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Lampiran 2
SURAT KETERANGAN

~ Yang bertanda tangan dibawah ini Kepala Laboratorium Teknologi Bangunan Jurusan
Arsitektur Universitas Islam Indonesia menerangkan bahwa :

Nama : Mohd. Jazuli Iman Setia. S

No. Mhs : 00. 513. 064

Jurusan : Teknik Lingkungan

Fakultas : Teknik Sipil dan Perencanaan

Universitas ; Universitas Islam Indonesia

Benar-benar telah selesai melakukan penelitian/tidak mempunyai tanggungan meminjam
alat/administrasi pada Laboratorium Teknologi Bahan.

Surat keterangn ini kami buat untuk keperluan pembuatan/penyetakan panel board
(penelitian Tugas Akhir).

Demikian yang berkepentingan maklum

Yogyakarta, 10 Agustus 2005
| ' Kepala Laboratorium Teknologi Bangunan

L Jurusan Arsitektur

Universitas Islam Indonesia
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Yulianto P Prihatmaji ST, MSA




Lanjutan Lampiran 2
SURAT KETERANGAN

Yang bertanda tangan dibawah ini teknisi Laboratorium Bahan Konstruksi Universitas

Islam Indonesia menerangkan bahwa :

Nama : Mohd. Jazuli Iman Setia. S

No. Mhs : 00. 513. 064

Jurusan : Teknik Lingkungan

Fakultas : Teknik Sipil dan Perencanaan

Universitas : Universitas Islam Indonesia

Benar-benar telah selesai melakukan penelitian/tidak mempunyai tanggungan meminjam
alat/administrasi pada Laboratorium Mekanika Bahan. |

Surat keterangn ini kami buat untuk keperluan pengujian daya serap air panel board
(penelitian Tugas Akhir).

Demikian yang berkepentingan maklum

Yogyakarta, 8 Agustus 2005
Laboratorium Bahan Konstruksi

Universitas Islam Indonesia
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Lanjutan Lampiran 2
SURAT KETERANGAN

Yang bertanda tangan dibawah ini teknisi Laboratorium Rekayasa Pangan dan Gizi Pusat
Antar Universitas UGM menerangkan bahwa :

Nama : Mohd. Jazuli Iman Setia. S

No. Mhs : 00. 513. 064

Jurusan : Teknik Lingkungan

Fakultas : Teknik Sipil dan Perencanaan

Universitas : Universitas Islam Indonesia

Benar-benar telah selesai melakukan penelitian/tidak mempunyai tanggungan meminjam
alat/administrasi pada Laboratorium Rekayasa Pangan dan Gizi Pusat Antar Universitas

UGM.

Surat keterangn ini kami buat untuk keperluan pengujian kuat lentur panel board
(penelitian Tugas Akhir).
Demikian yang berkepentingan maklum

Yogyakarta, 9 Agustus 2005
L.aboratorium Rekayasa Pangan dan Gizi

PusatAntar Universitas UGM




@
r
>
k¢

i 2 LABORATORIUM BAHAN KONSTRUIKS| Eempirgn 3
g w’@; g FAKXULTAS TEKNIK SIPIT, DAN DERENCANZL
2T . ' 1
|z 3] UNIVERSITAS ISLAM INDONESIA |
‘;‘:‘{”m”.“:"l Vill, ROJIUTAanG Kem 14 4 4ot Lot ‘L
m— ' G-Krm 44 totpr {02727 BISTCT, 095042 Fax. (0274) 085320 Yogyakarta i
DATA PEMERIKSAAN %
BERAT JENIS AGREGAT HALUS |
|
Nama benda uji : KATALIS Di periksa Oleh ﬁ
Asal : PERTAMINA 1. Emzita Hudaya
Keperluan :Tugas Akhir 2. M.J Iman Setia

Tanggal : 29 Juni 2005

Alat - alat
1. Gelas ukur kap 1000 ml

. 2. Timbangan ketelitian

3. Piring, sendok, Lap, DIl

Benda Uji 1 | Benda Uji 2
Berat agregat (W) 400 Gram 400 Gram
Volume Air (V1) 600 Cc 600 Cc
Volume Air + Agregat ( V2) 795 740 2
Berat Jenis (Bj) 400 400 :»f
W 795 - 600 740 ~ 600
V2-vi =2.05gr/ml =2.86gr/ml

Berat Jenis rata-rata " 2,445 gr/ml __
Catatan : %
Yogyakanta,..........cooeveerrneennn ‘;

Mengctahui

Laboratorium BKT FTSP Ull

[ LABORATORIUM __]

BATA KONSTRUKS! TEKNIK
“ARULT AS TEKNIK Uil




LABORATORIUM BAHAN KONSTRUKSI TEKNIK

FAKULTAS TEKNIK SIPIL DAN PERENCANAAN ‘
S ISLAM INDONESIA ]
T Jl. Kaliurang Km.14,4 telp. (0274) 895707, 895042 fax.: (0274) 895330 Yogyakarta

HASIL PEMERIKSAAN BERAT ISI PADAT AGREGAT HALUS

ginim

terima tanggal
.

..................................
.....................

-efat asal o A s M SEATE b\ Pecta
»erluan . TvCAS ARHIR .

......................................................

Sampel 1 Sampel 2 " [Rata- rata |
Bearat tabuny (W 1) gram . 5245 5225 5235
"[Barat tabung + Agregat kering (W2) gram 7396 7561 7478
Berat Agregat bersih (W3) =~ (W2-W1) 2151 2316 2233
Volume tabung (V) 1900 ;. 1900 1900
Berat isi padat = (W3/V), gram/cm’ _ 1.13 11.22 1.17
. ) i
alkan _
| LABORATORIUM |
EL'_%GHRN KONSTRUKS, TEKHNIK

..... i, FAKULTAS TEKNEK UL

~ “’%
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g' @’ % LABORATORIUM BAMAN KONSTRUKS! TEKNIK
g W g‘ FAKULTAS TE;{NIK SIPIT. DAN FERENCANAZN
2 N Lt A=, .
E r—ONIVERSITAS TSTAM INDONESIA
mﬁﬂﬁf Iln_ !{':l!.".” 12
34 2. 19,3 101D, (U214} “°57_'3‘Z: 835042 Fax{0274) 095330 YogyaKartu,
DATA PEMERIKSAAN
MODULUS HALUS BUTIR PASIR
Naina benda uji  KATALIS 21 periksa Oleh .
Asal : PERTAMINA I. Emzita Hudaya
Keperluan :Tugas Akhir 2. M.J liman setia
Tanggal : 29 Juni 2005
Saringan Berat tertinggal Berat tertinggal Berat kumulatif
gram Yo
No | O lubang I II [ I [ I
mm
1 40 e T R el Tl Mt
2 20 -
3 10 —==—
4 4.75 0 0 0 0 0 0
5 2.36 0 0 0 0 0 0
6 1.18 0 0 0 0 0 0
7 0.600 0 0 0 0 0 0
8 0.300 5 0 125 | O 1.25 0
9 0.150 140 370 35 91.13 36.25 91.13 -
10 Pan 255 36 63.75 8.87 ———-- e
400 406 Jumlah 375 91.13
Jumlah rata-rata 64.5315
. 64,315
MODULUS HALUS BUTIR = *100% = 0.643
Yogyakarta,
Laboratorium
i _LABORATORIUM
S RORNSTRUKSE TEKMIK

CASULTAS TEKNIK UL
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JRATORIUM RINIA AINALITTIX
N KIMIA
A8 MATEMATIRA DAN ILMU PEHGET AT LAN AlA

Seaif Utarg PO Fooe 305

Yogyavarta 55281 TYeip. (0274) 9273, SSS1ET =8,

Faig, Q2783¢

No.
Pengirim
Jumiah sampel :

822/HA-KAJG4/05

Mohd. Jazuli lman Setia, Universitas Islam Indonesia Yogyakarta.

