulirg 06 oam
CHOE - Fumace 0.3 an3 (33 047 0.26
CHOB1 - Frrnane 614 a4 [ nos 11
CREE0L - Braass G R 0.1s g 154
GHEALE - Trpeze AT oot uin a4z azr
CHOELT - Beowsie Y H oa aid oy [T
CKDD - et 1) il 0.os 06 ooz
GHITIE - Furnace i 106 [FEX o8 057
CHDOND - Foemace .04 0,04 [.31:) LR 50
DTS - Dok 1.68 44 o R 030 .
CROS03 - Fusraoe LR e (A1 (B3 a.28
CHOE0 - Furuar fids o D 06 arr
GHOBOW - Saoioe a7 o Ak LT e
SRIMH - Furace 0.3 {2 ar f .30

-‘STuHemanwulnmnopm'nimwm\g e by ity prdanl RIS i & Sormacion Wit 4y 8 M
U st el MNWdewmmmmwmmﬁwmmw avd dhe sk
wkwvmmrammw.mamﬁburmmnm

Tha sn-nnhndr‘mahbdlomﬁmmmnmbpﬁzremmmh:mmmmﬁmrbemmﬁgmum
Al desehiaed, amlfoar sesopprevsst o Withchan, Vou Sxtmssents mve imbted st for revisin of B sancard o taFisclitiomal st

FIE Slariany o5 cogpmateed by AS T mlamaliovs) A0 Eare Harsse D, PO By 7740 st Domshoioakon, A 15458 250
et Stapes mawmwﬁmwdrmwmumwwmqmumm
Asdress ot AMAURSLEE [oboeel GHB3DOSES i), or servise@astm oy g3mad, fmongh the ASTM wensis
Tl s o, Peitilioinh mphls fo pony tha SLareiant gy aien b e S e Conpghn Clearasce Deetes 70
Fodgrmnoet (me, Dok, MA QT523, Tat (78] $46-06500 T Copy gL
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|

Standard Test Method for

Ash in the Analysis Sample of Coal and Coke from Coal’

Tins stangand i vvarnd umdor the fend doscmmanom B0 o ke s ditely i e dronmalion mfSesine the wear of
irrnpimal aadplion o0 T Il Casg 1 eTEeen, o vme ol Dl rnans A memher i sanershes e ndicaes the veer of las eeappronal A
supezinp pabon () indicmes an edisial changs amae the lae reveian il

TR srambiong® s deen apgs noed far e by dpeenn Zes oy the 8 Diesmens of Fictenoe

f Scops

1.1 This test mothod covers he defermimation of jhe inar-
gamic residue as ashoan the sl sample of coal o eoke as
prepuered i accrdancs with Practce D203 o Practies D546
The resubrs shiamed can be applied as the ash in the prosimate
anabysis, Practice 03172 and in the uldmase znalysis. Pracrice
D376, For the determunstion of the comsifients o ash.
teferenee 1% made Lo Tesl Mothods DAGRE2, D326 and TaR 40,
Test wethod DE33T should be used o prepare ash w e waed
lor wace slement avalysis. See Terminology DN21 for defing-
Twon ol ash. s

1.2 The valwes stied o ST onits are 1o he regarded os
standaed, No other veas of measurement ace included i tae
slandard.

1A Es sienedonf cdoey wel poogwed (0 address o oaf e
spfely concerny, H pny, amsocaled wath 8y owse Iy i
regpongikiling af the wsev of this sramdard ta esraliish appie-
prigte safery and Realth practices and determing e applis o
hikity af weguilary lintatians srioe o wse.

L Heferenced Dewviments
21 ASTM Swendundy: j
3121 Terminotogy of Coal wnid Coke
D36 Practice for Collocton and Preparation of Cobe
Samples Tor Laboratery Analysic
1388 Classificarion of Coals by Rank
- DTS Test Method for Sulfge Sulfor m Ash from Cral and
Coke (Withdzawn 20041
T3 Practice for Treparing Coal Saneples for Analyaiz
Tr2795 Tese Methods for Analysis of Codl and Coke ash
Wit 2000

* M sl 1 Wl e pnisdlome m ARTR Cymmmes D« 0
o i the dliveas repanalalan o Subsommines TOE.20 oo Rothods o

Aucalysis

Twrenl cdisiun approecd Mev | 20Z Publishe? Deocobe 2007 (kvanaliy
spprowed in 1573, Laor provieas edsion spproved in 2001w DTS00 TRID
1 ESIVDAL 4L

FFor refonenend wSTR ateubails, viar the ASTAM websie, ewwisiocis o
coman ARTM Cupromer Sorvior s aervive@aim ry, Fur Arwe! Bk of 3775
Erancdsrde vodeme infmeation. refer o othe uszdaed ' Dncursess Sommary pozc on
the AT wekitz

“The Gast apprewed version ol Jhis hokmlal sandad i eefomied o
LRI .

T3 7T Practice for Provimae Anabysis of Coal snd Coke

103173 Test Method for Moisture in the Analysis Sample of
Coal and Coke

132176 Pracucs for TNlimate Analysis of Cozl and Coke

DE IR0 Practies for Czlealatmg Coal and Coliy Analvses
faan As-Dhercimined wo Different Bases

D382 Test Mothed for Major and Minor Elonems in
Combustion Hesidures from Coal Utiliradon Processes

134526 Teas Methoed for Magor and Minar Elements im Cosl
annll Coke Al By X-Ray Flasesweence

DE01G Test Method for Total Sehfor in Coal and Coke
Camtmchon Reukees Using a0 High-Temperstyre Tube
Furpace Comnbistcs Method with Tofrared Abwrpicn

Tl 34% Tean Method for Determinacion of Major and Miooe
Flemends in Coal. Cnke, and Solid Resrdaes fmom Coim-
bapction of Coal and Coke by Indocuvely Coupled
Plasma—Aromic Emission Specuromerry

1557 Teat Methock, dor Determinztiom of Trace Slements in
Coal, Codes, 2ol Coanbrstion Reswdues from Coat £ olioa-
oo Processes by nductively Congled Plasma Adomec
Emmssion Spectromelsy, Inductively Coupled Plaima
Mlins Spectrometry, and Graphste Poemace Atomn: Al

E6O Pracrice for Conducting zan Intedlabormory Srudy o
Dheterming the Precision of a Test Method

3. Termninobogy

b Fou definitons of wwoms used in this st sedod, joler io
Terminodogy 10 21

4. Bummary of Test Method

4.4 Ach @5 dererauned by weighing the resdwe remearnng
aluer boming the coal or coke under rigidly contrafied comds-
tons of sample weight, demperature, Wme. armosphers, and
AULPIMENT SR NCations

. Bigmifeanee and Tk

S0 Ach, s determined by this st method, 5 the resvdue
semaining after baming the coal end ecke. Ash obrained differs
n coppasition from the inorganic constimens presem m o the
artzinal coal, Ineineraton catises an exgabsicn of al waer, Ui
Jess of carbon dioside from carbonates, the conversion of non
ayreies i fems ovde, and other chemigal ceactiong sk us

Lot = ASTA Inlematerds, vod Bar Hordar Deves, 90 Box CR0, Viegd Dosshobg se | 0 14008 255e, Mied Sres
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(fggennn methad lor rcucmg ragiared ae Mo Sucegs ashing s )

FIG. 1 Air Rxpiratar

determined bry this st method, will differ i anwuni from ash
producesd in fuppece operalions and oihe) fnRg sysiems he-
canse insimecation condilions nftuence the chemisty and
amouni of the ash. References foa cummecnng ashresills
determimed by this test method o o noceza-maes-free basiz
arg listed o Classification D38E. Seciion 4,
. Apparats

8.1 Elecirie Mufte Funpce for Coad e Cule—Tor deter-
mination of ash of enal and coke, the Jurnace shall have an
adequare air cireelaton and be capahle of having i tempera-
e eegubaed ar SO0°C, T, and 35070 The fornace shall
be equippad with a emperatwe imlosior amd means o
controlling the wemperamare within proaciched Limis. Means
shill b provided for maintaining wr fow an a2 oa@s of e o
four chanpes per minowe (see Fie §oand Fig. 20 Combostion
pases shall b vented from laberatory, Tnley and ondes pors
shall be located amd ammunged G0 deanbone the ar onitormly
irroughon: the fumace aeca withoaw e posstbaliny of swesping
solid parucles from the capsnles. The aomperaline over e
encire working area of the furmaee Mo adali b mzinioned
within ke specified wrperamre T,

0.2 Farczigin Capswles, abowl 22 o« oo i depil, and
dd mem (1% i im o diameden, or omity shallew dishes or
platinum crucibles.

65 Bolarer, sensitive to (11 g,

fd Crcible Cover, alamimum, poscelain, or simtiler coners

7. Temperature Calibration

b Place a preignized eapaule with 1 g of sand at the conter
ol dhe working area of the furmece, and by the pse of 2
prolentzneter amd themmogoupls or other suitable emperanse
aicastbg device, measiuce the tompezaturs of the sand in the
crucibie. The crucible and sand should B oat wmpesaiuce
eanilihnum with the fomace. There shoald he mane 1o fesin wr
changes per minute meving throaghow the fursace (e an
flow may be mensured by using a wei-t=st meter or equevalent
cabbratcd o @andard comditions for zir conneqsd o e
cenanmne pape cxhanse). Adjisl the farnace tempeyanre gagl the
praclionsser eads TAD £ 100C and (oo adqust or read Lhe
waperatuze on e indicasng prrometer ae this reading
1he proper setting for comrolfing the fernace.

8. Proecedore

80 The sample shall be the mane: iad palverized Lo gass M,
Nl A et aeVe i accordance with Practice D0 A or
Prachive 31356, :

&2 Tiamsfer approsumately b g owopghad o the pearest 0.1
ezl et vhe thoronghly mised szngle w2 weighesd capaals and
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T ALLE

CROES SECTION F FLRNADT AND FIPES

G

a]
=
g E
Cahiration Sowmator with Tubiog - Aabent AW - Fir eilibeation o orty, s e oo sahee b clnee fa 10 408 i Wl L e fer mannle (a1 slan
lempaeatea-peasenne cpoibtions | 3
Mome i—Flowiseiers are usualy caisbralod foe anc sunosphers 2o 30°F (Tl He ae 00105

10 poaied lavoiol tee calibeation. )
FIE 2 Afr Aspirator

cover quickly. An alisrnative way is 1o wse the draed coal ivam
the motgturg deierminanon in Test Method THITI. Afrer
terneving e covess, ple the capsule contzining the sample
m 8 cold furnace and heat gradosthy ar sech = e thal the
temperaiune reaches 500 = 10°C at (the end of 5.

83 For coals cencinua heating the sample umil the ronpesa-
tore msey Irom SO0 ¢ 100 o 7530 5 13°C arthe ead of 1 hor.
For cokes continte heating the sampie und] she 1emporanee
rizes fram 00 2 00 o BAD £ 30N at the end af 1 hour
Coptimee dox b s the fincst eenperateee CFA0PC o B50°C) for
an zddivienal 2 b Rewmows the captiule from the malle Tumace,
place the cover on dhe capsale, conb voder comdiioms o
minimire moistre peekup. and weigh.

8.4 The two-siage ahing mrocedwe allows pyritic sulfur 1o
he oxidired and expelled betore most metad cachonaes ane
degomposed. An ampiz supply of air in the muflle Tomaee,
i ta four vedume changes per minute.” must be assabed a
all dises o enine complele oxulabon of te pyrie sulfur and
to remove he SO e

COAL ASH MUFFLE

8.5 While the 4-h incioeration interval descnbed i sufi-
cient with rcet cosls o ssack o condition of compfee bum off,
cerain cokes and oonrsactive coals may seguime addibonad
sime. I unbumed carbon parseles are observed, o iT duplicate
resilis st suspect, the samples shoudd be retemed to the
fumace for sufficien time o reach a conseang weegin (00000
£). The 4-8 e ot azy b redueed of the sample reaches 2
comstane weiaht an T o 95000 dn less thae 4 b

R Koo sanplis may be encountered thut contion 2 fogh
amennt of carbonaies (calcite) or pynies or borh. fn sech cases.
sulfi retaned ws salfaces may be both anduly high and
sanumaform beiween duglicate sanples, In sl cuses, salfzie
subne in the ash can he determmed in accordance with Test
Wethout TF00E and the value properdy correctal i1 sach is
thomez, the ssh value shonbd be reported ard destensied both
as-determmed med cobreeted.
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TABLE 1 Daterminatign of Ash in the Analysis Sample of Coal
and Coke

TABLE 2 Range and Limits for Repeatability and Reproducabifity
for the Detrmination of Ash in Goal and Coxe

Ringin Raprocicng
Limi, Lo,
e L ¢ LiJ
Cadl ELeTEE] 2z [N
17,68
el 5.7t a1 [ F.]
TITE

T Fangn Hepeatababty  Seproduckien
Limit Lime
. il
Bruminpus (411 oz EEEES
150 %
Fadntumbanis. 450 Lk< adT
Lt A%

i Caleulation
9.1 Calealare the ash pereest @ the analysis saaple
follorars:
Agkn anabysis sanple, % = {14 — BC] = 000 K
where:
A

B
[

waight of capaale, cover, and ash vesidue, g,
weight of empy capsule and cover, o, and
weight of aralyais samople wed, g

0. Reporc
L1 For sepoming analyses 1o other than as-dersrmined
asis, refer o Practice TR31ED

11, Precision aml Bias

LU Precesion
1100 250 gon (Mo, 60 Sgoipies—The precision of this st

methiond Tor the deformeostion of ash in the anadysis sample ol

coal and coke is shown i Tahle 1. The precesion charactenized
v repeaability {5, vl and reprodecibiliny {5,. B) is described
i Tahle ALl and Table A1.2 in Anpex AL

iU 1L Repeatabiliry Limir i o j—The valas below duch the
absolute difference between two test rezulis calewlaed w a dioy
hasis  (Praclice DILE0) of scparale and consecutive fes
deterriinattons, canied onr on the same sample of 250 e Moo
il coal and coke in the sames laboraony, by dhe same opeganos,
nsing the same apparatos on samples (aken 3 random froos a
single gquantity of homogeneous mitsrial, may be expected o
aceur with g probdbihty of apgresimately 95 %.

102121 Reproductbihsy Linger {R)1—The valae below which
the abaniue difference berwesn roro tes results caloulated 10 3
dry bawis (Proctice D3 1800, curied sut i diferent labornones,
uswy sampies of 250 o (No. &0 eoal and coke ken ac
candam (riam a amgle gty of mzteial that i3 a5 noge

neous 15 possible, may be expectod o oceur with a probobihcy
ol gpprisimately 95 9.

1132 2 46 ooy (Mo, 3} Soompies”- - The precision of this e
mavthisd for the detesmination of ash o the anzlysis sample of
conl and coke is shown in Table 2.

VL2 Repewrabeliny Liemy e f—The valpe below adich the
abeniuie difference between rwo west reseles caleulated e a doy
hitas {Pracoce D380 of separaie and consecurive est
determmtiing, camed ond an the same sample, usng the same
iifle detenmined on 2 sinzle nest specimen of two sepisate 236
e N, B st wnns of coal reduced antirely g 2350 pm (N
il and prepared from the same bulk sample coal in e same
{ufomiosy, by the smne operaton, symg (e siMe aDPOTIUE on
samiples taben ar candom froine a single sty of bhomoge-
nuons material. may be expecied o ocowr wath a probabiliy of
approiniely 95 O

10,322 Reprodiecibilzny Dt (h—Thie valies bolnw wiack
the aboloe difference berseen mwo mear resuls cabeulied w0 s
ilrw baras CPrscface TS TR0 corredd cant in different 1zborztornes.
ety famnpdes of 236 oo (Mo B coal reduced gntirsly 1o 250
pive il 600, wken ot vandam from a single quantiny of maresial
tha 1, gy howmogeneou: 15 possible, may be expected 10 ocour
wilh  probshilite of spproXicmely 85 9.

P13 Bias—Since this i an emparical west method, the degree
nb adwodate bias canrnog by doermined

L2 Heywords
Ph0ashy coall coke

4 an micrhboaiey iy, deignol conddlest with Prachice Pl aas con
éuaed i 1983 Fight Libmmode manicipaed in this wedy, ing dua sc
avaibibic frem ASTR Headquaners Requew Repoe BRTWS-H01S S addi om
indeatpapen fnp ks wae calmaied per Pracnce E68) ueing €8 sl of dap fne 24
ik szmies Toe 2 oomrmnersinlby wreilable e Sheriory proficiescy w5t progsam
T ke Wazd o s 200 s ed fomace Sokr Trmmdng coke gnd ook bozene
Vil s apportng infipmdin are gives in RR:DIE 1039
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ANNEX
andarery Infurmationy
Al PRECISHN STATISTICS 250 pre (Moo 600 SAMPLES
ALl The gecision of this g mphod, characienized by THRELE A1.1 Repeatability {3, r} and Reprodacibility (5,, ,f)

repestability (5. ¢ and seproducibilive (5, B} has heem  FA0 Wsed for L. 5;:;.:“’“‘“ Statement for Caal
dezermined for e folipwing matcrals 25 Tsted o Table A1)

and Table A1 2. . Mpnal Aperage & - v i

N S1-5Ten RAREEA OOMSOZM TO.072BE 0307 020368
ALZ Repeaabiliny Standurd Freraron (8 The standard 0.1 bwAh REENEE  OOMTIIR OARSEIY 013185 01S5ES

deviatian of e - ar nder repeatabilicy condi- -5 e IG0873 QESIEE DANRTS O 1AM #2457
. e £ feesutls Joblned Ko ¥ : BE—A el FRATL QOTETE 0121323 021103 0AR66D
dens. Bl—i Pt TE4Lh QOTE34T  DOEZEM O4S9ES 02817

D1 guch 16 TEDE OOFTSE 0,130 nIER  N8Esa7

ALY Reproductbility Simdara Devienost (5.0—The stan- AR-TaabA RAITOE OUSOSE 319658 mIvEIE g?gu-:
ialh ; ) T SI-Gaubh TIA723  QOSIITE OO8AARYT 017 a5u.
dard_-\i_kcwatlcm of 1wt resule obaived ander reprodecililioy E paarat b prc o
conditions. Ligeats TrAGS D336 0153185 02883 04564
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. TABLE A1.2 Repeatability {a,, r} and H.enmmbiiy' S R
Par Used tor C 1 il P Tow Coke

Materal
CHUBOIOE - Fumach
CHANTZ - Fumace

LHAANITE - Foundry £.54 Qi 0@ 043 2T
CHPafarunu - Fumags ELD LY T L I A 1
CHMISTEL . Fawgly ] BE3 Q0T B O
CHMUSTOR - Fuimans i [T - . T I ]
LRUZI - Py B DO R8s 408 047
LHIIDT - Forracky ] [ SN K IR
TR - Fumaie Az mm RET O mix o 4z
RO - | e 775 FIE T RS e = ¥
CHIH0D - Fumace FEA RS 7Rl oy R
fK‘M'tE Brpere aas 4 s aRT 0
-+ Bleizige ain 003 o Qs ax
Gmma L mdry T fm 0B o 043
CHOWGY - Fumace A M BB ] Wi ozs
CHOSIH - Furace &4 LTty G5 [RT] "
CEOMt - Fymage O LT ER 2] niz b
CHOEE - Furmacn 7.5 oo ass ot BIR
CHOA0E - Fumace - Tz Qg 99 Leg o3
R - Famace TR 4 oog 0D oo2
CRUIEE - Fumace n [T < TR - -
LHOM - Funage .33 o4 A0S 043 [HR L
CHIEN - Furfiag R oea s ans nav
CHO33 - Fusnans i 003 oo a38  nen
CHO1M - Formace T [F153 Lr 205 017
LRI - Fummapn rar [ T R B 1 [IRF]
GEOM - Furnus A [X. - R TR ¥ - &t
CHOEDY - FumBse LRH 0B 0S8 007 343
TN - Turmane ER I NS LA LEEY BE:]
CADEM - Furiaoe EL:] 0 BBS GER A4
CHOEND - Fumas: A06 nE kE 007 L
CRIBE - | mase a.08 [REE] (1Y anr G
CATES - Fuengos 802 (1% N YT - T- LR R ]
CHOZ0E - Fuiriber, 531 M Ld Al A
CHDM0E - Fumace B2 LAEC I I R )
CAGEM - Fumace a37 ai [ Rl s naz
O - Furmass 530 o BN X
CHESM - Srprie EEl 04t 008 ofE aEr
_ CRO40Z - Brzeae Tan EIT ST N P Y R -
RIS - B T ads a4l i3 o
CRIFM - Bini2e T3 amM aE oM el
CEOMDE - Fumace TEA Ak arh niq o4z
CHOA0Z - Fumace T4 i A mion R
LRI - G 08 am o par om
CHABIA - Fumaue m ame  dals By o "
CHIBDS - Fumace nIE [0 & ERR A E R
LRI - A [l T -
RIS - Fumace .2 o alg B a7

AST inforup ol IReE 00 DOCTTT FASDECNG W Wilkaly A AR Salanr njfiis Assivda b cornecios Wi any e memdmnoe
i g sranaard Lt of g sy g asesad hal o6 VAIGKT AT e EAEE ST, Anef e e
O NIRRT O ALY QNI A AT M o essonsthiRgn

WSW"’-‘S“DMF\?Wauw%hmwwmammﬂ:mwﬁEMMmd

¥l e, e i i el i Fvz inwiled siver for reveson of s stiandard ar for asisral atanpnegs
ammman‘aﬁmﬂmamﬁmlhw o e ments WAl s Sl Fenslevation Afd medfing of e
e fertacar o vTes, which pou may abend I po el et i Sevtiiveats faveoang m;wmmm

ik g e e e e ASTM Demmdise or Slanabns ar M asamss sE0uwm bk,

Thue scturvtiared b conpeipm by ASTM Intnrmasipnad, 130 Gar flanbor D, PO oy SR WSt Covahalesinn, B 102000,
Linvt Slates, duar i failis e maalipls coples; of i siandard may be anloined by comtscing ASTM ar e above
acdvass or o SIMSFIBNED (phonsl ST0ERN JESF (el o sevvicr Dasimong ceenedl o Muoupd the ASTM webste
wwmssi.ova). Cevission Aghls le phadacopy pe st mmap abio dy srdred Do e Copyipht Clasmnce Canfen, S5
Fggoupod Drwe, Domeern, 604 07923, Tok [278) 646 DS i ik, Capphe. coim'




Designation: D423 - 1477

Standard Test Method for

Sulfur in the Analysis Sample of Coal and Coke Using High-
Temperature Tube Furnace Combustion’

i atanibanil v ARG Waded e NEed seagnaan P38 0
izl adeguve m = the cu o reann, e v o L
ot g elbal cRangs faons il e

LTy S T

e fun e &

N{'.IT‘E - dded peseuiin [cpnr h:n'nmes . ';‘Jhlrj 237 a

. Scopet .

I} This west method covers the determination of sulfur w
sartes ol ol o cokie by Bghetemperitune whe fumace
cormbsT gL

Fid T analysis mathods are described.

1.2 "When automaled equeiprmend o used. el:h:r method aans
B Claaafiod 35 an mssumenial et

{3 Ths valnes sated in 81 unies e o be -tprd:,-u ETS
slamiiend Moocther umits of messurement are iacluded s thas
slamdfarnd

PAa all perceslages ane pereent mass fraetions onless ofher
wisy poled.

.3 Vods sandord does net puport o addvess qf of e
$afers coneoms, i gy agsecialed wih Gs owse Wi e
respenrsi Dy of e prer o tiie eomdeed 1o esrablich appre-
gty mtfeis omd Bealth pracioes ond derrmine (e applica-
ol s remulatory Smtaiions prior fo e

I Referenced Docaments

Fo 4T Simedardss?