1

Penentuan Al;03, Ca0, Fe;03dan Si0, dalam sanpel zeolit
Tgl. Analisis 08 April 2005
| NO | KODE SAMPEL | ;é:r":.“n HASIL PENGUKURAN (ppm) METODE ‘1
l . £ ] i M B
{ 1
1.0 ALC, 275819,125 339895,629 307144,483 Atomic Absorption Spect. '
2. Ca0 5245492 5245492 5109,024 “
Zeclit : ~
3. Fe,0, ’7 028,216 6757,292 7029216 “
l
|4 | S0, { 63}51 7.941 647645,992 642469975 | -
i {

.



A5 GADRJAH MADR
ATORIUM_KIMIA ANALITIK

BO-R

IMIA
MATEMATIKA DAN ILMLI PENCETAHUAN ALAM

Sekip-Utara-PO-Bor-BiS—2
Yogyakata 55281 Telp. (0274} 902/40, 545188 pes. 116
Faks. 0274-545188

s, APiL 834
. No. 920/HA-KA/08/05
Pengirim " Mohd. Jazuli Iman Setia, Pogung Lor 4B Yogyakarta

Jumiah sampel :

1

Penentuan Kadar Cr, Cu, Pb dan Zn dalam sampel katalis.
Tgl. Analisis 11 Agustus 2005
NO KODE SAMPEL PARA HASIL PENGUKURAN (ppm) - METODE
METER ] i I
1, Cr 18,115 18,883 18,883 Atomic Absorption Spect.
2. o cu 16,878 16,878 16,446 -
Katalis - -
3 Pb 40,551 35,250 20,950 "
- iy I B ——— [

4 Zn 19,139 19,620 19,380
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. .PUSAT PENELITIAN DAN PENGEMBANGAN TEKNOLOGI MAJU-BATAN XS
Terakreditasi sebagai Laboratorium Penguji (LP-119-[D.N) ) 5
Jl Babagsari Katak Pos 1008 Yogyakarta, Indoncsia Tel. (62) (0274) 488435 Fax @74)487824 Qé»; ;
Form-29/Sert/Uji PN J
: Nomor i , L
—Q—A,m”hcr ©OT4/KA/N/OS 0|
. Halam: , S
/,‘:q::m" 2dari 2 &M ]
Hesill Bemenilen ol
Hlesil Penguiien 5
O
~'e o] * t\)
— e . (M
Nama Contoh | Kode | Label | Parameter | Satuan | Hasil Uji | Metode Uji M2
L A " B Ve AT
F, Ni_ = opegy <0040 - _T-AAS :: 11
BN oges | <000 TRAAS SR
Keramik | 443/P/KA [ F, Ni ngu | <0,040 F-AAS #UIN
= 2 - . . V o —— . ~
F, Ni_ §opgg o _<00407 T FAAS | RE
S N g | ozaie0io TIRAAS AR
[ Ni 0 opglp L 0160£0010 . F-AAS 22
| T Ni_ | pegg | 020020000 | F-AAS | @%
. Gipsum 1| 443/P/KA [ Il Ni_ | peg | 0350£0010 ©  T-AAS . My |
- IV Ni M@y | . 03500010 = _F-AAS ;%: |
v Ni_ | pgs | 0490£0020 F-AAS e
Katalis 443/P/KA - Ni_ pg’s 0 12750,000%250.000  [-AAS ;-'X:
e e - . e e ———————— - ————— M .

Y

Keterangan :
Satuun T OHgg v ppm
F-4A4S . Flame Atomic Absarption Spectraophatameiry:

ﬂ"\
v <
-’y

~
§ 5
-~
™2

(8

-
< o]
- .

v

)

= {ThA :: 4
<y /~0n() 1309 caby
. . . W
Catatan | Hasil pengujian ini hanya berlaku untuk contoh vang diuji .
Note These test result are only valid for the iested samples [\
St
v

2 Scrtifikat ini tidak bolch diperbanyvak/disandakan tanpa ijin darj Manajcr Tcknik Laboratorium

The certificate shall not be reproduced (copie’) without the writien permission of the laborators Technical Manager
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Tabel Pengukuran Daya Serap Air

Sampel kode—Beratkernng——Berat Basah [ Daya Serap | Dava Serap
Sampel (gram) (Gram) Air (%) Air Rata-rata
()
Tl T1.1 560 723 29.1 28,3
T1.2 545 710 30.3
T1.3 590 766 29.8
T1.4 602 767.5 27.5
T1.5 632 788.7 24.8
T2 T2.1 526 687 30.6 28.76
T2.2 566 727.3 28.5
T2.3 550 710 29.1
T2.4 573.5 735.8 28.3
T 2.5 567.3 722.2 27.3
T3 T3.1 581 745.4 28.3 28.96
T3.2 554 709 28
T3.3 522.5 678 29.8
T34 528 684 29.5
T 3.5 552.5 714 29.2
T4 T4.1 565 732 29.5 29.34
T4.2 560 732.5 30.8
T 4.3 590 760.5 28.9
T4.4 574.2 736 28.2
T 4.5 578.2 747.6 29.3
TS TS.1 533.4 692 29.8 29.47
T5.2 562 715 27.2
T5.3 515 664 28.96
TS5.4 524 681 30
TS.5 513.5 675 314
Mengetahui,

Laboratorium mekanika bahan
Universitas Islam Indonesia

[ LaBCRATORIUM LCuiuw—
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Tabel Pengukuran Kuat Lentur

Sampel | Kode | Beban | Beban | Jarak Lebar | Tebal Kuat Kuat
Sampel | (N) (Kg) | Tumpuan | Benda | Benda | Lentur Lentur
(cm) (cm) | (cm) (Kg/cm?) | Rata-rata
(Kg/em’)
T1 T1.1 148 15.08 27 13 1 46.98 47.24
T1.2 | 160.3 | 16.34 27 13 1 50.90
T1.3 | 177.4 | 18.08 27 13 1 56.33
T1.4 | 163.9 | 16.71 27 13 1 52.01
T1.5 | 8843 | 9.01 27 13 1 28.07
T1.6 | 175.1 | 17.85 27 13 1 55.61
T1.7 | 1715 | 1748 27 13 1 54.46 ;
T1.8 | 127.9 | 13.04 27 13 1 40.62
T1.9 | 137.9 | 14.06 27 13 1 43.80
T1.10 | 137.4 | 14.00 27 13 1 43.61 |
T2 T2.1 171 17.43 27 13 1 54.30 53.63
T2.2 | 1462 | 149 27 13 1 46.42
T2.3 | 113.2 | 11.54 27 13 1 35.95 ‘,
T24 | 1592 | 16.23 27 13 1 50.56 ‘;
T2.5 | 1562 | 15.92 27 13 1 49.60 |
T2.6 | 196.9 | 20.07 27 13 1 62.53 "
T2.7 | 1444 | 14.72 27 13 1 45.86 |
T2.8 155 15.80 27 13 1 49.22
T2.9 | 262.3 | 26.74 27 13 1 83.30
T2.10 | 184.5 | 18.81 27 13 1 58.60
T3 T3.1 172.1 | 17.54 27 13 1 54.64 53.55
T3.2 | 182.2 | 18.57 27 13 1 57.85
T3.3 | 2063 [ 21.03 27 13 1 65.52
T3.4 | 185.7 | 18.93 27 13 1 58.97
T3.5 | 173.3 | 17.67 27 13 1 55.05
T3.6 | 139.1 | 14.18 27 13 1 44.18
T3.7 | 180.4 | 18.39 27 13 1 57.29
T3.8 | 160.9 | 16.40 27 13 1 51.09 1
T3.9 | 135 | 13.96 | 27 3 | 1 | 4287 |
T3.10 | 151.3 | 1542 27 13 1 48.04 1




T4 T4.1 150.9 15.38 27 13 1 4791 49.32
T4.2 150.9 15.38 27 13 1 47.91
T4.3 148 15.09 27 13 1 47.01
T4.4 160.3 16.34 27 13 1 50.90
T4.5 156.2 15.92 27 13 1 49.60
T4.6 143.3 14.61 27 13 1 45.52
T4.7 180.4 18.39 27 13 1 57.29
T4.8 142.1 14.48 27 13 1 45.11
T4.9 171.5 17.48 27 13 1 54.46
T4.10 149.7 15.26 27 13 1 47.54

TS T5.1 180.4 18.39 27 13 1 57.29 42.36
T5.2 101.4 10.34 27 13 | 32.21
T5.3 140.9 14.36 27 13 1 44.74
T5.4 89.02 9.07 27 13 1 28.26
TS.5 143.8 14.66 p7 13 1 45.67
TS5.6 109.1 11.12 27 13 1 34.64
TS5.7 189.8 19.35 27 13 1 60.28
TS5.8 174.5 17.79 27 13 1 55.42
TS5.9 122 12.44 27 13 1 38.75
T5.10 83.12 8.47 27 13 1 26.39

Mengetahui,

Laboratorium Rekayasa Pangan dan Gizi
Pusat Antar Universitas-UGM




oa Name:

N1 Fliame

_— -

od Description: Ni Flame

08/20/2005
nique: Flame Calibration Equation: Zero Intercept: Linear
length: 232.0 nn Slit Width: 0.20 nm
Current: 15 Energy: 64 ‘
te—Info—Filet—JAZULI-SIF Results-Data-Seti—emzita Ni 1
T
°. SampleID seq|El Mean Signal Stanc.iard l?ev Mean Sta.nda’rd Sa‘mp
(Absorbance) Calibration Sample Deviation | Units
l{Calib Blank 8|Ni -0.000196 0.000326 ng/L
2|std 1 9|Ni 0.008182 0.000456 mg/L
3|std 2 10{Ni 0.019146 0.000929 ng/L
4|std 3 11(Ni 0.031059 0.001463 mg/L
5|std 4 12|Ni 0.039018 0.000530 mg/L
6[std 5 13|Ni 0.048181 0.000658 mg/L
t7|T-11 - 32(Ni 0.002831 0.115936 0.013367| mg/L
| 8|T-12 33|Ni 0.002929 0.119953 0.009522| mg/L
| 9|T-13 34|Ni 0.002528 0.103521 0.013756| mg/L
hO T-21 . 35|Ni 0.003023 0.123787| 0.010468| mg/L
11]|T-22 36|Ni 0.002691 0.110185 0.004503] mg/L
h2 T-23 37|Ni 0.002802 0.1147504~ 0.021432| mg/L
13|T-31, 38|Ni 0.003179 0.130177] 0.006848{ mg/L
h4 T-32 39|Ni 0.002871 0.117580].. 0.006229| mg/L |
15|T-33 40|Ni 0.003968 0.162494|. 0,006077| mg/L [
n16|T-41 ° 41|Ni 0.002599 0.106442]|9 0.009784| mg/L f
h7 T-42 42|Ni 0.002715 0.111189]} 0.008828| mg/L é
hB T=-43 43|Ni 0.004798 0.1964531 0.011780| mg/L i
19{T-51 - 44 |Ni 0.037765 1.546428 0.015123| mg/L j
20]T-52 45|Ni 0.007500 0.307095 0.012193| mg/L ?
Pl T-53 46|Ni 0.006122 0.250678 0.011412| mg/L g

Page 1




TS EEEEEEsSEan===S==s === ===

1od Name: Cu Flame
10d Description: Cu Flame

2: 07/28/2005
inique: Flame

Element:

Cu

Calibration Equation: Zero Intercept: Linear

[ XS

rfength:—324-8—mm
> Current: 8

>le Info File: JAZULI.SIF

Ca T 35

Widths+—0-710-—nm—

Energy: 71

Results Data Set:

emzita Cu

Mean Signal | Standard Dev Mean standard | samp

No.| SamplelD |Seq|El (Absorbance)| Calibration Sample |Deviation|Units
1{Calib Blank 1l|Cu -0.000013 0.000405 — mg/L
2|std 1 2|Cu 0.038470 0.002722 mg/L
3|std 2 3{Cu 0.095978 0.000998 mg/L
4|std 3 4|Cu 0.135293 0.001512 mg/L
S|std 4 S|Cu 0.190646 0.000916 mg/L
|__6[std & 6|cu 0.246772 0.001037 mg/L
‘ 7|T11 7|Cu 0.003429 0.070600| 0.006418| mg/L
8[t12 8|Cu 0.003418 0.070370| 0.002085| mg/L
9|T13 . 9|Cu 0.002967 0.061098| 0.003021| mg/L
10j121 10(|Cu 0.003944 0.081203]y 0.005219| mg/L
11722 11|Cu 0.003478 0.071610] | 0.007001| mg/L
12T23 12|Cu 0.003768 0.077577}~ 0.004980| mg/L
13|731- 13|Cu 0.004363 0.089833]| . 0.002963| mg/L
14132 14|Cu 0.003618 0.074502| 0.001052| mg/L
15|T33 15|Cu 0.003794 0.078128| 0.001943| mg/L
l6[r4l - 16|Cu 0.003707 0.076338f, 0.005099| mg/L

! 171742 17|Cu 0.003696 0.076108]| 0.003983| mg/L
| 18]r43 18|Cu 0.004456 0.091761F 0.006090| mg/L
19]T51. 19|Cu 0.005397 0.111133| 0.001447| mg/L
20[71.52 20|Cu 0.004396 0.090522| 0.004843| mg/L
21|T.53 21|Cu 0.004570 0.094102| 0.005558| mg/L