Fhan Tractice for Cellection and Preparouon of Coke
senipics o0 Libnrglory Anlysis

e o Prepanng Cuval Saoeplos fue Ay
P13l 33 Fosn Method for Moisture in the Aulzlysis Sample of
anl Coke

Pracnce foe Dldmate &pabvs- of Cral akd Coke

k et tor Calenlininag Coul and Coke Analvaes
et Ae-Dicienmied 1o Diltorern Bases

art o vral 15 Wk B Fmsdivuen a0 AT A wnmice [65 v Uil
v e alivsdl Fespafabinry of Se vannttee 00621 o Alethud, ol

o eppraved Miach L P04 Tublemed Mowh Mis Grigingh
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Al Iracher toe Falablisheng i Competence of Laboaas
wn Llamg ASTM Procedures oo the Samighing wod
ionf Ulnal and Uk

O Tews Mlemeds Toe Proviwde Analyss of Caal anct
-y B ey Theemogav meme Anzlysis

Treactive e Condecting an bierkiboratony Stady 1
rrimine the Precisim of o Test bicthod

A0 Stmedard-t

722 E0iid Mineral Fucls Tnd Sloai - Dederminguon
vre in Lhe goneral atialvais w2sr Sample by drvog
P

Ao swsmary of Test Metiod

1 cemuciion Mest A QIS0 Ci—A weighed 1250 par-
saple b burmed nou oibe namace a2 mHRioen
e opetang wermperaise 0f 33000 402 saream
v Dhsizng cienbiisézn o omperamres above 1350 %0,
BIF and sUlTuT campourds comlzoeed an L sa,mplr. e
wvind and onidized 3l o Rseed 1o gascnes soi i
SEh Masanare and pannabanes sre semeved froan the
o1y TIe pas srcam s paseed Lmreugl a cell wm winch
i detude i weasteed by o obrarcd (JRP absarpuen
Sulfer dioxide shsoche [ coaey ab 2 grocise wave-
Lus the TR aperiren Paenzy o absarbed as the sas
angls e vell hedy inowinch 1he 1R energy i being
vied: this. a the d.cm;.mr lews cicegy 38 recenwzl, All
TR pogegw s eliminged f cahang the detcetne by w
wovplepzh et Thids. acrjilizn of TR eocig ¥ vare
wd ofily e sulhar Josede wohase concebtraton s
= it cha.nne mencign ot ihe detecter, One celin
sk chamher Tl
ol hasg-
| ke
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procedure for Meothod A wses @ pure substance, RBOT, w
calibeate the selfur snalyrer

32 Combwasion Methad B (J130°C—A weighed west por-
ton of sample 2 bumed n i guanz combuston whe in
streaezt of axyaen with an equal o excsss weght of masien
triomide I:WCI_‘}_ Sulfie is oxidized during the reaction of the
sample wud WO, The twbe furnace is operaied 31 a minimem
sombsshien wise vperaing wemperaiere of 23O and tn (500
sample boats are wilized. Mobswe ami partieulves am e
movesd from the combustion gas by fliers. The gas stremm 16
then passed theoagh o ceilin which solier duwmsde is mcaswied
by an infrared (IR shsomilien deteaor Sabiur dievide shaorhe
IR energy éi o pocsse wavelenpih whan the TR speoram.
Energy iz abaorbed a5 e gas panses Gonasl e coll Bady 1m
which the IR epesgy 1o baang ransnnned. i, o the detector,
Iza= eqneroy 15 recenved, Ali othet IR enerey i@ eliminiaed frean
reuching the dewcwsr by 1 precise wavelenath filier, This, the
ehsompicar of TH ey can s ainhued aaly ot dioxide
whasg sonegsiralion s proporionad o the chinge anoenergy o
the dewetos. Ooe ccll an wsed w boih o coforones and a
mensurement chombe, Tesa! endfur ac anifs dievade i de-
erted oo conharoes basis.

4. Sigmificance and ze

2.1 Sulfor i pamt of fhe witlmate anabyae o7 e

arad code,

472 Resuls of the sulfor analvais are caed for i
coal prepanihza el civaning, svaboation of poucanad sulfoe
etommaacnst Tromn cuel mnd cole mouEbRsioL OT COnYersi
processes. and evzliaeon of coel and coke guai 11z A D
GOMIECT Sprcineancas, as well 2 dor anenim LS.

L5 The cesppretsney of Jabaralones aq sl e uge of
wnis searscdard i 1 cstahbshed theogh eroenes o Brastoise
D748,

5. Sample

=1 Pulverioe the sample w pass No. 6l (2500 ) sieve mnd
max tharooghly in secordance with Practues D201 3 or Practice
340,

32 Agadyre 3 separale porgon of (he analysis sample for
mnantre oot i aceordance with Test Metbod D373, o0
DT7382 or I8 11722 for caleulations ¢ cther than e
as-deiennined basiz.,

B Prwcedanes fee calénlating as-determined sulfor values
abtmmed frem the anatysis sampls o ather bases are deseribed
m Procuces TE176 and 33180

G Apparratus
Cambostion Method A (1350703

.8 Meaeemen Apparanes Bgopped o comtbust e
sannpre s cbeanhes o 300 (Bes Figl b

a2 it , —Capable of hearing the hot 2ooe e oier
suptave of e comibstos mbe, oo both 63000 feasn 235040
It novmalyy hesed eboctoeally wsing resarance ols, 2
venislanee Were, 2 aosalyidemen disthede clomeils, Spocidie
wr Wil maniiacrarer's desyzn,

diereenzsarn. v

3% 1
Wilh

seaon Toabe Wfade of mullite, porcelain, or zircon
dr mouiing she gases produced by Combostion
i mifvugsd vell, The mbe may have o daa0 aop made
G retivuluted wrrenics brated 1600 13307 a7 serves o coni-
i L wsmnbmsioen of sullur confzimne matenals.

e € omalareticos Moars, made 00 won-Tree gaaisrial
wwreenl A gailable for the demenacms ol tbe

FE. 1 Apparatiss oo

contwen oF BUHGE b Vo mc A Debadtion, Method &
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4.5 Boar Pullsr—Where required, a rod of o Bel ressstan!
material with a bem or disk ead 1o inserr and remove honis
fronn Lhe combustion be.

4.4 Bularre—A stand-alons babanee o a balance integrated
with the instromenl, with @ rewefutnn of ) leas 0015 relative
of die fest portion mass.

Combostion Method B (8150°C)

7.7 Meuguremenr Apparosice. Fgupped o combost dhe
sample 35 described m 3 7 {S5ee Py 20

6.8 Thbe Furnaee— Cipiehle of heating e bot zome or ooter
surface of the cormbustion pabe. or both {687 1 ar least 115050,
It i3 nomally heated elecisically vsing resistance wire, Specific
dimensions can vary with manufacnmer' s desion.

4.8 Combusiiom Tife—Made of quanz with provisions [or
rowting the gases producsd by combusiinn throngh the inirared
cell. :

£ Sample Combustion Boo--Made of 30 tron{ree oo
materizl and of a convement size suilable for the dimensions of
the combustion tabe.

7. Reagents

1.3 Purity of Reagenoe—Tlae reapent giade cheamezals i all
tests, Unless otherwige indivaued. it 5 imended that all reagents
craform: o the specihications ol the Commitiee on Avalable
Reagenrs of e American Cheoscal Sociery, where such
specificazions are available * (wher srades can be used, pro-
vided 3 i fimst asgermaiped the reagent 35 ol sulficienty high
FAIY Lo permmil it wes wathoul boseming the acruracy of 1he
derenmination.

12 Magneshin Fereblorare (' Warning=—Magnesimm por
chinFale 1% @ stronyg a¥aduciny, ascnl The nol tegemenue he
absorbent. Do nod allow comact with organsc matesals on
redacing agentsy

o Reagenr Claimicils, Aernan (heom ol Swrery Spevfiednons | Amirown
Chermeal Soerery, Washmgzon, [M° hor soagestnm on dhe testmg of reagents rol
Exfal By ths Ameiizn Chemical Swmo=cly, wec dnslar Sieedards fror Lahoroary
Chemieats, BOH Lid. Peair, Durci. 1K, il i [Tnited Slaics Phavmorapeis
and Kargrar) Femuiors. .S Frarmacopoa Comicmion, Ene. (USPC). Focknle.
5]

07— Zample Inlef Yahe

T3 Caygen, 925 % Pure—Compressed o combangd i6oa
cybinder eqmpped with o switable pressure sepulator and a
mecdls valve o couniesl gas Oow. (Warning—Pure oxygen
vigarpasly accelevares combustion. Venily all regolators, lines,
aml wvalves are jmese of grease and oil )

T4 Referemee Maernals, Reference Marerud (RA)— rhat are
vaalis) or cokeds) prepated by a mational memology body.
Other materials thae are roalis) or cokeds) with docurmenicd
imcezbiily T refoencs maienal (CEM) coalis) or cokeds)
]!n:purcd hﬂ' 2 mlioma] |n|:|.1niu-83| bud)’ can zlm by used. Dn!y
e anaterialis) with an wssighed valie and sisipned tncestunty
for sulfur. The uncermamcy expressed as the confidence inresval
of the assegned valuz shail be fess dhan the repeztabilioy
specified in e appropozle secting on Precision and Bias of
s desl methid.

T4.1 To minimive problems sk ménument cafibralion or
witlbranon vennesien mix all reforenes material bolors oo
mrrving the fesl portoon from the contziner. T30 nad Lse the
reference nmatersl oo calibradon or cahibraton verificazon
when iess than 2 g remait an the compuper. The remaning
mafezial can be ugeld D insliment condiliamng,

TA BEOT [ 2.5-dr - sorebuslbenzuvyzel-2 i phiophene,
oMol A puse substunee and vertifed relerence ma-
Teriz] for sulfer 4747 S saloc.

16 Tungstan Oxrde (W, F—A combustion promaoter wnd a
Aaxing agent. (Warning—7Tunpsien Oxide iz 2 strang omadiz-
g ageai |

£ Frocedure

.1 Irsinoneni Propaeation—Periomn apparaius sel vp sy
Lo choeks e daice wealh IE L= R TR

R0 Bolanes Colibvanon—Calibrae the mstrument bal-
anes in accordance with manufacrarer’s insaraciions.

B2 Daldeaiion of e Tofroved Dereenon Svoem—If the
imstnement haz besn previously colibrated m oaccordance weh
e seclion oa tnstrament cabbmition, proceed (o e Analysis
Procedare, aferwose cary oul 4 cabibrano as spretied mthe
frlatranimyy Seerion,

B2 (alifration ik Caol aed Coke Oeragied Reference
Mererili—Selact reference mareriale (7.4). in the ranae of the
samples to be analved Use a0 feast dheee stch pefesence

Aol
FHearing
TS
Quari,
Cormustan Cirrtnndion S
Tute Misture rernoval

s Caw Contred

FG. 2 &oparatus for the Delermination of Sulfur by the [afrared Deteetion, Method B
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snzlenals. for each range of salfur values 1o be wswed. Selsct
e reference material containing a1 beast as mach sulfor as the
highese level of sulfur expected, Select two additional roler-
ence materials, ons spproximataly al the mid-point of the range
and one below the Jowest Jevel of sulfor expeeted.

§.2.00 Use o mass of malerial recommendad by die appa-
TRILS [anuferimes i carry ol a munimum of three determi-
namens wocondiion the egoipment before calibrazion. Use a
raaterial wilk a selfur value near the mud point of the sxpectzd
calibratom range.

8201 Por zach reference coal or cobe employsd for
calibration, wse he as-deermined sulfur value previoosby
calealmed from the certified dry-basss sulfur value and residual
moksie deternined wsieg ather Test Methods D373 o
D382 or 180 117X Tsz & mass of rmaedal and fhe
calibration procedure recommended by U aggueatis namitac-
turer. Weersh to 3t least the nearest | oog and evenly spread the
et postion of Fe reference maenal imo the sample sombas-
tene heal (&4 Pogtion fhe sample in the hot zone of the
fumace wnil the insrament felong W basehne a5 ndicated
according 0 settings recommended by the manafacterer. 1 the
analysic neme exosds e maximum analysis Tme reeod-
mended by the mamelacimer ke comertive action as rezam-
mended by the manofacmirer. -

£.2.2 Cabtbranen with BROT—To rmess the precision re-
sueirements of dhis roethed, six calibnanon peanes are sepured.
four 2 bingur 3¢ and eight calbraton points are requived far o
aomlinisar fie A calibealion point consisb ol o determination on
s single test pootion of calibration nmieal. Sclect st porions
i the galibrant that have 2t least as muck sehor 25 the highes
level of sutfur expected, 1est portons of the calibmm tha have
26 much sulfr as the lowess level of sulfur cipested and test
prrtinng spread evenly in verween the highess and Towest levels
of suifuz

%.2.2.1 The mass of the calibrant needed can be calenlagecd
wsing the ipboaang squacon: (Noee 10,

[
= Moo= T 14
© gr (i

Wiere
Mo = Masy of calibram
My = Mass ptrmzlly Used for fest samples
L. = Percent sulfor (as-deterrmimed) i the 25t sample
L~ = Percend sullor e dhe pure subsancs calibram

Wore 1 -dn fhe cnerlebiratery Stody thal yroided the data for che
precaon sasmenn o thes methed, e mass of BBOT wsod for
cxibeaies mnged fom ahoet 15 me ewooves 850 Sabe snalyiers gy
usc latger amours.

#2323 Ualibration Verificaiton Carmy ool a momimum of
e Jelerminations o condion (the equpmen bedore cali-
Bration venfieation (see §.2.1 [L Verfy the medrument calibra-
taon prede b analyEim g (sl samples, apon completion of all west
saiplen mnid w peadisl To meset guality eontral requirements,
Analyre o west pormon of reference maienialis) (7,41 usmg the
appariily: conditions employed (o bestroment calibratim
Choo b Do 2 mass that does nov excesd the matimum mass
wind tor vsirament cabtbration and welh s sulior value within
the rafge of thi natrment calthration. 10 the valee defermaned

for pach sederence matenial emploved For venfication is ool
Witz the specitied wncertainy for the wisigned sulfer valee
Tepent e inseument cabibration in accordanmce with 3701
Repeat all samples analyzed since the last successiu] colibra-
tion vertieation.

%3 Crmbastion Methed A {1350 Seg vp the appacatos
{sec 517 and verify the calibraceon (see 5.2.3),

&30 Raise the furmace lemperatirs as cecommendod by the
manfemrer oat leasg E3A0C Weigh a mass of the Lample
i al teast the naresl |omg and sl exceeding the maxinoem
mazz of seference maieczl{a) weed for calibranon, Anakyze the
tesl swnples using the apparanes condions employed [o
culibratn (5213

A3 When the aralysss 8 complete. he instument inds-
cutes the sulfier vahie.

N4 Combusrion Method B e 113070 —Se wp e apparaius
{ae 5 3y amk verfy the calibradon (see 3.2.3)

H.4.1 Eaise the furnace iemperatune a5 recommendead by the
manufacrer we al Jease 10507C,

8.2 Woagh o the osusest 1 mg and avenly spread into a
combustion boat (6,100 2 portien of mngsten oxede egual o te
Lirper weizhy, tvpically 100 ma of the sample analysis aligeal.

545 While cvenly spreading the szmple maserial into ibe
s combusiion boay, weigh o de pearest 1omg o sample
aligued cyqual (2 1img) o the weighy of mgsier oxide.

844 For high-rank {Bimmisons and Coke) matenals add
ackililional Mngslen oxide os required o ensire that it weighe
5 10 mg {5 megh o exesss of Lhe smmphe aliquos weight
meastied.

845 Fur low-rank (Sub-binmipons and lignite and hizh
ashi resd samples o any materizl of unknown BT content,
adsd addbtional tungsten oxide as required 0 cnswe thas its
werght s at lesst dosbie (0 10mg., the samples aliques wesight
mgimired.

St P test sample matenalz, do ool exeesd the maximuyrm
mass o reference maternal(sy used fur cxhibrines, Andyes the
esy samples wsing the apperees conditions employed for
wzlibrahiom,

£4.7 Follew the manufeerare: 5 secommznded combasinn
sample boar hondbng procedures o position the sample no
ke Bt e ol the fumace and stant the analysis.

BAE When the analysis s comnplete, he inatrument indi-
cates the sulfur value.

N Calewtation to Other Bases
Wt The percent sulfur value obaaimed is o0 2n as-determined
Fritngs

4.2 Mecedures for comverhing the as-delermined valic (0
wther buses are described in Pracuces 103078 and 3] fo.

1. Krport

Ie | Repor the fellowing wfomnsion:

17T Mass perceni suifor, o determingd, doy or other
BNl S

Iy 2 Methed waed; Besadis weone obtained acconding 0
e Waethod D238, (Mathod AL andd < alibrams, or Method B
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I1, Precision and Bias

111 Precision- 250 uny (Mo, 60) Samplar—-The precision of
thiz method for the delermination of Solfer in the G mesh
sample of coel and eale is sheown in Table 1 and Table 2
iMethod AY' and Table 3 (Methed B The precimon s
characterized by repeashility (8 o) wnd reproclucibabing (85,
R amad s described in Table A1LL Table A5, Tabie 413 2nd
Talsle A1t Annce AL

L Repegtabiting Lingn {ri—he valve bebow wiich the
absclure difference beewesn ta test rasubs cxlowlaed o a dew
basis (Practice T05E800 of scpwrale wnd comseculive test
deierminations, caried oul on the same sample i e same
laboratory by dhe same operalot nsing the sume apparanis on
samples waken au randon fromy 2 single quaniny of bomdage:
ey mierdal, may be expecred o occur with 2 probabiling of
approsimusely 95 .

11,2 Repraducibiling Lin (R —he vahue holow which the
shaolute difference berasen twe Best sl caleululed tooa dry
basiz (Practice TR0} carcied owt e differene leboratones

" An migrlabyratory sudy, sesigned comssenn with ARTR Pracucr Fei, wa
condwcied in 1D, Tweive loboraenes perpceaisd m e sidy, Supssorting s
Brve been filed ot ASTM Iriersgiondd Hesdguaners s meoe be ohamed oy
PrameRting Reseaih Repon REDNG- 120G In adddion, an mocriabwrsony. sy,
despned cosalnnt with ASTM Praction EG31 wes vomdunicd v 012 Tighe
Izhemtorics partieipeaed in iy mpdy Srpooring s have been riled o ASTR
Isanienal Headquaners and may be oberined by mguesnng Bescnch Repane
RR TS

* Sumpuming i v been il an A% TV Tt et Headells s ard may
ho ubizned by regozstmy Reicarch Bepot RE DIS- 021

TABLE 7 Metheoa A (Calibration with Gosl Reference Materiais}—
Repeatsbilily and Reproducibility far Suttur in 250 pm [Ha50)
Coal

. kS Frrpaeatal L P ruhur Lzl F!-_ .
Caal Eﬁéi _ﬁ_ﬁ__ ~dEa l:l?wi‘ B

*ﬂhmihmanmmmmmnmu.

TABLE 2 Mothod A (Calibration with ity and
Roprosuciniliyy tor SUIRF in 250 pm (No.S0) Coal and Goke

Fanga, Reseaniiy Fumprmaasciibty
- o Limil, i) mi iR
Leal LEF-EAR GLET+ a9 T IRD - ANda T
ks B 1 s 4 8 O0RD - 0T T

“Winere « e average of Tan STighe el resdts.

TAHLE 3 Method B-Repeatability and Reproducibifity for Suttur in

250 pim {Me G0} Caal and Coke
Range, & Bepeatanlity Bapmcticiiing
R - Lt iy Lirnh (¥
[ e AAE-EE T = 0t BOT - LOTRD

*Thik peretidan wasinged & apchiceble o ooal, melaburgical cove and peticlsm
ok,
#Vimgrs ¢z the JURROE of o SINGIE L6 TesuRs.

using samples wken @ random from a gingle quannny of
anatereal that s s homaogensous as possible, may be expected
i pcens weth 2 probabilicy of approximately 95 &

1.2 Brs—Rins i rimirnized When reference. mukeneilis)
are. emyployed to calibrate the inseroment.

ANNEX

Al PRECISION STATISTICS

ALl The precisiomy of thrs test peethod, churscterized by
repralabilioy {5 1 and reproducibility (5, B has been
detersraned fon the Iollowing materials as listed in Table Al L.
Table A1.2, Table A1.3 and Tabde A4
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TABLE A1,1 Methed & (Galibration with Coal and Coke Relerence
Materialsh—Fepealability (S, r) and Reproducitidity (Se, RY

lers used for G of Precision Statement of 250
pm (NaEE Caal

Matenal  Fark Auven 5y, f B
-2 W QTS O0MIT) poee  LO3IEEF QORGSR
-1 huiia 124325 DA RO C0ATTEE  O.0E5E4
-3 iy 3053 DOXBSEE LOGITES LUMIMSS D 1GHAS
B 4 hen B2 DUBMIED  DOOOZOA DONEIOR  ILARSET
T4 mem G207 D01BME DNINTEY DARI4E H071ET
S-F ligi a2 QNGDED CO#4089 DO4MIEE Q17588
Ba-7 swind DTS U4 LOIBILY DOSIETT  OTETT
35 WA D4ESRS  OOERETH DDENIV ROGLET  DLOSSIS
i bl CEFES  QOIESRE DUy DABE33 DDGhET
Lifris Bgndz LEEE OO0 4615 005wy priss

TABLE A1.7 Blethod A (Calibration with BEOT)—Rezpeatakility is,,

rl and Reproducibility (5., ) uwged fer C it
Frecision Statement of 230 pm (R 60) Ceal”
Maeria' Fick  Aowemps 5 T R
w2 sub DAV 001G BURSR LUSE1 OT4E0
fiE— WCh  B4EIE OORSE LSOO CLIETR O 44E
A5 HgA Q4S5 00T DOSST Q05T DUEE
BT aabdh QTAH O G0eET 00728 oos 0083
-8 heBn LGE83 GOZFR DAMEY ohsw 01
] Pakn 4 00F BCA0T DADER Q1S5 ILOgE
93-1 anbfl L3RS QO2ES OTITE OO0BRT 03203
-z Wb DIEE] OOWSY DOEN 00535 00928
15 hwdih AODET GOGRS 00005 QadFe 02858
WAT dhin N OEEE LO2EE D040 DOES LT14d

g il hawe been ied ol AS 1M bksmabanal Headguares, v may s
waiared by requesing Risvand Repen RR-TE-1(52 Contast A57TH Custemer
Servioe al marace @asimooeg.