Page 1




Name: Pb Flame Element: Pb

description: Analisa Pb

1/26/2005
i1e: Flame Calibration Equation: Zero Intercept: Linear
Feh+283+3-—nn— Slit Width: 0.70 nm
rrent: S Energy: 67
Info File: JAZULI.SIF Results Data Set: emzita Pb
No SampleID |Seq|El Mean Signal | Standard Dev “Mean Standard | Samp '
(Absorbance)| Calibration Sample |Deviation|Units \
1]Calib Blank 1|Pb -0.000239 0.000816 mg/L iv
2|std 1 2|pb 0.018863 0.000549 ng/L T
3|atd 2 3|pb 0.043825 0.001144 mg/L
4|std 3 4|Pb 0.058088 0.000639 mg/L
5|std 4 7]Pb 0.078540 0.000310 mg/L |
6[std 5 6|Pb 0.106026 0.001213 mg/L
7{T11 8|Pb 0.004521 0.441147| 0.014539( mg/L 1
8j112 9|pb 0.003123 0.304757| 0.117194] mg/L
9|7T13 10|Pb 0.004806 0.468991| 0.050262| mg/L |
10fr21 11lipb 0.006244 0.609296f 0.099064( mg/L
11[T22 12|Pb 0.005634 0.549694|( 0.076356] mg/L
12123 13|pb 0.005391 0.5259831 0.027083| mg/L }
13|T31 23|Pb 0.007573 0.738943] 0.059772| mg/L l
| 14|T32 15|pb 0.007100 0.692827{ 0.210436] mg/L ’
| 15fr33 16|Pb 0.007152 0.697830f 0.035888] mg/L '
16741 - 17|pb 0.006938 0.676947 0.026527] mg/L
17|142 18|Pb 0.007058 0.688694(| 0.011607{ mg/L ;
18|T143 19|pb 0.007308 0.713057¢ 0.021116| mg/L ‘
1 19frs51 20|pPb 0.007361 0.718278| 0.047612] mg/L
|_20[F52 21|eb 0.007381, 0.720236] 0.041827] mg/L
1 21[T53 22|Pb 0.007500 0.731765] 0.106618} mg/L

Page 2




PARA . MASIL PENGUKURAN (ppm)
| _KODE SAMPEL |
o TR : — ] - METODE
3 Zn 0,020 0.022 0.039 N .
t—— 1 cr 0,060 0,050 0,021 K
2. Cu 0,052 0.041 I 004+ N .
3. | Pasir-Katalis 0,8 Ni 0,441 i 0.261 0,171 -
a | Pb 0.102 td 0,264 : ]
5 Zn 0041 7 0020 0.044 - .
6. Cr 0,088 _ 0.021 0,031 -
7] Cu 0,041 0,041 0,041 : ;
8| Pasir-Katalis 1,0 Ni 0,126 0,261 1,081 ‘ . |
9. | Pb 0,102 0,102 0,102 . |
0. Zn 0,090 0,085 0,094 . . i
1 Cr 0,281 0,262 0,242 . L
2. Cu 0,064 0,052 0,064 -
i3] T32 Ni 0,441 0.351 0,576 - ‘
14, | _Po | 0264 .} 0.020 0.346 - ] i
B " Zn 0.027 ' 0.015 0,034 - | :
feranyan’
U tdedh teride tehag D Moasadi font Lo
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PERHITUNGAN DAYA SERAP AIR

Lampiran 8

1.

2

Perhitungan Daya Serap Air Tahap 1

Dengan menggunakan Persamaan 5

Beratbasah — Beratkering < 100%

Daya serap air = .
Beratkering

(723 - 560)
560

Daya serap air T1.1 = x 100% = 29,1%

{710 545) 545) x 100% = 30,3 %
545
(766 - 590)

Daya serap air T1.3 = ~——— —~ 100% = 29,8 %
590

Daya serap air T1.2 =

M « 100% = 27,5 %

Dava serap air T1.4 =
y P 602

M < 100% = 24.8 %

Dava serap air T1.5 =
y P 632

(291 +30,3+298+27.5+ 24.8)%
5

Daya Serap Air Rata-rata pada T1 =

Perhitungan Daya Serap Air Tahap 2

Dengan menggunakan Pcrsamaan 5:

Beratbasah — Beratkering « 100%

rraydasvlapdh

= 28,3 %

Berat kering

. 687 - 526
Daya serap air T2.1 = (———SzT—) x 100% = 30,6 %

Mx 100% = 28.5 %

Dava serap air T2.2 =
y P 566

766 — 590
Daya serap air T2.3 = M—) x 100% = 29,1 %
590
_573.5
M « 100% = 28,3 %

Davya serap air T2.4 =
y P 573.,5
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~567,3) 1

722
( 2 x 100% = 27,3 % }

Y e S N
5673

o

Dava serap air T2.5 = -
0

~

30,6+ 28,5 +29,1 + 28,3 + 27,3 )% |
30,6+ 28, - 3727306 _ 58769 |
\

Daya Serap Air Rata-rata pada T2 =

-~

3. Perhitugan Daya Serap Air Tahap 3 |

Dengan menggunakan Persamaan 5 |

. Beratbasah — Berat kering : |-
Daya serap a1r=~——~J—*JJ"a e ”, TS L 100% l
Beral kering |

. 745.4 - 581
Dayaserap air T3.1 = (-_—?EBT—'—) x 100% = 28,3 % |
. 709 — 554
Daya serap air T3.2 = (—————) % 100% = 28 %
554
. 678 — 5225 ‘
Daya serap air T3.3 = (——————) x 100% = 29,8 %
5225
: 684 — 528
Daya serap air T3.4 = (—mg—z x 100% = 29,5 %
. (714 -552.5)
Daya serap air T3.5 = w5 «100% = 29,2 %

(28,3 + 28+ 29,8 + 29,5 + 29.2)%
5

=28.96 %

Daya Serap Air Rata-rata pada T3 =

L 4 Perhitungan Daya Serap Air pada Tahap 4

.
[ |

Dengan menggunakan Persamaan 5.: I

Beratbasah — Beratkering
erathasa erarkering. oo,

Daya serap air = .
Berat kering

(732 - 565)

Daya serap air T4.1 = x 100% = 29,5 %

(732.5-560) 1409 = 30,8 % |

Davya serap air T4.2 =
y P 560 ‘ [
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(16_0_’_5;520_))( 100% = 28,9 %

£00
JIIY

Daya serap air T4.3 =

(736 - 574,2)

x 100% = 28,2 %
574,2

Daya serap air T4.4 =
(7476 - 578,2)

x 100% = 29,3 %
632

Daya serap air T4.5 =

(20,5 +30,8 +289+282+29,3)%

Daya Serap Air Rata-rata pada T4 =

5
Perhitungan Daya Serap Air pada Tahap 5
Dengan menggunakan Persamaan 5:
Daya serap air = Beratbasah — b’ef.'al kering . 100%
Berarkering
692 -533.4
Daya serap air T5.1 = (—-——)—)—l x 100% = 29,8%
533,4
. 715 - 562
Daya serap air T5.2 = ﬁl—%;——) *100% = 27,2 %

-515
Daya serap air T5.3 = (—()E:—lsfl—) x 100% = 28,96 %

(681-524)

Daya serap air T5.4 = x 100% = 30 %

(o

(675-513.,5) 100% =314 %

1

z
JoJ

=29,34%

1Jaya Serdap dll
ya serap 513.5

(20,8 + 27,2+ 28,96+ 30 + 31,4)%
5

Daya Scrap Air Rata-rata pada T5=

=29,47 %
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 PERHITUNGANKUATLENTUR

Perhitungan kuat lentur panel board menggunakan Persamaan 4 : ¢ =

1. Perhitungan Kuat Lentur Pane! Board Tahap |

Kuat Lentur T1.1 =

Kuat Lentur T1.2 =

Kuat Lentur T1.3 =

Kuat Lentur T1 .4 =

Kuat Lentur T1.5 =

Kuat Lentur T1.6 =

Kuat Lentur T1.7 =

Kuat Lentur T1.8 =

3xPxL
2xbxh |

RuatTentur' T1.9=

Kuat Lentur T1.10 =

Qo 5 8 27 2

31508527 _ 46 o8 Kg/om?
2x13x1°

3x16,34 x 27 ’
2 2277 21 450,90 Kg/om®
2x13x1°

i X2
B8 <27 _ 56 33 Kg/em?
2x13x1"