TAELE A1.T Methad A-Repestability (S, r) and Reproducibility {5, B) Paramplens coed tor Calculation of Precision Statement of 150
a.60) Coke”

wm [

[ Lo LT 0 e B En - . R
Fourcry i Coke L nIH 0 0052 ERT]
Fuiiise it Uk aTnEn s [ b 10557 1238

n s Heat Cotn L2 FLEER ©C2u Q15 a1 %18

2017 Gakmed Pl Goe . amAa A n.05E8 funssT O 258

050 Gresn Pt Goke ~ATHE AdLEE0 Co7as 00ETS 0070
4071 Toatcinyd Pal Coke 57053 DLO4ET [ 01323 R
5C18 L Pt Gk £.0054 0355 DLTIS Oupag- oETE
JooE et Coke TG FXIEE CGIZE QOS a4
THET 2¥Tda Gireen Ped Gole 47735 LR 1.0630 0118 Cui?E4
MIET 37T hdet Coke 0.B4TR QR Q0367 Q0EET oy

“Huppating dag baue Daen flieg 2t AT rhermunung) Meanquaras and may b ciained By frkEstng Bt Ripor RFED0S- 1042, Conlad] ASTM Dusiomer
Sendcn & senwce astag
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TABLE Al.4 Method B-Repeatabitity {5,, 1] and Reproducibisity (5,. R) P aibed Tor o i of 250
pm (Mo.6g) Goal and Cobe™
Wtanal arrage = & — &, f ]
Coal Baric 1 2 (e et 013331 n0zE134 00VHITE agErie Loazz
MIST 2583 Ceal AT 0010838 Frr 00 0 gz 1A
MIST 26620 Coal DA HAGIES A 626 AT Rl OOESEES
Lignics 11T R TIE OG04 A0S0 0170647 LLATDS4T
NIST 776 Gk TR 0.00ARA £.041855 0041456 0TS 106 QITETDE
Bistalirgial Coka ETES 0.013831 noErE 0021355 2062608 .0E578E
”'PE'T o e 0 BA155R 1.015RRS nRESS naEaEAR 0517 DOERTE
Coal Hank 91-1 121HEET ik LB [l P {53754 VAT [SREE ]
Coal Gank 915 SR O I EARED QARTEEY L1867 [=BTEEC]
Coal Bark 8- 5 E0NT e LadnTe 1141506 1340515 0366
AR LTES Ugrile 1 FTET PR 0056552 2.130506 UG (TGS
AR 2720 Gresn
Fatreleym Do
’f”“"ﬁf FETIENEY 080475 0070 o [t 03E
WIST 2714 Jresn -
Piroimim Cobers EErid g ARG 0 12ATRA 228308 OIEOEE

*Oima o this G Piclrgl o CORE SHTRHES 450D 1 S Sy was exciuged [rom e SoTSles Qe In imponcistent muadns sorceo: all adicipating lbharabodes
SLuppeeting daca bare Deen fied st AGTA troermatoral Hemdguarers ami mey s cbdained o racpemlifg Plissearot Fpon REDCE1 041, Gontaos ASTA Custome:
Berdoe of senaceSasim o

SITMMARY OF CHANGES
Comumittee D05 bas wlentified dhe Jocation of selecied changes o this standard since dhe Jast sssue {D439-13)
that may Tmpact the 0se of s standeed. (Approved March 1, 2014

1) Rubsecions 14 and 6.6 skl r2) Noke 1 of subsection %.2.2 revised,

Commitee (6% has 1dentified the location of selected changes 1o this standard siree the fast 1esae (14230-12)
dhae may mpact the use of this sandard. {(Approved Oct 1, 2E3)

{71 Subsactions 3 1.1 amt 7.5 added - fhTables AT and ALZ revesed, Tablc AL added, and
123 Section § updased and sehsecion §.2.2 added. previous Table 1.3 renmmticred fe AT 4,
f3] Table 2 mdded and Secdon 11 updated,

= ASTM imamanana! iakes o poathon sespuing My waliily of s caderd phls At k) Z000 80100 Wil anp germ manliorag
A0 Ihi standeeg, Liears o Pris i gng spae sy oo 1hae aokuminadien of e vaidly of oy suc paferd rigists, A M s
af defrieperen af S aphis, sl SR SWHT SR PRSI

Thi shansang & sublecr i ek 2l anp &me by e responsiie Incnnas comiee S mhah b Somtivid iy fe peacs and
o i, e o o Vo e il e fox st o NS SSRGS OF fov aoivhona!
NS ShoLAT B Adres Fag A0 ASTH lisrfiong) Hesdeatem Yine ermments si¥ recoss ool corednmion o 8 mad g of S
racponsible fechmicel cvmen T, shich g iy atianag i g el hat g sovmmenis ave mod mcesanl o fir kearisg o shailkd
TAIGE FOUT WS it b e ARTH COMMEise on Suancards. of e agoness shoam e

TR STamgand i popyraptiedt e A STA Mdemmafong, #00 Bam Morban Deve, S0 Sor SN P! Consdatociern, P4 124082053,
Linded States inialioe il Siegie OF MU Sopves| of e Sanged MOy e ol By detticiig AETM af Bhe above
scifess o aF SI0-B30 9585 Dhonel. STO-ESERES faxl ov seretodiutmoang @Eamad o Meoogd o ASTM welsts
Sanesasim angl Mt s N0 Sholocops My sfandoie oy sk e SfGUEd S e Lagpnght Clonsangs Gasd, 80
Raseasy Crace, Danvaes, WA JTG5E Teb 78] S46-2800, hnp e consmht.comy



Designation: D3865 - 13

WTERNATIONAL
Standard Test Method for
Gross Calorific Value of Coal and Coke'
Thie wiandari] a6 wxeed under the mTs de mmanen 334k, e nuher annsdiely follawing the dasignasion edicae: e yeur of
Coginal kg am, in e cde ot renseer (e pemn ol T s, A i o st ke st ymar o s rcapprensl A
AURETETIR EPATHE L] mASIs 3T LAl Shan e ainie e Raal sain vr reappuetd

1. Seope*

Il This rest methed pertains o the dotcron@uation of the
gross Ccalovific valve of coal and coke by cither on diogpenhal oo
adinbatic bomb calorimezer.

E2 The wvolues stated im B unies are o he pegarded s
stamidard. Mo other grils of measurement are mcluded in this
sl

1.3 Tiie stmrdard does mot poeepord o ackliver ol ar ahe
fafery concerns, of woy assacnfed oo0h o e oo the
reaporst e of e waer of s rramalav e caraldlsh e
privie safere and health pracices ond Jeteronae e apnlico-
bl wf regofatory meaiions prer o owie Sponiic halied
stateTmenis are given in Section £

1 Referenced Documents

21 ASTY Sumdards:?

121 Terminclogy of Coal and Coke

D346 Practice for Collecnon amd Preparmoom of Crke
Samples for Labaratory Analyiis

D388 Classificadon of Coals by Bank

TILERS Spestfzation for Heagent Water

T30G1 X Practice for Prepasing Cnal Samgilen 1od Amalygis

D3173 Tess Meshad four Moiswmre in e Anobvais Sample of
Caonl and Coke

3177 Tew Methoiis for Totl Sulfur :n il 4naiyas Sample
of Coal and Cake (Withdratwn 20023

L3180 Praclice for Calcolating Coal ard Cobe Asalvics
from As-Dewermined 1o Different Bages

D420 Test Method lor Sulfyr in the Analyan Sample of
Corab and Coke Using High-Tangersiure Tube Furngee
Conhistion

e TH v
135 25 o Methods o

(T teat MGG 4 00EE e pursdoiim 8
e ki il s Ui diresT FespomsoUmy of S
EY LT

Current edition sppretnl Dot L, HU3 Pesbhal (5 loner 2007 Oeiginady
sggEeds in 1095 Lam proviows edidon appraeed o T 7 e TiRAAT - 2 TOD
i S2VTIERES- 1 5

A Fer refarchzed ASTRE andands visic die A5TWI o
donlee] AT Ol fuxvin: o aaviveBodm g
Sramaarr vpleme s fnmeasier, refer i the agndand’ - Fa
e RETM webaue

TThe lzd appueies vmnion of b hiaeriid b
WA g

i AmE ik cr

reiziensed o

DRI Test Methods for Proximare Analysis of Ooal amd
Coke by Macro Thermogravimeric Analysis

F1ad Practice for Safe e of Ovygen Combustion Vessels

73 Practice foe Dealing With Outving Observations

ERA2 Guide for Accoumtabeling sl Jruality Contol inothe
Chemical Amalysis Laboratory

12251 Speaficaton for Liguid-in-Glass ASTM Thermom-
elery with Dow-Flpsrd Pregision Liguids

3. Terminalngy

3 Far addivowal definions of ferrns wsecd mmoghis sost
mathod, vefier to Terminology D21,

A2 Defiainons:

320 adicharic calorimerer—a calonimesr that operates 1
1k adizhatic mode 2nd May oF May T0L LSS 3 MLCFORMOCCELOr.
Tl watial terpermiice bofare inliaing he combusiion and the
fimal emperamres ane recorded by the aperutor or the micro-
TN,

3.2 awomared calerimelsr——a calomumerer wheh has o
mcroprocessar that wkes the themometric readings andd cal-
colates e Caltheation Malve and e Wesl of Combusnon
Valaes.

4.2 Breionl shermal andy [Bfoon the amoum of hean
sequined o rase the Teperanime of onc potnd - mats [Ihm] of
Iquid water at one atmosphere pressuce onedemee Falwenbeio
al 0 saed emperare. The resubts of combBastion calofmetric
fesls ol ek faor steam power plants may be expressed in erms
of the P3G Termaional Sweam Tabic calore (1T cal) which
iz defimed by dhe reladon. 1 LT. col = 4.3868 J. The B waed
an mnehern sicam tables is defined by the meuns of the relation,
TLT cadd o= 1.8 1T By /Ib. Thus, | LT B d b= 2328 T
e

A2 4 cwlorfic value—ibe heat prodeced by combusdion of &
nmt quanoay ol a substanes under speciied condidons,

325 colormmsier—a devics for measwring valinfic valos
conzanng of a bomb, i contents, 4 vessel for holding the
hamb. emperamre measaying devicss, ignidon leads, warer.
serTer. sl 3 jacker mizimtained mospecifed renaperanre con-
difron,

320 peoess calanfic valie (grogs Tean of rombustion
semsdent rodemel G (e i—ithe heat prodaced by cnmplels
combkisiop of 2 subsance ap constam voihime with 2l water
tormied comadesrsed woos gnid.

Fa Kwimmar 03 Clange sosfisn appears = ik end ol shis seandird

Coppright © AETW brlematorsd. 100 Barr Harder fres, 02 e 2

- "R Donehabodien, PY 19608 TR e Sl
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327 heai of formanen—ine changs v heat content resuli-
ing fromm the formadon of | mole of 4 sohstance fom ils
elements At constant pressars.

328 ireperibol caburinsater -n eal nrimeter that P
the sopenbel mode and ases 2 microprocssor o reeaed the
ittt 2nd fnal temperaures and makc the appropiace hear Teak
cotrectiong diting the temperaturs tise. It derermines when the
calorimeier o sgulibrium and ipnies the sample and
derenmines when e calorimeter has reachied cquilibnum afer
tonateom.

339 wer eolorific value {net heal of combusnor af constan!
PR Qr irerl- the beyd produced by comboston of 2
substance a2 constant maesstre of 0.7 MPa {1 aum), with 2y
waler formed remaining as vapor

33 Demnitions of Termes Specific to This Stondavd!

150 coiveviad wmperatrs nfe—the mlonmelsr tempesa-
wire change caused by the process thar accers insde the Bomib
corectod Tor vanous eifects,

3.3.2 hea capocine—the energy reguited woraise the e
pecaturs of the calocimeten one achitrany unil,

53,2 DMscussion—The heat capzciny can also b refomrod
o &5 the energy equivalent or water equivalent of the calimim-
cler -

4. Sumenery of Test Method

A1 The heal capacily of e calorimeter s determincd by
buming & specified omes of beazoeic acd 0 exygen. A
connparahle amount of fe anolysis samples < bemied cnder (he
same Chrdibons ik the calorimeler. The calosific value of the
analysis sample 35 comsputed By multplyieg the comected
jemperature rise, adjusted for exerancoes beal eliocls, by the
hear capacty and duading By the mass of M sasgle.

4.2 Oxidation of coull 2fter sampling can resuly in a reduc-
non of caloritic vahue. In partiondar, @it o sob-bifuminos
rank coal sampres mav experience greater oxidatgn cifgots
than samples of hgher rank coals, Unnecessary exposure of the
samples W the ww fur e e of sampling or delay by anabysis
shall be aveided. (Sec X210

5. Blpnificance and Use

50 The proes calontic value can be used o comngaie the
ol calorifc coment of the quantity of coal or coke epes-
senzed by the wunple for payment purpasss.

52 The grims cabnnific valos cun be wsed for computieg e
calarifie volle tersts salfue eontent (o delermune whether the
coal mrests resslanory requiteinents For imdusinal Oesls

53 The gross calnedie valoe cin b weed w evaluae the
efiectivensss of henefiviation processes.

54 The zross calorific valee can be reyuired o classfy
coaks acvording o Classificadion D3RS,

6, Apparatos and Foeilities

&1 Temr Arcu--An ares free from dralts, shiefded fram
dizcet suniight s oher ragianion sources. Thoimslalie oo
wral of pocun terynoetune and controlled relaies fumiding ase
desirabic.

6.2 Combusion Bomb—Constructed of materials thar are
ned affected by the combustion process of the products fommed
w0 introduce measirzble heat mpul or sieraion of end prod-
uets, The bomb shall be designed so that ) jiguid combusticn
peadiicts can be completely recoversd by washing e inner
sorfaces. Theee shall be wo gas leakage. The homb shall be
capable of withstunding o hydresistic pressosic 1ol o 20 AP
{3600 paag) an Toom teroperatus: wathoul siressing any par
bewmed ats specificd clastic limil

A telopre A faboratory balsnee capahle of weighing the
analysis seople o othe nearest Q000F p The halanee shadl be
checked weaeklv, af 2 mmnmum, for accuracy.

64 Colommerey Veggel—Made of metal with a tarishe
reseatant coannsg, wath all osler sifaces highty polished. [
ke shall be such thay (he bonb is compdewdy mmersed 1n
water doring & dotermination. A dirmer shall be provided for
uniforn oeang of the water The immersed poion of the
stirres shedl he accessable o the outside through @ enepler of
b thermal conducdvity, The somer spoed shalf remam
EOMELANG W T e A L atitne varstrns dike 10 sHming,
Cantinons stircing for [0 min shall not raise the calosimeter
remgeratiee mves than GO0 when staing wis idengical
tesperalures moche cplormeter, est g i jackon For
ealimmeters haviog 3 bocken it can be o soparate component o1
imegral component of e bomb, Toe vesael shell be of such
ronsumetion uat the eoviremment of (ke calpomeres’s enfies
outer bonndaries can he mmntzmed 2 2 nmform remperamse.

6.5 Jacker A comlaner with e inner paiinicler muineaincd
Al eoman wemperpmre RN Disoperibol} oroar the came
tcmperare LT as the calonmers vewrsl {adisbatio}
durng the e Too menimize comvedion ke sides, mp'a.nd
B of the calormnerer vessed shall pni B mors than 10 mm
freqi the saer surliee of the jaeker. Mechauicad supports for
the calorimeder vessel shall be of low thermal condusnvirg.

G060 Thermumneiers:

G.6.1 Platinum resisiance ar fhermissor thermomarers—
shall he capable of measaring o the rearest LK °C. These
tvpes of thermometers consist of pao majos siuhsystems, The
first and mosi nbvious is the iempeniurs sensng probe 1iself,
The seenmd anat cqually imporant aspecs is the measgement
subsystere. Fag baih subsysiems, e relanonslap berween the
thermnmeia resistanee and emgeraiore shall b owell charae-
tenzea, The whanjure demperaiare shatl b= knowate = 0100 &t
the emperaone of the calofimerric melsurement,

.62 Assevang the valid working range of dhe calacimersc.
as ouilmed o 59, s sufficient o demensiate thar all
imporiam sspeets of the salerimerer funcnonaling including
e thermomenry, ate m good working arder. The traceabilicy of
dhe hea of combusnon messuremeue 0. poverned byothe
waceabality ol the bear of sembusten of e henzoic aed
calibrant in alilnm o mesnng the aborsnieataned oritsria.

G008 Figuitin-(ilass Thermometeri—Conionning w the
roperemens. top hermometers 53000 51060 o 81770 as
prescrbed in Specificazion E225].
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f6.3.1 Thermometer Accesserfes—A magnifier is reqaired
for rending Bguid-ineglazs [hesmomaters 10 ope fenth of e
smallest scale divesion. The magnifier shall have a leos and
koldar designed 50 as to minfmize srvors a5 4 reselt of pasalias.

A7 Sample Helder—An open crocible of platinum, gquares,
&7 base metal alloy. Befors uie i the calorimeter, heat mea
base metal erucibles for 3 mioimum of 4 b w0 300 10 ensure
the crucible sarfacs i3 complerely oxidized, Base mowl alloy
crugbles are acceplzhle, 37 after three preliminary orings, (he
werghl does not change by more than G000 g,

B fpmon Fuete—Ignmion fase of 100-mm feeath aned
086 (Mo, 34 BES zange) diamnewer o smaller Mickel-
chramium slloy (Chroree] C) allesy, coduon thread, of iron wice
are accepuzble. Platinum or palladiom wire, 0. 1i-mm diamessr
(Mo, 38 B&S gauge), can be used provaded consiant ggnivon
energy is supplied. Use the same type and leagth (or massh of
gmitien fase for setonfie valne detessanations as wead for
stanmdardization,

6.9 Jgnimon Chowi—& 8 to 302V almatng or daec:
carvent iz required for ignition porposes, A siep-down rans-
former connectzd 0 ap alleroaiug COMERT Sl SHpacion.
or bameries can be used. For manually operaed calosimeten,
the ignition cigcuid switch shall be of the momentlary doohls-
conte type, normully open cxeopl when held ol by e
cperater. An ameneter or palon Tight can be used in e sreu o
mdicaie when earrent s fowing.

6.10 Caniredier-—1or auomated caforimeers, capable of
charging the hombs; lling the calostnwewr vesscl, Grng the
igmigon circwin; rocording calorimeter temperamres before.
during, and afier the 1esn recording the holance weaghts) and
carying out 3l necessary :un'n:[\'u!:x =nd ecalealatons.

G011 Crecrble Lier- Cianz fSber or alundum foe Loning the
crucible 1o promare complets combastion of samples thar do
nod bum completely during (e determmination of the caloriie
value,*

7. Resgenis

7.1 Reagent Water—onforming o condietvily acglire
rienty Tor Type I of Specification THERS for preparation of
veagents and washing of the bomb inerion

7.2 Pumry af Reaperrs—Use teagent grade chemucals con-
forming w the speciicadeon of the Commitics on Analwical
Reagents of the American {hemical Soctety in all feses

7.5 Benzelr Acid—Srawndnrd (C OO0 el made
irom benzoic acid available from the Natomal Toslioe of
Standards ansd Technolopy (NIST) o0 benzoie acul calitawcd
apainst NIST standurd materizl. The caloeific valac of heppoe
acidl, foruse it the calibration caloulasions, shetl be traceable 1o
2 recognized certifcare valve.

“ Supponing datz have boon filod gl ASTM Tnidsnatemal Hradduct = e nuy
bt cbired by sezvesting Rosearen Beprn RRDOS HI0S

* Reagent ©hemdeuli, Anmeiun Chimecsd Secieny Specmoanies | agerd)
Cerdeal Snciety, Wasliugion, TC Fir supgestions oa the tesisig of teaeenis nol
Luzd by e Auncrian (iwnoui Soedsly i Amdlds Stcdank je da
Chamyeals, BDH Lid. Puvle. Dreei, TTE | amd e Ulmited’ Slales M
Al Matigaar Fawigiors 118 P opeia] Conermicn, T (0500 T
AT

Tulwi

i
Ll

74 (hepgen--Manufaered from ligaid ar, gozrenteed 10
b groaer than 995 % pare, aed frec of combustble mater.
Cheygen made by ke siscielytic process containg small
amonnts of hydrogen sendering it anfit anless purifed by
pissage ove cupper mode at S00°C,

75 Turason Iedicator—Methyl orange, methyl rad, o
methyl porpie for indicating the end poinr when soaniag the
acid formed daring comboston. The same indicatar shall he
used for ok ealifraion and calorifc value determinations.

T Nanderd Folvgion—Sodiom carbonare (MNa O} ar
ahgr sptahle stmdand sediton. A convenient stamdard sobetion
may he prepured as Tellows. Digsolve 3706 2 of sodiem
carboriate, dried for 24 2 MSSC, in wacer 2nd dilwe o 1 Lo
The resalong concentration (00650 M) assumes the toergy of
formation of FIND, under bomb condivons 35 -59.7 klimal
1-14.3 kcalmole ) iseeX1.1). Une milliliter of this solution i
copirvnlent ea 4.2 8 (140 eal) in the acid dtration. Allematively,
LAl of a0 PHEN base solotion is couivatent o 40 T (14
cal | i the acid nuation. o general, one milliliter of an arbitary
standard roane sojoeon 35 equivalend oo its conceniration
{egquvalons s or noarnehity [M]) tirees 567 T (1403 eni).

A Elasards

1 The rn:nlln{.\nng procaubons are rocommended for safe
calonumers operaion. Addidonal precaugons are npoted in
Praciece B84, Alin consuit the calarimeder equipmen: mmang -
Cretnrer’s mstztlilom and operaling msibelons beine tsmg
thie valus aikier.

5.1.1 The mzsy of sample and any combartion g e wellag
the, pressure of the nevgen wlonfied o the bomb el oo
cxverd the bomb mosafacrarer™s specifications.

B2 Mmspect the bomb parts carefolly afler each e
Heplage crackad or agmficantly worn paos Replace O-nings
and valve sears w accosdance with mammacirer’s insmuction.
For mowe detadiz. consult the manafaomrer.

B E3 Eqnp the cuygen supply cyhnder.with an approved
type ol sulery device, such as 2 reliel valve, i addicor o e
aedle valve wad pressuce gange used in regolating s exygen
feed e the bomb, Valves, gavges, and gaskets shadl meer
indusiry safcty coles, Suitable redeeing velves and sdapuers
for Bt 40T (300~ o S00-peig) discharge pressurs ean be
ahtained from commercial souross of campressed g25 oqlig-
mient. Check (e pressure gauge annually for accuracy ar after
any accidenial over pressutes fhad repch mpscmon gauge
[DFESAITE.

414 mmng zniem of 2 sample, the operator chall nog
extemd any prwizon of tee body over the calonimeter.

815 Do aot fire the homb if the homb has been dropped ar
mrned over aier loading.

.10 Do no fire the bomb if there 1 ovidenwes of gas
Teakage when the bumb 1z submerged @ the calorimeter vessel.

BT Vor munually operated cslorimeters, e ynition
switch shall be depressed oniy long entigh G Sie the charge.

0 Sevple

1 Tiwe avalysi sample is the materia] polveread to pass
ZE0-pr (No, 800 sieve, pregured in sccordance Witk eitler
Proctice Tidi6 for coke of Method 12073 foe coal.
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10, Determination of the Heat Capacity of the
o Calorimeter

L0 Sample—Weigh 0.8 e 1.2 g of benzoic acid inn o
sareple holder. Record sumple werght to the nearest DL000Y o,

102 Preparfivie of B

1021 Himge fhe bomb with wares o wet bzl seals and
swzee arees of (he bomb or precondition the cabocimensr
according w the mansfacturer’s inssructions, Add 100 sl of
wates o (he bomb Before assembly.

10,42 Conneel 3 medsared Mise in accordence With -
fremizer™s guadehnes,

10.23 Asscmble the bomb, Admel oxygen 1w he bomb o a
consisient pressere of befveea 2 el 5 MPa (20 and 30 20w
The szme pressure iz wsed e esch leet capaeiry rin Controb
cxyzen fow o the bamdb a0 a5 ol w0 Blow mederial from the
sample older. If the pressuse excesds dwe specified prassore,
derach (he Olling conmecson and exhaust the bomb, Discard the
sarmple.

MLE Preparanon af Calermesor:

10.3.0 Fill she caleatrmiiey vessel wih witer al o lempera-
vz aot moovs than 290 below coun wmgeratues and place the
sggeanbled bomb in the calommeier, Check (han wo oxvecs
buibles are leabang from the hwanh IF dhere iz cvidence of
leakage, remove and exhausr the bomb. Discard the ample

10.3.2 The mass of water used {or each test run shail he 44
T 0.5 g where M ax a fixed mass ol water Devices used w
supaly the requited mas of Water sn s wohimelnic hasis shall
b adjusied when pecessary o compensaie Ioe change w the
dersity of water wilh (emperalurs

L0.3.3 With the cajommeler Vessel positioned in the jacker
s1ast the sritrees.

12 Temperaiwre Obsg resiiois Anromeied Calormmeisms:

04,1 Stabilization—The calonmeter vessel's temporamrs
shall remain stable over s peresd of 30 s Befors finng, The
stabiiicy shall be Z00EC for 2 adizhane calenimeters anid
20001 or fess for an isoperbol calonmeier.

10,42 Extrapolaticsr Merhed.-Fire the charge, recond Use
Temperafure rse, The lest can e sermimated when the observed
therimal surve matehes o therned cutve which slows ceirapo-
lation 12 2 final wmperators wih 3 maxisem wnceraingy of
LQ00ZRC.

1043 Full Developmernt Merind—Fire the charge and re-
cort the lemperatune cise ondl e wmperaiure bas siabilized
fur a perosd of 3005 in aoeondance with the sihility require-
ments specified n 1047

VLS Temperanire Obsereaony Mavwn! Calarineers.

1051 When uging ASTM Thonmomelsr: S360 extimare 2l
seadinygs o the nearest 000270 When wsing ASTM Thermom.
erers S11EC, or S1170. ectimare readings w (W50 and 25-01
resistance themmometer reodings w0 ihe nearest (U000 £2 Tap
or vibrate Lquid-in-glass theoesiciers jost before seading e
ovead emrors ceused by liguid sucking we the walls aof e
capillary.

102 Allge 5 mem dor e wowperatues of the calocimeener
vassed o stabadize, Adjusl B packe lemperatere o meich U
colormeter veasel wmperamies wotkun 0080 and mminton fm
3men.