L 2

BOT1x 27 _ o G om
2x13x1°

39,0127 ?
300127 g 07 g
2x13x1"

3178527 55,61 Kefem?
2x13x1°

" 9

31748227 _ <4 46 KgJem?
2x13x1°

3 -

3A304x27 _ 45 62 Kgfem?
2)(]3)(1_

3x14.06x27 :
—— =143 80Kg/cm
2)(]3)(1_

3x14,00x 27
(o ¥ s
2x13x1-

2. Perhitungan Kuat Lentur Panel Board Tahap 2

Kuat Lentur T2.1 =

Kua Lentur T2.2 =

3x14,9x27

3x17,43x27

<’ =5430Kg/cm®
2x 13 x1- &

“’ = 46,42 Kg/cm®
2x13x1- ¢
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3 2
Kuat Lentur T2.3 = 3x11L54x27 _ 35 95 Kg/em’
2xT3x1
3x16,23 <27
Kuat Lentur T2.4 = 222" 20 = 50,56 Kg/om’
2x13x1”
3%15.92x 27
Kuat Lentur T2.5 = 22225 22 = 49,60 Kg/em’
2513 <1
3% 27
Kuat Lentur T2.6 = 3x20.07x27_ 65 53 Kg/em’
2513 <1
3414572 x 27
Kuat Lentur T2.7 = 3147227 | 4586 Ky/om?
2x13x1°
3%15,80 <2
Kuat Lentur T2.8 = 3x158027 _ 49 23 Kgfem’
2x13x1"
3% 26,74 %27
Kuat Lentur T2.9 = > 20 2227 = 83,80 Kg/om’
2x13x1
3.1881x27
Kuat Lentur T2,10 = S —~= 58,60 Ko/cm’
2x13x1°

Perhitungan Kuat Lentur Panel Board Tahap 3
3x 1754 x 27

2x13x1”
3x18,57x27

Kuat Lentur T3.2 = =——"———= 57,85 Kglem®
2x13x1”

Kuat Lentur T3.1 = = 54,64 Kg/cm2

1,03 x 27
Kuat Lentur T3.3 = 22 2103 %27 25 5p Kgfom’
2x13 x1°

893 x 27
Kuat Lentur T3.4 = 3x1893x27 _ 5g 97 Kg/em’

2%x13x1°

3x17,67x 27
Kuat Lentur T3.5 = 3x17.67%27 _ 55 05 Kg/em’
2x13x1"

14,18 x27
Kuat Lentur T3.6 = 2(—-—)(——— =4418 Kg/cm2
2x13x1°

18,39x 27
Kuat Lentur T3.7 = 3x18,39x27 _ 57 79 Kg/em’
2x13x1°
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316,40 %2
KanmmuT38='w< :Oi,7=51ﬁ9ngm2
P ERE
313,76 x27
Kuat Lentur T3.9 = ——— 27 _ 4287 Kg/om? |
2x13x1° \
15,42 % 27 )
Kuat Lentur T3.10 = 3x1542x27 _ 48 04 Kg/om®
2x13x1°

Perhitungan Kuat Lentur Panel Board Tahap 4

3x15,08x27

Kuat Lentur T4.1 = ~ 47,91/ Kg/cm’

2x 131
1 |
Kuat Lentur T4.2 = 3:1634 %27 _ 4791 Kg/em? ‘)
2x13x) |
2
Kuat Lentur T43 = 31808 x27 _ 47 01 Keg/em? \,
2x13 %1 .
6171 %27 \
Kuat Lentur T4.4 = iil—l—x‘— 50,90 KD/cm l
2x13x1° i
|
3x9,01x2 ?
Kuat Lentur T4.5 = 31901227 _ 49 60 Kg/em” |
2x13x1” [
35017 85 % 27 ) |
Kuat Lentur T4.6 = SXATBI« 2T _ 45 52 Kefem? %
2x13x1°
17,48%27 , ;
Kuat Lentur T4.7 = © 2148220 _ 57 29 Kgfem’ a
2x13x1"
13,04 x 27
bt T4 S = SO = 45 1) Ke/om
2x13x1" b
3x14.06x27 |
Kuat Lentur T4.9 = o220 = 54,46 Kglom' @
2x13xT , |
I

,00x27
Kuat Lentur T4.10 = 3%1_‘11—;51-— = 4754 Kg/em®
E

. Perhitungan Kuat Lentur Panel Board Tahap 5

Kuat Lentur T5.1 = 3x18,39x27 _ 57 79 Kg/em?
2x13x1”
10,34 x 27
Kuat Lentur T5.2 = 2103820 39 21 Kglem

2x13x1’
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3x1436x27
Kuat Lentur T5.3 = 220" =1 = 44,74 Kg/om’
ZXIoXT
3x9,07x27 |
Kuat Lentur T5.4 = o2~ = 28,26 Kg/em’ |
2x13x1” “
|
3% 14,66 x 27 |
Kuat Lentur TS.5 = 1o = 45,67 Kg/em’ |
2x13x1° \
3x11,12%27
Kuat Lentur T5.6 = 3xALIZ 2T 5y 64 Kg/em’
2x13x1°
3x1935 227
Kuat Lentur T5.7 = o>~ = = 60,28 Kg/om’
2xd3x 1’ |
I
3% 17,79 % 27 :
Kuat Lentur T5.8 = 2" =L = 55 42 Kg/em’
2%x13x1°
3% 1244 %27
Kuat Lentur T5.9 = —i——’——{,—-= 38,75 Kg,/cm2
2 %13« I’
3x847%27 _

2x13x1°

Kuat Lentur T5.10 = = ——-—=26.39 Ko/cm®




Efi#iensi Immobilisasi Logam Berat Cr

Lam

piran ]0

Kode | Nomor Sampel Awal Massa|!  Kadar Cr Sampel Akhir Massa Massa Kadar Cr Efisicnsi
Sampel | Sampel | Konsentrasi Massa Katalis| | Input | Rata2 | Konscnirasi Massa Cuplikan | Sampcl | Output | Rata2 |
Pengukuran | Pengukuran Pengukuran | Pengukuran | Panel Panel
(mg/) (mg/kg) (kg) (mg) (mg) (mg/h (mg/kg) (kg) (kg) (mg) (mg) (%
1 2 3 4 5 6 7 8 9 10 11 12 13 14
T1 1 18.627 1862.7 0 | 0 0.147610 14.7610 0.01 0.6 8.857
2 18.627 1862.7 0 | 0 0 0.157983 15.7983 0.01 0.6 9.479 | 8.699
3 18.627 1862.7 0 | 0 0.129334 12.9334 0.01 0.6 7.76
T2 1 18.627 1862.7 0.06 | { 111.76 0.327574 32.7574 0.01 0.6 19.654
2 18.627 1862.7 .06 | [ 11176 | 111.76{ 0.317695 31.7695 0.01 0.6 19.062 | 18.289 | 83.04
3 18.627 1862.7 0.06 111.76 0.269205 206.9205 0.01 0.6 16.152
T3 1 18.627 1862.7 012 |223.52 0.296043 29.6043 0.01 0.6 17.763
2 18.627 1862.7 012 | 223.52 | 223.52 | 0.261513 264513 0.01 0.6 15.871 { 18454 9174
3 18.627 1862.7 012 | 223.52 0.362151 36.2151 0.01 0.6 21.729
T4 1 18.627 1862.7 018 [ 33529 0.339264 33.9204 0,01 0.6 20.356
2 18.627 1862.7 0.18 133529 [ 33529 [ 0.305511 30.5511 0.01 0.6 18.331 | 19.737 | 9411
3 18.627 1862.7 0.18 } 335.29 0.342064 34.2064 0.01 0.6 20.524
TS 1 18.627 1862.7 0.24] | 447.05 (0.403890 40.3890 (.01 0.6 24.233
2 18.627 1862.7 0.24] 1 447.05 | 447.05 | 0.390389 39.0389 0.01 0.6 23423 | 24826 | 9143
3 18.627 1862.7 0.24] | 447.05 0.447029 14.7029 0.01 0.6 206.822 '

Keterangan :
Kolom 4

Kolom 6
Kolom 9
Kolom 12
Kolom 14

= Kolom 3 x 100
= (Kolom 4 x Kolom 5)
= Kolom 8 x 100
= ((Kolom 9 x Kolom 10)) x (Kol
= ((Kolom 7 - Kolom 12)/(Kolon

m 11/Kolom 10)
7)) x 100%




Efisiensi Immobilisasi Logam Berat Zn
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Kode Nomor Sampel Awal Mass Kadar Cr Sampcl Akhir I Massa Massa Kadar Cr Efisiensi
Sampel | Sampel | Konsentrasi Massa Katali Input | Rata2 | Konsentrasi Massa Cuplikan | Sampel | Output | Rata2
Pengukuran | Pcngukuran Pengukuran | Pengukuran | Panel Panel
(mg/) (mg/kg) (kg) (mg) (mg) (mg/h (mp/kg) (mg) (mg) (mg) (mg) (%
1 2 3 4 5 6 7 3 9 Lo 10 11 12 13 4 |
Tl 1 19.379 19379 0 0 0310457 0.00" 0.01 0.6 0.00
2 19.379 19379 0 0 0 0.056535 5.6535 0.01 0.6 3.392 | 2.755
3 19.379 1937.9 0 0 0033294 3.5294 0.01 0.6 2.118
T2 1 19.379 1937.9 0.06 116.27 0.050946 5.0946 0.01 0.6 3.057
2 19.379 1937.9 0.06 116.27 | 116.27 | 0.040326 4.0326 0.01 0.6 2419 | 2.546 97.81
3 19.379 1937.9 0.06 116.27 0.036036 3.6036 0.01 0.6 2.162
T3 1 19.379 1937.9 0.12 232.55 0.042320 4.2320 0.01 0.6 2,539
2 19.379 19379 0.12 232.55 1 232,55 | 0.032534 3.2534 0.01 0.6 1.952 | 2.408 98.p4
3 19.379 1937.9 0.12 232.55 0.048534 48534 0.01 0.6 2912
T4 1 19.379 1937.9 0.18 348.82 0.043062 4.3062 (0,01 0.6 2.584
2 19.379 1937.9 0.18 348.82 1 348.82 [ 0.025670 2.5670 0.01 0.6 1.540 2434 | 9980
3 19.379 1937.9 0.18] | 348.82 (,052987 5.2987 0.01 0.6 3179
TS5 1 19.379 1937.9 0.24] | 465.1 0.327335 0.007 0.01 0.6 0.00 T
2 19.379 1937.9 0.24 465.1 | 4651 0.074877 7.4877 0.01 0.6 4493 1 4711 98.99
3 19.379 19379 0.24 465.1 0.082135 8.2135 0.01 0.6 4.928
Keterangan :
) = Data tidak digunakan
Kolom 4 = Kolom 3 x 100
Kolom 6 = (Kolom 4 x Kolom 5)
Kolom 9 = Kolom 8 x 100
Kolom 12 = ((Kolom 9 x Kolom 10)) x (Kolom 11/Kolom 10)
Kolom 14

= ((Kolom 7 - Kolom 12)/(Kolon} 7)) x 100%




Efisiensi Immobilisasi Logam Berat Cu

Lanjutan Lampiran 10

Kode Nomor Sampel Awal | Massa Kadar Cr Sampel Akhir Massa Massa Kadar Cr Efisionsi
Sampel | Sampel | Konsentrasi Massa Katali§ [ Input | Rata2 | Konsentrasi Massa Cuplikan | Sampel | Output | Rata2
Pengukuran | Pengukuran Pengukuran | Pengukuran | Panel Panel
(mg/) (mg/kg) (kg) (mg) (mg) (mg/) (mg/kg) (mg) (mg) (mg) (mg) (%
1 2 3 4 5 6 7 8 ) 10 11 12 13 14
T1 1 16.734 1673.4 0 0 0.070600 7.0600 0.01 0.6 +4.236
2 16.734 1673 .4 0 0 0 0.070370 7.0370 0.01 0.6 4222 | 1041
3 16.734 1673 4 0 0 0.061098 6.1098 0.0} 0.6 3.666
T2 1 16.734 16734 0.06 100.40 0.081203 8.1203 0.01 0.6 4.872
2 16.734 16734 0.06 100,30 | 10040 | 0.071610 7.1610 0.01 0.6 4.290 4.608 9541
3 16.734 1673.4 0.06 100,40 0.077577 7.7577 0.01 0.6 4.655
T3 1 16.734 1673 .4 0.12 200.81 0.089833 8.9833 0.01 0.6 5.389
‘ 2 16.734 16734 0.12) | 260.81 20081 0.074502 7.4502 0.01 0.6 | 4470 | 4349 97.38
‘ 3 16.734 1673 .4 0.12| | 20081 . 0.078128 7.8128 0.01 0.6 1.688
T4 1 16.734 1673 4 0.18 3nl.21 0.076338 7.6338 0.01 0.6 4.580
2 16.734 1673.4 0.18 Jol.21 | 301.21 0.076108 7.6108 0.01 0.6 4.566 | 1.884 98.38
3 16.734 1673 4 0.18 30121 0.091761 9.1761 0.01 0.6 5.506
T5 1 16.734 1673.4 0.24 401.62 0.111133 11.1133 0.01 0.6 6.668
2 16.734 1673.4 0.24 401.62 | 401.62 | 0.090522 9.0522 0.01 0.6 5431 5915 98.53
3 16.734 1673 .4 0.24 401.62 0.094102 9.4102 0.01 0.6 5.646 J
Keterangan :
Kolom 4 = Kolom 3 x 100
Kolom 6 = (Kolom 4 x Kolom 5)
Kolom 9 = Kolom 8 x 100
Kolom 12 = ((Kolom 9 x Kolom 10)) x (Kolom 11/Kolom 10)
. Kolom 14 = ((Kolom 7 — Kolom 12)/(Kolom 7)) x 100%
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Efisiensi Immobilisasi Logam Berat Pb
Kode | Nomor Sampel Awal Massa | Kadar Cr Sampel Akhir Massa | Massa Kadar Cr Efisicns
Sampel | Sampel | Konsentrasi Massa Katalis | Input | Rata2 | Konsentrasi Massa Cuplikan | Samipel | Output | Rata2
Pengukuran | Pengukuran Pengukuran | Pengukuran | Parel Panel
(mg/l) (ng/kg) (kg) (mg) | (mg) (mg/l) (mg/kg) (mg) (mg) (mg) (mg) (%)
I 2 3 4 5 6 7 8 9 10 11 12 13 14
Tl 1 35.250 3525 0 0 0441147 441147 0.0} 0.6 26.469
2 35.250 3525 0 0 0 0.304757 30.4757 0.01 0.6 18.285 | 24.298
3 35.250 3525 0 || o 0.468991 16.8991 0.01 0.6 | 28.139
T2 1 35.250 3525 0.06 || 211.5 0.609296 60.9296 0.01 0.6 | 36.558
2 35.250 3525 0.06 ﬂ 2105 ) 2115 | 0549694 54,9694 0.01 0.6 32,982 133.699 | 84.0
3 35.250 3525 0.06 H 2115 0.525983 52.5983 0.0] 0.6 31.359
T3 1 35.250 3525 0.12 [/ 423 0.738943 73.8934 0.01 0.6 44336 |
2 35.250 3525 0.12 U 423 423 0.692827 69.2827 0.01 0.6 41.569 | 42,391 89.9.
3 35.250 3525 0.12 U 423 0.697830 69.783() 0.01 0.6 +41.869
T4 ] 35.250 3525 0.18 || 6345 0676947 | 67.6947 0.01 0.6 | 40617
2 35.250 3525 O.ISH 6345 | 0345 0.6880694 08.8694 0.01 0.0 41.322 1 42.296 | 933
3 35.250 3525 0.18 [ | 634.5 0.713057 71.3057 0.01 0.6 142.783 |
T5 1 35.250 3525 0.24] | 846 0718278 | 71.8278 0.0 06 1 43.097 ]
2 35.250 3525 024 | 846 | 846 | 0.720236 72.0236 0.01 0.6 43214 [ 43406 ] 9447
L 3 35.250 3525 0.24] | 846 0.731765 73.1765 0.01 0.6 | 43.906 |