1053 Fire ihe charge, Kecord the time as o and the
LEMpEr e a8 i,

Er 5.4 For adiabaic calostmeters adiust the Jeekel lempera
e Wy renteh o n! the calorimeter vessel wmperatare diring
the period of the e Keep the t temperatres as sifial 25
possible dunog the period of repid mse, Adjust te within
L when gpprogching the fingd stzhilizgaon femperaore.
Becord subscquem readings a1 inwervals oo grestes tan | oo
until three seeceszive readings do noe Effer by more than
Z 01 L Beoord the nrst reading afier the rare of cluspe has
seabalized 25 the final pemperanere 1 ond the dme of this reading
as ¢, For isoperibel calonimeigrs, whes Jppeoachmg the final
stabilization temsperaite, recodd csadings vl three sugosn
save remfings o nol differ by mere than Q00130 per oun.
Reennd the fest rruhing aher the rane of chanae has siabilized
as the final femperatune s o, and the ame of this reading as ¢

155 Romb depressuraration—"When the thermochemical
correzinng will be made by giration, the depressurzanon and
sirbseauient rinse collection shall be done in 2 manner @rsitong
2l lemol B0% cecovery of the acidic combuston peoducts. An
cffective measuse of the recovery 15 affersd by the recovery
facror deseribed fu e Tollowing section.” Deprassumniion
@ male snch that the operaiion B2 oot Jess an ens ool
privalos offertve recovery and does o requite walidarion.
There are ap special requiiaments relaed w the bomb depres:
sumzalion 11 ihe calculaed wiric 2cid procedare iz used

1551 Determing the recovery factor from the slope of 1he
steaight line seswling from the regresston anabysis of the
siration Tesuliz (mg of suifur vs, meq) asing three oo more
sarnples with b Jeast two differend sulinr concencatons thas
sppan the fags of sulfor valises typiclly socovniersd in he
liboracory. Ome squivalent of selfusic seid (UM mesg) o
forened frome 160 prams of sulinr, A plat af sulfur mgl s
malheguivalents {meg) of trant nied o neltah?e he bomh
nneinzs has a thenrencal slope of 16003, The millieguivaisms
ol il s the prodoct ol milliliders of base vsed and b=
concemiration (nornaliny). The mass of salfurin ihe sampie m
mitligrams is the product of the solfor conceniraign in weghi
percent in the analysis sample. the sample mass and ten, A
stupe of 16 imphes W0% recovery, Ingreasma valoes are
sndicatve of diminished recovery. For example, @ valoe of 20
indicates 80% recovery (1403 w LOG S 20 = S0}

k3.6 Abler depressunizadon. open e bomb and examine
the howmh inlerior carelully for signs of unborred matcrisl of
iery depnarrs. Eiseard the wst reands if ather w abserved

Hbf Thereochemical Carrections (see Appendic i

HEO L Acsd Correchion {xee X4, 7006 Dy Oae el 2l
trivaticms §10.6.1.3) oo calenimed tivatan {108 0.7 procedon:
tor coal and coke gamples

e 11 Tivarian Merhod —Mash the interior of the beanin
wath drstilled warer contammg the Diraton mdicator fsee ' =
unil the wisshings ae fiee of aad and combine wih (e e
af the copaisle, Titrale the washings with e standasd solonon-
fare TB) wting e nisalion indicates, or g pH ar millveed mger

" Soppaning daa have bees led s A STM Tammaeonad Boidgentor
e ichitdued By Regerrh Ripeet RRDES- 1000 “Intncligmorana S
Lt 1l nf Cabfolated Mitri¢ A3 Coernation ™
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The product of the volume of tivan weed in milliliers, the
concenwats of the standand soludon (noremaliey) and 557 T
143 colp shall be when as cl.

LA L2 Catesdared Nitrie Aeid Methed —For test saples
that comain wo fofrogen, the orivc acid formed in te bomi
curing the comthidizon process 15 desived from the nitrogen in
fhe air that occapics the homb poor 1o pressarizing @ with
wxygen. The quantiny of aitric acnd formed is a funcien of the
volume of the bamoh, the oxvgen filling pressure and e
cuansgity of energy released in the homb during a wse For =
2rven bomb and dlliag presawe, the relasonship between the
amounl of nildc acid fomed and (e cocrgy relessed can be
dererrrined ozing the following procedare. The calommerss
shewld be rested using one-gram peiles of benzaic acid when
the boemb volome is pomicyly 330 millilivers. B the horeh
wolume differs sigeificently from 320 ml, the sample weigl
urad showld be adjosred ag regueired = oordor o compliy with the
homb manufactorer's safe operang puibclines. Tests should
B rupoan dupbicale. Dewermune the nivic acid comrecnon by
wrrating the homb washings s outlimed in 14061, b Divide the
conrection obtained (21 by the ameam of sneroy released s
the bomb for the corresponding st The ensrpy coninbution
frovm the ignition Tuse Le2) is usually small i<l % of the o
energy released) and may be igrored Tne average valee of tus
ratin is used to establish a factor (INAF) har allows the e
zowd cormeslion g be determined for any arbitrary emergy
release.

el = (NAF) *emergy refemsed fo the Tese [§)]

Foxurmple:

The niteic zeid correction for 2 340-ind sxyaen bomhb is foynd
w b £1.9 1 (100 calorest when the released enesgy eome-
sponds 1o that liberated by one gram of henzoic zeid, 2645 %7
(h3T1E galanies). The tade of tese quantities is 158 T per 1460
gotles of seleased energy or L5K exlories pee 1000 calosics of
released zhergy. The miteie acid correcion Lo gy calorimetric
vl cam then be expressed as follows.

= el = VA emergy refeared for dhe et [l or Brad L
For a given calorimerer, the sncrgy released in the homb
during a test for the purgsss of calvalsitng the miric acid
<omvection {el} may be exprrzacd an he of the tem-
peraters tise dor (he (25t ond the efiscive calorimetar hea
capaciiy or calerimeter calibraion Tacioe®

el = [ 1 FRILOME T E=; (31

The caleulated micie acid method can e applied o samples
containing up (o 2% nitragen without nredueing a signifi-
cant erroe 0 the resuling hear of combision valse

HLET Fuse Corraction (e N1 7 —Determnine the Fiee
corceliaon aang ane nf the D aliemaives:

13,621 Mezsuze the combinad frcees of imhomed ignidon
fuse and subaract fram the nrigingl lemsth 10 determing (he fose
consumed in firng according to Fuo -1

e2 =K, =r 141
Ao
1= e earreenion for the Best of conshustion of the firing

s,

! = the length of fise conmemed Juroiy combashon,

Ky = 086 Vmm (023 calinm) for Noo 34 B&S pause

Chromel
&, = LI3 Kmen (027 calimm) for Mo, 32 B8 gauee Ton
Wire, =l
Kyo= 00D Do for planmum o palladinm ware prowided
the ignition energy w consmt
ar

0622 Weigh the cimbaned pieces of unbamed fose and
snbwact frap e oozl Wopht 1o derermine the woght n
eenlhgrames of the fuse Consumed w firmg {m). Remove any hall
uf ez meral from (e ends bofone weighing,

Pl K wm 15

where:

w3 = the morrection for the beat of combitstion of the firing
fuar,

] = the weighl 0 mg of fuse consumed  dering
coenhiston,

K. = 58T (04 calimgy dor Mo, 34 B&S gaige Chromel
C,

K = T8 Mrag 118 colime) tor Mo, 34 B&S gauge oo
wre, and

Ko = 00 Vg for platiiown o palladivm wing provided
the IgEOen eREFEY 15 SONSLANT.
When cotton thread s used. cmploy tie corceton in [
reconuended By the intiromen manufacturer.
HeT Calewlarioonr of ike Coveerfed Temperanice Rise—
Connpuit: the corrected wmpermues se, 1, a5 follows:

LA DR B N 4 163
were
H - carvected iemipoahine nise, 0
fp — imigzl wewmperanes reading @l lme of fiting;
i, final terperanue rewling:
. o abermomerer, soeergent stem comection (see Eg AL
ar Tig ALER .
= roudatien comecton ses By AT of Eg Al 2h

1077 1 The temperatire rise B isopenbal calorimeters re-
AL i radafon correelion,

108 Colewlation of e Heat avecip—Caleulate the hear
capacity (E) of the calonmetsr psang the (ollowang equation:
E-[1H > mlorya3]ir it
where:
E = the culonimetes heat capac:iz, JPC;
H, = hwar of combastion af beoroic acid, as swaed in the
<erificae, e
o= s of benzeie aed, g,
el = aod commecuon from |6 ] from either the traian
metlgd (160 19 o he calcolated diration
{0612y,
5 T wearection from {oon " and

L
[
in

correcled tempesature mee from 10.7.°C,

WE] Usmg the progedures. described mo bk g k]
vomnplois 5 total of ten secppiable st mans, A andividua] west
shall be refectzd asky o there oo svidence of incomplete
romabaraticn,




Aily Dsses - 13

182 The precision of ten accepable calibeacion st mons
shall have a relative standard deviation {RSD) me greater than
0174, 1 after cunvidering the possibility of cutliers using
ariteria established in Practice F17TH. this lmit is pot met, eae
shouald review operation of he calormeter for any 2ssiznahle
canse. Operanng deficiencies should be commeciad hetore per-
Torming additional calibeation measrements, 25 ronored. Table
1 provides an example summary of a sovics of cuhibealion Lests.
The formulzs used to asive 4t the sean value and relagve
standard deviation are independent of te it e for the
cilibration measurements.

10.9 Valid Working Range for e Califarom of the Cala
rimaler;

L9 Ti 3 5 gemerally acgeplest principle of reliable analy-
515 thal matrlimments should e cahibrated over the fulf range of
e strement arud Sl measirements be resincied 1o the range
calibrated. It iz wot goed practics o sopast sxtrapodaied data
obtained cutside the range of ealibraticn. The 1unge of nehizble
calibration can be comsidersd as the range of relichle measore-
rten dnd Vios vers,

1092 Te sheuld be pessible to vary the amount of benzois
arid calibrant by at least =23 % without observing a sigmi
cunl trend 1 ibe vahues odlained for e efleciive heat capacity
or instenrsent calibration facter. The working liness for the
mazrument calibeation shail be detenised amd defined m iorms
ef the sormested temperare tise. All subsequent meastroments
shall be kepr wirhin thess s,

TS5 A convendent way o clicck a proviouws]y calibrsted
IMSLTRMET 18 to vea benzoic ackd as an unkenat, The wnean
value for fhe heat of combustion frem duplvae rns using 0.7
2 and £3 7 sample anasses, respectively, shauld be within = 56
Tig or 222 Bou !/ b of the accepred-heat of combustion vahse.

Higd Foe any given metrusnent . examsnation of the appli-
cable tange of the nsrumen cabbeaion ould he curicd oot
when the instument s mew, moved oo diffcrcar locabom or
subject Lo major repair.

1. Caltbrrtion Verification

111 The calorimeter calibration shall be checked op z
regular basis. Renewed detesrnination of the heat capacity is
reguired whenever significant alterztions bave been made 1o
the dnslrument o in the dest condiGons. The apiimmern fre-
gueney for checking dee bear capaciiy or instrument calibraion
will depend o the stabilicy of the menserement svstem and the
nsk mvolved when the system departs from gansteal control.
Smnce 2l dua obaained duning the period tas-known-in-conurol
i Ars-known-oni-of-condol ae suspecl, sech iniorvals may
neead b be monmmngeed,

100 There wre soverzl empancal approaches o desiding
ai low Sequestly the asbfiment calibration shonld b
checked. The experience of the laborsiory may indicars the
cxpegted freguency of oocwrrence of troehle, in which owsc
rejopence sample measwrements, at least thres i pwmber
should be equally spaced within such an Incerval. Anather
eppecach is e Mlenge of min” concept, In this, recognizable
bk e production (of det) process are sdentified which
coufd couse sigmificamy changes in precision oe hias. Such
beeaks comld mchuie change of worh shifi; rest periods;
change, modifieation, o sdmstment of apparatus; use of new
calibraving stamdards; significentty leng down-fimes: 1o of 2
new lod o Teagencs. AL Jeast three peferenee samples should be
ezl cinng any of thess penods when the periods are
conpsidered 1o be podentially signtfcant.

£1.1.2 Perindic checks of the Lsmiment calbransn ae o
rak-raucng procadure. However, if it involves mors than ren
perncent of a laboratory’s measorament effert, ether e quabiiy
canrol process may meed improvement or o much o =
heing exeried in ths drectan. IF less than five pereent of effon
is devensd o seeh measaremenis, the laborary may be aknp
1w nph a nsk of producing vnaccepraile data, o may not even
Lrgna the goahiy of the datz n 3 prodecieg, The abowe
staternents are made with a laboratory meking a1 significan
momber of high-guality roudne measusements i mind, I a
Lboralory’s program involves oocasional” or one-ai-a-kind

TABLE 1 Calibration Maasuiments

ok —  .__Toumg N
Flait Neamaben 1 e Capacity Bierancetram
I . _ . S Frysrage Squaned R
1 prat-) =
z flretia) Fa)
] LOET T
4 =] o
5 HLEes '
[ 1L 0
2 il 1E&
a S 155
¥ | 02EE i
10 1024t 2
Eaam H et Ta LY £l
A el Sy Colyme AVE
Manance (=7 ] faxm Dobamn 89
Standand Devatonis o - S [uatianie)
Flglalve Sramian Duutign s o 2.09%% AlvaEraot * 100
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measnrerents, (he amount of qualicy asswrancs ofion requived,
inchuding the number of measurements of seforeaces matorials
lx be made oy be sggniftcandy more thaa tha iodicateo
b,

.03 Two complememary procedores sre oliered for
calerimeier ealibraton verificadon: Coutrod Cliat Muethod and
Ralling Average Method.

1.2 Comrral Char Methend for Colthremon Verffearion.

1128 A conteal shael is o graphual WAy o migrprer s
data, In its gimplest form, a selected selerener sample iz
meastred penodically and the resuls are ploned acgocntally
(ot time-srdered) om o graph. Limits for sccepable values are
defined and the measurement sysiem s assumed wo be m
coneal (variabiling s txhic mmd die fo chance alone} as long as
the resulls stay withen these T, The sesidenee of dhe values
within sapecied limits is aceeped as evidenee that the preci-
st of measurement remains in conmol. The monined prec-
sion 0f meziorement and the accuracy of measwrement of the
refeeener sarmple muy he mansfermed, By inference. v all ather
Approprae neastrements mode by the sustem adale it s in 2
atat of comtrol,

22 A commi chart can be realized by sequemtialfy
plameg indiveduzl measorement values. The cearal ne is e
mast prabable value for (hat s, the grand average) of ali te
mneashiremenis oF (e acceped mexnemoent value, The limits
DWW oo TTWL (lewer and upper wamning Bmids| define the azes
m which 23 percent of the ploacd points are cxpected o lie.
The rzts LOL to UCE dower and upger contol mite) deline
the arez in whach almose all (99.7%) of the plonsd poies ae
expeciad w0 Tie when the gystem 2 in 2 stme of stacistical
comfrol. Jroskould be clear that when moove than 5 pocent of the
polals fone o twenty) lie oetside of the waring limis or when
valoes fal oside of the ool limils e sysiem e behaving
unexpectadly and cervective aetions, aad evan sepecivm of data,
my be required.

11,23 Results are expected w scaner with o noermal distn-
Baticn wethin the fimiss. Syslemalic mends or panems in the

dara plocs may be early waming of incipient probierns and ane
eause for woncern: henee lechnigques @ identify such should be
priesiced.

1L.24 Controb chans, including the factors for ealculanng
conwal lwts ave discussed more thoroughly clocwhene (iee
Guide ERK2 and (1)%. The cemtral ling s euher the known vaive
for the e sample (for sxample, sermifizd valos), or the mean
of 10 seis of independemt measwenens, Conteol jirmiis ane
then calontued according wa e followdng relstonybps.

Ll MEexn or aocephed walse + 37 aara | sgaphd
(L5 0 Mrsm or prapted unbin « 7" sgera sl
Cenbral Lie: Bz i tha 11 mos) racant megsyremens or ke
war| ACCEEALA NRLE

L Hlean ar accepied wake - 7 Afgma e

[RF] Mean or socepled wale - 37 sgma o agrohL

For the above limits, N represents tee vnber of repelive
mezusirements of the reference sample, the mean of which g
plorred an en Kear chare For an X chan danzle meastrement
of e refermee sample) N = 1, The sasdard deviaton of the
THS2SUCEMENE pocest 16 sigma. Sipma s Liken s 0% of the
mean o the ten most recemt measwrermemi s 10 the
Acveplcd vahie i lesls are being peetormed vsing a referimes
macerial, for example ben?one sol, fmoas an unknowmn. Tahle
2 shlusiraies smporant selected conirnl innis (o calonmeer
aperadicn when beprods acid is used a5 g wesl smaple.

1.3 Eolling Average Method

15D The peese value of the ten most recon calorimeer
czlibrapion or heat (apacity MEasUremeris i@ uicd o Ssupp;t
the ealibrtion of he calofimeter system. A siagle new vabae,
incorprrrated  bne the average of the trn mast recant
aggsurements, discarding the oldest measerement i e c¥s-
g, sorcs of lon measurements Grst. must meet tee precisica
requiternents ethaed i FOEL

114 Reconmpmended Tesr Suboanees,

The bkl meosbass. i paremibes, refer i s i of e ermes an ree ond o
e, ikl

TABLE 2 Czlorimeier Control Limits When Benzaic Azid iz Used ac 5 Test Somple

Nore |- Arcepied heal ol combusion taken 55 2604 Nie
Process sigmz 3= 0 0% RS0
Contred louls bured on 9% confGdence (3 sigmay values
Saluzs are o Jr cacopt 2s nowed.

Humbar ot UL for the mange WCL dor S RSO Mz Permiesdln lavakion
Db rwiliors o IEligined, o] wathin the waffun i Gingop of Hra Grooss Mesn bom g
B G . P vougs ciananien
i . Wi
2 Exh] 07606 S651
k] 53 02ors ihE
- 1263 03058 2
H RELE 0.7954 355
i 1343 0,157 azd
7 1378 01505 3.0
Ll 18- 017 h- N
£l 1&nF 07T 2EE
"W [E LTEES . SN
15 1wy RS A
20 136.3 01470 Tr
h PR 14 152

-1
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Calorimeter Heat Capacity X Chart
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Benzoic Acid Check Sample X Chart
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1042 For work with solid samples. the following rest
substances ave reconrmended,
_ duestanee iy it
FFZET

A andiky
CAS 102584
CHaSONHGEHS
MWT 13607
13 g I
Tris {drarymeindp aminnmalnene
AR TT-R5-1
FORED
MWT 121,94
Dersiy = 125 pioe

F R

“Téage wgwe) alivters deal wagnie (B giee] n g0 0002 g,

18421 Boh aceranilade and wis (hydsocymethvl) amma-
rmeihane are aviiable 1 high punity, are non-Iygroscopic and
Tave wery low vapor pressare. Acgtanilide i availuble from
MIST a5 a microeznalyh=al sandared for CHON compounds
{SRM 141 Teis (hedresymethyl} sminomethans s also aval-
able fror MIST a3 an acidioewie sandaed (ST 735)

18422 Boch materials ave comunercially avoaileble. When
the aforementioned marenials are wsed a5 secondary therne-
chemical stamdanl. or ded suhsances {or combistion
calorimeny, ensure Ul Uie minimom ssred puory s an beast
49,05, . : g

F1.423 Crysiallme g thydroxymethyly aminomethane ix
difficuls 1o Form s o dnmable pellol, Bs relztively low heat of
combugion valse allows this material o be weighed dwectly
mis the combusion crcible and combusted in this farna
Whea & congmable metal fise wire 15 nsed, the wire loop shall
be in diteer contact with fee pramalen sample

11424 Accwrlide i casity formod into 2 12,5 mm diam-
eter peller and shall e burned in thiz form due oo s ngher heat
of perbesiinsg vt .

11,825 The nitvic acut corection Tor fesls mvaiveng (he
recommendsd test sobstancss is approximarely S0HS hoghoer
thean what's ypically obeained for benzoic acid calibrant
samples, Thas iz 3 consequence of the swmgle nuegen aom
asgociled wirk cxch of the et matenals. At 119% of this
witrggen gives rise to agueaus niric 2cid ducng the high
pressure corrbustion process. The remainder appears as cl-
emental nitrogen in the combustion produces. The addiions]
smTEciion is accounied for lensparenily when the tiranon
method 15 wsed o amive 3t e acid corrcetion. When the
calenlated nitee werd method 15 psed, e airie ood T
{MAF) shell be fneccased by 50% when epphizd o roas
imvalving these test shatances.

115 Tee af Loborasoy Control Materily:

INAE A Ehacney eontrol aesecial (OWD o similar e o
certified reference material in that it is a Roogensons marx
that offzrs key characizristics similar o the semples being
anzlyzed. A wwe LOM i= one dhatl is prepared and swored in a
stable condiion suicdy for use m-howse by 2 sipgte laboratory,
Alternaleby, the muderzl may br prepared by o contra? Iabora-
tory and diswibuted to others {soecalled regionz or program
contral materals) Tnbke CRMs, fhe bear of combustion of
LOW are not ceriificd but sre esed wpon o sasistios]y valid
number of repiicoge snalyses by one or several lahoraiones, In
practice, s modersd cem be usod o asbess e periomnance of

a winghe Tpberatory, as well as o deisrmine the degree of
ceanpazabuliy aneny, ditferent laboratories.

ThA 2 A sagmlicams amount of work 15 Invelved with the
pracductiva and muintenance of any LOM, For exammple.
rreaterizls relaed issees such as smkiliry, bomogenizabon
techrgues and proper conditions for storage st be wd-
drgssed For sinaller laboratories. the Gme and efo invebved
sppogig the ise of (rue LCMs may not be justfed. In such
carn, the e of CRMs 8 prcfcm:d.

11578 Rounne anabysis of CRMs or LOMs reprosent an
wapornl rspecl of 3 performance-bosed QA philosopto. Ar
lewst one CRM or TOM muist be aralyzed along with cach
Batcls of M) fewer samples (Gl is, QA samples should
coniprise o einivnwin of 3% of each set ol ssmples) For
{RMs, ihe cortilied beal of combusiion valwe witl be oo
ihe zoalysils) amd will be used 1o provide an bomediare check
on perfemmmmse belore proceeding with 2 subsaguent samples
babcl Derfosmamer: criferia Tor both precision and accuracy
st he cusblished for the analpsis of CRMs or LOM: esing
2 given insirumenal techniqae. I the laborawery fzils w mect
alher the procsion or seoumsey eootral limit ceiteria for a given
analyses of the CREM or TOM, the data Gor the enfize batch of
samples 5 snspect. Potental operating deficonoe: mol be
checked ! rorected and the CRM o LOM wmay have o be
rearilyan] by conbirm the tesulls. 1 the valpes are siull ouiside
the egntenl Tinats ia the cepeat analyas, the libosuory s
required 1o find and ctiminare the source(s) of e proodidern aned
repeat e amalvsis of that batck of samples vodl contred Lmits
are miew, hefre final deiz are repocted.

12 Procodure for Coal and Coke Samples

120 Weigh 048 o 1.2 g of samplc nto s sample holdon
Fecord the weight o the nearsse (0001 ¢ 42 1246 10

123 Fulbow the precedmes 85 deserbed i 1002 1005 for
determmation of heat capacing. For the calocific value of coks,
i is mecessary o use 3-MPa (30-ammp pressure dor both
standardhvation =nd analyas, The starmg wmperawre oo
detemmndions shall be watbon =0.5°C aof that weed o the
detcrmination of the hear capacity.

1221 For coke, place 3 el combisston copsule m the
cemter of # guanz disk and press the capadle to make an
impeession in the disk. Cut slits from the ouside edge of the
disk to the i pression. Insent the gaare disk in the combasdon
capswle so thal the shi portion wili cover the sdes ol the
capsules

125 Cimey ol 2 moismre determinston i scoordanes wid
Test Method 33173 o Test Meghods T3775) on o separale
ponian of the analysis sample preferably on the sume diy b
nol mors than 24 b spart from the caloniic valus deermination
b that rehabde corrections (0 other bases can be mage.

124 Conduct the solfir amalysic in wcecorlowe witdh Test
Methodds 1030TT o TREE39, From the wieighn & .ol calon'nte
the solfor conections (see X 1X),

1741 When nication methdd s wsed (o o000 1y, the
aalfior coarcelion s
pAS AL E N E X mae {13 T ally 2 ¥ - L




40k pssss - 13

whare:

€3 = a comegtion for the differeace between the hear of
farmatcn of B30 from 505 with respect o the
formariea of HNO,, 1,

§ = wi % sulfur in the sampie, and

mo = mas of sample from E20, 5

1242 When the caleckaisd nivie asid meteod 5 wied (rer
0.6.1.2 (he sulfur correction is

2] =T Mg w F e mar (210 ealfg = 5w 113
where:
£ = 3 corfection associicd wath Oee heat of Tormaton of
H,EQ, fram S0, 1!
5 = wt % solfur i the sanple, and
" = mass of sample from 1701, 40

12.5 Far eight mesh samples, analyze coals suseepithic 1o
axidaton within 24 b of preparation. .

126 Coal or ek ol do nod Been oomplemely can be et
az follaws:

1261 For coke, e 3 erucihle hner of the Oype recnme
mended in &30 .

12.6.2 Use o cobustinn zid sech as benzote acid, athvlene
ghvool, mineral odl or & gelatin capsule. A minimum of 9.4 2 of
commbugtion aud shall be vsed, Record the weight fo the neares:
0000 & Calenlate the carrection (o wse of = combushon aw
wiing the following:

sd = HaHma i1

where:

EE | corresiion for we of a combusivon axd,

Ha heat of curnhastion of the comhustion aid 3 (ealinh
and E
i = mass of rombuston ad, 2

1583 Vary he muss of the sample o0 oblon coamploie
combuston while confinmg the emperanre fse within the
vaiid working ramge of calibration.

13 Caleulation

S 1AL Grops Calerifn Wde—Caleelate the gross calorifie
vatue (b, dgross) usng the lallewimg equation:

@ dpremsl — [(F) £l el -3 ef)im 113

where”

O asgroisd = gross calomfc value @ congtant vwrlime s
cetermuoned. [g (bl

F. = the hem copaeily of e @lpsmeles, 100
{ualrety,

1 = correctod fomperanlie rise accarding w 10.73,"
(o

&l = acid correction seeending o 1061, T,

Al = Inse coiTecton sctardog m WA T

% = sulfue comeston delerrmined acconfing e
it 0

o = gombustion aid comection detamingd ace

comdivg o 22T and
matan b e aamgple, g

nr

TALE Bee N1 for an gvaraple calouladen,

13.2 Mer Calorific Value or Congens Fresyurs:

1327 Seweral stegs are requived in oeder (o orepord @
arcrzerivod net hear of combustion, an comstant peeisure,
derved from an an dowermined gross heat of combustios ot
constant voltme, The fasr sep ipvnbves caleulating 3 gross
heay of cormbieation B consiant pressuns feom he calorimetn-
rally determinad wross heat of combustion in the hnmb at
ramsian volure.

1322 Mo wobk » porforned b constanti-volume bomb
calopimeny. 5ot bheat measnred zgozls the change in memal
engray af the syssem. When fusl is bureed ar constant pressore,
thers iz a change oo the volumes of te sysiem. A szl change
i cnergy accompantss 1his change in volume., When fuel i
hurned at comstam pressume and the water fommed condensed o
the ligmd sar. there 15 3 ¢ontraction i the volume of the
systemn, Thes comtreson 15 egual o the volume of oxyzen
reapnrerd i harnohe hvdeogen, Work is dope on the sysem by
the atmcwephene 0 Alhing this voud m ondsr (o maimian a
connstant prossure. Whin carben in b fuel reaces waih gxyvaen,
an equal volome af carbon dietide resulis and no change i
velwme accuss. The cxygen and nimogen In the fosl boh give
Tise 10 an increase i volume. The snengy associated with this
changg m e volume nl the gaseous phase for the combustion
reaciim my be oo spressed s Gollows,

Q= RT3 R~ 0 LSIRE - W R 61 14)

i1
B owothe wmverad gos condant (33043 Imol *B3 and T ESJ
the sandard thermochemigg] reference wemperamwre (23815
Kb

LAL2E . dh, and N o oase a-detemmined hydrogen,
oxvgen and nitroges, respectively, B, in the ansivii sangple.
The hvidrogen and oxvacn contmibuned b the sareple mossoare

e nol mclodes in B and £, respectively.

PR2A2F The beliowng foomilas may be used 0 copver
Tredeasen and oivacn valucs that inehede the hydroren and
oxygen in the mosiure associated with the dnalysis sanple w
valoes exclieding e proismre.

M- H - DT
G- @ - DEERIMA

EREH]
1343

1223 The nevt sieps invalve caloulating e cncigy asso-
chated with the hews of vaporization of warey that ariginales
frams the Bydrepen conene of the sample PO, the modstoze
comteny of she analyse somple (0mad] 2z wali 32 che 2s-
reveived marswre vabee Hmar].

Gk = 40 Hlugn® | Hadl2 016 113
Flvap 1z the constam pressage heat of Yaponiation of water
an 25 5485 Tmel |
gl (00 = g il S5 ria
Emper = L0l Hipap= dfand 15 HL 544 [ EE
Mad and Mar are vilues for mosture as-determaned snd as-
received, sespectn el i weighe S

1324 The we-derermuned met heal of combusten oy consiant
jressure 13 egeal ey akonmetdeally determined het of com-
bustion with the sddémon of e small constant velome o
comsiant presaare correorion less the enersy asacceuied with
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the latent heat of veporizaiion of waer sngmaung from the
fuel vdrogen and the sample medsne.
Qpadined) = Qrad) prazai & e — o — h— (mad (1)
13.23 The dry net heal of combustion ar consanl pressure
Is given by the following relatonship.
(pdlmart = {[Boadlgeos)+ {0 - p— ORI TIOW0ID0 dad]}
(RN
F3.28 The asreceived ner heas of combustion sl constmi
pressuee i given by the fofloweng reladenshig.
Gparineff = [Quadigrass 4 e po— {100 = Margh 100 — Mad)
- timar P2
13.2.7 For relerence purposes, the dry and a5 1ecived gross
i of combustion values a1 constam voltmne we provided by
e Tollovwing well-known relationships deseribed in Tractice
D31E0 .
G grcanst = (Peadl gress) [ TR0 — oah 20

Qe o] — Q] ) 100 — M0 100 — Al (270
Example:

Chuatigraes ) sida
[LT%) 2
nar BT
Hiac) 40
Dfad} pET
tilan) 100
Qg 135y
on HIZ P g
aad 5y
Cmar 1353 5y
[+ 5 b
s 1
Cizdines) PEVERE 1N
Oyuieefnal} LS

133 Ner Calovifiz Ve @t Constant Prezmre wang Tiee
Bagls VWalues,

133} The enesgy asscciaicd wath the change :n volwme of
Uhe gaseons phase for the combostion feacton 18 expresed o
Corlfowes:

¢, = CLSTPRT® [ H o[ 27 et = £ 631 9088 — N 250031

_ 1121

whare:

I3 = the universal pas conskont [B3143% Timal
K] and T iz the suandard thommocheon-
cal mzlerence wmperatwre (29815 K

Hy thy and N; = dry basis Tydrogen, oxygen and mrogen.
respecmeely, %, in e analysis sanple.

13.3.2 The next sweps nvalve calculating the sncrpy aae
cidted with the hear of vaporization of wates that origiates
frogn the Rydrogen coment of the sample (O] amd the
aserecpived mosture vatue [0, 1

O = AT E R NE 0243
M = the consiant pressore Tear af vanaasanan uf wio o
25°5C (43985 Limeld

O~ M0 A 18015 A

A, = molsmre as-rsceiod oL wsighn

i3.3.3 The dry met heat of combuestion at comstant pressere
s cquaf (o the dry basis calorimersically decermined heat of
corabosiiva witk the wdditien of the small coostnt volums W
comganl pressure correerion, less the enerpy asseciaed with
the bitgni ea of vaporizatea of waier originating from the
finef invdrogen.,
D dneih o D dzressib o, Dy [
13.3.4 The ss-peceivad net heat of combustion ar consgeat
pressure is arven by he following relanomship.
Lmbneth = (0 g H Q= G ({10~ 3 1000 - g,
1271
13.5.5 Fm arforence punposes. the dry and as-recerved grods
hezt af combustion values at constasd volume are provided oy
ihe lollowing well-knowm selationships described in Praciice
DALED.

e = Oh o) * (LOOVELO0 - 55 ) (2
O Agproesl - & Jovess| 21N — k)t (29
My ¢ modsiore as-decermined in weight %
Ergrrple:
30512 4ig
,, HHPe
H, <0
Ca R
My 142%
o 138 4
: 0.2 4
L 18530y
o, tyres 231530 49
Cgmet} TS T Ny
Cea ek FTIE1E LD
4. Heport

LL 1 Begart the calombic valoe as £, (gross) zlong with the
woistere of the sample s determmined M from 12,3

14.2 The resuhis of the calorific valee can be reportad in any
al a mumber of bases differing n the manner the molse 18
treatel. Procedires fop converting the valse oblaned on an
anglysis sample to other bases are described i Practice D31R0.

15 Precision and B

15,1 Precesion
1501 Mamewed Adiabatee Calormelers
R0 250 on (Mo, 60 Saweples:

{15 Repegratliy Lingr fv)—The valoe bolow which the
shamnee dllereine belwesn (90 test resudts caleulated woa dry
bases (Procoee D318 of separate and comsecunve Lest
determingiions, carried w0 o the same sample of 250 pm (e
i coml and coke mothe some laboratory by the same cperaion
usang the same spparaios on samples wwken ac samdom drom &
single quanticy of homogoueous maresial, oy be oxpected 1o
ocowr with a probability of spproximaely 23 % The repeat-
abality himaiy dor this sest veeshoed 52 115 Iz (50 Bos)

() Repraducibitivy Limie (R)—The valve below wlhich the
ahrolore difference berween raro st resulls cofetnted o oJdry
bz Practice D310 caried om in difcent faboraieoer
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usng samples of 250 pm (Wo. &0 coal and coke wlen
tandioan fporn a single quantily of maedal tal §s as bomoge-
neows as possible, may be expected 1 ocoir walh » probabilio
of approximately 95 % The reproducibiliny Tt for this e is
250 T (100 Bk
15,002 230 mm (Mo, ) Sampies:”

£ 1) Repeatabality Limi {r)— The vahee bolow which the
aheekute diffserce beren nia tead resiles calolaned woa dry
bagis (Pracdice TSIS01 of separfc ol comscoukive 1St
deterinations, saesied obt o the dame somple, vsang the zame
riflle, decermined oo 3 single tast specimen of fa separate 2706
i (Noo 8) test units of coal reduced emirely 10 250 pm (Na,
A} and prepared from the same hulk sample coal in the sane
Labaratory By the same operior wsing the same apparates on
samniples taken ) ramlorn froso 3 single uantity of komoge-
neeas mmaterial, oAy be expectid Lo eeour with = probabdidy of
approximaely 93 %

TABLE I Ranges and Limitz of Repoztability for the Geans
Calorifle Value of 236 mm (Mod) Coal with Marusd Adiabatic

Calprimatess
iy
el | (Range Limit 13
Shurmingus 29 825 ra &3 70 L A6 by
12 700 10 P00 Biudki 68 Bl
subbiuminoug-Lignie 20247 b 2R 5T Ay 140 Ry
VAT T 3 ¢ 50 Bl {55 Bl

2} Reproducibilig Uimin (B The value below which the
ahguitie diffcrooce borween D tosl results calailated ey
hass (Practice D31&0Y camied our in differenn labocatorics
wing samples of 256 mm (Mo, 83 coal reduced entinely 1o 250
e (N G} taken at remduan (oo 3 angle goaniry of malerial
tha1 iz as bomagenesus as possible, may be expecied w ocom
wath i probabilily of approemigele 95 %

TASLE 4 Rangas and Limits of Acprogucibility tor the Gross
Calorific Value of .34 mm (Ho.&) Coal with Manua! Adiabatic

TABLE 5 Hanges and Limits of Repeatability for the Gross
Calorific Valwe of 250 um [Ma. 60} Caal and Gokea with
Microprocesaes Controlled Calorimeters

Flapuatakiliy

atana B e Lot

Gk Himiity el Jig 125 Mg
{13 0 Bl 154 Bws]

Eetumenour TG 2E0 o 34 120 4y 14d big
(U1 S b T ERu i B

Sriwtpmin gL gy @1 BRI T g FER)
VR o T S Fe ) {53 Bu)

TAELE & Ranges and Limits of Reproduclbillty tar the Gross
Calorilic Value of 230 pm (Mo, 60) Coal and Coke with
Micropeogessor Controdled Calarimeters

ecarind Fiange ml_f:r%‘f
Lok Hpmrally 340 dg 26807y
R T (111 Bk
B P60 54 130 Ay 256 4G
$11 300 14 700 3ty D R
ELpbitumincasdignae 1850 10 3T EED A ELTINTY
[E LT I i o T {160 Dby

{8 Frevoson—The praceaon of tes method fo te deler-
minatkon of calesific vohse e analysis sampic of coal and
colte is shonen in Tahles 5 and & The precision characierized by
JI:PI'_'.ILB].I‘III[}' f.‘i'l_ ) ad zqnmln:ihilil}l |'Sg, Fj i descnbed in
Tahle A2 and Table AL 1o Annay A2

423 Repgaioelidiy Lo (¢l 250 pm (No. 601 Samples-the
walue below which fiwe shaobote difference betwesn g 12z
semules caleuluted 1o o Ay besis (Practice TR of soparsie
and consccoinve tes dewarunaions, camied oul on the sane
saenple of 250wy (Noo &0 Goal gnd Goke snojhs same
laboganory By the saim. cperator using, the same agparanes 3t
the same heal capacity on samples taker 3 random from a
stagle quangty ol homapenecogs matenal, may be expected to
acenr with a geoabmbilivy of appresimarcly 95 %,

£33 Reproducaiulivy Livgir (R 250 ym {No. 608 Samples-
the walug belowr whach the abeolute diference helween o te

Calorimeters i i
Fraqrpdy kil
Cianl =g Mt (HE
* B FE RIN b 33 TR0 Mg 245 Jig
112 T0E %o 14 G005 Sty LT Bl
Sg U Lt 20443 o DR BRY LY 26 Ly
|ETBO s 13 TEC BRkb) 2140 Elu

15003 Precision siawemenis for 230 mm (No. § sieved
samples have not bean develeged for anthragite soals

VA2 Awtonisied Calprineiary

15121 Micmproressar Comrolled Coluremesers? "

o mieridsoratory kady, brepmel cemedent asth Frsetios BSOT, wae come
sucied an 1569, Eaghe laboravones paruciponed o1 wos sdy, Swpporting b anc
wvodable roam ASTM Neadrponmes Hogoost Repoo RRAIMIS. LDIS.

W imierlaburationy sk deageed condaiesl Wah Pradtice ERL was coee
atztead sn LS Tevelve Lans parms iercel e dhis sty Sepgeonting det aes vl
frum 25T Mealyuanors Royucs Baae: BRE D05 10

ol 1w ey basis {Prectice THE) carmied out in
differear labowaiodies vsing samples of 230 pm (oo 600 coal
and coke wzken al ramdor from g single quanby of matenad
that is 25 homogeneous 2 possible, may be expocied e oocir
with 3 probability of approzimacely G5 %

15.1.2.F Precision sumements have nor been developed for
2.3 v (Mo 8 sieved sze coal samples oo for 250 poy (Mo o0
aothracie coals.

152 Bigs—Bias m rhe determpinacgon of the gress calem s
value is elimmated provabed sarmples are reated 1dentically (o
ther benroae 2o wsed i e defermunabon of The caforrocion
heal Sipmaty.

155 The met hoat of combusion vesult 2 valoes calealored
iy wther repariing hases are affected by crears incuwred i ok the
sbetmrmmnations gsed o cvaiose the valoe, As o el the
wepeatibahry and eprodacibeliny lmeits sen forth i s secnon
are anly applicabls 1 dry gross hear of combustion valwes.
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16, Keywords

161 adiakaric calortmeter; borrh calorimeners; calorifie
vales calorimeter; ceal: coke; isopenhol boanb calocimeer

ANNEXFS

iMlsmlatoey Ifurmation)

Al THERMOMETRIC CORRECTIONS

AL Thermometer Corrections.. The dolloswing come-
ticms shall be made:

ALLL Culibrativn Cosrecion, shall be mads in accos damer
with the calibration cemificae fumished by the calibiaion
sathory. -

ALLY Radigrion Correcricos—Radistiog comections me
tequired o calonlate hean loss or e i the dsoperthel water
Jasken, They are based om il Dickinsun formulaads o
Hegnanlt-Plaundier formula (3} or e U5, Bureau of Mince
methed {6} The same methad of dewerminmng the radiation
correetion shall be wsed consisienily in e determination of
heat capacity and sample measurements.

A1, 1.2, Dickinsen Foomuila:

o= - b w) e B al i

wheres
O, = radiztion eoerection;
rp o= rage ofvise In weoperavare per mines inthe prelinnnary
period, If emperamre 3: fallimg. v is neganive
rate of mse of wmperature per minute 0 e Al
perioet, I resnperature s flling, - s negalve:
L, = fiving temperatuss;
= fiml remperatire. being e St cemperatre siter
whizh the rate of change & constant,
= [ime at temperane |

Bl
L]

TTibe a7 [esngheranrs ::+ Lhadd iz — 1 ) and
Tipe At besnperanene 1.
41122 Regnali-Pravndler Formula:

€~ - alffflr, -]~ r PALT
where;
= tadibion cotrecnon,
LR TR L] [EYB:+H
r.=]',.|IEJ_| i +1‘|;z,| 1414

i = the wumber of jemperatore eadings in the
commbetstiva pericd after fong:

wvcrage femperaees dunng the preliminary
priond,

wveraee lemperature doring the final period,
sllcuciaaVe lompiaiiire reeonded during the
cosnbvastion perod afier firing wt egual tamc
wikervaks for example. 1 ming) and

-
n

fpn o e iy

'
E'._' [ L E L S PR

The remaming symbods wre the dame gz defimed in the
Pickinson fommula,

Al TG Bwvean af Mies Merfod—f 1able of radiagon
correctiong can be svzhlished snthat émly the maial ang finzl
readires are requived o detennine the calorific walus of @ el
Thes cam bealons by camyiog oul a soies of ol wsoyg fie
procedurs deseribd in Section 30, wsang (he folipwing conde
vnns, Remtate the amonni of sarple Buroed 3o thet a scries of
delermumanions is made in whicn diferent empersmre rises are
vbrained. Far all dewsminations, keop the water jackel wme-
peratore constant. five the bomb at the same Danal emperanze,
wiwal bz the same tome, ¢ — g, elapse (22 8) bevween the initial
and finul readings. Dolenmine the radialion carrections for sach
of the series of wmperaure fnses wsing e Diekinson meihod
aze ALLILILL or the Regranhi-Ffaundier method isee
AL E 221 These comechions are constant for 2 given wmpari-
rire cise. From the senes of readings, 3 tabie o graph is pleied
1 show radiation correction verses emperamre rise. Once the
Luble or grapih is cslabhshed. the radiaion comections can be
nhioned from w unol there is 3 majer change in the squipreant

ALLLS Exanpde Ses Table Al L

ALY Ervergent Snem Correciion-
The ealenlation of emerpant stem correction depends upon the
weay the thermoemeier Wik caltbrared and o it wsed, Twa
comditions are possible
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TABLE A1.1 Obsarved Calorimeter Tomperatiss Aoadings

Timy Yamporatura

T falinty FZAIE [ T
1 Pt e
2 224384
a 2243ET
4 24436

5 fa] 278612 1
A 2RHASD
7 a4
B 24 5TRA
E] 24,5300
10 24RRIS
n B4 ERID
LH X1
k] . SEEE
14 2B
1= e B BT I

18 2 ATTE
17 FETIE
1 24881E
3 24.g833

e 24,680 Ty
Toalslation of Yon Badinton Corechon and e Correcied Temperalues Pisa ]

n el = Gl 4 6 — aTET) - 224512 - 22 A8 [ 5 - BT
= s — %) 1 E0E - 20 — (% SBS0 — 24550 15 - 00022
EE T AT I - = IR AR - P SIAYL R = R 40T
Lo S = (FLEESD + PEETRAL £ 3 - J4 GHE

Bl

LR LR ARE S|
' =10 22T 4 2056237) -
Id

L---..Mj;lr.- (LI WPy

L (Dhckirsen) = el - af - e i)
2, (Aograul-Paundion = &0 -5 (¥ -
Ti-r)

R

B smerm = =t &

- - QRHTE ] - O.002T 4R - noeTd
=015 = ah fh002d) frd d3as -
SEARIE - NTH| = - QL0PTE

= [I4.5M0 ZR4EIE 0427k

1

= {AAETRD - FASTR] - urh -
2.1368

ALY Thermamesres Colibeaied in Totad Tnemersion wnd

Usedd @i Parnal fnmersion—
Thin emgrgent siem coereciion is misde s follows:
Cr = Kly— alidsie— LT calla

where:

Ce = cmurgent slem comection,

E = difforentia] coefficiens of thesmal expansion for the
thermaometrie liguid, (See Now AL

I scade reading wo which the thermomeer was smmersed,

. mean wemperatiie of cmergenn sem.

d = inital remperanee scading, and

- fimal werperatase reachng

More ALl —Topicatly (UK oy theraomeiors ralibrmed in °C and
fullel with o lewe huerd (hermemmsarse ligusd.

Fxammle:
A thormermerer was Dimersed t 10T s inddal veading, o,
was BE LV ws bnal oreading, o, weas 3TETE the mean
terpraiude af the cencrgent siem. T, was 26°C

T — CLOEWTTS = [2?.9 LI AT 2] - 16 - 2B) - 0029

IEE
AlLL3L Thermomessrs Calibrated and Used in Parcal

Inamievsion, Bur ar a Differént Temperatare Than the Calilraied
Teampreratirs:

Ce = K= njle = w} al T
Wlzeres
O = pamerdent sern sorreciion,
Ko = differential cosfficions we thermal expansion for the
thermometrie Lguad, (Sec MNate A1 20
A = inidal wempersoire reading,
= final temperanwe reading,
fo = observed siem emperaise, sl
fe = aem femperaiure at which the thermameter was

<alibrated.
Mom: &l 2—Tyically WAREITA for thenmamelers calibrated 19 “C aed
filtinf with @ liw huazard thermemenc Hgeid.
Example:
Acthermemerer has an miual readmp @, 277907 & tival reading.
A M ke observed s wmperaline, g JEUCT aml the
cilihratum Luoperabire, o, 22°C

o= DOITES (30 - 27025 - 720~ 001 (s H1

AL PRECTSION STATISTICS

A1 The precision of this wss method, characterized by
tepeatabiity (5. ¢l and repredecilie Sy R) has hesn
derermined for the fodlowing rmaterals a2 Tsted tn Takle 477,

TABLE A1 Repuatability (5. rl2nd Reproduciniity (5., 51

Paramuelers for Cosd Samples
Materis  Ausmge 5, BN B "
S1-2 g 1847232 1895 46T 35,1 e
231 Feel 1471955 2568 48,04 7186 I
915 Fhe 128EF.EE 2em TR 781 Q1
] R FET) 2802 2508 B1a7 R3I0
1k bylh FIELE 5 1409 at Lo B 13k
1 Gubh BH1EM 2013 [F_R-R] 5525 185.65
837 subt TIITASS FTE a7 2,38 133.45
F1-0 subdi 138545 278 bt THH 1023
B85 guol R R 2LED [ a4 TE.p TRIEN
Lignis ARG TR e mE 85 &5 tEE3E

Valwes are Bk,

ALZ The precision of this wsd method for cobe sanples,
chuarscieriaal by repealabliy 15, f)and reproducibilioy (5, &)
haz been determined from ehe zesults m Research Bepor
RR.IAE-1025" The results are smmmarized in Table 22 2
“ulnes aee in Boslh,

A23 Repestabiity Standavd Devioiion (3, }—The sizndard
Aewaation of desl mesults obisined under repestahiliey condi-
wone, r=2HE w8

" Eresteling dita Bavs been AlEd A5 THS Tntemasenal Headqmani sl s
o cbtaived Ty requestesy Fepearch Sgpee B2 TS 0000 Comaer o 5T8 L0 00 ome s
Ferier m e @ mtmery.
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TABLE A2.2 Repastability (S, 1 and Beprotugibility (5.,

Paramiters for Coke Samples
Material I Average & fe ¢ H
Sefedhiy 2 Fumen 10 DSEET JEdE AROT O ETAT  BMy
LHER0L Fumzse 15 0aT G0 FER:E] 055 BRGG 1AW
LHpONE Braaze 10 a8a 75 i En 4155 HBTE ger
chpto Fumece 13 U7LEY .52 4P5E 4345 t1ada

A28 Keproducibiliny Swndard Deviatwn (3g0-The sim-
durd deviation of wsr resuls obesined wnder reproducibiling
comditions. B o= 28 x 5,

APPENINXES

(Monmmuedatory Infirmatian)

K1 THERMOCHEMIC AL CORRECTIONS

X1 Erergy of Formaiien of Niwie Acid (NG,

KLY A comection. el. (10617 is applicd for the forma-
ten of mibe aced.