Keterangan :

Kolom 4
Kolom 6
Kolom 9
Kolom 12
Kolom 14

= Kolom 3 x 100
= (Kolom 4 x Kolom 5)
= Kolom 8 x 100

= ((Kolom 9 x Kolom 10)) x (Kolpom 11/Kolom 10)
= ((Kolom 7 — Kolom 12)/(Kolom 7)) » 100%
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Efisiensi Immobilisasi Logam Berat Ni

Kode | Nomor Sampel Awal Massa ||  Kadar Cr Sampel Akhir Massa | Massa Kadar Cr ﬁ?ﬁsicr si
Sampel | Sampel | Konsentrasi Massa Katalis || Input | Rata2 | Konsemtrasi | Massa Cuplikan | Sampel | Quiput | Rata2 ;
Pengukuran | Pengukuran Pengukuran | Pengukuran | Panel Panel -
(mg/) (mg/kg) kg) (mg) (mg) (mg/l) (mg/kg) (mg) (mg) (mg) (mg)
1 2 3 4 5 6 7 3 9 10 11 12 13
Tl 1 12750 1275000 0 | 0 0115936 11,5936 0.01 0.6 L 0.950
2 12750 1275000 0 ‘ 0 0 0.119953 11.9953 0.01 0.6 | 7.197 6.788
3 12750 1275000 0 0 0.1033521 10,3321 0.01 0.6 0.211
T2 ] 12750 1275000 0.06 76500 0.123787 12.3787 0.01 0.6 7427
2 12750 1275000 0.06 ] 76500 | 76500 0.110185 11.0185 0.01 0.6 0.011 0.974 ‘)‘).‘)t)
3 12750 1275000 0.06 76500 0. 114750 11.4750 0.01 0.6 .885 7
T3 1 12750 1275000 0.12 153000 0.130177 13.0177 0.01 0.6 7811 [_
2 12750 1275000 0.12 153000 { 133000 ( G.117580 11.758¢ 0.01 0.6 7.055 | 8.205 99 99 N .
3 12750 1275000 0.12 153000 0.162494 16.2494 0.01 0.6 9.749 |
T4 1 12750 1275000 0.18 ﬂ 229500 0.106442 10.0442 0.0 | 0.6 6.3806 L
2 12750 1275000 | 0.18 |[ 229500 | 229500 | 0.J11189 | 11.118Y 0.01 0.6 | 6.671 | 8281 | 99.99
3 12750 1275000 0.18 || 229500 0.196453 19.6453 0.01 0.6 | 11.787 ]
TS I 12750 1275000 | 0.24 [] 306000 1.546428 0.00 I 001 0.6 | 0.00 |
2 12750 1275000 0.24 |1 306600 { 306000 [ 0.307095 30.7095 0.01 0.6 | 18426 ] 16.733 | 99.99 |
3 12750 1275000 | 0.24 ||| 306000 0.250678 25.0678 0.01 0.6 | 15.041
Keterangan :
) = Data tidak digunakan
Kolom 4 = Kolom 3 x 100
Kolom 6 = (Kolom 4 x Kolom 5)
Kolom 9 = Kolom 8 x 100
Kolom 12 = ((Kolom 9 x Kolom 10}) x (Kolom 11/Kolom 10)

Kolom 14 = ((Kolom 7 — Kolom 12)/(Kolom 7)) x 100%
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Pelaksanaan Pengujian Kuat Lentur

Persiapan
Alat

|
I
|
g
i
|
Z
[
|
i
]

Ukur jarak tumpuan A
panel Board

y
Benda uji diletakkan
pada mesin lentur
secara simetris

X Benda uji patah dan dilakukan
Pengambilan
cuplikan sampel pencatatan gaya maksimum yang

terjadi.

)\
\:

Uji TCLP .| ‘Analisis kuat lentur
panel board

Gambar 3.3 Tahapan Pengujian Kuat Lentur
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Pelaksanaan pengujian Daya Serap Air

Panel board umur
28 hari

A

Keringkan dalam oven
dengan suhu 105%
selama 24 jam

A

Ditimbang berat
kering

A

Direndam selama
24 jam

-,

h

Ditimbang berat
basah

Analisa daya
serap air

Tahapan Pengujian Daya Serap Air
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Pelaksanaan Analisa Leachate/Lindi dengan metode TCLP

Selama 5 menit

gr

l

Pengujian
pH

Timbang Sampel 100

Timbang 5 gram
Sampel

A

Tambahkan 96,5
ml aquadest

Y

Tutup dengan kaca
arloji& diaduk
dengan magnelic

stirer

Cek pH

A

Bila pH >5,0

tambahkan 3.5 ml Hel |

Haluskan sampel bila
diameter > 9,5 mm

1,ON

Panaskan sampai
50°C selama 10 menit

Tutup dengan kaca

Apabila pH <5

Biarkan

v arloji

Larutan
ekstraksi 1

dingin&
ukur pH

Apabila pH >3

Larutan
ekstraksi 2




Km:‘utaﬂ\

®

< ekstraksi 1 )

K ekstraksi_ )

N

A

Tambahkan 5,7 mL
Asam Asetat ke
dalam 500 mL

aquadest

A

Tambahkan 6,43 ml
NaOH 1,0N

!

Atur pH hingga

A

Tambahkan 5,7 mL
Asam Asetat ke
dalam 500 mL

aquadest

!

Atur pH hingga
pHnya 2.88 £ 0.05

pHnya 4,93 +0.05

Ambil sampel
20%*berat padatan
(gram) ke dalam 1

liter larutan
ekstraksi

Sampel diekstraksi
18 jam

A

Saring sampel
dengan vacuum

Putar
dengan
kecepatan
30 £ 2rpm

filter

Preparasi
Sampel

A

Analisa larutan
dengan AAS

Gambar 3.5 Tahapan Pengujian Leachate/Lindi




Pelaksanaan Preparasi Sample
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Persiapan contoh uji

A

Ukur 50 ml
(duplo)&masukkan ke
dalam gelas piala

Masukkan 5
mlHNO3 p

Panaskan hingga vol
20ml

A

Tambahkan 5 ml
HNO3

Panaskan sampai agak
putib/ jernih

Tambahkan lagi 2 ml
HNO3 p

Panaskan 10 menit
tutup dengan kaca
arloji

Pindahkan ke dalam

labu ukur & bilas
dengan aquadest
sampai pada batas.

Analisis sample

Tahapan Preparasi Sampel
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1. Procsed to Particle alze reduction if nacessary (o reduca the porticta size of the sample. -

If the Percant solids, as determined in the Preliminary Evaluations, is 2 0 5% ang < 100%, then |

1. Transfer the sampie (o the félration device and separate the liquid phase from the solid phase as described in Instructions for i
Flitering samples. Save thae fillrate for recombination with the sample extract of for independent analysis.

Proceed to Particle size roduction it hecessary to reduce the porticie size of the solid phase ot the sample.

1. After tha particle size of the sample of solid phase has been reduced to meet method requirements, transfer the matenad
(including the fitter used (o separate the phases) o the extracton vessel.

2. Nota: A plastic extracton vessel con be usad for extracling NOrgaNic analyles A glass extraction vessel mus! e used for
exiractng the organic compounds.

. Refer to Extraction fluid determination for the appropriate extraction fluid. ]
2. Two methods ¢an be used to calculate the weight of extraction fiuc: VWA, of eéxtraction fluid = i
8. [2C x (Percent solids) x {sample wi)} if Percent solids is = 100%.
b. 120 x (sample wi - W of filtrate)} 1 Percent solids is > 0.5% and <100%.
Note: Because subsempiing erfers can occur betwaen the ongiral determnation cf the Percent sotids and the seiection of the weight of the i
muliphasic sampie for fitraton afd axiraction, caicuiate the actual weight of fitered soids at the time e matenl 5 saparaled {of extraction. - !
3. Prepare the appropnale extraction thud as folows: i
a. Extraction fiud #1: Add 5.7 mi of acetic acd for every kter of extraction fiug required to 500 mi of laboratory grade water, adc
64.3 mi of 1 N NaOH for evedy liter of extraction fuid required and diute to the final voluine. Use a pH meter to adjust il
necessery, the pH of the salution to 4.9 £ 0.05 with acelic acid or 1 N NaOH.
b. Extroction fluid £2: Add 5.7 m! of acetic acd for every fiter of extraction fluid required to 500 mi'of laboratory grade water and
dilute to the final volume. Use a pH meter 10 adjust if necessary, the pH of the solution 0 2.88 1 0.05 with acetic acid or
| NNaCH.
. Add the extradtion fiuid to the extraction vessel.
Wrap Teflon tape eround the thieads of the exiraction vessel.
, Close the extraction vessel.
. Place the extraction vessa! it the TULP rotation device, secure the vassal ang rotaly the veasel at 30 rpm for 18+ 2 hrs.
Ambient femperature in the extraclion room shall be maintained at 23 1 2 °C during &gitation.
. Nota: As agitalion conlinues, pressure may build up within The vessel for some types of solids. Torelieve excoss pressure, the
extractor vessel rnay be penodwolly openecl inside a fums hood.

-

©w NS

by 8 : i 7 amples. The filter may be changed , if necessary to faciitate fitration.
11 Mve ﬁllrote and dlscard ,allds 5

If the Percent solids = 100%
1. Record the pH of the TCLP extract and aliquot and preserve the extract for sample extraction and analysis. Store extract at 4 C. )

If originat sample conlained one or more fiquic phaseds) anc the extiactis nuscible wih the fillate,
1, Combine the extract with filtrate, this becomes the TCLP extract
2. Record the pH of the TCLP extract and aliquot end preserve the exiract for sampte extraction and analysis. Store extractat 4 C.

If oniginal sample contaned one or more fiquic phase(s) anc the extract is nat miscitde with the filtrate.
1. Recond the pH of the extract.
2. Record the pH of the filtrate .
3. Aliguot and precerve the extract and filtrate separately for sample extraction and andlysis  Store extract and fivrate at 4 C
4. Combine results from the analyses for the exiract and filtrate mathematicaly acoorsing to the volume ratio of the original phases
a. Final analyte concentration = ({Vy) x (Cy) + {¥2) x{Cajl:fey = V2]
vV =the volume of the first shase {L)
i €| = the concantration of the analyte of conosr in the first phase ‘mg L)
i v2 the volune of the second phase (L),
w €y = the concentration of the analyte of eoncarn in the second pnase {myt)

Compare the analyte concentrations in the TCLP extract with the levels ideniilied in the approy




Lanjutan Lampiran |1

0.5% | .
1" Remove the sokd phess and lmﬁtlsrhunmafltrm.deme
2. Dry the filer and solid phase at 100 'C % 20-C uniif two successive weighiligs
: _uoo mz’”muammmlt._ :

ﬂ the Percent solids or Percent Dry sollds Is > 0 5%, then determine If the solid phase requires pasticle size reduction.
. Particle size raducuon is required If the solid phase is incapable of passing through a 9 5 mm sieve Or if the surface area per gram
\ is legs than 3 lun ‘g

arga of @ portion of the sample with a ruler Weigh lne measured powou of me sample
slrace ares per gram and to ¢etermine if the reduction ¢f the paricle swe lor the samo)a is reqmred
3 if patice siza reduchion is required. prepare the 5oiid phase of the sampla foc extraction by grinding, crushing of cutting the salids !
lo mest the panicle size requrements. !
4. Molg. If solids require the Volatile TCLP extraction, minimize the exposure of the solid phase to the almosphere and do not {
generate heat during the partcie size reduction step. !
Extraction fluid determination 0 ] !
If tha Percent solids or Percentdry solids 15 2 0 5% cetermine the appropnate extraction fuid for Nonvolatile TCLP extraction
Nate: Only extrachion tud #1115 used tor tha Volatile TCLP extraction,
Reduce the solid phase (f necessary) to a parlicle size of approximately 1 mm in diameter and transfer 5 grams 1o a beaker.
Adr 98 5 mi of waler, cover wilh o walchglass and stir for 5 minutes  Measure and record the pH
i the pli of the skmy 1s £ 5 5. wse axraction fuid A1 for the nonvolatite TCLP extraction
. Bhe pH of the siimy 13 > S 1),
a Add 3.5 miof HCL and sur bnefly.
b Cover tha baakar with a watchglass and place an a hotplate
¢ Heallo 5)°C and hotd a1 501 fir 10 minutes
d Lel e stoy wui fu 1oatn temperaluie aiwd record the pH
e Hthe pHis <50, use extucton flud #1 olherwise use extruction fluid =2 fur the notvolatile TCLP extraction

Bro —

Go o ether the Nonvelatie TCLP exttaenon of the



Penimbangan Fibre

Cetakan panel board

Proses pencetakan.

Hasil cetakan




Proses pengepressan

Pengukuran jarak tumpuan

Proses pengeringan

Universal Testing Machine