K112 (F) HNO, 35 formend in the calorimeder b‘\- the:
tnlfgwing reaction:

142 M, [pl+AE ), fp LT HLO IXE 11

— BN, fie 500 mat TLO

%1.1.3 The enerpy of fornnation of HMNO, i appeocemancly
000 el of water wnader bomb conditions is minus 3%.7 khmol
{103 keabimnal). {7, 8) The enthalpy of reaction (all velues s
ERmol @ 298 15K is calenlated 26 4 H = 4 H [HNO, ¢in 500
HoO0 - % AHD IMaE - 96 AdE [O] - %2 AH [HuO (1) =
SR.974 = LA (D - A4 00 - A G ERA R = - 6050 Fearm this,
e energy Of reaction st constaant ¥ofume i caloulated from the
fellooving relatiooship: AU = A&H - BTas wheoe B oo ihe
unsversal gas constant [5.214 77 {mol K], T i the saandad
thermechemeeal reference wemperzivre (39515 B and A s
the chaAge in he number of medes of gas 1 the resction. BT -
12T R mel. AU = -5 059 — (24790 T = =597 kfmal

T K14 Normal comvention assigns » negaive value for o
hest of formation (had s exothermic. By definition, hoac
seleused from combusion processes are expressed a5 positive
values. Henee, the negatve fcars doveloped for oeic and
=alfuriv acid corzsclions ars sxgressed s pasiigve vahees oo
caloulations.

WLIE Enerpy af Formetion of Sulfueis Acid (H80 3 R
detinttion {see Terminelogy 1N I the gross calenfic value is
cilazned wihen Lhe prodact of the combustion of sulfur o e
sample s 30, (g). Howewer. = acimal bomb conbusinen
prowesses, all the selfor 15 found as HoS0, in the Doy
\\.:lshﬂtgs_

N2 A comertion ed is appled for the sulfur in the Lest
swnple that is convericd o HaS6,, This correction is bused
nipron the eaergy of formaon of H.300, fom 504t sehanans
Lvpicudly present in the omb av the evd of combastion. This
cowrecuien b oapplied moome of tee wavs Jepending on whellic:

the rateie zeid 1s eafenlaed or the bomb washings ane Giatet.
Whisn s vocienisl | gramn sumpls is bimed, the resuliiag H,y50,
condensed with weater lormed an the bomb wdll have 2 ratie of
zhear 13 mal of waier w1 mol of H.50,. For this
cunceninigion, the energy of the reaction wder the condilions
of the bumb process s 2077 kPmol. (81 As a resle, 2
vorscebions ot 327 k(221 keald must be applied for czch pram
of selfer converted tosallurc acd. However, when the homb
wiashurgs e biraiead, x coerecuon of 2 597 Elimal 2w 1404
Lealfmal) of 2uller o already inchaded in the tomel acid
coprections. Therefore the cnmecion whizh must be applied oo
sulfir B 2072 — (2w 997 kel oo .55 ke of sulfuc. This
vioexprassed as 553 10133 caly for sach percentage paiat of
sulfnr per geam of sonpls
SG_J-;O_. fgl o L TS0, o 1S el B0 (N1 2
X127 The wadnes abowe are hased oa a sample contxining
appricomalely 5 5% sulfur gnd approximasely 5 5% nydoosen.
The mwsumpreon i alio made thar the Ho30, 33 dissolved
anireiv e the waler condensed during combestion of the
Lamopde, (91 The enthalpy of reaction (alt values in kKlinol 2
2505 K s cbeulated 2

A= A R[HE e 15 F ] — a8 [50)]

|
i B[a]- o [@ein]
|
— CHAREDA - | - I90EID] {00 - | 28583
= — uHEBGS

From this, ihe engegy of reaclion ot constant volome is cal-
wolaied following the same prevedure 25 in X)L, 30 A0 =
CHIORT 2478} (324 = 297 2 klmal.

W12 Foo difizeen) sample wesghts or salfur contenn, or
bt U resuliant normalivy of acid formed can be different
srd theveinre, the tnrmality of wirans must be adjosied aecord-
ey, Hastng the caleolation upen a sampis of compartvely
Lge sk content reduces fe possible overall syrors,
bevavse, Gor soall percemtapes of sulfur, the comscton
~zrnadlan
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®L.3  Fuse Correcnion—The enersv regueered omel g
platimum o pafladium wire 5 constant for each expermiom of
the same amount of platmii of palbadio wire 15 used. As e
enerpy 15 mall, its effcer i cesennially cancelled oul mothe
relationship between the standardization experimints and ihe
calorific value desermisations, and it can be segleciad

X1 4 Reperiing Reswins tn Other Units:

X141 Express the pross colorific value o joules per gram,
calares per gram, or Bnosh thermal units per pownd. Tee
relatenships begweon thess tnils ane given beiow,

& Inrarmatiemad Table (7T calaria 4 MRER F (1)

I thermachemical calavic = 4F84 T

PIT galiy = 1.8 Buib
I B — 1506 ]
1 B or | MBr = LO3306 GI

Prict 1o widespread adopgion of 8T weits, the wnit MEw was
aongnzlly defined as one ihousand Bau, presamably froan the
Reaman smersl sysi=m whers "M stands for ope thousand.
Todzy, this is easily confescd wirk the 7 mpag M) pratic]
which muliplics by o fuctue of oee million. In an zucmps s
aworiiong conlosion, many siill wse MMBw o represent one
mitlion B .

I Bouth = 2.3 T4
T Bl = 1326 Gl

X1.2.% The combustion of fuel o prodoce eneray sesulis i
e ermissian of combostion hyprodocts, The exace lavels and
twpes of zach emission depend on the wype of fuel ased, the
efficicnsy and age of the equipment, cmissions comrols that
ray ke mandsted by regilatory sgenoes, and other dncior. A0
emissions facmor 1s & valee thal arempts w eelie the gquaningy
of 2n emission released (o the aufosphers with an aclivily
asaocrated With 15 relesse Lo conl these facrors are often
expressed as the masg of the emented metenal dvaged By
snergy released during the combustion. Soch Tectoes Taciliaoe
exirmialion of emissions from wariows sources, Carbon dinxide
(G0 emissions from he comabesion of fuel can be deter-
wged gechmately regardless of fow the Toel s used as hese
emissions dapend almoar exclusively on the carbon content of
the fael, The sume is wue for seifor dipxide (504), where it
smginates fom the sulivr content ol the fuel, Both carbon and
welfir e zbreost complaiely cxidived duting combmstion and
2l carhen and salfyr in the fued ane gotimmed o be present, in the
fine gases as OO amd SO0 sepoctnveiy, The energy relemaed
may be expressed a5 enlaer the et Beat of combustion or e
heating value (LHY} or the gross el of combustion or Lisiu
Reating vahie (HHVI The net hear o combazstion is gemessl iy
closest to the actual ereray yeld, The gross heal of combusion
which includes condanszion of Lhe combestion predocts 1=
greaer by ahoatt 395 n the ease of ozl 2nd depenids munnly
e hydragen coarient of the Tacl The appropniaiemess of osing
LEV or HHV when calonianng st Setors depends opom
ihe applicaton. For combusbon where exhaonss gases ame
corled before dischargnig, HHY (s inore appropriate, Whers e
et 15 made 1o extract usctnl wosk fmom hog exhaus gases,
she LHY 35 mare switable inpracier, ooy Heropezn pebl-
cavont report LHV, whereas Morib somerican pablications naw

TIERY. Geaeral forsnalas o caloslute erpission factors for ©02
andd BO2 are wiven below,

X142 To express carban at kilogeams of carbon dioxids
T prpajonle:

b kil = (% w 44012 Hear of combistion, Vyh x
i

Thiis i awmenzally egqual 1o meic wns (1) of cuboo dioside

per erajoirle {TTh The facior 44712 15 the ratio of the moleenlar

witghes of £, and cacbon, The alorementioned fecinor i wsed

i it coenenersiad practies riher tan e exact satio of e

mealecalar weighes 44,0008 12,011, This rosuls in an oor of

1 reporied valoe of no mose than 001 %

Tre mom=31 units:

C0 MBI = {7, % = 44410, F et of combusiion, Bl

= N0

W4 22 To express sulfur as kilosrams of wolfn dievide
rer gyl

Sk kpAGl = (8 % x £33, Hent of combustion. Tt =
L0000}
The facws 64032, 15 the rane of the meleetiar weighs of 30,

and sulfur,
Tor woan 5T s

S0, JE B = {5, Tow 64033,/ Heal of combustion.
BroThp s 10000

WA Sample Calewdaions:
X150 Be Congciry:

z = [(Fexmy +el + 6200
Hi: = 26d3d Lig
e = LM77
el 2= T2 enl w G NN N« 507 §=43.0 F aced comcchion
|y ditration)
NAF = A3 T (30452 kil x 1D0ETE = )82 IK ni
ridensed cnergy .
il = K, {Chmmel ) = 57 mm wire copsumed (.95
Brmen 3 37 wan = 55 1) fose correcion
! = 2 B
£ {i26434 Tfax 00T 33+ 43.07 + 59317 Saoee,
and
A = 258 EC.
X152 Hewt of Combustion {firation method i
D gtgeors) = MBI -el -2 -edued]'m
o = 182358 a0
! - 24T
of = 1290 ml > 01000 M % 557 0 = 7700, 1l
i correcting
(s = & Chomel O x 54 mm wire consumed =
0.9 Famam o 34 o = 32 1L Juse comectiom
o3 = 555w 124 % B x 07423 2= 501 L suilw
comrection
Iz — 45025 Ife w G2043 = 8403 1) Loenbisleni
aid comection
i = 7492 g, mass of sample
(L = {0358 B0« 2100 - TR 0

ST - wans 1467933 g ndd
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Q = 2091 Jig
XLAE Heew of Combusnion [ealcwlared nirie acid method |-

Do (grezz] = [1E)— 2] - eZ-c3—ed]im

E = M58 170

P = LA

NaF = 1.61 Ik of released energy [from ¥1.4.1]

el = LA/ 1000 = 10258 1O w 24100 = a0 7
I, munie acid corsection

o2 = K Cheomel O » 534 mm warg consomed -

086 Timm = 54 aen = 52 1 fiese costecnon

of = G270 L34 % 5 007433 g = £33 1 sulfur
COTTECTinn

4 - 46025 Ny x 0LHM3E g = 9403 1, comhbustion
el corvection

kD = DT423 ¢, mass of sample

[ = (10258 10 = 24T 500 - a2 ) - 52—
AR AT — 404 31 S 07425 g and

Pras = 2B g

XL OXIDATION OF COAL AFTER SAMPTING

X271 Gross Calorific Value Stability of Coal

K210 Table X200 iMustrates the wend in e geoss calonlic
valie ef fweive coul samples over a three aed a half yeas line
period. The resnlts are dry hasis valoes axpressed in joukes S
Lrumm, The proficiency est resull for each sammple represenis the
consensis value from 83 w 120 lsbermories. The stabuiy
seady was eondicted o aingle loeation on & single bonls of
sach mawerial aver the tirme frame hsied 1o (he bk, Witk the
cxvepiion of the anthracite sample, the hesting ealnes dimmn-
Shed snvwhere from 250w 950 K. The average monily
degradetivn is in the raage of 6 10 23 Jfa. The high ond of tis
rangz s pime pessest of the reprodiciibiy hmit of this
Stanctard Test Mathod for Bimminous coal.

K212 T s apparcent from these tesulis that the heating
value of the majosity of couls definitely decreases wah time,

Frome the time it Joaves the mine, coal slarts o dearade. AT
coils, uther Mun wnThracifes, tend to be wery sensitive
axnlafma FErposore 0 air ar ambient emperatore causes
deterioration o the exient that vaiows properties are alTecied,
wnciuding the heavng wvalve. Dezls of the eudanon can be
sxplained in iores of chemical changes but the mechanizms of
aRidalion ure uncleer B the herting value is changing s a
reslt ol thesg chemical changes then it faw G assueme that
the amodind of the frpdaments) compbiling consuleenis 6o the
heatiog value, carbon and hydmagen, mos: also be changing. As
awreRatl i s 1 v ed o use coad sumples sz cheek for b
or dm podine guatiy conmol o guality assucance purposcs
withoa akina s degradation e account

TABLE %21 Stability Monaitoring of the Gross Colorific Walue of Praficiency Test Samples

Hampehy Conada Dolwmbin Sowth Conada Ihass
Snurce Aikeria Al Erlish uia
_ . N Colurbia IR TGS
Rart Supl: ik him T Tmeb b
= WA T0EGT jEes-d TESS- 2000
Canzensus value 2548 SR TR rErm deuny
ngal walus amMaT 2T fatsp] R PaGh
Inital-Consensas valve B TE =31 E3 &7
Almwans EL LT L O VA= T~ ST
ATeand METE Mo Ekele mmEE 2eay
EO ] nIRER DUITT S0ORG WMAS 4GNS
HFap02 2E0E 27168 e FMET M
WA 218612 27286 putc o 3IR04 2
AU 21587 276 28245 2T648 L350
T8kl FALCE R - T - (R
[EE P74 PR pEeE JRSET meuGE
1ot BB X AT1ER 2RIEE TATRS DR
TeDecTE ZisZE 27108 204 A367H T
Ealnt Bl RE-] 25544 23145 2508 M7
Tt ) 2122h 26857 Ians F2a8a a7
SIS 212 2haLY 2E0T J242n e
Sk E glaen  PGAGG  2RENS G2aom M0
seaprane Degracaten <51 k-] a4t 250 e
Seprdetonimanth 1y 106 az i 5.0 ax

HIST st Smien Grwmany  Spor Hentuckyp Rernok, Heol

Lsa Uga e

b un mug il mib  heAn Fean
0002 DR SN 2 200-E . BOO1-E DO
704 JTARE XRETR  DAREA ;MG A eGed
azans 273@4 33873 DATES MM fland Ri64E

w3 am _sa e -k
AT STAMI apss  ERETM O A @emg e
Ererrd 27#1¢  2IFEE 24287 3175F M40 SiBAA
avan 2/ 33feR ZBOER  RIPNE A124% 318ER
2750 Frmd AT PRI 3R 3RDI 39BEG
W IMET FMEE moRS 1633 aNeT 3R
2T oxieu ] AT 2608 N7 150 Jipad
337 IPMT RITIT TT0 B8R Athe F1EED
37874 2@ 3IFEt  PTMED 31880 MASA  AfEED
12054 Trads  3EAd RN 21mRE BT AT
ERE T4 AT FEmeR 31855 0% 31T
q2har e ¥ FaT 1423 S0555 Ell
F4TR o . = TEDG S138 s Kl 41286
7480 WAWT  TEED MiEER S0AM W4T

ITAE 3BTS  ITRER  S1MEN MOE1E 91458
2 T .kt W@ T o2 3 iEE Fri A
] -1F BF zZa 123 [0 1.0
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A3 TEMPERATURE DEFENDENCE OF THE HEAT OF COMEBUSTION VALTT

MAL Inoan acma!l celarierie detensdnetion, the calorim-
fier and s conents Ederro O IRCHEESE IR LCMBeralEre s
resull ol the Bomz rescnom. Tnojrder 5o oblin, rom ihis
ubservod rporeioe nee the e of combushon at sooe
Teferenes [epeEraiory  thal  Bffere frem dhe actual 1esr
LEPEraTie, (1L Reroiaiy O D unieriinding of e
affictive bl wapiniy o] Plk ghe amel pus.c-:nrnhgmi-_—..;
spalets, The dilference ot g et allivers one e
derermane the iemperatare depeedenge o the hear of combus
Jon valus

¥3.2 Jor ke majority of hydrooarros., includige coal, ts
temperiture dependence of the hewt or cpmbgshion valoe 15
dozneated by the differemce oz the duem kear of vaporzation nd
waler, uvmgimabnp frem d@ie oel ocepved hydrogen in e
swmpaly, betwern the s and reterener omperiteeey, Fack
papveniage poant of fact hvd ngen oot geaan saetipde. ynell
L0 mg of Tgaid water in the Someb, The wmperaare depen
gerere ol the latent heq gl wvagmarEann of waer conrribipes
Gueetly o the lempeiee dependenes 0 the restiing hosmb
determined gross heatng valee, Forocwnple, o one prien
(dry busish combusuon sampls conbae 5500 foek hvdnesen
1o hrmed. The :r.'al.lle‘_g anduanl nf I|-=|_ Lownet bormed oy e
Bonsly = 20l a geane. In thia cine. tie veiadur s dependonge
af the Latem bear of vapariraton rexnie. e 1 diferssec i e
i cleterrmined pross Reat ol amnbzeaon ol 14 a2 s
Diown 25 to B30

CaesiEn: velune
12 some athar

3.3 Correcting e heat of com@dsinsg
determimed 21 a0 arhimary wa semee
T fesemy e lenperilne, fos cvunqle 2000

PREIEL = g R faa

whore
i = this comstanl WAz sense st ol corbstion of 4

o nesd saemple.

o = the hydeogen confrer ol the samgple o owmeh
sercert excluding e bvdrigen comirbuted oy e
ampis moElee.

= che dhillerenee an the specifc letmmal ancigy o0
wler belwsen the pageons and hoguid st Thie -
etherwise known ag ghe latent Bear of Yaporiague

somaLans wolume,

of v e

Tohde X3 1 olier: values of (e specific unemal o
vadrn o r e baaperdane mege of 20000 40 °C, The pres s
depemdence of thig wvalue np o Pl oy e i
with huoby calorimeric 2esting is insignifcert. The change in
the spooihc mremgl energy of weler over any Oy de
ancreie i iy dhe rapge of 20000 40 O s <13 T

St Wenile non bnpercepoble. e variaion wothe boaes
wohi ey mngdest derme aiure span s past @ small fracion o
o odieibaluy of the st d est mohed, The Budiog:
it benzale aeid (O HCO0H) 15 49505 The 4o
ozen cement of the majosiny of cozls is berween 4 amd £
i fhr fesl a:m:|:|||.' sontatns: Toughly the same wie:
i os e calibion, @ prachical spprodemalion
ticanship 31 05 rzalized By simply uping |
iznn walue ol ke colibranT i the referemee s
standarchzing @ ralorimeler (hai s CpEratEs wi o
EL LETRRE TS,

TABLE ¥3.1 Specifis internall Cnergy of Water

RN RSN o g dfE) " n Jiguich ¢ ig " AT
i) I42E &553
i IR E 104 7d
ofl EERtE 12566
A TARERT 146 57
= BAER T 18742

. Kedl, NESHAG Siebm Tabos, Fectssr .o

4. tallagher, and G.
 Lorp . THHG

REFERF MUT-

A % laetz] g Frowsntarusn o Lot oo Uecmid Cnan Aaalia

Ann ol Zalgisy
anne unl brocwd:
%

oaodanls, Yl 10 pU1E

wveanbaeire cakrg
<en Fie

S e nrkls

T Aennder e Blecbeiog STAAL Yol 120, 1ok

o b e T " DO Peme

eny B35, XMBIEA (w6 pp Ti=1d
4. aml Pucker, O Rudics in Bomb Talorimer:s
pn-” Fucl, FUELH, Yol 34, 1833 p. 306-314.

5 Tuldey vl Chetinnal Thorasadenmue Proscio, -
Leesaine grs] ) gt €. Chegamic Subesamcc:.
“Mhvs, Chee Reft Dara, 1. Supplemen Na. 2

B amd P, C Sdildics w Bowl Culdnizizy
rnal Sultaric Avid,” Fw L Fael B Wl 37, 1954, 1
T 2. znd Toyplor, B N, The M86 COTIETA Meg
o e Fundsnental Fhs scal Cunstants.” Joroncd
Bl Parz, Vol 1T M 4 Davy e PS50
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Lembar Data Keselamatan Bahan



Lembar Data Keselamatan Bahan

Berdasarkan EC Directive 91/1535/EEC

Tanzgal werbal

Tdentifikasi bahan/preparasi dan negara/tempat mendapatkan
Tdentifikasi produk

Mo kmalog - HE R
M predok Sowlanm carhonane decalrydra: GR Tor analysis 150 RBeag. Ih B

Penggunaan ."Jalmn.:'p rEpraras

Beagen umnk analisu

Prociuks: bahan kimia

fdentifikasi Perusahaan/Penanggung jawab

Pertsihaan ; Mlerck BGas * 64271 Darmsiadt * Germany * Phones +496151 T2 0

Mo Telefon danara @ Customer Call Cenrre @+ G 0800 140 1253 [Toll Free)

Komposisi/informasi pada kandungan bahan

A% Moo 6132021 EC Index Mo
Mo 28614 gfmol CC Mo
Formula Hill: CNagOry # 10 HaDr

Formmula kimi - NasC0q = 1 Ha0

' MERCK

(T B2 2005
T {6 2K

Q51 Q05 00 2
MRS S

Identifikasi hahaya

Minpiritas: mati

Pertolongan pertams

Sewclab menghonep @ hinp odara segar.

Selelah kontak dengan kuliy; cuci deagan aic yang hanyak. Lepaskan pakaian yang wrkomamingsi.
Seielah kontzk dengan weata: bilas dengan air yang banyak dengan kelopak sl berbaka bebar,
F[||I:-||||31 dokier

Sewelah menclzn: sepera hen korbam sir mimnn yang banysikf lubung dokier.

75}

Tindakan pencegahan kebakaran

Tfinhia [u'.rn:ltﬁl:'.: g ek

Pada penyesuaian erhadap bahan yeng ditempaikan di ngkungan terdekat.
Resiko khusos -

“Tidak mudah menvaly

Peralatan pelindung khosus nuuk kebakasan:
Jamgan tinggal di zona berbahaya wnpa melengkapi din dengan peralzusn pernapasan,

Informasi lain :
Cegrah e peradam kebakaran memasubi zir permukaan atan air wnzh.




Lembar Data Keselamatan Merck
Berdasarkan EC Direciive $1/133/EFC

106391
Sodium carhonave decahydrae GR for analysis 150 Reas. Ph Bur

Mo kinalog -
Manma peodok -

6. Tindakan terhadap tumpahan dan kebocoran

Tindakan pencegahan wntuk personil wrkai : Hindari penghisapan debu. Hindari konak dengan bahan,
Pasikan pasokan udars separ didalam reangan wemog,

Timdakn perlindongan ngkungan: Tamean biarkan memaseks sisiesm pembangan koweae,

Presedur pembersihon { penyesapas: Ambsl dalarm keadaan kening, Teruskan ke pembuangan, Bersihkan area
yang kerkena, Hindan pembeniukan debu.

7. Penanganan dan penyimpanan
Fenanganan
Tidak ada persyaratan lehih fanju.

Fanyvimparan

Tenuup sangal apar Kering. Pada + 15°C hingpys +25°

Persyartan unwk ruang penyimpenan dan wadah - Jangan sueskan wadah yang werboa dari Ineam ringan.

8.  Kantrol pemaparan/perlindengan personzl

Perglaiun pelindung perorangan:

Pakaian pehmdung arus dipihh secars spesink ok wempat bekerja, termaniong konseniras dan
jumlah bahzn berbahaya yang ditangani. Daya wzhan pakaczn pelinding kimie hares dipastikan dard
RUEET r||:|'cint=_ suplier.

Pelindung pernapasan :
Pelindung mata

Pelindung angan :

Higiene indise

heky

ji chengran Baban 1ers2mit.

ara ganii pakaian vang terkonaminzsi. Gunakan krim pelindung kolic Coci iangan dan muka sewelah

’ diperlukan ketika debo dibasilkan,

diperiukan

Dengan kontak penuh

=han samag iangan: Rlaren mitrile
Eebalan lapi=an: D11 o
Wakl wrobosan: > 4800 Min.

Pada sa erkeng percakan;
L=
K. 2 lan lapisan:
Wakla terobosan:

Foanl munbs
ol
= 430

SR, 13Ngan;

i,

p uiesgriban apesifhos poda -

S:'_nmJ_r_ LR pehndum,
i i abungan 4 EN374, unmuik contoh .

EC direciive E9GRAEEC d
WL 741 Dermgnl] 1, (kom = A1 Dermanll . (komak

percikan). Wakiu terobosan yang disebuikan dimas ditentulkan oleh KCL
dalarn ujp laborawoeinm besdasaskan EM174 dengan sampel 1ipe samng

Langan i, ] |n_|l,:ric:4r|

Fekomendasi ini berlabu hanya omuk produk yang diseboikan dalam

lernbar daia keselamaan dan diberkan obleh kama seseai injpan yang kami
maksud. Ketiks mejannkan dalom aun mencampuerkin dengan bahan $aim dan
i bavah kondisi wang memymgsng dar kondisi dari yang disehokan

dalam TMN374 silahkan hubungi suplicr samng targam CE neom (misad KCL
GmbH, D 36124 Eichenzell, Internes: www lecl.de).




Lembar Data Keselamatan Merck
Berdasarkan EC Directive 91/155/EEC

o ko @ 106301
Marng prodak - Sedinm carbonawe decahydrae GR for anzlysis 150 Reag, PR Far

9. Sifat fisik dan kimia
Bentulk padal
RUhET |1u|.:h
Bau ldak berho
nilai pH
peula 021 Halh (25 °C} 1t
Tk lehar 33 b
Tiuk cidih vidak peredia
Sahn penyalaan vtk nerseddin
Tilik myali Lk deriidng
Batas ledakan Iehih renduh vdak wrscdia
ik tersedin
Diensilns 200y 144 wian!
Dierilis bagan lerbesar - O 0D ki
Eelarutan dalam
ar -~ 211 i
1. Stahilitaz dan reaktifitas
Kandisi yang harus dihindari
Permanasam kuan.
Bakan vang harus dthindari
Reaksr ¥ Rebal dapal terpah dengan - alusmamuem, lugarn alkaiin ianah dalimo beniok bubuk, REMYAWL
niwrn organik, (lnorine, logam alkali, nonmetallic oxides 7 panas, konseowasi sulfunc acid.
Produk penguraian yang berbakaya
tidak aca informas] yang lerssdia
11. Informasi toksikologik

Torkesivitar alot

LCsp (penphimipan, ukosy 2.3 mgd f2 b (semyawa anhydrous) (TUCLITY),

Dy (oeal, ikus): 40600 makg {senyewa anirydrous) (TLCT 0

2 Ehusus pada hewan percobodn: Ui ot pada maa (kelincilk: s (senyiwa dnhydoons)
RIEN

tasa paatas kewle (kelinet): Troass mogan (seayawa anhydrus) (OBECTY 4047

(e

Toksizitas subakus sampai kronik

Mutamenizinas hakerial @ Uscherichia coliz negaul. (senyawa anhydrous) (LiE)
Tidak ada efel wrmageniik pada bewan pereobasn. (seayawa anhydeons) TUCLID)Y




Lembar Data Keselamatan Merck
Berdasarkan EC Directive 91/1 33/EEC

Mo kaalog - 1063491
Marha produk Soxlrurm Carbongle decabydrale GR for analysis 190, Rezg. Ph Ba

Tfoemtast oksikologik lebik lanjui

Setelab meaghing deba: i ko parih,

Letelah 1er|3d1 koniak dengan kol s dngan.

b eontak maa Tl'LL‘ﬂ

Seacheh tenelan © wrijadi iras pada membran mokosa di ronlow, pharyoe, ocsophases, dan saluran
pasirpinestinal.

Dhata lehif lnnjur

Produk ini kams diangani deagan bad hai lazimnys jika mengnga kintia

12, Informasi ekologik
Depradas biobagk: Mewnda ontek mengukuor biodepgradzbnlnas sdak dapan digonakan ok bahan
WGTEANR,
Trerilakr dalasn lisghoap lagkungan: Konsenrast dalam organisme lidak difaraphan.
Efck ekmoksike Efek hologik:
Toksisite: pada ikan: Lmacrochires LCgpe 300 mg/l/86 h (semyaas anbydroes) (TOCLID);
Toksisitas daphnia - Daphnia magea ECg; 165 mg,."l FR b (senyawa ﬂrhy:lrm_m (TLICLTDN.
Diara ekologik lehik lanjol: Brharapkan lidak ada masalah ekologi jike produk diangani dan digonakan
dengan hati haw dan penoh perhatian.

13, Pertimbangan pembrangan
Produk
Fizhan kinid harus diame sesuai dengan perateran nasional masmg rasing. Pada e resalog
anda akan menemukan informnas spesilik meéngena negara dan hohan sera patner konlik,
Pengemasan ;
Kemmasan produk Merck banos diboang scsoan peraturan spesifik ne harus milewat siskenn
penaembalian kemaszn (packaging retumn system’. Pada wonw mlrnlo-ml g undin akan menernikan
miftemees khiesps menmendd kondiss nadional masing masing sena ket [ELneT.

14, Taformasi transport
Trclak 2o sabgek peraturan IRANSPOT

15, Informasi peraturan
Pefobelan mevruy EC Divective
Sirabol & ¥ Mfengeritas
R phrases: EL Melemarritass mata
5 phrases: 22X

EL lakwd

BC Moz

Informzas kain:




Lembar Data Keselamatan Merck
Berdasarkan EC Directive 91/1 35/EEC

Mo kaalog, @ 106301
Mama produok : Sodiom carhonare decahydrate GR for analyses IS0, Reag. P Eur

Alasan perihakan

Bah 7 : kondisi penvimpanan.

Perbuikan secara keselurubzan,

Perwakilan regional:

Afama Merck Indonesia

Eamntor Pusa;: 11 TR Simaispang Mo 8 Pasar Rebo Takama 13760 2 Phone: <42 21 8400081, 462 21 87701415
Kantor Marketing: Gedung PP Plaza J1. T.B Simawpang No 57 Jakana { 3760 * Phone: +62 21 B415389 ¢

emal: Chemacals@enerck,onad

Trformasi yary serfomdnng Oi dejum ind berdamarban pade pengeiahran terkini, Informo:
R paneharkan produk sesuTd demgan dndekan peacegohar-den Beselanean Infermasd ind ddak
re g sifor dari progk,




' MERCK
Lembar Data Keselamatan Bahan '

Menurul EC Directive 21/155/EEC
Tanmzgal wrhil - (B D 2002

1. Tdentiftkasi bahan/preparasi dan negaraftempat mendapatkan
Tdenrifikasi produk

Mo kawzlog : L0
Mz prodik Silsca gel with mwnisiare mdrealor (o g 3
mm
Pengrunaan bahan/preparasi
Beagen vatok analisa
Produkst bahan kimia
Tdentifhasi Perusahaonempat imerdaperkan
Perusaham 5 Morek KGaA * 64271 Darmaiad: ® Germany * Phone. +49 6151 720

M. Telefon damrar @ Customer Call Cemtre © + 62 08 L4 1253 (Toll Free)

2. Komposisiinformasi bahan

preparas sl pel

3. [dentifikasi bahava
Tiddak ada produk yong berbahiya sepend dspesifikasi dalion Dirccte A1V54REEC,

4.  Pertolongan pertama

Helelzh teshirup @ hirup wlira w2 gar

an kuli dengzn air yang cukup

Seelah konak desgan mans | balas dengan air

Selelah tenelan {dalam jomlah besar) © konsuliasikan denman dokler jika merssa wk enak

Ln

Tindakan Pencegabhan Kebakaran
Media pensadam yang socok
Tralam penyesnaian bahan, empaikan di hrgkonman

Resiko khusus ©
Tidak muedah menyals manghin mebepadean nap yang borbahaya,

Peraluzn pelindoge khosus omuok kebakaran:

Jangan inggal di zana berbahaya Gmpa mengginakan perilalin pernigrisn
Informass Lain :

Cegab o pemebianan api ekl a0 permiukagn aiay ar ianal,




Lembar Data Keselamatan Bahan Merck
Menumr EC Directive 91/ 155/FEEC

Mo katalog - LR
e prodduk Silcy gel with motsture indicatoe {oranpe el disicoant - T3 mm

Tindakan terhadap tumpahan dan Kebocoran
Tisdakan pencegaion uniok persomi terkat - Hindan pembenkan deba;, jangan menghimp debe.

Pengulures prodeka hagt Gaglamgm: Tangan biarkan memasuki sistern pembuangan kotoran

prosedur pembersihan f peryverapan Keringkan. Teroskan ke persboamgan, be

0 AN AN LETRen

Pepanganan dan penyimpanan
Perangaran -

Trekak sl persyaratan lebib lanjug
Peavimpanan -

Teruup samzal rapal. Kering, Suhy penyimpanan - lidak 2da haasan

Kionitrol pemaparan/perlindungan personal

Peraglatan pelindung perorangan

akaizn pelindung bames dipilih sesoai iempa bekerja. tergantong konsenirasi dan jumelah bahan

berbahaya yung ditangant. Kekebalan pakaian pelindung kimia bames dipastikan dari suplicr vang
ik
Pelindung pemapasan : diperiukan kenika debu dibasilkan.
Pelindung tangan : Dresyram Bomtak penub -
Fahan sanzng i Ko niinle

Hetchalan Lapisan 1l o
Wkt eroboean: =480 Min.
Py s letkena ;a:l:tul.:an'
Bahan sarumm iansamn: Koared navrile
- Eeienalan ds3in 0.3}
Wk werobosan: =480 Min.

Samne tznean pelindung yvang disunakan haros mengikul spesifikasi pada
i ive HOMEGERC dan siandar pabungan d N34, umuk comob
P Ehermanril®: (kontak pemzhy, V30 C a8 Weloums {kontdk
percikan). Pemecahan yang dischnkan diaas divvomlan oleh KCL dalam
uja labararorinm menusm FM74 denpan sampel tipe sarung wmgan pang
dianjurkin.

Anjuran ine digunakan kava omok prodek vang e lean dalam dafiar
datd keamanan dan disupla oleh kami seperiidal pesafikas v
kami makswdkzn. Ketika dalam pelannan man pencimparan den; e
| terdanat pemyimpangan koadisi dad yang dischinkan dalam ENIT4
silaltkan kontak supher CE approved zloves de.p. KCL GmbH, D 36124
Eichenzell, Inmemew womw kel det.

Higiens ingdusin -
Gami pakaian yang 1erkenaminasi. Penggunazn eream pelisdung, kuliv dia
bekerja dengan bahan tersebul

urkan. Ceci tangan sewelah




Lembar Data Keselamatan Bahan Merck
Menurut EC Dircotive S1/155EEC

Mo kawalog : 101969
Marna produk Silica pel with moisiore indiczior forange pel) desiccant - 1 3 mm

Sifat fisik dan kimia

Bemuk : aranul

Warna : OrngE

Bam - Lak merhau

nilal pH

Tutek: lebar

Tizk didik

Suhi shmber nyala Liddatke aneday

Tizk nyala Lidiake inclae

Bawas ledakan lebh remdah tidak ada
lehih tinpgi

Rzl jenins
Berat jenis bulk
Kelarutan daigm wr

J‘:n}'u&uum Lerrngl

Stabilitas dan reaktifitas
Kondisi yang hanes difindari
Peranazan kmat

Ha.fu;m vang harus dihindiri

udak ada mfannas: yang leredia
Progule menvusus yang herbalaya
1idak ada informasi yang tersedia
f.lrﬁ!rma si febik larjet

Eigrskoms

Informasi toksikologik

Tk cisitas akur

(s knaniiend ks produk ind ddak ada
Informasi roksikolog lebif lanjur

Sila yang berbabays relac? Ldak muenakio erjadi.
Terhirup debu hamus dibindast karena debu inen dapa merusak fungsi organ pemapasan

Dyt lebih lanfus
Produd: ind hares ditangani dengan hati ha sepend werhadap hahan kimeanya




Lembar Data Keselamatan Bahan Merck
Mengmr EC Directve 91/ 155/EEC

Mo katalog : [
Marng produk a gol with moiswre indicaior (orange pel) destceant ~ 1 3 mm

Informasi ekologik
Efek chotoksik: Dida kuanttaud pada efek ckologik prodak ind idak rersedia

Diasta ekelognk Jebih jaub : Dhhasnpls k adn maszlah ckologik kenka peoduk divangan: dan
digonakan dengan hat hau dan penoh perbotan

Pertimhangan pembnangan
Prowduk

Bahan kimia hars diatur, untuk menyesmaikan dengan peramran nasional. Pada werw renlogisik.de
andz akzn mememikan negara dan behan  infoemas vang spesilik sehaik kontak paner
Pemgepatan :

Pensepakan produk Merck harus diamr omuk memenahi pecansan spefik nesara san bams melewan
sistem pengembalian pensepaloan (packagimg remen syitem) Padi araw retsobomsk de oz aks
menenkan mformasi khusus pada kondist nisional yang diharapkan sehaik kondak pawner

Enformasi transport

Tidak aca subjel: paraturan transpaor.

Informasi peraturan

Pelabelon menwrut EC Directive
Simhal
R phumses:

5 phrases:

Informasi lain:
FPerwakilan regional;

Alamal Merck Tndonesia

Eantor Pusan; J1 TH Simatupeans Mo § Pasar Rehbe ek
Eanwor Marketing: Gedung PP Plaxa J1. T B Smmawp:
el Chemaeals merck.en.id

G2 21 BAOOKRY, +62 21 377
3760 = Phone: +62 21 841

Irferrmred pany ferkamduny didilnom fni berdasarian pen R ferbar frformass ing
Heen gk produt seswad dempan dndokan peucegohon don becelameion. Infermaesd ind fidak
myamn aifir doed prodik




i
' MERCK
Lembar Data Keselamatan Bahan '

Menurut EC Directive 91/155/EEC
Tangmal werhic 16504 20604

1. ldentifikasi bhahan/preparasi dan negara/tempat mendapatkan
Felanrifibasi prodic
Mo kmalog - 108G
Mamea prodok - Cilass woal LA
Penpgunaan bohandpreparasi
Prociuksi bahan kimia
Faentifiasi Perusohaaniempal mendaparkan

Perusahaan : Merck KGah + 64271 Darmsiads * Germany * Phone: 449 6151 720
Wi, Telefon daror Cstoemir Call Centre 1 4 &2 OB 180 1253 {Toll Tres)

L Kompasisifinformasi hahan

CAS Mo GIOUT 1T 3
Crermian FoodstulTs and 266 M6
L. Consumer Goods Act

3. Identifikasi bahaya - -

Tigdak ada produk vang berbahiya sepe dispesifikas dalam Directive 67548EEC,

4. Pertolongan pertama

ia keleban

Sewlah terhimip © hirup wdara segar Kaopsuliasikan ciengan daker bil
1 yane werkomaminasi

Sewzlab komak pada kuliv cecl dengan alr yvang cubup, Lepaskan na
Selelah komak dengan rata ; balas denpgan ar Panggil ophlamaologis
Seiclah wnelan @ Berikan korban minum air yang coiurp Konsuhasikan dengan doker bile ada keluban

5. Tindakan Pencegahan Kebakaran

Media pcn);_n;f_ulfl yang Cheok |
Dialarn, penvesuatan baban, wempatkan di lingkongan

Resiko khusus
Tidak masdah menyala

f.  Tindakan terhadap twmpahan das Kebocoran
Tindzkan pencegahan unik persond] wekade : Hindari werjadi dan werhisap debuCherizorb® )

prodedur pernbersiban | peayesapan Kesinghan Tesughan ke pemnboangan, bersihian area vang werkens,
hindan wrjadinya debo




Lembar Data Keselamatan Bahan Merck
Menurut EC Directive 91/153/EEC

Mo kaaleg : 134036
Marma prodak Glass wool LAE

7. Penanganan dan penyimpanan

Penanganan ©

Teedak ada pesyaratan kebeh b,

FPanvimpoana ;

Tertonng sangal rapas. Kénng, Suhu penyvimpanan © tidak ada baasan

. Kontrol pemaparan/perlindungan personal

Peralatan pelindung perorangan

Pakaian pelindumg harus dipilib seseol empat bekerja, wer=anwng konsentrast dan jumilzh bahan
herbahayy vang ditangani. Kekebalan pakaian pelindons kimia hams dipasikan dari suplier yang

haik
Pelindung pemapasan :
Pelinduns mima :

Pebindung 1angan -

diperlukan ketika debu dibasiikan.

dibutubkan

Dengan kootak penokh -
Balian sarung lampam: Farc naale
Kecbalan hagsan iLlE mm
Wakip ierohocan oo ARG Bdin,

Pada saar eckenz pererkan;
Bl snmg Gmpem: Farek nonle
Kerbalan laypan 0.0t mm
Wakin werobosm: =450 Min.

Sarung Lumgan pelindung yung digunakan harus mengikol spesifikast pista
EC direciive BWSEAEEC dan siandar gabongan d EN374, oniuk condoh
KCL 740 Dievmatral ® (konck penuh), 740 Dermari 12 (komak percikan).
Pemecahan yang disebulkan diaas diventukan oleh KCL dalam uji ’
laharaworinm menpme EN374 denzan sampel Spe saming angsn yane
dinmjurkan

Anjuran ini digunakan hanya unmk produk vang disebuikan datam daiiar
s keamanan dan disupba oleh Raro scpenidalam spesifikas yang

kami maksudkan. Ketika dalam pelamitan ais pencamporan dengan bahan
lain  perdapa penyimpanean kondisg dan yang dizcbutkan dalam EN274
silahkan kootak suplicr CF approved gloves {e.g KCL GmbH, D 36124
Eichenzell, Intemer www.kel.de).

e halan eerasbol

9, Sifat fisik dan kimia

Fennk :

Warma :

Biam ;

milar pH

Tk lebur

Titik didih

Subu sumber nyala
Tiik nyala

paday

1ak berwarna hingza puith

tak Berban
uiddak Ay
tickek ks
mdal s
tilak adz

T gielak e




Lembar Data Keselamatan Bahan Merck
Menorui BEC Directive 917155 EEC

Mo kazabog - LG
Mama prodok @ Cilzss wool LAR
Baras [ecdakan lehih repsiah ridak ki
el topz Lickk aaky
B jenis Ldab adi
Kedieruian dabim
anr 020 " vk By

M), Seabifitas dan reaktifitas
Kondini vang hares dikindard

tidak ada mformas yang lersedia
Bofun vang harus difindare

tidak ada infarmasi yang tersedia
Produk renyasnt vang herbahaye
udak ada nfrmad: yang lersedia

11. Informasi toksikologik
Tinksisimes akur
1hana kuanihmif oksisitas produk i pdak ada
Frefoermast poksikologik leBift lanjur
Sewelah terhisg (peatikel, deba) @ Gegala iflas peda saboeas pemspasan
Penyerapan dalam jumlah besar dapal menyebabban kemsakan benkui @ pars pans,
Bewelah knmak dengan kulic - iriast dngan.
Seteinh kopiak mata ; iritasi ringan.

Dratea lebik lanjur
Peoduk ing barus ditcangant denpan hati haid sepen rerhadap hahan kimianya

12, Informasi ckologik
Fiick ehaotoksik: Dt kuantonif pada cfek ekologike produb fed tidak wrsedia

T ednlopak Lebik janh : Diharapkan Tidak ada mazalah ckalogik Setika produl: ditangani dan
digmigkarn demgam hat Hall Gan peah poerhaian

13, Pertimbangan pembuangan

Frocuk

Babian ki bames dhatir, ik ocryeszikag d Tl ' ). Pads www. reirologisik_de
anda akan menemukan negara den bohan mioomas: yang spesifik schark koatak pener
Pengepakan :

T g Gan prodduk Merck horas i uniak memenabi perzaicn spesifik oegara atan harus melewald
sdeteem e ccosintinn engepakan (packaging return systemb. Pads woow rerrolopistik e anda akan
ukan ioformag khusws pads koadisi nasinnal yang dibamphan sehaik kontak paner




Lembar Data Keselamatan Bahan Merck
Menumt EC Directive 91/155/EEC

M Beanabio - 1{RA
Mama produok : Glass wool LAB

I4. Informasi transport

Tidak ada suhjck peranican rERARON

15 Informasi peratoran
Telabeian menurut EC Directive
Simbed ;
R phas
Spt
R 16. Informas ladn:

Penwalilian regimnal:

Alamal Merck Indomn
X I B S




]
' MERCK
| embar Data Keselamatan Bahan '

Berndasarkan EC Dircctive 9171 35EEC
Tanagal lerbit : RIS
Tdfisi penapandi dan 14.07.2004

1. Identifikasi hahan/preparasi dan negara/tempat mendapatkan

Tfenrifibaci progdic
Mo kawalog : I{15HTS
Mawmm proaok - iapnestomn perchiomie hydras: Jabou 83% Me(C10400], desiccant,

aboue |4 mm

Penggunaan bahanipreparast
Heagen uniuk analisa -
Identiitkasi Perusahaan/Penangignmg jawab
Perusatan @ Merck KGan * 64371 Darmaadt * Germany # Phone: 486151 72 0
Mo Telelon dururat ; Cumstorersier Call Comry -+ 67 0800 120 1233 0 Tol Free)

2. Komposizifinformas pada kandungan balae

CAS No: G010 42 4]
Formnia Hill; ClaMzlly * x Hat) ; Fi Now: 33 08 3
Fornula kimia : Ma{CHgd7 * x Hald

3. Identifikasi bahava i

I{oﬂakdgn;mba}qnyang ronadah werbalar dapar ikt estiean kehakaran, Menginas mas, saem
permapsan dan kol

4. Pertolongan pertamsa

Setelah menghinm ; hingg sdars seaar, Hubungi dedes. .
Serelab konak pada kulits owci dengan ar yang banyak, Leposkan pakain yang terkomamanas. Fibuegs

daoker,
Setelah kongak dengan maes @ bilas dengan aic vang hanwh denpan bebapak mas werbuka lebar. Hubungi
diokter mata.

Setelah nenelan: segeea berd kochan 2 munom yang haoysk. Hubaeeg: dokner.




Lembar Data Keselamatan Bahan Merck
Berdasarkan BC Theective 9171 533 FRC

Mo kawalog ¢ |5875
Mama prochik © Magmetion perchlorate hydrate [about 33% MaiCHyisf, desicesm, abom | 4
™

5. Tindakan pencegalum kebakaran

hedia pemadan yang cocok -
Pada penyeszian deradap brhan yang ditcmpsakan < hoghoangan lenbeks

Remtka khusus @

Tadak randah meayaly, Peayehi ape. Jakkan dan baban yang modah menyalz, Perkembangan gas ala sap
menyali vang berbahaya mungion wrjad dalsm kejadian kehalkaran. Reribe ind dapar herkembang pada
safl kehakarms ¢ hydrrschlnne aeid

Perzlazn pehindeng kbusus upk Icl:hnkmn'
Jangan berada di zona berhahaya vinpa perabmian pefindong permapasan. Unik mengitindaet kooak dengan
Kulin, jaga jarak aman dan ,,umk:m pakaian pelinduey yan sosus,

Informast lain :
MMengandung vap yans kiluar dcnyn wir. Cegeh ar pemmbom kebakaran memasuks air pernakaan san xir
Lna.

6. Tindakan terhadap tumpahan dan kebocoran

Tindakan pencegaiun umuk personi] terkint - Hindar penghisapan debu. Hindari kentak dengan baban,
Paslikan pasokan pdara separ didalam roangan wenuep.

Tindukan perlindenzan l111ck1mgd11 Janzan bsarkan memasuki siswem pembuanzan koo

Prosedur pembersiban / peu}trapan .-\mhll dalam keadoan kering. Terzskan ke pemboangan. Bersibhan arca
yang Lc'l'cn:l Hindasi pembentakan

7.  Penanganan dan penyinpanan

Poprergernan -

Tulak pio persyaran lebib lanjoe.

Pervimpanan -
Teerisiup sameel rapal. Secara werpisih slau bersama sama dengan bahan pengokssdasi laie sija dan
pashkan dan surmber oyals dan panss. Kering. Sub peny : nclak s by

8. Kontrol pemaparan/perfinduigan personal

Feralatan pelindieng perorangan;

Falazn pelindung hanes dipilit seeara spesifil nnik wempal bebeja, ieraane? konsenirasi dan
Jumilzh hahan berbahaya ying ditangsand, Dy (ohan pakatan pelindung krmia hars digasikan dan
masing masing supler.

Pelindung permapasan : dapeerfukam kotka debu diisdkan. i B 3 (e DIN 31515 mmuk
partike] padal dan cait baken wksik den sangat wksik




Lembar Data Keselamatan Bahan Merck
Rerdosarkan EC Dircetive 91/ 55/BEC

Mo katalog : I{AETS
Mama prosduk Wizgnesivm porchloraie hydrete [abow 835 MafCH s ], desiceanl, shoat |4
™
Pelindung Lames Dhemtgraat kembak ponuh -
Hubun sareng wagan; Karel nirle
Heichalin lapisun: G1i am
Wakag veniesin: =A% Wi

Higiene induswi &

Sepera garli pakaian yung terkonlamings Gunakan cream pelindury kulin Qe wopan dan muika seickzh

bekerpa dengan bahan wrsebul.

Pk sam Lerkemi percikan:
Biuhan saremg magan: Foamd, oemly
Blensbuelar Lapisan: L1 ronm
Wakiy rerobosan:

=480 Min

Sarung cngan pelimdung yang digusakan hares mengikul spesifikasi pada
B directive SWBRAGFET dan simdor pabungan o ENATL uruk comoh

KL 748 Devmacsi % 5. (koniak penohy, 741 Dermatnil® L {konuk

percikan), Wakla wrobosar yang dischuikan diaes diteniekan oleh KCTL
datam uji laboratorinm Berdasarkan ENIT denpan sampel bp saung

ungan yaurg diamuakan.

Rekomendas i berlaky hanya wak neoduk yang dischukan dalam
Fenbar date keselanatan dan dilsmikim oleh Barnn sesuan lujuan yang kami
dengan hahan fain dan
di bawah kondisi vang mesyimpang dan kondia dari yang dischutkan

el FNAT silghikan hobunet suplisr sarune wngan CE resmi {miszl 'iC("I.

maksud, Keitka metarutkan dalam mao

GmhH, D 36124 Eichenzell, [nusmeL. mka:l.d:j.

Sifat fisik dan kimiz

Benguk Pl
Warng puib
Bau : tickak herbau
nilas pil '

pikan S0 gl 11 0 125 °0) -RE
Tink lehur 51 s
Tinik didik tidak 1eraedia
Suhu pearyalage rickak eersedia
Titik nyala ek tersidia
Ratis ledakon lebih rendah tidzk wersedia

ikl tingi ticlak rersedia

Taensitas. 250 2641 glem
Diensias bagian werbesar — BN B0 kgt
Fulanan dalsm "

air {25701 - A0 et

T rlaE

idifzung herdeakon bolen
rnmi

[



Lembar Data Keselamatan Bahan Merck
Rerdasarkan EC Directive 91/1 S5/BEC

Mo katzlog LOSAT
MNarma produk : Magnesiom porchlorane hyrirate [ahom B35 Mai10)n], desiceant, shom § 4
mn

4.

Stabilitas dan reaktifitas
Kowdisi vang borus ditindar;

ek sz infoomasi vang wersedia
Bahan vang harus difindari

Beresiko meliodak dengan: bahan mudah lerhiskar, bahan yang dapar 1eroksidasi, alkenes, ameoia,

dierethyl sulfoxide £ panas, etancl, ethylene oxide, hydrocarhons { pass, ininesl acads, pelari

mkt. bzham arpanik, phesploess, aset, lm:m‘\rl chalam bentuk bubuk (Membemuk senyawa vang dapat
i

Produk penguraian yang berbahava
Pada zaa kebakaron. Liba hab 5.

Frferremasi febih lamjui
It peayaabanl aps, Bigroskopes !

L

Informasi loksikologik

Troksinitay akuy

Diaia kuaninadil woksisizs produk i ddak wersedia.

Frformasy foksikodog® ledile lonpar

f.melah mrhump Fritast terjads pada mermbzan makoss, bwtok den dyspnoez. Setelah konlak dengan
"s‘cmlah kmuak dengan wme  Taws.

Selelzh tenelan © werjad: wilasi pade membrin mukasa di muiug, pheryns, cesophazus dan satucan
masirainlestinal.

Filek disaemik - Gonggon CHES.

Ihnta lebif lonjur

Sifa baheya lehih lznjut tidak hisa dikesampinekan.
Preodok i harus ditangae deagan hai hats [azoimys ks menangam haban ko,

1z

Tnformas ckologik
Lk ekonoksik: Data knaoutil pada efek ekolor dani produk mi idak tersedia,
s ekologik leih kmpee Benku berkake omiuek perchiorabes secar wmum -
Efel hioloik :
l".k.a.n Leucrstus idus LOgy LBS0 madifas pan,
[raphnia: Daphnia magna BCgpe 1077 mg/li24 jam.
Algae: Seenedesmn quadnmnla T 360 g7 b,
Baztena: Microcysiis acruginosa BCoy 79 me/t hari,
Efek chologrk yang merugikan udak dapal diabaskan fika penarganan aluwe peenbisnganigs tdak e

Janaan biarkan memasuki pérairan, air Timbah atzo weah!




Lembar Data Keselamatan Bahan Merck
Rerdasarkan BC Directive 9171 55/EEC

Mo katabos © 05873
Mo prodoik - © Magnesiom perchiorate vdeare Jahooe B34 M0 | n], dediesant, abon 1 4
]

13, Pertimbangan pembuangan
Frodpk -

Bahan kimiz harys diangr sesuai densan perarvran nasionad wmsng masing, Pals W, sel oprisiik de
anda aban menernokan mformas spesifik mengenn negura dan bahen serla putner konlak.

Feptpaumasin -

Kemasan peodul Merck hars difaang sesesd perasan spesifik nepas st baoes melewai Scem
penmembalian kemasan (pockaging reworm sysiam). Pada woaw reroiomisok de anda akan mensmikan
ilerrnssi khassos mengensl kondisi nasional masing nasing seoa boakak pame:.

i4. Tnformasi transport
Jalan & Bel ADR, RID
UM 1475 MAGNESTUMPERCHE QR AT, 51,10
Talur periram pedalarnas (songaiy  ADMN, ADNR  ddak digp
P IMDG Code
TN 1475 MAGNESTUM PERCHLORATE, 5.1, 11
Ems FH 50
Udar CAQ, PaX
T 1475 MAGNESIUM PERCHLORATE, 5.1, 11

Peraturan pengangkuian {iransporast) dinguk berdasarkan perawsran internasional dan dalam sturan
yang berlaku T Jermms. Penyimpangan yang mungkin wpad di nopara laie tidal, diperimbangkan.

15, UInfprmeasi peraturan

Pelabelan menurm EC Direciive
Simibot @ ¢] Mrapakcidas
- i Myt
B phmases MWETOR Eantzk denzan hahan yang  mudh terbakar doper

menpakibmian kefakaran. Mengirias mmna, sioem
furitigresar dary Kol

5 phrzses: 17 Jaahkan dan bahian yang madah rerhakar, Delem ks
aezjack Bomezk dengen nala, balas langsamg dengan
air yang banyak dan minda naahel medil.

16, Informasi lajn:

ﬁ_&:mn prerabahin

Rab 15 pulabelan.

Bab & : peralatan pelindung perarmgan,

Hab 10 seabilinag dan reakutias,

Perhaikun secara keselumulan,

Perwalilan replonal;

Alamz Merek Indonesiz

Kaniow P T TR Simsamgpans Mo 8 Pasar Rebo Jakana P3760 * Phoee: +62 21 8400081, 282 21 87791415

Kamor Markeling: Gedong PP Plaza I, TR Senatupang Na 57 Jakaria 13760 * Phone; +62 21 8413889 *
crpail: Chemicals@merck.coid




Lembar Data Keselamatan Bahan Merck
Berdasarkan BEC Directive 9171 35/FFEC

N kgl ¢ 1%
Mama produk = © o Magnesium perchiorake hydrate [abowt B35 MOy Ja). destocant, abous |4
mn
Infreremd ey veebandin i dalin i pcler peen e teefiraen verlpei Snformirer i
racngpambiricn produk sesael dengan sndaban pesoegoaben dar keeclemoton, Iryjormurd i ddak
msAfanin Sim deri prodek
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PT. SURYA BIRU MURNI ACETYLENE
Industri Gas Acetylenea, Oxygen & Nitrogen

LEMBAR DATA MATERIAL uniunk EESELAMATAN [MESDE)

Karbon Dioksida

MSDS No. 108

SPESIFIKAS] BAHAYA-BAHAYA TERHADAP KESEHATAN

Harbon Qinksida A% Gis kirbon dicksada poamsl dodars . behos terkisee

Klasifkasi gas Tidak torbalar 0,034 % [wolume?, Bila lenih gean menggarggl kesenalan,

Helas & Sub resiko 22 Menghiup karbon dicksida yimg berkonserire linggi

LEN M, 1013 herhanaya e penatasRn, Paca Konsen s yang
sangal gy dapal menyehaakan kenilangsn kesadarsn

DATA FISIK dan bahkan kemahan,

Senbo! ima (s Drapmt chermprenigerui kevinspadsan menkal fefek nuarlkos)

Tilik subdlirmas gada 1 atm. -TRES dan prenaizsan bt konsealrasi ddalam uangan di alas 24

Berrat Jiownis Redalif [Udana = 1) 1522 Biw konsentrosimo o slas 7%, kehiangan sesaderan

Berriet Piobekul 44 miktah sekal tradi dengan copat

Sarbns Krilig .15 Ak remien akumuis pady Qi rencal (obng,

Tekznzm Krilis. 7343 kiPg abe nEetm=poioneg, basamen, dan sehagalrma) yang daped

Dipneisas Krilis ARR kgim®  mempusl kordisi yang bethataa

B Jenis Gas (B 1013 %Fa & 217C) 1,532 i

[Dimye Lanuk dadarn e (3 1003 kP & 3070 L0 em e

o Spesd® (5 107 3RPa & 2170 BAE5T Mg

Titk Bakar daik terbakar

URAIAN & SIFAT-SIFAT

Karton daksids sdalah camparan dan 2 7% % Kamhon dat
F32F e Chmarn | aatuan ol

Waarbon dikesicks aclalah gus yerg lidak iudah beveaks dan
liciak: baracun tidak biraama_tidak beha, gan idak mem-
bt e b maspur Senidunan marasia.

s kamon dioksida diknmas dalam bejam besteksmn,
b Bew b ul s (51} 08N SatUAN yang digunakan
dabash el

FENGGUNAAN

- INUSET MEHANEN 2N minuman.

- Ireiustsi kimia,misalnye membuz! Sodurn karbonal,

~Lnfuk proses pengelasan logam (I weldng)

= Uptuk kesmehilan digunakan itk fengabatan ki pada
Slit sertani fan lmnmea.

- Unitu permyis 1 b st K
dar ki {furmigas)

Bgae terhindas

KETAHANAN MATERIAL

HKartein deskal Hiak manyeiabhan ket seningna semua
jrmis metal hinsa dap dipergunakan, asalicain persializn
drapcang unluk Ghan kedadap proses lekaran.
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PT. SURYA BIRU MURNI ACETYLENE

Industri Gas Acetylena, Oxygen & Nitrogen

LEMEBAR DATA MATERIAL nntuk EESELAMATAN MSDS)

Karbon Dioksida, gas

PENYIMPANAN & PENANGAMAN BEJANA TEKAN

SPESIFIKA

PEMYIMPAMARN EEJAMA TEEAMN

MSDS No. 108

PEMEUAMGAR SAS

Begana tekan kanes dempan secarn verlikal di lempat yang
ik Basryisn S, Rl do Susther-sunibar pansd

Alaw masnriad yang madan serbakar

Lindimgi bapana akan , fenlama bagian kranmm,

duwi keruseian sk baik dofam késdaen pesuh st kosong.
Fangan biangn haian manapum dan alnogs g ke
nanEs di 3168 G

Pariken apakah bejana fekan letah berahed.

bk bagana Sk g beresl pesnesh) harus (e agar Outiel
terpsEng pida lempaln

Tutaptah kran Jika silleder keaong

HAL HAL YANG PERLU SERELLIM DIGUNAKAN

e e
Bzt hehain bramiryes ok Boleh hesena mingak alay ek,

Tulupkan kran Bils ligak digenaksn
Sefaly gunekan reguialor wiluk pemaksbian Ssiemn
Edattutup kren bejars leian pelabar-tahan,

ALAT PERLINDUMGAN DIRD [AFD)

Erangiah sins gas karban deoksids kesdara pelan-prtan
pesla rsargan ek Gan jeubiar das ongdpe ke,
Hali hall a2 hsman AKRR Rangat dingin

PERTOLOMEAN PERTAMA PADA KECELAKAAM

Hila korhan sadar

- piechatihan ke doerb leibuks gy Gdek lerhonlamines
mgar dapat menghinn vdars segar

- o agar batap hangal dan lenang
huburgi deides

Bilz worban s sedar

- pinchatikan ke daerab weng Sk, ledonlamis dan
b ks handuan pemataasn

- ik iedab dapi bernafus kembk, Ekukan sepend d
Adas Tindakan selan)uinye hans dilhat dan gejala dan
perkiukungrya.

INFORMAS] TAMBAHAN

Corang-taraing yeing peesjanna berfubongi desgen
permindahan afinder gas hares dileagies dengan:

- repat safety

- saiung langen kulit

Paaian kerja dan kacamata pengaman fuga dissjurkan,

KEBOCORAN

Fancdahkar ke gt yarg bersenhilas haik

Hi:nsian kebocoran bils memungkinkasn,

Farsangiear temjpat dari arah per 1S
Bt kebonaran Sdak dagal ditventikan, pindabices ek e
kan keternpal yaing aman dEn BIakan samMpal kosong.

KEEAKARAN

Eawben dicksda Sdak .
Foahion dicksadka merupekan madin pemanam kebakaran,

Doeurd st lenart basivarrss lonkomes ararun soeregra libale b

Brfurmias, reloomendis dan disa yandg adi o bom o
ini beruplan wnluk membanken petunisi dasar kooada
prngguns gas-gas BT Suryas Biro Marni Acetfens demi
eselamalan PATYRUNG fAlam menangani dan
rmergguraken gas-gas ekl

Lesritar Dada Mabenal undub Keseamatan (MS 0] unsul
gasgas i gasmsg s cenrrpurs yang dikiem oleh

P Siarym i Masmi Acedylene juga tersedin.

Famgaliah prnling demi kisekamatin pensnung gas-gas
arselal Agar Qrang-0rang yang menmnganl gas ersebut
ferrdiviin dingaen bl dian beirias D fienaerli kamuigkinan
Banaya-hahaya yang dapat srjadi,

Informasl dan saran kebib lanjel rmengenst bal-hal g
LR o g persngand sl penggurin
warg arturn dan produs-pendul ind dapat diperaich di
Eainlon-kamdor PT Saryad il MU Aokl Midakat




Page ! 113
SAFETY DATA SHEET "2::\-|:ecg|.—dlucr| o
Caste . 1RT/2005

Supersades | D

Nitrogen

1 IDENTIFICATION OF THE SUBSTANCE [ PREPARATION AND OF THE COMPANY [ UNDERTAKING

Trade name

MSDS Ko

Chemical farmula
Company identification

Emergency phone ar

- Mifrogen
ALDEGA
- N2
D AR LHUIDE 34
France
w0 RArArApn 16 TOTHER INF THONT
RAMATION™

Agraph 16 "OTHER INFI

2 COMPOSITION | INFORMATION ON INGREDIENTS

Substance | Preparation
Suhatnes nnmne

Nitrogun

Coniaing no olher compones

EC Mo

41- P

Chroeicgtns

inflprnce the classdication of the prodeet

HAZARDS IDENTIFICATION

Hizzards identification

T Compressed gas.

tn high concantrations may causa asphyeation

FIRST AlD MEASURES

First aid measures

Inhatation

breathing siapped

5 FIRE-FIGHTING MEASLURES

Flammable class

Specific harards

Hazardous combustien products
Extinguishing media

. Suitibie sxfinguishing media
Specific methods

Special protective eguipmeant for fire
tighters

: Mon Bammakia,

el
o M,

o Al BT ExhinguEshants can be used

A s wilh wellar POt 4 peoteciad PoSiinm.

I canlined spac < bireathundg apperstis.

AIR LHIUIDE SA

Franoe



Pege dr3

SAFETY DATA SHEET

Reavsed ediior ris . 1

Date | 15772005

Supirsedes  IHND

Nitrogen ALOBOA

6 ACCIDENTAL RELEASE MEASURES 1

Personad preczistions

Traies when enkafing are vnbess almosghang |5

srililation
Environmental precaulions
Claan up mathods

7 HAMDLING AND STORAGE

]

Storage
Handling
far this producl. its supply
i dowhl,
i 8 EXPFOSURE CONTROLS / PERSONAL PROTECTION i
Personal protection o B o,
r
I 8 PHYSICAL AND CHEMICAL PROPERTIES i
Physical state ab 20 “C
Cofour
Odojulr T MG DO0UT W propecties,
Molecular weight 1 28
Malting point [*C] 220
Boiling paint ["C] S-196 )
Critical fernperature [7C] D147
Vagoul pressure, 20°C * Met applicahis
Relative density, gas {air=1} : 087
Relative density, liquid (water=1)
Saolubility in water [mgf] - 20
E 10 STABILITY AND REACTIVITY j
Stability and reactivity . Stabis urder normal condlions.
-
| 11 ToxicoLoGICAL INFORMATION | -
Toxicity information - Mo knewn loxicological eflects from ihis produc,
i 12 ECOLOGHCAL INFORMATION 1 -
Ecolegical effects infarmation T Mo known ecologecal damege caused by this product,
b
AIR LIQUIDE SA
Franecs:
=



Page:-3/3
. - SAFETY DATA SHEET Fovsed adfion ng : 1
AIH UGUIDE_ Date = 1 TED0G
Supsersiniaes D WO
Nitrogen ALOESA
| 13 DISPOSAL CONSIDERATIONS |
Zeraral - Mo ne discharge min any place whess ibs aersanulRiion mold e dangrrmis.

T atmospleene in A well vanllafocd fiae
Tonlach supplier A gueiasse 5 eoquired

14 TRANSPORT INFORMATION

UK No. B

ML nr B

ADRFRID

- Proper shipping name D NITROGER, CUWR ESSE0

- ADR Class .2

- ADRIRID Clagsitication codn 1A

- Labelling AGR ¢ Label 2.2 1 Non flammabke, o o f4s5.

Dber ransport information + Mugi Iransport onoweheckes whern the o spaee is no? separeded bom s diver's
rompartnant

Enmure vehiche diver is aware of the poidentize hasards of e inad e ke whal
o do b e event g an acoden! or an emergency.

Bodprr: bangporing prvckact ronsniners @ -
- Ensura that containers as benly sacurad.

- Ensure cyiinder valve 15 dosed and raol leaking

- Ensure wahe oistlat can nul or piun (whers prowssed) is ooereciby Glusd,
- Ensine w@heg proatrclinn asanes [Whnm: prodvinnd) is comncty Stted,

- Ensure thern is aaequatn wniliaton.

- Cormgbanoe wilh appheatle reguestions.
L15 REGULATORY INFORMATION 1
EL Classification . Robinduded i Annes |
ot chassified as dangerous preparationisubsiance,
ECG Labrdling - Wi FC labeling resguined.
« Symbok{s} - None.
- RPhrase{s) - Mewe.
- 8 Phraseis) * Mane.
16 OTHER INFORMATICN I
Azpysiant in high conoentradions.
Meap container n o well-werlilabed place.
D not braathe ther gus.
Engsure all nationaliecal regulabions e obsereed.
‘The hazard of @sphyadation i ofen owerlocked and mosl be sliessed during cOSVaor rBiNiNg. o
This Safrty Dirta Shes has been esiablshed mn actordance with the applicablie Europan Dschives ard aopbes 1o all .
countries thal kaee jranskaed the Direchves s e nabonat laws, -
Gafire using 95 peodust i 30y NEW PrOEEs. o axparment, 3 thorough makeriad competibilily and safety sludy showd be -
sEriiind Bl

Dustzailss givest in this docsmient 5re balisved to be comact a8 the ime of gang o press. Whilsl proper care has baen taken in

she preparation of s document, 0 liakility for mjuny or danage sasultng from s wse oo e actepbed.

Recommended uses and restrictions ﬂﬁSDSu[wlnhnahmprpuse:MIfaMhlmbmﬁmm [
Prior in purchase of producks, plense eonta! your local AIR LIGUIDE offics fara

complhete SO {with Manubsthuner's name and mﬁm numiner)}

"End of decument

AR LIQUIDE SA

Erance



Page 174

SAFETY DATA SHEET

Renisad edithon no 1

Crate - 15/072005

o QD

Oxygen ALDOTA

1 IDENTIFICATION OF THE SUBSTANCE / PREPARATION AND OF THE COMPANY [ UNDERTAKING

Trade nama Oxygen
M3DS Ko - ALDATA
Chemical formula oz

Gompany denhificateon

agraph 16 "0THER IMFORMATION®
- See paragraph 16 "OTHER INEOGRMATION"

Emergency phana nr

£ COMPOSITION [ INFORMATION ON INGREDIENTS

Substance ! Preparation
Sabsbines ne= (3] Index ke Crrxafeation
Tanggeen 31 96 F COBO001 RS  CURE

Contains no other components o impendes which wil influence he

wian of the product.

HAZARDS IDENTIFICATION

Hazards wdentification

ports coml

=

1 wiplenily wih com

FIRST AlD MEASURES

First 3id measures
- Inhalation

arn Fo% Meay Chude (Larsed,

]

FIRE-FIGHTING MEASURES

Flarmmable class
Spacific hazards

Hazardous combustion products
Extimguishing media

- Suitahle extinguishing media
Specific methods

Special protective equipment for fire
fighters

- Adl knoiwr exlimg

T It possbla, Stop Now ol ge

T Mon Tarminalbe.

Supparts cambus Lo,
P

: Exposuns 1o fire may c30se containers i niphesieplode

Khaye Ewdy Trom he conlaingr st cool wilh WEIBr om 8 prodscied poshion

* Mo

AR LIQUIDE 5A

France



Page  2/4

SAFETY DATA SHEET R

Ciate - 152005

chrtion ro

Superzedes . 0

Oxygen ALO9TA

6 ACCIDENTAL RELEASE MEASURES |

Prmonal precautions o Evatuate aned.
Ersure adedquate air venb
Edminale wyrilse Sources.

Environmental precautions Tre bo siop reiease,
Prewent from, antenng sewars, basements and workpsls, of any place where i
accumulabon can be dangenous.

Clean up meihods : Vesntiane orea

T HANDLING AND STORAGE

Storage

Handling o Use a0 ol o Qresse.
Qpen valve slovdy o avkd

I be preveniad.

b dar thi

Personal pratection

% PHYSICAL AND CHEMICAL PROPERTIES l

Phuysical state al 200 : Ceenpr

Calour : Coltan

Odofur - M odoasf wanneng properhes.
BEolecular weight T3

Melting point [*C] e

Boiling point [*C]

Critical temperaturs: [C]

Vapour pressure, 20%C

Relative density, gas [air=1)
Relathee density, Hguid {(water=1)
Salubility in waler [ingdl}
Flammability range [voii in air]
Avlo-ignition temperature 0]

ther data e n confined spaces, partoulany af o

ST LR LTt

AIR LIQUIDE 54

Fraron



Fage 24

SAFETY DATA SHEET

Rienisad edition no 21

Cate - 15002005

o

persedes | B0

Oxygen ALDSTA

10 STABILITY AND REACTIVITY

Shability snd resctivity

i1 TOXICOLOGICAL INFORMATION

Toxicity information - M kriowm Lo

12 ECOLOGICAL INFORMATION

Ecological effects information

this prociuct

13 DISPOSAL CONSIDERATIONS

General
zrxemulatn could be dangerous,

14 TRANSPORT INFORMATION

LN ko. R Lrri3
HLL nr 25
ADRIRID
- Proper shipping mame OYGEM, COMPRESSED
- ADR Class .2
- ADRJRID Classification code 10
Labelling ADR - Nos fammabla, non omc gas.

Orzidizrtdy dubsla
Ort 0N wERICES

Other ransport intormation < lnad SpEce 5 nol separabed from he divers

b Smver is aware of he polential hazards of the load and knows whal
he avenl of 81 accdenl oF an emergency.

Bedore ransporing producd comanars

- Enzure that condainers are ured.

- Enzsure cyled 1 rol hesiing.

- Ensure valve oulled cap rul of Dy (where prowvided) & coamecily fibed

- Ensure valve protechon oz {whene peovided) 15 comeclly fited

- Ensure hare s & W

- Corrphiance wilh applicable

15 REGULATORY INFORMATION

EC Clissification o Index Mo :
O HE
EC Labelling
- Symbol(s}h - ¥ s Owiddisingy
- R Phrase{s) L RE  Contact with coanbuostible Ty Caube fire.
- & Phrasels) © 547 - Keep away from combuestioe matanal
AIR LIQUIDE 5A

Froree
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SAFETY DATA SHEET Reewvismd odition no - 1

o Duate:

Oxygen ALO9TA

16 OTHER INFORMATION

n accordance wiih e applicabée European Directives and appdes o all
helr nabonal laws.

or eagresRTient, 2 eonough m

3l compalimly and sal

care has bean takes n

are bedigwed 1o be
y for

ow) 1 press. W

e wihout nol
JIDE office fora
o num

Recommendasd uses and restriction:

Encl af dadiimeid

AJR LIGUIDE SA

ArEa:




